QUEENS OF THE
“MAYDAY”

In answer to the airman’s emergency distress signal, “Mayday, Mayday™, the Albatross has grown
from a speck to a queen to many a man marooned 1n a dinghy or on an icecap. Flown by skilled
crews of the U. S. Air Force, Air Rescue Service, the U. S. Navy and Coast Guard, the Grumman
Albatross can land and take off from snow and ice, as well as land and sea. Though she doesn’t fit

into the airman’s survival kit, she’s part of it.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION
BETHPAGE « LONG ISLAND « NEW YORK

Designers and bwilders also of the supersonic Tiger, Cougar jet
fighters, S2F sub-killers, metal boats, and Acrobilt truck bodies.

.....
Lo TR

------
.....

DOCCMVODY

a@sae '@A .

ey’
b



First in Constant Speed Drives...

Improved component and
systems performance

SUNDSTRAND
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Reliable, adequate
constant frequency power

Weight-sa
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Sundstrand Constant Speed Drives
open new vistas in aircraft design

What design engineers dreamed about many years ago is today an accom-
plished fact. .. an electrical system delivering more rhan adequare amounts
of constant frequency a-¢ power from paralleled alternators . . . assuring
fault-clearing {,':l}'!-.'ln:;irj.'. provision for gr:;tutln, and nprimum F-f;rl}jm';;:l.nc{- of
frequency-sensitive components, Fostered by Sundstrand’s Constant Speed
Drive, this new elecrrical system has alleviared design problems, improved
performance of both individual components and entire systems. Perhaps a
Sundstrand-driven electrical system may provide a solution to your problem
. . . get in touch with either of our offices.

SUNDSTRAND AVIATION
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New horizons...

are opening to design
engineers, through co-
operation between engine
and airframe manufacturers
and Sundstrand. With this
new concept in electrical
systems, expect remarkable
advances in operation and
performance of tomorrow's
aircraft,

Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINQIS Western District Ofice: Hawthorne, California
CONSTANT SPEED DRIVES + AIRCRAFT ACCESSORIES

RESEARCH KEEPS B

Pan American Clipper first to go
Tubeless in overseas service

AN AMERICAN'S first plane to be
equipped with Tubeless Tires, is
now In overseas service —and Pan
American is reaping all the benefits of
rubeless conscruction! All six tires —

nose and main landing gear—are B. F.
Goodrich Dimpled Tubeless.

Saves 120 pounds

B. F. Goodrich Tubeless Tires on the
Pan American World Airways Clipper
represent a weight reduction of 120
pounds under conventional tires-and-
tubes. This greater weighe reduction
makes greater pay loads possible.
B. F. Goodrich Tubeless Tires save time
and money in warehousing and mainte-
nance, too, Instead of a tire and tube,
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there's only the tire to purchase and
stock—only the tire to mount and service,

As in B, F. Goodrich Tubeless Tires
for cars, added safety is achieved by
eliminating the inner tube. There’s no
tube to chafe or leak. No tube to bunch
or shift during take-offs or landings. A
patented inner liner, buile as an incegral
part of the tire itself, replaces the con-
ventional rube and retains correct infla-
tion pressure much longer.

These Tubeless Tires are Dimpled,
too, for longer wear. Recent tests prove
that B. F. Goodrich Dimpled Tires out-
wear other tires by a substanrial margin.

The tread profile is designed to put
more tread rubber to work and to spread
the load more evenly —shoulder to

S s T,

shoulder. Also, the tread rubber around
each dimple is compressed under load
—making it more stable and much more
resistant to cuts and tears.

Many Pan American Clippers also
use B. F. Goodrich wheels, brakes and
Averim as well as B. F. Goodrich
Dimpled Tires. The B. F. Goodrich
Company, Akron, Obio,

BF Goodrich

AVIATION PRODUCTS

Tires, wheels, brakes = De-Icers « Heated rubber »
Fuel cells » Avirim = Pressure Sealing Zippers «
L Infiatable seals = Rivauts » Hose, accessories




airborne hangar for the Marine Corps

... made of Magnesium
f Mag

The U.S. Marine Corps called for a very particular metal for the
framework of a very unusual “flying hangar.” This metal had to be:
» Light enough to be carried, completely assembled, by a helicopter.
« Strong enough to withstand the repeated takeoffs and landings
Magnesium, with its high strength/weight ratio, was the answer.
Matter of fact, magnesium is appearing in more applications every
day where light weight and simplified design are important.
Follow the Marine Corps—take a new look at magnesium! Call your
nearest Dow sales office for more information or write to THE pDow
CHEMICAL coMPANY, Midland, Michigan, Dept. MA 313].

you can depend on DOW MAGNESIUM
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The forgings illustrated are typical of the large Aluminum Alloy Airplane
parts in current production on the heavy presses at Wyman-Gordon.

WYMAN-GORDON Go.

Established 1883

FORGINGS OF ALUMINUM = MAGNESIUM
STEEL = TITANIUM

WORCESTER 1, MASSACHUSETTS
HARVEY,ILL. + DETROIT, MICH.

A new era in the art of forging has been demon-
strated as production goes forward on this 35,000-
ton closed die forging press. Larger forgings with
thinner sections and closer tolerances than here-
tofore possible open new concepts in forging
design. Wyman-Gordon continues to pioneer by
— Keeping Ahead of Progress.
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New Look for YH-16A

PIASECKI'S gangling YH-16A helicopter has been equipped with anhedral tail surfaces and vertical fins. This aircraft had been fitted

with conventional horizontal surfaces. YH-16A shown here is being readied for flight testing.

Roger Lewis Joins
Pﬂn American Airways

Roger Lewis, recently retired Assist-
ant Secretary of the Air Force for Ma-
teriel, jomed Pan American World
Adrwavs as exccutive vice president in
charge of the airline’s development and
defense projects.

Lewis” duties will mnclude:

e Supervision of Pan American’s airline-
atd program to Pakistain and Turkey
under the auspices of the economic co-
operation administration.

¢ Administration of the civil reserve Air
['orce program.

® Operation (under Defense Depart-
ment  sponsorship) of a muassile  test
range off the coast of IFlonda.

A tormer vice president of the Cur
tiss-Wright Corp. and of Canadair,
Ltd., in Montreal, Lewis entered Aar
Force service in March, 1953, and re-
tired last Sept. 30.

Domestic

A completely transistorized airbore
digital computer, the first of its kind
to reach the Hight-test stage, has been
developed by North American Avia-
tion's  Electro-Mechanical  Division.
Although NAA failed to reveal the
computer's mtended function it pre-
sumably could be used as an in-
terceptor fhire-control-and-navigation

AVIATION WEEK, October 31, 1955

computer, The umt weighs only 125
Ib., occupies 3 cu. ft. of space and
consumes 93 watts power (1/30 as
much as a corresponding computer

using tubes).

Fifth Forrestal class super carrier will
be built for the Navy by the New York
Hf]lphm!{]m; Corp., Camden, N, .

Contract cost will be 5119,541,034, in-
cluding new graving dock.

Two veteran test pilots, Holland's
Lt. Col. Gerben Sonderman, and
Canada's Glendon Joseph Lwnes, lost
their hives durimg October. Sonderman,
47. chict [}i|rbt for I"'okker Aircraft and
personal pilot of Prince Bernhard, was
killed necar IHagerstown, Md., while
fiving Fokker's S.14 two-place jet
trainer before officials of the Fairchild
Aircraft Corp., The trammer (Famrchild
has its U. §. production nghts) failed
Lo ]‘.IE|]| out of a hp[n and crashed onto
a farm. On the same dav, Lvnes, 306,

test pilot tor Avro Aarcratt Lid., m 1o-

ronto, was killed after ejecting from an
csut-of-contrel CIF-100 Mark 4 twin-jet

mterceptor. Ofhcials said the plane ap-

parently was too low at the time. Lvnes,
a former pilot for Canadair Litd., joined
Avro approximately one vear ago.

The 1,112th, and last, Air Force
C-119 flving Boxcar 1s scheduled to

roll  off *nrl:'hi]n:] Aircraft Corp's
Hagerstown, Mld,, prodoction line
today.,

Financial

General Electne Co. last week re-
ported a near-record sales hgure for
the nine months ending Sept. 30.
Registering the sccond hest three-
quarter-vear period 1 its hastory,
General Electric had total sales of
$2.245958 000, a 4% crecasc over
the $2,167,397.000 for the same period
of 1954. Earmings also were up 4%.
$141,359,000 ($1.63 per share) as com
pared with 1954's 136,191,000 (51.57
per share). During the nine months,
defense product sales were down
somewhat as “anticipated,” but com-
mercial sales established a new record,

Foreign

The Hawker Hunter was restricted
to maximum accelerations of four Gs
at altitudes below 10.000 ft. after an
RALY pilot on mancuvers m Germany
blacked out during a turn at about 10
000 ft. His Hunter tightened the turn
to an cstimated 12Gs; the pilot re-
covered at 2,500 ft. and retumed to
base. Inspection showed that both
wings and the port side of the fusclage
were buckled bv the vielent maneuver.
London Dailv Express savs the Air
Ministrv ordered  the restriction: a2
Ministry spokesman was quoted as say-
ing that sharp mancuvers may affect
the Hunter's tnim, causing tlﬂiLthmrr
m turns.



as others see Us...

A user tells
how AETCO SERVICE
helped him

—hy Harry E. Smith
Vice President
RAYBESTOS-MANHATTAN, Inc.

“We take this opportunity
to thank Aetco for a splen-
did job done for us in set-
ting up special testing
equipment for conducting
fire resistance tests on ma-
terial required for military
aircraft.

“We needed this test in a
hurry in order to fabricate
the material to meet re-
quirements, and delivery
was urgent. We appreciated
the fact that you had to set
up special equipment to
make these tests. The speed
and efficiency shown by
your company and the man-
ner in which this test work
was done was indeed com-
mendable,

"You may rest assured that
in the future, we shall think

of Aeteo when we need vour
further services in connec-

tion with test work to he
conducted by an independ-
ent commercial laboratory.”

eteo

GENERAL AIRCRAFT AI Hc RAFT

COMPOMNENT TESTING

including
Hydraulic, pneumaotic,
electric (400 cycle,

TESTING
AC-DC) ond mechanical G n H FAH Y
IN FLIGHT TESTING, TOQO |

1806-12 FLEET 5T.

BALTIMORE 31, MD.
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AVIATION CALENDAR

Nov. 3-4—Institute of the Aeronautical
Sciences and Canadian Aeronaatical In-
stitute, sccond annual  joint  meeting,
Chateau Laurier, Ottawa, Ont.. Canada,

Nov, 6-9=24th Annual National Conference
of the Controllers Institute of America,
Hotel Statler, Los Angeles. Robert E.
Gross, president of Lockheed Aircraft
Corp., will speak on “The Future of Air-
craft.”

Nov. §8-10=National Aviation Trades Assn..
annual convention, Hotel Westward Ho,
Phoenix, Anz.

Nov. 9=Institute of the Aecronautical Sci-
ences, Dayvton Section meeting, Miami
Hotel, Dayton, Ohio. Brig, Gen. Thomas
L. Brvan will deliver a talk on “Decision
for Air Progress.”

Nov. 9-10—5ociety of Automotive Engi.
neers, Golden Anniversary Fuels & Lubri.
cants Meeting, Bellevue-Stratford Hotel,
Philadelphia.

Nov. 9-11=Industrial Management Society,
19th annual time, motion studv, manage-
ment chimes, Hotel Sherman, Chicago.

Nov. 13-18—American Society of Mechani.
cal Engineers Diamond Jubilee Annoal
Meeting & American Rocket Socicty 25th
Annual Meeting, Congress, Hilton and
Blackstone Hotels, Chicagon. Nov, 14—
ASME-Aviation Div. Meeting.

Mov. 14-15=Aviahion Distributors & Manu-
facturers Assn., 26th meeting, E1 Mirador
Hotel, Palm Springs, Calif.

Nov, 14-17=Sccond International Automa.
tion Fixposition, Navy Pier, Chicago.

Nov, 16-18—Socicty for Experimental Stress
Analysis, annual meeting, Hotel Sheraton,
Chicago.

Nov. 21-Z2—5Syvmposiom  on  Aeronautical
Communications—Civil  and  Military,
sponsored by Institute of Radio Engi-
neers, Hotel Utica, Utica, N, Y.

Nov. 25—Convertible Aircraft  Pioneerss,
Third National Congress (invitation only),
Franklin Institute, Philadelphia.

Dec. 2-3<Fighth Annual Aviation Confer-
ence & Flight Clinie, sponsored hy
Tucson Chamber of Commerce and
Tucson Airport Authority, Tucson, Ariz.

Dec. 6-7—Professional Race Pilots” Assn.,
convention, Carter Hotel, Cleveland,

Dec. 12-17—Nuclear Congress and Atomic
Exposition, sponsored by Engineers Joint
Council, Cleveland.

Dee. 15-17—Fall Meeting, USA National
Committee, URSI (International Radio
Scientific Union), University of Florida,
CGainesville, Fla,

Jan, 9-10=5econd National Symposium on
Reliability and Quality Control in Elec
tromics, sponsored by Institute of Radio
Engineers, Hotel Statler, Washington,
L,

Jan, 9-13=Society of Automotive Engineers,
Annual Meeting, Sheraton-Cadillac and
Statler Hotels, Detroit,

Jan, 19-21=National Simulation Conference
sponsored by Dallas-Fort Worth Chapter
of Institute of Radio Engineers’ Group on
Electronic Computers, Dallas, Tex.,

Jan. 23-26—Flant Maintenance & FEngineer-
mg Show and Conference, Convention
Hall, Philadelphia.

PICTURE CREDITS
J—Levy-Sommench; 13,
31—Howard Levy.

14—Wide-World;

Serving the
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ELECTRIC
MOTORS
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The postwar era of progress from
sonic to supersonic flight has
produced almost daily changes in
aircraft technology. The Air-
| borne products illustrated were
all originated in that era—and
are continuously being improved
to keep abreast of these changes.
. Entirely new products are con-
 stantly being developed, too. If
none of these meets your re-
quirements, we can design one
that does — and we want to.
Write for our new Aviation Cat-
alog today.

ACCESSORIES CORPORATION

HILLSIDE 5, NEW JERSEY
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WHO'S WHERE

In the Front Office

Sir Roy H. Dobson, board chairman of
A, V. Roe Canada Ltd., Toronto, board
chairman of Canadian Car & Foundry Co.
Ltd., Montreal., Crawford Gordon, Jr.,
president-general mamager of A. V. Roe
Canada Ltd., CC&F vice chairman, Sir
Frank Spencer Spriggs, managing director
of the Hawker-Siddeley Group, a director.
E. J. Costord remains president of Canadian
Car & Foundry,

John H. Harris, vice president-planning,
Brush Electronics Co., Div. of Clevite
Corp.; Wallace T. Gray, general works man-
ager. J. Kneeland Nunan, former president
of Conzolidated Vacuum Corp, vice presi-
dent-general manager of Clevite Research
Center,

A. Eric Theis, vice president-manufactur-
ing of Servo Corporation of America. Also
promoted: Charles F. Healey, vice president-
administration; H, Gordon Hawthome,
treasurer,

William P. Maginnis, president of Kuthe
Laboratories, Inc.,, Newark, N. ]., subsidiary
of International Telephone & Telegraph
Corp.

John W. Barry, vice president of Wallace
Clark & Co., Inc., management consultants
to airline and aviation industry. Robert
Galloway and Robert B. Wilson, assistant
vice presidents,

George W. Baughman, vice president of
Union Switch & Signal Div, of Westing-
house Air Brake Co., appointed to the staff
ot A, M. Wiggins, vice president-general
manager, and was not appointed general
manager as reported in this column on Oct,

17.

Honors and Elections

Prof. John R. Markham, professor of aero-
nautical engineering and director of super-
sonic wind tunnel at Massachusetts Institute
of Technology; Dr. W, Randolph Lovelace
I, director of Lovelace Foundation: Dr.
Robert H. Kent, asst, director of hallistic
rescarch at Aberdeen Proving Ground; and
C. Richard Soderberg, Dean of the School
of Engincering at MIT; were presented with
Exceptional Service Awards at a mecting
of the Air Force Scientific Advisory Board.

Willis C. Brown, U. S, Office of Educa-
tion, recipient of 1955 Frank G. Brewer
Trophy, highest award in the feld of youth
aviation education, administered by the Na-
tional Aeronautic Assn. .

Charles 5. Weaver, vice president-atomic
power activities of Westinghouse Electric
Corp,, received 1955 National Transporta-
tion Award at the Tenth Annual Conven-
tion of the National Defense Transportation
Assn,

Changes

Vice Adm. Charles Frederick Coe (USN-
Ret.), former director of Air Warfare Div.,
Office of Chief of Naval Operations, assist-
ant to the vice president, engineering and
military relations at Ryan Aeronautical Co.

(Continued on p. 80)
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INDUSTRY OBSERVER

» Lockheed, Boeing and Convair have USAF study contracts for an atomic-
powered bomber. Boeing is also developing a chemically fueled bomber
proposal using an cthyvl-borane fuel aimed at producing longer range.

> Army future equipment will include a reconnaissance drone missile that
will transmit a television view of enemy terrain to a hovering helicopter for
relay to ground forces. Excessive helicopter vibration is a current obstacle
to airborne television reconnaissance.

»Bell HSL anti-sub warfare helicopter powered by a Pratt & Whitney
RIS00 piston engine continues to have operational problems. Larger
diameter rotor blades will be used in an attempt to increase lift and load-
carrying capacity. Meanwhile Bell is planning a transport version of the
HSL powered by three gas turbine engines, aimed at carrying 28 to 36
passengers.

> Now that Lockheed has finalized its Electra turboprop tr:am}mﬂ: design
watch for a big sales campaign in Europe that will cut deeply into the
Vickers Vanguard and Bristol Britannia prospects.

P North American Aviation may set up its Electro-Mechanical Division,
one of the nation's largest avionics groups, as an autonomous group and
possibly under a different name, within the near future. Speculation 1s
spurred by NAA's recent action in setting up its nuclear activitics as a
r;eparﬂt_c'} group, under the name of Atomics International. (AW Oct.
4, p. 7)

> An inflight refucling system to transfer jet fuel from one fighter's tanks
to another is being developed for the Chance Vought F7U-3. The Cutlass
“Buddy System,” which should increase the fighter's range considerably, is
being designed and manufactured by the Schulz Tool and Mfg. Co., of
San Gabriel, Calif. (AW Aung. 15, p. 53), to Chance Vought specifications.

» Shop production of Lockheed's 1649 thin-wing transport started last week
in the first completed major tooling assembly—a gantry jig for the wing beam
of the new plane. Lockheed has scheduled the 1649 to fly sometime in
October 1956.

» General Motors Corp. interest in acquirin§ Nuclear Development Corp.
indicates the Allison Division probably will get into the atomic aircraft
propulsion picture.

» Sabena, Belgian national airline, will recommend to its directors that eight
Sikorsky §-58 transport helicopters be purchased for various interurban
operations.

» United Aircraft Corp.’s engineering vice-president Leonard S. Hobbs
speculates that the big Russian axial flow turbojets powering the Bison and
];):;ger bombers are in the 15,000-18,000 1b. thrust category, use a single
spool compressor, have a relatively low compression ratio (about 7 to 1),
operate at relatively low turbine inlet temperatures and have a relatively
high fuel consumption.

> Sikorsky H-34 (5-58) helicopter powered by a Wright R15820-84 engine
has exceeded Army expectations in service tests. H-34 gross is now up to
13,300 1b.

> USAF's Bomarc (IM-99) long range interceptor missile will use guidance
and control equipment now under development by Westinghouse Electric

Corp. at its Baltimore Air Arm and Electronics Divisions. Boeing Airplane

Co. is the prime contractor for the Bomare.

> No very marked improvement in shielding materials for aircraft nuclear
powerplants seems likely in the near future. Capabilities of present materials
are well known and the only hope for great improvement lies in the “dis-
coverv of some completely new physical principle, such as would merit the
Nobel Prize,” according to informed sources. '




First light twin to use supercharged engines has
“Hi-Fatigue” Cable installations!
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New Aero Commander 680 Super, by Aero Design and
Engineering Company. This new executive plane carries
6-7 passengers, cruises at 230 mph.

NEW
AERO COMMANDER

E I Interior view: showing “Hi-Fatigue” control cable in-
o stallation in the Aero Commander 680,

and Stainless Steel. “Safe-Lock’ Terminals for
swaging may be purchased loose or attached.

Macwhyte Aircraft Products meet the require-
ments of aircraft manufacturers, airlines,
and military specifications.

Send for illustrated Catalog A for detailed
information on Cable, Terminals, and As-
semblies.

"
L
-T2tz
iz a registered trademark,

The Aero Commander 680 Super is the first
light twin-engine executive plane to offer super-
charged performance. The new model has a
useful load capacity of 2,750 lbs., a single-
engine ceiling of 15,000 feet, a cruising speed
of 230 mph., and a one-stop, coast-to-coast
range. The Aero Commander 680 is equipped

with Macwhyte “Hi-Fatigue” control cable.
“Hi-Fatigue' control cable is widely used by

leading manufacturers. A complete line of sizes
and types is supplied in Galvanized, Tinned,

MACWHYTE

CABLE ' TERMINALS r ASSEMBLIES ‘TIE-RODS

Ft. Worth 1, P.O. Box 605
Kenosha, Wisconsin. Manufac- 4 9. 1603 N.W. 14th Ave
turers of *Hi-Fatigue” Aircraft New York 4, 35 Water St. Portland 9, -W. va.

Cable—' ‘Enfe-ll;lcéci:” E%ll'glﬂ Pittsburgh 19, 704 Second Ave. Seattle 4, 87 Holgate St.
Terminals -~ ol A ica  Chicago 6, 228 So. DesplainesSt.  San Francisco 7, 188 King St.
Rope Slings—Bright, Gal- gi payli14,2356 Hampden Ave.  Los Angeles 21, 2035 Sacramento
vanized, Stainless Steel, and Street

Monel Metal and Plastic

Coated Wire Rope,

2905 Fourteenth Avenue, MILL DEPOTS:
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- — Washington Roundup ——

What Will Sagebrush Prove?

Watch for both Army and Air Force to utilize perform-
ance of air units in this month’s Operation Sagebrush to
support their viewpoint in snowballing argument over
control of aircraft. Planes taking part in 45-dav joint
manecuver across Louisiana will include USAF F-100 and
F-841" nghters, B-57 tactical bombers in tactical opera-
tions, light planes and helicopters lown by Armiv in the
combat area. Reports from ficld will be used by USAF
to show Tactical Air Command can and does give proper
support to ground forces, possibly is impeded in mission
by “Army balloons™ hovering and buzzing around target
areas.  Army, contrariwise, will be secking evidence to
prove they need control of TAC as well as aircraft of
higher speed, longer range, Real showdown will come
when 1957 budget figures are presented.

Tool Program Dead?

~ Shrouded in face-saving langunage, Defense Department
1n expected to announce soon that the reserve tool pro-
gram 15 dead. About S150 million of Fiscal 1955 and
1956 money will be returned to the Treasury, thereby
helping the administration balance the budget. Funds
nclude about 550 million unobligated by the services
out of 1955 money and $100 million for current vear
that Defense never carmarked for individual services.

More Pressure for IFR

As a result of Trans World Airlines experience op-
crating all of its flights under instrument flight rules,
the executive committee of the Air Line Pilots Associa-
tion is considering recommendations that all major air-
lines follow T'WA's lead. Although all-1IFR operations
by the airlines would cut traffic flow radically it would
also provide a more realistic measure of the air traffic
control load, highlight operational bottlenecks and pro-
vide more safety. Airline concern over the mid-air
collision problem during mixed VIFR and IFR traffic
conditions is increasing,

CAB Goes to School

The Civil Aeronautics Board has developed a new
policy designed to make its staff members more familiar
with actual airline operations. Under the plan, the CAB
will authorize airlines to provide free transportation to
sclected staft members for inspection trips which are
supposed to give them a first-hand knowledge of airlines
they can’t get sitting behind a desk in Washington.
CAB personnel wili travel on a space available basis and
will be paid the standard per dicm allowance by the
Board. .

United Air Lines will furnish transportation for the
first trip. Twelve members of the CAB staff will travel
to Chicago, Denver and San Irancisco to mspect airline
installations. The Board has issued an exemption to
United, which expires Dec. 31, 1955, to provide free
transportation to the group, and the trip is scheduled
for carly November. Several other airlines are reported
interested m the program.

CAB member Chan Gumev dissented on the new
policy. He expressed doubts on the legality of the
exemption and said he felt strongly that it is an unwise
Board policy to permit the carricrs under CAB jurisdic-
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tion to provide free transportation for CAB personnel.

If critics of the CAB—and there are many both 1n
Congress and clsewhere—should use the new policy to
attack the Board, it could backfire. Apparently the CAB
hgures the benefits of the program outweigh its potential
dangers.

CAA Changes Loom

Proposal for a major re-alignment of functions within
the Civil Aeronautics Administration will get a decision
soon, Commerce Under Sceretary Louis S. Rothschild
has the plan but gave Fred B. Lee, CAA Admimistrator,
two weeks grace to register his objections. Lee is specih-
callv objecting to the separation of air trafic control
funchions from the Office of Federal Airwavs and the
establishment of a separate, independent ATC opera-
tion. Lee had no hand in the preparation of the new
plan. His opposition to its adoption is expected to result
in a showdown with Rothschild.

Inadequacies of the present ATC svstem and the
need for future system planning are now of paramount
imterest i Rothschild’s office as a result of combined
military and airline pressure.

Rothschild told Aviarion Week that he expected a
decisive course of action to be charted in the very near
future by the Air Co-ordinating Committee. “We must
and we are gomng to get off dead-center with the air
trafhic control problem,” he said.

In secking positive action, Rothschild indicated that
certain internal changes mav have to be made at CAA
but denied there is a major reorganization in the offing,
He emphasized that he foresees nothing like a reorganiza-
tion of the agenev but rather that he thought some re-
alignment of functions involving management changes
would sufhce.

Rothschild said that the first step towards improving
air trathe control in the future would come from a fve-
vear CAA airways program. The CAA plan is reported
to mvolve expenditures of $500 million in the next five
vears,  Rothschild said a firm budget fgure would not
be available until after discussions of CAA's budget for
fiscal vear 1957 with the Bureau of the Budget.

Industry-Wide Investigation

All aireraft manufacturers are being invited to executive
scssions with the House Armed Services Investigating
Subcommittee, scheduled for the second week of Novem-
ber. This is I'.nrtlud:: to public hearings. The subcom-
mittece staff has reviewed and investigated company
replies to 35 questions. Company representatives at the
closed session will be given an opportunity to present
their position on aspects of Air Force and Navv procure-
ment the subcommittee plans to develop at public hear-
ings. The subcommittee investigation is across-the-board,
dealing with procurement policies applving to all manu-
facturers. i

ATC Study Continues

Shortcomings of the air traffic control svstem todav and
not what the svstem requirements might be 20 vears
from now has been the number one complaint registered
with the Budget Burcau’s Harding Committee investigat-
ing the need for a long range study. Slated to report by
Nov, 1, the Harding Committee has been granted a short
extension to complete its work. —Washington staft
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BuAer Admits, Defends Error on Demon

$200 million Navy jet program was calculated risk,
Admiral Russell says; J40 engine held inadequate.

By Katherine Johnsen

Burcan of Acronautics staunchly de-
fended the calculated risk it took on
the F3H-1 Demon program, costing
the government 5200 million, but con-
ceded that on hindsight it was “in er-
ror,” at hearings before the House
Military Operations Subcommittee.

“Whoever made the decisions was
night, but time proved him wrong,”
Rear Adm. James S. Russell declared.
He satd that if he had been BuAer chief
at the time, he would have made “ex-
actly the same decisions” as were made
on the Demon program.

