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Waste is as damnable as sabotage

Electrical and mechanical design are the foundation of our military production. Small individua

savings, when mulhphed in mass production, add up to large savings in critical materials and laborl
time. Here are some examples from our organization:

duced total size and weight in direct

,mployed +hree of our Ouncer
the three in one case, we
um housings, four terminals,
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YOU will find Hallicrafters
Communications Equipment work-
ing three shifts at our Country's
“Listening Posts”. . . searching the
airways for illegal programs and
espionage messages.
Hallicrafters Communications
 Equipment is engineered to “take
it” on this constant operating . . .
there are no rest periods, no time
out, it's constant performance!

World's largest exclusive manufacturer of short wave
radio communications equipment.

R A 2.
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The Hallicrafters Equlpment you
can buy—when communications
equipment may again be sold for
Civilian use—will incorporate all
of the endurance and top quality
performance youwill everdemand.

Mustration—typical view of
Hallicrafters Communications
Equipment is a monitoring (listen-
ing in) station—somewhere in
the U. S. A.

CHICAGO, U.8.A.

=2
==
=
=



A Better
M
Receiver!

... better because Hallicrafters are pioneers
in FM. Model S-27 (illustrated) was the first
general coverage U.H.F. Communications
receiver to incorporate both AM and FM in
one receiver. Hallicrafters, through continu-
ous research, both for our armed forces and
civilian use, have become the authoritative
source for FM Communications receivers.
Hallicrafters Model S-27 FM-AM re-
" ceiver, 15 tubes, 3 bands, cover 28 to 46 mc.,
45 to 84 mc., 81 to 145 mc. Switch changing
from FM to AM reception.

she hallicrafters ca.
CHICAGO, U.S.A. o
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Qficial U. S. Navy Phologradh

PRECISE RCCURACY and
RUGGED DEPENDABILITY

Accurate and Dependable . .. recognized in engineering circles as the finest
obtainable commercially, DAVEN ATTENUATORS are specified and used exten-
sively in laboratory, electrical, broadcast, sound picture and television equipment.

Due to the specialized nature of high fidelity audio equipment, a large number of
requirements must be produced to specifications. However, our catalog does list
the most complete line of precision attenuators in the world: “Ladder™, *T" type,
“Balanced H” and potentiometer networks — both variable and fixed types.
Refer to your DAVEN catalog. Ordering standard components may expedite your
deliveries,

THE DAVEN COMPANY

158 SUMMIT STREET NEWARK, NEW JERSEY
4



born the Army-Navy Prodictiés Award
which “‘stands foday as our fighting -
“forces’ joint recogition of endep-
tonal performifice sn the pro-
duction tront . of the dgtez; :
ned persévering, unb
able spirit which can be
satistied only by schieving
today what yesteiday
seomed impossibiel”
We're sinderel

wits significance
will always be
our goals




SERVICEMEN

.+ . your Distributor can
STILL Supply you with

Centralab

MIDGET RADIOHM
REPLACEMENTS

Fortunately . . . your distributor
can still supply you with Midget
Radiohms for replacements.

The smooth wall-type resistor for
which Centralab Radiohms are
famous will keep that now-precious
radio in good working condition.
Stick to OLD MAN CENTRALAB

for Replacemenis . . . and always
specify “CENTRALAB".

RADIOHMS e FIXED RESISTORS
¢ FIXED AND VARIABLE
CERAMIC CAPACITORS
®SELECTOR SWITCHES

. CENTRALAB: niv. of Globe-union Inc., Milwaukee, Wis.




TJBES for war use and new indus-
trial electronic applications are a most
important part of Raytheon’s power
tube division . . . power tubes specif-
ically designed and engineered
for the secret electronic equip-
ment for thewar effortarethe
day and night assignment of
Raytheon’s vital part in
bringing perpetual peace.

=
,_

The knowledge and
proven skill of Raytheon
engineers obtained
through years of ad-
vanced scientific research
and gruelling laboratory
tests are responsible for the
high recognition of Raytheon’s
power tubes in the fulfillment
of the important tube requirements
of war. -
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| |
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When Raytheon tubes are again
available for domestic electronic ap-
plications you will have the additional
benefits obtained from our war-time
research and development.

For Military veasons
tube illustrated is not
a new development,

;ﬁ S Raytheon

. Manufacturing Company
% WALTHAM and NEWTON, MASSACHUSETTS
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Section Communications Managers of the A.R.R.L. Communications Department

’L.j

Reports Invited. All amateurs, especially lLeague members, are invited to report communications activities, trainin
plans, code classes, theory-discussion groups, civilian-defense buildin, or lanning each mid-month (16th of the month for
the last 30 days) direct to the SCM. the administrative official of ARRL elected by merabers in each Section whose address
is given below. Radio Club reports and Emergency Codrdinator re ﬁorts refresenung community organized work and plans
and progress are especially desired by SCMs for inciusion in Q8 Field Organization appointments, with the
exception of the Fmergency Codrdinator and Emergency Corps posts, are suspended for the present and no new appoint-
ments or cancellations, with the exception named, will be made. This is to permit full efforts of all in Emergency Corps plans.

ATLANTIC DIVISION
Hastern Pennsylvania W3BES Jerry Mathis 6208 Master St. Philadelphia
Maryland- Delaware-Dlstrict 9701 Monroe bt
of Columbia W3CIZ Hermann K. Hobha Silver Spring P. Q. Linden. Maryland

Sputhern New Jersey* waGCu Ray Tomiinson 623 K, Brown St.

Western New York W8PLA Fred Chichester Sun a

Western Pennsylvania K, A, Krall 703 Broadway hast McKeesporb

—— CENTRAL DIVISION.
1tinois 1LH Mrs, Carrie Jones 2407 Central Ave. Alton

Indiana WOYMV 1leRoy T. Waggoner 1721 Winton St. Indianapolis

Centucky WIARU Darrell A. Downard 116 Longworth Ave. Louiavﬂle

Michigan WRDPE Harold C. Bir F Pontiac

Ohio WRUBI C, McCoy. andy Lane, R.R.7 Davton

Wisconsin 9. Emil Felber, Jr. 1625 N. 18th St. Milwaukee

JDAKOTA DIVISION

North Dakota WOoY John W. McBride Lidgerwood

South Dakota WoQVY . H. Schultz 118 N. Vankton Ave, Pmrre

Northern Minnesota WIKUZ Armond D. Brattland Birchmont Rd. midji

Southern Minnesota WIVN Millard L. Bender 08 N. Huron Ave. ‘spnng Valley

DELTA DIVISION

Arkansas WEGED }'.d Beck 2503 Bishop St. Little Rock

Louisiana WSDWW W. I lekinson, Jr. Room 313 Je&eruon Hotel Shreveport

Mississippi WSEGE S. Henton Cai 221 B Brookhaven

‘T'ennessee W4sP James B, Wltt R.F l) 6, bhady Dell Trail Knoxville

HUDSON DIVISION,

Eastern New York WU Robert K. Haight 356 West 34 St. New York City

N, V. C. & Long island W2AZV E. L., Baunach 102 Central Ave. Massapequa. L. L

Northern New Jersey W2LMN Edward Gursky, Jr. 367 Van Winkle Ave. Hawthorne

MIDWEST DIVISION, —
awa WOA Arthur E. Rydber Mitchellviile

|{ansas WOAW A, B, U 1617 8, Seneca St, ‘Wichita

Missouri* WoOUD Letha L. Allendort 1015 West Third St. Joplin

Nebraska WIPOB Roy E. Olmsted Trimble House Milford

NEW ENGLAND DIVISION,

(onnecticut ETTRIREQY Edmund R, Fraser A5 Willow S, ‘West Haven

Maine \VIBAV Ames R. Millett 37 Morning St. ortland

Eastern Massachusetts WIAL Erank L. Baker, Jr. 91 Atlantic St. North Quincy

Western Massachusetts W1 AH William J. Bar 239 ( olumlna St. Adam:

New Hampshire Mra. Dorothy W, Evans P, O, Box 312 nncord

Rhode laland WI1HRC Clayvton C, Gordon. 70 (‘olumbia Ave., Gaspee Platean, Warwlck

Vermont WIKJG Clifton . Parker Box 537 ‘Morriaville

NPRTHWESTERN DIVISION, T

Alaska EI7GNN ames (. 5 omer

Idaho WI7AVP Don D, Oberbiilig P 0. Box 486 Boise

Montana WICPY Rex Roberts Box 1088 Glendive

Oregon WIGN, Carl Austin 1137 Federal Bend

Washington W7EP. Carl F. Hofmann 6906 So. Mason Tacoma

PACIFIC DIVISION

Hawall EoBETE Brancis T. Blatt 837 16th Ave, Honolulu

Nevada WOBIC Hdward W, Heim 509 Claremont Sg. Reno

santa Clara Valley Wo6IUZ Karl F. Sanderson 00 Acacia Ave. Han Bruno

W6T1I Horace R. Greer 414 Fairmount Ave, Cakland
weCIS Kenneth E. Hughes 590 35th Ave. San Francisco
W6MDI Vincent N. beldhausen 113 South Quincy St. McCloud
Philippines KAIGR Creorge L. Rickard Box 849 Manila
San Joaquin Valley (1 Antone j. Silva Route 5 Modesto
___ROANOKE DIVISION,

North Carolina WICYB W. T. Wort: P, 0. Box 566 Morganton

South Carolina W4BOQE/ANG Ted berguson 3 College St. olumbia

Virginia W3AKN Walter . Walker 217-51 St. Newport News

West Virginia WSIRL Kenneth M. Zinn P. O. Box 132 Clarksburg

ROCKY MOUNTAIN DIVISION, .

(‘olorado WICNL “tephen L, Fitzpatrick 25 Emerson St Tienver
Utah-Wyoming WIGLG Henry L. Schroeder 663 N, 10th St. Laramie, Wyoming
SOUTHEASTERN DIVISION

Alabama WAGBV Lawrence |. Smyth 808 Winona Ave. Montgomery

Eastern Florida* W4BYR Frank C. Fagsett P.0O. Box 2%3?1 Suiphur  Tampa

Springs on
We,stern Florida WAAXP Qscar Cederstrom Second St. & Bruce Ave. De Funiak Springs
AFD]; Ernest L. Morgan R.F, T.vons

West lndieu (Cuba) CM20P Mario de la Torre &scqbar 110 (Altos) Habana, Cuba

{Puerto Rico-Virgin Islands) K4KD Everett Mayer 24 Lindberg St. Santurce, P, R,

~SOUTHWESTERN DIVISION,

T.08 Angeles WoQVV H. F. Wood 723 No. Lay Paimas Ave.” Hollywood

Arizona WERWW Douglas Aitken 3418, Mt. Vernon Ave. Prescott

San Diego W6BZE Richard Shanks 4033 S. Hempstead Circle San Diego i

WEST GULF DIVISION

fNorthern Texaa WEIAD N, R, Collins, Jr. ”’&0 W, Amherst Dallas

Oklahoma WS5GFT Russell W. Battern . 291 0 Enid

Southern T'exas WSMN Horace E. Biddy 1746 Schley Ave, San Antonio

New Mexico WEHTE §. G, Hancock 1108.8, Nevadaht Paortales

MARITIME DIVISION, - - .

Maritime VEIDQ A, M. Crowell 69 Dublin St. Halifax, N. 8.

ONTARIO DIVISION,
Cotario VE3EF Flying Orficer Donald R. Gunn ¢/ Canadian Bank of .
Commerce New Toronto, Ont.
OUEBEC DIVISION,
Quebec VE2CO sub-Lieutenant L. G. Morris ¢/o Room 604, 1111 Beaver
Hall Hill Montreal, P, Q.
VANALTA DIVISION
Albe VEAGE 581 W, Riverside Drive Drumheller, Alta,
Bndsh Columbia VE5SDD . 2634 West 31st Ave. Vancouver
PRAIRIE DIVISION e "
Manitoba VEAAAW AW, Morley 82 Carlton St. Winnipeg
Saskatchewan VEASY Arthur Chesworth 1071 4th Ave., N.W, Moosge Jaw
T SR R — —

*Qfficials appointed to act until the membership of the Section choose permangnt SCMs by nomination and clection. -
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Coupled to the War Effort

in a hundred ways, Cardwell is also tied into almost every type of communication
equipment through the extensive use of Cardwell Flexible and Rigid Insulated
Couplings to isolate radio frequency controls.

When the type "A” Coupling was first designed, even though we believed it to
be "tops”, we hardly expected the tremendous acceptance it now enjoys. Since it
seems minute in comparison to the larger units, we have “blown up” a separate
view of this most popular of all the Cardwell Couplings, to better indicate its
construction.

Type “FNF” is the most widely used of the rigid types, while type "C" and “E”
are the standard flexible units for higher voltage and torque. Type "D"” and “F"
are special and not so readily obtained.

TYPE ""A”

Manufactured of critical
materials, including
phosphor bronze springs,
brass hubs, Alsimag No.
196 insulation, case har-
dened cup point steel set
screws, etc., highest pri-
orities are required to in-
sure delivery of these
small items, so vital,
however, {o communi-
cations equipment and
therefore of priceless
importance,

CARDWELL £ CONDENSERS

THE ALLEN D. CARDWELL MANUFACTURING CORPORATION, BROOKLYN, NEW YORK
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FEE AMERICAN Raprio Reray LEacuk, Inc.,

is a non-commercial association of radio
amateurs, bonded for the promotion of interest in
amateur radio communication and experimenta-
tion, 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 main-
tenance of fraternalism and a high standard of
conduct.

It is an incorporated association without capi-
tal stock, chartered under the laws of Connecti-
cut. Its affairs are governed by a Board of
Directors, elected every two years by the general
membership. The officers are elected or ap-
pointed by the Directors. The League is non-
cqmmercial and no one commermally engaged in
the manufacture, sale or rental of radio apparatus
is eligible to membership on its board.

"()f by and for the amateur,” it numbers
within 1fs ranks practically every worth-while
amateur in the nation and has a hlstorv of glorl-
ous 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; ownership of a transmit-
ting station and knowledge of the code are not
prerequisite.

All general correspondence should be addressed
to the Secretary at the administrative head-
quarters at West Hartford, Connecticut.

A

a
'rL_?

Past Presidents

Hiram Percy Maxm, WIAW, 1014-1936
Eucrne C. Woobrurr, W8CMP, 1936-1910

Officers
President................. GEORGE W. BanLey, WI1KI
Washmg‘ton. D. C.

Fice-President. . ... ......Cuarres E. Bravack, W6GG
Yuma, Ariz.
Secretary...............KENNETH B. WARNER, WI1EH
West Ha.rtford Connecticut
Communications Manager. ... ... F. E. IIAl\Dl WIBDI*
Wasmngton, D. C.
Treaswrer...................... Davio H. Houcaron

West Hartford, Connecticut

General Counsel . . .................... Pauvr M. Sgcarn
1026 Woodward Bu.l.ldmg, ‘Washington, D. C.

*On leatre of absence. Address correspondence to the
Acting Communications Manager, George Hart, West
Hartford, Connecticut.




“IT SEEMS T0 UN-~

DO YOUR PART

"Fre question most frequently asked us
these days is whether we can be assured of
restored operating rights after the war, whether
we'll get back our frequencies and have fun
again. There are two ways of answering that.
If we answer it in the spirit in which it's
asked, we give an unhesitating affirmative,;
but both question and answer are in terms of
American life as we have known it up to now.
If we're accurate about our answer we'll
have to say that it presupposes victory in this
war. 1t takes this kind of a country to nourish
the kind of amateur radio we have known.
Amateur radio is part of the democratic
institutions of this earth and it is in the United
Nations that we have flourished. The preserva-
tion of the amateur radio we love so much will
be assured by the preservation of the couniry
we love more. It will come automatically that
way, but only that way.

"There is some emotion deep in the breast of
every amateur still on the home front that
simply cries out in yearning to operate again.
We know how it is. Haven’t we walked info the
shack g hundred times this past year and eyed
the rig, figured how long it takes filaments to
come to temperature, and calculated that,
except for those missing milliammeters, we
could get back on the air in forty seconds flat
after the whistle blows? Whenever we hams
meet, that’s what we talk about: the improved
rig, the chances of using it, when that will be.
Now it deserves to be said .that we can best
help to bring about that happy day by each
one of us doing his superbest to help get this
war won. Think, boys and girls: our own be-
loved country, the land that gave us birth, the
most precious place on earth, is pleading for the
help of radio amateurs! Are you doing all you
can, all you ought to, to join info this great
effort the specialized abilities you acquired
during your years as a ham? The amateur
ear, trained to dig out signals buried six layers
deep in murderous QRM, is the most prized
ear in infercept work in all the world. Do you
properly realize that? The gkiliful amateur
traffic-handler is so infinitely better than the
wartrained operators that in the armed forces

he is certain to be put on a circuit of real
importance, where to-day real operafors are
needed to take it and dish it out. Do you
realize how valuable you are? The technical
development jobs to be done with the new
w.h.f. wizardry call for whole flocks of people
who have the ham’s intuitive and realistic
approach. Do you appreciate that? You
amateurs have that kind of skill. No other
group in the world has it in equal or even in
useful meagure. 1t is needed —— by every armed
service, every branch’s schools. Some tens of
thousands of your fellows are doing something
with their radio talents in this war — in the
military service, in factories and laboratories
and schools, at government stations, in govern-
ment offices. Many of the directors and other
officials of your League are included. Your
Headquarters hums with special fasks and
duties and even the newest clerk here can feel
that he (probably she) is playing a part in
the amateur’s share in this job. What about
you?

We submit, in short, that it is the duty of
every radio amateur to do what he can to make
effective use of his radio abilities in the cause
of vietory. That way we shall have earned the
right to pound our own brass again and some
blessed day the air waves will rejoice with the
bum of our coursing signals once more. Do
your part! K. B. W.

OST’s JOB—AND YOURS

AvrraovcH this issue is datelined Feb-
ruary, it is just approaching the turn of the
year as we write — the time for thinking about
the coming year. We aren’t speaking now of
such evanescent things as New Year’s Resolu-
tions, nor are we overlooking the evident fact
that glib talk of future intentions is futile in
these unpredictable times. What we have in
mind is more a consciousness of the continual
need for adjustment to meet the changing con-
ditions of these swiftly-paced days.

Of course, we are thinking mostly of QST,
because that’s our job. The problem we face is
that of continuing to make it of maximum use-
fulness in the prosecution of the war. A maga-



zine can’t pick up a carbine and fight; what
can it do to aid in the struggle? Specifically,
what can a radio magazine, the organ of 2
noncommercial membership association, do?

A backward look over the issues produced
during the first vear of this war gives some of
the answers. It can aid in recruiting, both
direct and indirect. It can promote and sponsor
and interpret and encourage a radio auxiliary-
communications service for civilian defense. Tt
can provide instruction, both for beginners and
those more advanced, in radio fundamentals
and allied specialized subjects. It can serve ag
a national bulletin board on which needs for
apparatus and personnel may be posted. And it
can continue its traditional functions of sup-
plying technical information, affording enter-
tainment to lighten the drearier moments, and
disseminating news of membership doings.

If the magazine ~ this magazine, QST ~-
continues to perform these functlons, it will
have discharged the major part of its responsi-
bility. There is one more element to its job,
however. That is to supply a common meeting-
place wherein a widely-scattered and diversely-
occupied membership can maintain a com-
munity of interest and a unity of purpose.

"The foregoing is self-evident. If there is any-
thing wrong with it, it is in the use of the pro-
noun “it.” “It”’ should be “we’’ — for QST is

L IT. wvmer WIITDTYTR

neither an inanimate nor an impersonal thing.
It is the produect of concerted, codperative
effort, and “we” means all of us, every ARRL
member, every licensed amateur, every pros-
pective post-war radio ham. ¢ We” collectively
make QST — by supplying the raw material in
the form of contributions, by molding the
shape of its issues by comment and criticism.

As the outcome of our thinking about the
coming year, then, it is in our mind fo say this:
that QST can continue to perform its task in
the fullest measure only if “we” continue to
have your help. Of course you're busy, and
you’re going to be busier than ever. But find a
moment, when you think of something we
could or should be doing, to tell us about it.
Take the time, if you possibly can, to send
along an occasional contribution —- be it only
a Stray or a note for Hints & Kinks. Is there a
certain kind of article you'd like to see in the
magazine? Then sit down and write us about
it ~— or better yet, write the article itself and
send it along.

But above all, let us hear from you. If QST
hag done an acceptable job during this first
vear of war, much of the credit must go to the
many loyal members who have written us with
useful material and worth-while advice. If that
job is to be improved upon, it will only be done
with your help. ¢. B. D.

e

SPLATTER

OVUR COVER

'Trts is the kind of ¢cover some of our mem-
bers have been telling us they’d like to see on
QST. Nothing fancy or arty — just an ordinary
photo of a trio of happy hams proudly inspecting
their handiwork. The generator is, of course, the
one discussed on page 54.

FOOTNOTES

Aumona the non-stafi contributors to this
issue, we have five new writers not previously in-
troduced in this column. The one familiar name
is that of Dr. T. A. Gadwa, W2KHM (p. 22)
who, to quote a Correspondence contributor,
presents complex subjects in a manner “suffi-
ciently non-mathematical to permit easy under-
standing by the mass of amateurs and still not
simplified to the extent of being an incorrect
approximation,”

First among the newcomers is Philip Gibbs
{p. 38), formerly communications advisor and co-
ordinator to the Ohio State Council of Defense,
and now senior communications protection ad-
visor to OCD’s fifth regional office. He has been
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* *

in telephone work with Ohio Bell since 1928.
Genial and well-liked Herbert W. Hamilton,
WIMRQ (p. 49) for years one of Chicago’s best-
known hams, is well qualified to tell the story of
an important amateur contribution to war work.
Corresponding secretary of the Hamfesters, a
Chicago club that has outgrown local boundaries
and is now almost national in scope, Herb some-
how finds time to do a little work for Western
BElectrie, too. Will Landes, W8SID (p. 54) is
oue of those down-to-earth old-timers with a
practical mechanical bent. His .well-equipped
machine shop comes in mighty handy when
there’s some such gadget to be built as a 1-kw.-
plus homemade generator. If names mean any-
thing, W. R. Triplett, W8OWW (p. 40) is just
the man to write about meters. Now taking an
EE course at the University of Clincinnati, his
other interests include YLs (he is 22 and blonde,
f.y.i.}), getting a B ration book and learning how

to win friends and influence professors. After

graduating, Ropp expects to find out what good
he can be to Uncle Sam, Licensed since 1935, but
remarks plaintively that he hasn’t been on the
air much this past year,

Harking back to this column in January QST,
we suppose every ham who read it said, “Why,
Arthur Lynch’s call isn’t W2DKL; it’s W2DKJ!”
‘That’s what we say, too — with a.pologles
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i{ight — Entrance to the Atlantic City radio school.

OST Visits
the
(oast Guard

AST

“TRAINING

How Proficient Radio Operators Al;e Trained at the
Atlantic City School

£

BY CLINTON B. DESOT0,* WICBD

Ween you talk with a Coast Guards-
man, it’s very much like talking with members of
the other armed services — with one fine ghade
of distinction. The others are each convinced that
they belong to the finest military service there is,
and they tell you so.

The Coast Guardsman doesn’t bother to tell
you. He takes it for granted you know that the
Coast Guard is the finest outfit on earth.

There’s some basis for that point of view, too.
Not, only is the Coast Guard our oldest existing
U. B. military unit afloat, the one unit whose en-
tire personnel is constantly on active duty in
time of peace as well as war, but its members are
often better trained and capable of more respon~
sible assignments than those of equal rank and
rating in other services.

If we begin to sound something less than im-
partial (and the screams of mortal affront from
the Army and the Navy and Air Forces are al-
ready warningly . audible!), please pardon our
enthusiasm. We have just returned from a visit
to the U. 8. Coast Guard Training Station at
Atlantic City, N. J. — that’s the reason.

And lest you think that the magic words
“ Atlantic City” have something to do with this
enthusiasm, we’d better tell the story of that visit
in full, It wasn’t the famous resort city that in-
spired our enthusiasm (notable as we understand
the effect of its carefree atmosphere to have been
at one time); no, what with the dim-out and the
military-training invasion Atlantic City is now
far from the vacationer’s paradise it was in the
past. It was the thoroughness and the efficiency
of the training being given the future Coast
(Guard radio operators there that inspired us.

It wasn’t necegsary for the men with the little
white or gold shields on their sleeves to tell us
how good they are. They just showed us—

*Executive Editor, QST
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showed us how, in the longest and mosy intensive
training course now being given radio operators
in any of the military services, they are turning
out as fine a lot of thoroughly-trained radio opera-
tors as you'd ever hope to see. Men who can —
and do — step from the school doors to the deck
of a ship and take over the radio room.

Ready for Active Duty

“You must understand that, unlike the other
services, a Coast Guard radio operator may be
put on his own from his very first assignment,”
Commander D. G. Jacobs, the commanding
officer on the station, explained at the beginning
of our visit.

A veferan in the service who eame to the
school direct from a cutter command, Comdr.
Jacobs spoke from first-hand knowledge. “On the.
smaller craft of the Coast Guard, & new man may
be told to drop his sea bag in the corner and take
over a watch the minute he steps on deck.;

“Not only that, but if anything goes wrong
with the rig there’s no radio technician aboard a
Coast Guard patro] boat to do the maintenance
work; the operator has to.fix it himself — fast!”

In time of peace the nation’s maritime
police force, in time of war a functioning
unit of the U. S. Navy, the Coast Guard
always lives up to its motto, “Semper
paratus ~— Always ready.” In training
the radio operators who provide fulerum
points for the communications system
that vitalizes its duties of convoy and
patrol, of reconnaissance and aid to
navigation, the Coast Guard again ful-
fills its motto in the highest degree.

This is the story of that training and
the school where it is given.
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Tt takes a lot of paper work to run a radio school.
Partial view of administrative offices on the main deck.

In turning out the kind of men who can deliver
under such cireumstances, no matter how stiff
the assignment, the Coast Guard takes no half-
way measures. Its student operators are given a
six-month training course, in contrast to the
shorter periods of the other services. They get a
thorough grounding in basic theory, matériel
and maintenance — something a Navy or Signal
Corps radio operator doesn’t get. And above all,
they are relentlessly drilled in the precept that
absolute accuracy and infallible dependability are
the important qualities in a radio man — impor-
tant far above flashy code speed or jitterbug
waggling of a weightless bug.

Ves, the old copybook maxims are liberally
applied at Atlantie City — “Speed is secondary
to accuracy,” “Hard work is the key to success,”
“Qnly results count’” and all the others.

The Training Program

The training program at Atlantic City is di-
vided into five major divisions: code, procedure,
watch standing, theory and matériel. The first
three, of course, come under the heading of
operating training, and are given in the order
shown. The latter two are classified as main-
tenance training; they are given in parallel with
the operator instruction.

The purpose of the Atlantic City school is to
train radio operators, and the important item in a
radio operator’s equipment iz the code. Code
instruction is, therefore, the heart of the training
given at Atlantic City.

They do a thorough job of it, too — as thor-
ough a job as yow’ll find anywhere. It’s a soundly-
eonceived, scientifically-analyzed job, too.

Let’s look at the code instruction first of all,
then. The men in charge of code training at the
school have been in the game for years; they are
conscientious and capable, and they know their
stuff. There’s Lt.-Comdr. Meredith H. Griffith, the
officer-in-charge of the school, who ranks as one
of the country’s best code instructors. There’s
Lt. (jg) Bernard M. Davis, supervisor of code
instruction, with a dozen years or more in the
teaching game; it was he who set up the original
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code school at Gallups Island — a hallmark for
suecessful operator training. And there is a
seasoned corps of instructors — warrant officers
and chief radiomen (including, we must add,
CRM John Huntoon, on leave from the ARRL
Hgq staff), most of whom are old-timers in the
service. Aiding these experienced veterans is a
capable crew of assistants, mostly bright young
thirds selected from among the school's own
graduates.

Standardized Instruction System

So much for the staff. The training they dis-
pense is based on the new ‘“standardized in-
struction” system. Only recently installed in the
school, it represents the sum total of the years of
experience and knowledge posseased by the in-
struction staff. In some respects it has a revolu-
tionary sound; in others it seems like a revival of
older methods recently considered outmoded.

The standardized instruction system is pri-
marily based on the possibility that a student
may be called out of the school for active duty at
any stage of hig training, and the work is ar-
ranged so that every phase progresses in parallel
rather than in series. The student receives in-
struction in every subject during every week of
the total of 24 weeks he is in the school.

This arrangement doesn’t shorten the course,
but it does have advantages apart from the basic
one of having the trainee ready to go on duty at
any time. For one thing, accuracy is improved —
2 highly important virtue in itself. For another,
it provides a constant eheck on student progress
and helps to show up unavailables in & minimum
of time, as we shall see g litile later on.

‘To show how the gystem works, we'll review the
progress of & typical class. Here is how it goes:

His very first day in the school the student sits
down at an operating position in the big code

‘These three men run the Atlantic City station, L. tor.:
Lt,-Comdr. Thomas N. Huddleson, executive officer;
Lt., Griffith, officer in charge of the school, and Comdr.
D. G. Jacobs, commanding officer.
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room, puts on a pair of headphones and listens to
the entire alphabet, letter by letter, sent at a
speed of 3 to 4 w.p.m,

That’s the first innovation — the student gets
the complete code in the first lesson instead of
over a period of nine weeks, as in the old course.
He just listens to it, learning the sounds; he
doesn’t have to write it down.

After this initial period of listening to the
code, he is started out on typing — all during
this same first day. And again he is given the
entire keyboard in the first lesson, not just a
couple of rows.

That’s the way it goes for the first week. There
is & daily period of listening to code — just listen-
ing, to every letter and every numeral. There is a
daily typing session, copying down spoken letters
heard over the headphones. Every bit of instrue-
tion is given over the 'phones, by the way, to
accustom the student to using his ears.

Beginning with the second week he also begins
to write down code on the typewriter. By this
time, of course, be can type faster than he can
receive, and this margin is retained throughout
the course. This is accomplished by additional
typing practice periods, using written material.

As soon as the student has the alphabet more
or less memorized, it is broken down into the old
“similar character” combinations. He hears
“EISH5” and then “EIS5H” and “EI5SH,”
ete., over and over, until the fact that these
“similar” sounding characters actually are
markedly different is indelibly impressed. Then
the same with “TMO@9” and so on, one group
for certain periods each day.

“If the characters secm to sound alike, we put
‘mn alongside each other so the studeni can
appreciate just how different the sounds actually
are,” Lt. Davis explained.

This seems like a throwback to the old-fash-
ioned methods, but it works — how well, we are
about to learn.

