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WHY CHOOSE UTC?

FOR WAR AND POSTWAR COMPONENTS

f.. . . . .. TRANSFORMER SUPPLIER TO THE COMMUNICATIONS
INDUSTRY.
2. . IS THE WIDEST IN THE INDUSTRY.
3. S IN THE INDUSTRY IS ACCEPTED . . . WE
DESIGN TO YOUR NEEDS,
] 4. | IS HIGHER THAN EVER.
' S. © . IS BACKED BY MANY YEARS OF

EXPERIENCE. UTC IS NOT A WAR BABY.

6- . . MAKE UTC’S PRICES RIGHT AND
DELIVERIES ON TIME.

150 VARICK STREET
EXPORT DIVISION: 13 EAST 40th STREET,

L4 L e
NEW YORK 13, N. Y. 0
NEW YORK 15, N.Y., CABLES: “ARLAB"
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SEE NEXT PAGE FOR °
DETAILS ABOUT HOW
YOU CAN GET YOUR
HALLICRAFTERS SET
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First models off the peacetime production line at Hallicrafters go to hams. Designed
originally for and by amateurs, Hallicrafters equipment comes back from the wars
even further refined and perfected . . . ready to fit into your ham shack.

Available Now limited number of Hallicrafters models that have won the respect and
admiration of amateurs everywhere. As we return to private business our slogan is
now, and will continue to be . . . hams first."' At this time available merchandise will
be carefully channeled out to regularly established Hallicrafters distributors to be
sure that it reaches our primary market first . . . the amateurs.

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT o CHICAGO 16,U.5.A.

4 jﬁ".u

SEE YOUR LOCAL DISTRIBUTOR NOW

hallicrafters RADID

Buy a Victory Bond TOdQ)'-' COPYRIGHT 1945 THE HALLICRAFTERS CO.
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BORN AT 2500°F.

ALSIMAG is master of power and heat because it takes its final, strong, hard,
rigid form in furnaces at the white heat of 2500°F.

This inorganic material cannot char. It withstands red heat temperatures of
1800°F. ALSiMag is highly resistant to thermal and electrical shock.

ALSiMag insulators do not distort with loading nor cold-flow with time
They are non-corrodible.

Uniformity and dimensional accuracy of ALS1Mac Insulators facilitate as-
sembly. Whatever you are planning in the electronic or electrical field—specify
ALS1Mac for long-lived, dependable performance. Our Engineering and Re- “
search men are anxious to work with you. Litera- )
ture applicable to the various fields of ALSi1Mac
uses, available on request.

14400 HARR ACCIBTCRES U, 8 PATENT OTFIEC

AMERICAN LAVA CORPORATION STEATITE CERAMIC

CHATTANOOGA 5, TENNESSEE

ALCO bas baen awarded for the fifth
time the Army-Navy “E* Award for

tinved excall nq y end
quality of dssential war production.




3 OUTSTANDING FEATURES OF
THE NEW EIMAC 4-125A TETRODE

LOW DRIVING
POWER

With but 2.5 watts driving power,
the 4-125A will deliver 375 watts
output at frequencies as high as 120
Mc.The low driving power require-
ment has been achieved without
the use of excessive secondary emis-
sion. The control grid is specially
processed to reduce both primary
and secondary emission.

HIGH FREQUENCY
PERFORMANCE

The Eimac 4-125A will deliver 200
watts output at 250 Mc. The per-
formance curves below show the
relationship between driving power
and power output at frequencies up
to 250 Mc.

FOLLOW THE LEADERS TO

EITEL-McCULLOUGH, Inc., 1085 San Mateo Avenue, San Bruno, Calif.
Plants located at: San Bruno, California and Salt Lake City, Utah
Export Agents: Frazar & Hansen, 301 Clay St., San Franciseo 11, Calif., U. S. A.

LOW GRID-PLATE
CAPACITANCE

The grid-plate capacitance of the
4-125A is only 0.03 uufd. This low
value allows operation up to 100
Mc. without neutralization. Stability
is further assured by the special
grid processing which reduces
secondary emission.

A technical bulletin on Eimac
4-125A Power Tetrode contains full
specifications and detailed discus-
sion of the tube’s characteristics, cir-
cuit diagrams and constant current
curves. Write for your copy today.

The Eimac 4-125A is the
first of many new Eimac
tubes that are on the way.
Watch for future

announcements.

ELECTRICAL
CHARACTERISTICS
Fil t: Thoriated Ti

Voltage . . . . . . . . 5.0 volis
Current . . . ., . . 6.2amperes

Plate Dissipation (Maximum) 125 watts

Direct Interelectrode Capacitances(Average)
Grid-Plate (Without shielding,

base grounded) . . . . 0.03 uufd.
Input . . . ... . 10.3 uufd.
Output . . . . + +» o « 3.0uufd.

Transconductance (is = 50 mo.,
Es = 2500 v., Ec2 = 400 v.) . 2450 umhos

1008




Transformer Speialisl: . o e

Thordarson’s tradition of quality provides the underlying reason
for its past half-century of progressive leadership in the specialized
manufacture of dependable transformers, components and other
electronic devices. This same tradition, upheld through every

phase’ of Thordarsor design, énginecring and manufacturing is

500 WEST HURON ST., CHICAGO, ILL.

@

ORIGINATORS OF TRUE-FIDE[ITY AMPLIFIERS

your guarantee of the finest transformers for requirements
Tomorrow . . . and years to come. With confidence . . . gab
by this ability to produce quality merchandise and coupled w
novel sales policies . . . Thordarson looks forward to supply

the expanding demands of the radio and electronic industr

HORDARSON

ELECTRIC MANUFACTURING DIVISIO0

UIRE INDUSTRIES, INCO



[echnical Schools,
Wbraries

TrroucrouT the war JENSEN re-
mained true to a more than fifteen-year-old tra-

o v '"’ dition of specialization in the design and manufacture of

s fine acoustic equipment. Very shortly now this persistent adherence

to specialization will again bring forth new and improved
JENSEN Loud Speakers and related products. Their quality and per-
formance ability, in the JENSEN tradition, will suggest
their use by all who want the best. Watch for further announcements.

MONOGRAPHS AV,

i, Loud Spnpku Fraquency« Res
“ments.
Impedonce Molching ond Power Djs
Fraquency Range in Music Reprodu
Effective Reproduction of Spee
L pe Loud Speak

JENSEN RADIO MANUFACTURING COMPANY ¢ 6611 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS
IN CANADA—COPPER WIRE PRODUCTS, LID,, 137 RONCESVALLES AVENUE, TORONTO
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ection Communications Managers of the A.R.R.L. Communications Department l

Reports Invited. All amateurs, especially League members, are invited to report communications activities, training
plans, code classes, theory-discussion groups each mid-month ﬁl6th of the month for the last 30 days) direct to the SCM,
the administrative official of ARRL elected by members in each Section whose address is given below. Radio Club reports |f
and Emergency Coordinator reports representing community organized work and plans and progress are especially desired
by SCMs for inclusion in QST. ARRL Field Organization a})polntments, with the exception of the Emergency Co-
ordinator and Official Broadcasting Station posts, are suspended for the present and no new appointments or cancellations,
with the exception named, will be made.

—— _ATLANTIC DIVISION i .
Eastern Pennsylvania W3BES Jerry- Mathis 623 Crescent Ave. Glenside Gardens
Maryland-Delaware-District 9701 Monroe St.
of Columbia W3CIZ Hermann E. Hobbs Silver Springs P. O. Linden, Maryland

Southern New Jersey W3GCU Ray Tomlinson 623 E. Brown St. Trenton 10

Western New York W8MC William Bellor 186 Dcrsey Rd. Rochester

Western Pennsylvania WSNCJ . R. Rosenberg 927 East 23rd St. Erie

o CENTRAL DIVISION, e - -
llinois WONUX David E. Blake, II 4501 N. Malden St. Chicago 40

Indiana WIEG Herbert S. Brier 385 Johnson St. Gary

Kentucky WO9AR Darrell A. Downard 2077 Sherwood Ave. Loulsville 5

Michigan WSDPE Harold C. Bird R.F.D. 2, Box 228 Pontiac 2

Ohio W8MFP Carl F. Wiehe 122 St. Albert St. St. Bernard 17

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

] . — DAKOTA DIVISION, I

North Dakota WIEVP Raymond V. Barnett 406-17th St. Bismarck

South Dakota WoQVY P. H. Schultz 118 N. Yankton Ave, Pierre

Northern Minnesota WOFUZ Armond D. Brattland -Birchmont Drive Bemidji

Southern Minncsota WIOYNQ Millard L. Bender 608 N. Huron Ave. Spring Valley

_ ... DELTA DIVISION. ‘

Arkansas WSGED Ed Beck 2503 Bishop St. Little Rock

Louisiana WSDKR Eugene H. Treadaway P. O, Box 44 LaPlace

Mississippi WSHAV P. W. Clement 524 Santinij St. Biloxi

Tennessce ‘w4sp James B. Witt R.F.D. 6, Shady Dell Trail Knoxville

HUDSON DIVISION. - . — .

Eastern New York Ernest E, Geoige 2044 Lexington Parkway Schencctady 8

N. Y. C. & Long Island W2KDC Charles Ham, Jr. 151-06 84th Drive amaica, L. L., 2

Northern New Jersey W2CQ Winfield G. Beck 617 Spruce St. oselle

- - MIDWEST DIVISION. _— - e -

owa WOPJR Leslie B.Vennard 2712 Washington St. Burlington

Kansas WOAWP A. B. Unruh 1617 S. Seneca St. Wichita 12

Missouri Woou Mrs. Letha A. Dangerfield 411 Mofictt Ave. Joplin

Nebraska WOFQB Arthur R. Gaeth 6105 N. 37 St. Omaha 11

—..NEW_ENGLAND DIVISION A

Connecticut WIKQY Edmund R. Fraser 48 Willow St. West Haven 16

Maine WIAQL G. C. Brown 379 No. Main St. Brewer

Eastern Massachusetts WIALP Frank L. Baker, Jr. 91 Atlantic St. North Quincy 71

Western Massachusetts WI1JA William J. Barrett 239 Columbia St. ams

New Hampshire WIFT)/4 Mrs. Dorothy W. Evans 1435 Snowden Ave. Memphis 7, Tennessce

Rhode Island WI1HR Clayton C. Gordon 70 Columbia Ave., Gaspee Plateau, Providence 5

Vermont WINL: Burtis W, Dean P. O. Box 81 Burlington

NORTHWESTERN DIVISION. S, l

Alaska K7GNN ames G, Sherry Homer

Idaho W7AVP on D. Oberbillig P, O. Box 486 Boise

Montana WiCcry Rex Roberts Box 1088 Glendive

Oregon WIGN Carl Austin 1137 Federal Bend

‘Washington W7F O. U. Tatro 513 N. Central Olympia

_ s PACIFIC DIVISION.