Evidence showed that this is the fate
of the 60 planes involved, produced by
McDonnell Aircraft Co. and powered
with the J40 engine of Westinghouse
Electric Co.:
® Five were lost in crashes, killing four
pilots. There was a total of 11 crashes
in testing.
® Twenty-five will never be flown be-
cause of the unreliability of perform-
ance, and will be used for ground test-

Four have already been shipped to
naval bases. Twenty-one will be shipped
by trailer through St. Louis and then on
barges to the Nm al Air Technical Train-
ing Center at Memphis, Tenn.
® Four have been developed as proto-
tvpes powered with the Allison J71.
There have been three crashes in test-
ing. Whether to backfit the remaining
26 aircraft with J71s is now up for de-
cision by an independent naval board.
Estimated cost of the backfitting varies
widely. The high estimate is $450,000

r plane. If backfitted, the planes
would be used for flight training. .

The Navy also has not vet made a
decision on what to do with 174 J40s
it has on contract, eleven of which have
not been delivered.

This is how the $200 million program
is divided:
® Cost of the engine program, $107
million. This includes research, devel-
opment, production, spare parts and
termination charges. The termination
pavment to Westinghouse is estimated
at. 510 to $15 million. A %15 million
termination payment was made to Ford
Motor Co., which tooled up to pro-
duce the HD but never did.
® Cost of the aircraft program, E-‘;']
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million. This includes $78 million for
aircraft produced by McDonnell, a 54
million termination payment to Me-
Donnell, a $330,000 termination pay-
ment to Goodyvear Aircraft Co., and a
59 milhon termmnation payment to
Temco Aircraft Co. Goodyear and
Temco tooled up but never produced
F3H-1s.

These costs totaling $200 million do
not mclude the 550 mulhon plant at
Romulus, Mich., built for production
of the J40 by Ford. The plant 1s now a
part of Navy's industriulp maobilization
[CSCTVE.

The House hearing was called at the
request of Rep. Frank Karsten (D.-Mo.).
Meanwhile, an investigation of the same
program by the Senate Preparedness In-
vestigating Subcommittee, requested by
Sen. Stuart Symington (D.-Mo.), is con-
tinuing.

The perennial problem of the caleu-
lated risk of the bold approach in air-
craft procurement, as opposed to the
cautious approach, which might save
money but would risk the U.S. air-
power position, figured in the hearings.

Will Revise Test Plan

Now faced with orders from the De-
fense Department to speed-up aircraft
production, Admiral Russell said that
he believed that this could be accom-

Key Dates in the F3H-1 and J40 History

June, 1947—Navy authorized Westinghouse Electric Co. to proceed with the design

of the J40 engine.

December, 1948—Navy -placed-a development contract -for the J40 on Westing-
house’s promise of delivery of cne version (—=8) by September, 1950; and an advanced

version (—=10) by July, 1951.

July, 1949—McDonnell Aircraft Co. was awarded a letter of contract for two experi-
mental F3H-1s, to be designed as short range interceptor fighters and powered with
the J40-8, after winning a competition in which seven manufacturers participated.

January, 1951—Navy decided to modify the F3H-1 to a longer-range, general-
purpose all-weather fighter, increasing the plane weight by almost 10,000 lbs.

March, 1951—A production contract for 150 of the new version of the F3H-1s,
to be powered with the J40-10, was placed. Shortly this was increased to 528 aircraft,
and a contract for an additional 100 was placed with the Goodyear Aircraft Co.

July, 1951—Concerned over deliveries of the J40, McDonnell dispatched a letter

‘to the Burean of Aeronautics suggesting five substitute engines and recommending
the J47-2 of General Electric Co. for the F3H-1. BuAer took no action on the

recommendation.

August, 1951—Initial flights of the XI'3H-1 showed troubles with the J40, but
these were not considered “seriously out of line.”
March, 1952—The Goodyear contract was canceled, and an order for 160 F3H-1s

was placed with Temco Aircraft Corp.

April, 1952—McDonnell again expressed concern over the J40 engine to BuAer and
recommended substitution of the J71 built by Allison Division of General Motors

Corp.

June, 1952—Navy turned down the recommendation because of the cost involved.

November, 1952=Na

vy reversed itself and decided on the J71 substitution, shortly

after-the flight rating test of the engine. It was decided that airframe changes to su.t
the F3H-1 to the J71 should start with the 6lst plane.
December, 1952—Testing of the F3H-1 production models powered with the J40

gets underway.
June, 1953—=Temco contract canceled.

September, 1953—Discouraged with progress, the Navy canceled developmental work
on the J40-10, and decided to take deliveries on the J40-22, the production version of
the - J40-8, up to the minimum required for the requirements of the 60 F3H.ls,
including testing and pilot training programs.

July, 1955—Fourth pilot was killed in flight testing of the F3H-1 and the Navy
banned flight operations of the plane. Production of J40s was further reduced, still
leaving 174 under contract; 11 of which have not yet been delivered.
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plished without a recurrence of the $200
million Demon project.

The Navy, he said, would recommend
€ ::‘Hn'lprc':-ﬁiuu—hut not an abandon-
ment—of its “FIRM™ policy, the Navy's
counterpart to the "ur Force’s “flv be-
tore vou buv” |'.'u[:l]1-l'."| He recommended
two alterations in “FIRM": more pro-
totvpes of a given model and more
models of developmental aircraft.

“You should have about three com-
panies go right up through the proto-
tvpe, build, and iy three different
types,” he said. “Then vou can select
one to put mto production.”

Calling for more prototvpes of each
model, he explamed: "“We now make
one static test article, If the static test
article 1s loaded up and the wing breaks
off, we need a second airplane to put
right in there to find out where the
ioad is that it will stand.”

The basic cause of the failure of the
Demon program, as outlined at the
hearings, was this: The J40-22 was ade-
quate for the requirements of the origi-
nal F3H-1 version, designed as a short
range interceptor. The Navy directed
i mmhﬁmlt{m of the plane to a longer-
range all-weather ﬁtfhtf.r on the antici-
pation of o |1ig]‘r::r-’f]1|'tlﬂf version of the
J40, the ]J40-24. The modification in-
creased the weight of the plane from
22,000 lbs. to 29,000 Ibs. The higher-
thrust J40 failed to materialize, never
passing bevond HIL" developmental stage,
and the J40-22 was installed in the
F3H-1.

There 15 general concurrence that the
reason for the failure of the F3H-1 is
the imadequacy of the engine to support
the airframe weight,

Kev points dealt with at the hearings
WEere:
® Whether Westinghouse was given
“tavored” treatment, both in the delav
i the cancelation of the J40s and in
the terminations, which were made “at
the convenience of the government,
rather than by default.”
® Charges of negligence on the part of
McDonnell in the handling of J40s,
and other engines, which were govern-
ment furmished equipment,
® The role of Rear Adm. Loyd Harri-
son as Deputv Chicef of BuAer from
September, 1952 to July 1, 1955, and
as vice president for procurement of
MeDonnell since Aug. 1, 1955.

Holifield Protests

Rep. Chet Holifield (ID.-Calif.), chair-
man of the subcommittee, protested
that on the Westinghouse and other
contracts to big firms the Navy “always
finds wavs to give them favorable treat-
ment.”” He said that small business
firms have their contract canceled by
“defanlt” when they fail to meet de-
livery dates and performance require-
ments. BuAer witnesses explained the
delay in cancelation of the J40s was
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MNAVY SPOKESMEMN, Raymond Fogler, Assistant Secretary for Matericl, and Rear Adm.
James S. Russell, Chief of BuAer, explained Navy's version of Demon “mistake.”

the hope that eventually it would be a
SLUCCCSS,

It was developed that as early as
July, 1951, MecDonnell recommended
a substitution for the J40, proposing
the J47 of General Electric Co., and
that again in April, 1952, it urged sub-
stitution, recommending the J71. Navy
did not decide on the substitution
until November, 1952.

Substitution Decision

The committee counsel said that
there were 564 J40s on order in the
spring, 1953, after the substitution de-
cision had been made, Admiral Russell
put the hgure at 477. The initial re-
duction in J40 development and pro-
duction did not take place until Sep-
tember, 1953, when the order was re-
duced to 107 production engines and
development n# the higher-thrust ]J40-
24 version was cancelled. The final can-
celation was not made until July, 1955,
after the death of a McDonnell test
pilot, and pilots indicated they would
refuse to fly the plane, if it were not
srounded by the Navy, which it was,

Two BuAer I‘L|‘j|:'|L3IL1'II'!|:1\.L'-. in Oe-
tober, 1954, and agan, in June, 1955,
protested to h-E::qull}thEI'ﬁ on negligence
on the part of NcDonnell in the
handling of engines and the entrance
of “foreign particles” which might
cffect performance.

In {_]L'fUhL[ Capt. C. H. 5. Murphy,
pointed to “grave deficiency” on the
part of 1"1-|C]]1.’J1]1]L” called for “extra-
ordinary action,” and recommended a
fine of $25,000.

In June, Capt. C, Park Sager, pro-
tested “excessive damage” to J4ls and

other engines at "hILﬂuHﬂLH called it
“an alarming condition,’ demanded
“mmmediate ;wn{m.” He said that there
was a “deplorable waste of government
funds, manpower, and time.” He pro-
posed that this be considered n re-
determination on MeDonnell contracts.,

H. Carroll Moore, McDonnell man-
ager, however, insisted that the com-
pany has taken vigorous steps to pre-
vent engine dmm-fr::- through increased
mnr.-u.tmm flood ]EEhtmg mdoctrina-
tion of unlﬂmu He said that he made
an :I'l'lH]]Ll.'_f.'l{:II] of fve other aircraft
companies and found they had the
same problem on engine care. McDon-
nell will fight any financial penalty for
failure in engine care.

Harrison’s Testimony

Rear Adm. Hamson testified that he
did not recall specifically dealing with
any McDonnell procurement, termimna-
tion, or other contracts during his serv-
ice at BuAer, but added that “all con-
tracting paper over $300,000 came to
me routinely for review,” He was specih-
callv asked about the termination on
the F3H-1 in November, 1954, when
the contract was cut back by 248 ar-
craft, leaving 280 I'3Hs on order, 60
aof which were the FF3H-1 version.

Harrison said that he was approached
by J. S. McDonnell, president of the
company, in March, and promptly on
retirement, requested of the Secretary
of the Navy, became vice president for
meuerLll[ of the company. He said
that his duties were to deal with the
over 2,000 subcontractors, and that he
had no business dealings of any kind
with BuAer.
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DEFEMSE DEPARTMENT artist’s drawing of a flying sancer such as one that could evolve from the USAF's Canadian project.

USAF Confirms Avro Saucer Project

Washington—The U. 8. Air Force
last week denied that flving saucers
exist, but said they soon will.

USAF Secretary Donald A. Quarles
confirmed that the previously-an-
nounced development contract with
Avro Aircraft Ltd., of Canada (AW
Aug. 29, p. 13) “could result in a
disc-shaped aircraft somewhat simlar
to ﬂu. popular concept of a fAving
SAUCCT,

The Avro project was taken over by
USAF's Air Research and Develop-
ment Command after the Canadian
government had spent 5397,000 on the
design. It was estimated by Canadians
that about $100 million would be
needed to build a prototyvpe.

How Saucer Evolved

Avro Aircraft’s flving saucer project
is based on model studies of a true
disc conbguration. Initial mveshiga-
tions established that flight control
of the disc could be achieved through
directional control of the jet :::xhuust
1issuing from a gap between the upper
and lower disc surfaces, inboard of the
saucer perimeter.

This exhaust directed up, down or
laterally from the perimeter by control
of the exhaust gap dimensions would
produce the Coanda ecftect—bending
of the jet stream.

With one fixed gap dimension, the
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flow would be straight out to produce
lateral (hornzontal) thrust for transi-
tional flight. With the gap precisely
altered to another dimensional value,

Coanda Effect

It a jet of gas 15 discharged adjacent
to a surface, the flow tends to follow the
wall contour even where the surface
curves away from the original jet axis.
This is particularly true of a flat, two-
dimensional jet. By properly curving the
surface away from the jet discharge axis,
the jet can be induced to turn through
angles up to 160 degrees.

One example is the flow through the
slot of a slotted Aap. This jet of air dis-
charges along the upper surface of the
movable flap portion, and is deflected
downward, away from the flow axis of the
slot. The airflow through the slot sticks
to the flap and contributes to the high
lift coefficient obtained.

An example with a detrimental effect
is the case of belly-mounted jet engines
which discharge near the fuselage skin.
The exhaust tends to follow the fuselage
contour, and causes flow problems at the
tail.

This “sticking” tendency is known
generally as the Coanda effect, although
some sources credit its discovery to Bnt-
ish aerodynamicist H. B. Squire,

the exhaust stream bends down or ‘up
for vertical thrust effect.

For vertical takeoff, the top portion ot
the gap would be closed and alteration
of the gap opening accomplished for
downward dircction of exhaust flow to
lift the saucer vertically.

For translational HRight, the gap,
altered for straight-out jet flow and
closed on a perimeter portion of the
saucer, applies jet thrust on the op-
posite side of the permmeter.

Powerplant

The powerplant for this saucer con-
figuration might be a substantial refine-
ment of an clementary engine scheme
associated with an  edge-on  (almost
vertical) takeoff plane design which
AVRO had under consideration before
it turned to true saucer studies.

This plane design, of which only a

wooden mockup was built, was in cHect .

a D-shaped disc resembling a delta
configuration with rounded sides. It
measured approximately 25 ft. in length
and 21 ft. across and would have ac-
commodated a prone pilot.

For edge-on takcoff, the plane was
s.uppurtul bv tricvele gear with a very
long nose strut to give the disc body
an approximately ﬂ—ﬂf:g angle of in-
climation.

A maximums-size turbojet engine of
“pancake” configuration was to be con-
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tamed within the D-shaped body. The
rotor for the engine would have been in
the form of a dise with blades mounted
on either side for radial compression of
the periphery of the rotor dics.

The inboard end of the rotor disc
was to be supported by conventional
bearings, whereas the Lmthuarci section
was to be supported by an “air bearing”
which also acted as a cooling air film
between the rotor and the combustion
chambers positioned on either side of
it, outboard of the compressor portion.
The turbine wheel was to be located at
the extreme periphery of the rotor
disc.

Exhaust gases passing through the
wheel would be guided rearward by
turning vanes located in front of open-
ings along the side of the D-shaped
body. A substantial portion of the ex-
haust gas might be diverted through
hollow control surfaces—elevons—at the
rear for controlability as well as for
additional thrust.

Why ‘Quarles’ Announcement

Secretary Quarles indicated that his
announcement of the project was made
to off-set public concern if a disc-shaped
aircraft should be spotted. He said:

“Vertical-nising  aircraft capable of
transition to  supersonic horizontal
flight will be a new phenomenon in our
skies and under certain conditions could
give the illusion of the socalled flying
saucer. The Department of Defense
will make every effort within bounds of
security to keep the public informed of
these developments so they can be ree-

ngn,d for what they are.

The Secretary said the Rvan jet verti-
cal takeoff fighter soon will make its
first flight at Edwards AI'B, Calif. This
15 a delta wing aireraft. (AW Aug. 29,
p. 17). He added:

“"We expect to develop airplanes
that will Ay faster, higher and perhaps
farther than present tIL'-.l,;nt- but they
will still obev natural laws and if man-
ned, they will still be manned by normal
terrestial airmen.

“Other than reducing runway re-
c[l_urr.uw.*nh we do not expect vertical-
rising aircraft to have more outstanding
military  characteristics  than conven-
tional types.”

The Quarles announcement was
geared to USAF release of its investiga-
tion of reported sightings of flving
saucers. The study, under wayv since
1947, disposed of hundreds of reported
flving saucers with the conclusion that
they usually are natural objects—hal-
loons, aircraft or astronomical pheno-
mena.

USAF’s Emhntinn the report said,
indicates it is “highly improbable that
reports  of unidentified aerial objects
examined in this study represent ob-
servations  of [‘EEI"I'[IU]I'I-gIE"JI develop-
ments outside of the range of present-
day scientiic knowledge.”
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First U.S. Nuclear Powerplant
May Begin Flight Tests by 1958

By Henry Lefer

This country’s hrst nuclear power-
plant may begin flight tests as early as
1958-39, but surely no later than 1965,
according to the views expressed by ex-
perts at the fourth annual conference
on Atomic Energy m Industry held in
New York last week.

That there 1s considerable justifica-
tion for the carlier date is indicated by
the recent rollout of a special Convair
B-36 designed to carry the hrst nuclear
reactor aloft for 5!11L]dmﬂ tests (AW
Aug. 8, p. 9).

Shiclding, of course, i1s the major
problem connected with an airborne
atomic powerplant. In a design study
of a typical powerplant for use mn a
railroad locomotive, the reactor itself
was shown to be a sphere of 8 n. diam-
cter. But necessarv shielding would
bring the diameter to approximately
|4 ft. Since the airplane operates m a
different environment from the locomo-
tive—it does not run through populated
communities and mav be based on
water or remote sections of an airport—
the problem is somewhat altered. But
the shield will shll weigh around 50
tons, according to Lee Ohlinger, chiet
of the computer service and a nuclear
comsultant at Northrop Aircraft Inc.

'Pile Paradox’

Because of the nature of what
Ohlinger calls the “pile paradox,” an
atomic aircraft would carry a single re-
actor dnving multiple turbines. The
paradox is this: A certain amount of
material 15 needed to make the reactor
critical.  Omnee it reaches this point,
there is no practical limit to the amount
of power it will produce. The only
limit 15 how fast the energy can be
taken away. So one reactor 15 as good as
two, three or more as far as providing
the plane with the power it needs.

However, use of a single reactor,
with its associated xhic']d{lig_ HNPOses
problems on the designer. The very
Licavy concentration of Toad means that
the reactor must be located at or very
close to the plane’s center of gravity,

One wav of dealing with this problem
is to split the alncidmg using part of
it around the reactor and part around
the crew, whose quarters will be a good
distance awav from the powerplant.

Land-based nuclear powered aircraft
will need special runwavs, both long
and remote, because of the dangerous
powerplant, Ohlinger pointed  out.
Fven when the plane is not operating,
the reactor 15 radiating and deadly.
However, because of the plane’s un-

limited range, there need be only a
few of these special landing areas.

A proposal for a tandem plane ar-
rangement has been advanced.  The
atorme-powered craft would be a drone
operating as a tug. The drone-tug
would pull the second |JL1|1|:_ contain-
ng thL crew and pavload. The manned
pLInL which would have its own power-
plant, could then either cut loose for
landing at a conventional airport, or—
if 1t were brought onto the remotely-
located runways likely to be needed for
nuclear-powered plane—it could then
cut its towline connection and taxi to
the regular hangar area for unloading.

Detachable Mose

Another proposal is for a detachable
nose section housing the crew, with its
own taxiing gear and powerplant. After
landing on tht: appropriate atomic run-
way, the crew “casts off” from the
powerplant section and taxies to the
hangar.

Although the frst nuclear-powered
aircraft probably will look a good deal
like todav's designs (but with a greatly
clongated nose to get the crew as far
from the reactor as possible) the land-
mg gear will have to be much larger
and H.f:rmlgtr This 15 dictated by the
fact that the ship will land heavy, at
about the same weight as it took off,
having consumed practically no  fuel
during flight.

Much work has to be done in de-
veloping materials that can resist high
temperatures and corrosion for nuclear
powerplants, and this is a major prob-
lem, according to Ohlinger. Advances
also will be needed to improve heat
cxchangers to meet the needs of high
heat transfer rates, lightness, small size
and verv high reliability.

Because  nuclear powerplants  ““poi-
son’’ themselves over a period of time
and become dificult to control when
thev have bumed off about 10% of
their fuel, Ohlinger believes it will be
customary to pull out the entire re-
actor, but not the shielding., and put

in & new unit after a period of opera-
tion. To handle the unshielded re-
actors on the ground will require
“monstrous pieces of equipment,” he
savs, another of the problems that
nuclear aircraft will bring.

The shielding problem will be con-
siderablv  smaller in gmded mussiles
and unmanned aircraft but will stll
exist because the powerplant’s radia-
tions have an ionizing effect and would
completely upset the operation of ex-
posed aviomic equipment and sensitive
controls.
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TOMORROW'S FIGHTER: Piloted and rocket-powered, the aircraft probably will resemble today's zuided missile, but . . .

Instability Will Plague Mach 6 Designers

By Irving Stone

El Segundo, Calif.—Stability and con-
trol problems will plague the aircraft
designer of the high-altitude planes of
the near future where military aircraft
may operate at heights 411::pr1:+;1-;-l1inF
100,000 £t. at speeds of between Mach
2 and Mach 6.

The conhgurations of the current
hghters would not have the stability and
control to operate at the upper himits of
these conditions, according to Ervin R.
Heald, Douglas Aircraft’s El Segundo
Division aerodynamic design  special-
15t

New design compromises will be
required for this high-altitude regime of
fiight. One solution may be the adop-
tion of a cruiciform tail similar to that
of a guided missile,

Stability and control problems will
arise primarily as a result of reduced air
density and the corresponding high
speeds necessary to maintain Lift in this
low-density atmosphere,

Heald, who contends that flight han-
dling characteristics associated with fu-
ture Hight have been relatively neglected
in comparison with other problems such
as mrcraft drag and enging performance,
sces static stabilitv as one of the most
difficult problems which will appear in
the supersonic very-high-altitude cra
ahead.

Heald outlined stability and control
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problems before the recent Society of
Automotive Engineers Golden Anni-
versary Mecting in Los Angeles, His
paper considered the problems asso-
ciated with aircraft capable of sustained
level flight through the medium of
aerodynamic lift,

Reduced Effectiveness

In an exclusive interview with Avi-
arion Week, Heald pinpointed some
of the major problems involved. The
principle static stabihity difaculty, he
siys, stems from reduced cffectiveness
of the tail surfaces at speeds approach-
ing Mach 2, This reduced effectiveness
arises from two conditions of high-alti-
tude, high-speed flight:
e Adverse effect of supersonic Mach
number on tail lift.
® Blanking out, bv fuselage and wing,
of the vertical tail surface as a result of
the high aircratt angle of attack neces-
sary for flight at extreme altitudes.

This indicates, Heald said, that the
vertical tail surface will have to be
extended below the fuselage for satis-
fFactory static stability. This configura-
tion mav introduce difhculties in takeoft
and landing, but one solution durning
these phases mav be to have the lower
vertical tml hinged for movement to
provide greater ground clearance.

Location of the horizontal tail in the
lugh-speed, high-altitude fight condi-
tion at high angle of attack also will be

critical, Heald said. Improper location
will involve it in the wing shock wave
pattern, so that the ability of the hon-
zontal tail to stabilize the aircraft will
be drastically impaired. Studies have
indicated that the most trouble-free
location for the honzontal tail would
be on the wing-chord line for high
Mach  number, high-angle-of-attack
flight, Heald explained.

The combination of the upper and
lower vertical tails with the centrally
located horizontal tail would give the
aircraft empennage the appearance of
a missile configuration.

Damping Decreases

Dyvnamic stability becomes difficult
to attain at high altitudes because aero-
dvnamic damping decreases as the true
airspeed or Mach number increases,
Heald said. Also, coupling between
rolling, vawing and pitching motions
may result in severe aircraft gyvrations
which are expected to become more
severe at extreme altitudes. This cou-
pling is one of the most viclent forms
of dynamic instability encountered to
date, according to Heald.

This means, he said, that for steady
flight at high altitudes the designer
must pav particular attention to the
overall interrelation of fuselage, wings
and tail. Failure to do this will endanger
stability and control characteristics.

Heald recommends these approaches
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to improve inherent dyvnamic stability:
® Stabilizing surfaces should be de-
signed to compensate for the inevitable
reduction in effectiveness at supersonic
speeds  which will be required for
high-altitude flight. Generally, this com-
pensation will be in the form of in-
creased tail area or, more effective, by
placement of the tail surfaces further
from the center of gravity.

e Unfavorable inertia  distribution,
should be avoided wherever possible.
One means of minimizing effects of
mmertia coupling, such as between roll
and pitch or yvaw axes, is the use of
variable wing incidence. This variable
feature could be used to allow the fuse-
lage to be aligned with the airstream to
minimize the coupling effects.

® Excessive dihedral effect should be
avoided, because this also can lead to
dynamic instability. This may require
reduced sweepback and the placement
of the vertical tail area below as well
as above the fuselage to counterbalance
rolling moments introduced by the
upper vertical tail, 1

One of the principle disadvantages
of wing sweep has been the excessive
dihedral effect introduced by this wing
configuration at high angles of attack.

In the future aircraft, wing, fuselage,
tail and control surfaces would be
located so that aerodynamic coupling
such as pitching moment due to side-
slip or yawing moment due to ailerons
are minimized,

For adequate longitudinal control
m a high-altitude, high-speed, high-
angle-of-attack operation, the all-mov
able horizontal tail will be a “must,”
Heald contends. Conventional elevators
alone, he said will not be sufficient for
the aircraft.

Conventional ailerons should be ade-
quate, however, for lateral control and
will be preferrable to spoilers to cover
the range of subsonic as well as super-
sonic operation,

One of the current troublesome
problems of high-speed flight—excessive
lateral control sensitivity—is not ex-
pected to become more critical with
added speed and altitude increments.

Maneuvering at verv high altitudes
also will pose difficult interception
problems.

A plane traveling at extremely high
altitude and high speed is committed,
cssentially, to move along a straight
line because of the rarefied air and high
forward speed, Heald said.

Maneuvering in a circle under this
condition of fight becomes difficult be-
cause of the extremely high centrifugal
force, which cannot be counterbal-
anced by the available wing lift in
bank.

Thus, minimum flving distances for
a 150-deg. turn increases from about
63 miles at 50,000 ft. to about 74 miles
at 100,000 Ft.
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Army Molds Air

Fort Benning, Ga.—The U, §. Army
is not satished with the Key West
agreement limiting the size, weight and
area of activity for Armv aviation.

Gen, Maxwell D. Tavlor, Chief of
Staff, told reporters at the first annual
mecting of the Association of the
United States Army “no written agree-
ment could be satisfactory.” His com-
ment followed closely on disclosure that
the ground forces are working on devel-
opment of long range and anti-aircraft
missiles with atomic warheads.

General Tavlor spoke out at a two-day
session of a new organization clearly set
up to parallel efforts of the Air Force
Assaciation by promoting the Army as
“the only self-contained force that can
deteat an enemy, move into the enemy’s
vital areas—and stay there.”

In a practical challenge of the air
power doctrine that the long range stra-
tegic bomber is the major deterrent to
foreign agression, General Tavlor argued
that soldiers overseas as well as stand-
ing and reserve forees at home help pre-
vent another war.

Confident of Future

He saw no basis for Army discourage-
ment m oan age of atomic and nuclear
warfare. He said he was told on as-
suming his present position that the
Army was “in the doghouse,” that it
was consistently in a minoritv position
in the important positions taken by the
Joint Chiefs of Staff and that it was a
forgotten service.

General Tavlor said he cannot share
that feeling. At the association mecting
he was bulwarked in this view by these
other top Army officials: :
¢ Wilber M. Brucker, Secretary of the
Army, said “nothing has occurred on
the world scene that diminishes the
fundamental role of land forces, . . .
Land forces are a prime clement in any
nation's security structure. . . , The
Army will provide the ultimate force
by which victory is achieved.”
® L.t. Gen, James M. Gavin, Chief of
Research and Development, stressed
that the Army is taking advantage of
“the military innovations introduced by
modern technology” and “is the prin-
cipal instrument of militarv power that
has the capabalitv of deterring war and
—if the deterrence should fail—of win-
ning a worthwhile peace.”

‘Unbelieveable Missile’

It was General Gavin who supplied
the Association of the U.S. Armv with
a bill of particulars on how this will
be achieved,

He disclosed that the Armv is work-
ing on missiles of “almost unbelievable
possibihitics both for anti-aireraft and
anti-tank purposes and for all kinds of
other enemy targﬂts."