Code Groups in Early Training

At the outset code groups alone are used, to
discourage the common fault of anticipaling

Top — The “big code room.” Beginners® classes are
held in this large two-story. room, formerly a chapel.
Code and instruction are fed to each position through
large switchboard and tone-source panels on dais. On
walls are GMT clocks, typewriter keyboard cbarts and
posters reading, “Accurate copies save lives and ships,”
“Speed requires practice,” ete. Second from top — This
two-level eode room on the lower deck is used for inter-
mediate instruction. E xperienced instructors — one to
every fifteen men — gupervise training. Third from top
— Part of the advanced code training room. Rotary
switches at each position simulate eight-channel opera-
tion for network, mtercommumcatlon and preliminary
watch-standing drill. Bottom — *Grasp the key firmly
but not tightly — imgers well over the knob — hold the

hand in a natural posulon. .. .7 Lt. (jg) Davis, officer
in charge of code instruction, gives a student pointers
on proper manipulation of a hand key at the instruc-
tor’s dual position.
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what’s coming next. A little later some plain
language text is interspersed with the mixed
copy. This is made as realistic as possible; for
example, since the Coast Guard uses an “X”
between sentences for punctuation, the plain
language text also contains the “Xs.”

Practice in copying behind is also given from
the beginning, The instructor sends, then pauses
while the students write the characters down —
first two, then three, and so on. Gradually the
pauses grow shorter, until finally the studenf
finds himself eopying automatically a word or
two behind.

All practice transmissions at the slower speeds
are by hand sending. A speed key with the heavy
weights is used; Lt.-Comdr. Griffith emphasizes
that this method gives the clean-cut heavy dots
that make the characters sound true at low
speeds, The character speed is about 15 w.p.m.,
the characters being “letter-spaced” for slower
word speeds. Above 12 to 15 w.p.m. regular tape
transmitters are used — the perforated-tape
Kleinschmidt type with Boehme and McElroy
keying heads.

Standard eommercial beat-frequency audio
ascillators are used for tope sources, a tone of
750-800 eycles having been selected as optimum.

“We find that the old Navy frequency of 500
ayeles is too low,” Lt. Davis explained, “and a
1000-cycle oscillator is too shrill. The students
find it monotonous and tiring.”

The instructors strive very hard to avoid
monotony. That is why all the practice sessions
are broken up into 15-minute periods, with code
listening, typing practice, code transeription and
sending all interspersed. Similarly, the nature of
the text material is changed every few minutes,
to give variety to the practice.

As each step forward is taken the instructor
carefully explains what it is and the purpose
behind it, so the student will understand just
what it is he is supposed to do and why.

The course is laid out for an average rate of
progress of about one word per week. That’s in
code instruetion, of course — typing speeds keep
well ahead of code speed, 8o the student can al-

ways put down everything he hears. After six
weeks, for example, the average typing speed for
mixed copy is around 30 w.p.m.

Performance Under the New System

How does the standardized instruction plan
work out in comparison with earlier methods?

The records on student progress give the
angwer. We compared the records of the current
class, the first to receive instruction under the
new system, snd one of the best of the older
classes. Of the old class, from 25 to 30 per cent of
the men made perfect copy in the weekly tests on
eoded groups at the progressive rated speeds. In
the new class the percentage of perfect copies was
approximately doubled — from 50 to 60 per cent
of the students turning in perfect copy. The
overall class average also showed an impressive
increase, with a 65 average grade for the first
class comparing with weekly averages of from 84
to 99 for the new one.

Now there was nothing particularly wrong with
that first class. In fact, it made an excellent
showing — at the end of 15 weeks most of the
men were taking plain language at 18 per. The
difference showed up when it came to coded
groups, however, as pointed out above. Few of
the men in the first class made more than two or
three errors in & three-minute transmission —
but in the Coast Guard that’s two or three errors
too many. In the new class the errors at rated
speeds. were negligible,

Absolute accuracy is the goal in this Coast
Guard training, and they accept nothing less.
That is true from the first week through to the
end of the training period. It’s Lt. Davig’ observa-~
tion that the average operator makes a few
errors at all speeds, and that the percentage
doesn’t change markedly from low speeds to hig
normal maximum. Their way, therefore, is fo
strive for no errors at any speed. So stringent is
this requirement that any student making more
than six single-character errors in his weekly test
— porresponding to a grade of less than 70 (5
points being deducted for each error) —ig re-
quired to attend night classes until he catches up

Left — Procedure clase, Here the students learn how to handle traﬁic and carry on contacts the Navy way. Right —
In the watch-standmg room trainees gain experience in off-the-air copying of actual transmissions. Each table has
its own receiver array as shown in the foreground, covering all Coast Guard frequencies.




and turns in a passing grade for two consecutive
weeks, The night classes give the student 114
hours daily extra drill.

If this standard of absolute accuracy sounds
like & utopian ideal, the Coast Guard replies
that its radiomen can’t afford to make mistakes.
As Comdr. Jacobs pointed out, “With the com-
plex code groups now in use, o single error might
lose an entire convoy.”

This tremendous responsibility is keenly felt by
both students and instructors. It is impressed on
them at every phase of the training. That’s the
reason, for example, that so much of the practice
is in coded groups—5 character combinations_
(numerals counting as two characters), exactly as~
the student will hear them at that future time
when he stands his own watch in a pitching radio
room on an enemy-menaced vessel in the open sea.

Low Attrition Rate

Of course, not every man has the natural equip-
ment to become a perfect operator, That brings
up another interesting angle on the Atlantic City
training. Even with the most careful preliminary
selection, each class contains a certain proportion
who are congenitally incapable of making the
grade. At Atlantic City this attrition rate is kept
very low, however. Moreover, the unqualified are
weeded out at an early stage in training, avoiding
wasted time and effort — most of them at the end
of the first month, in contrast to other schools
where they may hang on to the very end of the
course.

The success of the standardized instruction

Below, left — Chalk talks supplement textbooks in the
theory lecture room. The instructor uses a microphone
and p.a. system so no student will miss a word. Below,
right— Radio electrician C. O. Charley instructs students
in operation of d/f equipment in the matériel lab.
Right— The stock clerk issues r.f. chokes from a well-
filled bin to a student about to build an experimental
oscillator. In this room all parts, tubes and test instru-
ments uged in lab work are stored, issued only upon proper
authorization and receipt. Center — Super-scale modeis
of test sets and other equipment facilitate matériel in-
struction. The instructor explains the significance of a
325-volt d.c. reading on a standard multimeter. Top —-
Constructing an enlarged scale model of a transmitter
panel for student instruction. Carpenters cut out ply-
wood panels and scales, turn knobs and other parts,
Completed model is painted to make an exact replica of
the original unit.




lecd-hgh plates for the main course come steaming
hot from the kitchen on continuously-running belts to
students assembled in the Hotel Morton dining room
for the noon meal.

method is graphically shown by Lt.-Comdr, Grif-
fith’s charts of class progress. Unlike most such
charts, these rise in a smooth curve instead of by a
series of plateaus, Part of the answer to this is in~
dividual student instruction; the stepped curves
result where the class as a whole must wait for the
laggards to catch up. At Atlantic City there are
no laggards; those who fall behind even a little
get additional night instruction, while those who
just can’t keep up even then either drop behind a
class or are disenrolled.

Yet it is safe to say that no potentially-qualified
man i ever disenrolled. This result is accom-
plished first by the uncannily accurate aptitude
test given at the beginning of the course and
second by the careful construction and analysis
of the weekly progress tests.

Apti tude Test

The aptitude test, a unique one devised at the

school following prolonged experiment, alone calls
the turn with an accuracy of 75 to 80 per cent.
'Three men out of every four who flunk it, even by
only a point or two, will never make operators:

Left —

the fourth will never be better than fair. While the
details of this test can’t be published, it may be
described as a code-reaction test designed to de-
termine the student’s sensory codrdination —
specifically as between his hearing and his other
senses. It departs from other such tests chiefly in
its simplicity. The reason for this is that the
more complex tests introduce a number of other
errors which are not caleculable and which only
confuse the result.

In applying the test, cach class is rated on the
bagis of a “normal.” Those at or above normal
almost invariably make good operators. Those
who fall below by even a slight margin don’t. To
show how well it works, out of one group with a
normal of 94 those men who showed up “sub-
normal” with an aptitude grade of 84 were sub-
sequently disenrolled. Of another group with a
normal of 90, those who were below average,
with a grade of 86 confirmed the analvsis by
failing to make the grade.

Even so, however, the aptitude tnst is not
final and the student is given every opportunity
to overcome his handicap. Every man receives at
least one month’s training before he is released.
Those who are really trying may even be moved
back a class to give them a chance to eatch up.
1f such a student still docsn’t come through, how-
ever, there is only one answer ~- he’s not. operator
material.

This news — if it is ncws to him — is broken
to the student with due consideration. In each
case one of the staff interviews the student and
explains that disenrollment from the school is in”
no way a reflection on his mental eapacity or
general ability.

*“Radio operating is a natural skill,” he is told.
“The ability to copy code has no relation to in-
telligence. Some of us have got it and some
haven’t — just as some men are natural-born
golfers while others forever remain dubs.”

What Makes a Radio Operator?

Just what makes a radio operator, then? The
instructors at Atlantic City frankly admit that
{Continued on page 102)

Students march from school to barracks along

Atlantic City’s Virginia Avenue. At the head of this street
lies the famed Boardwalk.

Below —- A Coast Guard radio class assembles for review.
Visible in the left back ground is the Morton Hotel barracks.




The Tri-Part Plan

OCD’s Recommendations for Selection of Fregquencies for WERS

BY GEORGE HART,* WINJM

A 0CD Booxrer entitled “The War
Emergency Radio Service,” long promised as a
manual for organizing local WERS, is soon to be
ready for distribution; in fact, by the time this
appears in print it may already be in circulation.
The publication will cover completely all phases
of WERS organization, most of which have
already been considered and treated in QST It is
our purpose here to dwell on one part of the
proposed booklet that has not been discussed,
namely, the “Tri-Part Plan” for frequency
allocation, just announced as we go to press.

According to OCIYs recommended plan for
organization of WERS on the basis of a district
warning area! (Fig. 1), the warning district con-
trol center has the responsibility of receiving
orders from the Army Information Center and
relaying them to all local control centers in the
warning district. In addition, the warning district
control center will in all cases itself be a local
control center for its own community. This,
OCD points out, will require that several separate
transmitting and receiving units be located at this
center. The elaborate network plan, as illustrated,
will therefore require that a careful allocation of
frequencies to be used by the various services be
made in order to eliminate the possibility of
interference between networks.

The selection of these frequencies and their
intended uses are what OCD calls its “Tri-Part
Plan,” a subdivision of the 112-116-Mec. band
into various segments and a further subdivision
of these segments into frequency channels 200
ke. apart (Fig. 2). Bach such segment has a
specific use. Nominally they axe the local-district
{L.D).band (112-112.8 Me.}, the local-fixed (LF)
band (112.8-114 Me.), the local-mobile (LM)
band (114-115.2 Me.) and the Civil Air Patrol
band (115.2-116 Me.). We shall start at the low
frequency end of the band and see what should
£o on in each segment according to the *“Tri-Part
Plan.”

The local to warning district control center
(LD) band provides supplemental communica-
tion to the next higher level of control. This is the
band on which local control makes contact with

# Acting Comiunications Manager, ARRL.

t It is assumed that local WERS licensing will be by
warning areas, but this does nof mean that the proposals
herein advanced will be useless to individual communities.
On the contrary, the plan, while discussed from a warning
area standpoint, is just as applicable to independent com-
munity licensees.

warning district control, or vice versa, for dis-
patching facilities from one community to another
or for relay of orders from the Army Information
Center. It contains four channels, but OCD
recommends that the same channel be used by as
many communities as possible and that when
more than one channel of this band is used they
gshould be staggered between communities to
avoid interference. Each channel in this band will
require a separate transmitter and receiver at
district control. This is the circuit to be used for
intercommunication between communities of the
same warning area, and OCD recommends its
use for this purpose whether or not the area i
under a single license.

The local to fixed-point (LF) band is used to
establish supplemental means of communication
between the local control center and the head-
quarters of the various emergency services such
ug hospitals, fire stations, police and wardens’
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Fig. I.— Tri-Part Plan for a district warning area.
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Fig. 2 -— Allocation of channels in the 112-116-Mec.
band in accordancc with recommendéd plan. LD Band
-~ Channels in this band are used for communication
hetween control eenter and warning district control
center. This is the supplemental circuit between a
community and an outside point, LF Band — Channels
in this band are used for communication between control
center and local fixed points such as hospitals, fire sta-
tions, wardens® paste, ete. The control center coordinates
the activities of the various services over these channels
in the event of failure of telephone service. LM Band —
Channels in this band are used for communication
between control center and mobile units of the various
gervices at the scene of the incident. An ‘“‘up-to-the-
second” picture of the progress of the incident is main-
tained at the control center from information received
over these channels, ‘T'his enables the rapid codrdination
of all activities and prompt dispatch of aid through the
usie of any band for outgoing orders from the control
center. CAP Band — By agrecement between the United
States Citizens' Defense Corps and the Civil Air Patrol,
these four channels have been set aside for the ure of
CAP to eliminate serious interference which might
otherwise occur between air and. ground stations.

posts. Six channels are available in this band.
According to OCD’s recommmendations, a separate
transmitter and receiver with notched dials for
quick frequency change should be provided at the
control center for operation in this band. At the
various service headquarters the transmitters and
receivers should be permanently funed to the
operating channel assigned them. Through these
eircuits the control center then codrdinates the
activities of the various services in relation to
incidents throughout the community.

The local to mobile (LM) band should be
employed only for communication with mobile
units in the field. In the small communities one
channel may be used for all such services, but the
six channels available provide room for expansion
in larger communities where separate channels
may be assigned separate services such as fire,
police, medical, ¢te. At the control center one
transmitter and receiver provided with notched
frequency-changing devices should be used ex-
clusively for this band when more than one
channel is used; otherwise it should remain tuned
to the operating frequency assigned. At the
headquarters of the various services a transmitter
and receiver should be installed to operate on the
channel assigned to that service. The LM band
thus provides a means of communication directly
to the emergency service headquarters from the
field, and also direct to the control center, where
an up-to-the-minute picture is maintained for the
purpose of codrdinating all activities.
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tive, to avoid interference, that
joint use of these frequencies be
avoided.

In large metropolitan areas an expanded system
is recommended to cover the greater number of
local fixed and mobile stations required (Fig. 3).
OCD here recommends that local subcontrol
points be established, whose functions will be
identical to that of local control centers as de-
seribed heretofore with the difference that instead
of having contact with distriet control they will
make contact with a main local control center
which will maintain an up-to-the-minute picture
of conditions within the city by means of this
connection as well ag by means of separate re-
ceivers operating on each of all the frequencies
being utilized by subcontrol stations throughout
the community. The main control center for a
metropolitan area will have two-way contact with
district control on one of the LD channels to
provide a supplemental service to a point outside
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Fig. 3 —-The Tri-Part Plan expanded for use in large
metropolitan areas where subcontrol centers are used,
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the city which is in close contact with military
and state headquarters.

Let us summarize a bit to see what the execu-~
tion of this plan will mean in the way of equip~
ment. District and local control centers must
have three separate transmitters and receivers
able to operate simultaneously on the three dif-
ferent bands mentioned above, and each transmit~
ter and receiver must be capable of being spotted
(by notched frequency control) on any channel
being used in one of these three bands. A main
control center in the expanded plan for a large
metropolitan area must be equipped with one
transmitter and receiver to operate on the LD
band, one transmitter and receiver with nofched
frequency control to operate on the LF band,
and separate fixed-tuned receivers for each LM
- and LF channel used in subcontrol centers, to
cobrdinate an up-to-the-minute picture of the
progress of an incident. An ordinary local control
center must have the same equipment as a main
control station with the exception of the separate
receivers. Fixed local stations and service head-
quarters must be equipped with one fixed-fre-
quency transmitter and receiver to operate on
the LF band to maintain contact with local
control or local subcontrol (as the case may be),
and another fixed-frequency transmitter and
receiver to operate on the LM band for contact
with mobile units. Finally, each mobile unit must
be equipped with one transmitter and receiver on
a fixed frequency to communicate with its service
headquarters on the LM band.

It is absolutely essential that, in each self-
sufficient region within which interference could
oceur, there exist some definite plan for eodrdi-
nating the communications of the various emer-
gency networks. Without it there will be no
separation of messages, and interference with
message transmission will be the rule rather than
the exception. OCD strongly recommends the
adoption of the above plan, modified if necessary
to meet specific local problems, as the best basis
for establishment of a system capable of handling
an epormous amount of message traffic with &
minimum of interference. It is probably a very
satisfactory plan for the almost-hypothetical
places where plenty of operators and plenty of
high-grade equipment are available. We fear that
in most cities the modifications of the plan
“necessary to meet specific local problems” will
be rather extensive.

Australian Amateurs in Civilian
Defense

‘Wz BHAVE been very pleased to see the rec-
ognition the Australian government has given the
VK amateurs in making use of their services and
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apparatus for emergency communications. We
think our readers will be interested in the follow-
ing excerpts from Amateur-Kadio, the official or-
gan of the Wireless Institute of Australia.

From the August issue:

“Since the ban of experimental transmis-
sions came into force shortly before the outbreak
of war, Federal headquarters and the various
divisions individually have submitted various
schemes at different times to the Postmaster
General’s Department for the use of the services
of those licensed experimenters and their gear in
the present emergency. The department has fa-
vorably commented upon one or two of these
schemes, but unfortunately the Naval Board —
the body controlling communications in wartime
-~ gould not see its way clear to grant permission
for the breaking of the seals.

“Several divisions were far from discouraged
by constant rebuffs, particularly New South
Wales, With the entry of Japan into the war, con-
siderable impetus was given to civilian-defense
organizations in this state, namely the State War
Effort Codrdination Committee and the National
Emergency Services. A scheme of radio communi-
cation embracing the services of amateurs and
their equipment was placed before the former
body, but at first received scant consideration,
Shortly afterwards a state-wide emergency test
was held, and ordinary means of communication
did not function as well as was expected. With
this knowledge, the Institute again placed its
guggestion before the State War Effort Codrdina-
tion Committee and this time it was favorably
considered, and it was decided that the Postmas-
ter General’s Department be again approached.

“ After several months of protracted negotia-
tions, amateurs throughout Australia will be
pleased to learn that the Wireless Institute of
Australia and Australian amateurs generally aré
the first in the world to be recognized by a na-
tional government and allotted a place in the
defense of their country. On the 8h July, 1942,
permission was received from the Department of
the Navy for the operation of the Emergency
Communieation Network! *

“Briefly the operation of the network will be
as follows: The Wireless Institute of Australia,
New South Wales Division, will work in conjunc-
tion with the State War Effort Coordination
Committee and will provide operators and equip-
ment for 25 stations. These will be located in
Sydney and outlying suburbs and frequencies
have been allotted in the 28-Mc. band. In addi-
tion the Institute is to supply and train operators
for a medium-frequency commercial installation.
Thus the whole radio communication installation
of the State War Effort Cobrdination Committee

(Continued on page 8%)

* Our WERS regulations were adopted by FCC on May
26, 1942, released June 12th. July @ST had not yet arrived
in Australia when this was written. — EpiTor.



An Impedance-Matching Transformer

A Simple Method for Maitching the Antenna to the Transmission Line

BY T. A. GADWA, SC.D.,* W2KHM

While those of us at home don’t have
many opportunities these days to try
tuning up antenna systems, the method
described in this article will some day be
useful to us. At present, it can be applied
to WERS communieation, design data
for a suitable coupler being included in
the article. .

Axr simple and inexpensive method of
coupling an antenna to a transmission line always
is attractive to amateurs. Numerous articles on
untuned feeders have outlined their advantages
- lower losses, reduced feeder radiation and op-
eration independent of line length. An antenna
placed in & favorable location and supplied power
by untuned feeders or transmission lines is fre-
quently desirable, but coupling one end of the
transmission line to the plate circuit and the other
to the antenna does not solve the problem satis-
factorily. To transfer power most efficiently on
such a transmission line, the load resistance must
equal the generator resistance. This means that
power is absorbed by the load and none is re-
flected back to the sending end to produce stand-
ing waves. If the termination differs from this
load resistance, standing waves appear on the line,
representing wasted power that never reaches the
antenna. The character of standing waves for
various types of loads has been deseribed pre-
viousiy! and may be reviewed for reference pur-
poses.

A transmission line of two parallel conductors
has s characteristic impedance which is deter-
mined by the physical dimensions of the system:

diameter of the conductors, their spacing and the
ingsulation or dielectric. The equation for calcu-~

lating the impedance of an open-air two-wire
parallel line is: ‘

Ro =276 1og 28/D (1)
where R, = characteristic impedance of the line
in ohms
8§ = gpacing, between conductor centers
in any units

D = diameter of conductor in same units

#214 Hilleresi Rd., Mt. Vernon, N. Y.
t Gadwa, ““Standing Waves on Transmission Lines,” QST
December, 1842, p. 17.
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Fig. 1~ Parallel-resonant eircuit with equivalent
series and parallel resistances.

RZ> Rl
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Fig. 2 — An impedance-matching circuit using series
or tapped inductances.

Ry> R,

A (B

Fig. 3 = The pi-section filter, another type of imped-
ance-matching circuit.

®

Fig. 4 — These circuits resemble those of Fig. 2 with

A
L and C interchanged.
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Fig. 5 - 'These
impedance-match-
ing circuits are
used when the an-
tenna resistance is
lower than the
charaeteristic im-
pedance of the
transmission line.

A

Impedance Transformation

In come cases, the impedances of an antenna
and transmission line are not equal and some sort
of transformation must occur before the load can
be matched to the line. It is possible to convert an
impedance to a higher or lower value by utilizing
a cireuit known as a filter, network or impedance
transformer, composed only of inductances and
capacitances. When s filter of suitable design is in-
serted between the antenna and transmission line,
the load presented to the line will be equal to the
line impedance, and an impedance match for a
flat line is possible. A parallel-resonant circuit of
inductance, capacitance and resistance, such as is
shown in Fig. 1, has different impedances between
various points of the circuit. The impedance be-
tween any two points can be found by combining
the series and parallel elements in the usual man-
ner. A pisection filter will accomplish the same
transformation, which is equivalent to tapping
the antenna acruss a portion of the inductance or
capacitance. These arrangements, shown in Figs.
2, 3 and 4, are not recommended since they re-
quire one more element than the circuit of Fig. 1;
also, it is impossible to obtain a correct imped-
ance transformation for certain combinations of
inductance and capacitance because of insufficient
eoupling. The impedance transformer should ex-
hibit pure resistance at its terminals, and Everitt 2
has shown what the values of the inductive and
capacitive reactances should be to satisfy this
condition. Equations which have been used in
previous QST articles, %, ¢, % are:

? Wveritt, Communiecation Engincering, p. 75.
3 Andrews, QST, October, 1939, p. 39.
4 Plotts, @ST, November, 1941, p. 15.
5 Roberts, Q8T, January, 1928, p. 43.
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Fig. 6— Circnits
for use when the
antenna resistance .
is higher than the
line iinpedance,

(9]
it

g

e

1 1 i

1 ' ]

4 “a A
Ry _1C =R, =R
Ry Ry SRy

< b I

; : ]
1 1]

]
\éi%

{ D)
Xp = VR (B =y = Ria B 1
Ry
(2) and (2a)
I Rz
.Y == If‘ ¢ T .
¢ 2 Ry~ Ry % -1

(3) and (3a)

where Xz, = inductive reactance in ohms
X¢o = capacitive reactance in ohms
Ry = input or output resistance
Ry = output or input resistance

L = X1/ 2xf 4)
¢ =1/2uX¢c (5)
f = frequency in cycles per second

I, = inductance in henrys

¢ = capacitance in farads

A resonant antenna can be connected to ‘one
pair of terminals and its effective impedance ut
the second pair of terminals changed to equal that
of the line. The antenna behaves like a series res-
onant circuit and is a pure resistance at reso-
nance. It is reactive off resonance — capacitive at
frequencies below resonance and inductive at fre-
quencies above resonance. For the case where the
resistance of the antenna is lower than that of the
transmission line, the circuits in Fig. 5 can be em-
ployed. Circuits in Fig. 6 are used when the an-
tenna resistance is higher than the line imped-
ance. Symmetrical arrangements of the circuits
for connection to a two-wire line are shown in
Figs. 5-C, 5-D, 6-C and 6-D. In Figs. 5-C and
6-C, one-half the total inductance is put in each
leg when the coils are not inductively coupled. In
Figs. 5-D and 6-D, one fourth the total inductance
(half the total number of turns) is put in each leg
when the coils are inductive coupled.
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Ry~ PARALLEL RESISTANCE IN ONMS

Fig. 7~ Parallel resistance vs. inductive reactance
for various values of series resistance.

'To aid in the solution of equations (2) and (3)
curves are presented in Figs. 7 and 8. From the
inductive and capacifive reactances, the induc-
tance and capacitance can be determined from
equations (4) and (5). From the inductance, the
coil diameter, length of winding and number of
turns may be found by the usual formulas or from
a Lightrning Calculalor.

A Practical Example

To illustrate the various steps in the calcula-
tion, a typical case is solved. 1t is desired to match
the resistance at the center of one element of a 2-
element close-spaced 4-wavelength antenna at
14.2 Me. to an open-air parallel 2-wire line of No.
14 wire, with 6-inch spacing between wires. The
characteristic impedance of the line is obtained
from equation (1).

R, = 276 log (2 X 6/0.064) = 276 log 188 =
276 X 2.275 = 625 ohms

The antenna resistance may be assumed to be
equal to 13 ohms, Since the line impedance is
higher than the antenna resistance, a transformer
of type shown in Fig. 5 must be employed. The in-
ductive reactance from equation (2a) is

X1 =13+/625/13~1=13X6.86 =89.2 ohms

The required inductance, from equation (4) is

T 2rx 142X 108
or 1.00 microhenry. Using the Handbook formula

\/("71"-!‘-'7173’)“73

0.242

where N == number of turns
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= 1.00 X 10~% henrys

A = diameter of coil in inches (let 4 =
1. 5 inches)
= length of coll in inches (let B = 1.5
inches)
L = inductance in microhenrys

N = \/(3)(1.5 +9X15)1.00
0.2 X 1.5

Within small limits, the inductance can be in-
creased by spacing the turns closer together and
decreased by spacing them farther apart. An-
tenna material is satisfactory for the coil, al-
though heavier wire or copper tubing will keep
the losses to & minimum.

The capacitive reactance, from equation {32) is

Xo=625 / \/625/13— 1 =625/6.86 =011 ohms.

The required capacitance, from equation (5), is
o 1
T2 X 142X 108X 91.1
farads

or 123 micromicrofarads. The voltage across the
condenser is relatively low because of the low
impedance involved. Receiving type condensers
are satisfactory, since the plate spacing need not
be large for most amateur powers. A two-section
stator with sections in series is desirable because
this construction eliminates losses in rotor con-
nections. For 300 watts through a 625-ohm line,
the voltage is

E = /PR = /300 X 625 = 433 volts r.m.s.

The peak is 433 X 1.414 = 610 volts and on 100
per cent modulation the peak is 610 X 2 = 1220
volts,

The tuning unit must be protected from the
weather. One version of such an impedance trans-
former is illustrated in the photograph. The coil
and condenser are mounted in a weather-tight

6.3 turns

= 123 X 10~
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Fig, 8 — Parallel resistance vs. capacitive reactance

for various values of series resistance.
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box made of quarter-inch tempered Masonite,
with feed-through terminals brought out through
the sides for the line and similar terminals at one
end for the antenna.

Interference with the antenna radiation field
by matching stubs, quarter-wave sections and
delta matching sections are avoided when the
transformer is used, since the transformer is con-
centrated in a much smaller space. The frequency
response of such a low-@ parallel circuit contain-
ing a series resistance is broad enough to be used
to advantage with close-spaced antenna elements
having a sharp frequency-response characteristic.
Its application is essentially to one-band anten-
nas since impedance transformation is dependent
upon the frequency of operation. It must be em-
phasized that one and only one combination of in-
ductance L and capacitance C will match a given
antenna resistance to a given line. As the ratio
Ry/R; approaches unity, Xz, approaches zero and
X ¢ approaches infinity; that is, the inductance
and capacitance both become smaller, The reso-
nant frequency of L and C without R; may be con-
siderably higher than with R in the circuit.

Adjustment

It is highly desirable to be able to tune the unit
when it is in its operating position at the an-
tenna. This may be done by varying the capacity
until maximum antenna current is shown by an
r.f. ammeter or lamp bulb connected in the an-
tenna at the junction to the transformer. Alter-
natively, one may adjust for minimum line cur-
rent at the line junction to the impedance trans-
former. Where this is impossible or inconvenient,
it is permissible to tune the coil and condenser to
resonance before connecting the antenna and
transmission line. Since the resonant frequency of
the coil and condenser alone always is higher than
with the antenna in the circuit, the capacity is
then reduced sufficiently to compensate for the in~
sertion of the antenna when the unit is in operat-
ing position. If the antenna is resonant and the
correct values of inductance and capacitance are
employed, the line will be correctly terminated.
A constant current at all points along the line, or
a slight increase of current toward the transmitter
or sending end, is the final test of a perfect im-
pedance match.

A thermomilliammeter connected across a por-
tion of one feeder line at various positions is a
good indicator of standing waves. A flashlight
bulb connected across a short length of one
feeder is also a good current indicator and is in-
expensive, The bulb should be shielded to direct
the light to the observer so that the neighbors’

curiosity will not be aroused by night operation.

If bulbs are permanently located at intervals of
1/16 wavelength along the line, starting from the
antenna, the brilliancy vs. position shows the loca~
tion of maximum and minimum line currents or
standing waves.
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Suggested construction of an impedance-matching
transformer for suspension from an antenna, The con-
denser is controlled by the arm projecting toward the
upper left. A pulley could be used for adjustment from
the ground.

If the antenna is nonresonant, its length must
be adjusted or tuned to resonance. lixcite the an-
tenna parasitically and obtain maximum antenna
current by tuning. Noting the position of the
standing waves on the transmission line, as out-
lined in the article on standing waves,! also is
recommended. One exception must be observed
because the resistance across the terminals of a
parallel-resonant circuit increases when the series
resistance decreases. In other words, the load re-
sistance presented to the line is increased for a de-~
crease in antenna resistance and, conversely, the
load resistance presented to the line is decreased
for an increase in antenna resistance. This may be
understood by analyzing the approximate rela-
tionship that holds for a parallel-resonant circuit
of low series resistance or high §.

= L

CRy
"This is true when R is relatively small and is ap-
proximately so for higher values of B;. It means
that the parallel impedance is increased by using
larger inductance L and a smaller capacitance
(increasing L/C ratio), and by reducing the series
resistance 1. Conversely, the parallel impedance
is decreased by using a smaller inductance L and
a larger capacitance €' (decreasing L/C ratio) and
by increasing the series resistance R;. The par-
allel resistance always is greater than the series
resistance.