Hawaii K6ETF Francis T. Blatt 837 16th Ave. Honolulu

Nevada W6CW . ur Sowie Box 2025 eno

Santa Clara Valley wWoeiuz Earl F. Sanderson 600 Acacia Ave. San Bruno

East Bay W6TI Horace R. Greer 414 Fairmount Ave. Oakland 11

San Francisco WG6RBQ William A. Ladley 200 Naylor St. San Francisco 12

Sacramento Valley W6MD Vincent N. Feldhausen 113 South Quincy St. McCloud

Philippines KAL1G George L. Rickard Box 849 Manila

San Joaquin Valley* W6BXB Edward H. Noack 811 West Magnolia St. Stockton

. -ROANOKE DIVISION.

North Carolina W4CYB W. J. Wortman P. O. Box 566 Morganton

South Carolina W4BQE/ANG Ted Ferguson 3422 Rosewood Drive Columbia 25

Virginja W3AKN Walter G. Walker 217-51 St. Newport News

West Virginia WS8JRL Kenneth M. Zinn P. O. Box 132 Clarksburg

- ROCKY MOUNTAIN DIVISION . _

Colorado WOVGC H. F. Hekel 2743 Julian St. Denver 11

Utah-Wyoming 6LLH Victor Drabble 1024 Oak St. Ogden, Utah

SOUTHEASTERN DIVISION. —

Alabama W4GBV Lawrence J. Smyth 808 Winona Ave, Montgomery

Eastern Florida 41P Robert B. Murphy 3302 S.W. Grapeland Blvd. Miami

Western Florida W4MS Lt. Edward J. Collins 1409 N. 10th Ave. Pensacola

orgia W4FD Ernest L. Morgan R.F.D. 2 Lyons
West [ndies (Cuba) CM20! Mario de la Torre Escobar 110 (Altos) Habana, Cuba 1
(Puerto Rico-Virgin Islands) K4 Everett Mayer 24 Lindberg St. Santurce, P. R.
_ SOUTHWESTERN DIVISION.

Los Angeles W6gVV H. F. Wood 429 So. Fairview Burbank

Arizona w6 Douglas Aitken 341 S. Mt. Vernon Ave.  Prescott

San Diego W6CHV Ralph H. Culbertson 7172 Eads St. La Jolla

. WEST GULF DIVISION -

Northern Texas WSALA Jack T. Moore §712 Berkshire Lane Dallas 9

Oklahoma WSAYL Ed Oldfield 2141 N.W, 35th St. Oklahoma City 6

Southern Texas WsJC _James B. Rives 1721 Kentucky Ave, San Antonio I '

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.
Ontario VE3EF Wing Commander c/o Canadian Bank of

Donald R. Gunn Commerce New Toronto, Ont.

_ — QUEBEC DIVISION, - -

Quebec VE2CO Lieutenant L. G. Morris 4114 Hingston Ave. Montreal 28, Que.
S I - -VANALTA DIVISION.
Alberta VE4GE C. S. Jamieson 581 W. Riverside Drive Drumbheller, Alta.
British Columbia VESDD C. O.'I. Sawyer 2634 West 31st Ave, Vancouver
_ e - _PRAIRIE DIVISION.
Manitoba VE4AAW A. W. Morley 26 Lennox St. St. Vital
Saskatchewan VE4SY Arthur Chesworth 1084 Redland Ave. Moose Jaw
P —

—
*Officlals appointed to act temporarily in the absence of a regular official.
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for the promotxon ofi xnterest in amateur radxo commumca- -
tion and cxpenmentatxon, for the re_j__aymg of messages by
radio, for the advancement of the radio art and of the
public welfare, for the representation of the radio amatenr .
in legislative matters, and for the maintenance of frater
* paliem and a high standard of condugt.
It is an incorporated association without capntal smck.
chartered under the laws of Connecticut. Its affairs are
governed by a Board of Directors, elected every two years
by the general membership. The -officers are elected ot
- appointed by the Directors. The League is noncommer-
cial and no one commercially enga ged in the manufacture,
sale or rental of radio apparatus is eligible to membership
on its board. y
~ "Of, by and for the amateur, it numbm 3
ranks practically every worth-while amateur in the na-
tion and has a b\story of glorious achievement as the
standard-bearer in amateur affairs.
Inqumes regardmg membership are solicited. A bona
fide interest in amateur radio, is the on.ly essontial qualifi-
cation; ownership of a tranomxtung station and knowledge
of the code are not prerequisite, although full voting mem-
bership is granted only to licensed amateurs,
All general correspondence should be addressed to the
Secretary at the administrative hcadquarten at West
Hartford, Connecucut.

Past Preaidenta .
Hiram Percy Maxm, WIAW, 1914—1936 N
Evcene C. Woonxm,_W&CM}’ 1936—-1940

ollicers -
President................GEORGE W, Bumy. WIKH
Washington, D. C.
Vice-President. . .........CharLEs E. BLALACK, W6GG
Yuma, Arizona . ..
Secretary...............KENnETH B. Wumzn, W.
West Hartford, Connecticut
Communications Manager. .. ... .F, E. Hanpy, WlBDI‘
Chevy Chase, Maryland
Treasurer......................Davip H, Houcn'non

West Hartford, Conx_xect;cn;

General Counsel. . ............... . PAUL M. SBGAL
1026 Woodward Building, Washingto

*On leave of absence. Address corre:pondence to the .

Acting Communications Manager, LeRoy.T. Waggoner,
WI9YMV, at the Headquarters oﬁice.

Directors

Prendent
GEORGE W. BA! ..............WXKE
1530 P 8t., N‘W.. Waahlnxto D.C.
Vice-President
CHARLES E. BLALACK
Box 108, Yuma, Aris.
Canadmn General Manager

240 Logan 'Ave Bt. Lambm

Alternate: Leonard W. Mitchell..........

78 Raglan Ave., 'I‘oronm, O
Atlantic Division

WALTER BRADLEY MARTIN....... .W3QV
25 Arbuta Rd., Abmzton, Pa.

Alternate: Herbert.M Wall

O.Box 18, Drums, Pa.

Cantral Division

NER WB8A
3462 Edl.son Rd., Cleveland Helghts,
Clevel and 21, Ohlo

Alternate; Earl 8. Nels, WS8D.
22551 Hadden Rd., Euclid 17, Ohlo
Dakota Division

TOM E, DAVIS........... ... voess- WOVVA
215 W Becker Ave., Willmar, Minn,

JOHEN A

Alternate; Aaron E. Swanberg. .......... W9BHY
1487 Bred: 8t., Bt. aul 4, Minn.
Delta Division
E. RAY ARLEDGE.......co0ocuuuae..n WSs81

340 N.E. 20th Terrace, Apt. 7, Miam! 37, Fla.

Alternate: 8amuel H. Dowell
1057 Mildred 8t., Shreveport 15, La.

Hudson Division
ROBERT AKERIDGE KIRKMAN....W2DSY
Werah P1., R.F.D. No. 1, Box 61, Long Branch, N. J.
Alternate: Geotze Ruliffs, ir. W
38 Brookwold Drive, Manhasset, L. 1., N

Midwest Division
FLOYD E. NORWINE, JR............ WOEFC
7405 Hiawatha Ave., Richmond Helghts 17, Mo,
Altemau C.A.Colvin............... .WOVHR
¢, Omaha & Counctl Biufts Bt. Railway- Co.,
Omaha 2, Nebr.

New England Division

PERCY C NOBL ............... WI1BVR
7 Broad St., Weetneld Mass.
Alternate. Cla.{t,on C.Gordon........... W1HRC
umbia Ave., Wa.rwick R. L
Northwestern Division
KARL W. WEINGARTEN............. W7BG

3219 N. 24th 8t., Tacoma 7, Wash.

Alternate: R. RexRoberts. .............. W7CPY
110 W. Brennan 8t., Glendive, Mont.

Pacific Division

l.L.McCAROAR teesensecsees . WOEY
6 Hamilton Pl Oakln.ml 12, Calf.
Almmm Elbert J. Am seeensss. . WOFBW
1675 Dale Ave Sa.n Joge, Calif.
. Roanoke Division
H. L. CAVENESS...c.iuuaunnne wmw
2607 Vanderblit Ave., Raleigh, N. C.
Alternate: J. Frank Key.......cocuevuneans W3ZA
Box 707, Buena Vista, Va.
Rocky Mountain Division
C. RAYMOND STEDMAN........... WOCAA
925 8o. Gaylord 8t., Denver 9, Colo.
Almnau Howard R. Markwell.........W9TFP
355 Monroe 8t., Denver 6, Colo.
Southeastern Division
WILLIAM C. SHELTON. .....c00uus. W4ASR
527 Revilo Blvd., Daytona Beach, Fla.
Alternate: Willlam P.8ides. . ........... W4AUP
Fleming Road, Montgomery, Ala.
Southwestern Division
N E. BICKEL........0...-.. ... WOBKY
Jor 1834 E. Whlttler Blvd., Whltti , Calif,
Alternate: Eldridge E. Wya.tt ......... WOARW
P. O. Box 3597, Long meh . Callt.
West Gulf Division
WAYLAND M GROVES............. WSNW
x 1314, Beagnvea. Texas
Ammate:lenmnznn ceeneesenrs. JWEAJ
P. O. Box 848, Cun.mdu. Pan Canal Zone



“IT SEEMS T0 US—"

LADIES & GENTLEMEN, THE NAVY!

TocETHER with the rest of a grateful
nation QST in this issue proudly salutes the
United States Navy on its unbelievable ac-
complishments in the winning of a war which,
in essence, truly was its own particular war.

A year ago we devoted an issue to radio in
the Army establishment, as viewed chiefly
through the common denominator of the Signal
Corps, at a time when Army performance had
just hit its stride in the European theater. At
that time we began the planning of a similar

Eecial issue on the Navy and radio, and it is
eer coincidence that its final preparation co-
incides with the ending of the Pacific war.

With no detraction from the glorious ac-
complishments of all our arms, none will dis-
pute that the major role in the Pacific has
been the Navy’s, and indeed in a very real
sense it can be said that it is the Navy which
has won this war. In similar fashion it appeals
to us that it was electronics that made this
victory assured, for there is ample evidence
that the deciding factor at stage after stage
was our superiority in radio and radar. And, as
we look this issue over the last time before it
goes to press, we cannot escape the feeling,
even if we should want to try, that the Ameri-
can radio amateur has had a most significant
part in making that superiority possible.

