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Unique chcxractensucs of many UTC filter:
the result of years of research on core mate
and filter structures. We are proud of our :
the _development of filters for wartime electro 1 leio
Here are’a few typical elements, based on U] 1 =i 36 pound‘
desxgn, which have led to UTC leadership in. ong 4 g “wub:

Mny we design a
unil to your .ﬁupphcut_io"

This UTC development
is a tunable inductance,
adjusted in the same
manner as aun LF. trim-
mer,

Designed for high fre|
quencies, the Q of this
coil is 300 at 20,000 cycles,

. For low irequencms. k
lhe Q of this coil is 80
at 100 cycles.

+ + » For meédium fre-
quencies, “the” Q of this
i coil is 210 at 1,000 cycles.
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VULTEE AIRCRAFT SELECTS
HALLICRAFTERS EQUIPMENT
FOR RADIO FLIGHT

RECORDER

€

T he ultra-sensitive ground-unit '‘brain'’ of Vultee
Aircraft's new radio recorder is monitored by a Hallicrafters
:shortwave radio ¢om‘munications receiver. This test-flight
unit originated by Vultee engineers, gives multiple instrument
r‘eadings‘ﬂa‘s‘hed in split-second cycles ihrough a Hallicrafters
cqm uriications receiver to ground crew tabulators during actual
test thhts

Hallicrafters commiinications receiver (illustrated) Model
‘5X-25—12 tubes, 4 bands. Frequency range of 550 kc ’
to 42 me. ‘ ¥
Your post-war Halhcraﬁers commum ations
teceiver will be worth waiting f

73 excluuve maxzufacluter of aborlwave r
ommini t:onx equlpment )

IIa"u:rafiers

CHICAGO U.




Improved in War!

. . . for Better
Peace-Time Reception

Thre rigors of modern warlare are the world's
finest proving grounds for communications equip-
ment . . . constant usage and unusual operating
conditions in every climate are. a severe test of
the communications receiver. Hallicrafters equip-
ment is proving its high quality performance

capabilities with our armed forces.

Hallicrafters communications receiver Model
SX-28 (illustrated) 15 tubes, 6 bands, delivers
outstanding reception . .. your peace-time model

will be worth waiting for.

hallicrafters

CHICAGO, U.S A,

The World's Largest Exclusive
Manufacturer of Short Wave Radio
Communications Equipment

Ta
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a need...

McElroy Wheatstone Code Tape Perforutor

Model PFR-443

Normally, automatic radiotelegraph apparatus is empioyed by all services, commercial, military or
_governmental. But despite the present availability of sufficient quantities of this equipment due to
7 McElroy design of simple and rugged units through mass production, communication has been im-

peded, in many cases, by the lack of simplified, efficient perforating devices. Intricate keyboard

perforators, requiring the attention of specialized machinists and skilled operators have restricted
quantity production of perforated tape.

Simplified in design, the new PFR-443 will produce tape as cleanly and as accurately
as any complex keyboard perforator.

The McElroy Wheatstone Code Tape Perforator is actuated by 110 voit AC or DC current.
May be operated with index finger, middle finger and thumb of the right hand, while unit
is in similar position as a hand telegraph key. The feather-light touch on the dot and dash
contacts and space bar closes electrical contacts. A powerful die mechanism, driven by a
solenoid, perforates and advances the tape through the machine. When this tape, identical
in all respects to others prepared by the most complex of keyboard perforators, is passed
through &ny make of automatic transmitter now in existence it will execute signals with the
precision characteristic of all professional automatic devices, at any speed for which the
transmitter was designed.

Simple and rugged in design and construction, the McElroy perforator requires no
critical adjustments. Paris are replaceable by any competent radio technician. Light in
weight, it may be carried as a hand semi-automatic transmitting key. When teamed with
the McElroy Automatic Transmitter, XTR-442, the combination becomes a manually operated
radiotelegraph station that is the equal of any mechanized station.

4



T. R. McElroy, world’s champion telegraphist and outstanding wireless operator of all time, operating a
development model of the new perforator in conjunction with Tape Transmitter, Model XTR-442,

Unskilled operators have been trained more readily in the use of this perforator, than the
standard keyboard of a typewriter. Any station with newly trained personnel may transmit
its trafflc with absolute accuracy, retaining the tape as a permanent file record of all com-
munications. The McElroy Wheatstone Code Tape Perforator may be operated in con-
junction with automatic transmitting equipment at maximum speeds—or with similar
efficiency, at speeds of between 25 and 50 words per minute. It may be employed for
important communications circuits as readily as for preparation of practice material for
radiotelegraph code schools.

The McElroy factory is being tooled for production and orders are
being accepted. Moderately priced at $375. First deliveries may be
anticipated by the latter part of May.

As creative telegraphic engineers, we are leaders in our field. We are the largest manufacturers in the

world devoted exclusively to the production of equip t for the ir ission and reception of dots and
dashes. We create. We design. We build. We do not imitate and we do not copy. And we can deliver.

McELROY MANUFACTURING CORPORATION

82 BROOKLINE AVENUE + BOSTON., MASSACHUSETTS




The cornerstone in Eimac’s existence has been their advanced clec-
tronic engineering. The development of the gas-free tube, pioncering
in the use of new materials, radical changes in existing tube design...
all these things are the results of their research. During today’s accel-
lerated business situation Eimac engineers have developed and put
to work many outstanding innovations. Number one on this list is
the actual achievement of mass production of a product that hereto-
fore was hand-made in a scientific laboratory. Today the most interesting of the
other dcvelogments must be kept secret but the heads-up engineering is going for-
ward apace. The services of this organization are available only for war problems
now but will be offered to industry at large when peace comes. 1f you have a prob-
lem, the solution to which might involve vacuum tubes, write direct to factory.

EITEL-McCULLOUGH, INC. - SAN BRUNO, CALIFORNIA
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Section Communications Managers of the A.R.R.L. Communications Department
Reports Invited. All amateurs, especially League members, a.re invited to report communications activities, training

plans, code classes, theory-discugsion groups, civilian-defense buildin,

the last 30 days) direct to the SCM, the administrative official of ARRL

is given below. Radio Club repurts and Emergency Codrdinator r
and progress are especially desired by SCMs for inclusion in @S

ROI’{)

e;orts reﬁresenu

lanning each mid-month (16th of the month for

cted by members in each Section whose addresa
community organized work and plans

Field Organization appointments, with the

exception of the Emergency Coérdinator and Emergency (_orps Eosts. are suspended for the present and no new appoint-

ments or cancellations, with the exception named, will be made. T’

is is to permit full efforts of all in Emergency C'orps plana.

ATLAEHTIC DIVISION

kastern Pennsylvania W3BES Jerry Mat 6208 Master St. Philadelphia
Maryland-Delaware-District 9701 Monroe St.
of Columbia W3CIZ Hermann E. Hobbs Silver Spring P, O. T.inden, Maryland
Southern New Jersey* W3GCU Ray Tomlinson 623 E, Brown St. ‘T'renton
Western New York MC | William Bellor 186 Dorsey Rd. Rochester
Western Pennsylvania W8CKO E. A. Krall 703 Broadway East McKeesport
CENTRAL DIVISION.
1llinois WIILH Mrs, Carrie Jones 2407 Central Ave, Alton
Indiana WIYMV LeRoy T. Waggoner 1721 Winton St. Indianapolis
Kentucky W9ARU Darrell A, Downard 116 N . Longworth Ave, Louisville
Michigan 8DP Harold C. Bird R.F.D. 2 Pontiac
Ohio WS8CBI1 D. C. McCoy Normandy Lane, R.R.7 Davton
Wiaconsin 9R. Emil Felber, Jr. 1625 N. 18th St. Milwaukee
DAKOTA DIVISION .. .
North Dakota WoYV. John W. McB 420 West 12th St. Sioux Falls, South Dakota
South Dakota WoOVY . H. Schult 118 N. Yankton Ave, Pierre
orthern Minnesota ‘W9FUZ Armond D. Brattland \Vathninducuon Training (Glenwood
School
Southern Minnesota WIYNQ Millard L. Bender 608 N. Huron Ave. Spring Valley
DELTA DIVISION
Arkansas WSGED Ed Beck 2503 Bishop St. Little Rock
Louisiana WSDWW W. J. Wilkinson, Jr. Room 313, Jefferson Hotel bhreveport
Mississippi WSEGE S. Benton Cain 221 E. Monticello Brookhaven
Tennessee W4sP James B. Witt R.K.D. 6, Shady Dell Trail Knoxville
HUDSON DIVISION.
Eastem New York W2LU Robert E. Haight 350 West 34 St. New York C ny
N. >. & Long lsland W2AZV E. L. Baunach 102 Central Ave. Massapequa, L. L.
Northern New Jersey W2LM Edward Gursky, Jr. 367 Van Winkle Ave. Hawthorne
i MIDWEST DIVISION,
jowa WO9AED Arthur E. Rydberg Mitchellville
Kansas WOAWP A. B, Unruh 617 S. Seneca St. Wichita
Maissouri* WoOUD L.etha K. Allendorf 101 S West Third St. Joplin
Nebraska W9POB Roy E. Olmsted ‘Trimble House Milford
NEW ENGLAND DIVISION,
Connecticut WIKQY Edmund R. fraser 4¥ Willow St, ‘West tiaven
Maine WI1BAV Ames R. Millett 37 Morning St. Paortland
Eastern Massachusetts WIALP Frank L. Baker, Jr. 91 Atlantic St. North Quincy
Western Massachusetts WI1JAH William J. Barrett 239 Columbia St. Adams
New Hampshire 1FT Mrs. Doruthy W. Evans P. O. Box 312 Concord
Rhode Island WIHRC lﬁywn C. (vordon 70 Columbia Ave., Gaspee Plateau, Warwick
Vermont WIKJG ton G. Parker Box 537 Morriaville
NORTHWESTERN DIVISION
Alaska TGN James G. Sherry . Homer
ldaho WTAVP Don D. Oberbiilig P. O, Box 486 Boise
Montana iCP Rex erts ox 1 CGlendive
(regon WIGN Carl Austin 1137 Fedcral Ben
Washmgwn‘ WIFW 0. U. Tatro §13 N. Central Olympia
PACIFIC DIVISION
Hawaii KOETF Francis T. Blatt 837 16th Ave. Honolulu
Nevada 6B Edward W. Helm + 509 Claremont St. Reno
Santa Clara Valley Woiuz Eari F. Sanderson 60() Acacia Ave. San Bruno
ast Bay 6TI Horace R. 414 Fairmount Ave. Oakland
s‘m I'rancisco W6CIS Kenneth E 590 35th Ave, Sun Krancisco
ramento Valley WeMDI Vincent N 113 South Quincy St. McCloud
Phlllppmes KAIGR (seorge L. Rickard Box 849 Manila
San Joaquin Valley * WO6MIW Ralph C. Lowry 315 Santa Barbara Modesto
ROANOKE DIVISION.
North Carolina W4CYB W. J. Wortman P, (). Box 566 Morganton
knu(h (,a.rohna W4B§£E/ANG Ted Ferguson 1213 College St. Columbia
Virgi W3AKN Walter (. Walker 217-51 St. Newport News
\Veat Virgmia. WS8JRL Kenneth M. Zinn . (0. Box 132 Clarksburg
ROCKY MOUNTAIN DIVISION
Colorado WOCNL Stephen L. Fitzpatrick 25 Emerson St. Denver
{Jtah-Wyoming WI1GZG Henry L. Schroeder 663 N, 10th St. Laramie, Wyoming
. SOUTHEASTERN DIVISION
Alabama W4GB Lawrence J. Smyth 808 Winona Ave. Montgomery
Fastern Florida* W4BYR Frank C. Fassett 1712 Hills Ave. ‘Tampa
Western Florida 4AXP Qscar Cederstrom 15 No, Baylen St. Pensacola
Creorgia W4FD] Ernest L. Morga, R F. .yans
West Indies (Cuba) “M20OP Mario de la Torre Escohar 110 (Altos) Habana, Cuba
(Puerto Rico-Virgin Islands) K4KD Everett Mayer 24 Lindberg St. .Santurce, P. R.
SOU’I’HWESTERN DIVISION.
1.os Angeles WoQV . F. Wood 723 No. Las Palmas Ave. Hollywood
Arizona WOoRWW l)ouglan Aitken 34135, Mt. Vernon Ave. Prescott
San Diego 6BZ Richard Shanks 4033 S. Hempstead Circle San Diego
WEST GULF DIVISION,
Northern Texas WSTAT N. R, Collins, Jr. ”15()W Ambherst Dallas
klahoma W5GFT Russell W. Battern Box 290 HEnid
Southern T'exas WSMN Horace E. Biddy 1746 Schley Ave, San Antonio
New Mexico WSHJF .J. G. Hancock 110 S.E. Nevada St. Portales
MARITIME DIVISION
Maritime VEIDQ A, M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION.
{)ntario VE3EF KFlying Officer Donald R. Gunn c¢/o Canadian Bank of
Commerce New Toronto, Unt.
QUEBEC DIVISION,
Quebec VE2CO Sub-Lieutenant L. G. Morris ¢/o Room 6U4, 1111 Beaver
Hall Hill Montreal, P. Q.
.VANALTA DIVISION.
Alberta VE4GE C. S. Jamieson 581 W. Riverside Drive Drumheller, Alta.
British Columbia VESDD C.0.1. Sawyer 2634 West 31ist Ave, Vancouver
PRAIRIE DIVISION —
Manitoba VE4AAW A. W. Morley 82 Carlton St. Winnipeg
Saskatchewan VE4SY Arthur Chesworth 1071 4th Ave., N.W. Moose Jaw
— —— ————

* Officlals appointed to act until the membership of the S
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Maybe we're wrong

But we’'ve a few ideas that, we like to think, are clearer realizations
of fact. We can’t be tempted into soothing self-praise, or boastfulness
untrammeled by modesty or ordinary business conservatism.

Frankly, queries about what we are contributing to the nation’s
effort find us verbally unresponsive. We can't find room for back-
slapping when all of our attention is given unreservedly to our small
share in the dread realities of this war.

No, The Allen D. Cardwell Manufacturing Corporation is not old-
fashioned, static — not standing on a record of past performances,
though we have been a military facility ever since the previous war.

Rather, cumulative experience and sound counsel have added
impetus and direction to creative ability and production enthusiasm.
Our most effective service is being rendered by concentrating solely
upon assigned tasks ... design and construction of more efficient
wartime apparatus.

CARDWELL £ CONDENSERS

THE ALLEN D. CARDWELL MANUFACTURING CORPORATION, BROOKLYN, NEW YORK

)
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ryaE AMERICAN Rapro Reray Leacur, 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-
commercial and no one commercially engaged in
the manufacture, sale or rental of radio apparatus
is eligible to membership on its hoard

“Of, by and for the amateur,” it numbers
within its ranks practically every worth-while
amateur in the nation and has a history of glori-
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 adminisirative head-
yuarters at West Hartford, Connecticut.

Past Presidents

Hiram Percy Maxav, W1A W, 1914-1936
Eucene C. Woobrurr, W8CMP, 1936-1910

Officers
President................. Georce W. BamwLey, W1KHO
Washington, D. C.

Fice-President. . ......... CHARLEs E. Bravack, W6GG
Yuma, Ariz.

Secretary. .............. KeNNETH B. WarnEr, WIEH
‘West Hartford, Connecticut
Communications Manager. ... ... F. E. Hanoy, W1BDI*

Washington, D. C.

Treasurer..,.............. .Davip H. HoucaToN
\\cﬂt Hartford (_,onnectlcut

General Counsel........... e PauL M. SecaL
1026 Woodward Building, Washington, D. C.

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




“IT SEEMS T0 US—" 7

< WIIEN DISASTER STRIKES>
DURING this time that amateur stations
are closed, the only outlet for the operating
energies of those of us still on the home front
is in the War Emergency Radio Service. The
emergency-communication jobs that were tra-
ditionally ours must now be done through
WERS, and on u.h.f. only, to provide the nec-
essary wartime controls. But WERS is made
up mostly of us amateurs and our apparatus,
- and the responsibility for public service is still
ours. Let’s look at it this way: For a generation
back, in time of peace, we fellows have lent our
skill and our gear to the relief of our commu-
nities when they were in distress, and we have
done the job in the name of amateur radio.
Nobody else can do that work und it 18 skill our
duty. The only difference now is that we can’t
do it in the name of amateur radio; WERS is
necessarily the medium during the war. After
the war it will again be an amateur job; tem-
porarily it’s WERS. But it’s still dependent on
hams, ham frequencies, ham apparatus.
1t does not seem to be properly appreciated
that several classes of licensed radio stations,
including WERS stations, are just as available
for the relief of large-scale natural disasters as
for the results of enemy visitations, sabotage
and other wartime manifestations. The regu-
lations of the FCC provide (in Sec. 2.63) that
radio stations of any class (except amateur)
may be used, under the control of the station
licensee, in communication emergencies arising
from natural disasters, provided notification
be sent as quickly as possible to the FCC of-
fices and to the district inspector, the opera-
tions be discontinued as soon as possible, and
further word of their cessation be sent FCC and
the inspector. Note, however, that a disaster
is an affair of some magnitude, endangering
many people and much property. Such facil-
ities are not available for mitigating the minor
annoyances of a community, but they are if the
station licensee has knowledge that the emer-
gency is serious from the viewpoint of public
safety.
On this page last month we mentioned that
the protective services of local civilian-defense
organizations are increasingly being called out

to relieve their home communities from the
effects of such disasters. Now the Director of
(livilian .Defense, Dean James M. Landis,
urges the immediate establishment of WERS
networks to protect communities in natural
disaster as well as to facilitate operations of the
Citizens Defense Corps during wartime emer-
gencies. Writing in Civilian Front, OCD’s
weekly newspaper, he says:

“Civilian Defense units are playing an in-
creasingly major rdle in protecting their home
communities against other than war emergen-
cies — fires, hurricanes, floods and other dis-
asters. In such emergencies —as in those
arising from war emergencies — swift, depend-
able communications are absolutely essential.
WERS provides such communications when
telephone lines are down, when normal contact.
is completely disrupted, or when mobile units
are at a distance from their control centers. . . .
OCD strongly recommends that every commu-
nity take steps immediately to give itself this
added protection in case of emergency.”’

We have been surprised at the considerable
number of cities which seem to believe that
their inland location gives them immunity
from acts of the enemy, and which therefore
have neglected WERS. Perhaps the increasing
use of CDC to protect us against the vagaries
of Mother Nature as well as actions of the
enemy, and the new realization that CD
WERS installations may be used in such situa-
tions as well, will now impel them to embrace
this opportunity. If you had never thought of
the CD part of WERS as the means of carrying
on our familiar emergency communications
service, perhaps you now gain a new apprecia-
tion of its importance. No community is safe
against enemy actions. And if your community
is also tender to nature’s miscarriages, there is
double reason why you, as a local amateur,
should do your utmost to bring the possibilities
of WERS to the attention of local officials and
assist in the creation of a useful system of
emergency communication. Thereby you’ll be
participating in amateur radio’s traditional
réle and discharging one of the most important
duties of the stay-at-home amateur.

K.B. W,



« SPLATTER ~

OUR COVER

Tuis month QST features the fighting
Marine radio operators, and our cover shows a
typical devil dog in action. We see him concealed
under a clump of foliage, maintaining communi-
cation with & detached outpost unit. 1t’s only
training now, of course — but a remarkably real-
istic brand of training that resembles in every
detail the actual service he’ll soon encounter.

PAPER POSTSCRIPT

AppENDA from three QST departments to
our note in the March issue concerning the effects
of WPB’s paper limitation order:

Editorial — Beginning with this issue you'll
notice an enlarged type format on the editorial
pages (longer columns, with narrower top and
bottom margins). The resulting 6.5 per cent
increase in reading space will be of aid in pro-
ducing well-balanced issues.

Advertising ~~ Effective March 15th, adver-
tising space in QST is being rigidly rationed. The
paper thus saved will be used in part to print
more copies, belping to maintain distribution,
and in part for additional editorial matter per-
mitting an increased proportion of editorial
matter in coming issues.

Circulation — Even with these conservation
measures — lighter-weight paper, enlarged for-
mat, restricted advertising space — we won’t be
able to print enough copies to supply the growing
demand. ARRL members will, of course, be
assured of receiving their copies, but there will be
no excess. Newsstand quotas are necessarily re-
duced. To make sure of getting your copy each
month: If you’re & member, renew early and keep
your file intact. If you buy QST from the news-
stands, get your copy from the same dealer every
month. By so doing you will enable us to allocate
the available copies to maximum advantage.