If the antenna is resonant but incorrect values
of inductance and capacitance are used in the im-
pedance transformer, a current loop or node will
appear near the 14 wavelength point measured
along the line from the transformer. If a current
oop or maximum occurs at this position the ter-
minating resistance is too high, and a smaller in-
ductance L and a larger capacitance C' are re-
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quired. If a current node or minimum occurs near
the Y wavelength position, the terminating re-
sistance is too low and a larger inductance L and
lower capacitance C are required.

If the antenna and line resistances are known,
the ratio of the line and antenna currents for an
impedance match can be calculated from the
square root of the antenna~to-line resistance
ratio. This is based upon the assumption that the
power input to the transformer equals the power
cutput; L.e., that the losses in the transformer are
negligible.

P = IR = I*R, = IR,
or

D1/I3 = \/Ra/R1 )

If an r.f. ammeter is available, measurement of
the antenna and line currents will reveal the cor-
rect impedance match from their ratio.

Antenna

”

N /2

ne

Line
Ly,

b3 N/

Fig. 9 — This circuit is used for matching a half-wave
antenna to a line having an impedance of the order of
500 ohms, Constants for 114 Me. operation are given in
the text.

With 214 meters active for civilian defense,
transmitting antennas and associated problems
are under consideration once again. A design is
given in Fig. 9 for matching a half-wave antenna
at 114 Me. to an open-air 2-wire line of No. 14
wire spaced 2 inches:

S = 2 inches spacing

D = 0,064 wire diameter, inches
Ra = 495 ohms, line impedance
Ry = 73 ohms, antenna resistance

F == 114 X 108 cycles per second
X = 175.8 obhms

L = 0.245ph.

A = 11inch (coil diameter)

B =1 inch (coil length)

N = 3.8 turns

N/2 = 1.9 turns

X = 206 ohms

¢ = 6.8 puid.

It is hoped that this method will not be over-
lnoked when considering the problem of matching
the antenna to the transmission line. Because of
its simplicity, it might well be adopted by the
amateur radio fraternity.
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New Cathode-Ray Tubes

B CA has recently announced the following
new types of cathode-ray tubes:

The type 3BP1 is a 8-inch high-vacuum cath-
ode-ray tube having electrostatic deflection, elec-
trostatic focusing, green fluorescence and medium
persistence. It has a 2-inch bulb neck, separate
leads to all deflecting electrodes and the cathode,
and an overall length of about 10 inches. All leads
terminate at the diheptal base. Cut-off voltage is
—60 and deflection sensitivities are 0.115 and
0.155 millimeters per volt at an anode No. 2 volt-
age of 2000. Heater ratings are 6.3 volts, 0.6 amp.

The type 3EP1/1806-P1 is similar to the type
3BPI, but it has a different bulb with a 134-inch
neck and a magnal base. The cathode is connected
to the heater within the tube.

The type 7CP1/1811-P1 is a short 7-inch
high-vacuum tube having magnetic deflection,
electrostatic focusing, green fluorescence and me-
dium persistence. It has a 134-inch bulb neck and
an overall length of about 1314 inches. Exeept for
anode No. 2, which is connected to a snap termi-
nal on the side of the bulb, the electrodes have
separate leads terminating in an octal base. Cut-
off voltage is —45 at an anode No. 2 voltage of
7000. Heater ratings are 6.3 volts, 0.6 amp.

Silent Reps

X 18 with deep regret that we record
the passing of these amateurs:

Joseph A. Boratyn, W1KV(GE, Whitins-
ville, Mass.

E. J. Botimer, WANZW, Akron, Ohio

Henry Leonard Brock, W5SHGE, Tucker-
man, Ark.

Ellsworth (0. Dumas, WSLE, Scottville,
Mich.

George S. Fravel, WSPML, Buffalo, N. Y.

Edward J. Hedrick, W6MVM, Long Beach,
Calif,

W. O. Ron G. E. Knightley, RCAF,
VE3ES, Agincourt, Ont.

Walter H Kurtz, WOVVF, Kansas City,
Mo.

Herbert Wadsworth, ex-W3JJ, Washing-
ton, D. C.

Stra X

We are happy to say that the hstmg of W6BFA
under Silent Keys in the December issue was an
error. According to latest reports, he is alive and
well and is teaching code at the CPT field near
Prescott, Arizona.

O0ST for
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AS TO ENLISTMENTS

TaE ban on voluntary enlistments be-
tween the ages of 18 and 38, and the decision to
procure men for all of the armed services by
means of the Selective Service, of course pro-
foundly affects all of the items we have hitherto
published in this department concerning enlisted
service. 1t is necessary to make a fresh start. We
attempt hereunder to bring the story up-to-date
but must frankly warn you that the information
may again be out of date by the time you read
these lines. For up-to-the minute details of any-
thing in which you’re interested, wire or write
George W. Bailey, 2101 Constitution Ave., N. W,,
Washington, D. C.

We understand that the mechanism to supply
men to the Navy, Marine Corps and Coast Guard
through Selective Service will not be established
until at least February, and probably consider-
ably later, and that until that is done a registrant
between the ages of 18 and 88 may volunteer for
induction into any one of those arms {or into the
Army) by making an application to his local
draft board. This is not enlistment, since it oper-
ates through the draft, but it has much the same
effect since it will permit a man to get into the
Navy, Marine Corps or Coast Guard if he is ac-
ceptable and the quotas are not filled. Eventu-
ally, possibly beginning in February, even this
mechanism for volunteering for induction ahead
of one’s regular order is to be discontinued for
men between 18 and 38, and thereafter the needs
of all arms are to be filled by draft levies, except
that the following opportunities will still exist for
enlisting by those outside these age limits:

KHighteen is the minimum age in the Army, so
the opportunity for enlisting there is confined to
those above 38. We understand that men between
38 and 50 may still enlist in the Signal Corps for
duty as radio operator or technician, and similarly
in the Army Air Forces up to the age of 44. The
Navy is still enlisting lads of 17 with their par-
ents’ consent, and men over 38. The upper limit
may vary for various types of work but for the
V-6 radio technician, which has been of the great-
est interest to amateurs, the top limit is 50. Vol-
unteering for the Marine Corps staff sergeancies,
of course, is now closed to men between the ages
of 18 and 35; but it is possible that the Corps
might make an exception for very well qualified
seventeen-year-olds who are mature for their age;
or for some men over 38 who have especially good
qualifications, although 35 has been the top limit
up to now. The Coast Guard informs us that
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youths of 17 can enlist with parents’ consent and
that they are also accepting enlistments from
men 38 to 55.

According to a Selective Service bulletin to
local boards, regulations are being amended to
remove the requirement that volunteers under 21
furnish the local board with the written consent
of parents,.and this change probably will be made
by the time these lines are in print.

At the present time all selectees actually
drafted are being inducted into the Army. The
Navy, Marine Corps and Coast Guard for the
immediate present are obtaining substantiaily all
of their required manpower from registrants who
volunteer for induction. Any registrant between
18 and 38, who wishes thus to volunteer for one of
these services, may make application to his local
board, provided he has not previously been or-
dered to report for induction. These three services
have established quotas which govern the number
of men accepted for induction, but until a local
board is notified that a service cannot accept any
more men, it will forward all who volunteer for
that service. Note that it is possible that about
February procedure will be established so that
calls may be levied for all branches of the armed
forces. Note again that men who are drafted will
be assigned to the Army. Only by going to your
local board and volunteering to be inducted can .
you be assigned, at the present time, to the Navy,
Marine Corps or Coast Guard, and then only pro-
vided the quota is not filled.

A volunteer found unacceptable for induction
into the service for which he volunteers, and
whose defects do not manifestly disqualify him
for service somewhere on land or sea, will be re-
tained in Class I-A or Class I-A-O and not again
forwarded for induction until regular combined
calls are levied for all branches of the armed
forces.

An amateur who volunteers for induction in the
Navy, Marine Corps or Coast (Guard should be
prepared to prove his capabilities as a radio man
at the induction station or the recruiting station,
to whichever one he may be sent, by showing his
amateur radio license, school certificate and proof
of experience in the field of radio.

Our recent items on ROTC and the Naval
Reserve'’s Classes V-7 and V-11 are canceled. See
the item ¢ College Training” in this issue.

SIGNAL CORPS OFFICERS

Tae Electronics Training Group of the
Signal Corps is still open to acceptable candi-
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dates: graduates of an accredited college, either
in science with a major in electronic physics, or in
electrical engineering, age limits 16 to 46, This
Group is not affected by the ban on enlistments
and presents a wonderful opportunity for & quali-
fied applicant. Send full particulars of your his-
tory to G. W. Bailey, Office of Scientific Research
& Development 2101 Constitution Ave., N, W.,
Washington, D

NAVY & MARINE CORPS OFFICERS
TEE Marine Corps is still accepting appli-
cations for commission in its Aireraft Warning
Service in accordance with the announcement in
January QST, page 36. While the prime candi-
dates are those with bachelor degrees in EE or
radio engineering, in top physical condition, there
is & bit of flexibility as outlined in our last article.
Age limits, 20 to 45. Address The Commandant,
Headquarters, U. 8. Marine Corps, Washington.

The Navy also is still accepting applications
for commission in three classes of the Naval Re-
serve. One of these is AV(S), reported on page
36 of our last issue, whose work deals with radio
detection. Another is Class EV(8), dealing with
both detection and communication work; and
finally there is CV(S), the well-known classifica-
tion dealing with communication work. Further
information may be had by direet correspondence
with The Commandant of your Naval District.

If uncertain of your qualifications for either
Navy or Marine Corps, write for advice to G. W.
Bailey, 2101 Constitution Ave., N. W., Wash-
ington.

¥YLs TAKE NOTICE

" EveRY oNE of the opportunities noted in
the YL department in December QST is still
available. Take particular notice that enlistments
in WAACS, WAVES and SPARS are still being
accepted.

WAACS

Women with amateur radio operator licenses
may enlist in WAAC on exactly the same basis as
other women and receive the regular basic train-
ing. Age limits are 21 to 44. If they have s high-
school education, including physies, and are
mechanically inclined, they may be selected from
the ranks of WAAC auxiliaries and be given the
Signal Corps aptitude test. If they pass these re-
quirements they will be. trained at a civilian
school in Kansas City, Mo., under Signal Corps
supervision. Training has already begun. The
next group will start March 1st, Those who pass
the course will be assigned to positions replacing
Army Air Forces enlisted men. All officers are
commissioned from the ranks.

WAVES

Women with radio amateur licenses may enlist
in the WAVES and will be classified as apprentice
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seamen and sent to the radio school at Madison,
‘Wis. Applicants must be at least 20 and not over
36 years of age. If unmarried at the time of ap-
pointment, they must agree not to marry prior
to the completion of the indoctrination and train-
ing period. If married, they must not have chil-
dren under 18 years of age. They must be high-
school or business-school graduates and have a
good reputatlon in their communities. The pay
is the same as in the Navy. Applications for com-
missiong will be received from women over 21
and under 50 years of age who have a baccalaure-
ate degree from an accredited university or col-
lege, or two years’ work sowards a degree plus two
years of business or professional experience in
fields acceptable to the Navy.

Candidates for midshipman training leading
to a commission wili be enlisted as apprentice
seamen in Class V-9. Ages, over 20 but not over
80. These women will receive approximately 30
days’ indoctrination, upon successful completion
of which they will be appointed as reserve mid-
shipmen, Satisfactory completion of the pre-
seribed course of instruction at Women’s Reserve
Midshipman School at Smith College, Northamp-
ton, Mags., will qualify for commission as an
ensign, WVP, USNR, and assignment to active
duty ashore.

SPARS

Women with amateur radio licenses may enlist
in the Coast Guard’s SPAR if they are not less
than 20 and not more than 35. They must be
graduates of high school or business school. Mar-
ried women may enlist, provided their husbands
are not in the Coast Guard and provided they do
not have children under 18. Unmarried women
must agree not to marry until they have finished
their period of training, Applicants must be not
less than five feet in height and 95 pounds in
weight. Applicants for a commission must be
not less than 20 and not over 49 and must have a
college degree, or have passed two years of college
work and at least two years of acceptable busi~
ness and professional experience. Same rules as to
marital status as apply to enlisted women.

RADIO ENGINEERS AND PHYSICISTS
"W'a1s paragraph is directed to the attention
of radio engineers, physicists and electrical engi-
neers with radio communication experience, ages
31 to 45, with particular reference to the older
men. It is directed to those engineers or physicists
who are employed but who feel that they should
look into the opportunities for military service,
yet who do not wish to disturb their present occu-
pations until they are well informed as to the
possibilities of ¢ issions in the armed forces.
If they will address their inquiries fo the personal
attention of George W. Bailey, Office of Scientific
Research & Development, 2101 Constitution
Avenue, N. W., Washington, D. C., he will gladly
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treat those inquiries as entirely confidential and
will supply interesting information as to the pos-
sibilities of military service.

VOLUNTEER OFFICER CANDIDATES

'THE so-called “VOC” plan is still in force
and is not affected by the cessation of enlistments.
Under this plan, registrants classified in I1I-A for
reason of dependency may volunteer at their local
board through the Selective Service System to
compete for selection as officer candidates in the
Army of the United States. Full particulars on
page 31, December QST.

Incidentally, this is a good place for us to re-
mark that men in Class IT are not considered for
Army commission these days, unless they obtain
written release from their employers.

INSTRUCTORS NEEDED

Tur radio training schools of the nation
continue in large need of instructors. So far as we
know, all of the items we have published on this
subject in the last couple of months are still ap-
plicable. The largest single need is in the Army
Air Forces Technical Schools (about which you
read in QST last month) and the Navy Aviation
Service Schools. The Civil Service says that it is
still searching for teachers and that its offers are
gtill open,

The basic position in this work is Junior In-
structor at $2000 a year, with the more experi-
enced instructors selected for promotion to super-
visory instructorships at increased salary. While
for initial appointment to Junior Instructor the
applicant must have a college degree or have had
considerable teaching or technical experience,
the average licensed amateur or commercial radio
operator ig qualified for appointment as Student

Instructor at $1620. Student Instructors are:

themselves given a course of instruction Iasting
from three to six months, and are then promoted
to Junior Instructor and put to teaching. Thus
amateurs are to be found everywhere in the teach-
ing staffs of the service schools.

ST applicants must be high-school graduates or
have at least 14 high-school units and have, in
addition, either one year’s college study; or one
year’s progressive technical experience as oper-
ator, engineer, maintenance or repair man; or gix
months in a radio school or war-training course;
or possess an amateur or commercial license. No
written test; qualifications judged from record of
training or experience. Ages, 20 up. Further par-
ticulars on page 35, January QST. Qualified per-
sons are requested to file applications at once
with the Secretary, Board of Civil Service Exam-
iners, Chanute Field, Rantoul, Ill. Forms may be
obtained at any first~- or second-class post office,
or from the Civil Service Commission at Wash-
ington.

In the vocational and technical schools where
Signal Corps civilian employees receive instruc-
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tion, and in the innumerable high schools where
pre-induction training in radio is beginning, the
need for radio instructors is increasing. See full
information on this subject in December QS7,
beginning on page 29, including a list of Signal
Corps schools by states.

COMMERCIAL OPPORTUNITIES

Er You have not registered with the ARRL
Personnel Bureau you're overlooking a good bet.
Almost daily we have calls for radio men of every
type and description, from service men to gradu-
ate electronics engineers with plenty on the ball.
Amateurs, operators, broadeast engineers, high-
speed code men, instructors, executives, super-
intendents, radio men of every age and qualifica-
tion, licensed and unlicensed — they are all
needed by the government or defense industries
sooner or later.

The variety of radio jobs for which men are
needed is endless. For instance, a branch of the
Army wants amateurs with AARS or NCR net
experience, & school wants a man with teaching
experience to organize and superintend a radio
course, a well-known aircraft manufacturer needs
communications engineers, a large radio factory
must have service men and inspectors, a broad-
cast station wires for a chief engineer, the Mer-
chant Marine and commercial airlines companies
are in need of operators. There are many more
interesting opportunities we are not allowed to
mention. ‘

These calls are for men needed immediately.
They won’t wait for the next issue of QST to ap-
pear in “U.S.A. Calling” and some cannot be
given publicity. They are not positions involving
enlistment in the armed services. Some are Civil
Service, some civilian jobs connected with the
government indirectlys some with defense indus-
tries. Some are for women only. Some carry draft
deferment, some require IV-F men. The salary
range is wide, depending on the importance of the
work, qualifications of the employed, and loca-~
tion.

Names of likely-looking candidates who can
qualify are carefully chosen from the Personnel
Bureau files and furnished the agency needing
them. The agency writes the man direct for full
particulars concerning qualifications and techni-
cal background. From then on it is up to the
candidate to sell 3 bill of goods if he ig interested.

Are you one of those waiting patiently for a
defense job to ferret you out? You're apt to wait,
unless you are a big-name radio engineer. If you
are an average ham or just a darned good techni-
cal man, you need the Personnel Bureau and the
Personnel Bureau needs you.

Don't wait to be asked. ARRL member or non-
member, ham, service man or engineer, register
your availability with us without delay. There is
no charge or obligation. This is a wartime service
of the League, a definite contribution to the war
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effort, a duty to connect the man and the need in
the shortest possible time. Mail us the Registra-
tion of Personnel Availability from page 38 of
October ST, make up a facsimile, or write us for
4 blank. We’ll do our best to do the rest.

COLLEGE TRAINING

TxE old arrangements for enlisted reserves
for college students have been completely redone.
Here i the latest information we have up to press
time, It will be found of interest not only by
college students but by all young high-school
graduates.

Army

The Army will contract with selected colleges
and universities, not yet announced, for the use
of their facilities in training selected soldiers in
courses prescribed by the Army.

Selection for such training will be made from
enlisted men who have completed or are com-
pleting their basic military training and who ap-
ply for specialized training. The War Department
will control all selections and only enlisted men
under 22 years of age will be eligible.

‘To cover the transition from the Enlisted Re-
gerve program, now in effeet, to the Army Spe-
cialized Training Program, the following action
will be taken:

1) Medical students in the Enlisted Reserve
will be called to active duty at the end of the next
academie semester and will be detailed to con-
tinue courses of medical instruction under con-
tracts to be made by the War Department.

2) Seniors taking advanced ROTC will be
ordered to active duty upon graduation or upon
completion of the next academic semester. Upon
entering active duty they will be ordered to their
respective branch schools und commissioned upon
successful completion of the course.

3) Juniors, students in the Enlisted Reserve
Corps, or inducted before June 30, 1943, who are
pursuing approved technical engineering courses,
will continue in an inactive status until the end of
the next academic semester and will then be
called to active duty. Those selected, at the com-
pletion of their basic military training, for further
technical training will be detailed for such in-
struction under the Army Specialized Training
Program.

4) All other Enlisted Reserve Corps students
will be called to active duty at the end of the cur-
rent semester, and upon completion of basic
training will be eligible for selection for training
under this program or for other military duty.

At the termination of any phase of specialized
training under this program, the soldiers will be:

1) Selected fow further training in an Officer
Candidate School.

2) Recommended for technical noncommis-
sioned officer.

3) Returned to troops.
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4) In exceptional cases, detailed for very ad-
vanced technical training.

5) In very exceptional cases, made available
for technical work to be done out of the Army,
but deemed to be highly important.to the war
effort.

The assignment of soldiers to the Army Spe-
clalized Training Program will be placed in effect
during the month.of February, except for such
action as may be required under the same prior
to that time.

Navy

The Navy college training program is designed
to use the facilities of selected colleges and uni-
versities, not yet announced, for the training of
prospective officer candidates in the Navy, Ma-
rine Corps and the Coast Guard. Under this plan
selected high-school graduates or others of satis-
factory educational qualifications, having estab-
lished their mental, physical and potential officer
qualifications, will be inducted as apprentice sea-
men in the Navy or Coast Guard or privates in
the Marine Corps, placed on active duty with
pay, and assigned to designated colleges and uni-
versities to follow courses of study specified by the
Navy Department.

High-school graduates or students having equiv-
alent formal education, 17 years old at the time
of enlistment or 18 through 19 years of age at the
time of induction, will be eligible for the program.
(Boys 17, not yet, 18, may still enlist in the Navy.)
Men already enlisted in the Navy, 17 through 22
years of age, who have proper educational qualifi-
cations and are recommended by their command-
ing officer, are eligible to apply for the program.
Successful candidates will be assigned on active
duty to selected colleges and universities for in-
struction. As far as possible, the preference of any
candidates for particular colleges will be re-
spected. Candidates may also express their choice
of branch of the service at the time of enlistment,
but this preliminary choice will not be binding on
them or the Navy Department.

During their attendance at the college or uni-
versity, which must accept all men ordered to it
for training, the men will wear uniforms and re-
ceive regular pay of the lowest enlisted grade.
Quarters, food, and medical service, as well as in-
struetion, will be provided under contracts en-
tered into by the Navy with the various institu-
tions. Men assigned to this program are eligible
at any time for transfer at their own request to
aviation training. The length of programs of
study will be from 8 to 24 months, depending
upon the requirements of the several branches of
the Navy.

Clourses for the first 6 months will be similar for
all students and will emphasize fundamental col-
lege work in mathematics, science, English, his-
tory, engineering drawing and physical training.

(Continued on puge 118)
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Flementary A.C. Mathematics

Part I— Periodic Phenomena

BY GEORGE GRAMMER,.,* WI1DF

In line with the war-stimulated interest in the technical side of radio, our correspond-~
ence at Hleadquarters indicates a desire on the part of readers both in and out of the Services
for more QST articles dealing with radio mathematics. The accompanying article and the
further sections to follow will, it is hoped. help to clear up some of the difficulties which
confront those radio students who have had relatively little mathematical training.

The reputation which mathematics has of being difficult must have some basis in fact.
We do not hold with those who would airily dismiss the difficulties by the simple process of
repeatedly asserting that the subject is ““easy.”’ It is true that many mathematical ideas are
essentially simple, and a great deal is gained if at the start the ideas rather than routine
methods of manipulation are emphasized. But straight, logical reasoning from a premise
to a conclusion is seldom easy = and such reasoning is the essence of mathematics.

There is no attempt here to present the material in formal fashion. That has been done
in innumerable articles and textbooks, and it is not believed that much would be con-
tributed by further efforts along similar lines. Qur purpose, rather, is to discuss some of the
accurrences in electrical circuits and to show how and why particular kinds of mathematics
are especially adaptable to giving a description of those occurrences. The writing of such de-
scriptions is, in the end, the primary reason why mathematics is associated with a tech-

nical subject.

IAACK of adequate mathematical back-
ground can be a formidable obstacle in the path
to an understanding of some of the things that go
on in electrical circuits. While the average in-
dividual can take Ohm’s Law more or less in his
stride, since it involves little more than the sim-
plest algebra, when he comes up against alternat-
ing currents something more is required. And, as
it happens, practically all radio work deals with
alternating currents of one form or another. To
feel thoroughly at home with a.c. it is just as
essential to know the mathematics that goes into
at Jeast the simpler a.c. equations as it is to know
the elementary algebra necessary for applications
of Ohm’s Law to d.c. cireuits. Many of the
mathematical ideas involved are new to the per-
son of average schooling. Also, several distinet
branches of mathematics are called upon —
branches which in themselves cover a great deal
more territory than it is necessary for us to
explore, since we are interested in a specific
application.!

Direct and Alternating Currents
To begin with, let us consider some of the

#* Technioal Editor, Q8T.

1 We intend to deal here with principles rather than de-
tails of manipulation. Facility in the use of any kind of
mathematics must be acquired by constant practice ac-
cording, to some logical plan. Study along these lines should
be carried out with the aid of a good text, one example of
which is Cooke’s * Mathematics for Electricians and Radio-
men,"” reviewed in April, 1942, QST
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characteristics of an alternating current as com-
pared to direct current. By definition, a direct
enrrent is one which always flows in the same
direction through the cireuit. In most d.c. cir-
cuits the value (or “amplitude’) of the current
also is constant, although there is nothing in the
definition which prohibits the amplitude of the
current from changing more or less rapidly. (In
many cases, a8 in the plate circuits of vacuum
tubes, the amplitude of the cwrrent does vary,
although the direction of current flow is unchang-
ing. But for the present purpose we can regard
this a8 an exception.) In setting up rules for the
operation of d.c. circuits, therefore, we are dealing
with steady quantities; i.e., one value of current
and one direction, under a given set of conditions.
Such a case can be handled by relatively simple
methods.

The alternating current presents a more diffi-
cult problem. In the first place, it periodically
reverses its direction of flow. In the second place,
the amount of current flowing is continually
changing, even during the periods when the direc-
tion is constant. (There can be exceptions to this,
but again they represent special cases with which
we are not concerned at present.) Any mathe-
matical expression which attempts to describe
such a current must be capable of telling us how
much current is flowing and the direction in which

- it is flowing, at any instant of time we may select.

We obviously must select some instant, because
both the amount and direction of the current are
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different at different times. Thus we have three
things, amplitude, direction and time, to take into
aecount.

So far nothing we have sald obligates the cur-
rent to vary in any parficular way with time, aside
from changing direction periodically. We now
add a restriction; a restriction which is justifiable
because it is met in actual practice when current
flow is well established in a circuit - that i,
under what are called “steady state” conditions.
(A1l the ordinary rules are called off during the
“transient”’ state — the time when the current is
Just beginning to flow in a circuit, just ceasing to
flow, or the circuit conditions are undergoing a
change. These transient periods usually are very
short, and can be neglected for most purposes.)
The restriction is that, having gone through a
certain set of variations in its flow in one direction
and another set in its low in the other direction,
the current must thereafter vary in exactly the
same way, with time, in its consecutive reversals.
That is, every cycle must be exactly the same as
the one preceding and the one following it. With-
out such regular behavior no simple mathematical
description of the current is possible, except in a
few specialized cases.

A geries of events which repeats over and over
again is called “periodie,” and belongs to the
general classification known as “periodic phe-
nomena.” There is a somewhat fearsomely
scientific sound to such a phrase, but it is simply
a concise way of describing some very familiar
sights and sounds. The swing of a clock pendu-
lum, the vibrating string of a musical instrument,
the sound wave which the string causes — these
are only a few examples of periodic phenomena.
In every case the motion follows some law (it may
or may not be a simple one} which makes each
new cycle have the same form as the preceding
one.

Simple Harmonic Motion

It is always wise to start with the easiest case,
and since periodic phenomena are not confined to
electrical circuits, we can expect to find a me-
chanical example which will illustrate the simplest
type of periodic action. If we consider some mov-
ing object going through periodic motion, we

Fig. 1

should naturally expect that a smooth motion
would be simpler than one characterized by
irregularities, The clock pendulum is a good
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example of such movement, provided it is not
swinging over too great a distance. The pendulum
weight or ‘““bob”’ certainly swings smoothly, and
to the eye the motion seems to meet the require-
ment of simplicity. In fact, it is rather difficult to
imagine how the movement could be less com-
plicated and still be periodic.

This type of movement is actually the simplest.
It has a special name, simple harmonic motion —
and is worth examining in some detail. Suppose,
as in Fig. 1, we have a pendulum swinging be-
tween the points P; and Pj,. Its rest position, or
the position it would assume if the motion died
down and the pendulum came to a stop, is at O,
in the center of the swing. The path of the swing
is shown by the dotted line, which i8 an arc, or
section of the circumference, of a circle since the
pendulum hag a fixed length and swings from &
fixed point. To describe the motion we need to
determine the position of the bob at any instant
of time. To do this we can use the point O as a
reference and measure the distance along the arc
from O to.the actual position of the bob. To
distinguish between positions to the right of O
and those to the left we can call the former
“positive” and the latter “negative.” Since the
pendulum swings just as far to the left as it does
to the right, the distance OP; along the arc is the
same as the distance 0P, This maxiraum distance
from the center is called the amplitude of the
swing. The time required for the bob to swing
through all its possible positions is called the
pertod of the swing. The movement through these
same positions is called a cycle. We can start from
any position of the bob to measure a period or
cycle, just so long as the bob goes through all its
possible positions before returning to the selected
starting point. It is frequently convenient to
select the zero position as a starting point, but it
is not at all necessary.

If by some means we measure the distance of
the bob from O at a number of different times
and then plot the results of such measurements
along a scale of time, we should find that the
resulting plot would be a curve of the type shown
in Fig. 2. This is to be expected from inspection of
the pendulum’s swing. First, the bob spends just
as much time to the right of O as it does to the
left, so it erosses through O at equal intervals of
time. Second, the speed of the bob is greatest
when it passes through O, becomes progressively
less as the bob moves farther from the center, and
eventually becomes zero at the very peak of the
swing. In Fig. 2, where we have assumed that the
period is one second, this variation in speed is
shown by the fact that in a given time interval —
say 1/10 second — the distance covered becomes
smaller as the actual distance from the center
becomes greater. The problem now is fo deter-
mine just how the distance varies with time; or, in
mathematical language, to find the particular
Junction of time which the curve represents.
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An Equivalent Motion

It is necessary here to accept on faith the
statement that the motion can be proved to have
a rather simple equivalent, for the methods of
proof require the use of advanced mathematics.
The equivalent motion itself is easily described.
Let us suppose we have 3 line of the same length
as the distance OPy or OPs, with one end at &
fixed point but the whole line free to rotate about
the point, as in Fig. 3. The direction of rotation
will be assumed to be counterclockwise; that is,
in the opposite direction to that taken by the
hands of a elock. We draw the line Y'Y’ (or ¥
axt8) vertically through O, and allow the distance
line (here labeled simply OP, since OP; and OP;
in Fig. 2 are the same length) to rotate at a
eonstant speed such that the line returns to its
starting point in the time of one period of the
pendulum’s swing.