Hams do literally everything in naval radio
and radar, in all ranks from seaman to flag
officer. The Naval Communications Reserve
brought several thousand selected amateurs to
active duty for the whole duration, followed by
additional thousands in communications work
as the war unfolded. The development of radar
provided a whole new field peculiarly suited to
the talents of the skilled amateur and in it he
has, by the thousands, written his name to as
exciting a bit of American technical history as
was ever disclosed. For radar is indisputably a
vital weapon, one which in this war overshad-
owed all others. As a single illustration, do
you remember the arguments at the be-
ginning of the war on whether bombardment
aviation had made the battleship obsolete? Re-
gardless of what the answer might have been
without radar, with it there is no argument.
Equip a ba,ttleshlp with search radar and
radar fire control and she is an utterly different
thing, able in large measure to take care of
herself, Search radar brings a new kind of

seeing, and radar fire control aims guns with
higher accuracy than guns themselves can
hold. Thus, with argument evaporated into
nothingness long ago, the fleet still possesses
battlewagons which, in fleet actions or shore
bombardments, can deliver as much fire power
as hundreds of heavy bombers. Multiply this
one example by the hundreds of types of craft
and operations in the Fleet and you will have
some appreciation of what electronics has con-
tributed toward victory and of the kind of work
our brother hams in the Navy have been doing.

This issue of QST, representing the work of
many hands over many months, will tell you
much about our Navy which you’ve never
known before. It undertakes to describe both
the Navy ashore — the Department, the tech-
nical and training activities, and the organi-
zation; and the Navy afloat — the Fleet, with
its ships and aircraft and bases and its tactics.
Finally it will tell you something about radio
amateurs in the Navy. In a way our story is
that of the Navy as an entity, but more par-
ticularly it is that of the Navy’s achievements
in terms of the hams participating, more or
less through their eyes. It will show you, of
course, how the nation has been served by the
Navy. It will show, equally, how the nation
has been served by its radio amateurs.

Fellow amateurs, the United States Navy!

* %
REOPENING!
A=, BUT 1T is good to be back on the
air! — a humble reopening, to be sure, but a
start from which great things will quickly come.

In a shrieking crescendo of events that still
tax comprehension, the war is over. The ap-
palling expenditure of blood and treasure is
ended. We are back in the ways of peace.

No major nation has ever acted so ra ’Rﬁly in
its reconversion processes. President man
announced the Jap acceptance on the evening
of August 14th. Next day ARRL moved with
BWC and FCC for amateur reopening. On the
16th, BWC told FCC it had no objection to
the temporary restoration of amateurs in the
112-Mc. band; there was not time to do more
but that would serve as a starter. On the 21st,
slashing through miles of red tape, FCC put us
back on the air on that band — as a beginning,
and until more can be done and things regu-
larized. Like that! we were going again!



In our department’ “Happenings of the
Month” are the texts of the FCC order and
announcement. You must read them. You will
note that this is a temporary restoration, ex-

- piring November 15th. Before that time it will
be replaced by a permanent FCC order that
will set forth the details of our reconstruction.

You know that our 112-116 band is to be
given over to aviation ranges and that our
postwar spot is to be 144-148. Aviation isn’t
quite ready to take over our band, won’t be
until November, nor is the 144 band yet cleared
for us, Meanwhile we have gear for the 112
band. WERS is doomed to die, and communi-
ties are crying for emergency—commumcatlon
service. So the logical thing was done: no wait
for licensing arrangements to be reéstablished
but the old gang put back on the air at once, so
that they can take over from WERS, organize
everywhere for emergency communication,
and prepare leisurely for the change-over to
144148, At this writing we can’t be certain
that that change will ocecur on November 15th
— there may be a postponement. In no event
is operation authorized on 144-148 until FCC
so orders. Keep yourself posted.

So far this is our only band. Hq. has been
deluged, right since the first day, by phone
calls, wires and letters from eager amateurs
who say, in effect, “The war's over; we've
been good; why can’t we have all our old fre-
quencies back instantly?’’ The question of
when is obviously the hottest thought in every
ham’s mind. Well, OMs, we aren’t off the air
just because it wasn’t safe to let us use our
frequencies during a war. Another reason was
that the Army and Navy needed those fre-
quencies. We are told that, with the possible
exception of the 112 band, every single ham
frequency has been in use somewhere in the
military services. The Army and Navy have
vast establishments spread over thousands of
miles. Their needs are not suddenly reduced to

. zero just because the japs say they are quitting.
The proclamation of unlimited national emer-
gency still stands. It will take a little time, un-
til they whittle down some of their activities,
and we’ll have to be as patient as we can for a
while. The whole attitude of Army and Navy
is to get us going again as quickly as possible,
and IRAC and BWC are coBperating with
FCC to that end. Many of our frequencies
have been used only for training purposes or
temporary mobile uses and these should come
along as rapidly as programs can be condensed.
In the world above 200 Me¢. most of our new
bands are slices from wider bands used by mil-
itary aviation with present equipment, and to
make room for us the existing services must
contract as their activities slow down. All
these things have to be done in an orderly
manner, almost as part of the process of de-
mobilization, and the orders that set our
bands free for our use can come only from the
competent Army and Navy communications
people. Unhappily for us, most of the key
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people in this work are out of the country at
the moment of writing, attending the Rio
conference, and we can’t tell you in this issue
just how fast it will be possible to do the things
we all want. This we can say: (1) ARRL is
keeping in close touch with the situation;
(2) Army and Navy will gladly move as fast
as they can; (3) FCC is more than willing, In
fact, one reason we got opened ag fast as we
did was the genuine feeling in FCC that the
amateur’s war record entitled him to special
consideration.

Now FCC is arranging to resume station
licensing. That means that application forms
must be revised and printed and distributed to
the Inspectors. Some minor revisions of our
regs will be necessary, notably to effectuate
the rearrangement of call areas. The examining
and licensing staff must be built up anew.
There will be some complicated legal gymnas-
tics to get through, undoing the close-down or-
ders and the temporary orders that preceded
Pearl Harbor, and clearing the way so that
band after band can come back into the ama-
teur field as the military release them. War’s
end found FCC as short-handed as every other
civilian agency, and now doubly loaded with
reconversion problems for all services. We
don’t know when they will be ready to resume
station licensing; perhaps early October. Then
there will be an announcement that causes all
of us with our temporarily-revalidated but ac-
tually-expired licénses to step up and make it
legal by getting a formal renewal; and all of us
who have changed address can get modifica-
tions; and the LSPH crew can get their first
station licenses; and the way will be open for
GI Joe and Mac and Sal to get their tickets.
But please note well that, until specific FCC
announcement, no such facilities exist — Or-
der 127 temporarily revalidates the Old Guard
but offers no facilities for the New Guard until
the machinery can be set up.

Hgq. will keep directors, SCMs and clubs in-
formed on developments. Try to keep yourself
posted. Meanwhile we want to restore our OBS
system as fast as possible, of course working
locally on only the 112 band at first, then ex-
tending as other bands open. See if you can
hear an OBS in your city in the 112 band with
direct news from ARRL Hq. (If not, would
you like to be the OBS for your city? Write to
the acting communications manager.) To sup-
ply fast and authentic news to the OBS system
and to amateurs generally, the League has
agked for the special advance reactivation of
WI1AW on one c.w. frequency in each of the
3.5-, 7- and 14-Mc. bands. Press associations
and broadcasters did a bad job of reporting
the first BWC and FCC actions and confused
many amateurs into jumping the gun. If we
get the requested authority we’ll be putting
out the real news from W1AW on the three
bands simultaneously —at 8, 9 and 10 p.m.,
ES.T., on most week-day evenings for a
starter.
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Meanwhile let all hands note that the right
to operate is confined to those stations that
were under valid station license any time be-
tween Pearl Harbor and September 15, 1942
(date of last station license issued), and not
since revoked; and only by persons holding a
valid amateur operator license. Amateur op
licenses valid at Pearl Harbor or issued since
are still good if the operator filed proof of citi-
zenship and has not since been suspended.
Note particularly that we were not given the
whole 112-116 band but only as high as 115.5
Me. It is very important that the band limits
be observed, particularly at the upper limit, as
there is a Government snivvy on a near-by
frequency that positively must not be QRMed.
The usual regulations apply to operating, ex-
cept that there is no facility yet for applying
for modifications. Stations not now located at
the last address of record (as shown on the
license) must affix the portable designator to
their calls, but notice to the Inspector is not
required until operation is authorized on fre-
quencies below 28 Me. Amateurs and WERS
may not intercommunicate. Persons holding
WERS certificates only may not operate ham
stations, although they may speak over the
microphone. Keep your noses clean, fellows!

Now about emergencies. One reason for
opening us up fast was to permit us to extend
facilities for the relief of natural disasters to
the many communities of the nation, not just
the few served by WERS. The latter goes out
in November and we must be prepared to take
over. We'll be hard put to it to do as good a job
as WERS, with its disciplined nets, can do.
We must proceed forthwith to set up shop and
do an orderly job of planning local emergency
communications in the 112-11514 band, based
on a thought-out communications plan tailored
to each community’s most likely emergencies
and revolving around aid to some specific
agency that needs our services — such as the
municipal safety services or the local Red
Cross chapter. Every amateur is asked to

make it his business to assist in doing a local
ob that will be a credit to amateur radio.

ead the ACM’s letter in this month’s “Op-
erating News’’ and let’s show ’em that we
haven’t forgotten how!

How’s intercity DX? Your SCM (address
on page 6) wants a monthly report on your ac-
tivities. Canada promises to open soon, 8o
we'll have 112 crisscrossing the border. The
PYs and LUs, by the way, have been going in
the 56 and 112 bands throughout the war and

._. well, you know, you never can tell!l

Have you any idea of the feeling that per-
vades us at Hq. these days? Boyohboyohboy!
We've lived through the war and now we can
go places. We have a going organization to get
us back on the air, so different from the last
war. Through the troubled years now ended
we here had several successively lengthened
goals. At first our only activities were to en-
sure that the institution of amateur radio con-
tributed effectively in the nation’s great need.
We know we can be eternally proud of what
amateur radio did in the war and we think we
can feel some pride in the way ARRL helped
them to do it. After a while it seemed possible
to us to aspire to keep our organization to-
gether throughout the war, so that we would
not have to go through the painful process of
complete rebuilding as we did after the last
war. As it became evident that we could hope
to succeed in that, and that our country would
win the war, our major ambition of course be-
came to preserve our frequencies and to see
amateur radio restored to the ether. That goal
is now in sight. In turn it is replaced by a new
one: to see the whole structure of amateur
radio gloriously rebuilt, ever so much more
interesting and useful than it was before. We're
full of ideas at Hq. and getting rolling on them.
Progress will be slow at first but it will gather
momentum and then snowball, and we have
high and confident hopes. We turn now to that
rebuilding job. The war is over and we are on
our way! K. B. W.
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OUR COVER

KT was a perplexing problem, creating an
appropriate: cover for this special Navy Day
issue of QST which would symbolize adequately
the vast U. S. Navy communications-electronics
establishment. The theme finally selected, is that
of a mighty carrier task force — keystone of com-~
bat at sea in this war.