FOOTNOTES

ANy list of QST authors usually includes
outstanding specialists whose intensive applica~
tion in a particular field has resulted in something
well worth passing on to the fraternity as a whole.
This month’s list of non-staff contributors is no
exception. There’s F. E. Brooks, jr., W5JLZ-ex-
WISWK, who freely admits that rebuilding the
rig always interested him a lot more than working
DX, so that in consequence he has no rare OSLs
to brag about. (For results of the latest rebuild-
ing, see p. 36) His home address is Austin, Tex.
(wherefor the W5 call), but he was living in
Kansas City when he got his first ticket (WISWK
—1936). Four years later he graduated from the
University of Kansas with a degree in E.E.
Since then he has been doing graduate work and
instructing in the E.E. department at Yale. Like
many another ham he usually ends a conversa-
tion by boasting, “But wait till you see the rig
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I'm going to build after the war is over!” . . .
J. P. Gilliam, W9VSH, had just the proper
mechanical and radio background for developing
so awesome a gadget as a siphon recorder (p.
18). Culminating a varied machine-shop experi-
ence, “Doc” is now chief electrical technician
in charge of the G. C. Conn model shop at Elk-
hart, Ind. (that’s right — band instruments).
There he builds electrical and electro-mechanical
gadgets, and — ssssh! (Military secret.) In radio
he has always been a high-speed man, notably as
Indiana’s SNCS in the AARS (WLHM). An
indefatigable tinkerer, he builds all the radio
gear he uses — and a lot he doesn't use. Sole
exception was the b.c. set his non-technically-
inclined XYL wanted for the kitchen cabinet.
For months she’d plagued him to build it, but he
was always “too busy.” Finally she gave up —
and built it herself! That’s one the OM never
will live down. . . .

« BOOK REVIEWS «

Principles of Electronics, by Royce G. Kloef-
fler. Published by John Wiley & Sons, Ine.,
New York. 175 pages, 6 X 9; illustrated. Price,
$2.50.

‘This is an introduction to the general field of electronics,-
intended for use as a text in a first course in electrical engi-
neering. As such it is written for second-year students and
consequently is largely descriptive rather than mathematical.

Opening with chapters on the electron, atomic structure,
the electric charge and the mechanism of current flow in
various media, the book proceeds to describe the construc-
tion and operation of various types of vacuum- and gas-
filled tubes. Besides the familiar radio types, the reader will
meet gas and vapor-filled rectifiers such as the ‘I‘'ungar,
mercury-arc rectifiers, and cold-cathode rectifiers, us well as
controlled rectifiers typified by the thyratron and ignitron.
X-ray tubes, cathode-ray tubes, electron multipliers and
magnetrons also are briefly described. The operation and
application of copper-oxide and selenium rectifiers are cov-
ered, and there is also a chapter on photoglectric cells and
photovoltaie devices. The book concludes with a chapter on
electronic applications in the radio and power fields.

The purpose for which the book was written obviates the
possibility of going into much detail in any one of the sub-
jects considered, but this very fact makes it excellent reading
for those who want an overall picture of present-day elec-
tronic devices and applications,

Fundamentals of Electric Waves, by Hugh
Hildreth Skilling, Published by John Wiley &
Sons, New York. 186 pages, 6 X 9; illustrated.
Price, $2.75.

It was not so long ago that detailed study of electromag-
netic waves was considered to be the province of the physi-
cist rather than that of the engineer. But recent develop-
ments in ultrahigh frequencies, as exemplified by wave
guides, have put new emphasis on the waves themselves as
well as on the means for generating and detecting them.

To those not blessed with a natural aptitude for mathe-
matics the subject of electric waves has many difficulties,
but Prof. Skilling’s book goes a long way toward making it
understandable, Like many of the texts now making their
appearance, it has been compiled — if that is the proper
word — from notes accumulated in the presentation of lec-
ture courses both in advanced training for war purposes and
as part of college curricula. Previous knowledge of electro-

(Continued on page 48) .
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Fighting Marines Learn

the

Arts of Warfare
at Camp Lejeune, N. C.

Visits the Marine\Corps

BY CLINTON B. DE SOTO0,* WICBD

THE scene is anywhere. The time, to-day
-------- or tomorrow, or the day before. The speaker,
anyone who has seen the action in the Solomons.

““ Boy, those Marines are tough babtes!”

'That’s the way any description of the job done
there by our fighting Marines always ends. You
may hear their courage iauded, their smartness,
their daring — but the crowning adjective is,
“They’re tough!”

Once that point is established —and it is
deathlessly recorded on the Marine Corps’ scroll
in history, as their traditional characteristic in
all the wars in which they have fought —- the
question comes: “What makes the Marines so
tough?”’

Marines were not born a special warrior class
with leather for epidermis and puncture-proof
guts — although you might think so from the
tales of their doings on Guadalcanal. Before join-
ing the Corps they were, like any cross-section of
young Americans, average youths with normal
frailties, quick to capitulate before fatigue and
inclined to moan over minor discomforts even as
you and L.

The process that transforms such lads into
hardened, reliant, tough fighting Marines is not a
mysterious One. When analyzed it comes down to
the basic simplicities of spartan physical condi-
tioning and thorough, intensive schooling in the
skills of modern warfare. It is processing that im-
poses on the trainee the rigors of combat long
before he reaches the battle line. Little that the
prospective Marine encounters in a foxhole on
battle-scarred atoll is likely to exceed in severity
the later stages of his training period. This is
logical procedure, of course; it weeds out the un-
fit, tempers those who remain into keen-nerved,
spring-muscled instruments of war.

If it seems incongruous to speak of fighting
soldiers and radio operators as one and the same,
be reminded that it is the Marine Corps we are

* Executive Editor, @ST.
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talking about. In the Marines every man is a
fighting man — as ready and as likely to engage
in personal combat as his fellows. In fact, there
is a saying in the Signal Battalion at Camp Le-
jeune that the men are trained to be Marines first
and radio operators second. Of paramount im-
portance is that they know how to fight — to pro-
tect themselves and their equipment and to hold
up their end in combat.

There’s an interesting sidelight to this. Some of
the new men assigned to radio training take less
than kindly to the thought of spending twelve
long weeks in school; they want to go right out
and kill Japs. Yet, if they but knew it, that
twelve-week training period is the surest and
quickest ticket to active service they can get.

The reason is that Marines with radio ratings
are assigned immediately to duty in combat areas.
Riflemen and many of the other specialists may
sit around for weeks or months at domestic bases
before going overseas. And then some will be sent
to hold down peaceful lend-lease bases, while
others will go to shore stations; many will never
see the amoke of battle.

But radio operators are so urgently needed that
nearly every new graduate is rushed to a war zone
as soon as he completes his training.

East Coast Training Center

We saw that training under way when we vis-
ited the main East Coast training center of the
Flee:, Marine Force at Camp Lejeune, New River,
N. C. '

Almost as remote as the battlefronts for which
they are training, the 265,000-acre reservation is
situated deep in North Carolina’s wooded fast-
nesses. If you travel there by rail the nearest
railroad point is twelve hours below Washington
— leaving you still 60 miles from the camp.

The sleeper disgorges you into the cold black-
ness. Only an occasional drowsy straggler is about
in the slumber-held village. There’s supposed to
be a bus, but when and where it leaves no one
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seems to know. Eventually a friendly mail-truck -

driver, preparing to leave for the camp with his
behemoth loaded tight with mail bags, resolves
your dilemma.

Inside the cab of the trailer truck you roll
noisily from village to village. Miles pass, and the
sky lightens with a grey dawn. Then, rounding a
residential corner still miles from the entrance to
the post, you have your first glimpse of the train-
ing activity dhead. In the distance a silvery
transport loafs along above the housetops, its
speed 80 slow you feel it must be an illusion. Sud-
denly a white puff appears underneath. It hangs
floating there — and then another appears, and
another.

“Ah! Paramarines!” the answer dawns. A
class of Marine parachutists is out for a few pol-
ishing-up jumps at low altitude.

The road becomes a two-lane highway, stlll
under construction. More miles drift sedately by
the mail-truck windows, and then you're at the
entrance to C'amp Lejeune — or New River, as
vou call the place if you want the local residents
to understand.

For it seems that the base — construction of
which was begun two years ago, the last perma-
nent military reservation to be established before
war struck - was originally called New River,
after the wide-banked stream along which it
lies. Later it was named Camp Lejeune {pro-
nounced Lezhern, in Washington; Lejune, within
its gates) in honor of Maj. Gen. John A. Lejeune,
a former commandant of the Marine Corps.
Now the camp, under the command of Maj. Gen.
Julian Smith, rates as one of the best military
posts in the country.

Beyond the pillared entrance and its vigilant
guards lie more miles of construction — vast
vistas of new building, with some 25,000 work-
men on the job. The view culmmates in a pan-
orama of spruce red-brick barracks and adminis-
trative buildings, and white-cement structures
housing utilities. Inside post headquarters the
sergeant of the guard charts the maze, pointing

out the Signal Battalion’s headquarters — half a-

mile away down a broad barracks-lined street.

The Signal Battalion

It is the Signal Battalion we have come to see
—=-gnd specifically the radio school. Radio, of
. course, is but one of the many branches of com-
munications taught at Camp Lejeune, and com-
munications is but one of the many specialties

taught there — specialties ranging from para-
marines, cooks and bakers, photographers, quar-
termasters, engineers, ordnance men and glider
pilots to experts in amphibian tractors and bar-
rage balloons.

Biggest of all these groups, however, is the Sig-
nal Battalion, with its three schools and eight
courses — radio, telephone and aircraft detec-
tion — and its total of more than 2000 men in
training at all times. Of these, some 800 are in the
radio school.

The moment we entered the headquarters
building of the Signal Battalion we sensed the
unmistakable atmosphere of the radio fraternity.
On inquiring for the officer in charge, Lt. Col.
R. L. Peterson, the executive officer, Major
G. C. Ruffin, jr., told us he had stepped out to
witness a test of a new British-model *walkie-
talkie” just received.

Qutdoors we found a group of officers clustered
around one of the sets, in contact with another
some distance away. The scene was a familiar
one; except that the participants were in uniform,
it resembled a dozen we’ve witnessed with hams
as principals, enthusiastically playing with a

piece of new gear. “Try this...” “try
that . . .” ‘““how about ...” ‘“turn up the
gain . . ."” “turn down the gain. . . .” 2nd Lt.

M. J. Couts, chief of the radio school, was at the
controls. Well up front in the ring of enthusiastic
advisers was Col. Peterson — in his enlisted days
himself a Marine Corps radio operator, later a
godfather of W3ELN, until Dec. 7th the ham
station at the Marine Corps’ Quantico Barracks.
Reluctantly leaving their fascinating play-
thing, the officers one by one returned to their
duties. We were conveyed into Lit. Couts’ hands
and embarked on our tour of the radio school.
But before discussing that tour, a word first
about Lt. Couts. If ever a Marine Corps veteran
of 22 years in the service — including 13 years in
China — could talk from an amateur background,
it was he. In fact, it was ‘“Marcus” who set up
famed AC8NA — later XU8SNA — in Shanghai
in 1925. Before that he had operated NPP/1 in
the ham bands, and later he was instrumental in
the establishment of AC2HN and AC2MJ in
Tientsin (’27) and Peking (’31). Between times
he was back at 8NA (in 1930, and. from 1937
through 1940). Toward the end of that last
stretch, you may recall, amateur XU8SNA han-
dled practically all the private and commercial
traffic coming out of China to the []. 5. A. — the
Japs having cut off the commercial channels.
Also accompanying us on the tour was Lit.
T. W. Hyland — the other end of the morning’s
walkie-talkie circuit, newly back from a Pacific
island and now at the station awaiting orders.
Another veteran Marine, Lt. Hyland was also
associated with XUSNA. Of even more interest
than his recountal of early amateur days, how-
ever, were his tales of recent actions in the South
Pacific — but these must await the re-telling.

Typical theory class in session. Lectures are illus-

trated with blackboard diagrams, demonstration panels
and examples of standard equipment.



While we're on the subject, we might as well
mention some of the other hams on the staff we
met — among them S/Sgt. R. A. Frye, W8VJZ,
a Class-A amateur who has been instructing in
electrical and radio theory at the school for the
past year; S/Sgt. M. D. Honeycutt, W3JOG,
also an instructor in electrical subjects, who re-
turned from South American duty to teach at
Quantico, where he was in charge of W3ELN;
and Sgt. D. S. McKenzie, WSRLH, field radio
instructor.

Top — Student
Marines learning
to copy with the
"gtick.” Right—
All code practice
transmissions are
hand-sent by ex-
perienced instruc-
tors.

Above — Basic
code class where
students learn in-
dividual charac-
ters. Right — Ad-
vanced code class
for “mill” practice.
Lower right — In-
structor giving in-
dividual tutelage
to an earnest
young Marine. Of-
Jficial U. S. Marine
Corps Photographs

The Radio School
The job of the radio school is to train radio

operators — the specialized kind of operators the

Marine Corps needs, not the kind who operate on
shipboard or at large shore stations. These ac-
company combat units with small field outfits, us-
ually hand-packed sets of a few watts output.
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As fighters these
radio Marines must
carry the radio gear
(usually as two- or
three-man crews) in
addition to their
regular packs and
a complete comple-
ment of weapons.
They’re trained to
set up stations and
start brasspounding
on a minute’s notice wherever their outfit stops
—-and on even shorter notice they’re prepared
to drop ’phones and key and grab an automatic
rifle in case of attack.

They’re competent radio operators, these wiry
leathernecks, capable of reading through the
thunderous noise of battle as well as the QRM in
the ’phones. Above all, though they’re fighters —
the hardest, toughest fighters in the world. Before
our visit is ended
we shall see how
they get that way.
But first we exam-
ine the radio train-
ing they receive.

The radio oper-
ator’s course has
four basic subdivi-
sions —sending and



receiving code, U. S. Navy radio procedure,
elementary electricity and radio, and training
in the operation of Marine Corps field radio sets.

The entire course covers a total of 12 weeks,

eight of which are spent in the classroom and four -

in the field. Tt is this latter third that distinguishes
Marine Corps training from that of other serv-
ices; the preliminary classroom instruction fol-
lows tried and proved formulas. The academic
work is based largely on Army curricula, includ-
ing the use of standard Signal Corps classification
and aptitude tests.

Code Instruction

Clode training is begun first. The student starts
out in one of three basic code rooms, located in
the converted barracks which serves as the main
school building. There, seated at a conventional
multiposition table, he hears the first seven code
characters sent over and over in different combi-~
pations, at a speed of 4 w.p.m. The character
speed is held at 20 w.p.m.

When these seven characters are mastered he
moves on to the next room, where seven more
characters are learned. Then he goes along to the
third room for an additional seven, and finally
back to the first room for the balance of the 35.

At first the student calls out the characters in
response to the instructor’s sending. When he has
learned to identify the sounds he begins to write
them down by pencil, printing according to
gtandard procedure.

There are no tapes; it’s all hand sending, either
directly by the instructor or from permanent wax
recordings played back on Telechords (special
code-teaching machines developed by the Dicta-
phone Corporation).

The average student takes about five days to
negotiate this basic instruction, but individuals
are allowed to progress as fast as they are able.
Of course, if a student already knows the code
he’s that much better off. A man with previous
code experience can complete the academic and
field phases of the course in ten weeks’ time.

The principle of permitting the individual to
progress as fast as his own ability permits is fol-
lowed throughout the code training program, as
we see when we go over to the “big code room”’
where advanced training i8 given.
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That name — “big code room’’ -— i a fitting
one. Constructed to be used as a mess hall in the
original planning of the camp, it is a huge, high-
ceilinged room half a block long. Spaced through-
out the interior are scores of code tables, divided
into groups by speeds. Practice material is always
transmitted at the same speed at any one table
— 6, 8, 10, 12, 14, 16, 18, 20 and 24 w.p.m.

A student fresh from the basic code rooms
starts in at the 6 w.p.m. table. He stays there un-
til he masters that spced, then moves on to the
next and so on. Tests are given every period, so
he can go along as fast as his progress allows. Al-
ways he progresses according to his own indi-
vidual ability, rather than according to a pre-
arranged schedule or until the rest of the class
catches up. 1t’s about the simplest and most di-
rect method of code training we’ve seen — and
it seems to work, too.

In the big code room, again, all sending is by
hand — either direct or recorded. Lt. Clouts and
his staff just don’t believe in using practice tapes
for training their kind of radio operators; after
all, they argue, the sending the students will be
required to receive when they get into active
service is by hand, so why train them on some-
thing with a characteristically different sound?
Which sounds logical enough.

Realistic Interference Effects
In the later stages interference is mixed in
with the practice transmissions, to accustom the
student to actual conditions —and not only
radio QRM but the even more distracting noises
of war. Recordings of Jap voices are fed into the
'phones along with code transmissions, for ex-

_ample. Other recordings of typical battle sounds

— exploding artillery shells, machine gun fire,
bombs — are reproduced through powerful loud-
speakers as realistic external sound effects.
During both basic and advanced training each
instructor sticks to one speed or group of char-
acters. Each is on his mettle to turn out men
with whom the next instructor cannot find

Harking back to the days of Indian warfare, the
Marine team pictured on this page operates under a
protective screen of concealing foliage. .4bore — One
man turns the hand-cranked generator which powers the
equipment. Below — The operator tunes the compact
receiver with one hand while copying with the other.
When his face is turned away, his forest-green nniform
makes him invisible from a distance of a few feet.
Official U. S. Marine Corps Photographs




fault. The “basic code” instructors —
men carefully selected for their special
abilities — in particular make very sure
that the men who go to the “big code
room’’ know each character thoroughly.

When the student emerges from this
training he’s supposed to be able to
copy plain text solid at a minimum of
20 w.p.m. and coded groups at 15. He’s
also supposed to be able to send plain
language perfectly at 17. However,
those who fall short of these require-
ments by not more than 2 w.p.m., may
still graduate. They’ll pick up the extra
speed fast enough in the field.

Which brings up one of the interest-
ing facets of the Marine Corps’ training
philosophy. They don’t claim that their
graduates are perfectly trained, at least
from the radio standpoint; instead, the
job is considered to be perhaps two-
thirds done. No school can provide the
equivalent of genuine experience. That
must come in the field.

It does, too — and not alone through
‘““on watch’ operation. We're told that
code practice is one of the ways the
Marines in the Solomons beguiled
leisure time — when they had it. Lines
were strung between tents and the keys
waggled constantly. Nor was this pas-
time confined to the radio crew; other
men became intrigued, and soon classes sprung
up in which code was taught to whole companies.

Procedure Class

As soon as they have achieved reasonable code
proficiency, the students begin work in the pro-
cedure class. Here they learn the technique of
radio operating, including traffic-handling, net~
work operation and U. S. Navy procedure.

Each table in the two procedure classrooms is
equipped as a net, with the instructor acting as
net control. The second procedure classroom is
also supplied with typewriters, to give students
who have passed the 18-w.p.m. point a little
“mill” practice. Typing skill is not a compulsory
requirement, however. Marine operators expect
to do most of their copying with a ‘“stick”;
there’s no place for typewriters in foxholes.

Again it must be emphasized that these men
are Marines first and communications specialists
second. All during their radio schooling their
training as soldiers goes on. They shoot, take
rifles apart and put them back together again,
learn how to use knife and machete — receiving
thorough grounding in all the tricks of the
infantryman’s trade. In short, they go out
equipped to do their job — which is to fight as
well as to carry on radio communication.