Weapon Arsenal

The potentialities of such missiles,
hie said, “Stagger the imagination" if
thev are equipped with nuclear war-
heads.

In a preview of other military devel-
opments for the decade of 1960 to
1970, Gen Gavin predicted:

* An interceptor missile to knock down
the still undeveloped intercontinental
ballastics missile.

® An improved Redstone tactical mis-
sile with long range to hit targets be-
hind enemy lines.

® For the battlefield, a bigger version
of the Corporal, to be called the Ser-
geant, that will use a solid propellant.
®* Small rockets like the Honest John,
comparable to long range artillery, but
cquipped with greater power.

® Smaller and more mobile atomic can-
non than the present 280 mm. gun.

Pilots Expendable

~ Gen, Gavin also spoke glowingly of
improvements in the Nike anti-aircraft
missile and said future versions will be
able to destroy any airplane at any
speed or altitude. He suggested that
the day of the piloted airplane is num-
bered, indicating that the Army will be
able to provide complete defense against
its replacements,

The Army’s research chief predicted
big increases in air mobility.

“To hght successfully on the battle-
ficld visualized for the future,” he said,
“"Our Army must be mobile not enly
on the ground but in the air. . . . The
majority of supplies for the battle area
should be delivered by aircraft of the
assault cargo and convertiplane type,
and tactical transport of umits into and
within the battle area must be accom-
plished by basic reliance placed upon
aircraft and fast moving naval vessels.”

Demonstrations of equipment, tech-
miques and training at this famous In-
fantry School reflect the Army's com-
plete concern with air logistics. From
the paratrooper school and equipment
for training soldiers to load and unload
transport planes to the helicopter and
hight plane units, full emphasis is placed
on air operations.

During the meeting there was almost
no mention of the sister services of the
Navy and Air Force.

Emphasis was on the teamwork neces-
sary in the Army to keep that branch of
the Defense Department in its tradi-
tional role.

Gen. Lyman L. Lemnitzer, president
of the association now on duty in Japan
and Korea, said in a message that “the
very survival of the Army . . . is at
stake and depends in large measure on
cur ability to close ranks promptly and
effectively for the good of the Army
and the nation as a whole.” f
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Republic Sales and Profits Double;

Northrop Turns in Banner Year

Underscoring  American  prosperity
and eftforts at preparedness, a number
of U. 5. aircratt manufacturers last week
were telling their stockholders of in-
creascd sales, more prohts and optimistic
plans for the future. Among them:
® Republic Aviation Corp. reported net
carnings for the first three quarters of
1955 at 512,512,675 (after provision
for U.S. and foreign taxes) on sales of
422,607,390, The earnings, approxi-
mately double those rLg:atLrLd over the
same penod last vear, represent $9.20 a
share on 1,338,194 shares of common
stock :Juthlimdmg and compare with
$6,192,292 net on sales of $225,961,164
during the equivalent period of 1954.

At the same time, the company an-
nounced plans for a 512 million expan-
sion program, including the construc-
tion of a new wind tunnel capable of
running tests at speeds of up to Mach 4.
INmrhrnp Aircraft, Inc. reported con-
solidated sales and other income for the
hiscal vear ending July 31 (the best in its
history) at "E-“*i:--lﬁ?,,nz_, as compared
with $171,666,343 for the preceding
fiscal vear. Consolidated net income
for the period amounted to 511,738,764
after federal taxes ($7.89 per share on
1,488,628 shares of common stock) as
compared with $3,829,387 (52.62 a
share after a stock split) for Fiscal 1954.

Northrop President Whitley C. Col-
lins said in his annual report to stock-
holders that “sales and carnings for the
fiscal year . . . were the highest for any
one vear since the inception of the
company m 1939”7
® Glenn L. Martin Co. reported its net
income for the nine months ending
Sept. 30 at 59,193,909 and sales at
5194,605,592 as compared with $137 -
178,497 in sales over the same period
of 1954. On the books, the 1954 report
of net income was somewhat higher
$14.506,087). but Martin officials attrib-
ute this to the fact that provisions for
federal income taxes were made in the
current report but not in last vear's.
Net income per share for the nine-
month period was equivalent to 53.58
on 2,570,416 shares outstanding.
® Beech Aircraft Corp. announced that
total sales for the hscal vear ending
Sept. 30 “were in excess of 576 mil-
]{nn." Mrs. O. A, Beech, company
president, told stockholders that net
carnings on 749,289 outstanding shares
of common stock should amount to
more than 54.75 per share after taxes.
The backlog of Beechcraft orders was
estimated at 565 million.

Commercial plane sales for the year,
the company reported, totaled $27,400,-
000 as compared with 519,600,000 dur-
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ing the 1954 perniod. Broken down, the
company reported that unit sales of
the Beecheraft Super 18 showed a 84%
cain; the Twin-Bonanza, 21.6%, and
the Beechcraft Bonanza, 20.5%.

® Cessna Aircraft Corp. estimated sales
tor the vear ending Sept. 30 at $50,-
000,000 with commercial aircraft sales
jumping some 80% (521,650,000 from
$12,135,749) to account for 43% of
the company’s business. Cessna Presi-
dent Dwane L. Wallace said net eamn-
ings should cxceed $3.75 per share as
compared with 52.97 for last vear.

Republic’'s Expansion Plans

In his report, Republic President
Mundy I. Peale said the backlog of un-
filled orders for F-84F Thunderstreak
fighter-bombers and RF-54F photo-
reconnaissance planes plus spare parts
amounted to about 5600 million.

Of the $12 million set aside for ex-
pansion, 56 million will be expended by
the end of the vear. The remainder is
scheduled to be spent in 1956,

The largest item on the program is
the pmpmvd wind tunnel to be housed
within the recentlv-purchased building
and grounds of the Fairchild Enginc
& Airplane Co. engine division adjacent
to Republic’s main plant at Farming-
dale, L. 1., N. Y. The tunnel will re-
quire new high-power electric generat-
ing Lqmpmmt

(The former Fairchild property as a
whole will be used to expand engineer-
g and experimental work.

In his announcement of the expan-
sion, Peale said:

T ||
| New Volscan System

I Flight tests of a new improved model
of the Volscan automatic traffic-control
system are scheduled to begin sometime
in  December at Clinton County Air
Force Base, QOhio. The new AN/GSN-3,
an engineering model built by Crosley
Division of Aveo Manufacturing Co., is
designed to handle 14 aircraft simulta-
neously, as compared with the six-aircraft

capability of the original unit developed

by the USAF Cambridge Research Cen-
ter (AW Dec. 28, 1953, p. 38).

The system, operating from data ob-
tained from a surveillance radar, auto-
matically determines the earliest possible
non-conflicting time of arrival at an air-
port for each aircraft, then computes the
flight path each plane must fly to bring
it in at the proper time. During the
forthcoming tests, attempts will be made
to improve the rate at which aircraft can

| be scheduled for landing.

“By expending a sum which is equiva-
lent to more than 40% of anticipated
net eamings for 1955 . . . Republic
mtends to mammtain and improve its
prominent position as a designer and
manufacturer of very advanced jet mr-
craft for the U. S, government.”

The program will include new ma-
chinerv to work with such metals as
titanium, magnesium and a number of
new heat-resisting alloys and high-tem-
perature structural and functional ap-
paratus that can duplicate thght condi-
tiong at 50,000 ft, and above.

Plans also call for facilities tor testing
aircraft engines developing as much as
25,000 Ib. thrust and for a parallel
noise reduction program.

Republic, Peale said, will complete
production of the Thunderstreak at
about the same time and will continue
production of the RF-84F Thunder-
streak “until late spning.”

Morthrop Report

President Collins attributed North-
rop’s rise in sales and profts to four
MAjor causes:

e Production efforts on fixed-price con-
tracts during the 1953-54 year were not
reflected in sales and earmnings until the
final quarter of the year.

e Aircraft deliveries during the year
just past were made continuously and
m substantial volume.

e Increased efhciency cammed the com-
pany incentive profits as well as regular
contract profits.

e Lower federal income-tax rates.

The Scorpion F-89 interceptor ac-
counted for the major portion of North-
rop's sales and carnings during the fscal
year,

Other contributing activities included
the development of guided mussiles; pro-
duction of target planes, optical, me-
chanical and electronic components, and
design work on advanced aircraft.

Haurthmp'ﬁ consolidated sales back-
log as of Julv 31 was approximately
$2581,000,000—consisting principally of
Scorpion F-59s, guided muissiles and tar-
get drones—as compared with a 5512.-
000,000 backlog on July 31, 1954

Collins said present plans call for
continued deliveries of Scorpions at the
same rate as in 1955, possibly until
production requirements for the F-89
are completed i August, 1956, He
added, however, that “sales and eamn-
ings on these deliveries will be less than
those for 1935 because the sales and
price and profit have been reduced.”

The annual report said that Northrop
also 15 considering the issuance of 510
million in convertible subordinated de-
bentures, Proceeds form the sale, Col-
lins said, would be used to augment
working capital and to strengthen the
mmpam 's competitive position and

capabilities in both research and manu-
facture.
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Just as early Americans depended on the sturdy heart and the
steady hands of pior=  'itke Daniel Boone to lead them safely
to new frontiers, so today do Americans depend on present day
pioneers in science and industry to lead them sately to new
frontiers of security, through progress.

At Rheem we are proud to play a part in this progress and
proud, too, of the record of dependability we have established

in research, engineering and production, Low per-unit cost
and on-time completion schedules are routine at Rheem,

Rheem's integrared Government Products tacilities are presently

in quality development and production on air frames, missile

and jet-engine components, airborne ordnance, electronics

and ordnance marteriel.

YOU CAN RELY ON RHEEM

Rheem Manufacturing Company » GOVERNMENT PRODUCTS DIVISION
DOWNEY, CALIF. « SAN PABLO, CALIF, *» WASHINGTON, D.C. » PHILADELPHIA, PA, » BURLINGTON, N. J.
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- Burroughs

Six

vital steps
to help
strengthen
national
defense

Here are six important steps. Burroughs is per-
forming all of them. They are vital in making
our national defenses stronger,

These steps are the complete cycle of defense
work, With the extensive and complete facilities
at our command, ond by working in close co-
operation with the Armed Forces, Burroughs is
making many important defense contributions.
the fields of
control systems, communications, magnetic and
electronic components and electronic computers.

Address inquiries to Burroughs Corporation,
Detroit 32, Michigan,

These are in instrumentation,
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4. PRODUCTION
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3. TESTING

Burroughs

BURROUGHS INTEGRATED DEFEMSE FACILITIES INCLUDE:

Burroughs Corporation plants in Detroit ond Plymouth, Michigan
Burroughs Electronic Instruments Division, Philadelphia, Pao.
Haydu Brothers of New lersay, Ploinfield, Mew Jersey

Contral Instrumen! Company, Brooklyn, New York
Burroughs Research Center, Pooli, Pa.

6. FIELD SERVICE & TRAINING

By 1965:

Electronics Output Will Double

The electronics industry will more
than double in the next decade from an
annual dollac-volume of 59.5 billion to
520 billion, Don G, Mitchell, chairman
and prcsldult of Sylvania Electric Prod-
ucts, told the Joint Congressional Eco-
nomic Committee studving the cffects
of automation and tu_t_llnulniﬂr.ﬂl ad-
VANCES,

Since 1940, the industry has mush-
roomed from an emplove force of 70,-
000 and a S500 mulhon annual volume
of business to emplovment of 700,000
and the $9.5 billion business volume.

Mitchell, and other mdustry spokes-
men, were apprehensive over a future
labor shortage, while labor representa-
tives called for a serics of new employe
benefts to cushion the effects of dislo-
cations and wnemplovment resulting
from automation of industry,

“I not only do not even remotely fear
that mechanization, or automation, will
cause unemployment, but 1 am con-
cerned about the strong probability of a
labor shortage in the vears ahead unluﬂ.
the rate of Ii‘l.{.t‘htm.r ition is increased,”
Mitchell declared. Pointing out that
imdustrial emplovment increased from
44 million to 50 milhon between 1947
to 1954, he observed fhat “if produc-
tion techniques had not progressed, 55
million persons would have been re-
quired to produce the goods and services
actually demanded in 1954.7

Robert C, Tait, president of Strom-
berg-Carlson Co. and Senior Vice Presi-
dent of General n‘.'ﬂl!'illl.'.‘- Cnrp s
he belicved automation “mav be 2
lifesaver at this particular time in our
history when we are facing a more rapid
relative increase in total population over

the nest decade than in the work force,
because the big increase in Iiul:lul&ti:m
during the next decade 15 taking place
in the voung and over-65 ages and not
so much in the work force ages.

In the aircraft industry, Tait said
the mstallation of expensive antomation
machinery  in  production probably
would be cconomical because of high
unit cost of some awrcratt parts. Even
though only 100 aircraft might be pro-
duced, he suggested, this nught repre-
sent a $500 million volume of business.

Walter P, Reuther, president of the
Congress of Industrial Organizations,
estimated that automation would reduce
the work week over the next decade to
50 or 35 hours, probably 32. Tait csti-
mated it would be cut to ﬂppmumatch
35 hours,

Reuther called for government—and
industrv—sponsored r:.tnnnm Programs
and re-location allowances for workers
whose positions are replaced by ma-
chines, reduction in the 65-vear age for
social security benefits, increased wages
and reduced prices to build-up purchas-
ing power and guaranteed annual wage
plans for workers,

To curb “irresponsible action,” Reu-
ther said emplovers should be re-
quired “to pav some of the social costs
of policies which result in unemploy-
ment. Consideration should be given

as to whether the costs of helping work-

ers adjust to the changes produced by
automation should be borme by society
as a whole, or whether some means
should be sought for uuplm:,n ko bear
a share of the burden.”

He maintained that “it 15 just as rea-
sonable to expect the employer to payv

Fairchild’s

point using a single coluomn and wheel.

Midget Sub

Midget submarine. shown on shakedown cruise in Long Island Sound with a company
crew aboard, was designed and built by Fairchild Engine Division for the U. 5. Navy.
This sub is intended to test harbor defenses but could also be the forerunner of midget
submarines for use in close-in attacks on harbor installations, shipping and underwater
obstacles. Control system of sub resembles that of an airplane’s with control from a single

Oune man can handle the midget. Full comple-

ment is 4 commander and four crewmen. A. T. Gregory, chief engineer, and Theodore
Hammen, assistant chief engineer, were responsible for design and production of the unigue
craft; William Rand, project engineer and ex-submariner, was acting commander during

the shakedown crse,
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ACCESSORIES

Collars (Seals)

O1zone Resistant Hypreen®

No. 2042.5

Used with all Mo, 1041
A.uburn Conneclon
{5mm. cable)

e,

—=| 348 |-:r

MNo. 1042 (Hypreen®) No
MNo. 1043 (Silicone)

Usad with all Mo, 1041
Agburn Connaclor
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“Aubura Synthetic Rubber
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—_:E

Mo, 1066-9A (AN -Hl!nl 22}
wilth stainless steel
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. 1042.5

Used with all
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Teflon
Connector

with Inconel
volute springs
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1099-TV (17)

Cnnneﬂm with

stainless steel coil springs

. 1041-C Steatite

1041-D Alumina
(AN 4164.2)

1099.C Steatite

1099-F Phenclic
1099.D Alumina
(AN 4164-1)

1041-M Mycalex

1099-M Mycalex
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~E3-48 TAP

Mo. 1066-8Y

with In mnil

volule springs
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)

1099

AUBURN SPARK PLUG

Co.

Inc., Auburn,

N.Y.
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AC WELDERS
Sires up to 625 amps.
All connectable to
1 220 or 440 volts—
| 550 volts on request.

b g - —

POSITIONERS
Capacities from 500
to 100,000 Ibs, =
remote-control and
hand-operated models.

AC/DC WELDER
The first machine 1o
Eive you either AC or

DC current at the

flip of a switch, -

DC RECTIFIER
WELDER
Four sizes— 200, 300,
400, and 500 amps.

ELECTRODES
For mild stesl, cast
iron, *‘hard-to-weld"
steals, stainless
steels, hard surfacing.

America’s most complete line
of arc-welding equipment
and electrodes.

: UP-1000 Welding Positioner

A light touch of the hand-is all it takes to
position weldments up to 1000 pounds posi-
tively ang quichly with the PEH UP-1000.
The weidor simply clamps the work pigce o
the Labie and adjusts spfing tension with the
crank. An esclusive teallra then keeps the
unift n stabic balance, regardiess of whaether
the piece is rotated through a full 360° or
moved horizontally or vartically.

With a2 light posh, 'the weldor guides the
piece o the precise sngle he wants as the
work progresses for economical downhand
welding all the way through.

The PAH UP-1000 occupies @ floor- space
of just 22 ¢ %" and waighs anly 200 pounds.

i
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WP-1 Welding Positioner

Here's P&H quality in 2 low:priced. work-

hungry positioner that handles weldments up . -
to 500 pounds. lTdeal for Flgor or bénch
mounting. Gives wou full 360° lable rotation.
Advanced design permils the 294" diameler
fable to tilt 135 from horizontal without
weldment striking the posilioner — makes
it @ ginch 1o reach ordinarily troublesomg
places. Tilbing crank has spring-lock index-
ng — you =&l il and it gtays.

Electronically-controlled, motor-driven turn-
table also available — to provide stepped
up production.

Manual unit easily portable — weighs only
100 pounds. Slands 15%"-Kigh wilh {able in
horizontal position. Optianal squipment in-
¢ludes pedestal for floor maunting at slight
additipnal Ccharge. -

P&H Announces the UP-I000O and WP-I

Two new P&H Welding Positioners so reasonably priced
that no plant can afford to be without them

Mow, with thess two new P&H unils, economical down-
hand welding is within the range of every small plant or
department. And lor the lirst lime, low-cosl, positioned
work is practical, even on the smallest weldmenls.

With these two units, you consistently turn out
better, laster, lower-cost work because you weald
straight through in the downhand position. You end
wasled molion, consiant repositioning of the piece.
You use larger, hotter electrodes lo deposit metal up

to twice as fasl. And you make stronger, better-looking
welds, too — welds that help add sales appeal to
your product,

Whatever you weld, you're ahead with one or both
of these low-priced P&H cost-cutters. Put them to work
for you and watch productivily increase, costs drop.
Order now from your nearby P&H distributor or write
P&H Welding Division, Harnischfeger Corporation,
1695 W, National Avenue, Milwaukee 46, Wisconsin.

J028
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P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPARY LTD., 455 Ring Street West «» Toronte, Ontario, Canada
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the cost of retraining, including the
payment of wages during the retraining
period, as it is that he should pav the
cost of building the new plant or in-
stalling the new equipment. When a
plant 1s moved to a new locality . . . the
cmployer has a responsibility, not merely
to retrain workers who wish to move
with the plant, but also to bear at least
part of their cost of moving and new
housing. There are just as much costs
arising out of the emplover's business
decision, as the business costs he now
takes for granted.”

Four Airlines Receive

Rapid Tax Write-Offs

I'our airlines have been awarded rapid
tax amorhzation benchts for S0% of
their new plane purchases by the Office
of Defense Mobilization.

The airlines and the amount certified
for tax benehts are: National Airlines,
$2.4 million: Northwest Airlines, $4.7
million; American Airlines, $7.9 million,
and Bramiff Airways, $19.5 million.

Other aviation firms awarded certifi-
cates for rapid write-off tax benehts for
the period from Sept. 22 through Oct. 5
were:

Curtisa-Wrlght Corp., Wright Acronautical
Div., Wood-Hidge, X, J., miltary aireraft
éngines, §024,613 certified with 855 allowed.

LGieneral Precision Laboratory, Ine., Plegs-
antville, N. Y., research and development of
electronic products, $22.111 certified with
105 allowed.

Farrand Optlenl Company, Ine., New York,
. 1., military scientific instruments, $57,461
certified with 669 allowed.

Globe Indostries, Inc., Davton, Ohio, elec-
tric motors for military alreraft, 2150,000
certified with 45% allowed.

Motoroln, Ine., Phoenlx, Arlz., research
and development of electronle prodocots,
+12, 098 certified with 6% allowed.

The Kynan Aeronantlenl Co., San Diego,
Calif., alreraft components, 260,528 certifizd
with 855 allowed,

Ameriecan Machine & Foundry Co., Elec-
tronica Div,, Boston, Mazsz, military elec-
tronic equipment, £13,792 certified with &5 7
allowed,

FPremier Instrument Corp., New York,
N, Y. olectronie components, $15,600 certi-
fied with 70 allowed.

Bogart Manufacturing Corp., Broocklvn,
N, Y., electronic components, 214,384 certi-
fled with 70 allowed,

Honson Corporation, Nowark, N, 1., alr-
eraft components, §60 855 certifed with 65655
allowed,

Btiger Precislon Produects, ITne., Cleero, T11.,
military alreraft parts, $23.438 certified with
THEL allowed,

Western Electrie Cn., Ine., Greenshoro,
M. C., milltary alreraft parts, $34.180 certl-
fied with 65 9% allowed,

Sundstrand Machine Tool Co., Pockford,
I11.. military alrceraft components $281,000
certified with 45% allowed.

L'nited Alreraft Corp., Hamilton Standnvd
Div., Windsor Locks, Conn., military aireeaft
components, £187.122 certified with 655 al
lowed.

MeDonnell Alreraft Corp., St. Loui=s, Ma,,
tromb shelter, 88,000 certified with 10075 al-
lowed,

Bendlx Aviation Corp., DMishawaka, Ind.,
ordnance, £i7,.061 certified with 85 % allowed,

Hydra-Electrie, Burbank, Calif., military
airoraft parts, $46,474 certified with 469 al-
ol

Fuirchild Engine and Airpliime Corp.,
Giuided Missiles Div., Wyandanch, N, Y., mil-
itary aircraft, $5,017 certified with 655 al-
lowed.
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STANDARD RECORDING & PLAYBACK HEADS

Precision multi-track heads, shielded for negli-
gible cross talk. Precision gap alignment for
uniform time and phase reproduction among the
various tracks. Encapsulated in thermosetting
resin. Complete range available from 2 tracks on
4" tape, to 42 tracks on 2" tape—for use in data
processing equipment, analog and digital work,
telemetering, and automatic control,

WRITE FOR BULLETIN 55-B
L S SE T TR TR e - v e
RECORDERS— PORTABLE & LABORATORY

Portable recorders, flight-proved to withstand
extreme conditions, furnished as self-contained
units or subdivided for space/weight distribution.
Laboratory recorders are available with complete
reproducing systems as an integral unit. Both
have a full range of speeds for direct recording or
recording by FM, PWM, or digital pulse—with
full wow and flutter compensation.

WRITE FOR BULLETINS 54-D AND 54-E

REPRODUCERS

These unitized assemblies reproduce data from
all Davies recorders with unparalleled accuracy.
They include a tape transport mechanism, a
speed control servo, and playback amplifiers with
power supply, for direct recorded, PWM, or
digital signals; and a high stability discriminator,
in addition, for FM carrier systems. Units are
available individually or as a complete system.
WRITE FOR BULLETIN 54-D

.-'a--a ‘id.,.i =
AUTOMATIC WAVE ANALYIER

This heterodyne type analyzer provides a com-
plete fourier analysis (amplitude vs. frequency)
of up to 14 inputs—all automatically. It is
adaptable to any source supplying a repetitive
signal in the range of 3 to 2000 cps to analyze
signals from vibration, transients, noise, shock,
power lines, etc.

WRITE FOR BULLETIN 54-C

HD” V i 5 LABORATORIES, INC.

4705 Queensbury Road ¢ Riverdale, Maryland
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ELECTRA THREE-VIEW shows long tubular fusclage, large clearance between propeller tips and fuselage, low off-groond height.

Electra Design Finalized, Sent to Shops

By David A. Anderton

Finalized drawings of the Lockheed
Electra have been released to tooling,
production shop and subcontractors,
signalling the start of intense effort to
mect the programmed hrst-flight date
of Nov. 1, 1957.

Approximately one year later (in late
1958), Lockheed expects to start de-
liveries of the new turboprop transport
to American Airlines and Fastern Air
Lincs, who bought a total of 75
I“lectras.

The fnished  conhguration  shows
minor differences in appearance  from

the original design that won the design
competition touched off by C. R.
Smith, American Airlines  president.
Biggest change—a 1,300-sq. ft. wing, up
100 sq. ft. from the carlier lavout—
was forced by a study of Eastern's
routes. Fighteen of the airline's 88
ficlds would have been barred to the
ariginal Electra  because of  runway
length limitations; with the increased
wing arca, the planc can make the entire
EAL syvstem.

Electra Economies

Cruisc and block speeds are down
ahout 2 or 3% as a result of the

IIEIEI I=ili=.,

change, but pavload-range performance,
as well as takeoft, climb out and landing
have been improved markedly.

Lockheed's persuasive sales arguments
concentrate on an economical airplane
with operational flexibility for short or
medinm-range use. The four Allison
501 turboprops will take a 20,600-Ib.
pavload a distance of 25000 statute
miles, The airplane will be fast on
turmaround and casy to mamtain. Its
structure will be designed around fail-
safe principles,

Passengers will ride in quict, pres-
surized cabins. The custom version will
carry 66 (55 seats plus six available n

ALLISON 501 NACELLE: (1) gear box; (2) air intake; (3) oil tank; (4) compressor; (5) hre seal; (6) turbine: (7) tailpipe: (8) oil cooler;

(9) hrewall; (10} front spar.
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ELECTRA SERVICING: (1) clectrical ground power unit; (2) cargo cart; (3) water replenishing; (4) toilet servicing; (5) fuel truck; (6)

tractor; (7) galley servicing,

the lounge will be installed on the high-
density version). Seats will be wider
than those commonly available today.
a Lockheed concession to the sedentary
busmessman who makes up such a large
segment of airline revenue. Even in the
coach setup, savs the companyv, the
center seat in the group of three will
be the same width as those currently
standard in the Convair.

Interior Layout

Cabin section of the cvlindrical fuse-
lage 15 a constant 128-in. inside diameter
from the frst row of scats to the next-
to-the last row. The passenger-loading
door is forward, with carrv-on luggage
storage adjacent and lavatories opposite.
A rear door allows serviemg of the
gallev (it may possibly become a second
passenger entrance if there is enough
customer demand).

Forward of the entrance are 14 scats
m the custom version, 17 i the coach,
The main cabin contains the remainder
of the seats and a gallev: the rear section
15 a4 lounge seating six.

Conversion from custom to coach 1s
simply a matter of replacing chairs; the
scat pitch of 38 inches remains con-
stant for both plans. Custom seats arc
20 in. wide between armrests, have an
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mdividual foldawav table and a foot-
rest, Adsle width is 22 in, Coach scats
are 174 in, between armrests—except
for the center of the three-group, which
is 18 m.—and mstalled, leave an aisle
of 17-in. width.

Windows are rectangular, and mcas-
ure 16 by 18 in. the larger dimension
15 vertical, and the window sills have
been lowered to improve the view down-
ward.

Cabin pressure can be mammtamed at
sea level up to an outside altitude ot
15,000 ft.; maximum pressure altitude
15 8,000 ft. in the cabin at an outside
height of 30,000 ft.

Propeller tips clear the fusclage by
three feet to reduce drumming on the
skin; soundproofing further quicts the
engine and prop noise. The exhaust
should be quict, because by the time
the turbines have extracted power to
turn the props and compressors, there
15 little energy left to make noisc.

Flight Deck

Cockpit lavout follows the standards
cstablished by the Society of Automotive
Enginecrs committee. Normal crew s
three, with the flight engineer seated
between and slightly behind the pilot
and co-pilot. There is a seat for an ob-

server or cheek pilot behind the pilot,

[light kits can be stowed outboard of
the crew scats, and storage for their
coats, hats and luggage is also provided.
There is full cabim headroom over the
aisle on the flight deck.