Heart of all task-force operations, both pic-
torially and in tactical importance, are the huge
Essex-class carriers aligned in an oblique column
across the page, and, tiered above and below, the
lighter Independence-class CVLs. Dispersed pro-

tectively are their guardians, the mighty battle-
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ships; these in turn preceded and flanked by
cruisers, heavy and light. Strategically inter-
mingled are the watchful destroyers — small but
poterit terriers of the seas. And finally, winging
overhead are returning elements of two squadrons
of bombardment aircraft, circling before landing
— dive bombers above, torpedo bombers below.

The spectral silhouette-like quality is intended
to epitomize communications — for to an enemy
this would be a ghost ‘fleet from which death
can come winging.

FOOTNOTES
Tar following is by way of enforced con-
fessions from an assorted blue-clad group which -
might well be designated the Navy’s “Quist
Quintette.”
(Continued on page 12%)
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’E{E Navy appreciates the patriotic work
of the United States radio amateurs in pre-
paring themselves for service in the defense
of their country and then loyally entering
the service at the outbreak of the war.

I concur with the statements -made by
Admiral Joseph R. Redman, USN, Director
of Naval Communications, and add my
commendation of work “well done.”

Secretary of the Navy

A Statement on

Navy Communications and the Amateur

By the Director of Naval Communications
Rear Admiral Joseph B. Redman, U.S.N.

Tmnsm are the days of victory, in which
the lifting clouds of war enable us to view in
retrospect the course of the defeat of our enemies
in Europe and the Orient. The task that once
seemed so insurmountable, the task now so well
done, takes perspective in history as we look back
upon it with time for thoughtful consideration.
At the same time, we find ourselves looking
ahead to the opportunities of peace, in our eager-
ness for which we must not forget its grave
responsibilities.

Many today, among ourselves, our Allies and
our enemies alike, are asking the question: What
was the secret by which the United States, peace-
ful and unprepared, could rise in such might and
fury to the achievement of total victory? No sin-
gle word supplies the answer; but I should like to
add a different note to the tao often casual refer-
ence to ‘“‘production and natural resources.” I
should like to point with pride to the fundamental
readiness, willingness and ability of our people to do.

We realized, at the very onset of war, that this
was to be a mechanized war. The aircraft, the
ship, the tank, the jeep, and the electronic gear of
all our machines — these were to be the tools of
the defeat of our enemies. In the early days of our
barren armory, these were the same tools so suc-
cessfully wielded by our enemies against us and
against our Allies. We determined to make them
faster and better than our enemies, and in quan-
tities of overwhelming proportions. We were able
to do so because in the United States were more
people ready, willing and able to drive cars, build
machines, operate radios, service telephones, run
railroads — to do all of the thousands of jobs of
mechanical production — than in all the rest of
the world together.

‘We had been doing these jobs because we liked
to do them, whether for profit or for fun. This
inexhaustible American ability to tinker, to
build, to take apart and put together again, to
figure out a better, quicker way to do the job,




that was harnessed to the consuming demands of
war. Without this national characteristic and ex-
perience we should never have conquered. It is
epitomized in that typical Americanism: *“know-
how,”

There is no better or more important example
of this national asset of ‘‘knowing” and ‘“doing”
than the radio amateur. There were sixty
thousand of them in 1941 — men and women who
were ready, willing and able, with surprisingly
little additional training, to do a large part of the
tremendous communication and electronic job
that faced us. No one of our enemies had as many
a8 one thousand licensed transmitting radio
amateurs in 1939.

 Naval Communications has long recognized the
"value of the amateur. He had contributed ma-
terially to naval communication operations in
World War I. In the interim years of peace, the
Navy never forgot the importance of this rapidly
growing group of self-trained men. It was the
Navy’s consistent policy to encourage every pos-
sible interest in amateur radio, in the knowledge
that there was no better way to develop basic
electronic training and technical ‘‘know-how.”
The Navy further realized that the one thing re-
quired to keep amateur radio alive was space in
the radio frequency spectrum, for practical ex-
perimentation and actual practice in radio com-
munication. The spectrum needs of amateur
radio never failed to receive its support.

During that period the U. S. Naval Communi-
cations Reserve formed the connecting link
between the Navy and amateur radio. At the out-
break of war the Naval Communications Reserve
numbered about 650 officers and 3,000 radiomen.
The great majority of these men were radio ama-
teurs, or professional radio people whose interest
in radio stemmed directly from their ‘‘ham”
days. The Naval Communications Reserve pro-
vided the nucleus around which Naval Communi-
cations built its great wartime expansion. The
reservoir of active amateurs was thus the first and
most valuable source from which the needs of ex-
pansion were supplied. As a result, out of a total
of some 30,000 amateurs engaged in the armed
forces or vital war industry, more than 6,400 have
been recorded ‘as serving in the Navy, Marine
Corps or Coast Guard.

Literally, they did everything. They learned
quickly, and taught others well. They designed,
serviced, operated and supervised in the fields of
communications and electronics. They served
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with ability, enthusiasm and unfailing devotion to
duty. Their individual accomplishments have
won praise on every ship, on every beachhead,
and in every laboratory, radio station, or com-
munication office in which they have served. As
individuals, they have received many a richly de-
served ‘‘well done.” To amateur radio as a whole
I would like to tender an added word of apprecia-
tion by the Navy Department, for performance
“in the highest traditions of the'Naval Service.”

Many who have served with such loyalty and
efficiency in this field will soon return to civilian
life; to old jobs and new jobs; to homes and
families — and, we are all happy to know, to
“ham” radio, with all its modern refinements.
Yet in no sense is this ‘“hail and farewell.” The
Navy will forever carry to its advantage the
marks of the work of the radio amateur and its
service; and he, in turn, will carry with pride
through the years the mark of the Navy upon
him. In & very practical sense, too, we do not say

““farewell,” for the Navy will at all times continue

its whole-hearted support of the interests of ama-
teur radio. The Naval Communications Reserve
will function again, reorganized for increased
vitality and an expanded scope of endeavor, and
utilizing to the fullest possible extent the new
techniques and devices born of war. We came for-
ward together in the past to achieve the fruits of
victory: Let us go forward together in the future
to preserve the riches of peace.
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F Ther fingers build a bridge of words spanning the seven seas via multiplexed radio circuits in Op-19’s automatic

radio room — heart of the Navy’s far-lung communications system. Through **Radio Washington,” nerve center
of Naval Communications, passes all Navy communications.

A " 'm story of the Navy's electronic vie-
tories in this war begins with the elongated
shadow of the Washington Monument. There
more or less literally, in the great monument’s
shadow are centered the heart and brains of the
naval establishment.

Its central headquarters, the Navy Department
building, is a huge, rambling structure covering
acres of floor space. There the Secretary of the
Navy, the Chief of Naval Operations, the various
Bureau chiefs, more than 10,000 naval officers,
civilian officials, experts and clerical and other
workers — all focus a structure in which the
clicking of telegraph keys and typewriters is a
catalyst which converts the raw materials of the
nation’s fighting power into the roar of battleship
salvos in the far corners of the world.

This is the Navy Department — the organ-
ization which backs up the fighting fleet at sea.
It is a story not only of the design and building of
ships and guns and planes —and particularly
the component radio and electronic equipment —
but also of the vast organization that administers,
originates, plans, maintains, repairs and equips
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the Navy’s weapons, and recruits and trains the
men who use them.

Under the President of the United States, as
commander-in-chief of both Army and Navy,
the Secretary of the Navy executes ‘“‘such orders
as he may receive from the President relative to
the procurement of naval stores and materials
and the construction, armament, equipment, and
employment of vessels of war, as well as all other
matters connected with the naval establishment.”
He is aided in carrying out these duties by an
Under Secretary and two Assistant Secretaries
of the Navy, and by the naval officers who serve
as chief of the various bureaus to assist him in
the operation and management of the Navy.

The Chief of Naval Operations, the senior
officer in the Navy, is charged with the responsi-
bility for the operations of the fleet and with the
preparation and readiness of plans for its use in
war. lncorporated in his office is “Op-20"" — the .
Division of Naval Communications.

The Director of Naval Communications is -
responsible for the organization, administration
and operation of the Naval Communications
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service. He also supervises merchant ship com-

munications, determines the communications

aspects of legislation, treaties and agreements,

supervises the preparation and distribution of

communication publications and operates the

Navy Department’s communication office. He

maintaing liaison with other agencies on com-

munication matters and electronic equipment — ,
JCB, CCB, BWC, ITC and IRAC.

Of the seven Bureaus, those directly associated
with this story are: the Bureau of Naval Person-
nel, charged with the procurement, education,
training, discipline, and distribution of officers
and enlisted personnel of the Navy. This includes
the Naval Reserve and Reserve Officers Training
Corps (except the professional education of
officers, nurses, and enlisted men of the Medical
Department); the Bureau of Ships, responsible
for the strength, stability, design, building, fitting
and repairing of all parts of ships of the Navy, in-
cluding electronics except as relates to ordnance
matters; the Bureau of Ordnance, charged with
the upkeep and operation of all ordnance estab-
lishments — magazines, gun factory, torpedo sta-
tions, proving grounds — and the manufacture
of arms, armor, and explosives — including elec-
tronic fire-control gear.

CNO (DNC)

Within the office of the Director of Naval
Communications are performed many and varied
functions. (It is significant, therefore, that the
officers in ‘“‘Op-20"’ are &0 per cent ex-amateur.)

First, there is the Deputy Director, who is an
alternate member of CCB and BWC. He has two
special assistants, one on communication aspects
of legislation, the other dealing with international
and regional conferences and special projects.

Then there are assistant directors responsible
for various basic categories of activities: the
assistant director for shore, responsible for inter-
continental radio and cable, coastal radio, shore
service radio, NTX, telephone, TWX and mis-
cellaneous leased wire facilities, and an assistant
director for plans and operations in charge of
communications plans (including, Navy), joint-
combined control liaison with other services and
the duties of official historian, procurement,
assignment and protection of Naval
frequencies; serving on IRAC, FAC,
USJCB and advisor to international
telecommunication conferences; and
traffic studies, and weather, time,
hydrographic broadcasts, including
circuits and schedules.