Theory Instruction

The elementary electricity and radio classes
are handled as lecture groups. There is no lab
work, but demonstration sets, display boards

(Gontinued on page §6)

Typical captured Japanese radio equipment. The
year pictured was abandoned by retreating troops when
Marines made a surprise attack on a Jap base during
the early fighting in the Solomons. Still intact and func-
tioning, it was put to work by the U. S, forces. Top —
Duplicate operating positions. Center — Panel view of

combination transmitter-receiver. Bottom — Part of
power supply assembly, showing elaborate switching.
Jap equipment, largely copied from American designs,
is efficient, substantially built and of surprising power

and range. Official U, S, Marine Corps Photographs
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A Siphon Tape Recorder for Radio
Telegraph Signals

A Rugged Homemade Unit Complete with Play-Back System

nY J. P,

SINCE tape recorders are not common
pieces of ham equipment, it might be a good idea
to start this story by answering the question,
“What ¢s a tape recorder?’’ In its simplest form
it is a gadget which may be used in conjunction
with any receiver to record on paper tape the
transmissions of any radiotelegraph transmitter
capable of putting a signal of moderate strength
into the receiver. Samples of typical tape record-
ings are shown on page 23. If the lower portion of
the undulating line is blocked off, the dots and
dashes will be easily recogmzed

From the point of view of the amateur, one
of the chief attractions of a tape recorder is its
ability to record bigh-speed
transmissions which may be
transcribed at slower speeds.
Commercial point-to-point
stations always use recorders
of this type, not only because
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GILLIAM,* WOSVH/WLHM

Among wartime projects we can think
of few more attractive than this siphon
recorder. To build it costs something in
time but relatively little in dollars and
cents, despite its elaborate appearance.
If the construction of separate parts is
farmed out to individuali mechanically-
minded members, the job should make
an excellent club proposition. We have
had an opportunity to see the unit in
action and can vouch for its successful
performance.
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ing possible high-speed com- I
munication, but also because
it has been found that it is
easier to train an operator
when transcription is by eye
rather than by ear, and that
average transcribing speeds
are higher.

Inspiration for constructing
this recorder was provided by
an article by Fred Schnell,
WO9UZ, appearing in QST for
April, 1936. The main points
of construction were based on his description.
While 1 was at it, however, I decided to add a
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Fig. I — Block diagram of recorder. The receiver is not included in the unit.

few features which would make the unit more
useful around the ham shack, as well as more in-
teresting to play with.

A recorder is undoubtedly the best available
device for testing one’s fist; the lengths of dots,
dashes and spaces can be measured with a ruler,
and there are no ifs, ands or buts when it comes

Front view, showing the control and jack panel. The
upper left-hand knob controls the audio oscillator switch
and gain; the knob below is for adjusting the tone of the
oscillator. Qutput from the oscillator is taken from the
left-hand jack. The upper jack to the right is for in-
serting a key or the photocell relay contacts in the oscil-
lator circuit. The lower right-hand jack and knob are for
signal-amplifier input and gain adjustment, respectively.
In this picture the covers for the exciter lamp and relay
are in place. The various controls and switches are along
the front edge of the panel. Left to right they are: motor
speed control, exciter lamp switch, motor switch, signal-
amplifier switch, photocell amplxﬁcr control and’ switch,

and jack for relay contacts.
0ST for



Top view of the recorder panel. The take-up reel is at
the left and the reel for the unused tape at the right. At
the center is the tape-guide assembly from which the
photocell in its shield is supported at the rear, while the
lens mounting projects from the front of the guide di-
rectly back of the lamp with cover removed. The tape
guide is pivoted at the right-hand end and its pogition
may be adjusted by the threaded-rod adjustment to the
feft of the light cell, while the coil spring provides ten-
sion. The pen arm and inkwell are immediately in front
of the tape guide. To the right of the take-up reel is
the take-up idler pulley working against the Lknurled
puller wheel on the motor shaft. ‘I'he other idler pulley
may be seen to the left of the feed reel to the right.
‘The relay operating from the light cell is mounted in the
lower right-hand corner.

to comparing the recordings of individual
“swings’’ with tapes made from perfect mechani-
cal transmissions. Accordingly, when the gang
found out that I had the recorder one of its most
frequent uses was in checking fists over the air.
This led to the addition of an audio oscillator,
the output of which could be fed into the re-
corder instead of a received signal, so that I could
check my own fist and do the same for anyone
who happened to drop in. Since the unit is porta-
ble, the oscillator also makes it more interesting
for club demonstrations.

To finish the job off I added a play-back ar-
rangement so that any of the recordings could be
used either to key the audio oscillator, coupled to
a speaker through a single amplifier stage, or to
key the transmitter with CQ tapes, ete.

From the accompanying sketches and photo-
graphs it may be seen readily that the building of
a recorder is not so easy a job as most amateur
constructional projects. Although most of the
mechanical parts may be made from metal
scraps of the most suitable size and shape, the
builder must be handy with tools, unless he hap-
pens to have a mechanically-minded friend who
is willing to do the work. Some of the parts re-
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quire simple but accurate machining, so it will be
nice if the pal on whom you bestow the honor
of doing the work has access to a machine shop.
Perhaps you can sort of ease him into the job by
giving him a part every now and then to finish
up. There is always more than one way to skin
a cat, you know!

The System

Perhaps it will be best to explain first how the
system works and just what parts will be needed.
The system is most easily explained by referring
to the block diagram of Fig. 1. The signal from the
headphone output of a receiver is fed into the
input of the audio amplifier marked signal am-
plifier, which is designed to compensate for a
certain amount of fading; otherwise any audio
amplifier with an output of 6 or 8 watts would
serve equally well if fitted with a 500-ohm output
transformer. The output of the audio amplifier is
fed through a rectifier to a small coil, marked
stgnal coil, which takes the place of the voice coil
in a rebuilt loudspeaker movement. Attached to
the signal coil is an aluminum rod which pushes
an arm against a spring return. The end of this
arm holds a short piece of fine metal tubing, one
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Fig. 2— Pen and actuating mechanism, Details of assembly are given in the text.
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hole centers. ‘The panel in the original is }4-inch steel.

end of which dips into a small inkwell while the
other bears against the paper tape to form a self-
feeding pen. As the signal coil moves up and down
with the signal the pen inscribes the dots and
dashes on the moving tape. The rectifier is re-
quired to keep the pen from chattering up and
down at an audio rate. The tape is pulled along by
means of a friction-wheel arrangement driven by
a phonograph motor. When you want to record a
visiting fist, the output of the audio oscillator is
substituted for the receiver output.

When a tape recording is run through for play~
back, the light from the automobile headlight
lamp is focused on the ink line by the lens unit.
{mmediately behind the tape is a small aperture
of a diameter slightly smaller than the width of
the ink line. Behind the aperture is a photocell.
The spot of light is adjusted to fall along the top
of the ink line so that part of the light will pass
through the tape where no ink appears, while
areas of ink will completely blot out the light
flowing through the aperture behind the tape.
The photocell then serves to operate a sensitive
relay which may be used to key the audio oscil-
lator or the rig.

Pen-Driving Unit

I doubt that anyone will be able to — ar want
to — duplicate the mechanical parts exactly,
since available materials and facilities will influ-
ence details, There is plenty of room for individual
ingenuity in arriving at the desired end, by one
means or another. However, the drawings will
make it easier to decide where liberties may be
taken. Since the pen arm and its driver are the
heart of the recorder, we might as well undertake

the description of these first. Referring to Fig. 2,
the driving mechanism is built around the
“works” of an old 8-inch dynamic loudspeaker
unit with a separately-excited field winding., The
core must be removed, drilled and reamed accu-
rately at the center to a depth of 13{¢ inches at a
diameter of 1% inch. The walis of the hole should
be polished smooth to reduce friction. The field
shell is then fitted with a face plate of soft iron,
34-inch thick, in which a 1¥4-inch hole must be
cut at the center. Other dimensions will depend
upon measurements of the speaker unit used.
Heavy studs or spacers are placed at the four
corners of the face plate to space it from the under
side of the panel when mounting,

The signal-coil form is turned from a small
piece of bakelite tubing. ‘I'he space for the signal-
coil winding (1600 turns of No. 42 enameled wire)
is 5/16 inch wide and 1/32 inch deep. A thin
bakelite washer (W) is cemented over the upper
eud of the form so that a Yg-inch-diameter (actu-
ally 0.120 inch) polished aluminum guide pin
can be fastened at its center with a thin nut.
The shoulder inside the form may either be
turned on the guide pin, or it may consist of
a second locking nut, although extreme care
must be used to locate the guide pin at the exact
center and square with the form. Flexible leads of
'phone cord are soldered to the ends of the signal
winding and the junctions are anchored firmly to
the top of the form with cement. While it will be
noticed that the inside diameter of the coil form
and the outside diameter of the field core are
shown the same (1 inch) in the drawing of Fig. 2,
either the top end of the core, or the inside of the
coil form must be machined down so that there is
a clearance hetween the two of about 0.010 inch
to allow free movement of the form over the end
of the core. Similarly, the guide-pin hole in the
center of the core and the guide pin itself must be
made to fit so that the coil will move freely, but
without excessive play. Care must also be used in
mounting the face plate to make the core central
in respect to the hole in the face plate. This unit
should be mounted centrally beneath the 14~inch
hole marked pen push-rod quide in the panel plan
of Fig. 3.

The upper end of the signal-coil guide rod
serves to push the pen push rod through the pen
push-rod guide shown in the upper right-hand
corner of Fig. 2, so the top end of the coil guide
rod should be flattened so that the bottom end of
the push rod will not have a tendency to skid. The

L

Underpeath the panel,
showing the phonograph mo-
tor, the speaker unit for driv.
ing the pen of the recorder
and the oxide rectifier. The
motor speed-control disk is to
the left of the motor.
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push rod is also made of Y4-inch aluminum rod
and it and the push-rod guide should be made to
fit accurately to allow the rod to slide up and
down freely, but without excessive play. A clear-
ance of 0.005 inch is suggested. The guide mounts
in the hole marked for it in Fig. 3.

From this point on, we can breathe a little
easier, for most of the other parts can tolerate
somewhat less accuracy and, if you have patience
and a steady hand, much of the work can be done
with hand tools if need be. However, it should be
borne in mind that the better job you do in fitting
the parts, the less likely you are to run into trou-
bles which are difficult to cure.

Pen Mechanism

The pen arm, which is pushed up and down by
the push rod, consists of the four parts lettered
in Fig. 2. The main part of the arm (D) is cut from
lg-inch aluminum sheet. ‘The slit with the lateral
notch at the right-hand end forms a means of
clamping the pen in position. The slit at the other
end is for fastening one end of the flat spring. Both
slits should be not more than 1/32-inch wide, so
you may have to get a jeweler to do the job. The
length of spring between the main part of the pen
6SJ7

60V, !5V,

Interior view of the case, showing the power supply
to the left and the audio oscillator-amplifier and sign
amplifier on a single chassis to the right. The amplifier
for the light-sensitive cell, removed for this picture, is
mounted on a small metal shelf fastened to the back
of the cabinet over the rear portion of the right-hand
chassis. The speaker shown is a five-incher of the mag-
netic type. Vacant sockets are for interconnecting plugs.
The control panel is recessed by spacing strips of wood.

arm and the mounting piece (A) should be ¥3
inch. The mounting piece is formed from a short
piece of }{-inch brass rod. The piece (B) is used as
a clamp for the left-hand end of the spring. 1
made the spring from a piece of steel clock spring.
This makes it necessary to punch the screw holes,
since the steel is too hard to drill. If you can’t
manage this, spring copper, which may be drilled,
makes a pretty good substitute. Part (A) is filed
flat on top, as shuwn in the end view, so that it
may be clamped firmly by the thumb setscrew of
the pen-arm holder shown in the lower right-
hand corner of Fig. 2.

Naturally, we must have something to limit the
stroke of the pen to keep the horizontal ink lines
straight on the tape. The pen stop, shown in Fig.
2, takes care of this. The one shown is cut from a
solid piece of brass, although there are doubtless
other ways of making it. The only requirements
are that its over-all size be kept small enough to fit
in the space allotted to it on the panel and that
the ceater of the space between the adjusting
screws be central with the hole in the pen-arm
holder. In mounting the stop the base of the pen-
rod guide may have to be filed off on one side,
since these two come quite close together.

The pen itself is a piece of stainless steel tubing
such as that used in the manufacture of hypoder-
mic needles, about 114 inches long. The size
which has been found most satisfactory is No. 24
Stubbs gauge, having an outside diameter of 0.22
inch and an inside diameter of 0.014 inch. One end
of the pen is bent to dip into the small inkwell,
which may be seen in the photographs just to the

6A6 555y
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Fig. 6 — Circuit diagram of the signal amplifier.

C1, Co, Cs — 0.1 ufd.

(4, Cs — 40 pfd. R7 — 500,000 ohms.

Ce— 0.1 pfd. Rs — 650 ohms.

Cz ~ 4 pfd. L o

Ri — 3 megohms. enameled

Rz — 1000 ohms. form ghown in Fig.

Ra, R« — 1 megohm.
R4; —- 250,000 ohms.

22

ohms,

Re — 25,000 ohms.

Signal coil, 1600 turns No. 42
wire wound

ance approximately 375

R — Oxide rectificrs.

T1 — Class-B input transformer.

T2 — Class-B output transformer,
8000 ohms to 500 ohms.

J -~ Input jack, open-circuit.

All voltages measured with 2000
ohms-per-volt meter.
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Fig. 7. — Circuit of audio oscillator and amplifier.
C1, Cz, de—- 500 ppfd.

OUTPUT TO “v_— Sl

Ce—1
Cs— O, 01 pfd.
Cg — 40 pfd.

Ri, Re, Ra —-250,000 ohms.

R4 — 1000 ohms.

Rs, Re — 500.000-0hm volume control.

All voltages measured with 2000 ochms-per-volt meter.

right of the headhght bulb, the construction of
which is shown in Fig. 2. It consists merely of a
piece of hex stock drilled out to form a small cup
which is then soldered onto a length
of 1/16-inch brass strip. The slot and
thumbscrew allow the well to be T

5/16 inch wide and 0.01 inch deep is milled down
the center of a piece (A) of heavy brass (3/16-inch
bakelite might be substituted) 1 inch wide and 5
inches long, forming a track for the 5/16-inch
paper tape. To hold the tape in the track, retain-
ing strips of brass 1/16 inch thick and 13/32 inch
wide (B) are fastened along the top and bottom of
the track piece with No. 4 machine screws. These
strips overlap the track by 1/16 inch on both
sides. WOUZ avoided the milling job by placing
spacing strips of shim material 11/32 inch wide
under each of the retaining strips.

At its nghb—hand end the assembly is fastened
to a piece of 14-inch brass rod (C), drilled its
length with a g-inch hole, by means of a pair
of No. 4 machme screws tapped into the wall of
the rod. This rod then slips over a !4-inch post
(D) mounted on the panel to form a hinge on
which the whole tape-guide assembly may swing
for adjustment of the pressure of the tape against
the pen.

Play-Back Accessories

One and seven-eighths inches from the left-
hand end of the track piece a l4-inch hole is

swung out of the way when remov-
ing the pen arm. I added the extra
feature of a threaded cap so that I
could carry the unit around without
spilling the ink.

5V,A.C.
%

Tape Guide

‘We now have the pen and its actuating mech-
anism ready, but we need something to hold the
tape up in front of the pen. The construction of
the tape guide is shown in Fig. 4. It may look
complicated at first glance, but when you take it
apart, there really isn’t so much to it. A path

Fig. 8 — Photocell-amplifier circuit.
Ri — 60 megohms.
Rz — 10,000-obhm wire-wound potentiometer.
Rz — 3000 ohms.
R4 — 20,000 ohms.
1.S. Cell — Cetron WB CE22, Class E, or Class C.
Ry — Staco, MR5 5000-ohm back contact or similar
sensitive refay.
‘The switch is incorporated in Rz.

¢

Right — Sample tapes made by the recorder,

April 1943

63volts

e o

Fig. 9 — Circuit diagram of power supply.
Ci, C2 — 8ufd. filter condensers.
Ri1 — 15,000 ohms, 20-watt.
Li—38 hy ., 120 ma. (Thordarson 'T'75C49).
I.2 — 12 hy., 150 ma. (Thordarson T17C00-B).
Ty — 375 volu each side of center, 150 ma.; 5 volts,
4 amp.; 6.3 volts, 5 amp. (Thordarson T13R15).

drilled with its center 142 inch below the lower
edge of the upper retaining strip. The hole is
drilled through the 2{¢-inch track piece only; it
does not extend through the retaining strip. This
hole is for mounting the photocell and shield of
the play-back section. The photocell mounting
(Q) is turned from a piece of round brass stock
whose diameter will depend upon the size of shield
used for the photocell. The shield should fit snugly
over the stock. Since the inside diameter of the
tubing I used for the shield was 134 g-inch, stock of
this diameter was used. The piece is hollowed out
to make a cup }4-inch long with a 14 g-inch wall.
{Continued on papge 8%)
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Some New Thoughts on WERS

A Supplement and Commentary on RBecent Developments

BY GEORGE

TEN months ago QST presented OCD’s
new plan for civilian defense communication, the
War Emergency Radio Service. Since that time
every issue of QST has carried more details on
WERS — how to go about organizing, sugges-
tions for building and operating equipment, arti-
cles on typical WERS organizations among those
first licensed, explanations and interpretations
of new and amended rules. As the saying goes,
much water has passed under the bridge since
last July. We have had to absorb many changes
in our ways of thinking, and to some of us the
rapidly-changing situation has no doubt been
confusing. We have had to make the best of
many bad situations while fighting for better ones.

Actually, the WERS picture has not changed a
great deal since then. ARRL and OCD recom-
mended the district plan of licensing, and we still
do, although FCC has been granting licenses to
independent communities. Procurement of equip-
ment and enlistment of personnel goes on as in the
past, getting tougher all the time. Some communi-
ties have found it impossible to get started;
others have progressed to the point of applying
for licenses, only to find the license held up by
FCC because some detail of the regulations was
not, complied with; still others have received their
licenses, started operation and tests, and are
ready for the first bomb to fall.

Stations in the War Emergency Radio Service
are not necessarily civilian-defense stations. We
knew this all along (State (Guards were included
in the original rules), but we continued to use the
term rather loosely, for the most part scarcely
recognizing State (yuards as a part of WERS.
Fither it was WERS or it was State Guard. Now
the Civil Air Patrol steps into the picture, and it is
time that we revise our terminology. We must
eease speaking of WERS when we mean civilian
defense radio. WERS embraces all three cate-
gories, and we should speak of them, we suggest,
as CD-WERS, SG-WERS and CAP-WERS. It
is not inconceivable that still other categories
will be included. As amateurs are taking part
in CD-WERS, so are they taking part in SG-
WERS and so will they participate in CAP-
WERS. If any other new categories of WERS
crop up, amateurs will likewise play a leading
part; so let’s start keeping them straight.

Aiding the Enemy

In conducting our operations in CD-WERS, &
little common sense will go a long way in devising
ways and means of keeping important informa-

* Acting Communications Manager, ARRL.
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tion from the enemy in approaching planes or in
our midst as saboteurs. We must assume that
each approaching enemy plane will be equipped
with receivers capable of hearing our signals and
with direction-finding devices to tell where the
signal is coming from. FCC hus required that
civilian-defense stations transmit their call letters
at the beginning and end of each complete ex-
change; but even the transmission of call letters
might tell an approaching enemy the general lo-
cation of the station he is hearing. Army defense
commanders now require that call letters not he
announced during blackouts, and that all trans-
missions be not over thirty seconds in length and
that the same station transmit not oftener than
once every two minutes.

What to do, one asks? FCC says we must do
one thing and the Army says we must do the
exact opposite. Qur course of action is clear if we
will remember that the Army is supreme during
wartime and that its orders supersede all others;
and that such Army orders have effect only dur-
ing periods of enemy action. In other words,
CD-WERS stations must announce their call
letters, in accordance with FCC rules, at all times
during regular test periods, but they must not
announce call letters or locations of any kind that
might be useful information to the enemy during
periods of enemy action.

‘What it actually boils down to is this: (1)
CD-WERS is normally under the jurisdiction of
FCC, and during normal periods (regular test
periods specifically) call letters must be announced
according to the FCC rules. Transmissions may
be of indefinite length. (2) When the blue alert
sounds, the Army is in power and Army orders
are supreme. Until the all-clear, CD-WERS sta-
tions (a) dispense with all call letters and an-
nouncement of any locations and (b) each station
may transmit only once every two minutes and
that transmission may not be over thirty seconds
in length. This means that classes training C'D-
WERS operators should train them accordingly
— with and without call letters, and in 30 sec./2
min, bursts. It is just as mandatory to use station
call letters at one time as it is not to use them at
another.

Silencing
During a period of enemy action the Army, for
one reason or another, may wish to silence all sta-
tions in the War Emergency Radio Service. This
silencing will be done at the order of the controller
of communications at the Army Information Cen-
ter in the area nearest that wished to be silenced,

08T for



and the order will be sent only to the central city
of each district warning area. From that point on,
it is the responsibility of civilian-defense authori-
ties to silence the stations of their networks, and
the silencing must be prompt and complete.