Autopilot and weatheravoidance ra-
clar are to be standard on the Electra.
Thermal de-icing of all leading edges
and the air scoops are designed to
handle “NACA heavy”, ice. NESA
windshields are standard.

Control grouping on the pedestal is
planned for efficiency to avoid possible

FAIL-SAFE STRUCTURE for wing tension
side,
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Early in June 1955 the twin-jet, four-place execu-

tive airplane l‘mub. built by Morane-Saulnier of

France with the type designation MS 760, started
a demonstration tour of the United States and
Canada under the sponsorship of the Beech Air-
craft Corporation.

In ninety days it carried a total of 1820 people, not
including the pilots. It made 724 demonstration
flights from a total of 38 different awrports.

It never required a revision of schedule or cancella-
tion of a flight, in spite of an 1tinerary that was
planned sixty days in advance.

Its record of maintenance shows that less than (.85
man-hours of maintenance time was required per
hour of flight time for this 410 miles-per-hour
airplane.

It never required a battery cart for starting the
two jet engines, or even an overnight battery
charge.

BONAMEIA

Beech Aireraft Corporation
Wichita, Kansas, U. S. A.

Fi.

Salute to the Paris

The reaction of skilled jet pilots to both its flight
and landing characteristics has been uniformly one
of enthusiasm and pleasure. One top-level jet expert
expressed 1t briefly, "Goshalmighty, what a Doll!”

BEECHCRAFT salutes the Morane-Saulnier designers
and constructors for an outstanding achievement
and a milestone 1n aeronautical progress — the

MS 760 “"PARIS".

This is the route of the
“Paris’” on Beechcraft's
ninety-day nation-wide
demonstration tour.

BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS

New Electra Specs
DIMENSIONS AND AREAS

“ l[jg tri I,
Wing "'r|mn

Fuselage |.l:"|!,!_l'l|l:.-. : o A,
Fuselage Inside Diameter . ... . ...

Height Over Tail. ... ..
STRUCTURAL DATA

Takeolfl Structural Design Gross Weight |
Landing Structural Design Gross Weight
Maximum Gross Weight with 45 Minutes Fuel 80,555 1bhs.
Limit Maneuver Load Factors, ., .

1. 300 =] . ft.
..

cennsnnvisss 104 Tt Zin.
........... 128 inches

AR R 5 et f

. 110,000 1hs,
- 93,370 1bs.

. Positive 2.50:; Negative

1.0

Maximum Limit Gust Load Criteria, .. .... .. 5 Lp.s. up to 321 kis,

Design Limit Diving Speed . . .. .. ..

Design Limit Level Flight Specd . .

WEIGHTS

Weight Empty. ...

Operating Equipment llului] .....
Crew and Crew Baggage, ... .. ..
Passenger & Service F.-I[lilil'l-.. A
Unusable Fuel and il . _ . . ... ...
Usable 04l R T R R

Operating Weight, ... .. . ...

Pavload (Weight I.Hllltjl
Passengers (91) .
Hnﬁgngc...........

| Cargo . |

Fuel Reserve., ... .. .00 000044
i 5 TR p 1T

Design Gross I.IL!-'IIH- W w;.hl ......
Design Landing Weight, .. . .. .. ..

........... 195 1hs.

EAS (600 km hr)

........... 405 ks EAS helow B.0HN)

ft.

324 kits EAS below 12.0HK)
fi. and Mach. .613
above 12,004 t.

SE.000 Lhs.

2817 1bs,
8157 1hs,
1.461 1bs,
321 lhs.

ah. 817 1bs.
_ 20,600 1hs.
.. 15015 lbs.

.61 lhs.

1,945 Ibs,

7.080 1hs.
28.280 1hs.
1100000 Thes.
931.370 1hs.

confusion. For example, Aap and land-
g gear controls, even though shaped
ditferently, also are separated as far as
they can be in the layout of the pedestal,
The foor behind the pedestal is used
to step on, not to house additional con-
trols.

The landing gear is designed to free-
fall and lock over a wide range of flight
attitudes. Retraction, which can not
be done on the ground unless hvdraulic
power is applied, takes ten seconds.
Landing gear is stressed to be used in
flight for speed brakes.

Ilrupf:ﬂf:r:-: are four-bladed, reversible
pitch with automatic feathering for
takcoff. Power failure of the cngime
triggers a pitch increase i the prop
mechanism; even without this, there
15 enough vertical tail—and power to
move it—to handle the unsymmetrical
conditions of full prop drag on ong
engine and power on the others.

All flight controls are powered; com-
plete dual system is used.

Structure

At the root of the Electra detail de-
sign  is  the principle of “fail-safe”
structural LlL‘-.Irfn fostered and encour-
aged m a pura{:ml crusade bv a few
men in industry. Most of the credit for
lcading the crusade goes to Richard V.
Rhode, of NACA's executive staff.

Basically, “fail-safc™ structurc means
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what the term savs; it 1s an arrangement
designed so that if one member fails,
the rest of the component still carries
the load.

Lockheed structural designers came
up with an unusual fusclage “fail-safe”™
scheme, The basie structure is the con-
ventional lavout of skin, stringer and
rings, with the rings attached directly
to the skin. Also attached to the skin

is a sheet metal grid which effectively
mcreases the area and reduces the stress
wherever the skin 1s niveted or fastened.
T'his grnid accomplishes two things: 1t
minimizes the chance of fatigue cracks
by reducing the local stresses, and it
serves as a series of crack stoppers if the
tuselage should be punctured.

Umqur_ problems of the passenger
door m the pressunzed fuselage led to
a unique solution. Lockheed wanted
to get the appeal of an integral door
that opened outward and over the
entrance; but it is difficult to seal such
a layvout in a pressurnized fuselage. Lock-
heed's solution was to provide a pres-
sure-tight door inside the main entrance
door. The pressure door s located be-
tween two  structural bulkheads on
either side of the main passenger en-
trance and takes all the pressurization
loads. The outside door takes only the
local acrodynamic and inertia loads.

Window frames are laid out with
large fllets; these, and the generally low
level of operating stresses, round out lift
of “fail-safe” principles in fusclage.

In the wing, the box beam is of ma-
chined and extruded shapes. Upper and
lower surfaces are integrally stiffened;
front and rear spars arc machined webs
with external rniveted stnngers. |russ
ribs support the structure.

IFach skin surface of the box beam 1s
scparated by a lap jont into panels of
about 20 in,-chord. If a crack originates
in one panel, and propagates completely
across it to the joint—which serves as
a crack-stopper—there  is  strength
enough left in beam to assume load.

Powerplants

The Allison 501 turboprops are the
commercial versions of the 156 now
going into the Lockheed C-130. By
the time the Electra gets into service,

TRICYCLE GEAR is conventional, simple, rupged. Actuation is hydraulic; retraction of main

wheel i1s into inboard nacelles.
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FLIGHT DECK LAYOUT: (1) pilot position;
(2) co-pilot; (3) Aight engineer; (4) observer;
(5) control pedestal; (6) electrical equip-
ment; (7) radio and avionics; (8) flight lut
storage.

Allison expects to show about a halt-
million hours of flight time on the
T56, an invaluable preliminary to com-
mercial operations,

With 3,750 hp. available per engine
at present, Allison and Lockheed are
looking to advanced engine develop-
ments to keep the Electra fresh. Strue-
turally, the plane can take up to 4,500
hp. per nacelle. Aerodyvnamically, the
l.mmt will operate efficiently with en-
aines up to about 3,500 hp.

Each 501 turboprop is lmusud 1 il
nacelle which has been laid out by the
arca rule (AW Sept. 12, p. 12) to mmu-
mize interference drag rise. A power
cgg completes the nacelle forward of
the firewall (it can be pulled off Iy
making the usual disconnects of httings
and removing four mount bolts). Air
mlet is over the spiner to avoid foraign
object damage during ground running,
takeoff or landing.

Hinged panels forward of the hre
wall open upward for engine access
during line maintenance. Panels can be
removed at hinges if necessary.

I"inal sclection of the pmirﬁ.nu has
vet to be made; the choice 15 between
a Curtiss-\Wright turboelectric and an
Aeroproducts unit.

The exhaust of the 501 15 dumped
just downstream of the trailing edge,
a change from the earlier lavouts which
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exhausted a few inches upstream, in
order to avoid blasting the hot air on
the flaps.

I'uel load of 5,250 gallons is carried
i four integral cells, fueled from a
single-point center at the lower aft end
of number three nacelle. Standard over-
wing refucling facilities are provided for
airport use where the single-point svs-
tem is not available.

Maintenance

Most of the airplane services —air
comditionimg, clectrnical, pneamatic and
hvdraulic svstems—are “centralized” in
bavs under the floor. All equipment in
these compartiments is reached through
inward-opening doors. The inside of
the bav is lighted and painted whate for
high rLﬂLLhut'l. Airline experience has

been the guide for design of these
mamtenance centers.

Lockheed savs that servicing of the
Electra will take 12 minutes at enroute
stops; complete tumarounds will take
20 minutes. Spacing of the servicing
points accounts for these short times.

Performance

Finalized performance hgures for the
Electra, based on the new wing of
1,500 sq. ft. area, haven't completely
shaken down. Brochure figures dated
Oct. 1 were superseded 'm the wing
arca change which was nu e just a ﬂ.'u
hours before the start of the recent
International Air Transport Association
meeting in New York (AW Oect. 24,
p. 108).

Lockheed gives the cruising speed of

COCKPIT LAYOUT: (1) control pedestal: (1) control column; (3) autopilot; (4) engine
instruments; (3) fire extinguishing: (6) ground steering; (7) weather radar scopes; (8) condi-

tion levers: (9) fuel control panel.

PEDESTAL DETAIL: (1) power controls; (2) landing gear; (3) flight idle gate release; (4)
Aap controls; (5) radio controls.
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1. GYRO MOTOR DATA
*a. 115 VAC 400 CP5 1 and 3 Phaose

2. GYRO OPERATIONAL DATA

*a. Accuracy—Roll Position indicated to o

THE

3. PICK OFF DATA
*a. Type—Potentiometer
*b. Linearity—0.39%
*c. Resolution—.25"
*d. Resistance— 35000 ohms
e. Excitation—35 Yolts D.C,

b. Angular Mememtum .6 In. Lbs./Sec. at
24,000 R.P.M.

¢. Warm-up Time 1 Minute at 78 F,
d. Temperature—From -&65°F, to +180°F.

f. Dead Space—2" Maximum

Minimum of =3~ over Full Range of 340", i S ARG SHERELANLSN

b. Drift Rate—1.0" per Minute Maximum.

¢. Gyro Freedom—Inner Gimble =70,
Quter Gimble 3407,

*b. Mechanical Caging

*Con be maodified lo conform fe cuslamer’s
regquiremenis.

The Greenleaf Line of Gyros and associated devices is
being steadily expanded. It now includes a wide selection
of Free and Rate Gyros, and the HIG-3 and HIG-4 Gyros.

ENGINEERING - DEVELOPMENT - PFRODUCTION

Wrile, wire or phone for further informaliaon.

eenleaj MANUFACTURING COMPANY

*a. Electrical Uncaging 28 Yolis D.C.

7814 Maplewood Industrial Court . Saint l.m.ui ‘I? Missouri

Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros,
Differential Pressure Mach Meters, Air Speed Indicators,
Computers, Switches and many other precision-built components.

At Greenleaf Plant No. 2 facilities are available for precision costings
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“Bogey

Sure, six thousand miles is beyond the
range of today’s radar equipment, But ra-
dar has been so highly developed since the
end of World War 11 that who's to say how
long it'll be until we're thinking in terms of

thousands of miles . . . or more?

We're proud of the part we play in produc-
ing the world’s most sensitive radar sets,
Granted, it’s a small part—many small parts
—but our team of precision engineers, tool-
makers and machinists makes certain that
If We Ship It ... It's Rizht! We work with
practically every major builder of radar
equipment—supplying the mounts on
which the scanmers turn, twist and probe.
We're confident, too, that in the future,
we'll continue to furnish component parts
that will enable us to spot bogeys way out
there—yes, even 6,000 miles away! For a
book on our company—its facilities, its
people and accomplishments—just write
to: The Steel Products Engineering Coms
pany, Springfield, Ohio, and ask for our

new Plant Brochure,

THE STEEL PRODUCTS

ENGINEERING COMPANY

the Electra as 410 mph. and says the
plane can take a full payload and fuel
for a 1,850-mi. flight against a 50-mph.
headwind off an airport runwav only
4,550 ft. long.

With the old wing, the Electra
could chimb to 25,000 ft. in 244 min.:
the 1,300-sq. ft. surface should reduce
that time by a noticeable margin.

Lockheed is aiming at a production
rate of 11 Electras per month when
the line begins rolling in the Burbank
plant. Right now, the first space lay-
outs of the factory are being made, and
tooling 1s scheduled to start before the
end of the vear. First parts for the new
plane are scheduled for early spring,

Meanwhile, Lockheed has worked
out a unique subcontract scheme with
four aircraft firms to detail and build
Electra components. Instead of being
handed drawings complete to the last
rivet and being forced to produce com-
ponents to an unfamiliar design, Lock-
heed subecontractors will get master lay-
outs, From these, they will detail their
own operational practice into the hnal
fabrication of the units.

Menasco Manufacturing Co.  will
turn out landing gears; Northrop Air-
craft, Inc., will produce the tail; Rohr
Aircraft Corp. will fabricate the com-
plete powerplant package: Temco Air
craft Corp. will produce wing flaps and
atlerons.

Thus far, Lockheed reports the Elec-
tra project is progressing “on schedule.”
The firm looks to continued production
of the new transport through a lifc as
long or longer than that of the Constel
lation series, which i1s now in its second
decade.

AVIOLANDA AT-21 is the Netherlands' frst pilotless aircraft and was designed for

Transparent Coating
To Prevent Fogging

slerracote, a new electrically condue-
tive transparent coating, is designed to
prevent fogging on the inner surface of
aircraft windows made of glass and poly-
ester plastics such as Sierracin 611, At
the same time, it reflects up to 75% of
solar infrared ravs.

Presently being evaluated on several
military aircraft, icluding the Convair
I'-102A and the Douglas RB-66, the
electrically heated Sierracote svstem s
said to be much lighter than the sys-
tems that are currently used in hot air
installations.

Sierracin Corp., which manufactures
the product, says this is the hrst time
heatable coatings for aircraft wmd-
shields and canopies have been adapted
to compound curved arcas or various
plastics.

Visible light transmission of polvester
sheets coated with Siermacote 15 about
60-70%.

This fgure comparcs with 90% for
uncoated polvester.

The material does not work satisfac-
torilv. with acrvlic plastics at present,
savs Sierracin, because of inadequate ad-
hesion.

Power requirements for imstallations
now being evaluated range from 0.5 to
2 watts/sq. in., with resistances ranging
from five to 20 ohms.

Limited production of Sierracote 1s
presently under wav and the coating
material 15 available i sizes up to
3048 m. from Sicrracin Corp., 1121
[sabel St., Burbank, Calif
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multipurpose role as a target, radar trainer and avionic liaison craft. TFuselage front and
rear sections, wings and bal are of plastic construction, with toam plastic hlling the aero-
dyvnamic surfaces. Powerplant is a special French Snecma pulsejet, mounted under the
fusclage and developing a maximum of 190 Ib. throst.  Plane s launched by rockets,
Lut;||:.|_i|t or from a ranwayv with a trolley landing gear. Control daring flight is by radio
command link from a ground cockpit with scope presentation of course, altilnde and
speed. Landing follows fuel cutoff by radio and is accomplished by a pair of parachutes.
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~Now! . ..the NEW
DIAGONAL

SR N ot el o — i T T T ! ' pp—

GRIP-HEAD)

ROBINSON —=—=——
WIRE TWISTER

Faster, more efflicient than
ever! The new, slendernose
DIAGONAL CRIP-HEAD is
designed especially for those
narrow, hard-to-reach places.
Split-second whirling action
safety-wires 3 engines in time
reqquiredd for one by any other
nﬂ'th{}d a e o adVES XX ﬂ'H'I.l'_'h il &
$140 per engine assembled,

3'Tﬂﬂl5'l"*1 — 'I'j] [CTS-
cutters - twisters, Side-cutting,
oil-tempered head. Permanent
bronze bearing. No adjust-
ments, Jaws loeck on wire,
can't slip off. Perfect, uniform
twist every time.

" —for assembly line
12 :.Hh:lh:r.'-::'?rillluigj, :Lj,.';l:.;-,r__ $EI-5"
8 embiten, 13 on. $20.90

l'-1ftbr:d|Ltiril1;1! Money-Back Guar-
antee, Send for complete details.

RALPH C. ROBINSON CO.
Box494W Mo.Sacramento 15, Calif.
THIS AD APPEARS EVERY WEEK
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Opportunity for
the holder of a
production-item

patent!

A large manufacturing
plant equipped with
precision machinery will
finance and manufacture,
on royalty basis, patented
production items.

If you have such a patent,
and are interested, write:

PATENT PRODUCTION DEPT.

3300 W. TEMPLE STREET
LOS ANGELES 26, CALIF.
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NOW SPAR HAS A PARTNER

—

PRECISION APPROACH PLUS SURVEILLANCE
IN THE CRUCIAL AREA

Ingenious, portable SPAR already enjoys world acclaim as the
most Extranrdilmr:,r system yet devised for air trafhie control and Eufﬂt}:

Now SPAR has a partner — SPAR-S,

SPAR-S combines its Surveillance capability with the tested and
proven accuracy and ease of operation of SPAR’s Precision Approuch.

For Creative
Developments SPAR-S is comparable — and often superior — to more complex
and cumbersome types of radar equipment. And it costs about one-
fifth as much! The rugged reliability and pin-point accuracy of
SPAR-S cuts down the hazards of heavy traffic and foul weather in
crucial terminal areas. Light in weight, easy to transport, simple to set
up and operate — SPAR-S reduces the requirements of trained man-
power to a minimum.

in the Field

ﬂf Electronics

No wonder the Air Force, Navy, European governments and
airport managements are so vitally interested in this revolutionary
concept of air safety.

LABORATORY FOR ELECTRONICS, INC.

FS5 PITTS STREET . BOSTOM 14 ¢ MASS,
32

Missile Engineering

Russian Approves U.S. Satellite
But Says He Can Build Better One

A leading Russian scientist has ap-
proved published U. 5. plans for build-
mg an artificial carth  satelhte (AW
Oct. 10, p. 7) but suggests that his
country will be prepared to launch a
gger and better “cosmic ball” soon
afterwards,

Wiriting in a semi-monthly Moscow
Journal, Professor Kirill Stanyukovich of
the USSR Academv of Sciences Com-
unssion on Inter-Planetary Communi-
cation, reports that Russian engineers
“behieve it 1s possible to bwld larger
satellites than those now being  dis-
cussed in the Western press,” He adds:

“There 15 everv reason to hope that

the Soviet earth satellite project will be
realized in the not so distant future.”

Stanyukovich Approves

His article m the political journal,
the “News,” said that the present level
ot automatic and remote control engi-
necring makes “entirely practical” the
American idea of a composite, hwo-stage
rocket which can climb to a height of
250 miles, come to a stop at its maxi-
mum altitude and, at this precise mo-
ment, explode from its side an 18-inch-
diameter satellite having an initial ve-
locity of about Ave miles per second.

This sphere would be equipped with
apparatus for measuring cosmic radi-
ation, solar radiation and intensity
of the ferro-magnetic field, recording
vimous phenomena in the underlving
strata of the earth’s atmosphere and
transmitting the data to the earth.

The Soviet doctor of  technical
sciences observed that such a satellite
can be given an initial speed of five
miles per second in two wavs:

“A threcstage rocket, the satellite
being the third stage, could be con-

Navy and Small Business

MNavy contracts awarded to small busi-
ness  firms  totalled S750,100,000 for
Fiscal 1955.

This represented 7389 of procure-
| ments determined to have been within
the small business production potential.
For the year, Navy purchasing totalled
$58.821.747.000.,

Navy reports that in the last six vears
small buosiness frms secured 56,740 .-
000,000 of the $32,958,000,000 spent.
Percentagewise, small busimess had a
share of 20,455 of the contracts awarded
during the period,
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structed. But this 15 extremely com-
plicated.

“I'he simpler way 1s to shoot out the
cosmic ball with an explosion which will
al the same time break ap the remamder
ol the rocket and make its dissipation
more probable.

“Calculations show that in order to
obtain such a speed with the use of the
powerful explosives T.N.T. or hexogen,
the weight of explosive has to be ten
times that of the bodv to be ejected.
\What is known as a directed explosion,
in which the energy 1s used n a par-
ticular direction, may be emploved,

“It is, of course, difhcult to say now
which method scientists in  different
countries will choose. Both methods,
it seems to me, are vahd.”

Stanvukovich said that if the satellite
aescribes a meridional eourse from pole
to pole (it can be made to follow any
course desired), it will travel the total
length of the mernidian, or about 25.-
000 miles, in 90 minutes. It will thus
revolve about the carth 16 times every
24 hours.

Spiral Towards Earth

“At 250 miles altitude the density of
the air s insignificant. Still, air resist-
ance will gmadually slow down the
satellite and make 1t lose altitude. In
the course of scores and hundreds of
orbits it will gradually spiral down to-
wards the ecarth.

“What would happen next to a
catellite of this kind? Would 1t reach
the earth? Would it represent a danger
to life or buildings on our planct?

“Numerous  observations of  mete
orites, which enter the earth’s atmos-
phere traveling at a speed of from six
to 45 miles per second, show that the
fastest become incandescent at a height
ot not more than 50 nules. Slow mete-
arites become meandescent at a height
of less than 60 miles.

“At high altitudes the bombardment
of meteorites by air particles is insignifi-
cant because of the low density of the
air. FPor this reason there 1s no inten-
sive radiation that maght produce a
noticeable meandescence,

“That is why the altitude chosen for
the satellite 1s more than 125 mules,
where the rarched atmosphere will not
heat it up. But since, in the course of
it: spiral movement towards the carth,

the densitv of the air will merease, the

satellite will, at a height of about 60
miles, dissipate like a meteor.

“It will probablv be possible to ob-
serve this with the naked cve.”

)

ANTI-DETONANT FLUID AND
WATER SERVICING TRAILER

PRECISION SHEET METAL & MACHIMNE PARTS
COMPLETE ENGIMEERING SERVICE

A.F. CERTIFIED S5POT WELDING & OTHER
WELDING PHASES

ELECTRONIC PARTS AND EQUIPMENT

AIRCRAFT FABRIC COVERING

GALLEYS AND COMMISSARY EQUIPMENT
GROUND SERVICING EQUIPMENT
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EVARD, DEER PARK, NEW YORK

fAdvertivement)

Aero Supply Mig. Ceo. Inc. of Corry. Pa..
announces a series ol general engineear-

ing data bulletins ¢l ¢ non-advertising
nalure prepared by Aero Supply's Re-
search and Development Cenler recent.
ly esiablished in Cleveland. Ohie. The
bulletins consis! mainly of technical
data with charis, graphs and other val-
uable information related to the, design
of aircraft, rocket and missile fuel sys-
lems.

The first four bulletins show wiscosily
vs. lemperature data for approximately
120 different {luids and has been pre-

pared for availability on or about Sep-
tember 6, 1955. Subsequent bulletins

will appear at approximalely one
month inlervals.

For over 39 years Aero Supply Mig. Co.
Inc. has been a leading designer and
manufaciurer of fuel sysiem compon-
ents, cockpit controls and related ar-
ticles for all flight applications. Quali-
fied represeniatives and engineers are
readily available upon request to ofler
assistance on specific engineering and
application problems.

Address Request fo

Aero Supply Mfg. Co. Inc,,

Research and Development Center,

P. O. Box 402, Corry, Pa.
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Now!
Power without problems

This revolutionary a-¢ generator 15 cooled and lubricated by
engine oil . . . has no brushes, slip rings, commutator or grease-
lubricated bearings . . . gives superior performance.

Westinghouse research in the field of semiconductors produced
the high-temperature silicon diodes that are the key to the operation
of this new generator. A-c power generated in the exciter armature
15 fed to the silicon rectifiers mounted on the generator shaft., The
resulting d-c output supphes the main rotating d-c¢ field.

Without brushes, aviation gas turbine engine oil can cool and
lubricate the generator. Oil is pumped through the generator shaft,
through tubes in the frame casting, and 1s used in the hvdraulic
constant-speed drive. All heat picked up by the oil is disstpated in the
engine oil cooler. The generator operates safely with engine oil at
temperatures up to 300 degrees Fahrenheit. All the usual generator
trouble spots are eliminated—no brushes or commutating parts Lo

wear, bearing lubricant 1s continuously replaced.

This 15 the first generator that 15 completely integrated with its
drive, with the engine oil cooling system and with the balance of the
electrical system, It 1s completely enclosed: there are no air tubes or
ducts to occupy space and clutter up the airframe; all external oil
seals are static and there 1s no overboard drainage of oil. No addi-
tional plumbing 1s required because the extension ol the engine oil
lubricating system 15 all internal. Now—aircralt altitude and speed

will no longer be limited by the electrical system—a big step toward

helping you bring tomorrow’s aircralt . . . one step closer.  Jwi024-8

THE WESTINGHOUSE AVIATION FAMILY

Jet Propulsion * Airborne Systems Components = Wind Tunnels
Airborne Electronics * Airport Lighting » Ground Electronics

Aircraft Electrical Systems and Motors

you caN B SURE...F 115

Westi ghouse

A

-‘%t M
N




Avionie Tactic

AVIONICS

Cone of fire
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fail turret
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curve type attack

(using guns)
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Sharpens USAF Eye for Air-to-Air Kills

By Philip J. Klass

Culver City, Calif.—A USAF inter-
ceptor's kil mmhlhh against an en-
emy humhr:rlinli been greatly increased
(possibly by a factor of up to 10) by
a recent innovation in aecrial tactics
known as “lead collision course inter-
ception,”  The tactic enables an inter-
ceptor to attack a bomber from its
most  vulnerable  broadside  position,
while remaining outside the bomber’s
ceadly cone of tail turret fire.

The new tcﬂmlqut sometimes Te-
ferred to as “thunderbolt geometry,”
now in operational use in all Air Dr.:-
fense Command interceptors. It has
been made possible by the mass lethal
power of aerial rockets in combination
with radar-directed fire control systems
developed and built at the Hughes Air-
craft plant here.

Lead collision course tactics replace
the long-used lead-pursuit attack em-
ploved by gun-cquipped ﬁ%htem An
edaptation of the new technique will
be used when air-to-air missiles, such
as the Hughes Falcon (GAR-1), come

into operational use in the near future
(AW Oct. 17, p. 13).

Rifle vs. Shotgun

The old curve-of-pursuit tactic is re-
quired for a machine-gun equipped
ﬁghtcr which must generally lay in a

“lot of lead” to bring down a bomber.
This is even more true today than in
World War II because of the rugged
construction of jet hombers.

NEW “lead collision™ attack (right) makes
interceptor less vulnerable to enemy guns.
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To do this, the gun-cquipped mter-
cptor must maintain itself in Aring po-
sition for an extended period of time
to allow the accumulated build-up of
damage to reach lethal proportions.

This means that the interceptor must
either make a head-on attack (which
is extremely difficult to execute and
gives only a bref hnng interval) or
flv a lead-pursuit curve, always pointing
ahead of the bomber. This mancuver
brings the interceptor curling in on
the bomber’s tail where it 1s subject to
tail turret fire over an extended period
(sce sketch).

Fven when the interceptor shoots
explosive cannon shells, it is essentially
firing a high-speed rifle.

However, the postwar development
of explosive aerial rockets, which can
be fired in a single salvo, has given the
ITII'L[LL[}H‘.II a ﬁ'.hntgml blast with each
“pellet” p;u:]-.mg a lethal pml-r:h (The
["-86D carries 24 rockets, the IF-94C 48
and the F-89D 104).