For purposes of practical detail
there is an assistant director for fleet
(technical), responsible for all radio
equipment, along with antenna sys-
tems and measuring equipment,
amphibious and photographic (radio)
equipment and invisible light signal-
ing systems, and automatic systems
and teletype adaptions. The assistant,
director for fleet controls such mat~
ters as visual signaling recognition
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CNO (DNC) Op-20-B, shore stations section, includes these hams.
Left to right: Lt. Roy E. Kelly, USNR, W3HPI; Lt. Bernard J. Ort-
scheid, USNR, WOMUX; Lt. Cdr. John Wall, USNR, N81.JQ; Lt.
Cdr. Frederic H. Smith, USNR, N9DLL; Lt. Cdr. Louis A. Harrison,
USNR, N3DEL; Lt. Cdr. Burton P, Williams, USNR, N8ZAE,

w

Commodore J. V.
Murphy, USN,
Deputy Director
of Naval

Communications

One of the rewards of our hard-earned victory
is the return of amateur radio. With the removal
of wartime restrictions, the radio amateur will
again be able to return to his peacetime hobby
and to further the development of radio. The
amateur is gentlemanly, loyal, progressive,
friendly, balanced and patriotic. As always, his
conduct will be governed by the high standards of
that code. It was in the spirit of this code that the
amateur served the Navy so well and contributed
so much to the successful prosecution of the war.
I hope that the amateur’s loyalty and patriotism
will be further preserved and strengthened by
serving in the post war organization of the Naval

Communications and Electronic Reserve.
— Commodore J. V. Murphy, USN, W3FN

and USN and combined call signs; merchant ship
communications (BAMS); communication in-
structions, publications, and training; CIC pub-
lications; wave propagation programs; and fleet
communications. The assistant for aeronautics
has cognizance of aeronautical communications:
air-ground and ground-air, point-to-point, NATS,
air liaison with AAF, ATC and CAA, air station
and airborne equipment and personnel studies;
air station communication and liaison for air-
navigational aids and instrument approach equip-
ment; aeronautical d/f nets; air-sea rescue, and
U.S. Coast Guard liaison.
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Right — WAVE reservists serve
along with Navy operators on man-
ual circuits in the radiotelegraph
branch of the Naval Communications
office in Waghington — sending and
receiving the vital messages reporting
the progress of the war.

Other specialized officials deal with such mat-
ters as communications intelligence activities,
cryptographic systems, publications, commu-
nication counter-measures, communication secu-
rity and postal affairs.

Naval Communications

There is a familiar Navy saying which goe.s:‘

‘‘Communications may be correct 999 times out
of a 1000 and yet receive no credit for its work.
It is the one mistake in a thousand that brings
down the wrath of the gods.”

Communication in wartime is a matter of get-
ting the information, interpreting it, and then
acting upon it. Human error is not allowable.
So great is its importance, 8o many the men
directly involved in handling the administration,
the operation and the instruments of communica-
tions, that of all phases the point most stressed in
Navy radio is the flawless performance of the
function radio communication is designed to
serve — not the technical details of the trans-
mission itself.

This is the philosophy underlying the Navy
Communications System. Naval communication
is a service ~— one that must be provided at all
times for both command and administrative
information.

The responsibility of establishing and main-
taining such service is placed on the Division of

Amateurs attached to * Op-l9, Wash-
ington, lnclude, left to right, sitting: Lit.
Cmdr. V. H. Y RNH; RM2c
Irma R. Montague; Lt. Cmdr. F. Mous-
ley, W3FI-W3EQR; RM2c E. B. Salton-
stall, WINRU; Lt. R. W. Lindahl,
WIMP; CRM W. P. Morrison, WBUHX.
Standing: Lt. G. E. Milius, jr., W2NJF;
RMI1c A. Mazzoni, WIMAB; Ylc W. M
Poterbin; Lt. Cmdr. F. K. Knight,
W4BIH; Lt. Cmdr. H. L. German,
W8KOB-W3IMN; Lt. D. L. Cameron,
W8RNH; RMlec R. E. Straughn,
WILCW; RMlc W. L. Little, W2OJJ
RMIc P. Panzarino, W2NSC; Lt. E. H
Glunt, W8QBK.-W3JZP.
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Left —
high-speed auto transmitter in
contact with an overseas base.

Checking elip keying 2 Navy Communications.
A system which, based
on war requirements,
discharges this responsi-
bility, must supply not
only the needs of com-
bat or current opera-
tions but also must pro-
vide direct communica-
tion with all overseas
forces, possessions and
advanced bases.

The Navy’s wartime
radio system carried
more messages each
hour than in many
a month before the
war. It involved liter-
ally tens of thousands
of stations, from gi-
gantic shore installa-
tions to eight-ounce
sets designed to fit in a Marine paratrooper’s
pocket.

Under the supervision of the Naval Communi-
cations Officer, “Op-19” — the Navy’s radio cen-
tral — serves as focal point for the Navy’s world-
wide message traffic. Here, in vast sprawling rooms
all the Navy’sincoming and outgoingradioand wire
communications are transmitted and received.

In a newly created automatic room, using a
system 8o complex that an adequate explanation
would require the aid of many pages of charts
and diagrams, radio contact with any Navy
activity anywhere on the globe may be estab-
lished by the simple procedure of dialing a tele-
phone number connecting up the appropriate
transmitter, beam array, and frequency.

Methods used for the transmission of messages
by radiotelegraph are the Receipt (R), Broadcast
(F), Intercept (1) and Basegram methods.

In wartime the most widely used is the Broad-
cast (F) method in which messages are sent blind

_on one or more frequencies and copied by all ships

or stations required to guard these frequencies.
One disadvantage to this method is the lack of
assurance that the message has been received by
the addressee, no station or ship being permitted
to use its transmitter in any manner that might
be connected with the “F” transmissions. This
disadvantage is outweighed, in part, by the ab-
sence of the possibility of the location”of the ships




Commodore J. B. Dow with a group of WAVE technicians in the Electronics Division, Bureau of Ships.

at sea by the enemy due to absolute radio silence.
However, in practice this method has proved
satisfactory, through the use of proper frequen-
cies, adequate power and repetition of transmis-
sions on more than one schedule. The “F”

method is the principal means of transmission -

from shore stations to the forces afloat.

Equipment Allowances

Allowances of equipment for the various types
of ships, planes, shore stations, and bases also are
specified by the Chief of Naval Operations.

The CNO (DNC) organization works directly
with the commanders in chief and the operating
forces in establishing operational needs. Instruc-
tions for airborne equipment are transmitted to
BuAir, to BuOrd for ordnance, and to BuShips
for ship and shore station equipment.

All contract and production administration
involving electronics is handled by the Electronic
Division of BuShips, except for the fire-control
and other specialized equipment handled by the
Bureau of Ordnance. Installation and mainte-
nance of the latter is handled jointly by BuOrd
and BuShips, through the RMQ field organiza~
tion. All other radio, radar, sonar and related elec-
tronic material installed aboard ship and on shore
is handled by BuShips through the same field or-
ganization; airborne equipment is handled by
BuAir after initial distribution by BuShips.

Altogether, since December 7, 1941, some 300,-
000 complete equipments, each comprising two to
fifteen major units, were installed in more than
38,000 vessels and landing craft. The unit cost
varied from a few hundred dollars for a simple
receiver to $250,000 for the most complex item.

The Navy’s aircraft equipment program was
similarly large. By mid-1945 the Navy had over
38,000 service airplanes —all equipped with
transmitters, receivers, radar, altimeters, direc-
tion finders, homing devices, and related gear
varying in number from three complete sets for
the smaller planes to ten in the largest.

Delivery of communications and electronic
equipment rose from approximately $4 million
monthly in 1941 to considerably over $100 million
per month in 1944-1945. During the calendar
year 1944 the Navy purchased in excess of
$1,300,000,000 worth of radio, radar and sonar

equipment, exclusive of a large amount obtained
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from the Army. This expenditure continued
unabated during the first months of 1945.

Electronics Division

Er 18 the function of the Electronics
Division of the Bureau of Ships to provide the
electronic weapons of modern war. This includes
(a) the design of all types of electronic apparatus,
the codrdination of research and development
and redesign based upon combat experience; (b)
installation and maintenance, including installa-
tion planning, sifting of failure reports, and
codrdination of repair activities; and (c) procure-
ment, production and shipment.

To perform these duties, the Division is organ-
ized into three main branches — Design, Equip-
ment, and Installation & Maintenance.

The Design Branch administers the research,
development and design work conducted in gov-
ernment and commerecial laboratories and plants,
prepares technical specifications for materials,
components and equipment, and handles matters
of a technical nature involving production, in-
spection, and standardization.

The Equipment Branch is charged with the
translation of CNO directives into procurement
requests, selection of qualified contractors, es-
tablishment of delivery schedules, supervision of
production through naval material inspectors,
and distribution of material after production.

The Installation & Maintenance Branch ad-
ministers the electronic field organizations at
Navy Yards and
shipbuilding ac-
tivities, works
with fleet and
shore station ac-
tivities on instal-
lation and main-
tenance problems
and collaborates
with other divi-
sions of BuShips
on ship plans.

The basic re- -
quirements  for
electronic equip-
ment established
in CNO(DNC)

are in the form of

Capt. D, R, Hull, USN, ex-1CBU,
Deputy Director of Electronics.

19



L. L. H. Puman, USNR. WINKS 0.0) . F. Colburn, USNR(W), WINRY

orsedy, USNR WIATN, a-WITF] Lt Cdr. 1. V., Cosman, USNR o1 WICER

BuShips

Ham Gallery

L W. Miller, WIFRW W. L Smith, W3aKP L 1 Hemingwey, WIHUM

En. £, S, Andrags, USNR, WAEOX L. 1 0. Cormack, USNR, WaIRE




= .

10, James L. Usk, USNR, ox-WSDB F. C Twise, WSFRR
\

1, W. E. Theile, USNR, WéBTY

1. L F. Lynde, USNR, W6DEP Roy L. Dawley, WaDHG U, AL C. Fluheer, USNR, WoEUP H. P, Oates, [r., ex-WEEVE

BuShips

Ham Gallery

1. 0. 0. tine, USNR ex-WSMH Lt Ok, L L MNaiy. USN, WENOI, . KAIMN-TUTMN L, . W. Service, USNR, WHOCZ &t WRRIF

W. L Robinsan, WEUHZ L. L. H. Brown, USNR, WEVH L. Car. Y. V. Ehmse

- e

1. 5. T. Gormuen, USNR, WBUES

1. A. Solgo. WIGRE 8. E. Hargrove, AUS, WL
Rt G T




(»

HER »or

’ L]
¢

TS
.

~
| o
I A

\Q
" e

3

B

- L

The }\Iavy's Model TBK, typical of shipboard-type
transmitters, operates in the medium- and high-fre-
quency ranges with 500 watts output on c.w.

directives indicating only the military require-
ments, rather than as instructions for the installa~
tion of some particular set. For example, having

. decided upon some tactical phase of a coming
operation, the CNO might direct that BuShips
equip all aircraft carriers with a transmitter capa-
ble of communicating with aircraft over a certain
frequency range, stipulating only the number of
channels required and the approximate range to
be covered. The details are up to BuShips.

“Type Desks”

Within the Bureau are a number of groups,
known as ‘“type desks,” each of which is re-
sponsible for all aspects of the design and building
of a particular type of ship. In the example re-
ferred to above, the engineer in charge of install-
ing communication equipment on carriers would
take up the problem with the carrier type desk.
How much primary power will the transmitter
require, and how will this fit into the complicated
over-all system? Will the electrical generating
plant be capable of supplying the total load?
Where will the transmitter be placed? What space
is available for it? Is the location chosen as best
from the space and weight standpoint also the
most convenient when viewed in the light of how
the transmitter will be used in battle?
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All these questions and more must be answered
and the necessary compromises effected.