Suppose that at any position of the rotating
line OP a second line is drawn, perpendicular to
Y'Y, from YY’ to the point P. In Fig, 3, AP is
such a line, intersecting Y'Y’ at A. The distance
0A is called the projection of OP on YY'. 1t is
obvious that the length of the projection varies
with the position of OP. If OP is horizontal, for
example, the projection OA is zero, since in that
case a line drawn from P perpendicular to Y'Y’
will coincide with OP, and thus O and A are the
same point. On the other hand, if P is at P or
Py, the projection is equal to OP because then OP
and O4 coincide. With the exception of the two

instants of time when OP coincides with either

0Py or 0Py, the projection OA is always smaller
than OP. Distances along Y'Y’ above O are con-
sidered positive and those below O are considered
negative, so that if the projection OA lies above O
it is positive, while if it is below it is negative.
Now if we allow OP to rotate with uniform
speed and plot the length of the projection OA
against time, we obtain a curve of exactly the
same shape as that shown in Fig. 2. If, as in the
case of the pendulum, we assume that the period
— that is, the time required for OP to complete
one rotation — is one gecond, we obtain exactly
the same graph. It is not hard to see why the two
curves should be alike. First, the length of the
projection varies in exactly the same way during
each successive rotation of OP, so that the varia-
tion in the length of the projection is periodic.
Second, since the speed of rotation is constant,
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the projection is positive during half of each
period and negative during the other half. Fur-
thermore, the rate at which the length of OA
changes depends upon the rate at which P is
moving upward or downward. P is actually mov-
ing in a circle, 8o that it is covering space both
horizontally and vertically at the same time. P is
moving mostly vertically when OP is nearly
horizontal, and moving mostly horizontally when
OP is nearly vertical. Consequently, if OP is
moving with uniform speed its projection OA
changes most rapidly when OP is moving through
its two horizontal positions and least rapidly
when OP is moving through its two vertical
positions. If OP; in Fig. 3 corresponds to OP; in
Fig. 1, and OP; in Fig. 3 to OP; in Fig. 1, then
the way in which O4 in Fig. 3 changes with time
is of the same general nature as the way in which
the distance of the pendulum bob from the center
O changes with time. As we have said before, the
exact correspondence of the two movements can
be proved.

‘The simplest kind of alternating current will be
one which has the same form ag simple harmonie
motion. All that has been said, therefore, applies
equally well to an alternating current as to the
more esasily observable swing of the pendulum,
The value of the current at any instant will be
given by the length of the projection of the rotat-
ing line, if the length of the line is taken to
represent the maximum value reached by the
eurrent during the eycle. For example, if the
current has a maximum value or amplitude of
5 amperes we may draw the rotating line to a
geale of 1 ampere to the inch, thereby making it
5 inches long. If its projection at a certain instant
is 8 inches long, the value of the current at that
instant will be 3 amperes. If the projection is
above the O point on the Y'Y’ line or axis, the
current will be flowing in the “positive” direc-
tion; if below the O point it will be flowing in the
“negative” direction.
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In itself, the transition from the pendulum
bob to the rotating line does not seem to have
simplified our problem, since all we have done is
to assert that both the pendulum and the varying
projection of the rotating line are examples of
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simple harmonic motion. However, the mathe-
matical formula which gives the length of the
projection of the rotating line can be obtained
rather easily by making use of the prineiples of
trigonometry, or that branch of mathematics
which deals with the relationship between the
sides and angles of triangles.

Time and Angle

Probably those who have some acquaintance
with trigonometry will have encountered it in its
more familiar applications to the measurement of
distances and angles. These aspects of the subject
are not of primary interest to us here. The value.
of trigonometry to us lies/in the fact that it estab-
lishes a definite numerical relationship between
the length and position of the line OP (Fig. 3) and
the length of its projection OA. The position of
(P is specified by the angle which OP makes with
a second line which conventionally is assumed to
be a horizontal line starting at O and extending
to the right. This reference line is the portion of
the line XX’, in Fig. 4, which extends to the right
of O to the point 4.

It will be recognized that either OA or OB in
this figure corresponds to OP in Fig, 3, since all
three lines are radii of a circle. The angle ¢ in
Fig. 4 is generated by movement of the radius
from the position OA to the position OB. If the
radius is permitted to rotate through the whole
circle and return to the starting position it will
generate an angle equal to the total angle at the
center of the circle — four right angles or 360
degrees. As we have seen before, such a complete
rotation corresponds to one cyecle of simple har-
monic motion, If the rotation is permitted to
continue indefinifely, each additional complete
circle corresponds to an additional eycle. In the
process the angle continues to grow larger, an
idea which becomes understandable when we re-
member that the angle is considered to be gen-
erated by the rotating radius. Of course each time
the radius returns to its starting point it is start-
ing out over the same ground once again, so that
any two angles differing by any whole number of
¢ircles (or whole-number multiples of 360 degrees)
must ecorrespond. Thus an angle of 45° and one of
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1125° are the same in all respects except one. The
second contains 45° plus 3 X 360°, and thus
occurs three cyecles later in time than the first,
This is the only difference. The utility of this con-
cept of angle lies in the fact that it gives us a
method for measuring time that is peculiarly
applicable to periodic phenomena; instead of
seconds, minutes, or hours, we use units of
angle.

Now this is not at all a strange idea; in fact, it is
the most natural thing in the world. We use the
principle every day and it has been the basis of
time, measurement for centuries. Both the sun-
dial and the ordinary clock use angle as & means
of measuring time, although they are not calit-
brated in angular units.

In a clock, the “minute hand” is a rotating line
which makes one rotation each hour. When it has
moved from the zero position to the “3 o’clock”
position, it has generated an angle of 90 degrees;
at “half past’” the hour it has generated an angle
of 180 degrees; at “quarter to” the next hour it
has generated an angle of 270 degrees; and finally,
on the hour, it has generated a complete circle or
360 degrees. It then starts over again, just as our
rotating radius did. In order to identify the par-
ticular hour — that is, the cycle — we add an
“hour hand” to count the number of complete
revolutions made by the minute hand. In trigo-
nomefry we omit the hour hand and simply allow
the angle to increase indefinitely with time, just
as though the minute hand of the clock were al-
lowed to count minutes indefinitely. If the clock
indicated, for example, 200 minutes, it would
not be difficult to translate it into hours and
minutes. We should simply divide 200 by 60 to
find the number of complete hours in 200, getting
as a result 3 hours and 20 minutes. Neither is it
difficult to franslate an angle of more than 360
degrees into something more familiar. We simply
divide the angle by 360 (if the angle is measured
in degrees) to find the number of complete cyeles,
and the remainder is the equivalens angle. Thus
an angle of 2250° divided by 360° gives 6 com-
plete cycles plus a remainder of 110°, An angle
of 2250° is, therefore, equxvalent to one of 110°,
except for the fact that it oceurs 6 cycles later in
time.

Whereas “zero” in the clock is directly up-
wards (12 o’clock), in the trigonometric system
zero is directly to the right of center, correspond-
ing to 3 o’clock in the ordinary clock, Our direc-
tion of rotation is opposite to that of the hands of
the clock — “‘counterclockwise.”” We use only one
rotating arm instead of two, and the speed at
which it rotates can be changed to fit our par-
ticular conditions, But whatever the speed, the
position of the arm with respect to zero at any
instant — in other words, the angle — measures
off time in terms of a fraction of a period, just as
the minute hand of the clock measures off time
in terms of a fraction of an hour.
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Angular Measure

At this point it is necessary to digress for a
moment and examine some of the methods by
which an angle can be measured. We know, of
course, that an angle (or rather, a set of angles) is
formed by the intersection of two lines. This ob-
servation does not give us any special basis for
measurement, since there is no specific relation-
ship, except position, between the angle and the
lines forming it. However, the rotating radius of
Fig. 4 does give us something to work on.

There is a direct relationship between the
length of an are of a circle, the length of the
radius, and the angle between the two radii join-
ing the ends of the are to the center of the circle.
Specifically, the length of the arc is directly pro-
portional to the length of the radius and the size
of the angle. In mathematical language this
would be written

Tength of arc = Length of radius X Angle
where the unit of angle is chosen so that the state-
-ment is true; Le., so that the correct answer will
be obtained when specific values are substituted.

By simple transposition,

Length of are
Length of radius
1f the arc and the radius both have the same
length, the value of the angle obviously must be
1, since a number divided by itself is 1. Hence the
untt angle is one which intercepts an are having a
length equal to the length of the radius of the
circle. This unit is called a radian, and like most
units simply represents a ratio. The fotal angle of
w circle therefore must be equal to the circum-
ference divided by the radius. Thus there are 2=
radians in a circle, since the circumference is 2«
{r = 8.14159 . . . ) times the radius. As there
are also four right angles in a circle, there must
be 27 /4, or =/2 radians in each right angle.

The radian measure of angle is a “natural”
system, because it evaluates angles in terms of the
radius. The familiar “degree’” unit of angular
measurement is based on similar considerations,
except that in this case the circumference of the
eirele is arbitrarily divided into 360 arcs of equal
length, each are being the measure of one degree.
The relationship between degrees and radians is
easily established. In a circle there are 2x radians
or 360 degrees, so that one radian equals 360/2r,
or 57.3 degrees, approximately, while one degree
equals 2r/360, or 0.01745 radian.

Trigonometric Functions

To review briefly for a moment, we have thus
far described the simplest type of periodic action,
found an equivalent graphical motion which we
expect to be more amenable to analysis, and then
found it necessary to establish a relationship be-
tween time and angle, We are now about ready
for the next step, which is to show the relation-
ship between angle and the length of the projec-
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tion of the radius (Fig. 3). We shall cover a bit
more ground here than we actually need for the
present purpose, but it will all be useful later.?
In elementary geometry it is proved that the
sum of the angles in any triangle is equal to two
right angles, or 180 degrees. A right triangle is one
in which one angle is a right angle. Therefore in a
right triangle the remaining two angles must add
up to a right angle, or 90 degrees. Thus in Fig. 5,
where we have g right triangle with sides A4, B,
and C, the angles a and b added together equal
90 degrees. It can be shown that in a triangle of
this type there is a definite relationship between
the angle a (or b, since the value of b is determined
once a is given) and the relative lengths of the
sides of the triangle, That is, if a is fixed in value,
then the ratios of 4 to ¢, 4 to B, B to (, ete.

Fig. 5

have constant values no matter how large or small
the triangle itself may be. These ratios are the
natural trigonometric functions of the angle.

The basic functions of an angle are named the
sine, iangent and secant. Considering the angle a
in Fig. 5, these functions are as follows:

A

gine @ = =
¢

v

tangent g =

o
&

t =
secant a B

With respect to the angle a, side 4 is known as
the opposite side, B is the adjacent side and C' is
the hypothenuse (side opposite the right angle).
Thus the sine of the angle is equal to the opposite
side divided by the hypothenuse, the tangent is
equal to the opposite divided by the adjacent
side, and the secant is equal to the hypothenuse
divided by the adjacent side. Considering angle b,
side B becomes the opposite side and A the ad-
jacent side. Consequently,

. B
sine b = il
B
tangent b = q
secant b = g
A

2 To some extent the following is a duplication of part of
the material in W6UBT’s article in December ¢87. For
those who have no training in trigonometry it will do no
harm to go over the ground again, while its omission would
constitute an important gap in the development.,



Since the value of b is immediately determined
when a value is assigned to a (b = 90° — a),the
values of the functions of b are always constant
in any right triangle having one angle a. The
functions of b are consequently known as the co-
Sfunctions of a, or

cosine a =§ = gine (90° — «)

cotangent ¢ = !i

= tangent (90° — a)

cosecant @ = -g = gecant (90° — a)

&
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Fig. 6

In electrical and radio applications the sine,
cosine and tangent are most frequently used.
They are usually abbreviated sin, cos and fan,
respectively.

Quadrants and Signs

The definitions just given can be extended to
include angles larger than 90 degrees. Suppose
that a circle of radius r is drawn on rectangular
coordinates, as shown in Fig. 6. Then the angle a
is generated by rotation of the radius from the X
axis to the position shown in the figure. If a line
is drawn perpendicular to the X axis through the
end of the radius, the distance z along the X axis
corresponds to the adjacent side of a right tri-
angle and the perpendicular line corresponds to
the opposite side, while r is the hypothenuse. The
perpendicular line has the length y, the projec-
tion of the radiug on the y axis. Then

sing =¥
r
x
cos @ = —
r
ta,na-—-—-g
T

Values of z lying to the right of the origin, O,
are considered positive and those lying to the left
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of the origin are considered negative. As pre-
viously described, values of y above the origin
are positive and values below the origin are nega-
tive, The radius, r, is always considered positive.
With these definitions the equations just given
hold for any angle.

The X and Y axes divide the circle into four
parts, each forming a right angle at the center,
as shown. The four sections of the circle are
called quadranis, and are numbered counter-
clockwise starting with the one at the upper
right. In the first quadrant both 2 and y are
positive; in the second quadrant z is negative
and y is positive; in the third quadrant both z
and y are negative; and in the fourth quadrant
« i8 positive while y is negative. These relation-
ships determine the signs of the angles in the
various quadrants.

For example, in Fig. 6 angle b, which lies in
the third quadrant, is considerably larger than a
right angle. The distance « lies to the left of the
origin and is negative; y lies below the origin and_
also is negative. Then

sin b =—¥
r

cosb=:—$
r

tanb = —¥
—

Thus the sine is negative, the cosine is negative,
and the tangent is positive in this quadrant. By
applying similar reasoning it will be evident
that the signs of the functions in the four
quadrants are as follows:

sin  cos tan

1st quadrant................ I SR
2nd quadrant............... 4+ - =
3rd quadrané................ - -
4th quadrant................ —_ e

Range of Values

When the angle a in Fig. 6 is zero (r coinciding
with the X axis), z is equal to r and y is zero.
Hence the sine and tangent are both zero and
the cosine is 1. As the angle a increases, r moving
counterclockwise, y increases and 2z decreases.
The sine consequently grows larger, the tangent
increases, and the cosine become smaller. When a
is 90 degrees or x/2, x is zero and y is equal to r,
hence the sine is 1, the cosine is zero, and the
tangent is infinitely large (tan a = %/0). In going
from zero to 90 degrees, the tangent thus changes
from zero to infinity, the cosine from 1 to zero,
and the sine from zero to 1. .

As r moves through the second quadrant it
generates angles between 90 and 180 degrees
(w/2 to =). The value of the sine now decreases
from 1 to zero, since at 90 degrees y = r and at
180 degrees y = 0. The cosine changes from 0 at
90 degrees, where = is zero, to - 1 at 180 degrees,
where @ = r, but is negative. The tangent be-
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comes negative and decreases from infinity to
zero. If r continues to move through the remain-
ing two quadrants it will be found that similar
cycles recur in each quadrant. The numerical
values of the functions pass through the same
range in each quadrant, but the signs of the
functions change as described in the preceding
paragraph,

Obviously there will be some set: of numerical
values which will correspond to an angle in each
of the four quadrants, only the signs being differ-
ent. If the signs are disregarded, the relationship
between these angles can be summed up as
follows:

Ist quadrant: a =
2nd quadrant: ¢ = 180° — b
3rd quadrant: ¢ =
4th quadrant: a =

where a is the angle in the first quadrant which
corresponds to the given angle b. If b is larger
than 360 degrees, it is necessary first to sub-
tract from the value of the angle the largest
integral multiple of 360 degrees contained in the
angle. Then the formulas above may be applied.

Numerical values of the functions are given in
tables to be found in many mathematical text~
" books and handbooks.? Because of the relation-
ship between functions and cofunctions it is
only necessary to carry such tables to 45 degrees,
values for angles between 45 and 90 being given
by the cofunction. Angles larger than 90 degrees
ean first be reduced to equivalent angles in the
first quadrant, from which the proper numerical
value of the function can be obtained. The user
must supply the proper sign.

Use of Trigonometric Functions

It is necessary here to mention a few details
in connection with the writing of trigonometric
functions in equations. A trigonometric function
is of course always associated with an angle. If
the angle is represented by a, then the value of
the sine of ¢ is indicated by writing “sin «,” the
value of the cosine of ¢ is indicated by writing
“cos a,”” and so on. In such an expression the
function and the angle are inseparable; in the
expression sin a, for example, “sin” and “a”
must not be thought of as factors; it is simply
necessary to write both of them in order to identify
o single number. Therefore in an expression such
as the following:

gin a

a

the a in the numerator and that in the denomina-
tor cannot be cancelled out, because the a in the
numerator is not ¢ multiplied by “sin” but is a
part of “sin a.” The number represented by the
expression “sin a” (or any similar expression)
may be subjected to the usual methods of algebra.

8 A condensed table is given in December QST in the
article * How’s Your Math?” by Dawkins Espy.
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Before the numerical solution of an equation in-
volving such expressions can be found, it is neces-
sary to look up the indicated trigonometric func-
tions and substitute them for the expréssions.
If a in the above example is equal to x/2 (90 de-
grees), then sin ¢ = 1 and

gin a

PR

1
a T
9

a2
=~ == (),636
w

)

Remembering that an expression such as sin @
is one number, equations involving such expres-
sions can be written in the usual way. Thus, to
indicate that sin a is to be multiplied by N, we
write

Nsinag

‘This cannot be written sin aN, however, because
this would indicate that the angle whose sine is
to be taken is alN. If a factor is written after the
trigonometric expression, the latter must be en-
closed in parentheses; thus, (sin o) N means the
same thing as N sin a. When the angle itself is
represented by two or more factors, however, it
can be written in the form sin abc, where g, b,
and ¢ are to be multiplied together to find the
value of the angle whose sine is to be taken.

If the angle is the sum or difference of two or
more angles, it will be enclosed in parentheses.
Thus, sin (@ + b) means the sine of the angle
obtained by adding angle a to angle b. If a is 15
degrees dnd b is 30 degrees, then sin (15° -+ 30°)
equals sin 45°, However, an expression written as
follows:

sineg 4 b

means, “find the sine of the angle ¢ and add the
number so found to the number b.”

When a trigonometric function of an angle is
to be raised to a certain power, the operation is
usually indicated by writing the exponent after
the name of the function. Thus, to indicate that
the cosine of the angle a is to be squared, we may
write cos? ¢, meaning the same thing as (cos a)%
If the angle rather than the function is to be
raised to & power, the exponent is placed after
the angle. For example, cos a? means that the
angle is to be squared and the cosine of the square
looked up in the tables.

The exponent — 1 placed after the name of the
function indicates the <nverse function; that is,
that the angle whose function is given is o be
found. Thus sin~! » means “the angle whose
sine is the number b.”

With these details of the construction and
writing of trigonometric functions in mind, we
can tie the varying projection of Fig. 3 to the
angle made by the radius with the starting
position. The relationship is obvious: The length
of the projection is equal to the length of the
radius multiplied by the sine of the angle, since
the sine is the ratio of the projection to the

{Continued on page 76)

87



The Fifth Regional WERS

Planning the War Emergenecy Radio Service Organization
for Indiana, Kentucky, Ohio and West Virginia

BY PHILIP GIBEBS*

As COMMUNICATIONS MEN we should not
rely solely on one form of communication. The
necessity for transmitting intelligence rapidly and
effectively is of the utmost importance in winning
the war on the home front as well as on the war
front. With this in mind, members of local civilian
defense corps should work out detailed plans for
the use of WERS to the fullest possible extent in
supplementing existing telephone and messenger
service.

Considerable interest was evidenced by com-
munications men throughout the Fifth OCD
Region when the War Emergency Radio Service
was announced. It was felt we now had the frame-
work for a system of cornmunication to supple-
ment local telephone facilities, and which could
immediately be set into operation in the event of
partial or total destruction of the telephone sys-

*(ffice of Civilian Defense, 630 Huntington Bank Bldg.,
Columbus, Ohio. ,
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Fig. 1 — Map of WERS areas in Indiana.
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tem either through enemy aircraft bombing or
sabotage attack.

With this in mind the regional office of QCD
took three important initial organizational steps:
(1) establishment of official state maps for
WERS; (2) dissemination of information on
WERS to state, and through them to local, de-
fense councils; (3) organization of a radio com-
munications committee for each state in the re-
gional area. These initial suggestions were made
by the regional office, but it was up to the states
themselves to carry them out. While good re-
sponse was received from all four states — Ohio,
Indiana, Kentucky and West Virginia -~ the best
response was from Ohio. Let us therefore consider
what was done in Ohio as a typical example of
the procedure followed.

WERS Maps

A conference was held with the traffic officials
of the telephone company and their cosdperation
and aid obtained in subdividing each of the ten
Ohio District Warning areas into a number of
sub-district areas based on the existing toll center
boundaries, Each telephone toll center point
which is also either a district or sub-district warn-
ing center point was then designated as a WERS
headquarters city. WERS activity in that area
was centered at that headquarters city, which
would probably also be the licensee. Each one of
these WERS areas does not constitute a district
warning area in itself but is merely a sub-control
point for the d.w.a. Licenses may be applied for
either by the district warning center city for the
entire district warning area or by the WERS area
headquarters city, depending upon the circum-
stances. Since it is contemplated that WERS net-
works will be developed over the natural toll
areas, radio communication will supplement exist~
ing telephone toll networks throughout the state
and will be organized on that basis.

Clopies of a map showing the system as laid out
were submitted to the executive director of the
Ohio State Council of Defense and to the gover-
nor of the state, for their official approval and
signature. John A. Kiener, WSAVH, Emergency
Codrdinator for metropolitan Cleveland, was also
consulted for his unofficial approval of the loca-~
tions of the WERS headquarters cities,

It will be noted (Figs. 1, 2 and 3) that each
distriet warning area is divided into WERS areas,
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each of which has a central city which will be the
center of WERS activities in that area. One city
in the district is designated the distriet control
center (in addition to being the headquarters city
for that WERS area), while the activity centers
of WERS areas are designated as sub-control cen-
ters. Each such sub-control center thus organizes
WERS to work into the district plan if possible;
in any event, the ares to be served by any par-
ticular sub-control city is specifically defined by
the map.

Dissemination of Information

ARRL Section Communications Managers were
consulted sbout the information to be dissemi-
nated, and enough copies of the state maps were
supplied for distribution to key amateurs through-
out the respective states. The state defense coun-
cil then went into action to see that all local de-
fense councils were thoroughly informed of the
plan. Each defense council director was supplied
with a copy of the WERS map of his state, show-
ing him the proposed organization in the district
in which he was located. This was accompanied
by a letter urging the immediate establishment of
WERS in his community, including & memoran-
dum covering items which should be considered
in establishing this service, such as available
equipment and personnel, facilities for operator
training, locations of units, and financing of the
program, Also included was a list of the names
and addresses of the ARRL emergency cobrdina-
tors in the state, and a copy of the “Rules Gov-
erning Stations in the War Emergency Radio
Service”’ (FCC Rules and Regulations, Part 15).

The value of disseminating such information
from a well-informed central point cannot be too
strongly emphasized. Each local defense council
is thus duly informed of the existence of WERS
and of its value to them as a supplementary
means of communication in the event of wire
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failure or overloading. This procedure helps to
point out the existence of licensed radio amateurs
who are not only willing but eager to assist in
establishment of WERS locally.

ARRL field officials are recognized and referred
to as those best suited to assist in the administra-

tion of WERS. “The American Radio Relay
League . . . has established Emergeney . . .
{Continued on page 100)
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Rejuvenating Old Meters

Practical Hints for Servicing D.C. and A.C. Instrumenits

BY W. R. TRIPLETT,* WEOWW

If that meter with the stationary
pointerisn’t actually burned out, there’s
a chance that it can be put back into
operating condition with a little careful
work. Here’s how to go about it.

IT 1s hardly necessary to say that at pres-
ent, and probably for the duration, amateurs
will be unable to buy new meters — or get old
ones repaired — without top priorities. So there is
no alternative but to make use of what we have.

"This article has been prepared for the amateur
who needs meters, and who has some which may
be inoperative but can be fixed up to be service-
able. But let not false hopes arise; the majority of
damaged meters are beyond repair by the ama-
teur. Nevertheless, if there is nothing seriously
wrong it should not be difficult to put many of
them back in operating condition. Consideration
will be given only to small moving-coil d.c. and
moving-iron a.c. meters, since these are the most
common types.

Meter Terms

For those not familiar with the terminology,
some of the terms used will be explained.

Sticky meter — As the term implies, a sticky
meter is one in which the pointer stops at some
point along the scale when the applied current is
gradually increased or decreased. The cause of a
sticky meter usually is lint, dirt or metal chips
which interfere with coil movement in d.c. meters
or movement, of the vane in a.c. meters, If the
meter has been uncased and exposed to the
sverage debris around the shack, it will probably
be sticky.

# 833 Campus Drive, Bluffton, Ohio.

Pole Preces
£

Zero Adjuuster
Fig. 1~-1Iron or steel chips clinging to the magnet

will prevent free movement of the coil assembly and
cause the pointer to stick,
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Friction — A meter iz said to have iriction
when, after gradual application of current to
cause the pointer to advance slowly to a specified
point, tapping the meter gently causes the pointer
to show an increase in reading. For most com-
mercial meters the change in reading caused by
tapping should not exceed 4 per cent. However,
the amateur can allow considerable leeway de-
pending on the particular application. Friction is
caused by dirty points and jewels, dull pivots,
cracked jewels, or lint. If the meter has been
handled roughly it may have excessive friction.

Balance - Theoretically the pointer should
remain on zero (with no current, of course) no
maitter in what position the meter is held. If this
is not the ease, the meter is said to be off balance.
Practical limits permit one degree deviation from
zero. The movement is balanced by small adjusta-
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Fig. 2 -— Converting a paper clip into a tool for re-
moving chips.

ble weights, or else by a flexible “tail weight”
which is bent until balance is obtained. Another
method is to use small amounts of quick-drying
paint or shellac, though this is not recommended
because of changes in balance due to humidity
and temperature.

Quverthrow — This term applies to the distance
the pointer can move beyond full scale or below
zero. The amount of overthrow should be at least
3 per cent of the total scale and can be adjusted
by moving the pointer stops, which frequently are
porcelain beads mounted on wire.

Accuracy — Commercial tolerances permit va-
riations from the true reading of = 2 per cent.
This is understood to mean = 2 per cent of full-
scale deflection.

Repairing D.C. Meters

In repairing any meter it is advisable to pro-
ceed as follows: On a clean, well-lighted table
place & clean white piece of glazed paper. Using a
small paint brush, clean off any metal chips that
may be on the tools you use. Do not use a cloth
since the lint will float around and eventually get
in the meter,

Carefully uncase the meter, but do not unsolder
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The method of balancing will be
readily ascertained from an examina-
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shunts or springs. No attempt should be made to
remove the coil and movement from the magnet.

A quick check will indicate whether further
labor is worthwhile. If the springs or coil are
burned, the meter is beyond repair by the ama-
teur. If the case or glass is broken, it is a sure
bet that the pivots are dull, causing excessive
friction. However, considerable friction may be
tolerated in some applications, The amateur
should not try to replace or sharpen the pivots.

If the coil and springs appear satisfactory,
set up a battery or power supply and potentiom-
eter 5o the pointer can be slowly run up and
down the scale. Then check for stickiness and
friction.

Stickiness — Stickiness is usually caused by
chips (see (Fig. 1). These can be seen by looking
through the pole pieces against the white paper.
Bend a steel paper clip and file it as shown in Fig,.
2. Brush off the filings before using. Carefully in-
sert the straightened end between the pole piece
and the core, being careful not to touch the
springs or the coil. The chip will be attracted to
the steel clip and can usually be pulled out. A few
tries may be necessary until you get the knack of
it.

Stickiness is also caused by lint touching the
coil or pointer. Look for this with a magnifying
glass or eye loop. The least amount of lint can
cause erratic readings, so examine thoroughly
all possible places where lint may interfere with
a moving part. Lint can sometimes be removed
with tweezers, but frequently must be burned out
with a heater unit as is shown in Fig. 3. If the
heater is used, care must be exercised not to burn
the springs or coil wire.

If stickiness is caused simply by the pointer
touching the dial, straighten the pointer with
tweezers. If you chip the paint, a little india ink
will fix it up.

Friction — If there is excessive friction, look
for fuzz or lint and remove as explained above.
1f the friction is not caused by lint, probably the
pivots are dull or the jewel is cracked. Neither
of these can be fixed at home.

Sometimes the bearings are too tight. Try loos-
ening the jewel screw a half revolution or so.

Meters with excessive friction may be used
where accuracy is not too important.

Balance — Before rebalancing the meter, be
sure the pointer is perfectly straight and that
any retouching where paint was chlpped off is
completed.
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Heat the wire and hammer the end Flak bo get into small places

Fig. 3 — A beating device for burning lint in close quarters.

L tion of the meter. Perhaps a special tool
or tweezer will have to be made to move
screw-type weights, The design of such.
tools must be left to individual ingenu-
ity, depending upon the particular con-
struction.

The balancing procedure is indicated
in Fig. 4. After completing the process, repeat it
for checking and making final adjustments. As
little pressure as possible should be used in ad-
justing the weights because the pivots can easily
be damaged in this operation. Also be careful
not to touch the springs. After finishing with the
balancing, check for any fuzz or lint that may
have been left on the weights.

Follow a similar procedure if a flexible tail
weight or shellac is used for balancing.

Overthrow — If the meter has pointer stops,
these can be adjusted to get an overthrow of a
few divisions above full scale and behind zero.
Make certain the pointer hits the stop before the
moving element hits in order to prevent sticking
at end scale.

Cleaning — Dial marks can be removed with a
rubber eraser. Clean the case with the paint
brush; again take care not to use a cloth rag.

Put the meter back in its case, being careful
not to break the tip on the zero adjusting screw
which is mounted in the cover,

Calibration — If the springs have not been
damaged and if the internal shunt or resistance
wire has not been unsoidered, the meter should be
fairly accurate. However, age or proximity to
transformers and leads carrying heavy currents
may have weakened the magnet. If the shunt or
series resistance wire has been unsoldered, errors
may be caused by resoldering at a different point.

If no other meter is available to check the
accuracy of the repaired meter, a multimeter can
be used with fair results. Perhaps the local service
man will loan his.

Using the potentiometer set-up mentioned be-
fore, check the calibration using the multimeter
or other instrument as the standard. If the accura~
¢y is not satisfactory, remove the cover and make

(Continued on page 84)

S
né‘f:

Fig. 4 — The three steps in balancing a meter. (A) Set
pointer on zero by means of zero ad]ustment screw while
holding meter with plane of dial in horizontal position.
(B) Adjust tail weight until pointer is on zero while
holding meter with plane of dial in vertlca.l position.
(C) Adjust side weight until pointer is on zero while
holding meter with plane of dial in vertical position.
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“7ELCOME, you “VE" hams of Canada!
At long last we are going to include you in this
column. Should have happened long ago and we're
sorry it didn’t. We’ve much material from past
correspondence but will be glad to have you give
us up-to-date information. Will you drop us a
card or such with your call, name, rank, outfit
and P. 0. address?

Requests have been coming in for a listing of
hams in the Merchant Marine. Up to now we
have only had a few, but if you men will send us
word we’ll eventually include you.

With all this talk about foreign hospitality
how about some of you “W” hams who live near
army camps extending invitations to men in the
armed forces? We have a ham in New Jersey in-
viting men at Ft. Monmouth fo come pay a call.
1If any of you wish us to put word in this column,
just drop us a note.

Always more pictures — and now comments
and observations just to make it interesting. We
like to hear from you!