The silencing order will go from the Informa-
tion Center to the d.w.c. city by wire. No provi-
sion has been made for any sort of radio com-
munication between the two points. While this
seems to us to be tempting fate, it behooves CD-
WERS licensees to avoid, if possible, any further
use of wires in receiving such orders. Even inde-
pendently-licensed municipalities should estab-
lish radio contact with their d.w.c. cities as a sup-
plement at least to any provision for receiving
silencing orders by wire — such as, for example,
modification of the station license to include a
unit located in the d.w.c. city, and operated by an
operator living in that city, as a part of their
network.

The use of “key” broadcasting stations as a
means for receiving silencing orders is not con-
sidered applicable to CD-WERS, and should under
no circumstances be the only provision made. [t
is expected that such broadcasting stations, after
giving the 1000 c.p.s. tone and announcernent of
radio silence, will not be allowed to come back on
the air until the “all clear,’” or if they do they will
be of no value to CD-WERS licensees. We recom-
mend that direct contact with d.w.c. be main-
tained in all cases.

'BOMBED AREA
&

W o

Mobiles

We had previously thought of organized CD-
WERS nets as consisting of a control station col-
lecting reports from net stations operating in
strategic sectors of the community. Thus air-raid
wardens, unable for one reason or another to use
the telephone to send in their reports, could file
the report at the CD-WERS unit neurest their
patrol area. While installation of such fixed units is
still a part of the plan,! it is now recognized that
the inclusion of mobiles of the various protective
services will make a most valuable addition to
the service that can be rendered by warden’s
post station units and the dispatch of facilities
from the coutrol point. In fact, mobile units of
services such as fire, police, medical, etes, will
comprise the most valuable elements of the whole
system; for, while wardens can report an incident
to the control station initially, fire can send its
mobiles immediately to the scene of the incident
and kecp in contact, by radio, with those mobiles
direct from the fire station; similarly police and
hospital facilities. The local control center then
becomes a place where the various services are
coordinated and where an up-to-the-minute pic-
ture of conditions in the community is main-
tained.

{Continved on page 76)

! “The Tri-Part Plan,” Feb., 1942, ¢ST, p. 19.
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Illustrating the isolation of the independent licensee. While Northport has immediate access to the combined
facilities of the district, Islandport, with its wire line bombed out, is helpless either to summon aid or dispatch it.
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YOUR SERVICE RECORD?

As THE headquarters of the amateurs,
ARRL is endeavoring to compile a record of all
amateurs serving in the armed forces and else-
where in the government’s service. You fellows
and YLs can see the immense vulue such a record
will have for us all after the war. We want to be
able to point at the amateur's contribution to this
effort and cite the statistics. While we particu-
larly want to know about those amateurs in the
armed forces and the merchant marine, we
should also like to know about those in war-radio
work in the Civil Service. We're a3 much inter-
ested in you amateurs with operator license only
as we are old-timers with station calls. And as
much in VEs as Ws and Ks.

We do not wish any restricted data whatever;
they are altogether unnecessary. But we do yearn
almightily to build up our record, for our com-
mon good when peace returns. Won't you help?
To assist you, we print a form on this page, which
may be cut out or reproduced. It lists the essen-
tial dope we need. We believe it to be OK every-
where but if it calls for any data which are re-
stricted in your organization, just leave that part
blank. We'll also appreciate your mentioning the
calls of your amateur associates (get the calls
right!) and explaining to other amateurs the de-
sirability of reporting themselves for our record.
{And if you've had a promotion since you last
registered, how about a new report?) Incidentally,
that’s the way we get our mentions for the “In
The Services”’ department in QST

This roster has only one purpose: to show what
the amateur does in the war and to demonstrate
that it is wise national policy for our countries to
foster amateur radio. Let’s have your data for the

record — now, while you think of it! Address
ARRL, West Hartford, Conn.

SIGNAL CORPS SEEKS AMATEUR GEARR

BB D10 amateurs are requested to sell their
factory-built short-wave communication equip-
ment to the Signal Corps, Army Services of Sup-
ply. This equipment is needed both for training
purposes and operational use, the War Depart-
ment has announced.

The equipment nceded consists of manufac-
tured transmitters ranging in power from 25 watts
to 450 watts and covering various bands, as well
as the corresponding types of receivers; and es-
pecially desired are audio-frequency and radio-
frequency signal generators and oscilloscopes,
precision a.c. and d.c. voltmeters, ammeters and
milliammeters, and other equipment for testing.

Used equipment will be purchased if it is in
perfect operating condition or if it can readily be
restored to such condition. The price paid for
each item will be set by a Signal Corps inspector.
Persons in possession of the desired equipment
who wish to sell it for the use of the Army are in-
vited to send a brief description, including name
of manufacturer and model, to Captain James C.
Short at the Philadelphia Signal Corps Procure-
ment District, 5000 Wissahickon Avenue, Phil-
adelphia, Pa.

The list of desired equipment follows:

Transmitters — Hallicrafter and Collins.

Recetvers — Hallicrafter, National, RME, Ham-
marlund and Howard.

Meters —— Weston.

Capacitors — Mica and paper.

Oscilloscopes, audio signal generators and 7.f.
signal generators.

AMATEUR WAR SERVICE RECORD

Name

Call, present or ex; or
grade of op-license only

Present mailing address

SERVICE
1 Army

[7] Coast Guard
("] Marine Corps

Rank or rating

[[] Merchant Marine

Branch or bureau: Signal Corps, AAF, Buships, WAVES, etc.

(] Civil Service
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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
your classification.

V.W.0.A. HONORRS WAR SERVICES

For the first time, the chiefs of the com-
munication services of the armed forces and the
Merchant Marine sat down to dinner together,
on the occasion of the 18th annual ‘dinner-
cruise” of the Veteran Wireless Operators Asso-
ciation at the Hotel Astor in New York, on Feb-
ruary 11th, in the presence of a distinguished
audience of communications and broadcasting
leaders. They were there to receive, at the hands
of William J. McGonigle, W2ASN, the president
of VWOA, that association’s Marconi Memorial
Honor Award Plaques on behalf of their respec-
tive services. The plaques commemorate out-
standing service by radio men and provide space
for recording the citation of those who particu-
larly distinguish themselves in the present war.
The awards were made to Major General Dawson
Olmstead, Chief Signal Officer of the Army; Cap-
tain Carl F. Holden, Director of Naval Com-
munications; Colonel A. W. Marriner, Director
of Communications, Army Air Forces; Captain
E. M. Webster, director of Coast Guard com-
munications; Lt. Colonel J. P. Berkeley, director
of Marine Corps communications, and Captain
Thomas Blau, Commandant of the U. 8. Mari-
time Service. The presentations and the accept-
ance of each officer on behalf of his command
were broadcast. 1t was quite an occasion.

The chiefs of communications, with the VWOA
plaques to radio men of all services. Standing: Captain
Blau, Colonel Berkeley, Mr. McGonigle, Colonel Mar-
riner, Seated: Captain Webster, Captain Holden, Gen-
eral Olmstead.

VWOA also presented a special commemora-
tive medal to Major (eneral Follett Bradley,
Commanding General of the First Air Force, cele-
brating the historic part played by him as wireless
operator in 1 Wright plane 30 years ago when
radio was first used from a plane for the adjust-
ment of artillery fire. The ground operator on that
occasion was Major General J. O. Mauborgne,
retired, former Chief Signal Officer of the Army,
then a first lieutenant, who was also present as a
speaker. Marconi Memorial Medals of Achieve-
ment were presented to two former operators who
have attained top rank: C. J. Pannill, president
of Radiomarine Corporation of America, and
W. J. Halligan, president of Hallicrafters, both of
whose plants fly the Army-Navy E Award. Ken-
neth B. Warner, secretary and general manager
of ARRL, was elected an honorary member. On
the latter occasion, paying tribute to the radio am-
ateur, Mr. McGonigle, VWOA'’s president, said:

(Continued on page 656)

Bnght stars in wartime
communications, at the
VWOA dinner-cruise. Left
to right: Lt. Col. J.
Berkeley, director of Ma-
rine Corps communica-
tions; George W. Bailey,
ARRL president and
VWOA special Washing-
ton representative; James
Lawrence Fly, chairman of
FCC and BWC; Maj.
Gen. J. O, Mauborgne, re-
tired, former Chief Signal
OHicer' Maj. Gen. Daw-
son Olmstead the Chief
Signal Officer of the Army,
head of the Signai Corps;
Capt. E. M. Webster, di-
rector of Coast (Guard
communications; William
J. McGonigle, W2ASN,
long-time president of
VWOA; Capt. Carl F.
Holden, Director of Naval
Communications; Maj.
Gen. Follett Bradley,
Roosevelt’s recent emis-

sary to btalm, Col. A. W. Marnner, Director of Com-

munications, Army Air Forces; Capt. Thomas Blau,
Commandant of the U. S. Maritime Service; A. J.
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Costigan (general manager of Radiomarine Corp.),
VWOA’s vice-president; Ted McElroy, world champion
radiotelegraphist.
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Elementary A.C. Mathematics

Part III *— Average and Effective Values

BY GEORGE GRAMMER,.™ WIDF

THE vector examples in the preceding
discussion used arbitrarily-assigned values of
phase angle for the various currents and voltages,
with no indication as to how such angles could
oceur in actual circuits. It is natural, therefore, to
ask how these phase angles are determined in the
practical case. However, before considering this
problem it is desirable to digress temporarily to
examine a question which needs to be answered
before very much practical work can be done. It
is this: What overall ““value,” if any, can be as-
signed to a given alternating current when the
current sometimes flows in one direction and
sometimes in the other, and when the umount of
current flowing is continually changing as well?

The conventional approach to a problem of
this nature is to determine an average value.
However, it is obvious from inspection of a sine
wave that an average value will not be satisfac-
tory. Since the positive and negative halves of the
cycle are identical, the average of the positive
half and that of the negative half taken sepa-
rately must lead to identical numerical results.
But one value is positive and the other negative,
so that adding them together to find the total for
the whole cycle gives zero as an answer, This is
simply a statement of the fact that in uny com-
plete cycle, or any number of complete cycles,
just as much current flows in one direction as it
does in the other. ‘Thus, on the average, the cur-
rent in an alternating-current circuit is zero.

No other result could be cunsistent with the
definition of an alternating current. If the aver-
age current on the positive half cycle is larger than
that on the negative half, there will be & net flow
of current in the positive direction in each cycle,
and hence a net flow of current in the positive
direction during the whole period while the
varying current is flowing. This net flow consti-
tutes a unidirectional current, so.a current having
such characteristics would be a composite affair
consisting of an alternating current and a direct
current combined in the one circuit. A purely
alternating current cannot have such a d.c. com-
ponent. If the definition of an alternating cur-
rent excludes a d.c. component, then the average
value of an alternating current of any waveshape
whatever must be zero; in any complex a.c. wave
the average current on the positive half cycle
must be the same as that on the negative half
cycle. The sine wave is simply an eusily-inter-
preted case.

Nevertheless it is possible to find an average
value for an alternating current, if we agree before-

*Part 1 appeared in QST for February, 1943, and Part
II appeared in QST for March, 1943.
** Technical Editor, QST.
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hand to adopt some meaning for “average’’
which will have a useful application. The mean-
ing which has been adopted is this: The average
value of an alternating current is the average
value of the current flowing on euthcr the positive
or negative half cycle. This definition acquires
utility when alternating current is rectified -
when by some means the normal direction of
current flow in one half of the cycle is reversed so
that the current always flows in one direction.

Finding an Average

Although the average as defined above repre-
sents a specialized application, finding its numeri-
cal value is a relatively simple problem which
can be used to illustrate a fundamental mathe-
matical process. Consider for a moment the ques-
tion of the average height of a group of men.
This can be found by adding all the individual
heights and then dividing by the number of indi-
viduals. As an example, let us suppose that ten
men have the following heights, expressed for
convenience in decimal parts of a foot:

No. 1-—5.4 feet
No. 2—6.1 ¢
No. 3--5.9
No. 4—5.6 *
No. 5—6.0 “
No. 6—¥5.8
No. 7—5.5
No. 8—6.2 ¢
No. 9—59 «

No., 10— 5.7 *

On dividing the total, 58.1 feet, by 10 (the num-
ber of individuals) we find that the average height
is 5.81 feet. We interpret ‘“average height’’ as the
height each man would have if all the heights were
the same, provided that the sum of all these aver-
age heights is the same as the sum of all the actual
heights. We could attempt to apply the same
process to the problem of determining the average
value of one-half cycle of a sine wave, but would
find ourselves faced with a difficulty right at the
start. In the example above we had ten men to
deal with, but how many “individuals” are to be
found in the sine wave? The answer i8, of course,
that in completing a half cycle the current goes
through an infinite number of values. It would
hardly be feasible to tackle such a problem with
only one lifetime to work on it. Nevertheless an
approximate answer could be obtained by select-
ing values at equal intervals along the sine curve,
adding them together, and then dividing by the
number of values selected. We should expect
that the greater the number of values selected —
that is, the smaller the intervals between them —-
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the more closely we should approximate the
actual value.

However, it is illuminating to look on the ques-
tion of finding an average from a different view-
point. Going back to the height example, suppose
we draw a graph on which each man is repre-
sented by a column (of any convenient width so
long as all the widths are the same) drawn to a
vertical scale such that the height of each man is
in correct proportion. The columns are to be
placed side by side, touching, as shown in Fig. 17.
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Fig. 17

Let us assume that each column has a width of
one unit, so that their total width iy ten units.
Then the area enclosed by each column is equal
to the base, 1 unit, multiplied by the height of the
column. For example, column No. 5 has a height
of 6 feet so that its area is 6 X 1, or 6 “man-feet.”
Without trying to interpret the meuning of “man-
feet”” other than to note that it is the result of
multiplying men by feet, we observe that in the
scale chosen one foot equals one vertical unit,
which in turn is equal in length to one horizontal
unit. Multiplying vertical by hoizontal units
therefore simply gives us a certain number of
square units.

Adding together the ureas of all the columns
will give us the total area bounded by the outside
lines of the columns and the horizontal axis of the
graph. This figure is formed by starting at point
A, moving upward to B, then across the top of
the first column to the edge of the second, up the
edge to the top, then across column 2, down to
the top of column 3, and so on until the complete
path is traced through C and D back along the
axis to A. The average height of the figure ABCD
is then defined as the height of a rectangle having
a base of the same horizontal length and having
the same area as the figure. In Fig. 17 this equiv-
alent rectangle is AEFD. Its height, AE (or DF)
is found by dividing the area by the length of
the base. From this viewpoint the process of find-
ing an average is fundamentally one of tinding an
area, the height of an equivalent rectangular area
being the average value of the graph.

In the example considered the same numerical
answer is secured by either method. However, the
addition of heights in the first method is simply
a special case of the more general method of
finding an area. The first method assumes that
each individual has unit width, so that the prod-
uct of width times height is numerically equal to

the height, but in many cases this simplifying
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assumption will not be true. For example, suppose
that for some reason we are interested in knowing
the average ratio of height to weight of the group
of men. In such a case the width of each man’s
column would depend upon his weight. Of two
men having the same height but different
weights, the heavier would have the greater in-
fluence on the average because he would be asso-
ciated with & wider column and hence would
represent a greater area.

Average Current

At first sight the problem of finding the area
between a half-cycle of a sine curve and the
horizontal axis does not appear to be any simpler
than adding up an infinite number of individual
values. Mathematical methods exist for finding
such areas, but as they are beyond our present
scope we shall content ourselves with a graphical
solution. The expression for the instantaneous
value of a simple-harmonic alternating current is

i = [, sin (0t + a)

where / ,, is the maximum value or amplitude of the
current and the other notation is the same as that
previously used. The phase angle, «, is of no par-
ticular concern because we are arbitrarily select-
ing an instant of time when a half-cycle is begin-
ning, hence we can neglect a. /., is a constant —
that is, its value does not vary, once assigned -
and as a matter of convenience we can assign it a
value of unity, or 1. Then the instantaneous cur-
rent, ¢, is proportional to sin wf, and plotting
sin wt through a half cycle will give us the curve
whose average value is to be found.

The curve should be plotted as accurately as
possible on cross-section paper. A reasonably am-
ple scale should be used. The original of Fig. 18
was on paper having 10 divisions to the half inch,
with units of angle plotted along the horizontal
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axis on a scale of 20 divisions to one radian (0.05
radian per division), and with sine values plotted
along the vertical axis on a scale of 100 divisions
to 1 unit (0.01 per division). Each square divi-
sion, or elemental block, therefore represented 0.05
multiplied by 0.01, or 0.0005 square unit of area.
Since the radian measure of angle and the trigo-
nometric functions are both ratios based on the

radius of the eircle, expressing the angle in radi-
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ans leads to a consistent numerical result when
the area is determined. The unit of area in this
case is simply a number, having no dimensions
itself because there are none associated with the
sines and angles entering into its composition.

The area under the curve — in this case, the
area enclosed by the curve and the horizontal
axis between the points where the curve inter-
sects the axis — can be found by counting the
blocks so enclosed, making due allowance for
fractional blocks (those which are partly inside
and partly outside the curve). It is convenient to
divide the area into strips, as shown in Fig. 1%,
and to form rectangles wherever the boundary
line of a strip intersects the curve. The areas of
the rectangles can be found quickly by multiply-
ing the height by the width, thus restricting the
actual counting operation to the irregularly-
shaped areas between the curve and the rectangles.
1t is obviously not necessary that each strip have
the same width, although in the figure all of
them do have the same width except the one
labeled M. It should also be apparent that the
number of strips does not matter particularly,
although there will be less actual counting to do
if a large number of strips is used, and the accu-
racy may improve as a result.

If the work is done with reasonable care, it
will be found that the area is within one per cent
or s0 of 2 square units, 2 being the exact value as
found by mathematical methods. To find the
average value of the curve we then divide the
area by the base (which is equal to =) so that
“ 5 = 0636
A rectangle of the same area und width will have
a height of 0.636, as shown by the dashed outline
in Fig. 18.

In drawing the curve we arbitrarily assigned
the value of unity to /,, but since /,, may have
any value the average value of a given current
obviously will be proportional to /,. We there-
fore restore /, to its proper place in the equation,
obtaining

Average value ==

Average value = 0.636 /.,

It is well to emphasize once more that this
‘““average” wvalue has the special meaning previ-
ously given.

Effective Value

Since the average value of an a.c. wave as
defined above is not useful so long as the current
actually reverses its direction periodically, it is
necessary to adopt some different definition to
express the overall effect of the current. We know
that, despite the fact that the average current
over a whole cycle is zero, an alternating current
nevertheless is able to do useful work. 1t is only
logical, then, to examine the possibility of using
work or energy as the basis for establishing an
overall value for the current. Since the current is
continually varying, the amount of work done
also varies from instant to instant. However, if
we can find the total amount of work done in,
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say, the time of one cycle, the average rate of
doing work can in turn be found by dividing the
total work by the time. Since the rate at which
work is done is the definition of power, the aver-
age rate of doing work will be the average power
associated with the current.

In d.c. circuits, Ohm’s Law tells us that power
is proportional to the square of the current flow-
ing. 1f this is also true in an a.c. circuit, then we
have a means for assigning a value to an alter-
nating current. For if power is proportional to
the square of the current then current is propor-
tional to the square root of the power, and we
can say that the “overall” value of an alternat-
ing current is proportional to the square root of
the average power, based on the amount of work
done by the current in a whole cycle.

Ohm’s Law, the essence of which is that current
flow is directly proportional to the voltage ap-
plied, was established by a series of observations
on direct~current circuits where variations in the
amplitude of the current, if any, were small and
at a relatively slow rate. Can the law be applied
to alternating currents, which vary rapidly in
value and are continually reversing their direc-
tion of flow? Experiment shows that there are
periods of time, even in direct-current circuits,
when the current does not obey Ohm’s Lavw.
These periods are associated with storage of
electrical energy in electric or magnetic fields, or
with the return of such stored energy to the cir-
cuit. They are always associated with a changing
current, but .change is the outstanding character-
istic of an alternating current. However, experi-
ment also establishes the fact that storage of
electrical energy is associated with inductance
or capacity, but not with resistance.

This being the case, we can expect that Ohm’s
Law will apply to an a.c. circuit containing re-
sistance only, since the electron is practically
inertialess because of its extremely small mass,
and therefore will respond instantaneously to a
change in e.m.f. That is, at any tnstant the cur-
rent flowing will be proportional to the e.m.f.
acting at that tnstant. Also, the power at any in-
stant will be proportional to the square of the
current at the same instant. Of course it is im-
possible to have a purely resistive circuit — there
is always inductance and capacity associated
with even a very short length of conductor -
but if the amount of energy stored is very small
compared to the energy used up or dissipated in
the resistance no appreciable error will result
from assuming that the circuit contains resistance
only. In determining the overall value of an alter-
nating current we make this assumption. It is
equivalent to saying that the assigned value
(called the effective value) of an alternating cur-
rent is the same as that of a direct current which
will develop the same average power in a given
resistance.