Broadside Attacks Possible

The rocket-equipped interceptor
nceds to be brought into correct hiring
position only for a briet imstant, which
increases the feasibility of making broad-
side attacks on 2 bomber. This not only
cives the interceptor a much larger area
at which to shoot but also L'EL]'.I'H- it
vut of the bomber’s defended tail conc.

This in itself rises new problems,
however, because it requires consider-
sble piloting skill {and luck) to estimate
aned execute the proper mancuvers to
Lring an mterceptor into a broadside
firing position against a speedy bomber.

Dunng World War I1, the Germans
citectively deployved rockets against our
B-17 formations in broadside attacks by
living large numbers of Me-262s side-
bv-side m order to hre a sort of super-
harrage. This technigue todav is con-
sidered wasteful and pmh.qhh would
be much less effective against the widely
dispersed bomber formations now cm-
loved.

Avionics Needed

When the theoreticians Arst came
up with the idea of a lead-collision at-
tack around 1949, thev were not at all
sure that it conld be made to work.
(The tactic 15 called “lead callision™
rather than “collision” course becanse
the rockets travel faster than the mter-
ceptor, making the point of rocket-
bomber collision several hundred vards
ahead of the interceptor.)

Une cntical problem, for example,
was timing,  If the interceptor hred
its barrage of rockets a split second too
soom, or too late, they would miss the
bomber completely, and the interceptor
would have expended all its fire power.

This eritical timing, as well as the
problem of {I::t::nuining the proper

AVIATION WEEK, October 31, 1955

HI..IGHES FIRE CONTROL SYSTEM, enabling the Frﬂﬁﬂ to antomatically ]urﬂh‘: and track
down an enemy target by day or night, illustrates growing amount of avionics egquipment
aboard a modern interceptor.  More advanced system is under development for F-102A,
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WHY USE 1945 SYNCHROS IN 1956 DESIGNS ?

Clifton’s new Size 8's can take the place of
larger units at very significant saving In
bulk and weight.

= These new Size 8's are now in use in some of the
latest and lightest avionic equipment. In equipment
which must be flown, why load on extra weight?

Samples are available from stock, quantities
from the production line.

LOOK TO CPPC FOR SYNCHRO PROGRESS

eppce
DUCTS COMPANY INC.

PENNSYLVANIA

*Torque 26(0) mg.-mm, degree from CGC-§-A-T

REFERENCE
CIRCLE

# ARTIFICIAL
HORIZON

Scope disploy during search operation.

course¢ to fly the interceptor mto the
proper position, was not something that
could be left to the frailities of human
judgment. It had to be done auto-
muttically.

Fortunatelv, Hughes Aircraft already
had developed a fre control svstem for
gun-firing interceptors which had the
necessary basic ingredients for a lead-
collision attack. It had a radar which
could pick up a target 10-15 miles
awav and lock onto it. As the radar
iracked the target, it supplied data on
the bomber's range, position and rate
of movement (by means of rate gvros
on the antenna) to a computer which
calculated a corve-of-pursuit course for
the pilot., Target position and inter-
ceptor steering  information from  the
computer was  displaved on a radar
scope.

During 1950-51, an experimental
Hughes syvstem modified to compute
a lead-collision intercept course was suc-
cessfully flight tested, and the principle
was proven. Bv earlv 1954, the Air De-
fense Command had aircraft equipped
with rocket fire control systems and
began to switch from conventional gun-
nery to rocketry.

One-man system,
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STEERMNG DOT

Typical Mission

Here 1s how the Hughes system oper-
ates i an F-856D (similar systems arc
used m the F-94C and F-59D, but
they carry a radar operator aboard):

As soon as the pilot becomes air-
bame, the ground-controlled mtercept
(CCI) operator gives him voice-tadio
instructions on the heading and altitude
which will bring lnm mto the vicinity
of the target.

Meanwhile, the Hughes radar is scan-
ning the skies, looking for the target.
Inside the cockpit, the pilot serutinizes
his radar scope.  An illuminated line
i5 sweeping back and forth across the
scope i synchronism with the anten-
nit's scanning,

When a target blhip appears on the
scope, its horizontal position  relative
te the center of the scope indicates its
azimuth position relative to the inter-
ceptor’s present heading.  The target
Blip's vertical height on the scope shows
its range (sce photos above).

A vertical and horizontal scale along
the edge of the scope show range and
position in miles and degrees, respec-
tively.,  An artificial horizon presenta-

Scope display for the attack.

tion also is shown on the scope to let
the pilot know his plane’s pitch and
bank athitude.

Once the radar has picked up the
target, the pilot takes hold of a small
pistol-grip controller and positions the
antenna until the vertical illuminated
line on the scope is superimposed on
the target blip. When he releases the
controller, the radar antenna locks onto
the target and proceeds to track it

At the same time, the radar scope
display changes to show steering signals
for the pilot.  All he needs to do to
flv the proper lead collision course on
the target is to maintain a small whitc
steering dot centered in a reference
circle (see sketch above right),

The position of the dot on the scope
ic comtrolled by the svstem computer.
If the dot is to the right and above the
reference circle, the pilot banks night
and pulls back on the stick until the
steering dot enters the reference circle.
He then mancuvers to keep the dot
within the circle.

Twenty Seconds to Go

When the interceptor 15 approxi-
mately 20 seconds away from the point

(1) SEARCH DATA AND TARGET DATA

RADAR
OPERATOR | PILOT

%

RADAR
OPERATOR'S

SCOPE PILOT'S SCOPE

(0 [FIRING SIGNAL

ROCKET

L]
e e = = Eeptieen’

Two-man system.
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~&enoz” 3-GYRO STABLE PLATFORM®

*Developed in conjunclion with Flight Control Loborotory, Wright Air Development Cenfer

NO GIMBAL LOCK. Functions through loops, rolls, turns
in 360° rotation about any aircraft axis without encounter-
ing gimbal lock . . . at rates that meet performance require-
ments of highly maneuverable aireraft,

UNPARALLELED ACCURACY /WEIGHT RELATION. Weighs
28 lbs. . . . occupies only 15 cubie foot of space. Azimuth
drift rate** is 1° per hour max.; vertical drift rate** is 2° per

hour max.; threshold of vertical sensors** 1s =3 of arc.
**Falues based on more than 2000 hours of performance testing.

VERSATILE IN APPLICATION. As master reference, the
Bendix 3-Gyro Stable Platform can replace all vertical and
directional glyn:lﬁ used for such functions as indication, auto
pilot control, fire control, radar stabilization, navigation,
ete. It can be used as either free or slaved platform, but
normally is slaved to vertical.

* Total power requirement only 85 watts » Operable to
performance spees within 2 minutes after power is applied

* Designed for simple, speedy maintenance » Equally
applicable to lighters, transports and missiles,

For complete information on the Bendix Stable Platform,
write ECLIPSE-PIONEER DIVISION, BENDIX AVIATION
CORPORATION, TETERBORO, NEW JERSEY.

West Coast Office: 117 E. Providencia Ave., Burbank, Calif.

Export Sales and Service: Bendix Internaticnal Division, 205 East 42nd 51,
Mew York 17, H. Y.

Attention Engineers: Opportunities are now available for men with EE, ME
and AE degrees in the design and development of automatic flight systems.
Send resumé today to Mr. C. S. Cleveland, Coordinator of Technical Placement,
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SCHEMATIC DRAWING shows installation
of Hughes fire control svstem in an F-86D.

of firing, the diameter of the reference
circle begins to diminish in size. The
pilot continues to flv to keep the steer-
mg dot centered.  Approximately 15
scconds later, if the pilot has done an
acceptable tracking job and the com-
puter determines that the attack s
likelv to be successful, it flashes a suit-
able indication on the radar scope.

The pilot then squeezes the trigger
on his control stick, which “arms™ the
svstem, but does not hre the rockets.
The Hughes system imitiates the signal
which lowers the rocket pod. 'Then,
when the interceptor 1s in the correct
firing position, the Hughes svstem fires
the rockets in a ripple patter.

As soon as the rockets have been
fired, the reference signal and steerning
dot disappear, and a large X" appears
on the radar scope (see sketch, p. 36).

The Hughes radar then can be used
for ground-mapping and navigation pur-
poses durning the interceptor’s retumn
to base. The pilot may never have
scen the target.

I'-56Ds are now being equipped with
a device which makes the Hughes syvs-
tem more fully automatic. It is called
“control syvstern tie in,” or CSTI for
short. 1

With CS5T11, the computer output—
in addition to being displaved on the
radar scope—is fed to the planc’s con-
trol surface actuators. This causes the
interceptor to be automatically  ma-
neuvered onto the required lead col-
liston course, keeping the steering dot
automatically centered in the reference
circle on the scope. In CSTl-equipped
mterceptors, the pilot merely monitors
the scope presentation after lock-on.

Falcon-Firing Interceptor

The CSTl-equipped F-86D is a fore-
runner of the early versions of the
Convair F-102A which will be equipped
with a new Hughes svstem, now in pro-
duction, designed to shoot Falcon air-
to-air massiles, as well as rockets.

In one sense, the use of guided mis-
siles ecases the accuracy requirements
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Simpler in design...

surer in action

Weight only 0.062 |bs. . . . only one moving
part . . . no mechanical linkages . . . her-
metically sealed elements for long life . . .

that's the quick story of this new Revere
F-8300 fuel tank float switch.

Heart of the switch is the Revere sealed-
in-glass, magnetically actuated Glaswitch ™,
potted in an aluminum tube. Around this
stem is the float, molded of a new light-
weight, non-absorbing, closed-cell material.
Buried in the float are permanent magnets
which actuate the switch.

The unit is vibration-proof, slosh-proof,
and will operate accurately at any angle
from vertical to 45 deg., at temperatures
from —65 to 160 deg. F. Single pole, single
throw, its rating is 0.5 amp. at 28 volts d.c.,

100,000 cycles minimum life. Conforms to
MIL specifications.

MANY USES FOR
REVERE
FLOAT SWITCHES

In aircraft fuel tanks:
Automatic cut-aoff control

in refueling operations
Remote indication of tank
“full” or “"empty” con-
dition
Remote indication when
fuel reaches any given
level

Automatic C.G. control, to
octuate transfer pumps
ar valves

In aircraft water tanks, for
autoamatic fill contral

In industry, for many liquid
level contral applications

This is just one of many float switches, flow
switches, fuel indicating switches, fuel flow
transmitters and similar fuel system control
devices designed and manufactured by
Revere Corporation of America for leading
aircraft manufacturers. Engineering assist-

Ask for Engineering Bul-
letins 1050 end 1051, on
new Revere single ond

dual float switches.

CORPORATION OF AMERICA .

WALLINGFORD, CONNECTICUT, A Subsidiary of Neptune Meter Company

ance gladly offered.
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BABY TENDER
for 4 tons of
THUNDERBOLTS

The "baby™ in this case 15 a jet engine for an Air Force lighter
—8.000 pounds of super-precise, highly adjusted mechamsimn that
must be lifted from the ground and carefully “threaded™ into the
needle’s eve of the hghter fuselage.

Or the baby may be an x-thousand-pound super bomb that 1s lifted,

I.r:,tll.':i.}]'l.J!'Il':LI., then !1-[:ri.'-.[ud immto the bav ol an inl::rlr_r,.h:hal bomber.

For jobs like these, Cleveland Pneumatic 1s designing, engineer-
ing, and building a vanety of special ground-handhing equipment.
The experience we have in hydraulies, pneumatics, and actuating
mechanisms 1s being used successlully on all this grant equipment.

I you have l*n'a::-hiumr'. that mvolve |1|.:H.i|1g. hoisting and jltg;_-;]ing
unusual sizes and shapes, and if ordinary methods haven't solved
them, let our Special Devices Division work on them.

Because each of these problems requires its own custom-design
solution, no literature 15 available. But we'll welcome your inquuries.

Cleveland Pneumatic

FW&W CLEVILAND 35, OHID
|

Depariment C-1035
A781 East 77th Street . Cleveland 5, Ohio

BALL-SCREW MECHANISMS +» AIR-OIL ITMPACT ABSORBERS
AIRCRAFT GROUND HANDLING EQUIPMENT

WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS
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Opportunity
for

Oualified
i
Ellgi neers

Would you like to work where

the future 15 as long and bright
as the future of the aircraft
i|11:|u.4.-.tr}-? Where vacation and

retirement benefits are among

the most liberal m the industry?
Where the employees share in
the profits of the Company?

If you are qualified for one of
the jobs listed below. you owe
it to yoursell to talk with the
people at Cleveland Pneumatic

..a 60-year-old company
managed by men with vision

and enthusiasm.

JOBS

are now open
for

e Stress Analysts

e Design Engineers
and
e Design Draftsmen

Send vesume stating education,
experience, and salary
requirements fo:

Industrial Relations Department

Cleveland Pneumatic Tool Co.
3781 E. 77th §t. « Cleveland 5, Ohio

now mmposcd on positioning a rocket-
hring mterceptor relative to the bomber
under attack.

The missile has its own tadar<directed
guidance system which cnables 1t to
home on the bomber even against a
maneuvering target.

However, the use of Falcons imposes
some additional complexity in the new
Hughes system.

Prior to launching the Falcon, the
system must initiate and control a whole
sequence of events within the missile,

For example, the Falcon's gyros must
be brought up to speed, its radar must
be locked on the correct target, and,
finally, its rocket motor must be started
at the instant of launching.

In return for this added system com-
plexity, the Falcon-firing interceptor
gams a big tactical advantage. TFor ex-
ample, the missile can be launched
while the interceptor is well bevond
reach of the bomber's defense. In ad-
aition, the Falcon can be launched
while the interceptor is still far below
the bomber's altitude.

Fully Automatic Interceptor

Later versions of the Convair F-10)
will be truly automatic interceptors,
They will be equipped with a very ad-
vimced fre control system, now be
heved to be nearing pilot production
2t Hughes Aircraft. The combination
of the automatic interceptor and its
guided missiles might be viewed as i
two-stage, pilot-carrving missile, with
the aircraft itself forming the first stage.

The advanced svstem was first re.
vealed by Aviarion WEeek more than
two vears ago (May 25, 1953, p. 15).

When this advanced interceptor is
scrambled, it will go under automatic
comtrol of ground stations as soon as
it becomes airborne. Information on
2ttacking  bombers (picked up by
ground radars) will be fed to digital
computers, which will automaticall
calculate the optimum intercept flight
paths for individual planes or groups
of interceptors. |

[nstead of relaving this information
t0 mterceptor pilots over voice radio
channels, it will be transmitted to in-
dividual aircraft by means of a pulse-
coded “'data link.” In the interceptor,
the data link signals will be fed to the

airplane’s various control surface actu-

ators.

This will enable ground stations to
automatically vector the interceptor
mto the vicinity of the enemv, where
its airborne fire control svstem can
take over. At that point, each inter
ceptor cuts free from ground control
and becomes a free agent.

When the interceptor has completed
its attack, it may return to data link
control.  Ground stations then can
navigate the interceptor back to its base

IE-CHLE T s FREE LGS

Ex-Cell-O Precision

at Production Prices

J

HYDRAULIC & PNEUMATI(

ACTUATOR ASSEMBLIES

FUEL CONTROL AND
METERING ASSEMBLIES

E'.‘-.l-.. |

JET ENGINE BLADES

FUEL NOZZLES FOR
JET ENGINES

L a
‘®LY//i
T " / y r
SR e . ;

MISCELLANEOUS AIRCRAFT AND
COMMERCIAL PRECISION PARTS

Ex-Cell-O's facilities include laboratory control of materials, design and
process engineering, machining of all materials, complete quality control
to meet the most rigid specifications, and delivery to meet customers’

requirements.

For information or a quotation, write or phone the Precision Products
Division of Ex-Cell-O.

Ex = CEll_- 0 CORPORATION « DETROIT 32, MICHIGAN

MANUFACTURERS OF PRECISIOM MACHIME TOOLS » GRINDING SPIMDLES ® CUTTING TOOLS & RAILROAD PINS AND
BUSHINGS ® DRILLJIG BUSHINGS ® AIRCRAFT AND MISCELLAMEOUS PRODUCTION PARTS & DAIRY EQUIPMENT

JET COMPRESSOR ROTORS

54-21]
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AC and DC RUGGEDIZED
INSTRUMENTS — Vibra-
tian - proof, shock - proof,
moisture-proof instruments
that provide easy read-
ability, extreme accuracy
and simplified maintenance
in all sizes from 1% te
45 inches, Available in all
practical ranges of AC and
DC, goskel sealed, with
zero adjusters. Comparable
sizes and ronges availoble

in baokelite cases conform-
ing te MIL-M-6A,

PRECISION BALANCES —
Here is speed, octuracy and
simplicity of operation for
all weight determinalions
from 3 milligromg te 130
grams . . . sensitivities from
2 micrograms toe 20 milli-
grams. Availeble in single
hoeok and double hook
models with a wide selec-
tion of pans, occessories
and special dials.

INDICATING RELAYS —
These relays, with the aid
of auxiliary equipment, aore
being used in an ever in-
creasing number of control
and protective installalions.
Available in a wide selec-
tien of current ond voltage
ranges for many applica-
tions.

DME INDICATORS — We
are proud te have been se-
lected to produce the panel
indicator for the Distance
Meaosuring Equipment de-
veloped by Mational Aero-
nautical Cerperation and
Hazeltine Elecironics Corpo-
ration. Nearly half a cen-
tury of experience in engi-
neering, designing and
manufacturing precision in-
struments enabled wvs to
produce this complex mech-
anism dependably and in
quantity.
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ROTARY SWITCHES — Types
R-2 (standard) and R-4 [(mini-
ature) feoture wunit construc-
tion, silver conlacts, &00 volt
insulatien, enclesed mechanism
and choice of handles. Where
panel spoce is at a premium,
specify R-4. Both types avail-
able in a wide combination of
cantact arrongements for stand-
ard and special opplications.

ELAPSED TIME METERS—These

direct-reading meters are the
positive way to know tolal op-
eraling time of equipment with
critical maintenance or opera-
tienal characteristics, Coms=
pletely autematic eand depend-
able, they are available to
meet MIL dimensiens in 24"
and 3" flonge diameters and
in either hermetically sealed or
bakelite cases.

SWITCHBOARD INSTRUMENTS—
Nearly fifty years of successfully
designing, developing and pro-
ducing precision inslruments is re-
flected in every Roller-Smith prod-
ct. This all new 250, long scale
meter provides casy, accurate read-
ing on a scale 2% hmes longer
than conventional instruments,

PORTABLE INSTRUMENTS—Roller-
Smith builds e high degree of ac-
curacy into a complete line of
portable AC and DC Ammeters,
Voltmeters, Ohmmeters, ete., in 8”7,
& and 57 sizes. Ildeal for an-the-
job testing, loboratory wuse and
secondary calibration.

AIRCRAFT DUAL VOLT-AMMETER
—0One of several aircraft instru-
ments produced by Roller-5mith to
meet special needs. The dual meter
illustrated  fealures suppressed
range of 15-33 velts and is avail-
able in 3 ranges of current; 150,
300 and 450 omperes. Aircraft
meters comply fully with applica-
ble Air Force ond Mavy specifica-
tions.

Write for complete catalog of instruments. If you have a spes
cific problem In instrument rasearch or development, take ad-
vantage of Reller-Smith's years of experience and know-how
. + «» tonsult our engineering staff for the answer.

;= LR e i 13

tor an antomahce mstrument ;I}}lhmﬂr:h.
flarc-out and mavbe cven a fully aw-
tomatic touch-down.

Critics, Not Actors

The USAF, in describing the role
plaved bv its pilots in the present-dav
seinl-automatic . mterceptor aireraft
b "'|| h

“When the trigger is pulled, the
men in the plane sit back as ‘cntics’
rather than ‘actors’ i the drama. while
the electronie (fire control) svstem actu-
allv decides the release time for the
rockets.”

In the Air Force interceptor of the
very near future, the pilot will become
solelv a monitor of his avionics equip-
ment for almost the full {]Hrttuln of
the mission,

However, the supersonic creations of
man’s mund and his hands are fast ex-
ceeding  human capability to engage
these weapons in aerial combat, W hen
this time comes, the pilots will remain
on the ground, and avionics will take
oveT LI-'FF'.IE]:I]LE'L]'I.

f]:‘l: FILTER CENTER Tl

 New Name for Hughes?—QOualificd
obscrvers  prediet that it s onlvy a2
matter of time betore Hughes Aircraft
Co. changes its name to reflect the fact
that it is now primarly an clectronics
manufacturer.

* Antenna Selection Nade Easy—A now
rotary  shide-rule which simplihes an-
tenna design and application calcula-
tons 15 now available free of charge
from Gabriel Electronics. Scales pro-
vide direct conversion between  fre-
quency and wavelength in both centi-
meters and iches; relation of power
gain and db. gain; relationship of wave-
Im_f’t]t gaim and beam width to an-
tenna ri:ﬂ::ttnr diameter. Write A,
Murphy, Gabriel FElectronics Div,,
hfﬂ."l’”hll]‘: Heights, Mass.

* Aero Communications Svmposium—
The first Aeronautical Communications
Svmposium, covenng both cwil and
military ground-to-ground and ground-
to-mir  communications, will be held
Nov. 21-22 at Utica, N. Y. The sym-
posium 15 sponsored by the IRE’s
professional group on communications
systems,

> Airborne Digital Computers in Pro-
duction—Hughes Aircraft Co., which
proncered the development of airborne
digital computers, is now producing a
model scheduled for use n its ad-
vanced mterceptor fire control svstem
for the F-102A.
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. Engine heat-up time—external ground
equipment—& hours

Balance out the continuing use-cost of ground heating
facilities with its attendant consumption of time and
manpower against the one-time cost of the UAP COLD
WEATHER OIL SYSTEM installation.

The UAP COLD WEATHER OIL SYSTEM is de-
signed to furnish fluid engine oil after cold-soak at
=65°F. without the application of external heat. This
initial oil supply is then utilized after engine heat-up
to thaw out the make-up oil in the tank outside of the
hopper. Oxidation of the oil (sludging) is minimized

o Ej.lrl-I
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AEnﬂinn heat-up time—UAP cold weather
oil system—30 minutes

by the system’s deaerating featuree.

The system is for retrofit on most of the dry sump
engines in use at the present time and is in every day serv-
ice on more than 300 single and multi-engined planes,

Used in conjunction with UAP COLD WEATHER
OIL SYSTEMS at temperatures lower than -30°F, is
the UAP HOT FUEL PRIME SYSTEM which insures
safe, reliable engine starts in 3 minutes or less, Both
systems remain installed but inoperative during warm
weather flying.

For prompt quotes on UAP COLD WEATHER OIL SYSTEMS cost and
delivery factors on existing designs, please send detailed dimensional draw-

ings of your oil tank to UAP Engineering, Dayton, Ohio. For descriptive
literature covering both systems please contact any of the UAP Contractual

Engineering offices listed.

Dayton, Ohio— MIchigan 3841
‘New York — Murry Hill 7-1283

Exchangers e aives

:
‘UNITED AIRCRAFT PRODUCTS, INC.
1116 BOLANDER AVENUE,

North Hollywood, Calif.— STanley 7-7423
Montreal, (Z.’:

nada—ELwood 413

Cald ather ol l

Byaterm HWoppers Tanks l‘.:nntr'lr'll'llm

DAYTON, OHIO

EQUIPMENT

One-Run, Throw-Away Spark Plug
Ordered by AF, Eyed by Airlines

By George L. Christian

Toledo—One-Run, throw-away spark
plugs are here to stay, industry and
government representatives were told at
this vear’s Champion Aircraft Spark
Plug and Ignition Conference.

U. S. Air Force representatives re-
ported that the one-run, throw-away
plugs, which Champion has delivered
to Westover AFB for use on a flect of
20 Boeing KC-97 tankers, appear to
work as well as the standard R1135 units
formerly installed.  Individual sets have
run up to 35 hr. on the Pratt &
Whitney R4360 engines without un-
scheduled removals.

These plugs now cost 15% less than
standard uvnits.  If thev can be put
mto  volume production, Champion
claims the cost can be cut much lower,

The airlines are interested in the less
cxpensive  (some  called it “de-glam-
onzed”) plug, mainly because of in-
dications that it is built well enough
to be reconditioned and used for more
than one run. United Air Lines, Trans
World and American cach spend more
than $200,000 a vear on new spark
plugs. Wright Acronautical and Pratt
& Whitney Aircraft, also, are evaluat-
g these plugs.

Air Force Impetus

Development  of the spark  plug
followed an Air Foree request for a
unit mexpensive enough to be dis-
carded after one run,  This would elim-
mate the cost and problems involved in
reconditioning and inspecting thousands
of plugs a vear,

Here 15 how Champion “de-glam-

orized” the plug to make it less ex-
pensive:
® Barrel is made of f-in. hexagonal
stock instead of 1-in. round, reducing
machining time and cost.
® Insulator inside surface glazing has
been eliminated, reducing manufactur-
g rejects.  Imperfect glazing has been
a major cause of rejections.
® Exterior plug is painted. rather than
plated.  This eliminates the hand labor
formerly involved in masking plug parts
that were not be be plated.
* Solid cufper gasket was replaced with
a three-fold copper unit, producing a
35% cut in cost and a 50% saving in
material.  However, Air Force expert-
enced some difficulty with the new
gasket and Champion has temporarily
gone back to the solid unit.
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AC Spark Plug Division of General
Motors also is developing a throw-away
piug, but has not dehvered any to the
mihtary vet.

Jet lgnition

B. I'. Paris of Wright-Patterson AFB,
m a paper on gas turbime igmtion, de-
scribed an igniter with a “‘constrained-
type” gap, newly developed by Bendix-
Seintilla, which promises to give more
positive starts on jet engines, The spark
hres along the plug's longitudinal axis
toward the tip, thus tending to project
itself into the combustion chamber and
assure more  positive  finng.  Present
plugs fire radiallv between clectrodes.
The constrained or axial tvpe plug has
not vet been tried in actual service.

Paris said ignition svstems of the fu-
ture must operate at temperatures rang-
mg between +00-6001, Current operat-
ing temperatures are 230-300F.

Present ignition systems on most Air
FForce jets are capacitince  discharge
types which produce high voltage dis-
charge at the igniter. Disadvantages are
flashover at the plug and cable ?uiluﬂ::
also, muscovite mica used in the stor-
age capacitor is a critical material,

So the Air Force has a program to
develop a low tension exciter which will
operate at 500F and leads which will
withstand 1,500F, Paris reported,

At present, igniter life is about 150
hr., although time vares considerably
between engines. Main  troubles are
clectrode burning and ceramic cracking
due to the high thermal gradient pres-
ent in combustion chambers,

Current and future work on plugs
emphasizes development of shunted sur-
tace umts for low tension condenser
discharge systems, So far, low tension
svstems have been held back by the lim-
ited life of shunted surface plugs, Paris
said.

During the last vear, Scintilla devel-
oped a cuprons oxide coating on an
aluminum oxide ceramic insulator,
which can operate under extreme car-
bon, fuel and water fouling conditions
and increascs sparkplug life.

Manufacturing Review

R. L. Anderson, aviation service man-
ager tor Champion, reported that his
company has modified ground electrodes
Ly broadening the tip and changing
profile of the root to give 30% more
crodable material. Use of denser ce-
ment between center electrode and in-

sulator gives better heat transfer and a
70-80F reduction in center electrade
temperature,

Continental Airhines reported having
spark plug fouling problems on planes
Hying the southern scgment of its routes,
which do not exist in aircraft flying
the north. A Continental spokesman
sand: It we switched the fleet around,
the problem would still stay in Texas.”