ARMY —SIGNAL [CORPS

ArrenTioN, F'f. Monmouth Hams! A. D.
Middleton, W20EN, ex-W9AOB-7GLH, IKilo-
cycle Hilltop, Middletown, N. J., invites you to

. Pvt. Edmund J. Billingsley, W5DFY of Little Rock,
Ark., was the No. 1 man scholastically in the first class
to graduate from the Sioux Falls Army Air Forces
Technical Training Command School on November
10th, Can you see the smile on his face as he receives
his diploma? Official U. 8. Army Air Forces Phato.
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visit him. Latchstring is QUT. Contact him at
Box 153, Middletown, N. J., to arrange for trans-
portation from Red Bank to Middletown, 334
miles north on Route 35.

1FYH, Walsh, address unknown.

1HOV, Boulay, address unknown.

11JL, Manitsas, Lt., Drew Field, Fla.

1KHX, Barrows, Pvt., Sioux Falls, 8. D.
1INMO, Sokoloski, address unknown.

2EOH, Harvey, Cpl., Ft. Monmouth, N. J.
2EVD, Avery, Pvt., Sioux Falls, S. D.

2GSG, Hudson, Lt., foreign duty.

2IFY, Spirek, Tech. 4th, foreign duty.

2JEY, Caltagirone, Pvt., Ft. Riley, Kansas.
2JTX, Melkonian, Pvt., Ft. Riley, Kansas.
2KNE, Marcus, Pvt., Ft. Riley, Kansas.

9LFI, Petrucei, Cpl., Ft. Monmouth, N. J.
21.XO0, Jacke, Cpl., Ft. Monmouth, N. J.
2MHP, Albrecht, Pvt., Camp Crowder, Mo.
2MOR, Kowvacs, Cpl., Ft. Monmouth, N. J.
2MRL, Kolen, Pvt,, Camp Lee, Va.

2QC, Charles, Lt. Col., Ft. Dix, N. J.

3FXM, Santomos, Sgt., address unknown.
3IKA, Friend, Pvt., Scott Field, Ill.

4FKA, O’'Neal, Lt., Drew Field, Fla.

4GKZ, Costopoulos, Cpl., Camp Crowder, Mo.
4HJT, Jacobs, Lt., Camp Carson, Colo.

4HVU, Blencoe, Major, Memphis, Tenn.
5CNO, Serur, Sgt., foreign duty.

5EWZ, Bowers, Lt., Ft. Monmouth, N. J.
5GKB, Forgy, Pvt., Camp Crowder, Mo.
5HDM, Davis, Sgt., Hensley ¥ield, Texas.
5ISA, Hibdon, Sgt., foreign duty.

5JL, Dunten, Lt., Ft. Monmouth, N. J.

6ANM, Elser, Major, foreign duty.

6BAM, Trotter, Tech. 5th, Camp Crowder, Mo.
6CLV, Broderson, Presidio of San Francisco,
BRUB, Mitchum, Tech. 3rd, foreign duty.
6RVR, Paige, Pvt., foreign duty.

6TPR, Alexander, Pvt., foreign duty.

8CPW, Oliver, Cpl., Camp Davis, N. C.

8CTP, Peck, Lt., Ft. Monmouth, N. J.

8DHP, Farber, Cpl., Ft. Monmouth, N. J.
8$L.GQ, Ludwig, Pfc., Camp Carrabelle, Fla.
8LPE, Kleiber, Pvt., Camp Breckinridge, Ky.
8RJR, Weiller, Pvt.,-Camp Carson, Colo.
STKW, Timmerman, Pfc., Camp Bowie, Texas.
SUBN, Hazelton, Capt., St. Augustine, Fla.
RUBEY, Crumrine, Tech. 8gt., Ft. Wayne, Mich.
$VID, Puhak, Pvt., address unknown.

9AID, Midgley, Pvt., Athens, Ga.

9BFOQ, Gabardy, Lt., Ft. Monmouth, N. J.
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9BLYV, Starkey, Cpl., Camp Crowder, Mo.

9CTA, Thursdale, foreign duty.

90YS, Jacksor, Chicago, Il

9GEQ, Bryan, 2nd Lt., Ft. Monmouth, N. J.

9HVJ, Kruvand, Sgt., Hunter Field, Ga.

91ZB, Barker, 2nd Lt., Sarasota, ¥la.

9KDH, Yunck, Lt., foreign duty.

9TKJ, Ankner, Tech. 5th, Camp Murphy, Fla.

9UKW, Forti, Pvt., Port Arthur, Texas.
Operator’s license only:

Hearle, Pvt., Camp Crowder, Mo.

Underberger, address unknown.

COAST GUARD

GrenNy Munro, WSGLS, now a CRM in
the Coast Guard, says the more you have to
offer the more you receive — and receive it you
will if you have what it takes! We gather that the
chances for radiomen are almost unlimited but
every man must be more than a specialist. By the
way, let’s hear from some more of you in the CG!

1AAR, Hobart, RT1c, Chelsea, Mass.

1AOP, Harris, RT2c, New Bedford, Mass.

1BB, Perry, RMle, Boston, Mass,

1CTO, Burns, Lt., Boston, Mass.

LEZP, Wood, RM1c, Salem, Mass.

1GVN, Lekberg, RM1e, address unknown.

1IMD, Fraser, Newport, R. L.

1ISR, Sokoloski, RT1e, Providence, R. L.

1JEL, Harrington, RT1e, Chelsea, Mass.

1KSA, Sapienza, address unknown.

1LVQ, Huntoon, CRM, Atlantic City, N. J.

1MKC, Nault, RT1e, Chelsea, Mass.

2DBYF, Enos, RT1e, Ellis Island, N, Y.

2NAXK, McCarthy, RM3¢, New York, N. Y.

51QI, Robinson, RM3e¢, Miami, Fla.

ox-K7EBR, Smith, RM2¢, address unknown.

7GKS, Killeen, RT2¢, Seattle, Wash.

8$GLS, Munro, CRM, New York, N. Y.

88Q8S, Schmidt, SeaZ¢, Buffalo, N. Y.

9EGE, Shaw, CRM, Portsmouth, Va.

OWAY, Caspers, RMle, Fire Island, N. Y.
QOperator’s license only:

Arsenault, RM1le, Southampton, N. Y.

Field, RT1¢, New York, N. Y.

Forsberg, RT2¢, New Bedford, Mass.

NAVY~—GENERAL

AN wcipenT: E. J. Drozdick, WiNBM,
gupposedly joined the Navy January, 1942, in
Boston as an RM2e. In November, eleven months
later, he was again sworn in. It seems the com-
missioned officer who administered the oath the
first of the year was not legally qualified for this
function, Now ‘“Eddie” has been in the service
fess than a year and is aiready signed up for his
“8econd Cruise”’!

1BEW, Chuvala, RT3¢, address unknown.
1GIC, Callan, sddress unknown.
1LWD, Lamplugh, RE, Washington, D. C.
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Here’s back-
ground! Major
W. M., Duck-
witz, W8CJT,
an amateur for
17 odd years in
Michigan, he vol-
unteered in the
Signal Corps in
August, 1940.
Assigned to Fort
Knox until May
of 1942, when he
was ordered to
Egypt as ob-
server on com-
munications in
the desert, be is
now back at
Knox as chief of
the communica-~
tion officers
division,

@

1MBS, Brigham, A/C, address unknown.
1ZV, Packard, L., address unknown.
2HRH, Siegler, Lt., Washington, D. C.
2ICN, Lee, Lt. (ig), San Diego, Calif.

2I0F, Lathrop, 1t. (jg), address unknown.
2KC, Solotar, Lt., New Orleans, La.

2NBYV, Makahon, ACRM, Kansas City, Mo.
3BEN, Green, Lt., New York, N, Y.

3FS0, Ritchey, Lt., Washington, D. C.
3HRB, Stott, Jacksonville, Fla.

4DOT, Smith, Ens., San Diego, Calif.
4GJIJW, Woods, Lt. (jg), Robertson, Mo.
41FH, Lanier, RM2¢, Key West, ¥la.
5AAC, Milam, New Orleans, La.

5EMA, Reynolds, Alameda, Calif. 4
ex-5JAX, Nelson, Ens., Tueson, Ariz.

6BSC, Gulick, Ens., San Francisco, Calif.
6EID, O’Brien, Lt. (jg), address unknown.
6JAQ, Berlier, RM2c, San Diego, Calif.
6KVP, Anderson, EM3¢, address unknown.
6LJA, del Castillo, EM2¢, San Diego, Calif.
6MFZ, Harris, RT, address unknown.

60LI, Stevens, Ens., Hatboro, Pa.

6RYO, Quigley, MM2¢, San Diego, Calif.
TAAU, McAllister, RT2¢, Bremerton, Wash.
8GYB, Bossler, RMle, address unknown.
8LCN, Leiner, RT2¢, Norfolk, Va.

80OLB, Andrews, Lit., Washington, D. C.
80RM, Henderson, Chicago, 111 :

8PKS, Harry, Lt., Cambridge, Mass.
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8QQE, Kreilick, Ens., Cambridge, Mass.
8VTL, Holland, address unknown.

8WPM, Niedermier, Sealc, Great Lakes, 11l
OCTK, Beach, RM2¢, Great Lakes, Ill.
9GMQ, Smith, It., Chicago, Il

9HLR, Deal, Lt. (jg), Corpus Christi, Texas.
9HYX, Oberg, address unknown.

9JYW, Wessell, address unknown.

9LPU, Andrew, Sea2¢, Miami, Fla.

9PUB, Gilea, RM2¢, Chicago, 1L

9QCQC, Fritz, Ens., Hanover, N. H.

9QLR, Lewis, RM3¢c, Robertson, Mo.
9TRD, Stimpson, Lt., Chicago, IIL

9YEJ, Knochel, Lt. (jg), Miami, Fla.

ARMY —AIR FORCES

QOverseas somewhere in the Pacific they have a
maxim, “On to JJU.” That typifies the spirit of
all you ops who contacted those Js on the field
of battle, if not in the field of radio. .

1GVT, MeNassor, Pvt., Scott Field, Il
1I1,U, Parker, Capt., Washington, D. C.
1JXE, Rice, Lt., Maxton, N. C.

2BGYV, Hellmuth, Lt., foreign duty.
ex-2EIS, Haines, Major, Washington, D. C.
2FEJ, Nestor, A/C, Scott Field, IIL.

2FKF, Meeker, Lt., Bradley Field, Conn.
2HF, Brown, Capt Bolling Field, D. C.
ZHUB DeGrafl, Dale Mabry Fleld Fla.
2JBO, Sa.muels, Pvt Madison, Wls

2KIV, Rasmussen, Pvt., Scott Field, IIL.
2MSY, Andrews, Major, Washington, D. C.
2MUX, Greenebaum, A/C, San Antonio, Texas.
2MVL, Threlkeld, Capt., Washington, D. C.
2NEO, Morris, Pvt., Truax Field, Wis.
2NGR, Walsh, Scott Field, 111

3CUC, Heller, Pvt., Harlingen, Texas.
3ESP, Dunphy, A/C, Scott Field, N,
3FVJ, Whitlock, A/C, Scott Field, T1l.
3GFG, Wenke, Sgt., Scott ¥Field, Il

3GJZ, Fowler, L., foreign duty.

3ILN, Magowan, Pvt., Chicago, Il

3WA, Johnson, Lit., Wa.&hmgton D. C.
4EFG Andrew, Capt Morrison Field, Fla.
4FGJ, Helms, Lt Knobnoster, Mo.

4KV, Spratlin, Lt., foreign duty.

ex-tMM, Retzbach, Capt., Washington, D. C.
ex-5AH, Peck, Lt., Washington, D. C.
5AM)J, Fisher, Pvt., San Antonio, Texas.
5AQO, Swearington, Capt., Washington, D. C.
5BGP, Guzick, Perrin Field, Texas.

KEWB, Blake, Moody Field, Ga.

5GIN, Fisher, Pvt,, Dalbart, Texas.

5GQIL, Beeler, Lt., Washington, D. C,
5HZC, Faust, A/C, Scott Field, 11

S5IAB, Logue, Lt., Scott Field, Iil.

5TP, Hunt, Major, Great Falls, Mont.
6ETR, Gee, Pvt., La Junta, Colo.

6PBY, Stanton, A/C, Scott Field, 1L
6PFK, Eichenberg, La Junta, Colo.

6PMU, Bridges, Pvt., Merced, Calif,
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ex-6RM, McRae, Lt. Col., Washington, D. C.
682U, Sosnov, L., Los Angeles, Calif.
6TFW, Gasperoni, A/C, East St. Louis, IIL
6UOW, Cramer, Tech. Sgt., Muroe, Calif.
7YHZL, Halphide, Pvt., Kelly Field, Texas.
7KD, Gleason, Major, foreign duty.

8AVY, Francis, address unknown.

8LJF, Fearman, Pvt., Boca Raton Field, Fla.
SNGY, Foley, Pvt., Fresno, Calif.

8PND, Deigert, Major, Washington, D. C.
8PVN, Broughton, Staff Sgt., Lubbock, Texas.
SSKE, Miklas, Pvt., Eglin Field, Fla.

8SWC, Nielsen, Pvt., Salt Lake City, Utah.
8UYT, Donahue, Cpl., MacDill Field, Fla.
QACJ, Pyrz, Cpl,, foreign duty.

9ALYV, Kaplan, A/C, Scott Field, 11

9DBB, Lounsbery, Lt., Washington, D. C.
ex-‘)E(‘B Quigley, C‘a.pt Washington, D. C.
9HMD, Makela Pvt., Loffevwﬂe Kangas,
9HQC, Fish, A/C Scott Field, Il

9INY, Roszha.rt Pvt., Pueblo, Colo.

9PUE, Sehmidt, Capt., Scott Field, Il
9QJH, Walker, Pvt Ft. Bragg, N. C.

9QZB, Xelley, Cpl, foreign duty.

9TCP, Dale, Lt., foreign duty.

VTP, Leary, A/C, Scott Field, 1L

9WYH, Besch, Pvt., Ft. Benning, Ga.

QYIF, Pyrz, Pvt., Homestead, Fla.

NAVY —-SPECIAL DUTY

A rEcENT graduate of a radic matériel
school, Floyd R. Clarke, WORUJ, has a word for
men coming into the group. Code isn't necessary
to get in or out — but procedure is, if a first-class
rating is expected. Code is very necessary after-
wards when it comes to fleet duty. So keep that
speed up!

1BBX, Miller, RE, Algiers, La.

1LPC, Boutwell, RT2¢, Anacostia, D. C.
2AX]1, Wohlafka, RT2c, Corpus Christi, Texas.
ex-2BAQ, Eclestein, RT2¢, Anacostia, D. C.
2G'WI, Kocsis, ARM2¢, Anacostia, D, C.
2HAE, Fort, ARM2¢, Jacksonville, Fla.
20ZL, Bayer, RT1e, Chicago, IIL

3BVB, Leslie, RT2c, Chicago, IlL.

3HBW, Thompson, RT3e, Grove City, Pa.
3HIM, Woodward, ARM1le¢, Anacostia, D. C.
3HWE, Boyer, ACRM, Anacostia, D. C.
3IRW, Willson, ACRM, Anacostia, D. C.
318Q, MacPeck, Seale, Grove City, Pa.
3IXD, Schnaithman, RT3e¢, Grove City, Pa.
3JBH, Stoudenmire, RT2¢, Norfolk, Va.
4BJL, Clapper, RT2¢, Treasure Island, Calif.
5FCI, Fay, RT2¢, College Station, Texas,
5J1K, Proctor, RT1e, Chicago, Il

SKKR, Milam, Treasure Island, Calif,
6FMY, Bank, Treasure Island, Calif.

6HXY, Smith, RT3¢, Treasure Island, Calif.
6TAK, Gilleran, RT2¢, Treasure Island, Calif,
6TLI, Lee, RT2¢, San Deigo, Calif.

7FRY, Dailey, RT2¢, Bremerton, Wash.
8FRR, Orzech, RM2¢, Grove City, Pa.
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8JHK, Baumgardner, RT2¢, Treasure Island,
Calif,

8KEC, Doney, ARM2¢, Anacostia, D. C.

80ORD, Hall, ARMIle, Anacostia, D. C.

8TBU, MecCarthy, RM8e, Noroton Heights,
Conn,

8TSR, Mclntyre, RT2¢, Grove City, Pa.

8TW, Barnhart, RT3¢, Chicago, 1L

8UDW, Orzech, RM2¢, Chicago, fll.

8VBZ, Perry, RM2¢, Corpus Christi, Texas.

8VNA, Searl, ARMIe, Anacostia, D. C.

9ATG, Corderman, Seale, Chicago, IiL

9CUS, Dykes, EM3c, Anacostia, D. C.

9GKW, Schorn, ARM2¢, Anacostia, D. C.

9JRN, Shearer, RT2¢, Treasure Island, Calif.

9UAS, Foster, RT2¢, Chicago, 11l

OWJIM, Pechulis, RT2¢, Chicago, Il

9WXD, Whitcomb, RT2¢, Treasure Island, Calif.
Operator’s license only:

Chase, RT2¢, Grove City, Pa.

Lawson, Sea2c, Corpus Christi, Texas.

MARINE CORPS
1LWU, Perry, New River, N. C,
1MGT, Griswold, Staff Sgt., New River, N. C.
INFTF, Latimer, Pfec., Quonset Point, R. I.
2NAQ, Quinian, New River, N. C,
20LA, Bragdon, New River, N. C.
3IXJ, Collins, Staff Sgt., Quantico, Va.
4F1J, Fincher, Staff Sgt., New River, N. C.
4GTB, McCoy, address unknown,
4GV, Jenkms, New River, N. C.
4HHI, Heuer, address unknown.
4HWI, Jordan, New River, N. C.
4IHI, Battle, New River, N. C.
5CT, Barclay, Lt., Cambridge, Mass.
SHQG, Garrett, Pvt., foreign duty.
6FHQ, Harris, Staff Sgt., San Diego, Culif.
6TYT, Van Kol, HAle, Camp Pendleton, Calif,
KC6USC, Buchanan, foreign duty.
7GRQ, Padden, Staff Sgt., Corpus Christi, Texas,
SNDR, Mason, Pvt., address unknown.
SRBG, Kennedy, New River, N. C.
8RNG, Bowman, Staff Sgt., address unknown.
8ROD, McJury, New River, N. C,
SRTK, White; Sgt., foreign duty.
8TDI, Hull, New River, N, C.
ex-9DPK, Storm, New River, N. C,
9FWP, Brendiar, New River, N. C.
9JYA, Milnor, Staff Sgt., Corpus Christi, Texas.
90FI, Duncan, New River, N. C.
9PUM, Mitchell, New River, N. C.
9YOC, Luebbe, New River, N: C,
Operator’s license only:
Gumb, New River, N. C.
Kahl, New River, N. C,
Solomon, New River, N, C.
Vadney, Staff Sgt., New River, N, C

NAVY—FOREIGN OR SEA DUTY

CrnNsorsHIP regulations do not allow us to
eonnect men with ships or with places, so suffice
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Henry Wastradowski, W7JAS, active on 10 meters
until December Tth, has taken on new responsibilities.
Last September he started working as husband for Mrs.
W7JAS and now he is working as RT2¢ for the Navy at
the Treasure Island Radio School, 8an Francisco. Con-
gratulations all the way "round!

if to say the following have been assigned foreign
or sea duty of some kind:

2A08, Biele, Lt. Comdr.; 2IXF, Coker, CRM;
‘7JED Kane, RM2¢; 4ADP Hoselton, Lt.; 5FAJ,
Calhoun, RM2c; GOMG, Estes, CRM; 608U,
Reimer, RT2¢; 6PLX, Bramkamp, Dr.; 6PTN,
Elkerton; 6UOT, Hickingbottom, RM3c; 7CT,
Crouter, Lt.; 7SWL, Clayton, RM3c; SAYH,
Gastgeb, CRM; SNCI Rosenberg, 9()("‘W
Ackermann, RM2c; 9UQA, Shaw, RMle; and
927U, Rosmg, RM.

HAM HOSPITALITY

Tre New South Wales Division of the
Wireless Institute of Australia extends an invita-
tion to amateurs of the United Nations in service
to attend its general meetings held at YMCA
Buiidings, Pitt Street, Sidney, on the third
Thursday of each month. 'Phone Chairman
Priddle, VK2RA, at BW6006, or Secretary Ryan,
VK2TI at FX3305.

The bxpenmental Radio Society of Egypt
welcomes hams on active service. Write Frank
Pettit, Catholic Club, Mustapha Barracks, Sidi
(zaber Egypt; or ’phone Alexandria 27315
(SUISG) or Ramleh 498 (SUIRD).

R T B KT e LR ARALIN F A h N A A LY. s 3 aamw



Who Killed the Signal?

A Radio Mystery Serial

BY CLINTON B. DE SOTO,* WICBD

Chapter 1—"The Thin Man”

lf you're a newcomer to the game, it may
seem that radio theory already has enough mystery
withoul adding more. True, the technical journals
- epen QST, sometimes — do make it a mysteri-
ous subject with their textbook language and com-
plex notations.

But radio tsn't really any more mysterious or
complex than many a detective story — at least
not after you've read the last page and know *“*who-
dunit.” The difference lies in the method of presen-
tatton. There may be some uiility, ihen, in the idea
of presenting radio fundamenials in the manner of
detective fiction.

That’s what this is — a series of radio lessons inthe
guise of a detective-mystery yarn. Instead of human
characiers we'll use another kind — nd we'll try fo
make the characterizations true and the background
and incident realistic. Our purpose is to divert and
entertain you, and perhaps amuse you a little. And
if, by accident, you happen to learn something
Jrom this series — if it helps to clarify your un~
derstanding of basic radio theory — well, that’s
all right, too.

* * *

The radio receiver stood silent and dark in
the dimly-lighted corner. In other days it had
heen a thing of vibrant life, its ornate window
brilliantly illuminated with a rich, golden glow.
From its recesses spoke miscellaneous voices —
crisp, mellow, inveigling, brusque, suthorita-
tive, shy. Sometimes the flute-like notes of code
gkittered brightly from its tightly-curtained
front, and now and then sparkling music poured
forth melodiously.

But that was before. Now the receiver stood
in forlorn neglect. Dust gathered on its metal

uPSTAIRS LIVED
THE LARGER QECUPANTS~
&M ODD ASSOQTMENT OF

Q0D NANES

cover, and & spider spun suspension cables for
his web between its louvres and the wall. The
receiver did not much care; indeed, it had no
way of knowing, For the heart had gone out of
it. The Signal was dead.
That was the mystery the Great Sleuth faced
* Bxecutive Kditor, QST
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when he was called in on the case — whn killed
the Signal?

Even from the start it was apparent that this
was one of the toughest cases of his carcer. The
Great Sleuth was an amateur, but that implied
uo reflection on his ability. Any loyal detective~
story reader knows that the amateur sleuths —
from Sherlock Holmes down to Nick Charles —-
are better than the professionals (and if, like
Nick, they are professionals turned amateur or
vice versa, that only makes them better still).

Like any good detective, the first thing the
Sleuth did was survey the scene of the crime.
Blowing the dust off the receiver’s metal cover,

OuTPUT TRONSFORMER
LIVED [N AHOTHER SMALL
NEAR®Y Wil HiS
INSEPARASLE PAL., LOUD
SPEAKER

he lifted the lid and peered inside. It was of two-
gtory construction. Upstairs, on top of the
metal floor called the chassis, lived the larger
occupants — an odd assortment of characters
with equally odd names. These characters
belonged neither to the animal nor vegetable
kingdoms; but to a special classification of fauna
called “parts.”

Most of these parts scemed t0 be members
either of the Condenser or Transformer families.
There was Tuning Gang — he was the head of
the Condenser family, of course — and an up-
right cousin called Filter. Then there were Power,
Intermediate Frequency (invariably called I.F.
by his buddies in the shop), and Audio Qutput —
all Transformers. Tuning Gang had a business
associate named Tuning Dial who lived there
with him. Qutput Transformer lived in another
small house nearby with his inseparable pal Loud
Speaker. ‘

A strange thing about the chassis set-up was
that most of its occupants had very little to do
with each other directly. Instead, they had a
flock of servants called Tubes who carried things
back and forth between them. These Tubes
seemed to be everywhere — half a dozen or
more of them. Mostly they were dressed in neat
black outfits, but a couple of the biggest —
Power Tube and Rectifier Tube — wore gleam-
ing glass enserables.
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Downstairs there was a motley collection of
smaller characters. These the Sleuth was at first
inclined to dismiss, but he reflected that it is
usually the most unsuspicious character in a
mystery story who turns out to be the guilty
party, and so he looked them over, td0.

TUBES, WHO CaaRIED
THINGS BACK AHD FORTH
BETWEEN THEM.

There were too many of these little fellows for
the Sleuth to remember all their names, but he
noted that quite a few were lesser members of
the Condenser family — R.F. By-Pass, Mixer
Coupling, Oscillator Trimmer and so on. Most
numerous of all were the Resistor family; there
were dozens of these tough little fellows. Over
near the back there was a mysterious, solitary
character called Filter Choke. Finally there
were a number of minor parts — Sockets,
Switches, Terminals, and in a corner a lean,
Gary-Cooperish fellow called Power Cord and
his assistant, Power Plug.

One thing the Sleuth noticed was that a cer-
tain social order seemed to exist among these
parts. Most members of both the Resistor and
Jondenser families used the title *Fixed”
before their names, for example. The most
distinguished, however, were called ““ Variable”
--- gpproximately equivalent to ‘‘Honorable”
as opposed to plain ““ Mister,” he supposed.

The Sleuth looked each part over earefully,
but he saw none that seemed an obvious
suspect. Finally he called together his trusted
assistants — OQhm Meter, Volt Meter, and their
attractive sister Milly Am Meter — and took
them over into the corner. There they held a
conference in whispered tones.

“It’s one of those blanked color-coded Re-
sistors, I'll bet,”” Ohm Meter muttered before
anyone else could speak. Sleuth listened tol-
erantly. Ohm was a mighty valuable man, but
quick to jump to conclusions. It was a toss-up
as to whether he or Volt Meter was the most
valuable; but Sleuth knew he could count on
either when he needed to verify a connection.
Milly was the one who gave him the most con-
cern — she was & sensitive creature, but she
had little resistance and Sleuth wag always
afraid that she would get mixed up with a load
beyond her range and burn out.

“Now let’s go at this thing in a logical way,”
Sleuth restrained them. Milly was already begin-
ning to tremble. “There are a lot of suspects
here, and the only way we can track down the
guilty one is to investigate them one by one.

“Pirst of all, though, we've got to decide if
this really was murder. Could it have been an
accident ~ something like a loose connection,
you know?”’
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“Well, there’s the wiring —"’ Ohm said
doubtfully. “But U'm a pretty good judge of
continuity and if there was anything wrong I'd
know it. I can spot a bad joint before I ever
open the door!”’

The Sleuth was pensive. ‘‘You're usually
right, at that,” he said. *‘OK =- for the present,
at least. Now for the next point -~ how do we
know that it was an inside job? Could an out-
sider have had anything to do with it?”

There was a moment’s silence, and then all
three started talking at once. The Sleuth held
up his hand. “All right — all right! T'll say
it for you. There are three entrances to the
chassis, which means three places where an
outsider might have got to the Signal.”

He counted on his fingers. “One, there’s the
outlet Power Cord uses to take in the family
power supply. Two, there’s the cable path
between the chassis and the housing where
Output Transformer and Loud Speaker live.
Three, there’s the little service terminal where
Antenns makes its deliverjes.”

“Which do we tackle first, boss?” Volt
Meter asked alertly, his pointer quivering with

.eagerness.

‘“Might as well take them in order,” Sleuth
replied. “Let’s have a talk with Power Cord
first.”

Leaving the rest of the parts to wonder what
was happening, they went over to the rear of
the chassis.

Power Cord was a thin, elongated character
with a chocolate-brown complexion. He was
more than willing to talk.

“Sure, I knew the Signal was dead,” he told
them eagerly. “I knew it the minute every-
thing went quiet and all the noise stopped.” He
lowered his voice. “It all sounds like noise to
me,"” he added confidentially.

“Can you tell us anything more?” Sleuth
asked.

“Well, T remember that about that same
time the current stopped coming the way it
always did. I don’t know for sure whether it
was just then or a little later, but it was about
the same time.”

HE CALLGD TOORETHER
HIS TRUSTED ASSISTANT S~
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“How did you know?”’
“Why, I have to carry the current to the
set,” Power Cord answered in some surprise.
“Naturally I'd know when I didn't get any.”
“That’s your job, is it?"’ Sleuth asked. “To
deliver current to the rest of the set?”
“That’s right. And it’s an important job, too.
Why, they have to have that current in just the
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right cycles and everything. If they don’t get
it — welll” His voice dropped to a whisper.
““Do you know what I think? I think the Signal
died from electron starvation, just because
there wasn’t any current!”’

THAT'S Your

JOB \$ (T TO

CARRY

\ T THes 1
OFTHE B3

k' Sleuth looked at him ecarefully. “Maybe
you’d better explain all about your job here and
the current and so on.”’

“Well,” Power Cord began, “it’s all very
gimple. This whole set here needs current - no
cwrrent, no play. Current is our food. It’s all
filled with little electrons — vitamins, maybe
you’d call ’em. You want me to tell about the
electrons, too?”’

The Sleuth nodded. Power Cord sighed, and
said, I guess I'll have to start from the begin-
ning then.

“Even if you don’t know about electrons,
you must have heard of molecules. They're the
the smallest units to which anything — wood,
metal,water — canbe broken down. Everything
ismadeup of molecules —- I am, and you are, too.
‘These molecules are made up of various com-
binations of atoms, which are the basic chemi-
cal elements. Every substance known is made
up of various combinations of these atoms.
There are more than 90 varieties of them.

“That part’s simple enough, but here’s where
it gets tougher. When you try to go inside the
atom in order to learn what it is made of, you
leave the field of solid physical matter and must
think in terms of force. For atoms are made up
of electrons, and electrons, as you might guess
from their name, are nothing more or less than
electrical charges — litile bits or particles of
energy or force. Each atom contains s number
of these electrons, together with a nucleus; the
electrons are believed to rotate about the
nucleus much like the planets about the sun.

‘“The nucleus, in turn, is made up largely of
protons and neutrons. The protons are the op-
posite of electrons; they have & positive charge,
while the electrons have a negative charge.
There is also a large difference in the mass of the
two —- the proton being about 1860 times
heavier than the electron. The neutron has the
same mass as the proton but has no charge.”

“That’s all well enough, but what has it to
do with who killed the Signal?’’ Ohm Meter
interrupted impatiently.

“Plenty — wait and see,” Power Cord re-
plied. “The Signal was no different from the
rest of us — it was made up of electrons, too.
And it needed more electrons all the time to
live. You see, the Signal was an electric
current.”
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“All right — what ds an eleciric current,
then? You’ve been talking about it enough.”