The first question to settle is that of the average
power represented by a current of given magni-
tude in a given resistance. This problem is essen-
tially the same as the previous one, since it in-
volves finding an average. By Ohm's Law,
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P = [?R, and we expect this equation to give us
the average power in a resistive a.c. circuit when
the effective value of the alternating current is
used for /. However, we know only the instan-
taneous values of current and power, so we write

p =R

using the small letters for p and 7 to indicate that
instantaneous values are meant. Since

i = 1I,sin wt

{neglecting the phase angle, since we are going to
be concerned only with a complete cycle and not
its instant of occurrence) we can substitute this
value in the first equation and obtain

p = (Insin o)’ R

Since the square of the product of two numbers is
equal to the product of their squares, this can be
written

p = I,° (sin? wt) R

This states that the instantaneous power is equal
to the resistance multiplied by the square of the
maximum value or amplitude of the current, in
turn multiplied by the square of the sine of the
angle representing the instant of time considered.
The only factor in the right-hand side of the equa-
tion which is a function of time is sin? wt; both
I = and R always have the same value. This being
the case, both /,, and R are mathematical con-
stants and can conveniently be disposed of by as-
signing the value of unity to each. 1f we do this we
are left with the simple relationship p = sin? wt.
This is an equality only in the special case where
both I, and R are equal to 1; it is more proper to
say that p varies as sin? wt.

To find the average power in one cycle we there-
fore plot the curve p = sin? wt for one cycle, find
the area under the curve, and then divide the area
by the length of the cycle along the X axis, a pro-
cedure similar to that followed in finding the av-
erage value of the current. In this case, instead of
plotting a sine wave we plot a curve in which the
sine is squared at every point. The curve is shown
in Fig. 19, with a sine curve plotted for compari-
son, It will be observed that the sine squared
curve always is positive, even during the half-
cycle when the sine curve is negative. Mathemati-
cally this is because the square of any number,
negative or positive, always is positive. The phys-
ical interpretation is that power is being dissi-
pated in the resistance at all times (except at
those instants when the current is zero) regardless
of the direction in which the current is lowing. In
no part of the cycle, therefore, is energy being re-
turned to the system after having first been
stored in electric or magnetic fields.

The area under the sine squared curve can be
found by dividing it into strips and adding the
individual strip areas to find the total, just as we
did before. The exact value of the area for the
whole cycle is equal to =. To find the average
power we then divide the area by 2w, the length
of the base, getting !4 as the answer. That is, the
average power developed by an alternating cur-
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rent flowing in a resistance is one-half the maxi-
mum power (the maximum power in Fig. 19 has a
value of 1 because of our assigning unity value to
/n and I). Restoring I?, and R to their proper
places, we can now rewrite the equation for
power as follows:

P=11wuIR

where P now represents the average power.
Rearranging the expression above gives

Ny
while in the ordinary form of Ohm’s Lay,
I = /FTE,

and we expect our alternating current to conform
to the latter equation when I represents the
effective value of the current. Hence

so that the effective value of an alternating cur-
rent is equal to the maximum value multiplied by
0.707. It is this effective value which is usually
meant when the current is specified numerically.
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Fig. 19

Non-Sinusoidal Waveshapes

The numerical values for the average and
effective current established above are for sinus-
oidal current only. However, exactly the same
procedure would be followed in determining the
average and effective values of currents having
more complex waveshapes. 1f the exact shape of
the wave is known, a half cycle can always be
plotted to scale, the area under the curve meas-
ured, and the average value found by dividing the
area by the base. Similarly, the squared values of
the wave can be plotted to give the power curve,
the ures under the curve measured, and the av-
erage power found by dividing the area by the
base. The effective value of the current is then
proportional to the square root of the average
power.

The expression ‘“‘root mean square’’ sums up
the method of finding the effective value. It indi-
cutes that the effective value of the current is
equal to the square root of the average or “mean”’
value of the current squared, the power being
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proportional to the square of the current. The ex-
pression is usually abbreviated to “r.m.s.”” The
terms “‘effective value’” and “r.m.s. value’ are
used interchangeably.

Phase Relationships

In direct-current circuits the direction of cur-
rent flow is determined by the polarity of the ap-
plied voltage. This will also be true of a purely
resistive a.c. circuit, since in the absence of en-
ergy-storage effects there is nothing to prevent
the current from changing just as rapidly as the
voltage changes. Therefore when the voltage is
positive the current will be lowing in the positive
direction, and when the voltage is negative the
current will be flowing in the negative direction;
also, when the voltage is zero the current will be
zero. In the terminology previously used, the
phase angle between current and voltage is zero,
or the current and voltage are in phase.

This is a necessary condition if the power in
the circuit is always to be dissipated. As we have
seen, the curve showing the instantaneous power
is always positive in a resistive circuit; i.e., when
all the power is dissipated and none is first stored
and then returned to the circuit. It can only be
positive when the product of voltage and current
is positive, since power is equal to the product of
voltage and current. If the current is flowing in
the negative direction the voltage must also be
negative in order that the product will be positive,
which is simply & mathematical way of saying
that the current must flow in the direction deter-
mined by the polarity of the applied voltage. Thus
we can say that ‘“positive” power is dissipated
power, or power taken from the source of energy
and used up in the circuit.

If the current flows in the opposite direction to
the polarity of the applied voltage, the product of
current and voltage is negative; that is, the
power is “negative.” If, in dealing with direct
currents, we should have a source of voltage con-
nected to a circuit of unknown characteristics
and measurement should show that the current
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flows in the wrong direction, as judged from the
polarity of the voltage source, swe should infer
that somewhere in the circuit there is another
(and larger) voltage source of opposite polarity.
Our known source is therefore receiving power
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rather than furnishing it. Since the current is
flowing in the wrong direction it is “negative”
with respect to the voltage of the known source,
so that the product of current and voltage, and
hence the power, is negative. Thus the physical
meaning of negative power is that energy is being
supplied to the nominal source of power by the
circuit. In an a.c. circuit the power is negative
when energy stored in electric or magnetic fields is
released and returned to the original source of
energy. ’

Limiting Processes

The graphical method of finding the area under
a curve is necessarily approximate, although if the
work is done carefully and on a large enough
scale the accuracy may be quite sufficient for
practical purposes. Although the mathematical
methods for finding the exact area frequently are
complicated, the underlying principle is not hard
to grasp. An understanding of the principle is
helpful even though the technique of arriving at a
specific result has not been studied, because the
mathematical notation used to indicate the proc-
ess is frequently encountered.

Returning to Fig. 18, it is evident from inspec-
tion that the sum of the areas of the complete
rectangles under the curve (neglecting the irreg-
ularly-shaped areas) is an approrimation to the
actual area under the curve. (In the drawing,
about 7% of the total area is contained in the rec-
tangles.) If the number of strips is increased the
width of each strip will be reduced, but the total
area contained in the rectangles will be increased.
This is shown by the dotted line which divides
strip (' into two parts; the block WXYZ, origi-
nally contained in the irregularly-shaped area
above the rectangular part of C, now becomes
part of the rectangular area of one of the nar-
rower strips. ‘Thus the remaining non-rectangular
area is reduced and the sum of the areas of the
narrower rectangular strips will be a better ap-
proximation to the actual area under the curve.
The greater the number of strips the better the
approximation becomes until eventually, when
the width of the strips becomes vanishingly small
and their number becomes infinitely large, the
difference between the areas of the rectangular
sections of the strips and the actual area under
the curve becomes vanishingly small. That is, the
sum of the areas of the rectangular strips ap-
proaches the actual area under the curve us a
limit when the number of strips is allowed to in-
crease indefinitely.

The mathematical notation used to indicate
this process can best be shown by means of an ex-
ample. Let us suppose that the relationship be-
tween two quantities z and y is expressed by the
curve in Fig. 20, and that it is required to find the
area under the curve between the points z = 4
andz = B, corresponding to the points P; and Py
on the curve. The area to be found is then

APy P3 B.
We divide the X axis between A and B into
n parts, each having a width Az (the sign A
(Continued on page 60)
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AND Now we on the home front want to
say congratulations to all hams in uniform. You
are doing a swell job and we are proud to be your
organization.

No material for a Canadian section this month
because the March issue is just out as this is
written and as yet there have been no repercus-
sions. Next month we hope to have a good show-
ing of current information — but it’s up to you,
now!

Be sure to read “Happenings of the Month”
in this issue. There’s something of real interest
to you men in the Armed Forces.

ARMY —AIR FORCES

A WORD to you men going in the Air
Korces: Some preliminary knowledge of code is a
big help. It saves time in teaching and you come
out with more speed than a greenhorn! This is
from an XYL instructor at Scott Field, none
other than Mrs. Leta Bush, W9DBD.

1DJK, Keander, Pvt., Chicago, IiL

1GFK, Wright, Pvt., Atlantic City, N. J.
1HUP, Blake, Lt., Victorville, Calif.
1JBV, Howard, Sgt., New York, N. Y.
1JTY, Dressler, Sgt., Bradley Field, Conn.
1LHI, Gray, Lt., Columbus, Miss.

1NEA, Duva, Pvt., Atlantic City, N. J.
1NNJ, Ingalls, Pfc., Gunter Field, Ala.
2EJI, Wooding, Sgt., Tuskegee, Ala.
2FID, Treadwell, Pvt., Wilmington, Del.
2IMM, Saperstein, Pvt., Truax Field, Wis.
2KIF, Reichenback, S/Sgt., foreign duty.
2KWU, Shanessy, Pvt., Truax Field, Wis.
2LSR, Palkowetz, Pvt., Sioux Falls, S. D.
21.ZU, Gordon, 2nd Lt., Scott Field, 1ll.
2MVJ, Selkee, Pvt., Sioux Falls, S. D.
2MWC, Danisher, Pvt., Chicago, Ill.
3FWZ, Fox, Sgt., Gardner Field, Calif.
3JAL, Ratliff, Pvt., Indianapolis, Ind.
AJEF, Shavell, A/C, Scott Field, IlL

3JLJ, Rashok, Pvt., Sioux Falls, S. D.
3JUO, Krawczyk, A/C, Maxwell Field, Ala.
4DSL, Rose, T/Sgt, foreign duty.

4FEE, Chumley, 8gt., Westover Field, Mass.
4HMU, Davis, Lt., address unknown.
5ASG, Hall, Pvt., Maxwell Field, Ala.
5ATB, Durham, 2nd Lt., Corpus Christi, Tex.
5GBF, Colton, Perrin Field, Tex. .
5HAD, Brady, Lt., address unknown.
HHIX, Vaughan, Pvt., Springdale, Ark.
5HMYV, Waller, Sioux Falls, 8. D.

5KBF, Nave, Sioux Falls, S. D.

SKJP, Glover, Pvt., Midland, Tex.

5KOA, Dye, Lt., Victoria, Tex.

6BKY, Bickel, Cpl., Victorville, Calif.
6EAT, Elkins, Pvt., Victorville, Caulif.
ex-6ESD, Goelitz, Pvt., Victorville, Calif.
6FHN, Maddox, Pvt., Victorville, Calif.
6JWF, Johnson, Pvt., Scott Field, Il.
6LVS, Woollum, Lt., Hondo, 'Tex.

6SLF, Allbright, A/C, address unknown.
6SOL, Anderson, Major, Washington, D. C.
63XP, Cooper, Pfc., Williams Field, Ariz.
6USK, Wright, Pvt., Victorville, Calif.
SHNH, Reu, Pvt., Scott Field, IIL
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81UG, Maynard, Pvt., Richmond, Va.
81YQ, Saborsky, A/C, Gardner Field. Calif.
ex-8JDR, Gibson, Pvt., Sioux Falls, 5. D.
8JEI, Erbardt, Pvt., Scott Field, IlL

8LIV, Tobin, Pvt., Langley Field, Va.
8PWJ, Dewey, Major, Topeka, Kans.
8QAW, Smith, Pvt., Sioux Falls, S. D.
8QDD, Wittgruber, Pvt., Sioux Falls, 8. D.
8RIJK, Hile, Pvt., Truax Field, Wis.
&TVA, Bellavit, Pfc., Geiger Field, Wash.
8TXQ, Hennigan, Pvt., Truax Field, Wis.
8UFH, Hoffer, Pvt.. Sioux Falls, 8. D.
8UNYV, Roettele, Cpl., Hunter Field, Ga.
8WLX, O'Lear, Pvt., Robins Field, Ga.
9DHT, Karl, S/Sgt.. Indianapolis, Ind.
9EHZ, McDonald, Capt., March Field, Calif.
9K¥QJ, Dodds, Pvt., Biggs Field, Tex.
9FRH, Van Valkenberg, Pvt., Goodfellow Field, Tex.
9HEE, Reger, Pvt., Bryan, Tex.
ex-9KCW, Dolin, Cpl., Victorville, Calif.
9LRN, Schaaf, Pvt., Sheppard Field, Tex.
9MJIL, Gamble, Pvt., Juckson, Mich.
9MYN, Briggs, S/8gt., Salinas, Calif.
9NLS, Boyce, T/5th, Kansas City, Mo.
9NYO, Ankenbrock, Pvt., Scott Field, Il
9PER, Keshel, Pvt., Scott Field, Ill.

9PJF, Swearingen, Pvt., Sioux Falls, 8. D.
ORQF, Hutton, Pvt., Buckley Field, Colo.
9UTK, Ferguson, 8/Sgt., Orlando, Fla.
9WUG, Stockton, Sgt., Chicago, Ill.

9ZAT, Colby, Pvt., Tuskegee, Ala.

9ZFQ, Tingley, Lt., foreign duty.

Qperator's license only:

Hammond, Pvt., Scott Field, IlL
Muszynski, Pvt., Truax Field, Wis.
Rein, Pvt., Westover Ficld, Mass.
Ringel, Pvt., Truax Field, Wis.
Sassman, S/Sgt., Sioux Falls, 8. D.
Stewart, A /C, Scott Field, 1L
Stoller, Pvt., Madison, Wis.

A ham and his bivouac in the Aleutians. Since this
picture was taken, Cpl. (now A/C) Al Faries, W7IXX,
has been transferred to Santa Ana, Calif., and he is now
taking further training at the Air Base there.
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ARMY —SIGNAL Comprs

Ir You haven’t found any hams at your
camp, try carrying QST around! Sgt. Bill Eppley,
W3BNK, did this at Camp Murphy and they
swarmed around. (Our apologies, Bill, for not
getting these in last month.)

1AEKR, Sutherland, T/Sgt., foreign duty.
1CWYV, Corbett, Ft. Monmouth, N. J.

1IDU, Leone, Ft. Monmouth, N, J.

11KS, Handleman, 2nd Lt., Cambridge, Mass.
1ILN, Adams, 2nd Lt., Scotia, N. Y.

1JQH, Lonergan, Ft. Monmouth, N. J.

1JZS, Stoughton, 2nd Lt., address unknown.
1KFD, Drake, 2nd Lt., Scotia, N. Y.

1 KJT, Bibisi, Cpl., foreign duty.

1KNZ, Walsh, Cpl., Ft. Monmouth, N. J.
1LBYV, Finkle, 8gt., Camp Murphy, ¥Fla.
1LDT, Ireland, 2nd Lt., Scotia, N. Y,

1LMGC, Moore, Cpl., Kansas City, Mo.

1LTS, Cook, Sgt., Camp Murphy, Fla.
1INAM, Hanson, 2nd Lt., Ft. Monmouth, N. J.
INTK, 8avage, S/Sgt., Camp Murphy, Fla.
1ZZ, Wilson, Cpl., Ft. Monmouth, N. J.

Among the recent graduates from OCS, Ft. Mon-
mouth, N. J., was F. E. White, better known on 20-
and 40-meter ham bands as W2BCE. Lt. White also
holds a commercial operator’s license, is a member of
the IRE, and president of the Harlem Radio Club, New
York. Official U. S. Army Signal Corps Photo.

2BCE, White, 2nd Lt., Tuskegee, Ala.

2CRN, Beltran, M /Sgt., ¥t. Monmouth, N. J.
2GBJ, McNicholas, Cpl., Ft. Monmouth, N. J.
2GFR, Lester, 2nd Lt., Scotia, N. Y.
ex-2GUI, Seymour, CplL, Ft. Monmouth, N, J.
2HMK, Booth, Pvt., Scott Field, Ill.

2IMZ, Fredrickson, Cpl., Ft. Monmouth, N. J.
2INA, Becchetti, Pvt., Camp Crowder, Mo.
2JLB, Adelman, M /Sgt., Charlotte, N. C.
2KME, Hubach, Ft. Monmouth, N. J.

2KMJ, Peterson, Cpl., Los Angeles, Calif.
2KVY, Finkelstein, 2nd Lt., foreign duty.
2LEG, Rizzo, Cpl., Ft. Monmouth, N. J.
2LFZ, Breakstone, Pvt., address unknown.
2LNG, King, Sgt., F't. Monmouth, N. J.
2LZV, Sterritt, 2nd Lt., Scotia, N. Y.

2MAT, Soldwedel, Cpl., Kansas City, Mo.
2MUT, Rand, Pvt., Ft. Monmouth, N. J.
2MXL, Abels, Cpl., Camp Crowder, Mo.
2NBR, Jamross, Cpl., Kansas City, Mo.
2NCQ, Offerman, Cpl., Camp Crowder, Mo.
2NLU, Stamler, Pvt., Rome, N. Y.

3APD, Nowrey, Cpl, Ft. Monmouth, N. J.
3DQS, Fogg, Pvt., Washington, D. C.
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3EYO, Deily, 2nd Lt., Camp Murphy, Fla.
8FZK, Huntington, Lt., Arlington, Va.
3GYQ, Bulger, Lt., Cambridge, Mass.
3HRC, Stafford, Lt., fareign duty.

3HUS, Burhans, Cpl., Ft. Monmouth, N. J.
3HVH, Brown, Ft. Monmouth, N. J.
3HXD, Marshall, Capt., Ft. Wright, Wash.
3KT, Vieberman, 2nd Lt., Ft. Monmouth, N. J.
4AF¥Z, Gerrard, 8gt., Cha.rleston, 8.C.
4AHP Troy, Pfc., Los Angeles, Calif.

4ALYV, Duggan, Ft Leonard Wood, Mo.
4DAU, Wood, Lt., Camp Murphy, Fla.
4DNF, Oglesby, 2nd Lt., Camp Murphy, Fla.
4DTZ, Noble, 2nd Lt., Camp Murphy, Fla.
4EEQ, Taylor, Lt., foreign duty.

K4JI, Marino, T /Sgt., foreign duty.

5DKA, Bailey, T/5th, Camp Murphy, Fla.
5FT8, Wilson, Ft. Monmouth, N. J.

5GER, Morrison, Pvt., Camp Crowder, Mo.
5GGK, Les, 2nd Lt., Ft. Monmouth, N. J.
5KLN, McCoy, Sgt., Camp Murphy, Fla.
6BRX, Schelb, Cpl., Camp Murphy, Fla.
7HLD, Johnson, Sgt., Camp Murphy, Fla.
8FAS, Karnath, 8/Sgt., Camp Murphy, Fla.
8FTA, Dann, 2nd Lt., Camp Murphy, Fila.
9QPL, Struble, 8/8¢gt., Camp Murphy, Fla.
9QPZ, Granros, 2nd Lt., Camp Murphy, Fla.
9RBZX, Cissel, Cpl.,, Camp Murphy, Fla.
98AK, Fox, Sgt., Camp Murphy, Fla.
9WNL, Krohn, Cpl., Camp Murphy, Fla.
9WXY, Naylor, 2nd Lt., Camp Murphy, Fla.
9YBB, Hurd, 8gt., Camp Murphy, Fla
9ZVF, West, 2nd Lt., Camp Murphy, Fla.
9ZXH, Koutnik, Sgt., Camp Murphy, Fla.

NAVY—GENERAL

Ex-W5HBZ, Robert H. Clarke, is ACRM
at a Naval Air Station in Corpus Christi. His big
desire is to receive a draft of two or three hundred
ex-hams for training. How about that?

1ASN, Vatcher, San Francisco, Calif.

1EFQ, Frey, Ens., Cambridge, Mass.

1EVM, Kenney, Ens., address unknown.
1GXT, Nicholls, Ens., Ithaca, N. Y.