Trouble has been traced to sand and
dust ingestion, Texaco said airborne
sand (silicon dioxide) scemed to be the
principal cause of aircraft plug fouling.
Even a very small proportion of silicon
combined with lead can be troublesome,
It forms lead silicate, which becomes
Ad at 1,400 and can splash onto
plug’s clectrodes, cansing a dead short.
Texas suggests changing plugs imme-
diately after fiving through dust concen-
frations,

some Wright turbo-compound oper-
ators, including Eastern and KLM, arc
switching from Champion R103 plugs
to AC2Z55 hne wire units, Reason: the
R103s foul, resulting in power loss at
takeoft,

EAL said it went to the AC plug be-
cause analyzers showed no ignition pat-
tern on the Champion plug during take-
off. The switch was done simultaniously
with other engine modifications includ-
ing change from rigid to flexible fuel
mjection lines, and change in timing,
The better condition of pistons and
combustion chambers, therefore, may
not be wholly attributable to the AC
plug.

EAL, PAA and KLM reported one or
more cases of center electrode failures
on the AC285.

American, United and TWA, all of
whom operate turbo-compounds with
Champion R103s, registered no com-
plaint about the plug,

The ACZIS85 costs about twice as
much as the Champion R103,

On R2800s, United reported cutting
aborted takeoffs 80% by reducing plug
lite from 600 hr, to 400 hr.

On Wright R3350DA turbo-com-
pound engines, Champion R103 plugs
sometunes have one ground electrode
thinning out in service faster than the
other three. It is believed that onc
prong gets hotter than the others be-
cause of uneven heat flow or localized
heating caused by air flow in the com-
bustion chamber, It was suggested that
changing the engine’s spark advance
from 35 to 30 degrees at cruise would
help alleviate this condition,

To chiminate gas seepage in R103
plugs. Champion is investigating two
hxes: hotlocking the plug's copper
sleeve and applying silicone to inner and
outer bore of the copper sleeve.
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HERE'S HOW
YOU CAN TELL |

{ }i\m / 1

o OFF P QS
A e what's OPEN
what's CLOSED

Differential Pressure Switch

Differential PIessure  sw itch 15 ad-
justed at neutral for normal condition
between two svstoms :nE‘ﬁ{']'.lrng at the
same or hifferent pressures. 1f unbal-

ance occurs on either line, the AL-38N
| dual-sensing switch can detect it, deter-
mine the direction of the deviation and
actuate a corrective feed-back action,

['he switch also actuates warning
lights i aircraft equipped with two
]u"nn]:n hvdranhe svstems.

General Controls, Glendale, Calif.

what's STANDING BY

Flexible Gear Boxes

L.

( n K\f |
W) ¢
jh.ram AN\

what's ABNORMAL

Flexible, precision-made gear boxes
have wide range of gear ratios from +:1
to 12.000:1. Available in Senes 145
and 167, weights range from 24 to 3

oz, Series 145 provides up to 150

im.-oz. of torque; series 167, 200 n.-oz.

Gear boxes arce designed for mount-

| ing dircctlv to small electric motors

TuE KEYSTONE 3‘13[}%'.1.}{]” INDI- E H]I:q;litt.i]nn fl;lllll}]];:;l:::l.]:gillL{]‘!”.‘I;llltl]LllL_i”1 j:lll!:lllt
CATOR at present is being used on
aircraft to report more than 60 oper-
ating situations. Simple, easy to read,

hermetically sealed, reliable, it will |
report any variable that can actuate

a switch mechanism. ' |

Conforms to spec. MIL-I-6839,
Landing Gear Position Indicator.
Send coupon for complete infor-

| mechanisms, computors, small actu-

ators and clectronic componenis.
Precision ball bearnngs :are used to

provide high cfficiency.  Sealed, per-

mation,

KEYSTONE WATCH CASE g“KP |
& INSTRUMENTS : .

THE RIVERSIDE METAL COMPANY .
RIVERSIDE, N. J. '

KEYSTONE WATCH CASE & INSTRUMENTS
Riverside, N. J. Depr. AW 1L0-2

Please send info. and specifications on 3-
positionindicator. Applicationl have in mind

NEW AVIATION PRODUCTS

manecntlv-lubricated beanngs are used
cn the output stage. The units also are
avartlable i standard  Bureau of
Ordnance sizes 15 and 185.
Southwestern Industries, 5880 Cen-
tincla Ave., Los Angeles 45, Calif.

Stand Provides Multiple Power

Vultipower source stand, sud to
simulate anv combination of aircraft
clectrical conditions, can be used to
check relavs, solenoid valves, radio and
radar recewvers and transmitters.

A completely packaged umt, 1t pro-
vides the follow mg tvpes of varnable
voltage: 5 to 32 v. d.c. with 200 amp.
maximum: G0 cvele from 0 to 1335 v,
with 20 amp. maxmimum; 95 to 155 v,
with variable frequency from 380 to
120 cveles.

Industrial Engineering Corp., 525
E. Woodbine, Louisville §, Ky,

Dual-Purpose Anti-lcing Valve

]:.'r;_-r-:_']an'-:_I to control a jet engine
anti-icing svstem, this hot air shutoft
and pressure regulating valve 15 a sell-
regulating modihed globe valve thal
withstands  temperatures  of  over
1.000F imlet and 3001 ambient.

The unmit. Part No. 35-079, holds
downstream  pressure  constant  with
imlet pressure varving over a wide range.
Its secondarv function 18 to act as
shutoff and check valve. It opens or
closes by remote control of a solenowd
r:pL‘f;ltu.i bleed valve which overndes
the action of the pressure regulating
pilot,

Hydro-Aire, Inc., 3000 Wimona
Ave,, Burbank, Calif.

Nasue ‘'Vacuum Cleaner’ Clears Runways

Firm

Address

Cits - State ;

-
I

L

| |
I

|

I

Orpington, Kent, England.
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- Aeroduck suctions rainwater from flooded runway after a storm at Vickers-Armstrong's
- airheld at Weybridge (Surrey). Machine is manuofactured by Cimex-Fraser Tuson, Litd.,
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EMGINEERS AND CHEMISTS

Become a member of Thiokal's rock-
et development and moanufccturing
team! We welcome inquiries from
mechanical engineers, chemical en-
gineers ond chemists interested in

the rocket feld,

dower Source for the Hughes Falcon

KR 7213/6‘6? solid propellant rocket

The Falcon, designed and built by Hughes Aircraft for the United States Air Force,
is one of the smallest air-to-air guided missiles in production. It is launched from interceptor
plones and is capable of pursuing and destroying enemy bombers taking evasive action,

The power required to launch and prﬂpEl the Falcon from an inlerc-}pmr
i+ supplied by o “Thiokol"” solid-propellant rocket motor.

Development of the Falcon motor is the result of close teamwork

between Thickal, Hughes Aircraft and the Armed Services. Thiokol is also engoged
in other programs that provide our Armed Services with improved solid-
propellant rockets adapted to specific operationol requirements,

SOLID PROPELLANT PROPULSION AND POWER UNITS FOR:

ALL TYPES OF ROCKETS GAS GENERATORS
GUIDED MISSILES AIRCRAFT ASSIST TAKE-OFF UNITS
BOOSTERS SHORT DURATION POWER PLANTS

Jhiokol Chemical CorporaTion

SYNTHETIC RUBBERS e PLASTICIZERS o CHEMICALS  ROCKET MOTORS
780 NORTH CLINTON AVENUE » TRENTON 7, NEW JERSEY
Elkton Division, Elkton, Md. « Redstone Division, Huntsville, Alo. * Longhorn Division, Marshall, Tex,
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AMERICAN
AIRLINES

CONTINENTAL AIR LINES UNITED AIR LINES

TRANS-WORLD AIR LINES

More and More Leading Air Lines

are installing

RCA’s New Weather Radar

THE AIRLINE

PAN AMERICAN WORLD AIRWAYS

Dotted line shows how airplane passed
between storm cells in its flight path.

Simplicity, light weight, efficiency
and dependability are the reasons
for this preference

More and more leading air lines are equipping
their ships with RCA’s new weather-mapping
radar. Their choice has been based upon exhaus-
tive comparisons.

RCA's AVQ-10 is the first airborne radar to use
C-Band (5.6 c¢m) transmission, the wave length
most suitable for “looking into” storms, yet having
the least amount of scope clutter. It presents the
pilot with an easily-interpreted display of storm
conditions around him. In addition, it gives the
pilot valuable ground-mapping information.

In terms of time saving and increased passenger
comfort, the RCA AVQ-10 weather radar is more
and more becoming a "must” among air lines.
With it, pilots can "'see’”" into storm areas many miles
ahead and pick non-turbulent paths between them,
often making long and costly detours unnecessary.

RCA 1s proud that these distinguished air lines have
chosen the AVQ-10 to save time and increase pas-
senger comfort. Every effort will be made to meet
additional commitments occasioned by the great
and growing demand for this equipment. To assure
early installation, other air line and private opera-
tors are invited to write immediately for further
particulars on the RCA AV(Q-10. Overseas cus-
tomers should get in touch with the RCA Inter-
national Division, 30 Rockefeller Plaza, New York
City, or any RCA International Distributor.

N

Minutes and miles are saved when a AVQ-10 antenna mounted in nose of
pilot is able to find a smooth path airplane scans the forward areas,
through turbulent areas. enabling the pilot to evaluate storm

conditions far ahead.

COMMERCIAL AVIATION SALES
RADIO CORPORATION of AMERICA
ENGINEERING PRODUCTS DIVISION CAMDEN, N.J.
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How many riveting

Section of Bondolite® floor panel
(*T. M. Goodyear Aircraft Cor-
poration) with inserted cargo
tie-down ring.

and welding

operations can

Wing flap section made from
Bondolite. Bend is reinforced
with Epon Adhesive VI.

you eliminate *¥=
with

Bondolite honeycomb construc-
tion. Epon Adhesive VI bonds
aluminum skin to central alumi-

num honeycomb,

3PON ADHESIVESY

New Epon adhesives are being speci- and glue hines need not be uniform. Epon adhesives have been used suc-
hied to replace expensive riveting and Air-relief drilling is never needed. cessfully in bonding metal, plastics,
welding in an ever-increasing variety For your specific needs, three rubber and wood for helicopter rotor
of aircraft appheations. Because they standard formulations are: blades, honeycomb wing sections, jet
i & H a I = . I-"‘ 3 1t ,' » o . I‘:IJ{}H f‘-u['lb:ﬁl‘;]‘": \'r:: [;F-“[ir_tjl F.II..I-'I'III'IJ-!H.‘.

contain no solvents, Lpon adhesives high-strength adhesive, Cures st room fuel tanks, radar antennae, struc-

temperasture or slightly above.

¢ EPON ADHESIVE VIII: High strength. tural joints and floor panels. Can

permit immediate assembly of metal-

to-metal bonded parts. Contact pres- eapable of withstanding moderately high Fpon adhesives solve an assembly
: 2l v hel] Bh . : : ] service temperatures, Cures in 90 min- ' ) ' g - .
sure alone 1s all that 18 required to utes at 2O0°F. problem for vou? Write us about
form sound bonds, Surfaces before ® EPON ADHESIVE 422: A special formu- vour problem and we'll send full
. : AN lation in tape form for service at tempera- I : e :
bonding need not be machine-finished tures up to 500 F, technical information and samples.
yEpon resins are the epoxy polyvmers made gxclusively by Shell Chemieal Corporation)

SHELL CHEMICAL CORPORATION

CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE
380 Madison Avenue, New York 17, New Yerk

Atanta - Boslon » Chicags - Cleveland - Dairell - Hevsten + Les Angeles - Newark + Hew Tark - Saa Fraagiess » 3. Levis
IN CANADA: Chemical Divisien, $hell Oll Company of Conada, Limiied - Maniresl - Tosals : Vascewver
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ALSO ON THE MARKET

Overvoltage protection relay can  be
imcorporated  into anv  aircraft  a.c.
clectric svstem or panel. The relav is
238 m. long, 0.3834n. in  diameter
and weighs 0.177 oz. It does not re-
quire rectifiers or stand-by  power.—

Jack & Heintz, Inc., 17600 Broadway,
Cleveland 1, Ohio.

Silicone lubricants for jet aviation and
mdustry have an operating temperature
range from —100 to over 400F, Versi-
lube F-30 and G-300 lubricants are
currently being used in tests on jet
aircraft Lmn]}um‘nh —Silicone Products
Dept., General FEFlectric Co., Water-
ford, N. Y.

Miniature  electro-magnetic  clutches
and brakes weigh 21 oz., are less than
| m. in diameter, consume 2 watts of
power, and deliver 30 in.-oz. of torque.
Size 100 clutches and brakes can be
used at speeds to 4,000 rpm., rEspOTSe
time ranges from 10 to 15 ms.—Dial

Products Co.., 9 Avenue E. Bavonne.
N. J. |

Low range flow sensor measures flow
over a range from .07 to 0.7 gpm.
The umt produces an a.c. output
signal whose frequency is directly pro-
purhtln]] to flow and can be used with
a digital counting or computing system
or with an electronic frequency con-
verter, Units are available for operat-
mg at temperatures from —300 to
-I-wﬂl —Potter Aeronautical Co., Route
22, Union, N. J.

Iype B IHinelight uses a graded
circumferential tube light trrfll‘:ﬂ'un{ﬂt
which places the camera lens um:]:. the
light source, thereby producing shadow-

frec photographs for laboratory and
engineering applications.—Hinelight
Corp., 2500 John 5t., Fort Wayne,
Ind.
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Black Knight surface sealer is said to
prevent softeming and disintegration,
of blacktop surfaces due to attack by
oils, greases, gasoline, jet fuel and
weather. Available in charcoal, green
and  red.—Maintenance  Enginecring
Co.. 16 W. Johnson St., Philadelphia
G s O 32

Mobile die trvout presses, available in
models of 30 or 73-ton fl!l]lifih'_ can FIE"\.II’JIL" ]]riufcd circuit Eﬂi}]["‘ﬁ are macle
be operated either airdraulically or by laminating plastic Kel-I'  with
hvdraulically, Head can be released copper in thin sheets for light weight.
and rotated up to 240 deg.—Alpha  Additional conducting .mr,} 1|1nuhl1nff
Press and ‘I\l:I['E]jtlL', I]'lf.'.., 0281 T'ree- lavers can be 1dded tq_,| the hasic L._I.!‘.l]l.‘._
land Ave., Detroit 28, Mich, depending on the .1]u|ﬂi{..1ti:m —Sanders
Associates. Ine., Nashua, N. H.
High-pressure  bottle cart, originally
dﬂ.wlgnul to provide an air source for Setting dummy hands on a new S-day
starting jet aircraft ENngInes in  areas JHU.]fI clock, A-11MIB, keeps track of
lL'“'Iﬂt'L' from standard sources, supplies  ¢stimated time of arnval. One set of
high pressure air for any purpose. The  dummv hands 15 painted on  the
unit 15 42 in. high, 38 in, wide and erystal while the other is attached to
60 in. long, ‘I.H_‘If"]h approximately 2,000 a center knob which can be moved.
Ib., and has capacity of 15,000 cu. —\Vakmann Watch Co., 15 W. 47
i, . . . Dehumidifier 4SCFM is 158 in.  St., New York 36, N. Y.
wide, 24 in. deep and 30 in. high,
has input air temperatures up to 150F.  Bakelite fluorothene water  jacket
The unit also dehumidifies gases of all  adapter on 300-amp. Heliare welding
tvpes and mav be used to cool liquids.  torch resists surface temperatures as
—Accessory . Controls &  Equipment  high as 400F. without distortion or
Corp., 146 Willard Ave., Newington, leakage—Linde Air Products Co., 640
Conn. Frelinghuysen Ave,, Newark, N. .

RECORD THE DATA
YOU WANT with the
RELIABLE V-10

The high cost of setting up for tests makes
imperative the extreme reliability which only
the V-10 Camera has proven in the field...
in more in-use tests than any other recording
camera...in the fastest aircraft...at highest
altitudes. .. subjected to rigorous in-use tests
of vibration and G-load and temperature
change under actval working conditions.

BUILT BY ENGINEERS—FOR ENGINEERS

The V-10 Camera is specially designed and

built for all applications where essential

data can be recorded photographically. It

is not just another "movie"” camera with

modifications. The V-10, therefore, has features not found in other units.
For example: (1) Fewer working parts ... (2) Faster, simpler loading
and unloading ... (3) Compact, requires only 1/5 cu. ft. space ... Room
for Intervelometer inside case ... (4) Film travel either up or down...
(5) Double frame picture size optional... (6) Can be converted into a
projector easily and quickly...(7) Remote film indicator switch.

FOR COMPLETE REPORT COVERING THESE AND MANY OTHER
V-10 FEATURES, WRITE, WIRE OR PHONE

PACIFIC LABORATORIES

12808 Venice Boulevard, Venice, California * EXmont 8-2579
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How Alcoa helped ESNA™
cut weight of aircraft
stop nuts 60%

Because of exceptional strength requirements,
high-strength steel aircraft bolts have traditionally
required steel nuts. ESN A engineers called in Alcoa.
Would we work with them in developing a high-
strength lightweight aluminum stop nut? Several
high-strength aluminum alloys were tested in dif-
ferent tempers. Shear, torsion and corrosion expo-
sure tests were conducted. In all, 672 tests includ-
ing 158 microscopic examinations and 70 solution
potential measurements were made to verify the
high resistance to corrosion. ESNA with the assist-
ance of Alcoa’s Aluminum Research Laboratories
came up with a complete line of aluminum alloy
stop nuts 14" and smaller which met AN-365 and
AN-366 tensile requirements.

The result?... ESNA Blue J fasteners saved
30 lbs on the Douglas A4D Skvhawk attack
bomber. On a plane the size of a B-36, they would
save several hundred pounds.

ESNA’s exacting requirements of high strength,

High-strength, aluminum-alloy nylon insert nuts. Weight saving—up
to 0.82 Ib/100 pieces. Average &0 lighter!

lightness and corrosion resistance may differ from
yours. But experience gained from thousands of
such projects is available through Alcoa’s Alumi-
num Research Laboratories. Helping to make yvour
product perform better in aluminum could be our
next job. Contact your nearest Alcoa sales office.
Aluminum Company of America, 1800-K Alcoa
Building, Pittsburgh 19, Pa.

*Trademaork of Elastic Stop Myt Corporation of America

Your Guide fo Aluminum Value
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Stock Sales Reported

I'JI'E'-I}Ih;Jl of 10900 common shares
by Robert M. Love, director of Al
legheny Airlines, Inc., leaving a hold-
mg of §,500 has been reported by the
securities and Exchange Commission.

Other transactions reported for the mid-
Aupust 1o mid-September period were:

ACF Industries, Ine, Acqui=zition of 118
commaon shares Ly Charles J. Hardy, JIr.,
director, making a holding of 1189+ disg-
Misal of 100 shares of 5% cumulative con-
veértible preferred, total holding, by Charles
J. Hardy, Jr., director.

Aero Supply Mfg. Co., Ine. Acquizition
ol 4400 common shares by Henrv M. Mar-
wralis, director, making a direct holding of
15,700 and an indirect holding of 4.900:
acquizition of 4300 common shares by Leo
strauss, director, making a direct holding
of 7,888 and an Indirect holding of 4,900,

Ameriean Ajlrlines Ine. Disposal of 9 000
common shares by C. R, Smith, president
and director, leaving a holding of 35,000 :
igpiasil of 2,000 common shares by Marvin
Whitlock, officer, leaving a holding of 500,

Aveo Mig. Corp. Dilsposal of 1,300 com-
mon shares by James D, Shouze, oflfleer and
ilirector, leaving a holding of 4,050,

Bendix Aviation Corp. Digposal of 200
vommon shares by Charles Hummel, otlicer,
laving a holding of 5§70,

Canlifornin Kastern Aviation Ine. Aoedgui-
sitlon of 200 commen shares by Jorge Cor-
nicern, beneficial owner and director, mak-
i"l-:' il Iii‘ri'-l'[ I‘ill!-l”]‘]i_.’ ‘114 1]'-'”:-4?1;.". i #an i:“_.
idirect holding of 39,422 : acquisition of 20404
commaon shares by Willlam E. Cunningham,
director, making a holding of 114,000 ¢ djz-
poxal of 1700 commaon shares by J. W, Al
Haight, officer and director, leaving an in-
tirect holding of 5,800 : acqulsition of 4,779
common shares by Edward A, Kerbs, diree-
tor, making a direct holding of 11.000 and
nn Indirect holding of 1,125,

Caplital Alrlines, Ine. Acquisition of 500
common shares by Crawford Johnson, Jr.,
director, making a holding of 1,205 - wequi-
sitlon of 200 common shares through exer-
cike of option by Charles H, Murchison,
director, making a holding of 20,605 ¢ diz-
posial of 1,000 common shares by Thomns
“.' Neolands, Jr,. idirector, leaving a holding
ol o820,

__"'hli'lll.'i'- Yought Alrcraft, Acquisition of
i) common shares by Frederiek O, Det-
fl'*'"“'-'l', officer and director, making a hold-
g of 1,600; acquisitlen of 300 common
shares by James J. Gaffney, officer, making
i hilding of 400 ; aecquisition of 100 commaon
shares by H. B. Sallada, officer and director
“-h'l.l:i:“:”-.r 4 | r:II'.IJrJilll__T II'I. '_‘.”ll: .'11'4“|i:.':i11|'|.“_ |'|.|_' ::1“:
vommon shares by Newton V, Turney, ofli-
ger and director, making a holding of 300,

Continental Air Lines, Ine. Acquisition
of 400 common sharez by Frank H. Rickot-
som, Jr., director, making a holding of
3, 400,

EI-!th-rlI l‘-]r Lll“-'!-l T, !'i.‘*—'lh'lr-'.'l_l ol 3oin
common shares by Stuyvesant Peabody, Jr.
director, leaving a holding of 200, ] '

ienerul Electrie Co. Acquisition of 2.13¢
COmMMan sShuhres ||:Ir 1|||~II-:I"|'"|" 1t 3 s ]h‘:h--r‘.
otficer, making n holding of 6,972 : acquisi-
Lion of 400 common shares by John Holmes,
4I_||:-|'.-1I'r3|',_ making a holdine arf L. 00 ¢ aonii-
sitlon ol 2, 100 common shares by Donald L,
AFE|"E“!H, lﬂlhﬁlrlllklklrui i Iu,h'hiu t,f 4.;“1':
aRoequizition of [ 218 Common =shoareux iy Pl
E- Farker, ol leer, ““i]'i-lll-'_-‘.' :L hll|-:TE|:1L" of
k40 disposal of 400 common shares hv
Sldney J. Weinberg, director, leaving n
l:li"l--l:'r 1|,1l|:1]||j|',7' ||.[_ .I.:I'_”' i nn hh]ir""'}
holdine of 400,

e rul '._"l':IIHr"i.[lH ll“rlL JJE-“"‘"HH.] _“1- :-Ill-l“““
common  shares by J. Geoffrey Notman,
othcer and director, leaving a holding of
=i 10,

Goodyenr Tire & Rubber, Dlsposal of 1,375
COMMoOn l‘ll.’]!‘-l'.'_: Ih_'l.' I{, | B ]_il:r];-::]""]-,_'._l rerilq';-j'
I4-c':_".1'n;: n holding aof 3396 aequlsition ";-
<af common shares by Edward B, Greene,
|”:|'.|--|'[1Ir',. II1.Z-||-EiI'|¥ i |=|||I|'||r|;_- af '_"I|';||T: i.'ll."|.|-.||.-
sltion of 111 common shares by J. C. Hune
fiker. director, making a holding of 1,923 -
disposal of 1,000 common shares by How.
ard L. Hyde, officer and director, leavine
i holding of 8472 acquisitdon of 100 come
mion shares by J. P, McWilllams, director,

making a holding of 1,106,

Kalser Aluminum, Acqguizition of &$.240
commaon =hares Lhrough exercise of option
by Chad F. Calhoun, officer, making n
ilirect holdiner of 2.745 and an Indirect hold-
Ing of LH,496.968% ; acquirition of 4,504 dom-
maon shares by K., A, Clayton, officer, mak-
Ing a4 holding of 5,149,

Lear Ine. DMaposal of 500 common shares
by F. D). Beamer, officer, leaving a4 holding
ol H.

MoDonnell Alreraft Corp. Acguizition of
L, 000 common shares by Garrett O, Coving-
ton, Jr, otheer, making a holding of 1,551,

Northrop Alrerealt, Ine. Disposal of 3,500
coanmon sharves by FEdear Schmued, officer,
leaving a4 holding of 460,

PFan American World Alrways Lie.  Ac-
quisition of &00 capital shares Lhrough exer-
cide of option by Henry H. Beérke, officer,
making a holding of 1,505 ¢ acquisition of
266 capital shared as compens=zation and
1,500 through options by Willis . Lips-
comb, officer, making i holding of 4,908,

Phileo Corp. Dizpo=al of 200 common

shares by Larry F. Hardy, officer, leaving
a holding of 6,954,

Huadio Corp, of Amerien, Acoquistion of
L common shares by Robert L, Werner,
officer, making a holding of 4465.

Solur Airernft Co.  Acquisition of 100
common shares by John M. Dolan, oflleer,
ttal holdinge.

mperey Hamd Corp. Acoguizition of 1240
ciommon shares by Bernard . Heuther,
affieer, making a holdine of 10,734,

Thompson Products Ince. Disposal of 660
vommon shares (otal holding, by E. H.
Jones, officer ; digposal of 2,500 common
shares by J, 1D, Wreiesht, otficer and director,
leaving a holding of 19,548,

United Aireraft Corp,. Acquizition of San
vommon =hares by Willlam E. Robbins,
otticer and director, making a holding of
=50 L aequizition of S,00M) common shares
by H. Mansfield HMHorner, president and
director, making a holding of 5,000,

Westinghouse Electric Corp. Acqguisition
of 1,000 common shares hy E. V., Huggins,
officer, making a holding of 2,124.

r
f

Nicrobraz and our dry hydrogen fur-
naces made possible the brazing of this
diffuser casing assembly in one opera-
tion, with no distortion or oxidation.
If you must join (or harden, or anneal)
stainless steel, then our three stainless
processing plants can help you to
perform experimental and production
stainless steel processing and brazing.

-y

18 parts

brazed
at one
time with

T
-

" NIGROBRAL

V Staindess Steel Brazing Al

High Temperature Brazing Cuts Joining Time and Costs

Nicrobraz, a Wall Colmonoy product,
produces brazed joints in stainless steel
assemblies that equal the parent metal
im tensile strength at 2000° F., and
are corrosion and oxidation resistant.
Available as powder, rod, shim stock,
Eﬂste, and wire. Write for the Nicrobraz

rochure, It covers both the alloy and
the facilities available.

STAINLESS PROCESSING DIVISION
WALL COLMONOY CORPORATION

19345 John R Strest = Detroit 3, Michigan

PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal.
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PREVENT DAMAGE TO RADAR RT
UNITS AND WAVEGUIDE ASSEMBLIES

/Jertros. QUICK DISCONNECTS!

eliminates thread wear * ideal for tight quarters
no tools needed * connects in seconds *
compact, maintains air pressure * corrosion-resistant
shock and vibration proof

Available for military type square or round flanges.
Write Dept. S for complete information,

n - I.
5 m 1095 W. ELIZABETH AVE. LINDEN 2, N. J.

Offices in principal cities

| ]
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CHASTIL......

access \openings. . . keeps meﬁ\operaﬁnnal at temperature extremes

Mail coupon
for complete
information
on SILASTIC

---—_*—_—__——_—-----1

Dow Corning Cerporation

Midland, Mich., Dept. 0910-C

Please send me your
NEW PAMPHLET OM SILASTIC

MNAME

COMPANY

ADDRESS
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Silastic*, Dow Corning’s silicone rubber, stays resilient and keeps its

shape at temperatures ranging from —100 to 500 F. That's why Boeing
uses Silastic for positive, trouble-free sealing around access doors in

the B-47 Stratojet. Silastic withstands ozone and weathering . . . has
far greater resistance to compression set than organic rubbers at both
high and low temperatures . . . may be extruded in practically any cross-
sectional size or shape.

Access doors open readily because Silastic does not stick to door frame
surfaces. And because of its stability at both high and low temperatures,
Silastic is also being used successfully to prevent air turbulence around
wing flaps and engine nacelles on other aircraft.