“I'llexplain it this way. You know that when
two permanent magnets are placed together
with the north and south poles facing they
exert, & mutual attraction. In the same way, a
positively-charged nucleus attracts negatively-
charged electrons. In many substances the
attraction is so great that the electrons are
rigidly held and can be knocked off only with
great difficulty. In other substances, however,
the electrons are not so strongly attracted, and
it is fairly easy to knock them off. If an electron
is dislodged from an atom in one of these sub-
stances, this atom in turn attracts a new elec-
tron from a npeighbor, and the neighbor from
its neighbor down the line, and so a regular
chain of motion is set up. This motion of the
electrons is called electric current,”

“Hmmph.” Volt Meter seemed out of his
element, but Milly’s response could be read on
her face.

‘“Now,” Power Cord continued, “you’ll have
noticed that only in some substances did I
say that this movement of electrons occurred
with relatively little resistance. Such substances
are known as conductors, because they find it
easy to conduct electrie current. These materi-
als include most of the metals, especially silver,
copper, aluminum and steel. I'm made of
copper inside and I’'m a conductor,” he asserted
proudly.

“In other substances the electrons are so
firmly fixed in their atoms that they can be
moved only with great difficulty, and little or
no electriec current can flow. Such materials are
known as dielectrics or insulators. They are
useful, too, because they ean be used to in-
sulate electric currents by being placed between
the conductors of those currents. Bakelite,
ceramics, wood, rubber, air — these are good
insulators. My skin is rubber, you see, and these
other parts around here wear some of the other
insulators such as bakelite and ceramics.”

The Sleuth’s face was impassive. ** That's all
very interesting, but I don’t see that it gets us
anywhere,”” he replied. But Milly begged, “Tell
us more about the electric current.”

we U RETURNED, DRAGEWS
A PRISONER BEHIND HIM.

1T WAS DOWER CORD'S SQUAT
LITTLE HELPER, FOWERPLUG

eﬁl‘

““Oh, yes. Well, as I was saying, there are two
kinds of current. There’s direct current, or d.c.,
which means that the electrons move steadily
in one direction. Not in a constant stream, you
understand, but jumping from one atom to the
next and knocking other electrons loose when
they land. .

(Continued on page 74)



An Avocation Becomes a Yocation

The Amateur Makes a Vital Coniribution in the Manufaeture
of Military Radio Equipment

BY HERBERT W. HAMILTON,* WOMRQ

E: wouwp be difficult to find another
peace-time hobby that could be converted to all-
out war production in a way to compare with
amateur radio. The very fact that our American
backlog of trained radio personnel was found
ready and able during past emergencies has set
the stage for our present eritical situation. Once
again the amateur has been given the oppor-
tunity to serve a cause, not only in the Signal
Corps and the other services but, equally im-
portant, as part of the group whose job it is to
supply our fighting forces with the finest radio
communications equipment that ean be pro-
duced.

Thousands of amateurs are now in the armed
services, carrying out their missions with tradi-
tional fortitude. Their long experience in peace-
time emergencies has given them pre-training in
the art of handling traffic and in the maintenance
of equipment so that there will be no interrup-
tion in the transmission or reception of vital
T0essages.

Recent articles in QST have given us a picture
of the part that these amateurs are playing on
the fighting front. What about those on the home
industrial front?

The combination of manufacturers and home-
builders has been of tremendous importance in

*6110 8. Campbell Ave., Chicago, 111,

Transmitters by mass
production. On the assem-
bly line at the left indi-
vidual units are carefully
tested for continuity of
wiring and correct cabling
by skilled girl operators.
After testing, all necessary
adjustments are completed
before the chassis units
are mounted in the trans-
mitter cabinets. At the -
right is a row of complete
transmitters, fully assem-
bled, tested and ready for
shipment to our armed
forces. Note the final in-
gpection tags attached to
the front panel.

the job of turning out military equipment to
“get the message through.” If it were not for the
fact that American radio manufacturers had been
producing transmitters and receivers for amateur
radio operators throughout the world, the job of
setting up plants and the training of personnel
for the vast requirements of war would have been
most difficult. Radic men are not made overnight.
Like the family doctor, & certain amount of basic
training is essential. Furthermore, a radio man
does not become skilled in mechanical and elee-
trical operations simply by reading a textbook.
He must acquire a technique whereby he can use
his common sense and ability to diagnose minor
troubles by the simple process of “sight” or
“smell.”

Amateur radio having been in existence for
many years, there are among its thousands of
participants a large number of “deferred essen-
tials” and IIT-A men who can devote their time
to the construction, design and other duties as-
sociated with the production of military radio
equipment. Hundreds of them are engaged as
engineers, purchasing agents, servicemen, phas-
ers, testers, shop foremen and in executive
capacities.

It was fortunate for the nation that these men
understood the requirements for continuous duty
on the field of battle and were able to undertake
the construction of new military sets and build




From raw material to finished parts.

Abore — These sturdy metal chassis will support
parts of highest quality and will be wired by expert
American craftsmen — many of them amateur radio
operators. All holes must be free from burrs or rough
edges that could cause damage to the wiring system.

Right — Insulated wires of various colors are
wound ahout headless nails. They designate the
exact position where a connection will be made.
Later they are carefully laced together with heavy
wazxed cord. Each “breadboard” is marked with an
identifying number.

Below — This YL is putting the finishing touches
on a transmitter cable, Inspectors examine each
completed unit and check to determine whether or
not the cable will meet government specifications.
The spools of wire on the rack in the foreground
show why copper is so_ badly needed!

them to government specifications. The amateur
hasg been an important, factor in making our war
production of radio matéricl what it is to-day.

Radio Production Converted to War Needs

The production of radio equipment for public
consumption was ordered to ccase last April.
Little time was lost in converting manufacturing
plants to all-out production of equipment for our
growing military machine. It is a matter of record
that many of these factories are now flying the
Army-Navy “E” flags high above their plants.

Overnight these plants increased their produe-
tion capacity many times. New tools and ma-
chinery replaced older machines not suited to the
arduous task of day and night operations. New
methods were adopted which save valuable hours

in turning out an elaborate transmitter or re-
ceiver. Better parts and tubes made it possible
to standardize so there is no needless waste and
8o that replacement of a damaged part will be
made eagier —- particularly on the fighting fronts,
where speed is egsential in the maintenance of
sommunications equipment. There c¢an be no
fuilures when lives are at stake.

That is why Uncle Sam has placed so much
confidence in American radio manufacturers.
They are doing an outstanding job.

Perhaps the best way to see how this job is
heing done is to go on & tour around one of these
plants and take a look at the actual processes of
manufscture. A logical choice for such an in-
spection trip is the Hallicrafters plant in Chicago
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— logical not only because before the war it was
one of the world’s largest manufacturers of ama~
teur communications equipment, but because it
is now producing such & large volume of military
equipment based on these amateur designs.

In fact, right there lies one of the major con~
tributions flowing from amateur radio to the war
effort. The Hallicrafters make much special
equipment based on new developments for mili-
tary needs, of course, but the greatest part of
their production is in transmitters and receivers
the basic design of which was originally created
to meet amateur needs. It is significant that this
“amateur’’ gear — some of it designed as long as
four or five years ago — is now given top rating
by the armed services for military needs.

The fact that this amateur-type equipment has
been selected by the military, often in competi-

tion with the best of the specialized commereial
designs, is a striking commentary on the dis-
crimination and technical achievements of the
American amateur fraternity. It will be a strong
chapter in our record when the war is over and
the details can be told.

Mass Production of Military Radio
Equipment

The accorapanying photographs are illustrative
of the many tasks performed in the 24-hour a day
production of military radio equipment in the
Hallierafters plant.

The various mechanical and electrical opera-
tions in building a transmitter or receiver are
most interesting to the observer. Large metal
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From component parts to complete transmitters.

Above — Heavy transmitter chassis are held at a
convenient angle for wiring on special wood frames.
Each operator is responsible for completing a desig-
nated series of connections in a prescribed order.
This steps up production and prevents mistakes due
to complicated circuits.

Left — Transmitters being assembled on one of
the many assembly lines. Heavy tables support the
tremendous weight of the units. Girls as well as men
play an important réle in production. Many of them
will be among tomorrow’s hams.

Below — Transmitters are placed on dollies to
facilitate being moved along the assembly lines. The
YL in the foreground is inserting transmitting tubes
in a completed unit. After continuity tests are made
it will be sent along to the inspectors and testers.



A familiar model is this receiver, here seen undergoing
a series of tests in the Hallicrafters laboratory. Military
sets of similar design successfully withstand terrific
punishment when used on our battlefronts.

chassis are carefully drilled to close tolerance.
Any burrs left on the chassis must be removed
during this operation in order that wires will not
be cut. Every chassis must be protected against
rust or corrosion; this becomes most necessary
when units are sent to damp climates or for opera-~
tion on naval vessels. Many improved formulae
have been developed for plating and otherwise
protecting the metal surfaces. FElectrical con-
ductivity has been improved, eliminating many of
the older set noises.

Small parts such as terminal strips are riveted
in place. Nameplates are attached and stamped
with the model number and other information
required, The larger parts, such as transformers,
condensers and inductances, are then bolted or
otherwise fastened in place, and the assembly is
ready for wiring.

Radio equipment made for eontinuous service
must be wired by skilled hands. The adoption of
color-coded cabling is an important contribution
to simplicity in wiring or servicing complicated
circuits with their maze of connections. Large
boards, slightly bigger than the chassis, are used
breadboard style for the preparation of these
moulti-wire cables. Nails with heads removed are
driven into the boards at the spot where a turn
is to be made or where a socket or other part is to
be connected. Various colors indicate the particu-
lar classification of ecircuit, such as filament,
plate, cathodes, ete. Most grid circuits are
omitted from the cable — for obvious reasons.

Jable boards are marked for identification.

It is amazing to waich the women who do this
work prepare an elaborate cable in a few mo-
ments’ time. They become highly skilled and
rarely make a mistake. Inspectors examine each
cable after it has been completed, before it goes
to the wirers.

There is a right and wrong way to wire a radio
receiver. Each operator must follow a prescribed
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procedure in order to avoid confusion with the
balance of the assembly line. Special racks are
constructed to hold the working chassis at a
convenient angle for good visibility during the
wiring procedure. Hach operator has a desig-
nated series of wires to connect. The number of

* operations on the assembly linc is dependent

upon the complexity of the set. Techniques are
developed to do the job in the shortest possible
time and with the most consistent wiring finesse.

Amateurs on the 4Assembly Line

Many of the experts employed in the construc-
tion of this equipment hold amateur licenses and
have had plenty of experience in the construc-
tion of their own gear. When they return to the
air it is certain that their equipment will not
break down due to faulty wiring or mechanical
failures. We predict that many of them will
contribute in no small measure to the new radio
art that is to follow the war. The radio bug has
also bitten many of those engaged in the produe-
tion of equipment who have never had any part
in amateur radio. Their training will aid them
greatly to get on the air when amateur operation
is resumed,

‘Women are playing an increasingly important
part in supplying the military with radio units.
Delicate operations are executed in quick time
by their nimble fingers. With the adoption of
ultra-compact sets, we expect many of these
YLs to design and develop highly efficient gear
for their own stations after the war.

The activity of amateur personnel is not
limited to the construction of receivers. We find
many of them on the transmitter assembly lines.
One of the photographs shows a group of em-
ployees busy assembling high-powered units for
service where several frequencies must be avail-
able at a moment’s notice. Modern enginecring
has resulted in tremendous improvements in this
type of transmitter. After hostilities, the ama-
teur will be given the opportunity to take full
advantage of these late developments.

New methods for switching tank coils, new and
improved means for neutralizing, smaller and
better components, stabilized crystal oseillators,
economical tube operation and many other
features are most intriguing. These must remain
a seeret until final vietory is won. The men and
women who are in contact with these iate devel-
opments will be among the first to enjoy the new
equipment at their stations.

Many hams have in the past been a bit careless
in constructing their own rigs. The American
manufacturer has been responsible in many ways
for changing the cntire teehnique in assembly,
layout and wiring of units. Bad habits have been
corrected, Building a large fransmitter, for ex-
ample, is done by following & carcfully-planned
system. Heavy tables equipped with steel rails
permit these bulky units to be moved along the

08T for



assembly lineg in orderly fashion. Each operation
is conducted with precision by men and women
especially trained to do their job in as short a
time as possible. Experience has shown that the
radio amateur is particularly well-suited to al-
most any operation that may be assigned to him.

In making these large transmitters each as-
sembly line is charged with the responsibility for
furning out individual sections. A portion of one
of these lines is shown in one of the photos. These
units, after receiving final tests and inspections,
will later be placed into their steel cabinets.

Final tests are conducted with extreme care.
Actual on-the-air conditions must be simulated
in order to observe the conduct of the transmitter
under full operating conditions. Tubes must be
carefully checked and tested with overloads to
insure that they will not fail while in service,
Amateurs sclected for these responsible jobs have
the ability to detect any fault in operation by a
glance at the various indicating instruments.
Here is where experienced operators must be
employed. Students having completed a short-
cut radio course cannot possibly have gained
enough background to be able to assume re-
sponsibility for so important a job.

The United States was fortunate in possessing
the great majority of the world’s radio amateurs
and skilled radio technicians. These men and
women were accustomed to the tedious tasks met
in the design and construction of complicated
sets. They had learned that patience was a virtue,
and that the pace set by the American bam was

Fach transmitter receives its *baptism of fire” before
heing packed for shipping. Preeision equipment is used
for these important tests and actual testing must be
executed by skilled radiomen. Many are licensed ama.
teurs.
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Shielded test booths are an important part of a mod-
ern radio plant. Qutside QRN cannot be tolerated while
critical adjustments are being made. Grounded copper
sereen completely encloses each test room,

the envy of the entire amateur world, If it were
not for these ’phone and c.w. hounds, we would
not have the radio equipment we now possess.

New Techniques

Up to a few years ago most amateurs as-
sembled and wired their own receivers. Some of
them were very efficient and reliable; others were
not. The American manufacturers of communica-
tions equipment undertook to design highly-
efficient sets that could be offered to the amateur
at little more than the cost of a homemade unit.
Bugs were eliminated and many improvements
added that could not be handled in the average
shack. The result was a trend to purchase ready-
made sets in preference to others. We hams will
never be satisfied with a mediocre receiver in our
shacks. We would rather lay out a few extra
bucks now and then in order to acquire the latest
sets that are more selective, equipped with better
erystal filters and possess all of the other refine-
ments needed to combat the heavy QRM that
existed on our crowded bands prior to the QRT
order.

That trend toward manufactured equipment
has paid huge dividends in our war effort. Thou-
sands of sets were available from jobbers and
operators for military use that would not have
been on hand were it not for this trend. Not so
long ago an urgent plea was sent out by the Signal
Corps and other services asking owners of stand-
ard manufactured sets to offer these to the gov-
ernment at a fair purchase price, to be used iz our
training centers. Only those sets having diagrams
and instruction books were included. It would
have been sheer folly to accept units that were
not duplicates of others or lacked pertinent in-
formation that could be used to jpsure coutinuous
duty. Thousands of hams responded by giving
up their cherished sets.

(Continued on page 78)
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A Gas-])rlven (enerator for Emergency
Power Supply

BY WILL LANDES,* WSSID

l THINK it was sometime last fall when
one of the boys dug up a copy of @87 for No-
vember, 1937. No, the magazine did not fall
open to page 26, but somehow that article on
“Rewinding an Auto (enerator for Portable-
Emergency 110-Volt A.C. Supply,” by H. J.
Burchfield, W6JVT, caught the eye of Bugene
Copp. He is a brother of Warren Copp, W8ZQ —-
who, by the way, is the father of little Carolyn
Lee of cinema fame. Gene carried the magazine
around with him and showed it to several of his
friends around his home town of West Alexan-
dria, Ohio,

About this same time Company C of the Miami
Valley Emergency Net put on an emergency test
in the school yard at West Alexandria, using
portable-emergency power. In the group were
Orville Wood, W8VYE, us captain; Harry El-
dridge, W8AZH; Charles Whitehead, WSFVW;
Earl Heaton, W8SEK; Don Cook, W8STJ; and
Will Landes, WSSID.

All the members of the local defense council
turned out, as well as the chief of police, the
superintendent of the Water Works, the editor of
the local paper, and the light-plant engineer. The
boys reported into the net with RO reports all
over the valley, with their little 10-watt rig using
# 375-ft. Marconi tied to the local water tower,

This performance, successful as it was, demon-
strated the need for additional emergency power-
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Fig.. 1 — Field-coil connections for the 110-volt re-
wound a.c. generator. Coil leads are brought to termi-
nals en a panel mounted on top of the generator housing
and connected in series, parallel or series-parallel.
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supply units of reasonable output. Gene Copp tied
this fact and the @ST article together in his mind
- gnd things began to happen.

Leonard Nilson of the light and power com-
pany; Richard Shaffer, then superintendent of
the water works, and the writer got together.
After months of cutting and fitting we finally
finished up a complete generator, which was
turned over to W8ZQ. W8ZQ, you remember, is
the brother of Gene — the man with the maga-
zine, Really, Gene had more to do with this gen-
erator than any of us. He is now a technical
gergeant in the Signal Corps, by the way, and
8ays he will have a ham ticket when this is over.

'The second generator, which is the one shown
on the cover of this issue of QS87, has been com-
pleted, and a third machine is being built.

These generators are built around salvaged
12-volt Dodge generators, rebuilt according to

-W6JTV’s dope, beli-driven by Briggs & Stratton

gasoline engines nominally rated at 13 hp. but
capable of 214 hp., maximum in this service.
Under actual load this generator has delivered
over 1400 watts.

Another 6-volt d.c. auto generator is used as
the exciter for the field coils of the a.c. unit and
is driven by the same engine, Dual V-belt drive,
with ordinary belts and pulleys of the kind used
for driving light machine tools, is used between
the Dodge generator and the engine. A single-belt
drive serves for the d.c. exciting generator. The
three units are mounted on & two-wheel dolly
truck for convenient transportation.

‘The estimated cost-—given by W6JTV as
$7.50 — is, we find, slightly “under-exaggerated,”
but the finished product is well worth the labor
and expense incurred.

TIt, will be noted that all terminals from the field
coils are brought out to a panel on top of the gen-
erator, In this way, by external connection the
coils may be used in series, series-parallel or paral-
lel. The series-parallel connection seems to give
the best results. The coils each have 1 ohm re-
sistance and the armature also measures 1 ohm.

To Mr. Copp goes the credit for the ingenious
arrangement of the coil hook-up. Mr, Shaffer
furnished the machine shop and most of the tools.
Mr. Nilson provided the technical instruction and
WSSID did the testing and soldering. Together
we furnished the labor and materials to turn out
these generators — of which we are just g little
bit proud.
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HAPPENING:

OF THE MONTH

QRT METERS

Believe it or not, so swell has been the re-
sponse to our plea for meters on behalf of the
Signal Corps that a sufficient number for
the present program has been received and
no more can be accepted at present. So
please QRT; do not send any more meters to
ARRL unless the appeal is renewed:

1t will be the end of February before the present
program is finally cleaned up. By that time every-
one who sent meters should have received pay-
ment or got his rejected meters back.

We are asked to say that the Signal Corps is
mighty grateful for your assistance; you have
helped them over a very tough spot. They join
ARRL Hgq. in eongratulating you fellows on the
showing you made when the call came. It was the
old ARRL spirit!

ELRECTION RESULTS

No cmranGEs in directors, and only one
change in alternate directors, is the story of the
1942 autumn election in the four League divisions
where balloting occurred. By divisions, here is
the report:

The Central returned its incumbent director,
Goodwin L. Dosland, W9TSN, by a comfortable
plurality:

Lt Dosland. . ..o iveereririernrrnensronnssnacscs

Lee R. Kemberling, WSESN pes
Harold M. Baker, WOMDJ. ... ...ccovvnnnnnennens

“Dos” is now a Navy lieutenant, the Command-
ing Officer of the Naval Training School (Radio)
at Miami University, Oxford, Ohio.

The Hudson Division was the only one having
elections for both director and alternate. Robert
A. Kirkman, W2DSY, the incumbent, was
reélected over Dr. Lawrence J. Dunn, W2CLA,
by 495 votes to 347,

W2LV, having removed from the division,
was not & candidate for reélection as alternate
director. This election was between George Ruiffs,
Jr., W2CJY, and Leslie J. ¥itz Gibbon, W2BWC,
the former winning out 440 votes to 398. Mr.,
Rulffs, the new alternate, is an administrative
officer in the Board of Transportation of New
York City. Active in club affairs, he is president
of the Sunrise Radio Club and was one of the
founders of the Federation of Long Island Radio
Clubs.

In the New England Division, the only con-
test was for alternate director and here the in-
cumbent, Clayton C. Gordon, W1HRC, was suc~
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cessful over his only rival, William J. Barrett,
WIJAH, by 335 to 258.

The Roanoke had its first election for director
in many years, but its present representative,
Major Hugh L. Caveness, W4DW, was again
returned to office by the impressive score of 214
to 91 over Col. Edmund C. Lynch, W3HWJ.

When the above results are added to those of
the “declared elections” previously reported, it
is seen that ARRL members have made no
changes in their division directors and so far
have changed only two alternate directors, with
delayed elections yet to be held for two more
alternates,.

REGISTRATION OF TRANSMITTERS

'THE facts that you sent in your applica-
tion for registration of your transmitters some
time ago and you have not yet heard from the
FCC should not disturb you. The task of assign-
ing numbers and making out stickers is a tre-
mendous one and, because of the shortage of
clerical help in Washington, this work has been
postponed for, more important duties. Sooner or
later you will receive your cerfificates to stick
on your transmitters,

PROOKF-OF-USE WAIVED

KFCC REGULATIONS normally require a
proof of the use of either commercial or amateur
ticenses as a condition to their renewal without
reéxamination. Because wartime conditions, par-
ticularly military service, make it difficult for
operators to make such a showing, the Commis-
sion has suspended this requirement, a year at a
time, the last such order expiring at the beginning
of this year. The arrangement still being desir-
able, FCC in December again took this action,
this time by means of its Order No. 77-B, which
again waives this requirement until further order,
but not beyond January 1, 1944,

Amateur or commercial applicants, when
applying for renewal, may therefore continuc
to ignore the question on the form which inquires
for evidence thai the old license has actually been
usged in communication,

RE K60JI .

IN oUR correspondence section some
months ago we published a letter, from a K6
amateur, in the course of which K60JI was
accused of unbecoming conduct in that he al-
legedly broadeast a distorted version of the Pearl
Harbor attack while it was in progress, to the det-
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ARE YOU LICENSED?

‘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
vour classification.

riment of amateur radio. X60JI roundly denied
the charge, said that his only reference to the
happenings there consisted in getting off a sim-
ple “OK” message to his father in the States.
While QST assumes no responsibility for state-
ments made by correspondents, an amateur’s
reputation with his fellows is a precious thing and
it was at first our resolution to make a thorough-
going investigation and get at the details of the
facts in the matter, This has proved impossible
during the war, In the intervening months, how-
ever, we have been in considerable correspondence
over the affair, While we have not been able to
gain access to the official records we desired, we
must now say, in fairness to K60JI, that so far
we have not turned up any evidence to support
the accusation. In consequence we offer him our
apologies for its publication.

AJR.R.L. WAR BUREAUS
Tae Apparatus and Personnel Bureaus of
Headquarters remain plenty busy. The search
continues for factory-built transmitters and com-
munieations-type receivers, and your apparatus
can put on a uniform right away if you'll register
- it for sale with our Apparatus Bureau.

Any oceupation in radio rates pretty high as
“essential” employment these days. Are you
thinking of shifting, or are you interested in a
better job, and would you like to have your radio
talents, whether operating or technical, utilized
in the war effort? Register your availability with
the Personnel Bureau and you’ll receive some in-
teresting offers. See October QST page 38.

We seek data on licensed amateurs serving
with the armed forces, both for our record of what
the amateur is doing in the war and for mention
in the current Services department in QST
No restricted information wanted — just name,
rank, branch, arm of service and old home-town

call, Drop us a line about you and your gang. .

iF YOU CHANGE YOUR
ADDRESS —

Please give us as much advance direct
notice as is possible — also be sure to put
both your new and your old address on
the letter or card (not the envelape).

D6

What Is It?

BY FRANK E. JUDD*

‘WaarT is the thing that's in a tube
That people call the mu?

It is a silly-sounding word —

What does the blamed thing do?

Well, listen, child, and you shall hear
How simple such things are,

And you may then astonish

The people near and far,

A grid can make a current flow,
Or stop it, if you please;

It only needs a voltage

‘T'o accelerate or cease.

This current flow is to the plate,
And from the tube's cathode.
’Tis so in multielement

Or simplified diode,

Now, positive potential,
‘When placed upon a plate,
Can also make a current flow
But at a lesser rate.

Compared with what the grid can do
Its pull is pretty lame.

The grid can make a bigger flow
With current just the same,

Divide the comph that grid can show
By what the plate can do:

‘You will derive that magic thing
That people call the mu.

And when you've found out all that stuff,
Without or with assistance,

The next thing that they’ll ask you

Is, “What is plate resistance?”

Well, that is just as easy,

Believe it true or not.

When there’s a current to the plate
There’s voltage on the spot.

And when you’ve done that little thing
At school or in your patio,

You'll find that volt and current change
Are at a certain ratio,

And when you have determined
That ratio or rate,

Know then that you have found the
Restsiance of the plate.

Now, there is still another thing

I mention with reluctance.

It is a sixty-dollar word ~-

They call it transconductance.
(Continued on page 67)

#1168 W, Sixth 8t., Eugene, Ore.
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CONDUCTED BY E. P. TILTON,* WI1HDQ

¢

A\ x szmos continuous succession of work-
ing days up to fifteen hours long precludes the pos-
sibility of finding time for preparation of any
formal copy this month, so we’ll just run through
the list of new addresses and a few bits of in-
formation that have come to us in recent weeks.

W6PCB/8 (1551 Pennock Rd., Pittsburgh,
Pa.) passes along the new address of Sgt. Frank
Platner, WSFGV, who was in India when last
heard from. You can get V-Mail to Frank as
follows: 35280950, A.P.O. 884, ¢/o Postmaster,
New York City.

¥Fred Bornman, W8QDU, turns up in San
Diego, where he is now Lt. E-V (8) at the Naval
Radio Station at Challas Heights. He hag talked
with a number of the hams thereabouts, including
Frank Grey, WOLLM/6, and W60ZH. The boys
are considering cooking up some sort of general
reunion. Fred may be addressed at Park Manor,
Fifth Ave. at Spruce, San Diego, Calif,

Another Naval lieutenant is R. E. ‘“Steam”
Harrison, W1JTB, late of Ware and Wayland,
Mass,, and Wickiord, R. 1., now stationed in
Chicago. From & home practically in the water
of Narragansett Bay, Steam had to go to Chicago
to be a sailor] The Harrisons are living at 321
Plymouth Court, Chicago, I,

Clarke Paige, W1CGY, who used to be on Five
from Athol, Mass., and Cape Cod, was frequently
torn between two hobbies, skiing and amateur
radio. Having lost the latter for the duration he
is going in for the former in a large way. Clarke
enlisted in the Mountain Infantry (Ski Troops)
in November and is now in training somewhere
in Colorado. The address we have is a temporary
one 80 details will have fo wait another month,

At least one of our Horsetrader gang is in
North Africa. W1KJT, formerly of Middletown,
Conn., relates, in a letter forwarded by WI1LLL,
that the successful landing “sure was lots of fun
-— you should have been here!’’ Johnnie hasn’t
received any mail since the trip to North Africa
from England, where he had been stationed for
some time, and he's curious to know what the
folks back home think of what the boys have done
over there. He’d also like to be brought up to date
on the doings of his u.h.f. pals in and out of the
service. His address: Corporal John Bibisi, A.P.O.
No. 1, New York City.

We have several reports of DX on the f.m, and
police frequencies, after a lapse of several months
since the end of the summer DX season. This is
in line with our 56-Me. experience. Old hands at

* 329 Central St., Springfield, Mass.
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wh.i. DX need not be reminded of those times
when the old band loosened up and dropped a few
surprise sessions into our laps just in time for
Christmas.

W3AXU, Trenton, N. J., got 2 fine signal from
W45V, Evansville, Ind., on December 4th, af
around 9:45 p.m, This station and W51C, Chicago,
were heard on December 18th, from 11:30 to
after midnight. John has a new fim. beam
mounted on & Mims Rotator, the latter having
been obtained through a bit of horsetrading.

WIHDF, Elmwood, Conn., heard W47NV,
Nashville, on the 18th. Between 10 and 11 p.m.
the signal was of practically local characteristics,
with fading so slight as to have no effect on
program quality.

From Gatun, Canal Zone, J. 8. Farmer reports
reception of KQDH, WQMB, and KQM on
Qctober 13th, and WAZO on October 28th. The
frequency, 34 Me., and the time of day, about
4 p.u., indicate that this reception was probably
the result of exceptionally good Fy conditions
rather than sporadic-E.

New England motorists have reason to remem-
ber December 21, 1942, when the cancellation of
all A, B, and C coupons gave us our first real
gasless Sunday. Brownie, W1LLL, who lives in
the midst of Hartford’s heavy-traffic area, fer-
vently hopes that we can have another sometime
when there’s DX to be worked on Five. This was
his first Sunday with no ignition noise — and just
in time for the mid-winter openings, too!

We don’t hear much from the gang about
WERS work; no details, at least, but there are some
WERS calls in circulation here and there and
Washington is dealing out new ones right along,
but slowly. A Christmas card from W3BYF is
also signed WJOR-9, so we take it that there's
something doing down Allentown, Pa., way. As
for us, we're still waiting,

What Is It?

(Continued from page 56)

It is the ratio of the change
In current to the plate
Divided by the voltage change
Back at the grid, they state.

Now do not be alarmed by this;
Just place yourself above it.
And if they ask you this in Quiz
Why, just think nothing of it!

a7



A General-Purpose Play-Back Amplifier

Applying Negative Feed-Back and Audio Compensation with a
Minimum of Paris

BY CLINTON B.

AMATEURS who turn to allied fields, such
ag recording, for experimental activity during the
present enforced hiatus find themselves con-
fronted by the same parts shortages that hamper
the building of radio equipment. Basically, of
course, similar components are used in all elec~
tronic equipment - condensers, resistors, trans-
formers and so on. The fact that the parts required
for radio construction or repair are hard to come
by these days means also that there are few parts
available for building such devices as recording
and play-back amplifiers,

To some extent, of course, the amateur who
turns to recording can adapt existing equipment
to his needs. A low-power modulator, if it has
adequate sensitivity and output and a decent
frequency characteristic, will do a satisfactory
job as-a cutting-head amplifier. If necessary it
may even be made to do double duty and serve
a8 a play-back amplifier, as well.