1ISC, May, Lt., Minneapolis, Minn.

1JBY, Matarazzo, RM2¢, Great Lakes, Ill.
1KP8, Kelly, Ens., Boston, Mass.

1KYW, Welles, RM3c, New London, Conn.
IMCA, Hamlin, RT2¢, New London, Conn.
1MQM, Sheasby, address unknown.

INHE, Cale, Lt. (jg), Hollywood, Fla.

2JJ, Knight, Lt. Cmdr., New London, Conn.
2KEY, Geisler, RT2¢, New London, Conn.
2LC, Rooke, Lt., New York, N. Y.

2LFW, Ruff, address unknown.

2MBD, Guerra, RM3c, address unknown.
2MSC, Conn, Lt., address unknown.

2MTR, Trautmann, Ens., New York, N. Y
2NWM, Alper, RT2¢, New London, Conn.
20JX, Morewood, Sea2c, Newport, R. L.
3D8Y, Felt, Lt. (jg), address unknown.
ex-3EC, Carreras, CRM, New London, Conn.
3EEN, Nicholson, Cmdr., Washington, D. C.
3EQF, Meyers, RM1c, New York, N. Y.
ex-3GG, Gross, Lt. Cmdr., Washington, D. C.
3HAE, Etheridge, AS, Hampden Sydney, Va.
3HFE, Algeo, Lt. (jg), Bethlehem, Pa.
3IMY, Ebell, RM2¢, Virginia Beach, Va.
3JDX, Anderson, Lt. (jg), Arlington, Va.
3JZP, Glunt, Lt., Washington, D. C.

ex-3LL, Foley, Lt., New Orleans, La.

3XAN, Bishop, Lt., Annapolis, Md.

4EJZ, Page, RT2c, Algiers, La.

4EX7Z, Phillips, Lt., Corpus Christi, Tex.
4EYR, Taylor, RM2o, Norfolk, Va.

4GIU, Diaz, RM2¢, Miami, Fla.

4GPJ, Archer, RM1c, Pensacols, ¥la.
ex-4VC, Reynolds, CRM, New London, Conn.
5HCS, Harris, RM2¢, Annapolis, Md.

5IVV, Chance, RM1c, Jupiter, Fla.

5JLT, Birdsong, RT2¢c, Algiers, La.

8FEX, Newman, RT2¢, San Diego, Calif.
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6GFY, Van Groos, Lt., St. Helena, Calif,
6NGB, Lewis, Lt., Alameda, Calif.

80GZ, Service, Lt. (jg), Washington, D. C.
6QXE, Huffman, RM1c, New York, N. Y.
6TAQ, Berman, Lt., address unknown.
8IBR, Hayes, Lt. (jg), Washington, D. C.
8RY, Bates, Lt., Hingham, Mass.

8TFI, Crownover, Cape May, N. J.

8TUG, Yacenich, RM, address unknown.
8VCI, Dexheimer, RT2¢, New London, Conn.
9AEZ, Fleming, AMMI1c, Olathe, Kans.
9BLT, Gibbs, RT2¢, Chicago, Ill.

9CVQ, McDougall, Ens., Cambridge, Mass.
9EIQ, Miller, address unknown.

9EWL, Kelly, Lt. Cmdr., Washington, D. (',
9GBG, Young, CRM, South Brooklyn, N. Y.
9GYW, Hauke, RM2¢, address unknown.
9IAH, Hockin, Lt., address unknown.
9KBB, Bennett, Lt. (ig), San Diego, Calif.
9NDM, Shell, Lt., Corpus Christi, Tex.
9NMP, Bliesener, RT2¢, address unknown.
9PCN, Harris, Mid., Annapolis, Md.

9QNF, Fleck, Sea2e¢, Indianapolis, Ind.
9RDC, Nightenhelser, RT2¢, Chicago, Ill.
9TDG, Tordella, Lt. (jg), address unknown.
9VNR, Kissler, RT3¢, Chicago, Il
Operator’s license only:

Crocker, RT2c¢, address unknown.
DeLuca, RM3¢, Lakehurst, N. J.
Wintroub, RT2¢, Chicago, L

HAM HOSPITALITY

Tue City of Belfast YMCA Radio Club,
GI6YM, Wellington Place (3rd Floor), Belfast,
holds a meeting every Wednesday night at eight,
and any American hams will be heartily wel-
comed. We’'ve had enthusiastic letters from
Maurice Plasschaert, WOKGG, and Junius J.
Bailey, Ws6FTW — and Frank A. Robb, GI6TK
says, “For the love of mike, look some of us up
or even write to us!’”’ They subscribe to QST, too,
80 you may read us there when you call.

Some of the American hams in Northern Ire-
land have formed the American Overseas Ama-
teur Radio Group to keep up interest in matters
pertaining to amateur radio. John Grutzuis,
W6FZ, of North Hollywood, i8 chairman and
secreta.ry

A joint meeting of the
two clubs was held re-
cently, and twenty-six
members of RSGB at-
tended. They welcomed
the newly formed
AOARG and marked
the occasion by pre-
senting a cloth-bound
RSGB “Handbook” to
their chairman. Two
further copies were allo-
cated by ballot. W6FH
described American li-
censing conditions and
mentioned that he used
an input of 990 watts.
GI158J said he used the
other 10 watts! During
a discussion on ama-
teur equipment, opened
by W6LD, GI6YW
expressed the opinion
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that the. average British amateur, who had to
build his own station, obtained greater satisfac-
tion than the average American amateur who
could buy a complete station at almost any
radio store in the U. S. He was supported in this
view by the “home side.” They plan to hold
further combined meetings so long as the Ameri-
cans remain in Northern Ireland.

The following are some of the “W” hams on
the Belfast Register: 2BCU, 2GXC, 2HYZ,
2I1IQ, ex-2JC, 2MWA, 3FBC (Club call 3AQ),
4HEV, 5FSI/4WD, 5FTW, 5HKH, 6ASM,
6FH, 6FZ, 6LD, 6NEW, 60YD, 6TFC, 8AVA,
ex-8BLD, 8BZM, 8CST, 8DHN, 8GIS, 8KCG,
8WVS, 9KQQ, and 9NOP Any of these boys
may be contacted if you write care of the YMCA
Radio Club.

Ham Hospitality in Northern Ireland (GI):

2KR, Wmn. R. Kerr, 32 Kings Rd., Belfast. Phone
BEL 54410. .

3IA, Sydney Black, “Avondale,” Antrim Rd.,
Glengormley, Belfast.

3KN, Albert T. Kennedy, 38 Donaghadee Rd.,
Bangor.

5HU, Robert S. Holden, 260 Grosvenor Rd.,
Belfast.

5NJ, Frank R. Neill “The Whins,” Whitehead,
Co. Antrim, N. I. Phone: Home, WHITE-
HEAD 121; business, BEL 26704.

5QX, Jack N. Smith, 19 Hawthornden Drive,
Belmont, Belfast. Phone BEL.63323.

58J, Stanley Johnston, 10 Cyprus Ave., Belfast.

5ZY, Tommy Smith, “Belair,” York Ave.,
Whitehead, Co. Antrim, N. I.

6YM (Op. No. 7), Rev. Edwin Davey, 61 An-
trim Rd., Lisburn, Co. Antrim, N. I.

8GK, Russell Watson, 53 Knutsford Drlve,
Chftonvﬂle, Belfast.

8LF, E. O. Byrne, Ulster Bank House, Clogher,
Co. Tyrone, N. I.

RADIO CLUB S i

Could this be tea of a Wednesday evening at the Belfast YMCA Radio Club?
L. to r.; J. N. Smith, GISQX; G. H. Ramsden, G6BR; 2BFC (QRA?); T/Sgt. R. F.
Lanzoni, W3FBC; W. 1. Page, G3PA; T/Sgt. J. J. Bmley, WSFTW (who sent us this

picture); and Frank Robb, GI6TK.
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A Crystal-Controlled Transmitter for WERS

A Simple Exciter Circuit Also Used as a Frequency Standard

BY F. E.

The successful operation of the New
Haven WERS net is at least partly attrib-
utable to the methods used to maintain
the various stations on their proper fre-
quencies. Part of this story is the crystal-
controlled transmitter at the District
Warning Center; the other part is the
crystal-controlled frequency standard
used to set the local net frequencies.
Here’s the dope on the transmitter and
frequency checker.

WHZEN the War Emergency Radio
Service was set up for the New Haven District,
it was decided that the district warning center
station should have a crystal-controlled trans-
mitter. The reasons for this decision were, first,
that it would be the frequency standard for all
the other stations in the district, and second that,
being crystal controlled, it would always be on
frequency and ready to operate in an emerg-
ency.

The design and construction of this transmit-
ter was turned over to Robert Ungvary, W1KSK,
a senior, and F, E. Brooks, jr., W5JLZ, ex-
WIOWSK, an instructor in electrical engineering

¥ Dunham [Laboratory, Yale University, New Haven,
Conn.

BROOKS, JR.,* WSHJLZ

at Yale University. The transmitter has & num-
ber of unique features and, for the most part,
uses components which can still be obtained.
Add to this the fact that the transmitter has now
been in operation for over a month and has proved
itself equal to expectations and satisfactory in all
respects, and you will understand why we thought
it would be of interest to other WERS organiza-
tions.

The most novel part of the transmitter is the
exciter, the circuit of which is included in Fig,. 1.
It consists of a 6V6GT Tri-tet oscillator using a

_7-Me. crystal with output on 14 Me., and driving

a 6J5GT doubler giving output on 28 Mec. This
is followed by two 7Ads, each doubling, giving
final output on 112 Megacycles. "The output is
more than sufficient to drive the 815 at full
input.

The 'Tri-tet oscillator is conventional. The
cathode circuit is tuned by a mica compression-
type trimmer condenser and the plate circuit is
tuned by a 75-uuid. variable air condenser. These
are the only variable condensers in the trans-
mitter. The first doubler is coupled to the oscil-
lator by tapping the oscillator plate tank coil, the
tap being adjusted for optimum excitation.

The three doubler stages of the transmitter
are all similar except for the grid coupling of the
first doubler and, of course, the sizes of the
tuned circuits. 6J5GTs were originally used for

all doubler stages, but some

improvement in efficiency was
noted on substituting 7A4s,
the loktal equivalent, in the
two higher-frequency stages.
One of the reasons why or-
dinary tubes are inefficient at
ultrahigh frequencies is that
the output capacity is so lurge,
relatively speaking, that by
the time a tuning condenser is
added in parallel with it the
coil must have so little in-
ductance that the tank-circuit
impedance cannot be made
high enough. The best way of
overcoming this difficulty is
to make use of resonant lines
or resonant cavities for the
tuned circuit, but these are
difficult to build and take a
lot of space. Another solution
is to make the tank series-

The entire r.f. unit is on one chassis, built on an aluminum sheet which fits
over a cut-out. A bakelite jack board at the front permits-measurement of
plate and grid currents in the various stages. Tuning circuits are mounted

below the base, right at the tube sockets.
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tuned instead of parallel-tuned,
as described in the Handbook.
This requires r.f. chokes and is
difficult to adjust.
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Pulot Light,
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1 — 150-pufd. mica trimmer.
Co —~ 75-pufd. variable.
(m. Cg — 0.01-pfd. paper, 600 volts.
.n-(m, inc. — 100-pufd. mica.
12, C13 — Neutralizing condensers
(sce text).
C14 — 100-ppufd. mica.
Cis — 400-pufd. paper.
(415 — 10-fd. elect., 25 volts.
Cyg — 8-ufd. elect., 450 volts.
C18 — 0.005-ufd. paper, 400 volts.
Cio — 10-pfd. elect., 25 volts.
Cz20 — 0.01-ufd. paper, 400 volts.
Cz1 — 10-pfd. elect., 50 volts.
(a2 — 0.1-ufd. paper, 600 volts.
Cga, Ca24 — 16-ufd. elect., 450 volts.
25, Cze — 2 ufd. paper, 600 voits.
Car — 16-pfd. elect., 150 volts.
R1 =~ 60,000 ohms, 1 watt.

Rio-R2g, in

The simplest method — the method used in
this exciter — is to reduce the shunt capacity of
the tank circuit to the very minimum by eliminat-
ing the tuning condenser entirely and tuning the
tank circuit by varying the inductance, The tank-
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Ra — 50,000 ohms, 1 watt.

Rz — 30,000 ohms, 1 watt.

R4, Rs, Re — 15,000 ohms, 1 watt.

R7 — 20,000 obms, 10 watts.

Rs — 0.1-megohm potentiometer.

Rs — 5000 obms, 14 watt.

Rio, Ri1 — 0.5 megohm, 13 watt.

Riz2 — 2500 ohms, % watt.

Riz — 0.1 megohm, 1 watt.

Ri4 — 0.5 megohm, 1% watt.

Ris —~ 500 ohms, 2 watts.

Ri16 — 0.65 ohm.

Ri7 — 50,000 ohms, 1% watt.

Ris — 0.1-megohm potentiometer.

c. — Shunts to convert
10-ma. meter to 100 ma. | 1,

J -— Closed-circuit jacks.

Ry — Antenna change-over relay.

Fig. 1~ Circuit dxagram of the crystal-
(outmlled 112-Mec. transmitter.

L1 — 7 turns No. 22, diameter ¥{
inch, length 14 inch.

| P _10 turns No. 18, dxamcter i

) ch, length 14 inch

| 10 tums No. 22, d.iamcter 31
inch, length 14 inch.

I.4— 12 turns No. 22, dmmctcr 34
inch, lcngth 1{ inch.

Ls — 9 turns No. 18, d_mmctcr 37
inch, length 3{ inch

l.s— 7 turns No. 18, dmmctcr 3
inch, length V inch.

I.; —4 turns No. 14, diameter 34
inch, length % inch.

I.s — 3 turns No. 14, diameter 3{
_inch, length &{ mch

circuit.
Lio — Hairpin coupling loop.

circuit capacity is then made up of the interelec-
trode capacity of the tube plus-the stray capaci-
ties of the coils and wiring. Two methods are used
to vary the inductance. The first is to couple the

coil t0 & solid metal disc, and thus reduce its in-

: 37



ductance. A piece of copper about the size of a
penny is convenient and works well. This can be
soldered to a piece of wire which can be bent
closer to or farther away from the coil until the
circuit is tuned to resonance. The second method
of adjusting the inductance is to spread or squeeze
the turns of the coil, thus changing its inductance.

In the top view the oscillator tube is at the
left, with the plate-tuning condenser mounted on
the aluminum subpaunel just in front of the tube
(the tuning knob can be seen in this photograph)
and the crystal just behind it. (Unfortunately, a
suitable photograph of the underside of the r.f.
unit is not available, but in general the wiring
layout follows the circuit diagram.) The oscillator
plate coil is mounted right on the variable con-
denser, and the cathode-tuning condenser and
coil are mounted between the tube and crystal
sockets. A small baffle shield is placed directly
across the middle of each of the doubler sockets so
that the plate and grid circuits of the same tube
are isolated from each other. The coils are be-
tween these shields in each case.

The last doubler is coupled to the grid of the
815 final by means of a short link. The grid cir-
cuit of the final is tuned by squeezing the turns of
the coil. Lead-through insulators at each side of
the 815 socket support the neutralizing conden-
sers (described later). All by-pass condensers are
mounted so that the leads are as short as possible

The portable frequency standard uses the same cir-
cuit as the transmitter exciter and is provided with four
crystals to mark the local operating frequencies.
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--in most cases right on the tube socket —
making use of blank tube socket prongs for con-
necting the by-pass condensers and tank coils.

The only circuit components above the chassis,
aside from the tubes and crystal, are the neutraliz-
ing condensers and the final tank circuit. The
neutralizing condensers are simply small rec-
tangles of copper soldered to & length of heavy
wire. The capacity is adjusted by bending the
wire. The plate of the tube forms one plate of the
neutralizing condenser. The final tank circuit is a
resonant line with a shorting bar for tuning.

The two meters have 10 ma. full-scale range.
Shunts for the meters are soldered to the jacks
in circuits where the current is more than 10 ma.,
so that when a meter is plugged into those jacks
it reads 100 ma. full scale.

The doubler stages of the transmitter operate
with a grid current of about 5 ma. and plate cur-
rent between 20 and 30 ma. The final has a grid
current of 3 to 4 ma. and a plate current of 70
ma., making the plate input nearly 25 watts at
350 volts on the plate. Twice this input could be
handled without overloading the tube.

A word or two about tuning would not be amiss.
When the filaments are first turned on the tube
elements expand somewhat, causing the inter-
electrode capacities to change. The exciter shouid
therefore, be tuned up only after it has warmed
up for about five minutes. Since unneutralized
triodes are used in the doubler stages, the tuning
of the plate circuit affects the tuning of the grid
circuit. Some retuning of the grid circuit after
tuning the plate circuit is, therefore, necessary.
The tuning of the final is conventional and
neutralizing is not at all critical.

‘The circuits of the audio-frequency section and
the power supply are also shown in Fig. 1. They
are conventional in most respects. Unused fila-
went windings on the transformers are used to
adjust the voltage of the final-stage power supply.
A negative-peak modulation indicator is built
into the a.f. section, providing visual indication of
100 per cent modulation.

Frequency Measurement

A circuit similar to that in the exciter of the
transmitter was used in the frequency standard
shown in another photograph. The power supply
is the haywire in the bottom. Four crystals are
shown in place, with sockets provided for eight
more crystals. The oscillator plate circuit and
first doubler plate circuit can be seen just below
the crystal-mounting panel. The frequency meter
gives more than sufficient output on our district
net frequency of 112.1 Mc. and the other local
uet frequencies of 114.7, 115.0 and 115.3 Me.

Two methods are used in setting the frequencies
of our transmitters. The most common is to
calibrate the National 1-10 receiver at the dis-
trict warning center from the frequency meter,
and then listen to the transmitter to be set and
guide it to the proper frequency. The second and
more accurate method is to listen for the beat
note between the frequency meter and transmit-
ter in a field-strength meterequipped with’phones.
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U.SA.

CALLING!

RADIO ENGINEERS AND PHYSICISTS

UNDER the above heading we had an item
on page 35 of our March issue announcing the
availability of the League president, George W.
Bailey, to enter into confidential correspondence
with engineers and physicists who, although en-
joying good business connections, are not con-
vinced that they are doing their full duty in the
war effort and who would appreciate an oppor-
tunity to investigate quietly the opportunity for
more important employment of their talents
without meanwhile disturbing their present con-
nections. The national need for highly-trained
men at the top of the picture is so great that such
persons should consider seriously whether they
are absolutely essential to their present programs.

There has been a favorable and considerable
response to this solicitation and Mr. Bailey wishes
to renew the invitation. Engineers and physicists
are asked to see the article in our previous issue
and to address letters to the personal attention of
Mr. Bailey at the Office of Scientific Research &
Development, 2101 Constitution Ave., N. W.,
Washington.

ELECTRONICS TRAINING GROUP
REOPENED

For a short time in the recent past, appli-
cations for commission in the Electronics Train-
ing Group of the Signal Corps were not accepted.
Some amateurs may have received letters to that
effect. If you are one who did, you should now
apply again to G. W. Bailey, 2101 Constitution
Ave., N. W., Washington, D. C., to take ad-
vantage of this reopening.

You all know what this work is— ‘“secret
military radio devices.” Successful candidates are
commissioned second lieutenants in the Signal
Corps, and receive very special electronics train-
ing of a fascinating nature. Some go to England
and train with the RAF, Eventual duty is service
with our troops in the installation, operation and
maintenance of these devices. Candidates must
be graduates of an accredited college, either in
science with a major in electronic physics or in
electrical engineering. Amateur experience helps
a lot. New age limits, 18 to 35; prime physical
condition, fit for combat—no waivers. You'll
meet more smart amateurs in ETG than in any
other branch of the Army. Send full particulars
of your history to Mr. Bailey.

NAVY COMMISSIONS

'Ter Navy continues to seek acceptable
candidates for commissioning as volunteer spe-
cialists in its aviation, engineering and communi-
cation classes. Applicants must possess a college
degree in engineering; age limits are 18 to 45. The
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AV(S) group is concerned with the you-know-
what secret devices; the EV(S) class with the
engineering aspect of both this and communica-
tions apparatus; and the CV(S) class with duty as
communications officers. For particulars, write
with full information on yourself to The Com-
mandant of your Naval District, or if you need
advice write to ARRL’s president, G. W. Bailey,
2101 Constitution Ave., N. W., Washington.