A product of the jet age, Silastic has helped make many other jet age
achievements possible! When you need a rubbery material that will

stay rubbery and keep its shape at temperatures which would melt
organic rubbers or freeze them brittle, you need SILASTIC!

in silicones

DOW CORNING CORPORATION

MICHIGAN

DOW CORNING
MIDLAND

SILICONES

©TM REG. U.5. PAT. OFF.

SAFETY

RADAR ADVISORIES TRANSMITTED TO AIRCRAFT

Quter Your altitude is very low - Pull up, Pull up.
| see you're pulling up

ILS GLIDE PATH PROFILE
Yeper
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PLAN-ILS LOCALIZER COURSE

RADAR ADVISORIES TRANSMITTED TO AIRCRAFT * 314 7 End of .
Do not descend any lower - do not descend any lower-- | f / pier End of |
Level off = Alf, 200 -—=—---=========mmm—em oo S ] Punway |
About to intercept glide path |50' below G.P - —————:u—" 500 left]_ 2124 1? Point of fouchdown
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PROBABLE FLIGHT PATH and positions of LAl Flight 451 during last, and fatal, approach to Runway 4 at New York International Air-
port on Dee. 18, 1954. Information is based on data obtained from trmseription of radar advisones.

Official CAB Report on Italian DC-6B Crash at Idlewild

Pilot Fatigue Caused Erratic Approach

The Accident

At approximately 1400, Dedember 1S,
1954, an Itahan Airlines DC-613, Tkalian
registry I-LINE, crashed into the picr which
'-11]‘;pnlt=_{| the left row of slope line ap-
proach lights to runway 4 at the New
York International *’ilrp::rt (Idlewald), The
accident occurred during the flight's fourth
mstrument approach to the airport.

Hu entire ¢rew of 10 and 16 of the
12 passengers were killed: 4 of the 6 sur-
VIVITY H.L'LI"-LI'J. SUTIONS III]II”LE-

The aircraft was demolished by impact
and sank in Jamaica Bav, An mtense fuel
fre followed the mmpact and spread over
the water surface and pier.

History of the Flight

Flight 451 is one of four Italian Airlines
flights scheduled weekly over the North
Atlantic between the Rome- Ciampino Air-
port, Rome, Italy, and the New York Inter

AN timeg preferrad 0 herein, except where
indicited otherwise, nre Epstern Standard
Nnd ba=ied on the 2d-hour olock,

AVIATION WEEK, October 31, 1955

national Airport, Jamaica, New York, with
scheduled intermediate stops at Milan, Italy;
Paris, France: Shannon, Ireland; Gander,
Mewtoundlmd (techmeal stop); and Boston,
M lass, Scheduled :_]:11}“'_' timwe for  the
flight 1s 23 hours and 30 minutes, of which
20 howrs and 43 minuntes 15 fving time,

Flight 451 of December 17-18, departed
Rome at 1510 GCT (Greenwich Civil
Time), December 17, 1 hour and 10 min-
utes hehind schedule because of a late con-
nectimg Hight,

e nm]il].'-h fthght crew of 10U consisted
of Capt. L-m,_*lulnm Megarotti, First Officer
Vittonio  Bortignoni, Sccond  Pilot  Fran-
cesco  Mragha,  Second Pilot  Averardo
Bracchn, Tarst Fhight Engineer Umberto
Cheli, Second  Fhlight Engineer Emesto
Leone, Radio Operator Mano Parodi, First
Steward  Ginseppe  Bruckbauver,  Second
Steward Antonio Tagliabue, and  Hostess
Heana Poszaoli,

The stops at Milan and Pans were cane
celed becanse of local ground fog and the
flight reached Shannon at :":H GLT,
Hu.rf. the arrcratt was refueled and checked,

Fhght over the North Atlantic was un-
eventiul,  Routine position  reports  were

ugide and  the Hight penodically received
and logeed en route and destination weather
reports,  This and the previous segments
were described as very smooth, little o
e actual mstroument liight. and no Appar-
ent mechameal dithculties,  Amival and de.
parture times at Gander were 0945 and
1038 GCT.,

As the fight neared Boston imstroment
conditions were encountered but were of
hittle consequence and -LINE landed at
(1918, Nine passengers deplaned and the
aircraft was serviced with 504 gallons of
fuel, making the total fuel on hoard ap-
proxmmately 2,415 gallons, sufficient for
about 7 hours of ﬂlght

The crew fled an IFR (Intrinnent Fhlight
Rules) fight plan with the Boston ARTC
(Air Route Trathe Control) Center through
TWA (Trans World Airlines) which per-
formed wnder contract station :l]‘.ILF;'II'il.Il'IIh
functioms. exclusive of dispatch or control,
for the Iltalian Airlines, No alternate air-
port was specified in the information fur-
mished TWA,

The aircraft was loaded to a gross weight
of approximately 90,000 |:Hm:|1d¢. well under
the maximum allowable of 107,000, and the
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IS THE
WORLD'S LARGEST
PRODUCER OF
READY-TO-INSTALL
POWER PACKAGES

FOR AIRPLANES _ o but that's only part of the Robr Story

ROHR has won fame for becom-
ing the world's largest producer

of ready-to-install power packages
for airplanes like the all-jet Boeing |
B-52, the Douglas DC-7 and other |
great military and commercial |

planes. |
But the whole ROHR story is in
millions of parts, for in

addition to power
§ _ packages ROHR builds
, 1. over 30,000 other dif-
¥ ferent parts for aircraft |
of all kinds |

When you want aircraft parts better,
faster, cheaper.. . call on ROHR

and the ROHR engineering skill

and production know-how gained

from building thousands of power
packages—and millions of other aircraft parts.

AIRCRAFT CORPORATION

CHULA VISTA AND RIVERSIDE CALIFORNIA
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load was properly distributed in relation to
the center of ety I’[‘. of the arreraft. lhe
ﬂl.-:!h[ ii|';.]'llil.:Tl.'J.|. Boston atr 1015,

Aiter an uncventful mstrument thght in-
1r-h.'|ut__; normal Ar Route Trathe Control
ronting and control, Flight 451 reported
at 1122 to the Idlewild Approach Control
as bemg over the Mtchell Radio Range
station at 7.000 feel | T tight was then
Cleared to enter the Scotland holding pat-
tern (located  approximately 13 nautical
miles southwest of the Airport) and was
subseqguently “laddered down™ to the num-
ber one position o approach.

Between 1147 and 1159 weather condi-
tioms  detenorated below the ceiling mini-
mum or $00 reet for |;L|tLli[L§_; On - Tuway
22, the ranway then in use. ‘The fight
comtmued to hold :

At 1139 Ia]n-r:ul weather conditions
inproved and [-LINE was cleared for an
approach to runway 22 nsing the back
course of the ILS (Instroment Landing
Svstem) st 1218 the flight reported it
had discontmued this approach It was
then  assued  missed-approach  instruchons
ad retumed to the Scotland holding  pat-

L LTT] H]]“:ﬂ‘- fhl.l't..l“tr W L':!.!!n_': L'lllltlf
FIONS Were aeaim :u_'}mnh.'[l below minimams
i e 1 T il =T et

tor runway _Z. They were then reported

as: Ceiling 300 feet, broken. 2.500 feet,
overcast; visibility 24 miles, light rain and
fog; wind south-southeast 20 knots

While holding, the Bight was asked In
.I"L]]]}TIZI.II. h Control 1F 1t l.'l.|_-||h] b _'||':-!|__ ||-|
make an approach to runway 4, the LS
rivaway, considering  the tailwind COTIN -
rent.  The Hight accepted runway 4 and
was cleared at 1307 for an ILS approach.
‘b 1313 the tower was advised v 451 that
the appraach had been missed, '

Abaondoned GCA Approach

| hie ’IFL';]iT wias next ofered, and it ac-
cepted, a GCA (Ground Controlled Ap-
proach).  This approach was abandoned at
! -:':';I- i | Il.ij'-.'-.l.,'-[.l-'.li'l]'ﬁlI.i|'_'|.L 1]]'||-;_ |_'{|_I|,E|_ Wwas
tollowed, and the Hight returned to Scot-
land,

A\t 15327 the Italian Airlines Station Man-
ager, moa message relaved by the tower,
asked  the flight its remaining fuel, and
received  the reply that there was three
hours of holding fuel.  The Station Man-
ager then suggested that the flight hold
for 14 hours and if unable to land to
procecd to Washington, D, C At 1320
the Aight acknowledged this IMEssage

At 1549 the flight was again cleared for
an ILS approach, the third approach to
runway 4+ and ats fourth to the airport,
A\t approximately 1400 the aircraft struck
the left pier. The impact was accompanied
by a violent explosion and followed by an
mtense fire,  Tower personnel immediately
sounded  the crash  alarm and  inibiated
CINCTEENICY |}|'-:'|:_':'|;i11n_'g-;,

At the time of the accident weather con-
ditions were reported as: Ceiling 200 over-
cast: visihalhity 21 miles, light rain and fog:
wimd sonth-southeast 16 knots. Italian Air-
hnes minmums for ILS approaches to run-
way 4 are ceiling 200 feet and visibility

+ mile,

Investigation

Investigation at the accident scene dis-
closed the mireraft struck the left inbound
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YOUR EXECUTIVE AIRCRAFT
DESERVES THE BEST

ENGINE OVERHAUL

For aircraft engine overhaul service, Pratt & Whitney Aircraft’s
Airport l]u:'-p;u'tli‘will’ is “home” for many tvpes ot business aircraft.
Like many of the nation’s leading companies, vou can enjoy the
advantages and reassurances that go with engine work performed
at the I'.'Lr;mt'_x'. It can cost less, too, in the long run.

PARTS REPAIR

Certain types of engine parts repair, such as rebarreling eylinders
or rematching crankcases, require factory facilities and factory
methods that are available to you at the Airport Department,
Complete equipment for all possible parts repair jobs—large or
small—assures prompt dependable work.

AIRFRAME OVERHAUL

Expanded service hangar facilities can accommodate even the
iargest commercial aircraft. Service is prompt. Regular work in-
cludes inspections, engine changes, radio and instrument repair,
airframe repairs or modifications, and general airceraft maintenance.

For further information
on your particular requirement fly to, or write:

PRATT & WHITNEY AIRCRAFT

- .I-

DIVISION OF UNITED AIRCRAFT CORPORATION

AIRPORT DEPARTMENT

RENTSCHLER AIRPORT EAST HARTFORD, CONNECTICUT
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Mew half-million squore-foot
plant ot Yalve Division,
housing valve production
and ressarch exclusively.

VALVE DIVISION'S NEW, LARGER PLANT
relieves engine builders of

valve-production problems

Bring your engine valve and other valve-train rcquirtmcnts to the Valve
Division in its new, 500,000 square-foot plant occupied entirely by the
Valve Division’s manufacturing and development facilities.

Our increased capacity can easily absorb your scheduling headaches...
can also provide ready-to-go facilities for engineering and research on your
particular engine designs. Two problems less for automotive-, aircraft-, and
stationary-engine builders,

Expanded facilities, modern production machinery and our greater flexi-
bility assure prompt delivery of your valve-train parts to match your engine
production requirements.

Let the Valve Division be the primary designer and supplier of your
valve-train components . . . valves, rotators, tappets, seat inserts, locks, retainer
caps, and hfters.

Valve Division @

Thompson Products, Inc,

1455 EAST 185th STREET, CLEVELAND 10, OHIO
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pier, The pier, primarily constructed of
heavy wooden piles, extended approxumately
2,000 feet into Jamaica Bay with its off-
shore end 2,330 feet from the approach
end of runway 4,

The floor of the pier was approximately
14 feet above the water level mo the Bay
at low tide. At the offshore end a velacn-
lir turnaround was constructed of numer-
oS pilus furming each of ity four cormers.
the tops of which were about six  fecl
above l‘llu_- picr Hoor,

Hit East Half of Pier

[First contact was with the pier only a2
few feet above the water. At impact the
arcraft was moving nearly  parallel  wath
the pier toward runway 4. ‘The mpact
shattered the cast half of the end of the
pier, breaking and splintering the tops of
most of the 11 piles compusing the south
cast comer.  ‘The bulk of the aircraft
wrechage then sank in approximately 30
fvet of water, mainly along the rght side
of the pier, over a distance of approximately
1,350 feet toward shore,

The nature of damage to the pier, ils
closeness to the water, and the fact that
little wreckage came to rest near the point
of impact indicated the aircraft strock
without an appreciable mte of descent.

A propeller slash mark made by a blade
ot the number one propeller was found in
the center pile at, the offshore end of the
prer,  This cut disclosed that the number
ong engine nacelle was nearly  centered
with that position and the aircraft was
slightly nose-up at impact. This propeller
axis having been established made it ap-
parent that the number two engine crashed
mito the southeast comer of the pier. Come
parison of the heights of damage marks
across the end of the pier revealed that
the aircraft was nearly level laterally at
the nstant of umpact.

Following the initial impact the left
onter wing panel wrapped around the pil-
g and shattered. The center section of
this wing went forward above the pier
deck, d{;sl‘m}-'ing several light installabions
before it veered off to the night,

At initial impact the fuselage was to
the nght side of the pier and thus the
main portion of the aircraft continued on
making additional contacts with the pier
during this travel. These impacts disinte-
grated the right wing outer panel and for-
ward foselage. During this time number
three and number four engines were torn
out, As the remainder of the fuselage
moved forward it torned :lmjmxinmtcl}' 1 50
degrees and when about 1,500 feet bevond
the mmtial impact pomnt it was moving
backward. '

Rescue Operations

The six surviving passengers were scated
at various positions in the main passenger
cabin. Two were able to extricate them-
sclves from the wreckage and climb onto
the burning pier, but ahead of the fire, en-
abling them to proceed immediately to
safety.  The others were forced into the
Bay and were rescued by a private boat
operator or helicopters dispatched by the
New York Port Authority, the New York
Folice Department, and the Coast Guard,

Smoke, hAre, and the location of the ac-
cident presented great difficulty in rescue ac-

AVIATION WEEK, October 31, 1955

S

NORTH AMERICAN’S

=
opportunities

in OHIO for QUALIFIED

NGINEERS

North American Aviation, for many years the country's fore-
most designer and builder of military aircraft, has an estab-
lished engineering team at the Columbus Division with
prime responsibility for the design and development of
Navy aircraft.

The Navy's latest "Fury" Jet. .. theFI-4 ... is one of the
accomplishments of this skilled engineering team. Many
other designs for new, high-performance, super-sonic air-
craft are being developed from initial concept to flight by
North American’s Columbus Division.

This tully integrated group of engineers must be further
expanded to meet our growing demands. These new proj-
ects olfer many outstanding opportunities to all types of
engineers involving the full complement of skills . . . from
basic research to flight test.

IMMEDIATE OPENINGS FOR: Aerodynamicists, Ther-
modynamicists, Dynamacists, Stress Engineers, Structural
Test Engineers, Flight Test Engineers, Mechanical and
Structural Designers, Electrical and Electronic Engineers,
Wind Tunnel Model Designers and Builders, Power Plant
Engineers, Research and Development Engineers, Weights
Engineers and many others. Write or wire today for more

information: Engineering Personnel, Department S6A,
Columbus 16, Qhio.

Engineering Ahead for a Better Tomorrow
| S

COLUMBUS DIVISION

Norta AMmerican AviaTION, INC.
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The de Havilland Spectre is a liquid-propellent rocket engine which
has been specifically designed for high-performance interceptor-hghters
capable of achieving very high supersonic speeds, and of being operated
in rarefied atmosphere beyond the scope of conventional air-breathing

engines. Combined with a pure jet engine, such as the Gyron, it provides:

(.}I't.‘ﬂﬁ'!}' il‘l"|]11'i_}x';-|;l take-oH |u‘r1_u|'r1an'=.'.
Maximum rate of climb in the .‘~[f’a"'-”“-|"]“.‘1'n'.
HL-'![}'L{] acceleration at '-Llilr.*l'r--:n'lji' '“["t.'l.ftlw.

.-"'sI'L'J]‘J]e.' [}r.}".'»'vr lor manocuvra 1i|il\_. al extireme Jlll'itl]ill-“i.

LEAVESDEN AERODROME, HERTFORDSHIRE, ENGLAND

® SAFETY

tivities: however, they were accomplished as
guickly and  efficiently as  possible  under
Hhiese  circmmstances,

I'wior areas of fire damage were evident in
the wreckase: however, i hoth  instances
thevy clearly ocenrred  fellowing the initial
|1:|||'.:|;!: k.

Recovery  operations, undertaken m ex
i'r.1|||;-'|:|. difficult conditions, |1|LI{]II-.Ll] ahout
il |:||;_:|'|_q_1|1' ik r||-'L aireralt. The w r-.'l.L.IL-'I-._'
was laid out for detailed examination, the
result of which disclosed ne evidence of
fatioue cracking. structural fatlure, or mal-
functioning controls prior to mpact,

Examination of Wreckage

Examination of the components of the
inding gear and  Haps indicated  that at
impact the landing gear was fullv retracted
and the flaps were extended approximatels
18 l:_ll;.'f_-_:ll.':.'&.

Mammtenance records of the aircraft cov-
cring its entire service life showed that m-
spections were performed within the speci-
ed intervals, all pilot complaints  were
corrected, and reguired  replacements due
to service time had been made. No repeti-
tive discrepancies affecting airworthimess of
the arremft were found.

Examination of the scvercly damaged
ILS receiver and  indicators  discloscd no
cvidence of malfunction or failure prior to
mmpact.

Onlv a porhion of the mumber four en-
pine was recovered which was msufficient
to determine its operating condibion. MNum-
]:IL'[H Edf L i“l{l rll".'ll' L'”'_:”I':_'l F-.'i.'l.'l'-l.'{|. SOV
impact damage from striking  the  puer
[MTeavy evimder damage to number one was
confined prnmarily to  the lower  half,
whereas corresponding  damage to nmnber
two was eeneral around the enbirg CTEINC,
The number three engine sustamed water
damage. The power sechons, main o1l
screens, and o1l pumps from the engines
cdid not disclose anv evidence of falure or
melfunetion |1ric|r ki :'|||'lm:| “Vost other
components and  accessories  disclosed  se-
verg impact damage characteristic of stied
den deceleration

Only the numbers three and four pro-
'E:l-:_”-:_':r*- were recovered.,  Most indicative of
the power scttings at impact were propeller
cnts found in the pieT made by the nume
her one and number twa  propellers and
the rpm setting of the govermmor of the
immber four propeller,  This evidence in-
dicated Apprel able. ]J!l-h:th]} takeoff power
at impact.

Testimony of Witnesses

H|||:};-L|:1iu,ff'_ the evidence of the strie-
tires, powerplant, angd  propeller examina-
tions were the statements of suviving ils-
sengers, one a pilot, which indicated  thes
cdid not hear or sec anvthing nnusnal rela-
bive to the pertonmance ol the aircratt.
'he crew at no time in the many radio
commumications made with various facil-
Hes en roubte and at the drport mentioned
any difficulty.

During the accident period a normal crew
was on duty in the Idlewild tower located
about one mile north-northwest of the ap-
proach end of runway 4. A two-way re-
cording umt made a  permancent record
of the transmssions between  flights and
the warious control tower posthions. A
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high pressure performance

Hyvdro-Aire 15 now delivering Hot Air Valves designed to
control pressures to 250 psi and higher. High tempera-
ture’s no problem, either: up to 950°FE operating tempera-
ture, and over 500°F ambient.

In our experience with hot numbers working under pres-
sure (no, no Chudleigh, not what vou're thinking of! ), we
think these figures are rather good. Our work in this field
(shut UP, Chudleigh) includes Piston Plug Valves, But-
terfly Valves, Shding Gate Valves, Pressure Regulators,
all to the same high standards: and they come solenoid
actuated, motor actuated or pneumatically actuated.

That's our 35-079 Pressure Regulator illustrated, being
supplied for the latest, most powerful jet engines now in
production. Write Hvdro-Aire for complete design data,

hot air valves
by

Inc. who also make
hytrol « TURBO MACHINERY
FUEL VALVES « HY V/L PUMPS
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buvers

Avigtion monufacturers, products, ond services will be listed under these six major headings.

-

——

T

3

MISSILES:
Airfrome ond components
Equipment, including ground-hendling,

Powerplant

AIRCRAFT:

Airfrome and components,
Londing gear, Powerplant
Armoment, Fixed equipment

AIRLINES AND AIRPORTS:
Scheduled corriers, Non-scheduled

carrizrs, Corgo corriers,
Ground equipment, Lighting

Guide

Brings A Unigue,

=N

Long-Needed Publishing Serviee
fo the Aviation Indusiry

MNovember 28, 1955, an all-important, needed publishing
service will be available to the awviation industry . . .
AVIATION WEEK's Annual BUYERS' GUIDE. The
dramatic development of aviation into today’s multi-billion
dollar giant—reaching into all phases of manufacturing—
demanding a constant flow of products and materials from
tens of thousands of separate suppliers—has made a com-
prehensive, complete source book of suppliers and manu-
facturers a must for all segments of the Industry.
AVIATION WEEK's BUYERS' GUIDE answers this in-
iclligence need with an information service of year-round
usefulness, placed directly into the hands of some “57,000
Key aviation engineers, management men, design and pur-

cnasing personnel—men who make up aviation’s real buy-
ing influences . . . in the industry itself, in the Air Force,
and throughout the Government.

The latest developments in military procurement will be
covered in a special report. Included in the detailed infor-
mation to be presented will be: Air Materiel Command—
Air Research and Development Command buying prac-
tices, personnel listings—by name, procurement centers, etc.;
All-inclusive listings of manufacturers of aeronautical and
allied products, sectionalized for maximum utility under
six major headings: Aireraft, Missiles, Avionics, Supporting
Groups, Nuclear Power Systems, Airlines and Airports.

Indexing is set up to provide quick, easily referred-to lo-

cators for all products. In addition, advertisements and
product listings will be keyed to each other for ready refer-

SUPPORTING GROUPS: Data systems computers, punch-card
systems elc., Elecirical, Ground equipment, Hordware, Hydroulics, In-

strumentation, Materials incleding fuels, chemicals, plostics, metals, elc.

Tooling including machine tools, optical jigging systems, hand tools

ence. AVIATION WEEK's BUYERS' GUIDE also will
carry Trade Name and Distributor listings—making this
publication the most complete single source of buying in-
formation available to the aviation industry today.

Every AVIATION WEEK subscriber will receive the
BUYERS' GUIDE. That’s a market of some *57,000 key
aviation people . . . plus substantial bonus circulation
through the sale of extra copies of the BUYERS' GUIDE
to aviation companies and government agencies (Price for
additional copies is $3.00 each). AVIATION WEEK’s
BUYERS' GUIDE will be read, referred to, and depended

upon constantly wherever aviation business is transacted.

McGraw-Hill Publishing Company, Inc., 330 West 42nd Street, New York 36, N. Y.: Other Advertising lales Offices: Atlanta 3, Ga., 801 Rhodes-

Haverly Bldg. Beston 16, Mass., 350 Park Squore Bldg. Chicago 11, 1.,

520 N. Michigan Ave. Cleveland 15, Ohio, 1510 Honno Bldg. Dallas 1, Texas, Fint

Hoticnel Benk Widg. Defrolt 26, Mich., 856 Penchscor Bldg.,

NUCLEAR POWER SYSTEMS:
Accessories ond components
Design services

Reactar fabrication

Be sure your complete line of products and services is
listed in this basic book of buying information. Special
discounts are offered for multipage and catalog-type ad-
vertisements. Your AVIATION WEEK representative will
gladly help you plan your advertising to make the most

/\ 1

AVIONICS: Communications systems & equipment, Rodar-fire con-
frol systems & equipment, Instrumentation ond controls, Novigotion
systems & equipment, Components and devices, Test equipment, Com-
puters & dota processing equipment

economical and resultful use of the GUIDE. Call him
today.

* Average net paid circulation, 51,893 (June, 1955 ABC
Statement). Paid circulation of current weekly issues more
than 53,000. Current weekly print order exceeds 57,000.

N \/EE

A McGRAW-HILL PUBLICATION @

London E. C. 4, England, 95 Forringden Street. Los Angeles 17, Calif,, 1111 Wilshire Bivd.

Pittsburgh 22, Pa., 917 Oliver Bidg. Philadelphia 3, Pa., 17th ond Sontom Streets. San Francisco 4, Calif., &8 Pest Steeet, St. Lowis B, Mo., Continental Bidg.



Pioneers 1n

Development of

Vibration-Resistant
Electrical Connector

The unsatisfied demand for a rugged,
dependable connector capable of meeting
the exacting requirements of modern air-
craft led the Scintilla Division of Bendix®
to develop the first vibration-resistant
electrical connector. These connectors
using the revolutionary new insert mate-
rial known as Scinflex were first used on
Scintilla Division’s ignition equipment
for piston engines.

So outstanding was the performance
of this new and better connector that its
acceptance and use have now become
world-wide, Today the Scintilla Division
is 2 major contributor to the electrical
connector industry.

This pioneering has never stopped.
Bendix was first in the field with cad-
mium plated connectors, which were later
made a requirement of military specifi-
cations., QOur latest contribution is the
best engineered closed entry socket con-
tact available anywhere—one which can-
not be mechanically overstressed.

FTRADE-MARES

SCINTILLA DIVISION

o Condi”

dviafigw cordgea i

SIDNEY, NEW YORK

AVIATION PRODUCTS: Low and high tension

Ignition syslems for piston, jet, turbo-jet engines and

rocke! motors . . . ignition analyzers . . . radio shielding

haorness and nofee filters . . . switches . . . booitar ealls
« « « Blectrical connedors,

Export Sales: Bendix Internotional Division = 205 East 42nd 5t., New York 17, N. Y.

FACTORY BRANCH OFFICES: 117 E. Providencia Ave, Burbank, Calif.
Detroit 2, Mich.

American Bldg., 4 South Main 5i, Dayton 2, Ohio

Stephenson Bldg.,, 6560 Cass Ave,,
® 3512 West Ave, Jenkintown, Pa. e Brouwer Bldg., 176 W. Wiscongin Ave.,, Milwaukee,

& B401 Cedar Springs Kd., Dallas 19, Texas

® SAFETY

feature of the recorder enabled detenmina-
tiom of the elapsed time duning and between
LrANSIILSI0,

Radar Advice

I'he radar controller, located m the 1FR
rooms several fAoors below the tower cab,
gave radar advisories to all faghts making
ILS approaches. The purpose of the adl-
visories was to mform the fhights of then
positions as observed on radar relative to
the glide slope, the localizer path, and
distance to touchdown. The advisories
were given as a responsibility of the con-
troller at vanons intervals dunng the prog-
ress of the approach.

A study of the recorded advisonies was
made as a phase of the investigation. Its
purpose  was an cffort to rcconstruct as
accurately as possible the probable thight
path of the aircmaft during the last ap-
proach. (See sketch, page 57.)

Considered in conjunction with this hi‘Hd}'
were the explanatory testimony of the radar
controller, observations of two eyewitnesses,

and testimony of am'!.ixiu; PASSCIITCTS,

It was learned that before instrument ap-
proach was started positive radio contact was
established and Hight had been given latest
weather and albmeter information,

During the mmtial portion of the 1LS
approach radar contact was established and
as the aircraft approached the four-miles-
tronm-touchdown point it was observed to
be somewhat to the 1'15_;1:r of the localizer
path drifting left. Before reaching this
position the ﬂit:;h!: Wils H]j[_:‘llli]". left of
course and lower than normal,  Durning
Hlits tume it was advised to mamtam alb-
inde: the ﬂiL;ht contimned to descend.

Below Glide Path

At approximately the three-mile point
the radar controller advised the flight that
Il appeared to be at 500 feet altitude and
still descending, He then emphatically ad-
vised the pilot to level off.