For a really satisfactory recording system,
however, separate amplifiers should be used for
the two jobs. In the first place, the requirements
are quite different. The play-back amplifier re-
quires neither as much sensitivity nor as great
power output as the one which drives a recording
head from a microphone or comparable low-level
source. The frequency characteristics required
in the two units are more often the converse than
they are similar; and that means fussy switching
or knob-turning when changing between the two
uses. Then, too, a successful recording technique
more or less requires a separate play-back ampli-

* FExecutive Editor, QST
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fier, if something better than “home recording”
results are to be achieved.

The amplifier pictured herewith was designed
to meet the requirements for a practical play-
back amplifier which could be constructed with-
out running afoul of priorities or becoming en-~
gulfed in the quicksand of shortages. It has
sufficient sensitivity to operate from a low-output
high-quality crystal pick-up {or, with suitable
modification of the input circuit and a step-up
transformer, from a magnetic pick-up). It has
adequate power output to give satisfactorily-
realistic reproduction for home use. The use of
negative feed-back reduces the overall distortion
to a satisfactory level for high-fidelity reproduc-
tion, and separate frequency-response controls
for the bass and treble regions provide compen~
sation for various recording characteristics or to
reduce the high-frequency “hiss” when commer-
cial pressings are played.

Circuit Details

As may be seen by the circuit diagram and
photographs, four tubes are used. The amplifier
is assembled as a unit on a metal chassis, the idea
being that this small unit could be conveniently
installed wherever desired in a cabinet or at any
convenient spot in a complete recording instal-
lation. No built-in power supply was included;
these days it is often more convenient to make
use of an existing unit. Similarly the outputb
transformer was omitted from the chassis, since
this part is usually found mounted on whatever
loudspeaker can be dug up for the purpose.

¢

A general-utility play-back amplifier
for reproducing instantaneous recordings
and commercial pressings from a crystal
pick-up, with a corner of the associated
power supply. Output is 5 to 6 watts
undistorted. Negative feed-back and
audio compensation are incorporated.

L4
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The output stage uses a pair of 6F6s, triode-
connected, in push-pull. These tubes were selected
in preference to such other obvious choices as
2A3s or 6L6s because they are currently more
easily obtainable. Push-pull coupling from the
single-ended 6SJ7 input stage is accomplished by
& 6N7 twin-triode phase inverter, because resis-
tors and condensers are more readily available
from the junk-box or sparsely-stocked dealers’
shelves than are interstage transformers for
coupling “l plate to 2 grids.” The same con-
siderations dictated the use of the simple fre-
quency-response compensating circuits shown, in
preference to more elaborate svstems employmg
inductances or other special comporents.

Apart from the compensating and negative
feed-back circuits (which will be discussed sep-
arately in detail), the design of the amplifier is
quite conventional. Somewhat more than the
required gain is provided, the total gain at full
output being & theoretical 50 db. The reduction
in gain caused by degeneration and the losses in
the frequency-compensating cireuits bring the
actual overall gain down to about 30 db., how-
ever, and about 14 volt of signal is requlred for
full output h.ven bhls amount of amplification is
more than is required for high-level erystal pick-
ups, but it affords a comfortable margin for
low-output high-quality units,

The 6N7 phase-inverter circuit is the self-
balancing type originally popularized in England
under the name ‘Floating Paraphase,” and which
has since seen increasing use in this country.
Because half of the load for each triode (Rys) is
common to both and the grid of the second triode
is supplied with its out-of-phase input signal
from this junction point, the circuit is auto-
matically self-adjusting to maintain the same
output signal level from both plates. It is prob-
ably the most nearly fool-proof phase-inverter
eireuit available, being self-balancing at all input
levels and under a wide range of eircuit conditions.

Fig, 1~ Circuit dia-
gram of the play-back

plifier.
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Fig, 2 — Audio-response curves. See text for details.

Audio Compensation

The degree of audio compensation provided
is based on the assumption that what is wanted
is faithful, pleasing reproduction of the original
recording. This assumption is, of course, pred-
icated on the prior one that the record — whether
it be an instantaneous cutting or a commercial
pressing — will have been properly made to
conform .with one or another of the standard
frequency characteristics.

In other words, no attempt is made to com-
pensate for possible faults in cutting the record.
All that is done is provide bass compensation
where required for modified constant-velocity
pressings and high-frequency cut-off to reduce
the apparent “‘seratch’” noise.

The frequency-response curves of Fig. 2 illus-
trate the results. Curve 1 shows the normal fat
response (bass switch closed to left, shorting
('), suitable for use with any constant-amplitude
recording and & reasonably flat pick-up. At the
low-frequency end the response curve extends
substantially flat down to 30 cycles or so. At the
high-frequency end the response drops 2 db. be-
tween 5000 and 10,000 cycles and is down about
5 db. at 15,000. In other words, in the “normal”
condition the amplifier meets the strictest stand-
ards for high-fidelity reproduction.

vvvvvvv

Cg— 25-,ufd L : ‘.S-volt elee-
trolytic.
Cg =0, '*': utd v  200-volt

Cg— 4—pfd. 450-volt elec-
trolytic.

Cg— 50-ppfd. midget mica.
Cay Croy Cu1 — 0.1 ufd., 400-volt paper.
Cg, Co — 0.002.-pfd., midget mica,

1, Riz— 0.5 megohm 14 watt.
Rz, Rs, Re, Rio — 50,000 ohms, 14 watt.
Ra — l-megohm variable,
R¢— 500 ohms, ¥ watt.
Rs — 25,000 ohms, 14 watt.
Re— 1 megohm, 4 watt.
Rz, Ri%, Ris — 0.1 megohm, 14 watt.
Ri1 — 0.5 megohm variable.
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[Y
.E g—’é 250 volts, 70 ma

Riz — 1500 ohms, %4 watt.-
Ria, Ri7, Ris — 0.25 megohm, 34 watt,
Ri9 — 750 ohms, 10 watts.

29
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Beneath the chassis of the play-
back amplifier. The input connee-
tor is at the left, output (speaker)
socket and power cable at right,
Controls along the top are, L. to
r., bass-compensating switch,
gain control and treble compensat-
ing control. The $3J7 input am-
plifier is at upper left and the
6N7 phase inverter at upper
right, with push.pull 6F6s below.

¢

Curve 2 is taken with the bass switch closed
to the right, connecting C) and (y in parallel
(0.01 ufd. in cirecuit), giving approximately 3 db.
per octave compensation. This degree of com-
pensation, coupled with the normally rising low-
frequency curve of the average inexpensive
erystal pick-up, gives ample bass response for
natural-sounding reproduction of modified con-
stant-velocity pressings.

Churve 3 is with the bass switch open (0.005 ufd.
in circuit), giving an approximation to the theo-
retical 6 db. per octave compensation required
below the turnover frequency for modified con-
stant-velocity pressings. With the average pick-
up this amount of compensation will be found
excessive, but it is useful for some types of pick-
ups and with certain recordings, and may be
used if “bassy”’ reproduction is desired or where
the loudspeaker lacks low-frequency response.

These three positions should give adequate
range of control for most conditions that may
be encountered. If intermediate variations are
desired, however, it is a simple matter to obtain
them by a I-megohm variable resistor connected
hetween Ry and ground.

As is obvious, this simplified bass compensating
circuit does not give theoretically-ideal curves.
Changing the compensating capacity ifrom 0.01
to 0.005 pfd., for example, not only changes the
rate of compensation but also shifts the turnover
point. 'In practice, however, such deviations
from s theoretically-perfect characteristic are
of little practical importance and the difference
in reproduction quality is scarcely apparent.

The treble compensating cireuit (Cy, Cs, Ry,
Rio) is definitely not & tone control. It is an ele-
mentary 2-section resistance-capacity low-pass

60

filter with constants selected to give fairly sharp
cut-off above 5000 cycles, to reduce needle seratch
without seriously affecting fidelity of réproduc-
tion. The effect is not serious on ordinary press-
ings, at any rate, and it is with these that scratch
is a problem. Wide-range instantaneous record-
ings with low inherent high-frequency noise level
require no scratch filter, anyway.

Those who insist on having a definite tone-
control effect, with noticeable high-frequency at-
tenuation, can sharpen the cut-off by adding
another 0.002 pfd. fixed condenser between Cs—Rs
and Ry If this is still not enough, increasing the
values of the filter capacities from 0.002 uid. to
0.005 ufd. will certainly satisfy even the most
hardened tone-control knob-twister. In that case,
however, even the small additional complication
of the 2-section filter seems pointless, and an
ordinary single-section “brute-force” tone con-
trol (0.01-ufd. and 0.5 megohm) should be satis-
factory.

Negative Feed-Back

While the advantages of negative feed-back in
reducing distortion, providing a flatter over-all
frequency characteristic and keeping down the
residual hum level are now widely recognized, the
design ecomplications and danger of instability
have tended to discourage its use in resistance-
coupled amplifiers.

These complications are critical in proportion
to the feed-back factor, the number of stages, the
over-all gain and the width of frequency response.
This is not the place to engage in lengthy discus-
slon of the theoretical aspects of negative feed-
back. It should be enough to say that,-of the
many possible arrangements, the one selected
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gives satisfactory performance without any tend-
ency toward instability despite the fact that it is
applied over three stages.

As shown in Fig. 1, the feed-back voltage is
taken from the “in-phase’ plate of the‘push-pull
output stage and is applied to the screen of the
pentode input amplifier. Thus as far as the feed-
back voltage is concerned the feed-back is over
two stages (the 68J7 screen being effectively a
plate), with 90° phase shift in each. Yet the con-
trol exerted by the feed-back voltage applies
substantially to the 6SJ7 stage as well, and
therefore the amplifier is degenerative over-
all.

A conceivable source of trouble with this ar-
rangement les in the possibility of phase shift in
the push-pull output transformer at either very
high or very low frequencies. Such phase shift
will be reduced if the two sides of the primary are
carefully balanced and closely coupled. It seems
desirable to use a good-quality output trans-
former, therefore, although trial of various trans-
formers ranging from the cheaper to the more ex-
pensive showed that, with the feed-back factor
established by the constants shown, no instability
was encountered even with extreme bass com-
pensation. This is probably attributable to the
low-frequency discrimination inherent in the
cheaper transformers. Any slight tendency to-
ward high-frequency regeneration is completely
cured by the small 50 pufd. balancing condenser
from the 6SJ7 plate to ground — as is evidenced
by the slight droop in the response curve at 10,000
cycles.

The effectiveness of this negative feed-back ar-
rangement is demonstrated by the overall per-
formance. First, there is the ideally-flat normal
frequency-response curve; such flat overall re-
gponse could not ordinarily be achieved without
feed-back unless special compensation was em-
ployed. Second, there is the absence of hum. The
residual output of the amplifier with the gain con-
trol wide open but without signal (input circuit
open) was below the limits of measurement,
Finally, there is the low distortion at maximum
power output — 8 to 6 watts undistorted at the
speaker voice coil under Class-A conditions. Inci-
dentally, neither power ovutput nor distortion are
particularly sensitive to load impedance varia-
tions, & 2-to-1 change in load around the rated
value (10,000 ohms) reducing the undistorted
peak power only about 15 per cent.

Construction

The construction of the amplifier is completely
simple and straightforward, A 7 X 9 X 2-inch
metal chassis gives ample room for the few com-
ponents, permitting accessible point-to-point wir-
ing. A shielded input connector is used, and the
short leads to the compensator circuit and the
6S5J7 grid are also shielded. Standard plug-and-
socket connectors are used between the amplifier
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and the power supply as well as to the speaker
with its built-in output transformer.

The loudspeaker used can be anything capable
of handling 5 or 6 watts with reasonable fidelity
——1.e., from the 8-inch size up. An output trans-
former with a 10,000-ohm push-pull primary is
required — preferably with a primary inductance
of not less than 25 to 30 henries, if this value can
be determined, and of the type of construction
wherein two identical primary coils are wound
side-by-side, with the secondary winding common
to both, rather than as two concentric windings
with the secondary in between.

The power supply used with the amplifier must
be capable of delivering 350 volts at about 70 ma.
Regulation is not too important, but the supply
should have a 2-section filter with adequate out-
put capacity (8-16 ufd.).

B Strays

Details of & new electronic device which signals
and measures ice forming on airplanes in flight
and automatically operates the plane’s de-icers,
were made public recently. The ice indicator pro-
vides the pilot with information on the thickness
and rate of accumulation of ice on exposed plane
surfaces, and, for the first time in fying history,
permits de-icing equipment to be turned on at the
exact moment it becomes most efficient. The
indicator itself is composed of three separate units
and utilizes electronie principles for its operation.
A pick-up plate or sensing element is mounted
on the wing or plane surface where ice accretion
is to be measured. This plate is very small and is
set flush with the plane so as not to disturb the
airfoil. It contains parts which actuate the mecha-~
nism by noting the accumulation of ice. The disc
is connected to an amplifier inside the wing,
which, in turn, is connected to & power-supply
unit. The latter does the actual work of turning
on the de-icers and registering the accumulation
on an ingtrument board motor. The entire equip-
ment weighs less than five pounds. — Kadio
Jobber News,

An electronic micrometer accurate to 0.000002
inch is being used to measure the stretch of a bolt
which holds together two sections of the crank-
shaft of an aireraft engine. The bolt is tightened
under 1500 foot-pounds tension until it stretches
exactly 0.008 inch. — Ohmite News.

Officer: “What brings you out to the rail in
this kind of weather??”

W4LEFX (BRMl1c): “I was impelled by some-
thing deep within me, sir.” - The (N.C.) Are.
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Rﬁdio Courses Offered U. S; Army Men at
Reduced Rates

Men in any branch of the U. S. Army are eligi-
ble for training in radio and electrical engineering
and many other trades and subjects at consider-
ably reduced rates. The Army Institute offers
many courses, while additional ones are con-
ducted through the auspices of several well-known
universities where college credit may be obtained.

Courses need not be interrupted for overseas .

duty. Ask for a copy of the Army Instiiute Catalog
at any Army Library or write to Army Institute,
Madison, Wisconsin. These courses are available
only to men in the Army.

A method of preventing the jamming of radio
messages while still maintaining secrecy has re-
cently been patented by Frangois C. Henroteau
of Ottawa, Canada. This is accomplished by use
of a key plate which varies the frequency of the
wave in an irregular way according to a pattern
on the plate, A similar key plate at the receiving
end removes the distortion. If the enemy should
happen to find out the pattern being used, the key
plates can be changed. — Radto Jobber News.

When possible, transmitting tubes, transform-
ers and bleeder resistances should be warmed up
periodically while not in use. This prevents fila-
ments from becoming brittle and helps to dry out
other eguipment. This is especially important
when one is located along the coast. — W20MM.

— b —

The Associated Amateur Operators’ Club of -

Denver has bought two War Bonds with treasury
funds and plans to buy another soon. They have
also been collecting old newspapers, copper, alu-
minum, ete., and putting the money into the
treasury for War Bond purchases.

— o 4 m—

Dr, L. P. Wheeler of Washington, D. C., has
been elected president of the Institute of Radio
Engineers for 1943. Dr. Wheeler heads the FCC
Engineering Department’s Information Division
and formerly served in the Naval Research Labo-
ratory as superintendent of the Consultant Div-
gion.

Mr. F. S. Barton of England, chief of the radio
division of the British Air Commission, was elected
vice-president. Dr. W. L. Barrow, associate pro-
fessor of electrical communications at MIT and a
former ARRL SCM was elected to the Board of
Directors,
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Loaded coal cars at the New Piney Fork prepa-
ration plant of the Hanna Coal Co., of Ohio, are
emptied by being rolled onto a rotary dump, fas-
tened to the rails by a mechanical device and then
rolled upside down over a chute. After the car has
been righted it moves off the dump by gravity.
To prevent the dump from operating again before
the empty car has cleared the dumping position,
thereby tipping the car off the tracks, G. E. en-
gineers have installed a photoelectric device, op-
erating on the shadow of the car; which automati-
cally prevents operation of the dump until the
empty car has completely cleared.

Somebody has suggested that Axis members
ought to be called J7ds, a combination of the pre-
fix letters J, I and D. This seems especially appro-
priate since it puis the poor I's in the middle again!

— iy o

LU Hams on Five

Argenting has opened up the 5-meter ham
band, and in order to create a good supply of
radio operators has made the requirements for
obtaining amateur licenses much simpler.

The Radio Club Argentino is sponsoring a con-
test that is somewhat similar to the SS contests
formerly held in the U.S.A. The enrollment has
passed the hundred mark, and those fellows are
really going to it with real ham spirit.

On October 81st a small eabin plane (LV-KFA)
ascended to an altitude of 3500 meters with radio
equipment that consisted of a 5-watt transmitter
and a National 1-10 receiver, and proceceded to
QSO hams on the ground. Some of the stations
that worked the plane are LUs 6DJ, 1AT, 9EE,
6EL, 4BD, 2BG, 8DJE, 6BXK, 5CK and 4BB.
Although results as far as DX is concerned were
not as good as had been expected, preparations
are going on for more experimental communi-
cation on the 5-meter band from uaircrait to
ground.

- James K. Houlahan

a4 o —

A collection of radio and electrical formulas
may be obtained in booklet form from Allied
Radio Corp., 833 West Jackson Blvd., Chicago,
1. A charge of ten cents is made to cover the cost
of mailing and preparation. Conversion tables
and tables of trigonometric functions are included.
The booklet is pocket size and is edited by Nelson
M. Cocke, CRE, U. 8. Navy.
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INTS w0 KINKS

FOR THE EXPERIMENTE

SHATTER-PROOF INSULATOR FOR
CONCENTRIC ANTENNAS

Normcrve W8SR's article on coneentric-
antenna construction in the Hinis and Kinks
section of QST for May, I thought I'd pass along
a constructional tip.

I used several of these on 214 portable-mobile
before December 7th and, as & rule, 1 rolled the
coaxial up in a blanket and tossed it in the back
of the car. After drivingto the top of some distant
peak, I usually found the ceramic feed-through
insulator cracked or broken. At home, the one I
had on my fixed antenna 90 feet in the air also
frequently broke in windstorms.

A visit to a radio store or electrical repair shop
will provide a lot of empty spools which once
held magnet wire. By sawing one of these spools
in half and boiling in paraffin for about 15 min-
utes we have two bushings that are well-nigh
unbreakable and whose losses do not appear to
be excessive. All of the spools appeared to fit
snugly into one-inch conduit, but the inner hole
varied from l4-inch to 34-inch, with the }{-inch
size predominating. ~~ Clyde Criswell, W6QLZ.

NOISE LIMITER FOoR U.H.F. MOBILE
INSTALLATIONS

Fia. 1 shows the diagram of a very suc-
cessful noise-silencing circuit T am now using with
my automobile radio receiver which I use in con-
junction with a Browning u.b.f. converter. Igni-
tion interference from my own car had been cut
considerably by the use of the usual condenser
and suppressor precautions, but there was still
enough noise left to bother me, especially when
no signal was present, as in the case of police-
station reception. The ignition interference caused
by other cars near by was terrific, becoming noth-
ing less than a bedlam in heavy traffic.
s The cireuit suggested by WOZWW in QST for
March, 1940, was tried, but since it was designed
to be most effective during signal reception,
noise was still bad when no signal was present.
Knowing that an effective noise silencer is used
by Hallicrafters in their 8-27 uwh.f. am.-fm.
receiver, an adaptation of this circuit was worked
out for inclusion in the automobile receiver.
Acknowledgement of the suggestions made by
WOWNE is made at this time. He suggested
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keeping the volume control out of the limiter bias
circuit and supplied the circuit used for the
volume-control isolation.

With the noise-limiter tube in the eircuit, no

_ignition noise is heard from my own car at any

time, signal or no signal. Ignition noise will
appear under conditions of extreme saturation by

6H6 LIMITER

I—WWR;V"%

Fig. 1 -~ W8EFW’s noise-limiter circuit for mohile
receivers using u.h.f. converters. (A) shows original
connections in the b.e. receiver, while the alterations
are shown in (B.)

Gy — 50 pufd.

Ca— 0,01 pfd.
Cg — 50 pufd..
Ce—0.005 pfd.
Cs — 0.05 pfd.

Ce — 0.005 ufd.

Ri — 250,000 ohms,

Rz — 50,000 ohms.

Rz — 250 ohms.

R+ — 1 megohm.

Rs — 500,000-0hm potentiometer.
Re¢ — 1 megohm.

Rz~ 40,000 ohms.

Rs — 150,000 ohms.

Ro — 10 megohms.

63



other unshielded or unsuppressed automobile en-
gines, but, on the whole, this limiter is most
satisfactory. It is possible to cruise in the city
with the volume af 2 satisfactory level for signal
reception, and yet not have bothersome ignition
noise when the signal is off the air, This limiter
is preferred to a noise squelch circuit both
because of its ease of installation in the receiver
and for its better sensitivity to weak signals.
No noticeable effect on the quality of either
voice or music reception is experienced when the
noise limiter is in circuit., — Paul M. Cornell,
WSEFW

SIMPLE SCRATCH FILTER FOR
PHONO PICK-UP

Grid of
R st Amp.
\f/ck-u,p
L
; [

Fig, 2 - Combination tone-control and scratch-filter
circuit suggested by WOCYL.
C—0.006 pfd.
R — 50,000-0hm wire-wound control,
L — 250-millihenry chok

0Ke.

Fia. 2 shows a simple combination tone
control and seratch filter which I have used for a
number of years, I find it very useful, especially
when playing old records. It happened that I used
& wire-wound resistor. The low side of the tone
control allows enough highs to come through to
keep the tone natural, while it seems to let all
the frequencies through when set to the high-
frequency end. — R. N. Kjerland, W9CYL

SIMPLEST CODE-PRACTICE SIGNAL
SOURCE

JustIN BarTON, of Bethesda, Md., comes
along with & bright idea that provides as simple &
method of obtaining & signal for code-practice as
one could wish for. He points out that
almost any antenna strung in the vicin-
ity of power wiring will pick up a hum
which may be heard in & pair of head-
phones connected in series with the
antenna and ground. For code-practice
work, all that is necessary is to add a
key to break the ground connection, as
shown in Fig. 8. It certainly is worth
trying if you have a pair of headphones
and key handy. Certainly nothing could
be simpler,
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Fig. 3

CODE-PRACTICE OSCILLATOR FROM
HOWARD RECEIVERS :

Here is a kink that might be well worth
mentioning in QST for those of the clan that use
Howard receivers. On the 160-meter band geveral
harmonies from b.c. stations can be found. They
give a nice clean note when the b.f.o. is used.
On the back of the receiver is a terminal strip for
an external loudspeaker. Two of these terminals,
marked Vy and Vp, must be short-eircuited in
order to have the internal speaker work. If a key
is inserted between these two terminals in place -
of the jumper, a clickless note is obtained. These
terminals are not ‘‘hot,” so it is an excellent place
to key. — Eugene Wiggins, Lafayette, Ohio

Asg suggested in a recent issue of @ST, I have
been using the WWYV signal for code practice. I
read with interest the article on page 74 of the
September issue describing the trouble WSBWK
and W8SPU have bad with the signal being
almost as loud with the key open as closed. I had
the same trouble, but found that a lot of it was
coming from the pick-up in the lead from the key
to the receiver. I have been using the signal
perfectly satisfactorily by using a shielded lead
from key to receiver, the shield being grounded to
the chagsis. — Henry Y, Satterlee, W2NDW

Stra

In recognition of the evident scarcity of ma-
terials and manufacturing facilities, FCC has
adopted its Order No. 107, requiring the readjust-
ment of b.¢. transmitters in the interest of con-
servation of equipment. As a result of these read-
justments, radiated power is decreased by one
decibel. The life of equipment is materially pro-
longed as a result, while the change should not be
noticeable to the listener,

Most new bugs are very stiff in operation be-
cause of the excess tension of new springs. Instead
of waiting two or three¢ years for the springs to
weaken, I use a much faster method. The two ad-
justment screws on the springs are tightened ag
far as they will go and left in that condition for a
week or so. The difference in operation when the
bug is readjusted is surprising. — WSERV.

A construction company located in Tacomd,
Wash., is about to employ forty 9-foot electricians
in the construction of an Army barrack. No, the
story isn’t being stretched a bit ~— the workmen
are being stretched! Each electrician will be
equipped with a set of stilts so he can work at the
required height without a ladder. It is estimated
that the time saved will amount to about one-
third that of the total job, — Ohmite News.
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ORRESPONDENCE FROM MENMBERS

The Publishers of QST assume no reap

N.A.B. THANKS BHAMS

National Association of Broadcasters
Normandy Building, 1626 K St., N. W.
Washington, D. C.
Editor, QST
We think the amateurs have been responding
very nicely to our appeal for transmitting tubes
that you were kind enough to publish on page 39
of the December issue of QST. At the present
time, approximately seventy-five lists of available
tubes have been received and more are coming in
daily. . . . Your interest in this effort and will-
ingness to codperate are greatly appreciated.
Judging from recent issues of QST, amateur
radio is doing more than its part in support of
the war effort. However, radio people who were
once amateurs and have maintained some contact
with this field through the years have known that
amateur radio could be counted upon whenever
an emergency arose.
- Howard 8. Frazier
Director of Engincering

AIR FORCES INSTRUCTORS NEEDED

5156 Cates St., St. Louis, Mo.
Editor, QST

Please emphasize even more strongly than you
have before the need for instructors in the Army
Air Forees Technical Training Schools. That’s a
long name, but an important one right now.

I became acquainted with the AAFTTS through
(ST in September. I corresponded with Capt.
ilmore®in Chicago and here I am now at St.
Louis, enrolled in the Air Forces Radio In-
structors’ School. In ten more weeks I will be
teaching radio mechanics in one of the Air Forces
schools.

There is no doubt but what these new enlisted
men need instruction — and good instruction. In
twelve weeks’ training (with pay of $135 a
month!) the Air Forces hope to turn out enough
good instructors to satisfy the demand. However,
it is impossible to start from scratch. That is why
hams are important. With amateur or other radio
background, or a good electrical and mathemat-
ical foundation, the student can become a good
instructor. The drawback is that the hams and
others are not showing up in sufficient numbers.
In fact, they (the Air Forees) have tried to include
inexperienced people in their school here in the
hope that they could add to the number, but so
far it has been an uphill grind.
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ibility for stat

ts made herein by corr dents.

The training here will equip radio enthusiasts
like myself who have never had the opportunity
to use actual equipment with the practical knowl-
edge and experience necessary for instruction.

As I said before, please emphasize this need
again. It is so great, and the supply is dwin-
dling. . . .

- Robert G. Salsbury

LIFE ON A SUBCHASER

U.8.8. SC 667, ¢/o Postmaster,

Morgan Annex (Navy Desk), New York City
Editor, QST:

After reading in November QST about “the
sea-going soldier,” we thought we would let you
know what life on a subchaser is like, and also how
it differs from an Army transport. We read this
article, digested every word of it and thought how
lucky this soldier is.

To begin with, we have two operators on this
ship — WIUQA, RM1/¢c, and W6QZY, RM3/c.
Qur watches are four hours on and four off. In
other words, just time enough to turn your hat
around and you are on watch again. Beside these
watches we are solely responsible for all upkeep
of equipment which bears a marked similarity to
radio.

Qur equipment in the radio shack consists of
one receiver, one transmitter, one mill and no
room for anything else. Copying press or any fast
eireuit is strictly taboo, for the simple reason the
ship is rolling so fast the mill will not carry from
gide to side. It is a very common occurrence for
this ship to make 45-degree rolls even in fairly
smooth sea. In rough sea — well, that is entirely
a different story. If the cook can keep chow on the
range we strive to keep it in the stomach!

Qur stateroom is somewhat different, also.
Underway we have an army cot, half in the yeo-
man’s office and half in the radio shack. This
makes a much handier set-up and one doesn’t get
salt spray slapped in his face by going forward to
his regular bunk, As to emptying our ash tray, the
45-degree rolls pretty well take care of that at
frequent intervals. We do our own cleaning of the
radio shack, which consists of a complete field day
every time we are tied up.

Please understand we are not exaggerating any
points, only comparing. And if youse guys don’t
believe this little article, join the Navy and get
on a subchaser! . . .

— L. R. Shaw, WOUQA, RM1/c
R. L. Edwards, W6QZY, RM3/c
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THE “HANDBOOK* AS LITERATURE

Puerto Carreno, Republic de Colombia
Editor, QST:

Here, in a place so far removed from the com~
forts of civilization, I am impelled to write & note
to Hq. and explain how much pleasure I have
received from the Handbook — not as a reference
book but as literature,

Like many other hams, I have probably in the
past only used the Handbook for reference — to
find the value of a resistance or condenser or
something of the sort which I did not remember
~~but without really giving it much serious
study. However, in the present instance, in which
it is necessary for me to travel fast and light and
with very little in the way of entertainment, I
find that a great deal of time can be spent inter-
estingly and profitably with a Handbosk. In fact,
I now class it as a literary gem along with my
book of Spanish idiom. And I suggest that, as
there are many other hams away from home and
with whom space and weight is at & premium,
they might do well to pack along a copy of the
latest Handbook and do a lot of very interesting
reading, . . .

One of the few people with whom I have had
any contact here is ex--IK3AB, who has the past
two Spanish editions of the Handbook on his desk.

Here’s wishing continued success for the ARRL
and for a happier day when we'll be QSOing
again,

- B. M., Jones, W4iBTM

FLOWERS FOR GADWA AND ESPY
1764 Palace Ave., St. Paul, Minn.
Editor, QST

Usually, when I take typewriter in hand and
start off a letter to the Hditor, it is to register
some protest or other, . . . This time, however
-~ and it is certainly a rare occasion — I should
like to be noted as registering my vote on the

, other side of the fence.

I have just finished reading and re-reading
some of the articles in the December issue. I am
forced to rise to the occasion and comment that I
think this issue has two of the most excellent and
timely articles in it. They are in particular the
article on page 17 by Dr. Gadwa and the one on
page 32 by Dawkins Espy.

In regard to the first of these, I believe this to
be the first presentation of this material that was
sufficiently non-mathematical to permit easy un-
derstanding by the mass of amateurs and satill
not simplified to the extent of being an incorrect
approximation. For this many others will prob-
ably thank you, since I have on untold occasions
struggled vainly to impart this picture to hams in
the process of “matching up the antenna.” To
see the job 8o well done leads me to this letter.
I hope you will accept my commendation and
pass it along to the author as well.
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With respect to the second of these articles, I
again see the virtue of your editorial judgment.
On altogether too many occasions I have seen
hams throw up their hands in horror at the sug-
gestion of looking at the mathematical concepts
of their rigs, when truly they are working with a
medium which permits of a nicety of mathemati-
cal handling with the simplest of math tools, as
compared to mechanies or hydraulics for instance.
I sincerely hope you will continue to encourage
this line of education. It is apparently in line with
the desires of less-educated but more learned
edueators. . . .