OTHER COMMISSIONS

You can still get a commission in the
Marine Corps if you are the healthy holder of a
college degree in EE or radio engineering, be-
tween the ages of 20 and 45. College graduates
with other kinds of degrees are also eligible if
they have received special training in physics and
math; and sometimes the possession of consider-
able practical experience in these fields will sub-
stitute for two years of college. Candidates nor-
mally are commissioned second lieutenants in the
Aircraft Warning Service, but occasionally higher
ranks are available for the exceptionally qualified.
After receiving special technical instruction, these
officers deal with AWS in both the ground and
the air forces of the Marines. Give full particulars
on yourself to The Commandant, Headquarters,
U. S. Marine Corps, Washington, D. C. If uncer-
tain about your qualifications, ask advice from
G. W. Bailey.

Commissions are also available in the Signal
Corps, the Navy and the Marine Corps, for
well-qualified men over 35 years of age, for duties
concerned with the designing, installation, opera~
tion and maintenance of various kinds of radio
installations. Candidates must either be college-
bred engineers or possess long experience with
the technical side of commercial radio. There are
some interesting opportunities here. If this inter-
ests you, you are invited to exchange particulars
with George W. Bailey, 2101 Constitution Ave.,
N. W., Washington.

ENLISTED WOMEN

TaE Marine Corps has opened both en-
listments and an opportunity for commission to
women. Both the requirements and the duties are
very similar to the WAVES. The Marine Corps
has not bothered with a fancy nickname for its
women: they are Marines, the same as the men.
Information from your local recruiting office.

The Army’s WAACsS, the Navy’s WAVES and
the Coast Guard's SPARS also continue to be
open for enlistments, with excellent opportunities
for qualified YLs and good radio training avail-
able for those interested in communications. The
purpose, of course, is to relieve men for duty at
the firing line. In all these services, qualified
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candidates have an opportunity to apply for
officer-candidate training.

The Signal Corps has given preliminary radio
training to many thousands of women, for civilian
employment. They are now being invited to join
the WAAC and receive further training. This is
where the WIRES (Women In Radio and Elec-
trical Services) come in. A WIRE is a woman
who is going to be a WAAC and serve as such in
the Signal Corps. She is enlisted in the WAAC
and placed on inactive-duty status while the
Signal Corps trains her. She is called a WIRE
during that time. When her training is completed
she will go on active duty in the Signal Corps as a
WAAC. The first such training school has been
set up at Trinidad State Junior College, Trinidad,
Colorado. Sounds good.

See your local recruiting officer for data on the
service that interests you.

F.C.C. NEEDS HELP!

'TaE field service of the Federal Communi-
cations Commission has over 150 vacancies di-
rectly connected with the war effort. Qualification
requirements range from Class B ham experience
to a college degree in EE. The following vacancies
exist: associate radio engineer, $3200 per annum;
radio inspector, $2600; assistant radio inspector,
$2000; assistant intercept officer, $2600; junior
intercept officer, $2000; radio operator, $1800;
recording monitor, $1800 and $1620. To these
salaries should be added about 21 per cent be-
cause of the 48-hour week.

Detailed information and forms from your post
office, or a Civil Service Regional Office. Appli-
cants should complete CS Application Form 57
or 8, and Application Card 4006-ABCD or -ABC.
The application should indicate draft classifica-
tion, technical education, radio-electrical experi-
ence, lowest acceptable entrance salary, geo-
graphical location where employment is accept-
able, code speed receiving and transmitting. Ap-
plicants will be certified for the highest position
for which they qualify.

The position of Radio Intercept Officer is a new
one in FCC. Their duties are to participate with
Army Air Forces in effecting radio silence, to
organize tests to determine efficiency of control,
to monitor during silence and insure compliance,
to maintain watch on distress channels, to par-
ticipate otherwise in monitoring assignments
relating directly to the war effort. For the $2600
grade, applicants must have either a four-year
course in EE or physics, or four years of technical
experience in engineering or teaching, or any
time-equivalent combination thereof. Class A
amateurs who have designed, constructed and
operated their own transmitters may substitute
two years of such ham experience in the fore-
going; and engineering or radio study at a recog-
nized institution counts similarly. Code speed of
20 w.p.m. is required. For the $2000 job, require-
ments are approximately half of the foregoing,
with code speed at 16 w.p.m. No written tests.
‘Minimum age, 18. See ('S Announcement No.
288.
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Radio Inspectors are concerned with the en-
forcement of the Communications Act and
treaties. They inspect stations on shipboard and
on land; make frequency runs, harmonic analyses,
field intensity measurements; monitor, record and
analyze emissions; examine operators. Details of
the requirements are given in CS Announcement
No. 280. They are approximately the same as for
intercept officers. Code ability at 16 code groups
per minute must be demonstrated within six
months. Same recognition of Class A amateur
license, but no credit for Class B or C experience
or service work. Must be able to drive inspection
car or mobile laboratory. Applications will be ac-
cepted from engincering or physics students who
are within four months of qualification.

All these appointments are for the war or six
months beyond, but there will be permanent
careers in radio administration available for
many of the better qualified.

COMMERCIAL OPPORTUNITIES

WHILE this is being written, the latter
part of February, calls for radio men and women
continue to come from defense industries and
Clivil Service to the ARRL Personnel Bureau and
registrations are being received at an ever-in-
creasing rate. This is encouraging all around.

Asreported in the March issue, industrial needs
for radio personnel are of widely divergent types,
some simple enough for any Class C amateur to
qualify, some for commercial licensees and elee-
tronics engineers only. Whatever your past radio
experience, education, age or draft status, we
urge you to register with the Personnel Bureau
without delay.

Simply complete and mail us the Registration
of Personnel Availability on page 38 of the Octo-
ber (1942) QST, or typewrite a copy or ask us for
a blank. There is no obligation on your part and
vou do not even have to be a member of the
League. Your radio experience is needed in the
war effort, and the League is ready to help you in
every way possible to get located to the best
advantage.

MORE CIVIL SERVICE JOBS
Positions listed below are newly an-
nounced by the Civil Service Commission. Oh-
tain further information and forms from the CS
local secretary at any first- or second-class post
office, or from the CS’s Information Otfice, 801
E Street, N. W., Washington. No written tests;
applicants rated on training or experience. No
maximum age limits. Salaries do not include over-
time; for present 48-hour week, add 21 per cent of
first $2900, not excceding $5000 total. War work-
ers not wanted unless they may use higher skills.
Trainee, scientific and technical aid, 81440 —-
Especially women, with at least one unit of high-
school study in physics or science. In government
labs in Washington, eligibles will be paid to learn
techniques necessary to work in such agencies as
Bustands, Weather Bureau, etc. Written test re-
quired.
(Continued on paye 64)
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EXPERIMENTER'S SECTIO

PROJECT A

Carrier C)urrenl’ I

S1ivce I last reported, a new development
has presented itself. A two-way contact has been
established between W3ITZ and W3GGC, who
lives in Overbrook. The distance (airline) be-
tween the two stations is approximately 214
miles; I have no idea what the distance is by wire.
It seems that W3ITZ’s signals are all being
“squirted’’ out that way, and I am wondering if
there isn’t someone else out there with a w.w.
outfit also In operation who hasn’t contacted
anyone from this area.

We have been building a complete w.w. station
and at the present time it looks like we will be
““on the wires” in about another week. The rig
finally decided upon is a 42 oscillator, the coil
being tuned by a 1400-gufd. tuning condenser
(four 350-ppfd. sections in parallel), and a con-
verter built to conform with the specifications
outlined in March, 1942, QST. Both are to be
mounted upon the same chassis.

‘When we get our gear suitably housed, we will
have it photographed and will forward the photo-
graph to you. We still have a lot of “bugs” to get
ironed out! -

- Bob #reeburger, W3IBB, West Philadelplia
Radio Assn.

0 o w—

Concerning the project on carrier cwrrent, I
would like to correspond with anyone who has had
any experience with line noise. There are a few
fellows here besides myself who are operating the
rigs shown in March, 1942, QST, and we are all
bhaving great difficulty with line noise. We are
always able to hear one another (a distance of
about 3 miles by wire) on c.w., operating at 169
ke., but the noise level makes it impossible to
copy.

I suppose some of the other fellows have had
the same experience and thought perhaps I could
zet some dope on reducing the noise.

We are operating with from 20 to 35 watts in-
put. We use ten turns on the output coil instead
of four as was shown, since this loads the circuit a
little better.

If any of you fellows know the answer on line
noige, I would appreciate hearing from you. Any
correspondence concerning wired wireless is wel-
come.

— Ward Lantis, 121734 S. Washington St., Marion,
Ind,
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Address correspondence and reports to ARRL, West Hartford, Conn.

PROJECTS C & G
/4ua/io-3re7uency jna/uch'on 8”
(farfA-C)urrenf Communicah'on

I sEE in the December issue of QST that
W6EA and W6EB covered a distance of about a
uarter of a mile on 'phone with a spark coil and
a pair of headphones before the last war. It may
be of interest to those investigating audio-fre-
quency transmission to know that, in 1920, Car-
roll Zimmerman of Taylorville, Illinois, and my-
self conducted similar experiments.

I discovered that, by opening the grid-to-fila-
ment return circuit on my Audiotron-detector
I-tube receiver, I could hear conversations on the
telephone line. In an effort to construct apparatus
which would talk back to the telephone line by
wireless, we hit upon W6EA’s idea of using a bat-
tery, microphone and Ford spark coil. We used a
4-wire flat-top aerial, 100 ft. long and 40 ft. high.
It failed to talk back to the telephone line, but we
were able to hear it half a mile away on a receiver
consisting of two tubes in a straight audio ampli-
fier. We used a receiving aerial about 100 ft. long,
connected directly to the grid of the first tube,
and grounded the filament. Volume was excellent
for about a quarter mile, but weak at half a mile.

I believe the range could be cousiderably in-
creased by using an audio amplifier for a trans-
mitter, with a high-impedance output transformer
connecting to aerial and ground. The range would
probably be determined by the interference and
power noise picked up on the receiver, which
should be another audio amplifier. I have often
thought that 2 small town could be covered very
effectively with such a system using a kilowatt or
su of audio power. - James C. Corn, W6GZ.

Stra

Few of us ever stop to realize the value of
ordinary things which we now take for granted
because of modern production methods. Joseph
Henry, who made some of the most important dis-
coveries in connection with induction, was forced
to insulate bare wire by hand with silk from his
wife’s dress to obtain the large inductances with
which he worked! — Ohmite News.

Don’t let your operator’s
license expire!
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Who Killed the Signal?

A Radio Mystery Serial

BY CLINTON B.

DE SOTO,* WICBD

Chapter 3 —"The Great Impersonation”

Synopsis: o

‘The characters in this story, which interprets radio prin-
ciples in the guise of a detective-mystery yarn, are radio
parts living on the chassis of a receiver standing silent and
dark, dust-covered from disuse. The Signal is dead — mur-
dered by an unknown hand. The Great Sleuth, an amateur
Jdetective and therefore a good one, was called in on the
cuse, along with his three assistants — Ohm Meter, Volt
Meter and Milly Am Meter. At first, lanky, brown-complex-
ioned Power Cord seemned a logical suspect. Then Volt
Meter discovered Cord’s helper, Power Plug, asleep on the
floor beside the wall socket — a derelict from duty. Even
when Plug plugged himself in and the lights gleamed again
inside the cabinet, however, the set still refused to function.
Following the path of the current, the Sleuth continued his
investigation, interviewing in turn Power Transformer.
Rectifier Tube and finally Filter Choke and Filter (Miss
** Electrolytic") Condenser. At first the rumor Ohm Meter
picked up that Filter Condenser had been serving ‘‘rough”
current to the set seemed like a promising lead, but then Volt
and Milly Am Meter themselves tried some of the current
and found it pure. Swallowing their disappointment, the
Sleuth and his minions resumed their search, tracing the
complicated maze of wiring.

The story continues. .

Bxrore long the Sleuth’s steps began to
slow and a puzzled look grew on his face. “It’s
too much for me,” he muttered absently. “Too
many paths. . . .” His voice trailed off.

Then he stopped short. “Wait here a minute,”
he ordered. “I’ll be right back.” He stalked off
with a determined air.

The Meters, adjusted to retain their balance
regardless of their position, waited composedly un-
til his return. When the Sleuth came back a few
minutes later he was carrying a huge bundle of
paper. They stared curiously while he unrolled it.
It was a large blueprint covered with mysterious
lines and symbols.

“What have you got there?”” Ohm demanded.

“It’s a circuit — a schematic diagram of the
Receiver,” the Sleuth responded absently.

“What's it for?”’ asked Milly, wrinkling her
pretty nose.

“So we can find our way around the place with-
out getting lost in this mess of wiring and having
to ask questions of every Tom, Dick and Harry,"”
the Sleuth replied impatiently.

“You mean it’s a kind of a map or chart of the
set?” Volt inquired, standing up to peer over the
Sleuth’s shoulder.

“That’s just what it is. See, here’s Power
Transformer and Rectifier Tube —"’

“And Filter Choke and Filter Condenser!”’
Volt broke in excitedly.

“Yes. And here’s the path the current travels.

*Executive Editor, QST.
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See, this line shows where it leaves Filter Con-
denser.”

‘“But then it seems to branch off in different
directions,” Volt said doubtfully.

“Well, we'll start with the shortest route.
First it goes to this fellow here. Output Tube, he's

- labeled.”

“QOutput Tube? Who’s he and what does he
do?”’ '

“I don’t know, but we’ll soon find out,” the
Sleuth declared grimly. He rolled up the circuit
diagram and motioned to the Meters to follow
him. Tugging at his lapels, his pipe puffing fu-
riously, he led them down the path.

In single file the quartet walked back to the
rear wall of the chassis and climbed upstairs. The
Sleuth quickly identified Output Tube as the
near neighbor he had observed eavesdropping so
intently on their previous interview with Recti-
fier Tube.

“Qutput Tube?” The Sleuth’s greeting was
genial, designed to allay suspicion. Output Tube
hesitated a moment, then acknowledged his
identity.

“Perhaps you know what we're here for?”’ the
Sleuth continued on an interrogatory note.

Output Tube shook his head.

“We're here to investigate the death of the
Signal,” the Sleuth told him. “I think you can be
of help to us. Would you answer a few questions?”’

For a moment Qutput Tube looked at them
without speaking. Then, apparently deciding that
an appearance of collaboration was the best pol-
icy, he shed his reserve and began to speak.

“Of course. I'll be happy to tell you anything
you want to know.” He spoke with an air of con-
scious power.

“To be frank, we are working on the theory
that the Signal died from electron starvation,”
the Sleuth said. “We have traced the current that
supplies the electrons this far. Now I wonder if
you'd tell us what you do with it —in fact, tell
us all about your job here.”

Output Tube considered. “First of all let me
say that I think your theory is wrong,” he said, a
high-voltage smile on his plate. ‘“However, that's
not what you wanted to know. As for my job —

*YoU MEAN TS A

SORT OF A MAP OR

CHAQY OF THE SET?*
VOLY INQUIRED -~




well, the most important part of it has to do with
the Signal, rather than-with the current you've
been tracing so far. I take the Signal when it is
weak and helpless and build up its strength so
it can go out into the world and perform useful
work.”

“Would you mind explaining that?’’

“Perhaps it will save time if I point out first
that, physically, I am not dissimilar to my
cousin Rectifier Tube over there. I have the
same general appearance — the glass envelope,
and so on. I have a cathode, too, except that
mine is the indirectly-heated type. Instead of
emitting electrons directly from my filament, I
have a cathode sleeve which is heated by an inter-
nal heater. Like cooking in a frying pan instead
of broiling directly over the fire,” he smiled.

“Why all the extra fuss and bother?” Ohm
challenged.

“Simply because an indirectly-heated cathode
does a better job.” Output Tube’s tone was su-
perior. “My cathode has the same potential from
one end to the other. Before I got it I used to
have an annoying habit of humming to myself,
I've been told. But that’s all cured now.”

“Your plate is similar to Rectifier’s, though,”
the Sleuth remarked. “Except that you’ve got
only one.” ‘

“Yes. But I have one other thing he hasn’t —-
my grid.”

“Your grid? What’s that?”

‘“Ah, that’s the most important element of all.
It’s this spaced winding of fine wire between my

* TUE GRID'S THE MOST
IMPORTANT ELEMENT OFALL,
17'$ THIS SPACED WINDING
& \J5' OF FINE WIRE BETWEEN MY

& CATHODE AND PLATE#

cathode and my plate.” He leaned over so they
could see. “The grid is really a kind of valve. 1t
controls the flow of electrons from the cathode to
the plate much as you control the stream of water
with the faucet on a water pipe. Except that the
grid works differently. It’s more like a venetian
blind than a valve. Observe — when it’s open the
electrons can get through and when it’s closed the
current stops completely.”

“I don’t see anything,”” Ohm complained. ‘“The
wires don’t even move.”

“Of course not. You can’t see electrons move
and neither can you see the negative electro-
static field that repels the electrons and keeps
them from getting through.”

“You mean that an invisible electrostatic field
in effect opens or closes the spaces between the
grid wires?”’ the Sleuth asked slowly. Output Tube
nodded. “Then the wires are merely there to
support the field —- I suppose when a negative
charge is applied to them?”

“That’s exactly it. Quite an accomplishment,
isn’t it?”’ OQutput Tube glowed with pride.

“It’s simply wonderfull” Milly exclaimed. “I
just don’t see how you ever do it.”
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“Neither do 1,” Ohm grunted. “Do you turn
that valve or grid or whatever it is yourself, or
does someone else do it for you?”’

“You might say that the Signal turns it —
that’s how the Signal gets strong.”

“You mean you're sort of & muscle-builder?”’

“I prefer to be called an amplifier,” Qutput
Tube said with dignity. “I’ll describe the process

for you. Normally my grid is kept about half
closed by a steady d.c. charging voltage, which of
course supplies the electrostatic field. I call this
voltage my bias.”

“Where do you get it?’’ asked Volt, who always
responded to anything having to do with voltage.

“Oh, there’s a little Resistor in series with my
cathode return circuit who makes it for me. In
that position, of course, all my cathode current
has to flow through him. Being a Resistor, and
therefore naturally a stubborn fellow, he tries to
hold the current back.”

““ And the voltage drop that results is what you
use for biasg?”’

“Precisely. Now, to get back to the Signal,
when it comes to me it’s in the shape of a weak
a.c. voltage. It gets on my grid and varies my
grid potential up and down, opening and closing
the blinds — excuse me, I mean the electrostatic
field --- according to its amplitude and frequency.
My plate current — the electron flow from my
cathode to my plate — changes correspondingly.
In other words, my plate current then looks ex-
actly like the Signal current.”

“Yes, I can see that,” the Sleuth acknowledged
readily. ‘“But I still don’t see how that makes the
Signal stronger.”

“It’s this way,” Output Tube explained pa-
tiently. ‘ When my plate current varies it changes
the effective voltage on my plate, too, because of
the drop through the external load impedance
they make me work into. And the plate-voltage
change resulting from a given change in plate cur-
rent is so much greater than the grid-voltage
change causing it that, when the Signal has
passed through me and leaves my plate, it’s many
times bigger than when it came to my grid.”

“It may be bigger, but I don’t see how it can
be stronger,” Ohm argued.

Output Tube frowned. “But it is, because I
amplify the power as well as the voltage. You see,
this big cathode of mine emits many more elec-
trons than those of the smaller tubes around here,
which means that my plate current is much big-
ger. Current multiplied by voltage equals power,
and — well, there you are.”

At this Volt glanced significantly at Milly, who
shyly dropped her eyes. The Sleuth gazed at the
pair benignly for a moment before continuing.

43



“Hmmm. Well, this still leaves me a little
confused, I'm afraid,” he admitted meditatively.
“It’s hard for me to think of the Signal as an a.c.
voltage or a pulsating stream of electrons. If only
it wasn’t so tnvistble. It would be so much easier
to work if we could only find the body and see
just what killed it. . . .” Then, shrugging, ‘ How-
ever, maybe I’ll be able to visualize the case a
little more clearly as we go along.”

“Obh, I'm sure you will,” Qutput Tube replied
condescendingly.

“Thanks!” The Sleuth’s tone was acid. “In the
meantime, can you supply any witnesses to cor-
roborate what you’ve told us?”’

Output Tube was offended. “You don’t mean
to suy that you suspect me of killing the Signal, do
you?”’ he demanded. “Why, I gave it life! I made
it strong. I . . .”

“Yes, yes — I know. But can you prove that?”