As another example, take the case of a new
class of destroyers on which radio, radar, and
sonar gear must be installed. A destroyer is a very
fast but comparatively small vessel whose prime
purpose is to nose out and strike hard, lightning-
fast blows against the enemy. Thus weight be-
comes & paramount problem. Antennas, cabling,
power supply — each element of the complex
installation adds weight to the ship, some of it
well above the keel. Stability of the vessel must
be safeguarded by careful study of the proposed
location and weight of each item. Antenna re-
quirements and locations must be studied from
both stability and interference standpoints. Deli-
cate parts must be arranged with an eye on the
location of the heavy guns; special shock mount-
ings may be provided, and cabling must be laid
out for maximum protection against damage.

These examples suggest only a small part of
the over-all problem. The Navy consists not only
of carriers and destroyers, but of several hundred
different kinds of vessels. Since even the com-
paratively small destroyer may carry perhaps six
transmitters and nine receivers, plus several
complicated radar and sonar equipments, the
complexity of the job becomes apparent.

It Could Not Fail

The Navy had plans for much of the equipment
now in use long before the war began. Years of
work went into the current “new” designs. Spe-
cial radio sets had been designed for battleships
and aircraft carriers, for cruisers and submarines,
for tanks and jeeps and landing craft — equip-
ment built to withstand the coagulating cold of the
Aretic and the dissipating dampness of the tropics.
Radio sets for the Pacific, for example, had to be
built of materials capable of withstanding the
triple tropical assault of heat, dampness, and
bugs. In Guadaleanal the best commercial-type
equipment on hand fell apart in a few weeks —
but the new Navy gear could take it!

Millions of dollars had been spent to develop
protective methods which would withstand not
only exposure tosalt spray but prolonged complete
submergence — the result was equipment that
could be safely thrown overboard and allowed to
float ashore. At Saipan some of the radio gear on
landing craft was completely drenched during the
early landing; nevertheless, it functioned success-
fully throughout the entire operation. That gear,
literally, helped to win Saipan.

For various reasons, the accomplishments of
BuShips in developing radio and electronic equip-
ment cannot be told here in full. Their very num-
ber is so vast as to make individual description
impossible for this reason alone. Yet even so much
of the story as can be told attests that the speed
with which the Navy’s overwhelming might drove
the Jap from the seas and brought our land forces
within the shadow of Tokyo would have been
greatly lessened and the ultimate achievement
far more costly in both men and ships without
these electronic weapons.




WV nex war broke out Decem-
ber 7, 1941, the naval shipbuilding program,
.which at that time had been greatly expanded,
created a requirement
for large quantities of
radio, radar, and sonar
equipment. As the war
progressed the ship-
building program, in-
volving both combatant
and noncombatant type
vessels, was increased
again and again until
the United States Fleet
included in all catego-
ries some 40,000 naval
vessels. To fit out and
equip a fleet of such vast
size was a job of stagger-
ing proportions. Radio
equipment was needed
for each ship, along with
underwater sound de-
vices and, of course, the
miraculous radar.

In order to direct the
program under which these tremendous quan-
tities of electronic equipment were to be de-
signed, purchased, and installed, it was neces-
sary to recruit as officers and civilian engineers
hundreds of men who knew radio.

One of the best sources of men trained in
electronics was the large group of radio ama-
teurs. In the Bureau of Ships alone some 300
officers and civilian engineers, all of them ex-
radio amateurs, have, since early in the war,
been successfully engaged in equipping the
fleet with electronic apparatus. In addition
to these, 300 other ex-radio amateurs have
been employed at Navy yards, repair facil-
ities, supply points, and advanced bases in
performing the installation and maintenance

Commodore J. B.

“Equipping the Fleet. .~ .

BUREAU OF SHIFS

of billions of dollars’ worth of electronic
equipment. I wish here to pay tribute to
the enthusiasm, skill and technical com-
petence of these key
electronic officers and
engineers whose assist-
ance has been invalu-
able to the Navy in the
successful prosecution
of World War II.

Theradioamateur has
always, in peace or in
war, codperated in full
with the Navy, and Tam
confident that the Navy
can always depend on
this fine group of men
for codperation and as-
sistance. The ‘“ham”
has contributed much
enthusiastic experimen-
tation and research
which have been re-
sponsible in large meas-
ure for the rapid advance
of the electronics art in
this country, and I know that he will continue
to make major contributions to further knowl-
edge and development of electronic applica-
tion. )

It is the hope of all our people that this
country will not again become involved in
war. If war should break out again, however,
and involve this country, some of the most
potent weapons of offense and defense will be
those involving the use of electronic princi-
ples. The Army and Navy will consequently
again require large numbers of men who are
trained in electronics and I feel sure that the

Dow, ex-W3TL

" American radio amateur will answer the call to
' service with the patriotic enthusiasm he has

always displayed.




The TDE shipbhoard-type transmitter.

Radio Equipment

Today’s naval vessels literally bristle with
antennas. Even the tiny MTB (motor torpedo
boat) carries seven types of radio and radar gear,
while the mighty 45,000-ton Iowa-class battle-
ships carry as many as 80 major operating in-
stallations — not including the complicated fire-
control equipment, electronic test gear, and other
specialized radio apparatus aboard. The installa-
tion in a large carrier comprises more than 100
complete equipments — the term ‘‘equipment”
meaning a complete receiver or transmitter and
its associated components. Certain types of land-
ing craft have as many as thirteen complete sets;
others as few as three — one transmitter and two
receivers each.

More than one hundred different types of radio
transmitters are required to serve various needs
aboard ship and at Navy shore stations. Not all of
these represent completely individual designs, of
course; some models closely resemble each other
and utilize identical basic elements, differing prin-
cipally in power or frequency. Certain sets are
designed for maximum flexibility in frequency
coverage or range, or in the type of emission —
whether high-speed auto, c.w., m.c.w. or voice —
while others are created for special functions.
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Navy transmitters may be roughly -classified
according to their primary use as (1) ship, (2)
shore, (3) semi-portable, (4) portable, (5) para~-
troop, and (6) life-raft. However, many types
primarily intended to be used on shore are also
to be found on shipboard.

Obviously, prohibitive space would be required
to describe all of these different combinations in
detail. This discussion, therefore, will be limited to
typical units from the major categories. Addi-
tional types are pictured in the training-school
views on page 34 of this issue.

Ship Transmitters

Approximately thirty transmitter types are
used aboard ship, the larger vessels carrying up to
a dozen of these different types. These types in-
clude some of great flexibility, operating equally
well at low, medium or high frequency. Some
transmitters are designed for operation at both
“high frequency” and “very-high frequency,”
while others are designed for v.h.f. operation only.

Typical of shipboard-type transmitters is the
Model TBK (see page 22), operating in the m.f.
and h.f. ranges with 500 watts output on c.w. It
is powered from a 5 h.p. three-unit m.g. set, sup-
plying 3000 v. d.c. at 350 ma. for the final power
amplifier plate and 2000 v. d.c. at 750 ma. for
the intermediate amplifiers. The low-voltage unit
supplies 1000-volt d.c. at 750 ma. for the master-
oscillator and 275 volts d.c. at 1.3 amperes for bias
and field excitation. A.c. filament supply is de-
rived from slip rings located on the driving motor.

All tuning and operating controls, together
with access doors to the tube compartments and
relays, are located on the front panel of the TBK.
The bottom compartment contains control and
filter circuits and terminal boards for all external
connections. Directly above, on the left, is the
electron-coupled master oscillator and doubler
stage using a Navy-type 860. This stage is

A repre.sentative Navy station installation for small
shore-station and general use, with one multichannel

500-watt transmitter and dual operating positions.




mounted within the transmitter as a separate
unit, removable for servicing. The set is equipped
with a flexible antenna tuning system which
facilitates coupling to antennas of widely varying
characteristics.

Shipboard transmitters, even where designed
for similar power and/or frequency specifications,
may vary widely depending on the type of ves-
sel in which they are to be installed. Size and
weight determine to a large extent the physical
characteristics which may be adopted. For ex-
ample, the TAJ-8 transmitter was designed pri-
marily for installation on destroyers and light
cruisers. This transmitter is, therefore, a very
compact, light-weight unit. It operates in the low-
and medium-frequency ranges, with an output of
500 watts on c.w. and 250 watts on m.c.w.

The tubes in the TAJ-8 are mounted on shelves
accessible through a door located on the right-
hand side. Another door at the bottom of the
panel provides access to the first shelf, containing
control and filter circuits. The set is powered by
a three-unit motor generator, one unit supplying
1500-volt d.c. at 250 ma. for the driver, the mod-
ulator one delivering 3000 volts d.c. at 400 ma.
for the power-amplifier plate, and a low-voltage
bias generator providing for screen voltage and
field excitation.

Where size and weight are not so vital a con-
sideration somewhat more elaborate units may
be used, like the TAQ-9, which is designed for
medium-frequency high-power operation on bat-
tleships and light cruisers. Despite the compara-
tive bulk of the Model TAQ-9, when uncrated
each separate unit is capable of passage through a
door 25 X 54 inches or a 30 X 36-inch hatch.

The TAQ-9 employs one m.o. stage, one i.p.a.,
two peak amplifier tubes, and an audio oscillator
tube. “E.c.o0.”-style frequency control is provided
by the master oscillator. Keying is accomplished
by a relay capable of handling 100 w.p.m. Like
other Navy shipboard transmitters, it employs a
flexible antenna tuning system, making possible
efficient antenna coupling into the widely vary-
ing capacities of the various shipboard antennas.

Then there is the TBM, one of the most exten-
sively used shipboard transmitters. It is also a
medium-power rig operating in the m.f. to h.f.
range, providing telegraph, modulated c.w., and
voice communication. It employs an 860 master-
oscillator tube, with additional 860s in the first
and second intermediate p.a. stages and an 861 in
the output amplifier. On the audio end, two 807s
are used in the driver amplifier for the modulator,
one 807 in the voice relay circuit, two 6D6s in the
input speech amplifier, a pair of 803s are used as
modulators, one 1616 in the modulator limiter and
one 25Z5 in the compressor limiter.

Shore Transmitters
Shore radio equipment naturally also differs
considerably in size and characteristics, depend-
ing upon the purpose to which it is put.
Typical of Navy shore station transmitters is
the 2-kw. TAB series. These transmitters are
designed to be installed at shore bases where
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high-power c¢.w. equipment is required on both
low and medium frequencies. Provision is made
for the use of two antennas, output being switched
from one to the other by a manually operated
panel switch.

The 3-kw. TDH quick-shift transmitter, on the
other hand, is a considerably more complex out-
fit. Capable of 100 per cent modulation, it is
designed for completely unattended remote-
control operation with Al; A2, or A3 type emis-
sion. The frequency coverage is continuous from
2 Mec. to 18 Mec., with 11 preset channels auto-
matically selectable in that range and complete
manual coverage throughout the range.

These racks constitute an RBP diversity-type dual
receiving unit. Supervisor’s desk is in the background.