. L. Hill, WZWW

Eprror’s Note: — To other readers who feel
the same way, good news! More Gadwa, and
more on mathematics, too, in this issue.

A LETTER FROM AFRICA

Somewhere in West Africa
Editor, Q8T

To-day I got my copy of the 1942 ARRL Hand-
book, and I am so glad to get it that I felt T would
like to sit down and write you my thanks for such
a grand publication. Out here we are far from
civilization as we knew it and amateur radio is
only & beautiful dream of days gone by, but we —-
the ex-amateurs of the camp — still gpend many
happy hours chewing the rag about what we did,
what we’re going to do and what we should have
done. And the contents of the Handbook will
supply the material for months of argument. It
might interest you to know that I got your book
just 11 months and 3 weeks after ordering it from
the Church Missionary Society, the only “book-
shop” on the coast. Some wait, but worth
i, ..

I wonder if there is anyone who would care to
spend an odd moment and write to us and let ug
know how things are with hams and radio in the
States nowadays. We never see any American
radio magazines or publications out here, 80 we
know nothing of what goes on with you. (Al-
though the correspondent’s address is withheld
for reasons of security, correspondence will he
forwarded. ~- EpITOR.)

Cheerio! And on behalf of myself and pals,
thanks for the hook.

- Steve Wade

AND ONE FROM THE BAHAMAS

Nassau, Bahamas
Editor, QST':

. . . During my short stay in New York I was
frankly amazed at the wonderful welcome which
was given our party by all types of people. We
were almost mobbed! Believe me, I can say in few
words that the American people are swelll And I
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shall take back many happy memories of W, I do
hope that before T eventually return home I shall
go through America again and end up in ARRL
Hgq. Even though my stay in New York was of
only ten hours’ duration I managed to find the
nearest ham radio store, but although I was try-
ing to purchase a McElroy straight key my dis-
appointment was great on learning that it was a
case of priority only, which shows just how W is
“going to it” in the war effort -— and from what
[ have seen elsewhere, she certainly is!

On my arrival in Miami I was delighted to see
QST on a newsstand and immediately purchased
it. Furthermore, I have obtained it here in Nassau
and I am waiting for the next issue for 1 have
bought it for years in London. . .

. There are two W hams here whom I have
met ex-WSBP (Capt. ¥, Hagan of Arlington) and
WSDUF (Ed Lockwood of Cineinnati). You can
gess I was very happy to be able to have a rag-
chew with them. . . . I have also met VP7NR,
the only amateur here (I should think). He is an
ARRL member and I was very pleased with the
QSL card which he gave me.

I mention these things because I now realize
more fully than ever the meaning of ham radio,
the splendid spirit of it and all that it means. I
regret that owing to the brief stay I was unable to
meet even a few of the many Ws in New York
whom I confacted on 20-meter c.w.

Perhaps you will think there are many bou-
quets in this letter, but I wish to add one more,
and that is that I had the 1937 ARRL Handbock
via RSGB and it has been the most useful hand-
book for hams that it has been my pleasure to
come across. It has enlightened me on very many
points in the past, and in fact I find that I can
still learn from it. QST too, is a most valuable
publication and I have read it with enjoyment,
each copy from cover to cover. . . .

Having seen a bit of America I can say I guess
I'm proud of America and all she stands for, and
proud of ARRL and the war work it is doing, also
the greater work of keeping the ham movement
going in W which in wartime with hams spread
about all over the world is no mean achievement.

Let us hope that soon we shall have struck at
Hitler and all he stands for and be back on the
air again sending out TEST or CQ!

— A. C. Bruce, G6BB

TO HELL WITH HITLER

Milford, Nebr.
Editor, Q8T

To Hell with Hitler!

T'o help back that sentiment I am enclosing the
renewal of my own membership in ARRL and
adding that of a newly-licensed amateur who is
not yet & member, . . .

There could be no more appropriate occasion to

February 1943

send a verbal orchid to all of you workers of the
Headquarters Foree., Some of you have gone to
war service; others have assumed double duties.
There have been new departments to organize -
and more work in the old ones; there have been
shortages and restrictions of materials as well as -
men — greater responstbilities, harder work, more
annoyances.

In spite of all these things, I am sure that our
“Service Command” at Headquarters is now
rendering more service to all radio amateurs than
ever before. I am equally certain that you are now
publishing the best QST in the history of the
League. When I add that you are extending a
greater measure of personal service to each mem-
ber as well as keeping the entire body of amateurs
at the alert for either war or peace, it proves that
we do not lack able leadership in any depart-
ment, . . .

w= R, K. Olmstead, WIPOB

RADIO INSTRUCTION AT BELYON HIGH
Belton, 8. C.
Editor, QST

Under the heading “ U.8.A. Calling” in Decem-
ber QST you have listed on page 30 some schools
which are conducting radio courses. [These were
schools designated for Signal Corps fraining.
~—Ep.]

The Belton High School has been conduct-
ing a national-defense radio class continuously
since April, 1941, We have graduates scattered
throughout the Civil Service and the armed
forces. Courses are of 12 weeks’ duration, 6 hours
each night, 5 nights each week for a total of 360
hours. Certificates are issued covering the follow-
ing subjects: (1) Radio construction, d.c., a.c.
and whf. (2) Use of test equipment, soldering
iron, hand tools, tube tester, ohmmeter, signal
generator, aligning tools, grid-dip meter, Lecher
wires, condenser checker. (3) Schematics. (4)
Maintenance and repair of receivers and acces-
sories. (5) Related theory. . . .

From April through September, 1941, there
were two radio schools carrying on here, one for
whites and one for Negroes. . . . The students
have been from farmers and textile workers to
bankers. Some had radio experience and some did
not know a paper condenser from a firecracker.
One, a banker, completed the course and quali-
fied as staff sergeant in the Marines.

We have a nice well-heated and ventilated
laboratory, with plenty of locker rooms, cabinets,
blackboards, equipment and parts to build all the
projects listed. The writer, having dabbled with
radio since 1920, cleaned out the junk room, and
from old sets that bad not seen the light in many
years, auto fenders and whatnot, some tough-
looking as well as some respectable-looking rigs
have been constructed.

— Hugh L. Tollison, Instructor
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B 2. OPERATING NEWS 588

GEOBGE IIABT. WlNJM
Acting Co

CAROL A. KEAT]NG, wgwwr

Assi Com

OCD Booklet. We wish to announce the im-
minent release of] OCD’s booklet, “The War
Emergency Radio Service,” intended as a guide
to the establishment of WERS in local communi-
ties. The booklet will discuss in detail all phases
of WERS organization, including OCD’s recom-
mended plan for division of frequencies among
the various units of a licensee. Further details on
this “Tri-Part Plan” will be found elsewhere in
this issue.

WERS Progress. WERS organization is still
on the upswing. Last month we reported 53
licensees, with more pending. Since that time
many more licenses have been granted and still
more are pending. It is interesting to note the
distribution of WERS licensees and progress be-
ing made comparatively in different parts of the
nation.

Of the 22 states containing municipalities who
have licensees, according to our latest informa-
tion, 17 are in the so-called “coastal” area; 6 are
inland. Conversely, of the remaining 26 states in
which there are no WERS licensees, 6 are in the
coastal area while 19 are inland. This condition,
while seemingly indicative of complacency or lack
of initiative of civilian defense officiale in inland
states, is as it should be. WERS licensing of ap-
plying municipalities in the coastal area was and
is most important, inasmuch as these areas are
the most likely to receive the initial attention of
enemy bombing missions. This is not to say that
applications from inland areas are being pigeon-
holed; all applications are receiving prompt con-
sideration at FCC regardless of their origin.

Qur reports from Emergency €Cobrdinators fur-
ther reveal that of the 6 states in the coastal area
in which no WERS licenses have been granted,
5 started action in this direction. Of the 19 inland
states having no WERS licensees, 12 have started
action while nothing has been heard from the
remaining 7.

It is time for inland areas to become aware of
the necessity for setting up precautions to combat
enemy action. European experience should have
amply demonstrated by this time that enemy
forces, whether on land, in the air or in the form
of internal saboteurs, strike hard in the least ex-
pected places. Communication is one of the
first things they strike at. Naturally coastal areas,
being more air-raid-conscious than inland areas,
have acted first and more swiftly in preparation;
but we know that the best and most active ama-~
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teurs are not confined to coastal areas, and we
urge that WERS be introduced into your com-
munity at the earliest opportunity.

Only 8 states are entirely unrepresented by any
reports of definite action toward WERS organiza-
tion, which is most encouraging considering that
there may be plans somewhere within these states
that have not been reported to us. How about it?
ECs in the states of Mississippi, North Dakota,
Oklahoma, Arkansas, Wyoming, Idaho, New
Mexico and Nevada are requested to report any
WERS activity in their communities to make our
roll call of states containing active WERS or-
ganizations unanimous. ECs in active WERS
areas should keep Headquarters informed of
activity either direct or through your SCM.

More ECs needed. Uncle Sam and the war
continue to draw on our much-needed field ap-
pointees. SCMs in every active section are con-
tinually calling for new applicants, not only to
fill the shoes of those forced to leave, but to fill
additional posts where they become needed. The
gradual exodus of our ECs has made the situation
critical in many sections. If you are a licensed
amateur and a member of the League, if you fore-
see & need for organization in your community,
if you are willing and can take the time, drop your
SCM a line explaining the situation. Chances are
he will welcome you with open arms. OCD has
long recognized ARRL/’s field organization as the
basis for WERS under the supervision of and
with the codperation of local civilian defense offi-
cials; but every licensed amateur, League member
or not, should hasten to offer his services to his
local defense council for assistance in establishing
WERS in the community. This is the time to for-
geb petty personal or political animosities. This is
War.

Emergency Coordinator duties bave been sim-
plified by the war, but at the same time they have
been made far more important than they ever
were. The one most important duty is assistance
in the administration of WERS — but do not be
misled; this simple statement of duty covers a lot
of territory. It means local organization of all
amateurs into a planning committee; it means
establishment of training classes for auxiliary
operators if any are needed (and they invariably
are); it means conducting surveys of available
equipment, personnel and facilities for building
more equipment and training more personnel; and
it means constant alertness to receive and absorb

0ST for
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code classes.

*Albany (N. Y.) Amateur Radio Assn.

*American Women’s Voluntary Services,

York, N. Y.

*Central Oregon Radio Kiub, Bend, Ore.

*Delta Radio Club, New Orleans, La.

*Dutchess County Sheriff’s Emergency Radio Corps,
Poughkeepsie, N. Y

3Fast Texas State Teachers’ College Amateur Radio
Club, Commerce, Texas

*lowa-Illinois Radio Club, Burlington, Towa

New
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new developments from FCC and OCD, asrelayed
through the pages of QST and special bulletins,
and consequently to keep local planning up to
date. ECs are liaison officers between their local
governments and the amateur service. In many
eases they are appointed radio aides, thus giving
them two jobs that are almost identical in duties,
the appointment as radio aide serving to bring
ECs even closer to their local governments. Head-
quarters shortly will have a bulletin available out-
lining wartime duties of Emergency Cotrdina-~
tors. Copies will be available upon request direct
to Headquarters or to your SCM.

‘What Can I Do? Most of you will remember
KBW’s editorial in November QST entitled
“What Are You Doing?” This editorial was re-
printed and circularized to clubs and radio dealers
for display purposes. Now many individuals, most
of them not licensed amateurs, are writing us to
ask “What can I do?” Usually they are told that
if they are interested in ecommunications work
they can best serve by enrolling in training classes
for WERS, or classes sponsored by clubs aimed at
the eventual acquisition of amateur licenses, They
are given names and addresses of local amateurs
or clubs to contact.

If these people (men and women) aren’t inter-
ested in radio and in doing something to help
their country, they wouldn’t write to us. They
therefore constitute a valuable supplement to our
limited WERS personnel, as well as prospective
colleagues of ours after the war. Such volunteers
are invariably more valuable than those who have
to be coaxed to participate, and it seems that
there are many in every community if only they
knew whom to contact. Why not get some pub-
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The American Radio Relay League War Training Program

Listing in this column depends on an initial report of the scope of training plans plus submission of reports
each mid-month stating progress of the group and the continuance of code and /or theory classes. All Radio
Clubs engaged in a program of war radio training are eligible for the Honor Roll. Those groups listed with an
asterisk teach both code and theory. Those listed with two asterisks teach theory only. Others conduct only
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Knoxville Radio Communications Club, Knoxville,
Tenn.

*M.I.T. Radio Society, Cambridge, Mass.

*Qrange County Radio Assn,, N. Y.

Sali\li"; ciozseph High School Radio Club, St. Joseph,
ich,

Saint Petersburg Florida Radio Club, St. Peters-
burg, Fla,

*South Jersey Radio Assn., Merchantville, N. J.

*Tucson Short Wave Assn., Tucson, Arizona

S X3 2225 A A 23334 S N M A

*

licity in your local paper? Recruit young men
from high schools and men and women not sub-
ject to the draft and not engaged in work which
would render them unavailable during emergency
periods. We should by this time have become
resigned to the fact that the remaining local ama-
teurs who have not been called for military duty
are too few to supply administrative as well as
operating personnel. Establish training classes for
WERS, let its existence be known, so that you
will have an answer to the question “What can I
do?”

ARRI War Training Program. Despite the
diminishing size of our monthly Honor Roll of
clubs and volunteer groups participating in the
ARRL War Training Program, hundreds of such
groups are offering free radio training classes.
Any club or organized group (affiliated or other-
wise) so engaged is eligible for listing in the Honor
Roll provided it reports its activity to Head-
quarters either direct or via the SCM once per
month, We want not only to know that a class or
clagses are being conducted, but to receive a
monthly report of progress and developments.
Although only clubs or groups condueting code
and/or theory classes on a voluntary basis are
eligible for Honor Roll listing, we also welcome
reports of other classes being conducted for
inclusion in our card file; and remember that out-
lines of code and theory courses, as well as sug-
gestions for textbooks to be used, are still avail-
able upon request from headquarters, at no
charge. Let’s have more reports of classes being
conducted and increase the size of the Honor
Roll in future issues of QST! e

—@. H,
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ELECTION NOTICES

i‘o ull ARRL Members residing in the Sections Uisted below:

he list gives the Hections, closing date for receipt of nomi-
natinz petitions for Section Manager, the name of the present
incumbent and the date of expiration of his term of office. This
notlce supersedes previous notices.

In cases where no valid nominating petitions have been re-
celved from ARRL members residing in the different Sections
in response to our Prevlous notices, the closing dates for receipt
of nominat! ns are s to the dates given here-
with. In the al sence 0 uomlnatlng petitions from Members of a
Section the incumbent continues to hold his official position and

n the work of the Section subject, of course, to the fillng

ot roper nominating petitions and the holding of a.n electlon by

ot Or a8 may be necessary. Petltions must be in West Hart-
tord oh or before noon of the dates sp

IDue to resignations in the Missouri and Eastern Florida Sec-
tions, nominating petitlons are hereby solicited for the office of
Section Communications Manager in these Sections, and the
closing date for receipt of nominations at ARRL Headgquarters
i3 herewith specified as noon, Monday, February 15, 1943.

] ) Present Term
Section Cloging Date Pregent SCM of Office Ends
Alagka beb 1, 1943 James (3. Sherry June i4, 1942
Ho, Minn,  Feb. 1,1943 Millard L. Bender Aug, 22, 1942
W. Penma.  Feb, 1,1943 Elmer Krall Sept. 20, 1942
No.N.J.  Feb. 1, 1943 Edward Gursky, Jr. Qet. 15, 1942
West indies Feb. [, 1943 Mario de la Torre Deec. 16, 1942
Mississippt  Feb. 1, 1943 8. Benton Cain Heb. 15, 1943
Missouri  Feb. 15,1943 Robert C. Morwood — ............
.. {resigned)
E. Ila. Feb. 15,1943 CarlG.8chaal ...
)  (resigned) .
Hawaii Feb. 15,1943 Francis T, Blatt Feb. 28, 1941
Sa%':lllnento Feb. 15,1943 Vincent N, Feldhausen  June 15, 1941
ey
Nevada Feb. 15,1943 Edward W. Heim Nov. 1, 1941
Qklahoma  Feb. 15, 1943 R. W. Battern Nov. 1,1942
W.N.Y.  Feb. 15,1943 Fred Chichester Dec. 86,1941
N.H, Feb. 15, 1943 Mrs. Dorothy W. Evans 8ept. 1, 1941
Utah-Wyo. Feb, 15,1943 Henry L. Schroeder (et 1,1942
No, Carolina Mar, 1,1943 W.J. Wortman Mar. 18, 1943
R.L Apr. 1,1943 Clayton C. Gordon Apr. 15,1943
N YdC Apr. 15 1943 E. L. Baunach Apr. 22,1943
an

1. You are hereby notified that an election for an ARRL
Section Communications Manager for the next two-year term
of office i8 about to be held in each of these Sections In aceord-
ance with the provisions of the By-Law

2. The elections will take place in the different Sectlons im-
medlately after the closing date for receipt of nominating peti-
tions as glven opposite the different Sections. The Ballots mailed
from Headquarters, will list in alphabetical sequence the names
of all eligible ca.ndldates nominated for the position by ARRL
members residing in the Sections concerned. Ballots will be

malled to members as nr the closinx dates specified above, for
- rex,elpt; of nominating 8

Nominating petitions trom the Sections named are herchy
souclted ¥ive or more RRL embers residing in any Sec-
tion have the priviiege of nomina a.n‘?r member of the League
a8 candidate for Section Manazer. The foliowing form for pomi-
nation is suggested:

Communications Manager, ARR.
38 La 8alle Road, West Hn.rttord
We, the undefsigned members ot the ARRL residlng in
NE. . covuvnnan tsectlon ofthe...........vviinunnunn Division
hereby nominate, .......cociiiiasiiienaan as candidate tar
Bection bommunications Manager for this Section for the next
two ear term of office.
Flve or more signatures of ARRL members are required.)
The candidates and five or more signers must be League mem-
ers in zood standing or the petition will be thrown out as in-
va.Ud Each candidate muss have been a licensed amateur operator
Jor ai least two years and similarly, a member of the League for at
least one contlnuous year immdiatelz/ prior to his nomination or
the petition will ltkewise be {dated, The complete name, ad-
S8, and statlon call of the eandidate should be included. All
such ‘petitions must be filed at the h
League In West Hartford, Conn., by noon of the closing date
given for recelP of nomingating petitions. There Is no limit to the
1 petitions that may be filed, but no member shail sign

(Place and date)

embers ur¥ed to take initiative immediately, filing

petitions for tha officialg of each Section Hsted above. This 18

your opportunity to put the man of your choice in office to carry
on the work of the organization in your Section

~ (Feorge Hart, Acting Cummumcallons Manager

ELECTION RESULYS

M Valid petitions nominating a sipgle candidate as Sectlon
(,ons mﬂwere dez}i3 in lf' num‘:ll)leérct of Settlzflonaﬁ asiprovlgeg‘lisn gaxr

on and By-Laws, e foliowing officials, the
term of office starting on the date given. 18

Santa Clara Valley  Farl F. Sanderson, WeIUZ  Qct. 15,1942
Nebraska Roy E. Olmsted, WOPOB Qet. 15, 1942
‘Tennessee James B. Witt, W4SP Nov. 15, 1042
Orezon Carl Austin, WIGNJ Nov. 22, 1942
Georgia FErpest L, Morgan, W4FDJ  Nov. 29, 1042
Houthern Texas Horace Biddy, SMN 15, 1942
Kentu Darrell A. Downard, WOARU Dec. 15, 1942
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The Month in Canada

NOVA SCOTIA—VEL
From L. J. Fader, 1FQ:
T mAVE been able to collect a few more notes on some
of the gang, so here goes:

1FG is now located in Halifax. He was formerly at Domin-
ion No. 2 and a familiar figure on the 20-meter 'phone band.
tFW is serving in Malta with the RCAF. He apparently
has made quite » name for himself since joining up and pro-
ceeding overseas. 1HO is doing war work of a civilian nature
somewhere in Ontario. He is connected with the operating
staff of one of the airport’s instruction fields, used in con-
junetion with the Empire Air Training scheme. 1ED is also
doing the same type of work somewhere in Ontario.,

1GY is in Goose Bay, Labrador, with the Dept. of Trans-
port. He was formerly located in New Brunswick and before
becoming a wireless operstor with the Dept. was engaged
in clerical work in the City Hall at Halifax. Bruce Taylor,
formerly a VEL, is now with the RCCS8. He was on the staff
of CBA at the time of joining up, and previous to going with
the CBC was engaged 28 a service man with the Robt. Bimp-
son Eastern Ltd. at Halifax. 1JA and 1FQ recently called
on Merrill Young, 1(#H, who is one of the operators at CBA.
Merrill looks fit and well, and through QS7" wished to be
remembered to all with whom he used to talk on the old 20-
meter band,

T expect to attend a little rag chew tomorrow at the home
of 1JA, Archie MacPhail in Glace Bay. Expect to meet up
with some more of the VE1 gang whom I have not seen for
a eouple of years. Included in this group will be 1DM and
1AB. T had the pleasure of meeting 1EB recently, whom 1
had not seen for a couple of years.

1 regret to mention that, due to ill health, Cliff Short,
1AW, has been forced to give up his radio service business,
and has moved to the country, We are all very sorry to hear
this and on behalf of the vther members of the VE1 gang
extend to CLff our wishes for a speedy recovery. CLff is one
of the older fellows in the gang, and I know that this news
will be received with regret by his many friends, both here
in the Maritimes and also in the other parts of Canada and
the T.8,A,

Ten Foster, ex-1EF, has been promoted to the rank of
sergeant in the 8ignal Corps, Reserve Army, at Halifax,
Len was a member of the Signal Corps in the U. 8. Army
in the last war, and was stationed for a time at Fort
Monmouth, N. J.

ONTARIO—VE3

From Len Mitchell, 3A%Z:

Tae only report received this month was from 3LR,
who is stationed in Montreal with the CBC. He reports that
3AHX and 3AHV who are with the RCAF in England turn
out to all the RSGB meetings, Incidentally, they state the
RSGB now has the largest membership at any time in its
history. Congratal

3BBF is with the RCAF overseas and is stationed on an
island. He says it is lonesome and isolated but a ¥B location
for an amateur station. 3KT is still operating with the Ferry
Command — radio, of course. 3V8 is in Hamilton with the
RCAF studying for a WAG.

3HB reports that the West Side Radio Club held a recent
meeting. Those attending were some of the boys back from
overseas a8 well ag those still left behind, including 3AIB,
AD, AWX, FB, APO and others.

All VE3s join with the other Canadian amateurs in ex-
tending to CGM Alex Reid their deepest sympathy in the
recent death of his wife.

WIMOK went to New York for a week-end and, while
standing in Penn Station waiting for his friend, whistled CQ.
From out of the dim-out appeared not only his friend,
W2HKH, but: several other hams as well. They all had quite
@ chat, and it wound up looking like a hamfest of the good
old days.




{Number one bundred eight of a series} —__—_m_—“

Tuse manufacturers have published a great deal of data

on prolonging tube life by such tricks as leaving filament I
current on during short stand-by periods. Similar care
will help prolong the life of other radio parts.

If the plate voltage of a receiver is measured during |
the warm-up period, you will find that it may reach quite
high values. Most rectifiers have directly heated cathodes
and reach operating temperature quickly. All or most of
the other tubes will have indirectly heated cathodes and will not pass I
plate current for some time. During this interval there will be relatively
little B-supply current drain and a power supply which normally delivers
300 volts under load may reach 400 volts. Even though this condition does
not last very long, it may damage parts. This is particularly true of electro-
Iytic condensers which cannot “take it” any too well in any case, and which
have even less dielectric strength than normal after they have been stand-
ing idle. With repair parts harder to get than a second cup of coffee, our
advice is to cut the B-switch until all tubes are warmed up. Preferably,
this switch should be located ahead of the power supply filter to save the
filter condénsers, too.

If you do have to make repairs, be sure you know what is wrong before
you fix it. We wish this advice was as superfluous as it sounds, but some-
times it is easy to be fooled. As an example, suppose one of the AVC bypass
i condensers opens up. The most noticeable effect of this open condenser
will be to detune the corresponding grid circuit quite badly. Most likely
the receiver will still operate, though poorly.

Making a large adjustment of the trimming condenser to retune the grid
will make such a great improvement that many are deceived into thinking
that they have repaired the damage. The receiver may seem to work all
right, but it does not have its old performance.

Actually, the mere fact that a large adjustment was necessary should show
that the real trouble was elsewhere. A good communication receiver will
run for years without requiring realignment. When required, trimmer ad-
justment will be very small.

Once trouble is located, be sure your replacement paris are really inter-
changeable. For example, a glass tube will not replace a metal tube unless
an external tube shield is added. Furthermore, the receiver will most likely
have to be realigned, for the interelectrode capacities will be different.

Of course, exact replacements.are best from every point of view. These
days we have to take what we can get, however, even if we do have to lose
a little in performance. After the war is won and factory servicing and re-
alignment become available again, you can have your receiver put back
““in the pink.”

Dick GENTRY

On this page, in the November issue, we asked amateurs to help us build equipment for the War
Program. The response has been splendid, with one man promptly coming all the way from Texas.
We still need more men, however, and opportunities are still open. If you can come, please write to
us. Details are given on Page 77 of November QST.

ADVERTISEMENT
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Are You
Making Good

in Your New

RadioJob?

New Jobs Create NEW OPPORTUNITIES

There's no “ceiling’ to the better jobs
available today. CREI home study courses
can give you the practical technical training
you need to "make good” now—and to
enjoy security in the years to come!

Hundreds of practical radiomen have been given responsible
jobs throughout the radio industry— government jobs, broad-
cast jobs, technical manufacturing jobs, aviation radio jobs—
jobs which in many instances require a thorough knowledge
of practical radio engineering.

® If you are a practical radioman who realizes that foriunate
circumstances have placed you in a job requiring technical ability of
high ealibre . ..

@ If you are smart enough to know that you will “get by” with
your betler job only so long as a fully qualified man is unavailable .

oI you have the ambition to make good in your ncw, boftor Iob
and to rise fo even a still better job . . .

~then a CREl home study course in Pradlcal Radio Engineering will
help you fo acquire the ledge and ability
which is demanded by the better, hrqher paying positions in technical
radio,

WRITE FOR FACYS TODAY
about CREI Home Study Courses

Izgau have had praofessional or amateur
io experience and want maoke
more money, let us prove do you that we
have .romeﬂmc %ou need lo qualify for a
beuer radio g0 help us intelli-
g; ﬂy answer, your inqm’ry pleasz state

rie; y your 70!4 f‘ exp zntnu.

nd present

CREI STUDENTS AND GRADUATES

The CREI Placement Bureau is flooded with requests

for CREI trained radiomen, Empioyersin all branches

oi tadio want trained men. Your government wants

man to perform his job, or be placed in a job,

that will allow him to work at maximum productivity.

wﬁyou are or will be in need of re-employment
te your CREI Placement Bureaun at once.

Capitol Radio Engineering Institute
Home Study Courses in Practical Radio Enqlnuring

P’
for Profi | Self-Imp

Dept. Q-2, 3224 16th St. N. W., Washington, D. C.

Cont.mcton to t.he U. S, Siﬁg:l Corps and U, 8. Coast Guard
of Wi hnical Radiomen for Industry

Avoecation Becomes a Veocation
(Continued from page 53)

To-day the old set is giving yeoman service
where it will do the most good. Thousands have
been shipped abroad, and many of them appear
in photos received from our fighting fronts.

The demands of the military have resulted in
new designs and innovations. These will be in-
corporated in the new sets that will find their
way into thousands of radio shacks after the war.
Some of these late developments are most revo-
lutionary. The panoramic technique alone offers
unlimited possibilities for accurate tuning of DX
stations. One manufacturer is even now keeping
pace with the military sets by incorporating many
of the new ideas into experimental sets designed
for post-war amateur radio. This foresight should
offer much encouragement to those who are
wondering how long it will take to refurn to
“normal”” when the last shot has been fired.

Hams in the Labs

The typical American radio laboratory staff
includes many hams. In times of peace they are
charged in designing new equipment for one of
the greatest hobbies known. The testing, align-
ment and other operations were performed by
amsateur radio operators in hundreds of labora-
tories. These men had learned the importance
attached to the manufacture of sets for use in
peace-times and it was comparatively easy for
them to take over the responsibility of making
precision adjustments on sets tagged for Uncle .
Sam’s forces.

A visit to one of these radio plants puts us in
contact with many hams that you have talked to
on the air. At the Hallicrafters, for example, we
find Bill Halligan, WOWZE, one of radio’s old-
timers, president of The Hallicrafters. When
bombs fell on Pearl Harbor, his company, like
many others, possessed & large group of skilled
craftsmen engaged in building transmitting and
receiving equipment of many types. Among them
are Herb Hartley, WOWNG; Cletus Wiot,
W9TDF; Donald Wilbur, W9BRT; Clarence
Zorn, W9TAL; Wallace Burandt, W9PTD;
Fred Connor, W9CUK; Jack Cappels, WOEPB;
Ray Polkingham, WOIAV, and Jack Pekasovich,
WOLOL — to mention only a few. All are apply-
ing their technical and executive knowledge to
the war effort. They realize that the further pur-
suit of their radio hobby can only be guaranteed
by a final and complete Allied victory,

Yes, an avocation has become a vocation to
thousands of men and women. They are turning
out the finest radio equipment that can be made.
Army and Navy inspectors — also including
many amateurs — are seeing to it that there will
be a steady supply of transmitters, receivers
and other special equipment reaching our fight-
ing men wherever they may go. They also know
that the future of their hobby depends entirely
upon ultimate victory for the Allies. Without
that victory, there can never be a return of our
avocation.



BUILT TO LAST

A typical example of rugged construction

THROUGH a combination of bolting, stak-
ing, soldering, aging and heat-treating,
Hammarlund variable condensers maintain
permanent calibration under all sorts of
conditions in tanks, airplanes and battle-

ships.

THE HAMMARLUND MANUFACTURING CO., INC.
480 West 34th Street, New York, N. Y.
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IMMEDIATE DELIVERY
of McElroy Audio

Oscillator and Key!

Get Your
Ear on
This!

Powerful Master Oscillatone MS-700, wll‘gz
110 volt, AC or DC. Headphone out-

put, speaker can be cut out. Handsome plastic case-
Helps teach or learn code.

Put Your
, Fist On
This!

$2.25

Less shifting fever

Model 200, heavy
metal base, baked
wrinkle enamel.

Who Killed the Signal?

(Continued from page 48)

“D.c. is useful enough in its way. Lots of
parts can’t live without it. But it’s not as
readily available as a.c. — you have to get it
from things like batteries and generators, you
know — and so the kind of power we get to
start with is a.c. For those