Output Tube hesitated. “ Why, you can ask al-
most any of the Parts, I suppose,” he answered
uncertainly.

The Sleuth unrolled the circuit diagram. ¢ Ac-
cording to this you deliver the Signal to QOutput
Transformer,” he said. “Will he vouch for you?”’

“Why, yes. I — I suppose so.”

‘“ All right. I guess that’s all for now. But we
may be back,” the Sleuth warned. Turning to the
Meters, he said impatiently, *“ Come along. We’ve
got work to do.”

“Where to now?” Volt asked, his short legs
trotting to keep pace with the Sleuth’s long swift
strides.

“Output Transformer receives the Signal from
Output Tube. That makes him next on our list.”

“But Output Transformer lives way out with
Loud Speaker, doesn’t he?”

“Right.” The Sleuth lapsed into the moody
gilence they knew from long experience not to
break.

For a while the quartet walked in silence. They
reached the edge of the chassis and began to
¢limb the cable path to Speaker’s house. The path
seemed to stretch on endlessly.

THEY REACHED THE EDGE
OF THE CHASSIS AND BEGAN
T0 CUMB THE. CABLE. PATH TO

SPEAKER'S HOUSE

“Did you say we were going to follow the most
direct route?’”” Ohm growled, puffing with exer-
tion. “Seems more like a mountain-climbing expe-
dition.” Milly, too, appeared to be in distress.

“It won’t be long now,” the Sleuth encouraged
them. Almost as he spoke they reached the top of
the path. They made the short descent into the
metal housing. There they found Output Trans-
former, dwarfed by his huge associate, Loud
Speaker.

They were an unusual pair — an Edgar Ber-
gen-Charlie McCarthy combination in reverse.
While it was Loud Speaker, the big fellow, who
appeared to talk, the sounds were actually sup-
plied by Output Transformer. Without him Loud
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Speaker was mute. Instead of the traditional
dummy sitting on the ventriloquist’s knee, how-
ever, it was Loud Speaker who held Output
Transformer on his lap — if that protuberant
pot could be called a lap.

~INSTEAD OF THE TRA-~
DIMONAL DUMMY STITING
ON THE VENTRILOQUIST'S KNEE,
IT WAS LOUD SPEAKER WHO
HELD OUTPUT TRANSFORMER
ON HIS LAP—

Output Transformer explained all this when
the Sleuth stated the purpose of their call. “So
how d’you want me to talk to vou, pal?’’ he con-
cluded. “In my own voice or in my pal Loud
Speaker’s voice?” As he spoke his voice changed
from his own sharp, metallic tones to a thunder-
ous, resonant rumble that began in the depths of
Speaker’s cone and resounded around the room.

“In your own voice,” the Sleuth assured him
hastily. At least it will be more private.”

“Even if it doesn’t sound so good,” Ohm mut-
tered. Each of the meters exhibited an unusual
tenseness. Even Milly seemed to have lost her cus-
tomary blithe, carefree air. “That Loud Speak-
er's a bad, bass man,” she whispered to Volt, as
the latter slid a protecting arm around her waist.

The Sleuth, on the other hand, seemed to feel
that Qutput Transformer was the more dubious
member of the pair. He was puzzled by the sharp
contrast between the idiom the Transformer af-
fected when speaking in his own character and
the cultured cadence that issued from Loud
Speaker’s full-toned larynx.

Temporarily reserving his doubts, the Sleuth
proceeded with the interview in routine fashion.
Output Transformer readily confirmed Output
Tube’s story. Then he went on to describe his
own work and that of Loud Speaker.

“ Between us, my barrelhouse pal here and me
take the Signal as that ickey Output Tube slips
it to us and change it into noise, so that all those
stooges out there they call ‘people’ can hear what
kind of cough medicine to buy or ‘how’s my
modulation’ or some of the other clinkers the
long underwears go for.” His rasping falsetto
dripped contempt.

“Sounds simple enough -— almost too simple,”
the Sleuth observed quietly. “Just how do you
do it?”

“Qh, so you want me to get technical, huh?
Okay, sonny boy, here goes. Output Tube told
you that when he gets through with the Signal
it’s nothing but an a.c. voltage superimposed on
his d.c. plate voltage — right? But did he tell you
that the way he gets his plate voltage from the
power supply is through my primary winding?
No? The slug! Well, anyway, he does. I pass him
the d.c. without saying a word — just let it go
right through my primary as though it wasn't
there. But the a.c.-— well, that’s a different
piece of jive. That boogie-woogie beat (back and

(Continued on page 68)
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FOR THE EXPERIMENTE

CURING CROSS-TALK IN CODE-
PRACTICE TABLES

TrosE who have constructed code-prac-
tice tables for group instruction and have had
trouble from cross-talk between circuits when
using the usual type of high-resistance head-
phones will be interested in the results of an in-
vestigation of the problem made by J. R. Ortiz,
W2KEYV, in connection with three tables pat-
terned after the model described in the Defense
Edition of The Radio Amateur’s Handbook and
also in QST for May, 1941. The original circuit is
shown in Fig,. 1.

Three code-practice tables, each containing

ten positions, were wired strictly in accordance '

with the diagram. Each table developed cross-
talk trouble; that is, the table could not be di-
vided into several independent communications
circuits without interference between circuits.
Capacity between key contacts was first sus-
pected and several tests were made to deter-
mine if this was responsible for the trouble. Al
keys were disconnected and removed entirely.
The cross-talk still prevailed, indicating that the
key capacity was not responsible. Next the keys
were replaced and all switches removed. Since the
switches are open when it is desired to send to one-
self, removing them entirely did not upset the
wiring. The tone background immediately dis-
appeared. The trouble reappeared when the
s.p.s.t. toggle switches were restored, however.
The toggle switches were then replaced with
knife-type switches in which the contacts are
quite distant from each other. The tone back-
ground reappeared but it was very, very weak,

indicating that it was the capacity between con-

- tacts of the toggle switches that was responsible.

While playing with the tables, W2KEV went
a little farther. Two tables were wired with the
knife switches; these are giving satisfactory
service. In the third table, the toggle switches
were again installed and the tone reappeared as
expected. One by one the ten operating positions
were cut out until, even with the toggle switches;
the tone disappeared entirely. This occurred
when five of the ten positions were out. With six
positions, the tone reappeared; with seven, the
strength increased, and with eight, it was as
strong as before. Thus it would appear that five
positions is the limit when toggle switches are used.

Most of the difficulty with amateur-built code
tables comes from the use of the usual type of
high-impedance headphones. While this type is
the most commonly available, since they usually
come  from ham shacks and low-impedance
'phones are not obtainable locally, their use
makes it possible for the signal to feed through
very small capacities. Cross-talk in this case can
be eliminated only by reducing stray capacities
as much as possible, as W2KEV has done. Ap-
parently the keys used by W2KEV were of low-
capacity construction. Other types may cause
trouble.

If the signal is sufficiently strong to allow some
reduction, cross-talk may be reduced by shunting
the headphones with as low a resistance as prac-
ticable. ‘

While on the subject of code-table circuits, a
slightly different arrangement is shown in Fig.
2. With this circuit any combination of stations
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Fig. 1 ~- Circuit diagram of the code-practice table wiring arrangement discussed by W2KEV. Switches marked

Sw are the toggle switches discussed.

April 1943

4H



Fig. 2 ~-This arrange- _J
ment prowdcs greater flexi-
bility than the one shown OSCILLATOR

in Fig. 1. The two outside 2

wires transmit the steady —l |

signal from the oscillator to
each station, while numbered wires cach
provide an independent communicating’cir-
cuit. Stations wishing to communicate switch
to the same line. The seven lines shown will

take care of five independent communication
circuits and any line may be monitored from
any position. The loading resistors are dis-
cussed in thetext.

Lo~

may work together on the same circuit or on
different circuits. Each additional line provided
will furnish an additional independent circuit.
This arrangement is an improvement over that
shown in Fig. 1 in that stations which are not
adjacent may work together independently of
stations in between. For instance, with the cir-
cuit of Fig. 1, should station No. 10 wish to
work station No. 8, it would be necessary for
station No. 9 to be included in the circuit also.
With the system of Fig. 2, any stations wishing
to communicate merely switch to the same line.
Those working on other lines are not disturbed.
Monitoring of any circuit can be done from any
position, and a student may send to himself
without disturbing others by switching to the
“off” position. The tap switches should be of
low capacity, or a system of clips and screw
contacts may be substituted. Each line should be
loaded with resistance if cross-talk occurs. For a
system of ten positions, a value of a few hundred
ohms should be sufficient.

— 0 e

SOLDERING-IRON PROTECTIVE
WARNING

No pouBT many members of the frater-
nity have at one time or another left their solder-
ing irons with the current on and discovered the
fact only after many hours. Even when one has
rigged up & nice separate outlet and switch
equipped with a pilot light he is likely to use the
soldering iron at some other outlet or location
and then forget all about it, only to find it hot a
day or two later.

Pl;(\rg-in Socket

Fig. 3— Warning light for soldering iron.

Here is a practicable method of avoiding such
oversights which both my son, WOINN, and I
have used with full success. First, we got one of
those plug-in multiple outlets which can be
plugged into any wall socket. This one has a
screw-socket opening into which one of the very
gmall dime-store red bulbs can be screwed. Next,
the soldering-iron plug was also plugged into this
same outlet, as shown in Fig. 3. Now we have a
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red light bulb at the plug end of the soldering-iron

cord. This plug-in socket and bulb are never
separated from the soldering-iron cord. When the
iron is disconnected the whole assembly, plug-in
socket and all, is just pulled out of the wall
socket, and when the iron is again used the whole
thing is simply plugged into the wall socket.
Thus, no matter where the soldering iron may be
used, the red light always shows when the current
is on. If an outlet of the type described cannot
be found there is also available in many dime
stores a candelabra socket for Christmas-tree
gize bulbs, fitted with a two-prong base which
may be plugged into a standard three-way
plug-in outlet. — H. A. Fanckboner, W9BPS.

RE MODEL-T FORD AS EMERGENCY

" POWER SOURCE

¥ NotE in your Hints and Kinks section in
the January issue of QST the recommendations
of W3EZL concerning Model-T' Ford motors. In
regard to his suggestion that the timer be cleaned
thoroughly with kerosene, I wish to supplement
this by adding that the timer should then be well
lubricated with a medium grade of clean motor
oil. I know this will sound foolish to those who
have been drilled in the school of keeping all
electrical contacts free from oil, dirt and grease,
but any old-time Model-T owner will agree with
me — and those who don’t and try to run one of
the things without oil in the timer will find out
quickly enough. In fact, an inspection of a gen-
uine Ford timer will reveal an oil hole with a
spring cap on the upper side. While many substi-
tute timers were made for this motor by various
manufacturers of auto parts, some of which were
designed to operate clean and free from oil,
the ones put on at the factory must have oil in
them. I'm not so sure that the motor will fail
entirely at a 20-mile-per-hour speed, but it will
miss at any speed.

Here’s another hint toward starting Model-T
motors if they are used with the magneto ignition
alone. It will help to see that there is not much
end play, especially if the transmission is out and
the clutch spring is not available to prevent
thrust. End play allows the magnets on the fly-
wheel to run with too much clearance from the
core pieces on the stator coils.

— W. W. Williams, WSWEG.
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ORRESPONDENCE FROM MEMBERS

The Publishers of QST assume no responsibility for statements made herein by correspondents.

“RADIONICS” VS, “ELECTRONICS”
6001 Dickens Ave., Chicago, Il
Editor, QST

Right now the public is being confused in the
press and on the radio daily by two terms which
mean exactly the same thing — “electronics”
and ‘“‘radionics.” Electronics is of British origin.
Radionics has been used in our own country for
some time, although I don’t know who originated
it.

Both of these terms deal with the application
of vacuum tubes in electrical circuits not only for
broadcasting and radio communications, but to
radio receivers, television, aircraft detectors,
photoelectric units, rectifiers, phonographs, hear-
ing aids and other devices.

Let’s take a quick look at these two words.

“Radionics’ springs from the Latin “to radi-
ate” and the Greek “ion” (to wander or travel)
and thus we get the term “ wandering or traveling
radiations,” which is much to the point and ex-
tremely descriptive.

The first syllable of ‘““electric,” “electricity,”
“electronics,” springs from the Greek root mean-
ing “amber.” Therefore, I take it, electronics is
wandering amber. Is that descriptive?

The term “ electron,” as thought of to-day, is of
British origin, having been first used by C. J.
Stoney in 1891. Since we did not adopt the Brit-
ish words “petrol,” ‘“underground,” ‘“bobby,”
“pub,” “valve” and “wireless,”” but instead
are using the Americanisms “gasoline,” “sub-
way,” “cop,” “saloon,” “tube’” and ‘“radio,”
why should we adopt the word “electronics’?

Incidentally, in the early days of radio the
same confusion existed in the American public
mind between radio and wireless as now exists be-
tween radionics and electronics.

Even the physicists have said, “Radlomcs is
more descriptive.”” Dr. Arthur F. Van Dyck,
president of the Institute of Radio Engineers,
said at the Chicago annual dinner of the Institute
December 18th last: “Recently I heard a term
for these new radio fields which seems apt. It is
‘radionics.” That seems to be a good term if we
want to find one which will win friends and influ-
ence people.”

My point is, we have a good American word in
“radionics,” highly descriptive, looked upon with
favor by engineers and physicists, and easily
understood by the general public. A word that,
in my opinion, is fit to describe the miracles now
being wrought behind the secret panels of radi-
onic laboratories — wrought for the winning of
the war. . . .

~— B, F. McDonald, jr.
President, Zenith Radio Corporadion
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HAMFEST IN CHEINA
P. O. Box 172, Sar-Pin-Bar, Chungking, China
Editor, QST':

We have great pleasure to inform you that we
(the China Amateur Radio League) are going to
hold our'fifth convention on May 5, 1943, in

Chungking, our war capital. Every sectlon of
our League will participate, through our radio
network. This is what we have done during pre-
vious conventions. May 5th is now known in
China as the “ China Amateurs Day.” The annual
convention is to be observed on that day through-
out China.

In conjunction with the 1942 convention we
sponsgored a nation-wide amateur radio show at
the same time. During the show there were dis-
played QSL cards of different countries as well as
ham equipment and a number of radio products
of Chinese manufacturing companies. Radio tro-
phies, such as Jap-made hand generators, throat
microphones, field sets, etc., captured in the field
by our army, were also among the exhibits. What
attracted our visitors most, however, was the
“Radio Man,” who could talk, answer questions
and also wink his eyes. The 1942 convention was
in reality quite a success.

We are planning to have another but larger
show for the coming convention. It is larger in the
sense that it will be a world-wide amateur radio
show, instead of being only nation:wide. We are
trying to collect anything possible in connection
with radio amateur activities from all our allied
nations. Anything of interest and value to us, no
matter whether it is a book or a photo, a drawing
or apparatus, a ham shack or a reel of movies,
some forms of QSL cards or log sheets, no matter
whether it is new or old, personal or belonging to
a club, will be welcome.

As America has led the world in amateur radio,
we do not hesitate to ask for your kind coép-
eration. Any assistance rendered will certainly be
most highly appreciated. We want to make the
forthcoming convention and show a success. This
will not only help to promote the Chinese people
in the study of radio science but also increase their
interest and understanding of international rela-
tions, both of which are important and vital,
especially during the present war against fascism
and Hitlerism.

Nevertheless, we cannot succeed without the
help and codperation of our foreign friends. If
you will be good enough to inform all your
J.eague members and kindly ask them to collect
things for us, we shall certainly be very much
obliged to you. Please have all the things sent to
the China Amateur Radio League at the above
address, attention Mr, K. T. Chu.
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In elosing we would like to add that we own
and operate XUOA in our headquarters, and that
this station has contacted quite a number of
American ham stations. . . .

— 7. T. Hsu, President,
C'hina Amateur Radio League

MERCHANT MARINE NEEDS MEN

11455 Birch St., Lynwood, Calif.
Editor, QST':

. . . I notice most articles in today’s radio
magazines stress the nced for radio operators in
the armed forces. Don’t you think the Merchant
Marine has been neglected? ‘There is & crying de-
mand in this field for licensed men to man the
thousands of new ships being built.

Here is a point worth bearing in mind. There
are many men who are not physically able to meet
the requirements of the branch they might choose.
I, for one, was rejected by the Navy, but because
my heart was set on serving on the water I tried
the Merchant Marine and found them anxious to
have me. Later I learned that many fellows who
wanted to serve their country but had slight de-
ficiencies were seeing action this way. Wouldn't it
be a good thing to pass this suggestion on to the
hams who . . . have been turned down?

B ~—Jay S. Epstein, U'.S.M.M.

FROM A W35 IN INDIA

APO 629, c/0 Postmaster, New York City
Editor, QST

. . . . Your magazine is still one of the most
popular ones over here wherever radio men get
together. Once in a while a copy gets through to
us, and then all the men gather around to try to
read it. Some are even content with just seeing
another copy again. I did get a July issue with the
big flag on the front, and believe me I’m going to
hold onto it.

Since I've been in India I've met several hams,
I try to get all of the calls copied down, but do
miss some of them. So far I’ve met K4s, a few Gs,
several VKs and about three VUs. I’m enclosing
a picture of WONJID and myself, W5GWD. When
we were back in the States he was in Davenport,
Iowa, and I was in Little Rock, Ark. We worked
each other from those two locations, but had to
get to India to meet each other. That is an un-
usual coincidence to me, and I thought you might
like to know of it. I have also run into W5CVW
of Fort Worth, Texas. We had worked each other,
too. I don't have our picture yet, but will send it
to you as soon as it comes from the photo shop.
(It takes us four wecks to get pictures developed
and printed!)

Here’s wishing you all the success that you
could possibly have, and please keep up the good
work of trying to keep the ham bands for us.
Right now about all most of us are looking for-
ward to is getting back to our rigs and meeting
our old friends again.

~—-Lt. Charles E. Hall, W6GWD
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TO OUR ADVERTISERS
868 Whittier Blvd., Grosse Pointe Park, Mich.

. Editor, QST':

I wish to express my personal appreciation as a
member of our radio fraternity, the ARRL, to
those advertisers who, through @ST, have con-
tributed their cold hard cash to help us maintain
its high standards of technical and fraternal in-
formation. These great organizations, by their
continued proof of faith in us, give us courage in
the belief that as soon as ““the lights go on again”
we, too, will “go on again.” T would like to sug-
gest that we all use their products whenever
possible, both during the war and afterwards, as
a concrete expression of our gratitude.

— Paul J. Palmer, WS8UGR

OBJECTS TO “AMERICANESE”>

53 Newcomb St., Quincy, Mass.
Editor, QST':

As the mother of a “ham’ in the service,
WI1KCP, I wish to say — straight from the shoul-
der — that I object to the term ‘Americanese”
which you used in the article on page 56 of your
January issue.

The language of our American soldier is plain,
everyday American, and don’t you — or anyone
else — try to rig a tailpiece onto it! An American
speaks American — and that’s that! And we don’t
have to apologize for it, or change it — in any way
~— for anybody!

It so happens that my son is in the Signal
Clorps, stationed at Fort Monmouth, N. J., and I
say right here — even without consulting him —
that neither he nor any of his buddies will ever
use the term for their speech which one of your
editors so imprudently coined. Tell that editor to
forget it!

~— (Mrs.) Doris Condon Sallus

Ebpiror’s NoTE. —— The article in question was
written, not by a QST editor, but at the Fort
Monmouth public relations office.

According to Webster, “-ese’” is “an adjective
and noun suffix, signifying of, pertaining to, or
originating in (a certain place or country); native,
inhabitant or language (of a certain place or coun-
try). . . .” “Americanese” is not a dirty word.

Book Reviews

(Contlinued from paye 1)
magnetic theory is not assumed, but college-grade physica
and mathematics through calculus is necessary.

‘T'he early chapters deal with electrostatic and magnetic
fields and vector analysis. (The chapter on this latter sub-
ject, incidentally, is an exceptionally clear presentation.)
This leads to the introduction of Maxwell's eqjuations, and
thence to radiation and wave propagation. ‘The book con-
cludes with a brief discussion of antennas, transmission
lines and wave guides.

The general impression one gets from the book is that it
has been written for the sake of the reader rather than, as
seems too frequently to be the case with texts dealing in
relatively abstruse subjects, with the sole object of getting
the facts presented in unassailably logical fashion. This cer-
tainly calls for a few cheers on the part of the man who
wants to use it on his own and not simply as an adjunct to
& formal course.
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