Receivers

A notable feature — from the ham standpoint
— of standard Navy receivers is that many are
standard amateur-type communications receiv-
ers, the principal distinction being in the paint
job and, perhaps, the use of a different escutcheon
and knobs. The only other changes are those
necessary to meet Navy longevity or non-radia-
tion standards. Thus HROs, SX28s, SuperPros,
SX27s, HQ120s, NC100s, RMEs and the like —
all these are commonly found in Navy radio
stations, ashore or afloat.

The Navy’s RBG, for example, is an HQ120
behind a special Navy-style panel. The RBK
bears a close resemblance to the S-27D which
may be reposing on your dealer’s counter, while
the RAS series is the identical twin (except for

face make-up) of the NC-100.
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Asin the case of the higher-power transmitters,
which are “custom-made” to Navy specs, there
are certain types designed especially for Navy
use — these being mainly the elaborate diversity or
non-fading dual or triple (simultaneous reception
on harmonic multiples) jobs. The equally unortho-
dox RBY “visual image” series consists, however,
of a regular ham-type SX-28 with a panoramic
adapter. While the receiver continues in normal
operation a visual image of the passband is dis-
played on the c.r.o. screen of the adapters. The an-
tenna used with the RBY is usually an inverted-
L, 75 feet long and raised as high as possible.

Among the more specialized Navy types is the
model RAZ, designed for shipboard use, cover-
ing 15 to 600 ke. in four bands. This receiver was
designed originally for battery operation, but
subsequent modifications providing for a rectifier-
type power supply and also a preselector stage
improves the preselectivity and gain and, most
important, reduces undesired radiation to a
negligible degree. The RAZ has a crystal de-
tector mounted on the rear of the removable tube
door, for emergency use when no separate tubes
are available or the receiver power supply is dis-
abled. The t.r.f. circuit involves an r.f. amplifier,
regenerative detector, first a.f. amplifier and
audio power output using 6K7s in the r.f. ampli-
fier, regenerative detector and first audio stages,
with a 6A6 as the second audio amplifier.

Another familiar Navy receiver is the RBJ,
used both on shore and aboard ship. It is a super-
heterodyne covering the frequency ranges from
40 to 44 ke. and from 480 to 30 Mec. in nine bands.
Output power is 2 watts undistorted on the loud-
speaker, 10 milliwatts in the ’phones.

Most elaborate of all, the type RBP receiving

- equipment is a space-diversity system designed
for use at shore stations. With three long-wire
antennas in a triangular arrangement, spaced ap-
proximately one thousand feet apart, the signal
will almost never fade out on all three at the same
time. Feeding the signal from each antenna
through a separate receiver and combining the
three rectified outputs, gives a relatively constant
output level. The RBP covers from 3 to 24 Mec.
in three ranges. Each range has its own antenna-
coupling circuit, three stages of r.f. amplifica-
tion, heterodyne oscillator, and a heterodyne
detector with an i.f. output at 250 ke. The i.f.
from the strongest receiver at any instant is then
passed through two stages of amplification, where
it is mixed with the output of a 400-ke. oscillator
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The famous Navy TCS transmitter-re-
ceiver combination gives output of 25
wattson c.w., 15 wattson voice. Tube line-
up is as follows. In the transmitter: master
oscillators (2), 12A6; buffer-doubler, 12A6;
power amplifier, (2) 1625s; modulator
(2) 1625s. In the receiver the r.f. ampli-
fier is a 12SK7, with a 12SK7 converter,
12A6 oscillator, 12SK7 first and second
i.f. amplifiers, two 125Q7s in the de-
tector, and a 12A6 audio amplifier.

*

to produce & 50-ke. second i.f. signal. It is then
passed through one of three selectable band-pass
filters and an isolation amplifier. A variable
oscillator beats with the signal applied to the
detector to give an audible note. In telegraph
operation keying speeds as fast as 500 dots per
second can be handled. On voice the over-all
fidelity of the RBP is of commercial quality. Tt
has an output undistorted of 15 milliwatts.

Portable and Semi-Portable

Notable among the semi-portable and portable
types is the TCS series of transmitter-receiver
combinations. Used primarily on Navy small
craft, often the TCS is the first set in operation
ashore during beachhead landings. It is uni-
versally employed on fire, rescue and crash trucks,
as well as on jeeps and command cars.

Another portable ship-to-shore (or any com-
bination thereof) transmitter-receiver which saw
extensive use is the single-unit TBX series with a
power output of 9 watts on c¢.w., 3 watts on voice,
in the m.f.-h.f. range. These sets are intended for
ship-shore and similar communication over dis-
tances of approximately 30 miles on ¢.w. and 15
miles on voice. The major units are supplied with
canvas-pack carrying cases, the entire outfit
being fitted into a vulcanized fiber-plywood ship-
ping chest with wooden inner partitions. All units
are watertight and submergence-proof.

The Navy also uses ham-brand v.h.f. transceiv-
ers! An Abbott TR~4, for example, Navy-bought
but still in the familiar dovetone metal cabinet, at-
tained incidental distinction as the first, radio set
in operation ashore during the Kiska landing.

The TBX transmitter-receiver is rated at 9 watts
output on c.w., 3 watts on voice. The superheterodyne
receiver unit covers a frequency range of 2 to 8 Mec.
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Radar is the most versatile weapon of modern warfare. Its !
adaptations range all the way from small units fitting a flash-
light case to complex 370-tube assemblies.

"A heavy bomber carries what would seem a good bit of radar
— search gear for navigation and bombing, an identification ]
set, a radar altimeter, a tail-warning set, as many anti-night- °
fighter radars as required for the control of its gun turrets and,
perhaps, RCM — radar countermeasures — gear. By compar-
ison, however, a warship is literally festooned with radar. Both
main and secondary gun batteries — meaning both five-inch
dual-purpose and 14- to 16-inch heavies — have their own fire-
control radars. There will also be several search radars nestling
in the superstructure, with associated IFFg, silently maintain-
ing watch for enemy ships, submarines and planes.

Since the war began more thun 150 proved experimental
types have been developed, at least 100 of them placed in pro-
duction. Significantly, among over 200 prime contractors and
10,000 subcontractors, the most outstanding are those who be-
fore the war manufactured ham gear — designed to meet ham
standards, than which there can be no more demanding.
Largest single supplier of airborne and shiphorne radar for
the Navy, and third largest in the entire industry (exceeded,
only by WE and GE) was Raytheun Mfg. Co., originator and
sole manufacturer of the famed SG shipborne sea search radar .
pictured on this page, found on every U. S. Navy combatant
ship — destroyers, carriers, cruisers and battleships,

*

Right — Main transmitter frame of the SG (ship search) radar, first
commercial microwave equipment made in America.

Above — De-
spite its inherent
circuit complex-
ity and numer-
ous panel con-
trols, the ac-
tual operating
controls on the
SG receiver are
few. Glowing
light pips and
markers deter-
mine exact
range and com-
pass bearing of
all objects in the
region surround-
ing the ship.
High-precision
readings are oh-
tained on auxil-
iary scan atleft.
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.4bore — SG radar repeaters are
installed in all control centers
aboard ship. Left — Close up of
pancl of remote repeater unit. PPI
screen is shown at left; on the
right rectangular-plot scan gives
range and bearing relative to the
ship. On this scan target is en-
larged.




“Among those in the U. S. who had a hand in [radar’s]
development were a Navy quartet of physicists and
radio hams — Albert H. Taylor, Leo C. Young, Robert
M. Page and Louis A. Gebhard — who pioneered radar
in the ’20s and ’30s. . . . — Time Magazine”

ove, pioneer workers in radar and former hams.
Dr. A. Hoyt Taylor, ex-9YA, (right), Chief Consultant
and Chief Cooérdinator of Electronics at the Naval Re-
search Laboratory, Anacostia, D. C., and his long-time
associate, Leo C. Young, reminisce over the “scope” of
radar’s history beside the first radar set at the Research
Laboratory.

“A4”’-Scan

The popular concept of radar apparatus and its
employment is most nearly approximated by
what are known as “early warning” (or AWS,
aircraft warning systems), incorporating a pulse-
keyed transmitter and a receiver with c.r.o. tube
indicator, triggered by a common timing base cali-
brated in range (time for return of echo), and
equipped with antennas adjustable as to azimuth
(bearing) and elevation. Range was read on a cali-
brated timing scale; direction and elevation were
scaled on the universal-jointed antenna drive.

The signal display on the c.r.o. indicator in this
simple system was, of course, in the form of a
bright base line across the screen, each received
echo being marked by a V-shaped pip projecting
above or below the line. Later a dozen or more
variants on this scheme were evolved. Where in
the simple ‘“ A”’-scan the vertical deflection served
only as an approximate indication of the strength
of the signal, by the use of a more complex sweep
circuit and adjusting the beam intensity just be-
low visibility the application of a received signal
resulted in a bright spot apparent only while it
was being applied. Replacing the horizontal tim-
ing sweep with information received from an-
other of the variables — bearing, for example —
both items of information became apparent
visually on the single viewing screen. Thus, by

the use of either two or three c.r.o. indicators all

of the desired information became apparent in-
stantaneously and simultaneously as shown by
the location of a bright spot on a calibrated graph.

Moreover, if the returned signal were caused to
vary the intensity of the spot in addition to (or
instead of) deflecting the beam, causing narrow
‘lines to extend on either side resembling the
end-on view of an airplane, the resulting target
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pattern would resemble an approaching aircraft,
its attitude and distance being approximately
indicated by the extent of the bright ‘wing”
lines and their angle — the ‘‘electric gunsight.”

PPI

When the development of microwave technique
to overcome other practical operational difficul-
ties made it possible to. construct a dipole the
size of a hairpin, and also to concentrate the radi-
ated energy into a relatively sharp beam by use
of a parabolic reflector about the size and shape of
an automobile headlight, the logical next step was
to rotate the array by a geared-down motor at a
rate synchronized with the radar timing base.

Then, by rotating the c.r. sweep mechanically
or by the use of complex arrangements of radial
and circular electronic sweeps, each point on the
screen being scanned could be displayed sepa-
rately, resulting, in the time of one synchronized
revolution of both antenna and scan black-and-
white in a “plan” on the face of the tube com-
parable to a map of the entire sector of terrain
being scanned.

This is the basis of the famed PPI. As used in
Navy ASV searchgear, the circular PPI (Plan
Position Indicator) scope provides a maplike
representation of the area below, despite in-
tervening clouds and darkness. Topographical
features such as peninsulas, headlands or islands
can be discerned as far as 150 miles away; a
fleet can be picked up 100 miles distant, and a
single ship can be spotted at twice this distance.
Merely throwing a switch spreads the scale on
the screen to reveal close-up the detail of targets
close at hand. The newer ASV sets are so sensi-
tive that a well-trained RO can detect cloud
formations and weather fronts.

The use to which this search set can be ap-
plied in bombing should be obvious. In the dark
of night, in fog, or through heavy layers of
clouds, the PPI tells the operator what is below
and thus enables him or the navigator to sce
landmarks and spot the bombing target. The
regular search set is used for these BTO (bomb-

=t ,/-"F ;"f!
Raytheon’s SO radar, a smaller, simplified version of

the SG ship search radar, now in use on thousands of
large landing craft, PT boats, attack transports, auxili-

aries and patrol craft.
OST for



Left — An enlisted Navy radar operator is “peaking
the echo” for accurate determination of distance and
range during a test at Naval Research Lab, Anacostia.
The tube-like “visor,” padded at the viewing end to
avoid head injury in “crash” operation, excludes |
external light and ensures sharp definition.

Below, left — Photograph of simple PPI screen "
showing Oahu in the Hawaiian Islands as seen |
from a Navy plane. Spot of light in center marks posi-
tion of the plane, axis of which is on vertical plane here;
the island is the large white area. The two elongated
“pips” between the first and second range circles are
ships. Center — Cape Cod, Mass., as viewed on ship
search gear (SG) radar screem with compass heari:ngs

| RapaR !

Right— Modificd construction with the PPI screen con-

veniently placed for maximum convenience in viewing.
On the panel (at top center) A-scan shows range only
with linear horizontal timing base similar to an ordinary

oscilloscope. Photographed during experiments
at NAS, Anacostia.

on azimuth scale. Azimuth-stabilized PPI indi-~
cator maintains North (true or compass) at top
of screen. Topographic details are displayed by dark
shadows. Right — Radar view of New York City, taken
with new high-definition ASV-type apparatus. The out-
line of Manhattan Island clearly shows the Hudson river
with its shipping docks, while the Metropolitan Mu-
seum juts out into Central Park.

Below — Experimental radar equipment at NRL’s Chesapeake Bay Annex made this “search™ of the surrounding
terrain. Lettered on the photographs of the PPI (Plan Position Indicator) screen are designations of points picked
up by the radar pulse. Compare the two in terms of scale — the expanded screen view at the left exhibits increased
distortion near the center. The pips converge when[the range is widened, diverge when the range is lessencd.
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ing through overcast) operations, in combina-

tion with an H2X ranging unit and a bomb com-
puter that is part of the Norden bombsight that
accomplished such accurate visual egg-laying.

The city that is the target can be picked up 50
miles away by the radar operator in his PPI
scan. He directs the pilot over the intercom dur-
ing the bombing run. As the blob of yellow light
and shadow that form the target’s pattern slide
beneath a heading line and ranging circle that are
projected onto the PPI screen, the RO keeps the
bomber on course. When the line and circle
intersect, he releases the bombs. The “cggs” can
also be set for automatic release when the proper
point is reached.

Navy Development

Starting with the original 200-Mec. British de-
sign, which had seven antennas in all — some of

" them 16 feet long, resulting in a drastic total re-

duction in the plane’s performance — the Naval
Research Laboratory set out first to reduce the
number and size of antennas.

Meanwhile the problem of equipping carrier-
based aircraft was urgent. S0 NRL went to the
500-Mec. “medium-wave’” band and produced a
new airborne radar, the first light-weight set for
carrier-based aircraft. After production got under
way in 1942, 27,000 sets were manufactured —
more than any other single type of search radar.
This was the set that can be said to have fought
the war, until the last few months, for naval air-
craft. Thousands of these sets are still in use. Then
came the further-improved ‘microwave” or
“S-band” ASV, working in still higher frequen-
cies than had previously been used (well above
1000 Mec.) and therefore permitting extensive gain
with only a small antenna.

Radar Navigation -

Radar navigation divides into three categories:
1) Mapping or “‘search” of the immediate

The flick of a switch on a shipboard IFF installation
during a radar search determines whether a “pip” picked
up on the radar scope is identifiable as “friend or foe.”
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terrain by SG, ASG (or BTO), etc., performed
wholly within the craft itself.

2) Long-range ranging and position finding
by means of automatic radar beacons —in a
manner akin to radio d/f except that the bearing
is taken by the radar operator in the craft rather
than by coéperating d/f operators ashore.

3) Remote control by a ground operator watch-
ing the radar-piloted plane on a viewing screen,
from the viewpoint of an external observer.

The basic radar equipment for distant recon-
naissance and navigating is the ASV (Air to Sur-
face Vessel) search set, employing a fully rotating
dish antenna mounted in a radome.

“Racons” (RAdar beaCONS) are twin trans-
mitter towers, permanently located, which per-
mit homing on their signals or their use for plot-
ting position. The beacons usually operate only
when the sharply beamed pulses from an air-
plane’s search radar are in contact, automatically
triggering off the beacon transmitters.

The plane’s IR (Interrogator-Responser) re-
ceiver is tuned to catch these beacons. The pulses
are emitted as coded signals, and each beacon has
its own identifying code. In the radar scan, the
plane’s navigator can determine by the light
traces the identifying number of the beacon stu-
tion’s beam. Each beam’s path is represented as
a curved line on a chart. The navigator then
tunes in another station to get a cross bearing.
Where the lines intersect is the position of the
plane.

Loran

Loran operates in a lower frequency range not

radically different from the ranges with interme-
diate characteristics which partake both of high-
and medium-frequency propagation characteris-
tics. At loran frequencies the waves are reflected
from the ionosphere, following the curvature of
the earth as do broadcast frequencies.
- Loran fixes can be taken at distances of several
hundred miles from the coastal chain of ground
stations with a degree of accuracy as high as by
celestial observation. Moreover, such checks are
easier to take and interpret than are celestial
fixes and are available regardless of weather or
visibility conditions.

In operation, the navigator aboard an aircraft
on an over-water route tunes in to such stations
that have been established along coastal bounda-
ries throughout the world. These stations emit
synchronized variable pulses which are combined
in the receiver and the resultant viewed on an
oscilloscope screen. The delay interval between
the two received signals is then measured by
radar timing methods, employing two controls.
From this data, by conventional extrapolation
and triangulation methods, the position of the
plane itself obviously can be calculated.

[Epitor’s Nore — The foregoing fragments
represent only a portion of the material, much
hitherto unpublished, on radar, sonar and loran

" #echniques and applications originally contem-
‘plated for this section, but which time did
not permit writing up as part of this issue.



Left—Ground
station radar
tower at Es-
piritu Santo,
showing
the large
bedspring
search an-
tenna atop
the mast
and a micro-
wave radome
near the
ground. Be-
low —AsGen-
eral Motors
Avenger is
hauled up
short by ar-
resting de-
vice, Yagi-
type radar
antennae
(shown en-
larged ' in
close-up)
project from
the lower
surface of
the bomber’s
starboard
wing.

Right—Nu-
merous
search an-
tennas pro-
trude from
mast of CVE
escort car-
rier.

Radar spines and radomes — fcelers for the fleet —
aprout all over the Navy’s new, deadly sky-giant, the
Privatcer (Navy patrol-bomber version of the B-21 Lib-
erator). Atop the fuselage, behind the gun tucret, ix the
IFF antenna. Below, right — Fire-control director on
Essex-class CV turret.

e+++ RADAR ANTENNAS .. ..

Radomes! Left, beloww — ASV radome on the wing of
a Navy Grumman Hellcat spotted on the flight deck
of an escort carricr (with close-up view of enclosure
below). Bottom left — Thinking cap and feelers of
patrol boats, radome and whip antennae are indis-
pensable to hard-hitting PTs which operate under
cover of night. Beloiww — Bulging like a bullet, radome
exemplifies improvised installations on many naval
aircraft. . . . Below it is a more modern under-wing
installation on a Curtiss Seahawk scout-observation
plane, being recovered after a flight.

Right—SO
radar reflec-
tor on the
dummystack
of a troop-
ship. Beloww—
Masts of
fleet auxili-
aries such as
UISS Barfield
are tipped
with radar
antennas,




BuPers

In 1939 the Navy had on active duty
11,585 officers and 110,872 enlisted men — total,
122,457. By the fall of 1942 the Navy accepted
each month a number of men equal to total
strength of the peacetime Navy. At theend of 1944
there were 3,200,000 officers and enlisted Navy.

Recruitment, training and assignment of these
added millions of men — and women — was the
task of the Bureau of Personnel. BuPers was re-
sponsible for the procurement, discipline and
welfare of the personnel of the Navy, as well as
for keeping detailed records of each individual.

Apart from the mere physical job of manning
the new Navy there was the herculean task of
training new personnel to proficiency in more
than 450 enlisted spccialties and petty officer
ratings. The modern Navy is a huge aggregation
of the most intricate mechanical and electronic
devices ever created. Its weapons are compli-
cated machines — and the best machinery in the
world is useless without men who know how to
use it and how to keep it in shape for use.

It's a long step from binoculars to radar for
spotting enemy warships. BuPers never did dis-
cover how to wave a wand and produce a tech-
nical officer or an enlisted radar fire-control
technician in thirty days. Such specialists had to
be irained. It takes a year and a half to train an
all-around radio, radar and sonar man. A radio
technician must be in training not less than one
year before the date he may be needed to carry
the day in a crucial engagement.

Something like a quarter of a million radio and
electronics men were needed — and the Navy did
not have them. They had to be made out of
American boys off the farms and the streets, out
of the schools and factories. They had to master
principles of engineering, advanced mathematics
and applied physics equivalent to the schooling
of a college-trained engineer of a few years past.

No, the Navy couldn’t procure a quarter of a
million pre-trained radio and electronics experts
overnight. They did, however, have access to the
national reservoir of skilled radio amateurs.

When the communication training program
first started, the bulk of the planning, organizing
and administering of schools fell to members of

the Naval Communication Reserve — and the
letters NCR are almost synonymous with “ham.”

In the first days of the accelerated Navy train-
ing program, contracts were made with a number
of universities and colleges, together with civilian
technical schools to operate radio training pro-
grams. The large majority of the instructors in
these schools — and usually the officer in charge!
— were amateurs. The ARRL Personnel Bureau
was of valuable assistance in supplying the names
of prospective instructors; through it many men
were located to replace those drafted.

Another major problem in the early days of the
training program was lack of equipment. Here,
too, the hams came through with the answer. It is
officially acknowledged that in many cases the
equipment used was supplied by hams among the
instructors and trainees from their shacks.

In fact, radio amateurs literally were the back-
bone of the Navy’s radio operator and technician
training programs. A large percentage of trainces
in radio operator schools in 1940 and much of
1941 were amateurs; and it was they who carried
the Navy communications burden until new re-
cruits could be trained.

RM

The radioman is not & Navy Radioman unless
he can copy code satisfactorily. C.w. reception is
the axis around which all training revolves. If he
can’t learn code, he can’t become a Radioman —
which means a radio operator. Thousands of man
hours and more thousands of dollars have been
spent on studies to determine the best and fastest
way of teaching radio code. The Navy has at-
tempted to apply all <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>