While the aircraft approached the two-
mile point the controller advised the
Ili_l:;ht as follows, “Itemm Nan Fasy level oft,
vour altitude shows as 200 feet. About to
mtercept the ghde path, 1530 feet below
elide path.” In explanation of this advisory
the controller stated that the fight de
wended to 200 feet, or lower, then it ar-
rested the descent and began to climb.

Investigation disclosed that one of the
cvewitnesses apparently observed this por-
tiem of the approach. s grmmd position
was about 23 miles from the touchdown
pomnt and nearly ahgned with the localizer
course. He testihed that he saw the Hight
descend below the overcast to a low alti-
tude, then sharply pull up and climb steeply
back into the overcast. The witness did
not recall the pn:-p;i'[iutt of the |:'!I'|11|itls_'I rear.

The controller stated that as he ob-
sterved the aircraft climbing he gave course
mformation, "“"T'wo miles from touchdown,
F00 feet left of course, 300 feet left of
conrse.”

While he was offering this information
the mrcraft entered another descent to a
very low altitude, He advised, “Your alt-
tude 15 very, very low pull up. Item Nan
Fasy pull up unless you have the runway in
sight.”

At this time the controller stated the
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standard or custom...

47 CABLE TENSION REGULATORS

give maximum

.+« for positive control cable action—on all types of aircraft—at all times!
Eliminate cable slack or stress under any temperature or flight condition!

FLEXIBLE OPERATION — Pacific Regulators, designed by Sturgess, automatically
compensate for normal airframe flexure and temperature changes which can
greatly affect cable tension. Cables can be rigged at lower tensions to reduce
friction and wear. Controlled cable tension is inherent in a Pacific regulated system.

FLEXIBLE APPLICATION — for all types of military planes — bombers, fighters, trans-
ports, helicopters, and lighter-than-air, as well as commercial and private planes.
Pacific Hcguiltnr:; have been solving the problem of tension regulation on all types
of aircraft for over 10 years.

FLEXIBLE INSTALLATION — the basic design used in Pacific Regulators is so flexible

that it can be designed into any cable system or even adapted to existing installa-
tions. Pacific Regulators are available as built-in components of quadrants, sectors
and cable drums. They're easy to install...entirely mechanical in operation...and
in hundreds of Installations Pacific Regulators have provided years of service with
no maintenance required between major airframe overhauls.

Write for additional details or call your nearest Pacific Scientific Field Engineer.

SEATTLE, WASHINGTON

REPRESENTATIVES: AERO ENGINEERING CO.. Atlanta, Ga. = Baltimaore, 421 Michigan Streel
Md. = Indianapolis, Ind, = Mineola, L. 1., N. ¥. = Columbus, Ohio = 5t. Lowuis, I ARLINGTOMN, TEXAS

Mo, » GARRETT MFG. CORP., Toronte, Canada = In England: TELEFLEX 111 East Main Streal
PROD.. LTD. = In France: SARMA—SL. Vallier. Gl G 21Tee

o
' r/ac{/% SCIENTIFIC CO. i
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FOR ME RG E “CY HYDRAULIC POWER

ICKERS.
MOTORPUMP

’ | v PROVEN RELIABILITY
. Model AA-19033. Vickers Electric Motor Driven These Motorpumps have accumulated re-
: Auxiliary Hydraulic Pump for 3000 psi. markable records of dependability on numer-
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arcraft began a sharp ascent tuming
right. The angle of ascent was decreased
momentanly, then resumed.  The climb
conbmued until the mreraft was at or above
the glide path altitude. At this Hme the
comtroller believed the flight had begun
4 missed-approach procedure and he con-
tmued, “ltem Nan Fasy I see voure pull-
mg up, U0 feect left of course, a right turn
|||.,.'!:.||'||g 130, ,

The Crash

Upon reaching the peak of the climb
the controller then observed theé aircraft
begin a sharp descent, He then advised,
“If vou have the runway in sight you're
cleared to land.” Ohserving the descent
continne he added, “Ttem Nan Easy check
the approach hights. Item Nan Easy you're
very low on glide path.”  The controller
saw the aircratt merge with the picr and
beard a muffled explosion.

A second evewitness, positioned approxi-
mately 1§ miles north of the approach end
of runway 4, stated that he saw the air-
craft descend below the overcast in what
appeared to be a slightly steeper than nor-
mal nose-down attitude. He then saw the
nose nse quickly to a nearly level position,
He said the amcraft at this moment ap-
peared to be slow and seemed to wobble.
The aircraft continued to descend through-
out his observations until he could no
lomger see it behind slightly higher terrain.
Seconds later he heard a roar of the en-
gimes and almost simultancously saw  fire
and smoke spout vertically upward, e
then heard another roar of the engines,

The surviving passengers 'l.'ar:'f;vf in their
observations. All were in accord that the last
approach seemed lower than the others and
at on¢e point there was a sensation of an
extremely  sharp  pullup, followed by a
sensation of a pitch down during which
power was apphed and galley equipment
spilled down the cabin aisle. Three passen-
gers, n posibons enabling them to observe
the mam landing gear, stated that during
the early portion of the last approach
they were sure it was down. Weather con-
ditions were poor and only flecting glimpses
of the water and swamp area could be
seen.,

One passenger scated on the right saw
the right line of approach lights at an
angle approximately 30 degrees and he
guessed about 40 seconds transpired  be-
tween this observation and the impact
which followed.

Slope Line Lights

The approach lighting at the airport at
the time of the accident was the slope line
approach hghting svstem, It was installed
and commussioned for use o 1949, This
system  provides two  converging rows  of
bar hghts, one row on ecach side of the
centerline leading to the runway, The sys-
tem s designed so the lights inform the
pilot of his position,

T'he angle at which the lights are viewed
uforms him whether his position s left,
right, or on the centerling to the runway
and also whether his position is on, above,
or below the ghide path. From any of
these positions the lights are also designed
to mdicate the i.'ibTTL'L‘ii{HI, if ll[.'l.'l."'n-!'_ni-l.r".',-

Officials of the Italian Airline testified
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I latch-screw

latch-nut

PANELOC.. America's
most versatile line of aircraft
fasteners . . . Rotary Lalches,
Styles 1, 2, and 3 Panel
Fasteners, High Performance
Fasteners, Snap Fasteners.
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PANELOC announces

a NeEw

rotary
latch

entire fastener
on door

no female portion

required smaller skin

opening

Saves Cost »# Saves Time

Saves Space ¢ Saves Weight

This new Paneloc Rotary Latch is a simple and
economical, strong and durable fastener for
access panels, electrical control panels,
inspection doors, machinery doors, and other
hinged or removable covers, It permits a larger
access opening, operates quickly with a
guarter-turn. Entire assembly on access panel
itself, eliminating many installation steps;

no special tools required. Only four simple
parts; made of steel, cadmium plated. Three
standard sizes now available, more to be added.
Special sizes and finishes available on order.
Cost very low, performance unsurpassed.
Write for a catalog and price list for your file.

AL PN 7| = £
"B efiv I8° 58

slyles 1 & 2 Siyle 3 High Performance Snap Fasteners
PANELOC—A product of Scovill

Scovill Manufacturing Company, Aircrafl Fastener Div.
4. Mill Street, Waterbury 20, Connécticut

Please send me fastener catalogs checked:

( ) Rotary Latch { ) 5Style 3 (MIL-F-5581A)

( )Styles 1 & 2 (MIL-F-5581A) ( ) High Performance (NAS-547)
{ ) Enap Fasieners (AN 227)

send to:

Name Title -

Company.___

Address, N
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WHAT CATEGORY OF
ENGINEERING INTERESTS YOU?

Lockheed’s, Georgia Division
Engineering Branch, long
range expansion program re-
quires qualified Engineers in
all fields: Design, Research,
laboratories, Structures,
Flight Test, Dynamics, Prelim-
inary Design, Operations Re-
search------1

Advanced projects in large
aircraft categories, Cargo,
Bombers, Logistic Carriers are |
among the complex and inter-
esting assignments in which
this organization is aclively
engaged.

Qualified Engineers inter-
ested in becoming ossociated
with this pregressive Engineer-
ing Orgonization are invited
to write to us in complete
confidence.
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that pnor to the 1930 maueural Hight over

AT ~.u'r~|l.r onte neny moniths were  de

o I 'I. y B II j 1 N an
vioted o ;J!-. i.';ll.-..f:.l [ W rorcincomimeg

operation Studies were wade of the op
cratmg  procednres  and  policies s d s
other mirhines 1w thoir North Atlanbic operi-
hons, mom wineh  mam FCATTCS WLTC

-:Ei"}'-’-!-' for the Halman Rights,  Visits werd
made for the PUFPSC of  cxunimng i
arports and facihtics involved in the ront
and the most expenienced fight personnel
were selected for the c-|3q.1.'||inll

'nior to the hrst fight several non-pas-
senger trips woere made under  supervision
of expenenced North Atlantic Hight crews
of another airline. The operation into the
United States was made in accordance with
ICAQ recommended standarcs meorporated
i the Italian regulations.

Provision for Rest

Company ofhcials testificd that on a nor-
mal North Atlantic flight the captain and
one of the other pilots would fly the air-
craft to Shanmon and then wonld rest
during the Atlantic crossing while the other
pilots flew the aircraft. After reaching the
more congested arcas of the United States
the captain again would take the controls
until the flicht termanated.

This procedure afforded each pilol nearly
l.illl:il] rist P-..Ijl-tlx_ |'he bunks on board
the aircrafl ]Hrﬂ.i::lu_-q] them tHhe best rest
possitble  considering it woold be  under
”I-L_._[h’:‘ condhitions and with conbinming  re-
spective responsibilities for the flight,

Crew traming was i most respects pat-
terned after United States carricr Programs.
Investigation revealed the Ttalian Program
meluded ILS, instrument. and GCA train-
Ing, In maAny  respects VATIO1S traming
phases were given more time than the ac-
cepted standards,

No Language Difficulty

Company policy required that at least
one member of the fheght crew "-.'|:|L'.:I|-. I ng-
lish fluently.  The captain of Flight 451
was able to speak and understand  Ene-
lish. v oreview of the recordinegs  and
transcnptions  mdicated  that  communica-
tons with 431 wore conducted in a normal
manner and no laneuage difhienlties were
inclicated Lransmission of  messares and
responscs  from  the flight were  promipt,
and i accordance with standard practices.

Investisahion  revealed that the crew of
the Right wias qualifiecd and expenenced;
I captam had made 130 Aights over the
Atlantic, 73> of which terminated at
New York Internatiomal Airport,

Overall Weather

The synoptic weather situation when the
.-||._;||[ left Gander consisted of a low TS
sure svstem centered over the Great Lakes
with an occlnded front extending to a
sceondary low over southerm Virgia, This
~|.-.|'|ll.l.iE:-. center Formed i 'i".'.l.-.,lillll 1
a warm front which oxtended east-north-

past mnto the Atlanbe ocean and a cold
tront that extended somthward,  This svs
tem was moving northeast and the post-
tion of the warm front was about 223
miles south of New York when the crew
was brniefed at Cander. ‘This bnehng in
dicated deterioration of the caling and
visibility m the areas ahead of the froat
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NOW! Low cost

CLOSE TOLERANCE
CASTINGS g,

e

...Lebanon's new steel casting process offers

H purchasing ogents and design engineers these
quality and price advantages:

« CLOSE TOLERANCES. As close as + or — 003" to .005"

per inch.

« INTRICATE SHAPES. Ideally suited for producing castings

11f i’n]ﬂ]l]i-}.} :ll-.'-:i;,_{u :I.T'H] iit'[liil.

THIN SECTIONS. MAetal sections as thin as *% of an inch.

Iknife-like edpes down to 030" or less.

« SMOOTH SURFACES. Surface variations held to 125 micro-

inches or hetter,

FOR QUALITY

- LOWER PRODUCTION COSTS. Jobhing wood or metal pat-
terns can be used, Design changes are quick
and inexpensive.

REDUCED MACHINING COSTS. Smooth, accurate castings

rreatly reduee or eliminate machining costs.
« SHORT LEAD TIME.

ADAPTABLE TO MANY CASTING SIZES AND ALLOYS — casting weights up to
one hundred pounds or more. Carbon steel, conventional low alloys, stain-
less steels and the superalloys.

SEND US YOUR BLUEPRINTS. Our sales engineering department will show
yvou how the revolutionary Lebanon CERAMICAST Frocess can be
gdapted to your projeet design. '

FOR PRICE

proeduced under licensing agreement with Show Froceises, Lid,, London, Erngland,

LEBANON STEEL FOUNDRY

63 LEHMAN STREET LEBANON, PENNSYLVANIA
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS
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ENGINEERS WANTED Unlimited opportunities in Solar's expanding gas turbine program! Write today, giving your experience.
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Flying
electronic
test-bed
depends on
two Solar gas
turbine APU'’s

PLENTY OF ELECTRICITY for testing advanced electronie gear is needed
on the Convair C-131B. These flving laboratories are being equipped
with Solar’s proven “Mars®” gas turbine auxiliary power units, hung in
pods. Two APU's will supply as much as 30 kw d-e, or 40 kva a-g, at
25,000 feet, Can light, compact Mars APU's solve your airborne power
needs? Write Solar Aircraft Company, Dept. B-52, San Diego 12,
Calif., for more information,

SOLAR Y

SAN DIEGO
AIRCRAFT COMPANY DES MOINES

DESICNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLDY PRODUCTS
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as it moved northward.

Additional factors were 2 Iligll pressure,

ridge off the cast coast and a steepening
pressure  gradient between this ridge and
the trongh to the west, These factors in-
dicated a  rapid advection of air from
the warmer ocean water northward over
the coastal area, A cold low pressarc
trongh aloft somewhat west of the surface
trongh resulted in a steep pressure gradient
castward into New England.  This indi-
cated a strong sonthwesterly flow to about
20,000 feet and an  extensive lifting  of
warm air over the colder surface air north
of the warm front.

At 0945, after the flight departed Bos-
ton, a special weather report for Idlewild
wias transmitted by Station W3Y, 'lhe
reported conditions were: Scattered clouds
1,500 feet, ceiling 7,000 feet overcast; vis-
ihility 1 mile, moderate rain and fog: wind
south-southwest 23, gusts to 31. This re-
port was received by the Right and copied
in the flight radio log. At this time the
warm front had progressed northward to
approximately 100 miles south of New
York City.

Im'u.'*-;tigsllimi revealed that the crew did
not receive a formal weather briciing at
Boston as was customary for Italan Air-
limes crews; however, at 1015 the latest
weather report for Idlewild was received
from WSY and again copicd by the flight.

Idlewild Weather

The reported conditions were: Ceiling
measured 500 feet, broken clouds, 6,000
feet overcast; visibility 2 wmiles, hight rain
and fog: wind south-southeast 21 with
eusts to 30. At this time the following
terminal forecast was also broadcast: Ceil-
ing 600 fect, overcast; visibiity 2, light
rain and fog; wind south-southeast 35 with
custs to 45; occasionally becoming ceiling
200 feet, overcast; visibility 1 mile, heavy
rain and fog,

At approximately 1300 the warm front
passed Idlewild with warm moist air fow-
mg over a relatively cold land and water
surface. The strong  surface winds  pro-
duced torbulent mixing and as a result
rather definite ceilings of a few hundred
feet with fairly good visibility were main-
tamed,

After 15300 the surface wind velocity
diminished somewhat., This  resulted in
less turbulent mixing in the lower lavers
and was reflected mm a lowering of the
reported ceiling to 200 feet overcast with
23 miles visibility at the time of the aco-
dent,

Cetling and visibility observations uscd
in the reports for the Idlewild Airport m-
corporate the use of clectronmic equipment,
Ceiling reports were based on ceillometer
readings obtained from a rotating beam
ceilometer located on the left imbound
pier, at the accident site,

Yisibility Report

Visibility observations were made  from
the Weather Buregu located approxumately
two mules trom the accident scene. A
transmissometer, an  clectronic means  of
measuring visibility, was located along run-
way 4 near the approach end; however, this
imstrument, owing to its design, does not
measure accurately when visibility 18 above
14 miles. For this reason the mstrument
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ANNOUNCING . . . New quality
certification cuts fabricating costs

@ Mallory-Sharon now certifies physical properties of unalloyed
titanium sheet within narrow limits, based on statistical quality
control techniques. This policy has resulted in major savings in
time, money, and forming equipment for titanium fabricators.

Here's how Mallory-Sharon’s certification works: As a purchaser,
you will order unalloved titanium sheet with strength in a speci-
fied range (say 60,000 to 80,000 psi). In addition to meeting
this specification, we advise you the average strength of material
from each heat, and certify that 97.57%, of the heat lies within
narrow limits (such as plus or minus 5000 psi) of this value.

Since titanium of different strength levels requires different fab-
rication procedures, dies, etec., this certification means that
vou can eliminate testing and segregating titanium sheets into dif-
ferent strength levels, and eliminate multiple tooling set-ups.

Here is another first from Mallory-Sharon, leading producer of
titanium and titanium allovs. For complete information, write
Mallory-Sharon Titanium Corporation, Dept. B-10A, Niles, Ohio.

MALLORY SHARON
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PILOT PLANT
to
POWER PLANT

SOLID- AND LIQUID-

PROPELLANT ROCKET
FPOWERPLANTS FOR MISSILE

AND AIRCRAFT APPLICATIONS
AEROBRAKE THRUST
REVERSER (SMECMA)
AUXILIARY POWER UNITS
AND GAS GENERATORS
ELECTROMNICS AND
GUIDANCE

ORDNANCE ROCKETS
EXPLOSIVE ORDMANMNCE
AND WARHEADS
UNDERWATER PROPULSION
DEVICES
ARCHITECT-ENGINEER
SERVICES FOR TEST
FACILITIES
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QUALITY CONTROL FOR ROCKET ENGINE RELIABILITY

Today, as never before, rocket power is a dominant military requirement. Aerojet-
General propulsion devices are used from Pole to Equator. They must operate with the
flick of a switch at any altitude, any attitude, over extreme temperature ranges.

But the price of optimum reliability is maximum vigilance. At Aerojet, this means
the uncompromising control of every characteristic of every engine, every component
in research, development and production,

There are no short cuts to certainty. Aerojet uses all the techniques of modern
quality programs — new-design control, acceptance sampling plans, statistical analysis,
quality auditing. In actual test-firings of complete rocket systems, Aerojet has spent
over six million man-hours since 1942,

The results are unique in the rocket propulsion field: Aerojet products in field use
have an overall measured reliability of 99.6%.

AEROJET-GENERAL MEEDS: Chemical Engineers » Chemists » Electronic Engineers » Mechonical Engineers « Physicsts and Aeronoutical Engineers
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was not used in ohservations during  the
accident period although it was operating,
Investigation disclosed that duning this time
the transmissometer record continued  to
mdicate more than 14 miles visihality,

Several airline captams who wmade ILS
approaches and landings between the hrst
and last approaches of the Italian Hight
stated that in the normal breakout area they
found weather conditions equal to or bet
ter than reported.  There was little turbn-
lemee and the bottom of the overcast was
fairly well defined.

Ome captain stated, however, that con-
ditions left of the locabzer course scemed
somewhat worse than reported.

Another captain, the last to approach
before the acoident. stated that when he
was above and between the approach lights
on the glide path he was unmable to see
them.,

These witnesses also stated that while
L!L--,c-a_:ndiu_;_:: Ll|ul'|.r__: the approach path there
was a decided wind shift from left to
right. This condition required commensu-
iate dnft corrections as the wind shift level
was traversed. This Factor, according to
these witnesscs, together with the ecight-
knot downwind component. was an 1T
portant factor to contend with in a suc
cessful approach and Janding,

Statements of these pilots confinmed the
mvestigation  which  found  the :!lu]nnnc]:
racho tacihhies operating normally,

Analysis

Weather conditions dunng the aceident
period were greatly influenced by the ve-
locity of the surface wind.  The resultant
turbulent mixing probably kept the ceiling
and  visthality from detenorating to  near
zero.  After 1300 the wind velocity de-
creased somewhat and the effect was re
flccted m the subseguent reports,

Since electronic equipment for measur-
mg the conditions was located at and near
the accident site, the reports were especially
;|1_'r]:r1iL':|h|r to this area, the nonnal break-
out area dounng an ILS approach to run-
way +. The general weather movement
was from the oF-shore area over the meas-
uring equipment, The reported conditions
thercfore should also have been quite repre-
sentative of those immediately bevond the
PICTS.

Still farther out along the approach path
evidence indicates poorer conditions. Less
turbulent mixing over the smoother water
surface in this area lends credence to this
possibility.

Troublesome Tailwind

During the frst three approaches the
crew adhered to the ustah]isEud IMINIMuI
altitude and apparently mamtained  some
margin above it.

The decision to discontinue these ap-
proaches was an exercise of the captam’s
judgment when he was not entirely satished
to continue, It i1s believed that the tail.
wind component and wind shift encouns
tered during the approaches to mnway 4
were important  factors which  imfluenced
these decisions. The tailwind component
caused other airline fight crews some dif-
ficultv and one expressed it as, "It made
me feel I had done a day’s work,”

AVIATION WEEK, October 31, 1955

Although landings were  being  made
downwimd tlis was necessary because no
other nmway was equipped with 1LS and
weather conditions  prevented the use of
ranway 22, This factor also probably
caused the pilot to use a slower indicated
airspeed dunng the last approach,

Mot Following Path

Evidence indicates that on the last ap-
proach the pilot began a descent before
intersecting the ghde path and continued to
descend, although repeatedly advised by the
radar  controller to level off.  Altitudes
le-:lll'__:h:mt the ;J|J]J-1':1.;Jt'1| indicate the ILS
ehde path indicator would have shown a
full scale Hyv-up mdication.

This evidence strongly suggests that the

pilot was not attempting to follow the
glide path bnt decided to descend until
visual reference was established. The pilot
apparently descended below the overcast
i the area bebween the outer and middle
markers, probably in an attempt to pro-
ceed visually below  the overcast to  the
runway, While attempting to do so, how-
ever, he may have encountered a drfting
fog which was not recorded.

Such procedure is not in accord with
cond operating practice and the reasons for
it in this instance have not been definitely
ascertained.

When the aircraft broke out below the
gvercast in the vicinity of the outer marker,
the pilot possibly saw the surface of the
water and swamp without secing the ap-
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can be a part of the research and development team
= at Marquardt, one of the nation’s leaders in jet pro-

T —

altitudes

speeds

accelerations

pulsion. You are not hampered by restrictions necessarily imposed
by larger, more complex organizations. .. at Marquardt, the sky
has no limit! If you're eager to begin creative thinking and doing
.. if you want to start building the foundations for your castles
in the sky . .. then Marquardt is the place for you!
You will enjoy living in climate-perfect San Fernando Valley—
you will enjoy working with and for people who have their eyes
on the skies of the future, where altitudes, speeds and accel-

eration are limitless!

Far information regarding employment, wrile

"

marqua

\AIRCRAFT C0.

INDUSTRIAL RELATIONS DEPARTMENT

ATTENTION : PROFESSIONAL FEESIDHHEM

16555 SATICOY STREET « VAN NUYS, CALIFORNIA
THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER
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If this first-class private of the 2nd Catapult Bri-
gade of the Grande Roman Army could see a dem-
onstration of the most modern catapult, he would
probably jump a Roman country mile in sheer
amazement. But he need not be embarrassed by the
primitiveness of his machine, for the great minds
of his time made important contributions to the
evolution of science up through the ages.

Todayv, advanced development programs at RMI
are reducing to practice new concepts utilizing
rocket power techniques to catapult missiles and
aircraft from their land or shipboard base. Thus
RMI engineers have provided another impor-
tant contribution to the aviation industry — an
unequalled capability to launch tomorrow’s air-
borne vehicles smoothly, reliably and efficiently.
If you have a launching problem — or any power
requirement to which rocket techniques could be
applied — consult RMI, first in rocket power.

gmﬁm«é}eyl 1%#};#5?& 3 Shorre !?éf’ Vo T

Career opportunities available for experienced mechanical,
aeraonautical, electrical and chemical engineers, physicists,
chemists. Send compléete resume to employmeant manager.

REACTION MOTORS., INC.

Denville, New Jersey
Affiliated with OLIN MATHIESON CHEMICAL CORP.
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praach lights and reacted quickly, pulling
up mte the overcast,

Final Maneuvers

In order to arrest the ascent, or again
descend to establish visual contact, it 18
believed the pilot lowered the nose of the
aircraft and in so doing got very low. As
a result he apparentlv again pulled up
sharply, the aircraft drifting slightly left.

The ascent scemingly contimued, dunng
which the aircraft lost airspeed and began
turning right. The nose of the mrcraft
was then lowered and power was apphed.
The landing Bedar was probably retracted at
some time durning this senes of events,

These movements of the amreraft are
strongly supported by the testimony of the
surviving  passengers, the sceond cyewitness,
and the path of the aircraft as observed by
the radar controller.

The fAnal descent obvionsly continued
until the aircraft was a short distance from
the pier but too close to avoid it

During the Board's investigation and
;111111}'*-.1'-1 of this accident carcful considera-
tion was given the possible misinterpreta-
tion of the :1ppr::;u_'h lights or an illusion
associated with them.  Evidence regarding
misinterpretation  or  illusion  would be
primarily the testmony of the crew. Thas
was not available for consideration, the
entire crew  being  fatally  injured.  The
Board recognizes these as possible factorss?
however, from all the available evidence the
Board was unable to determine whether or
not the lights were a factor.

Fatigue Element

Although the entire crew was lost and
actual rest periods are unknown there is
no reason to believe that normal rest pro-
cedures were not followed. It is neverthe-
less believed fatigne was a factor in this
accident. It was not only present as a
result of the time en route, approximately
2214 hours, but mostly a result of the
additional extended 24-hour period devoted
to the four approaches and the high mental
and p]ly.'ra[t;lf demands made upon the
pilots,

The element of fatigue is strongly sug-
gested especially during the last approach,
IFatigne 15 evidenced by the pilot’s poor
:h_]]h'rf.'nf.'L' to the localizer p;|l‘h, the last
descent to a very low altitude before the

Tor discussion gee Aviation Week, ssues
of Jan. 31, Feb. 21, and Apr. 11, 1885,
( Thir footnote was included as part of the
official CABE report.)

Avionies Combats Fatigue |

An automatic approach coupler in an
autopilot-cquipped  airplane can  greatly
relieve the strain on a fatigued pilot and
provide a more precise ILS approach un-
der minimum weather conditions, Grow-
ing airline interest in the nse of approach
couplers will be described in next week’s
issue by Plalip J. Klass, Aviation Week's
Avionics Editor.

=
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A career,
too,

can move straight up

Specialists in VTO: Take a look at Fairchild’s

progress in this exciting field of modern aviation!

Here is real opportunity to make your mark in this
important work, offered by the fast-growing, pro-
gressive organization that gave the world the famous
C-119 Flying Boxcar and C-123 Provider. For now
at Fairchild extensive research and development pro-
grams are in progress to create new VTO craft, as
well as transports, fighters and missiles.

If you have experience in this field, and can make
genuine contributions to its advancement, then you
have an important place at Fairchild, and the chance
to move straight up in your profession.

Consider, too, the added advantages of living and
working ‘close to Baltimore and Washington, in the
attractive Cumberland Valley, where housing, schools
and recreational facilities are among the nation’s
finest. And, Fairchild’s salary plan, paid pensions,
health, hospitalization and life insurance benefits give
you extra security in which to build your future,

Send a detailed resume of your experience to Walter
Tydon, Chief Engineer. All correspondence will be
kept in strictest confidence, of course,

e i

AIRCHILD

HAGLASYTOWMN. MARYLAND
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Here the creative skills of electrical engineers can enjoy what is literally a
“field day.”

For the fields in which such experts will be assigned at Goodyear Aircraft are as
challenging as they are varied.

These include rewarding work on missile guidance, servo analysis and design,
expansion and further evolution of the Goodyear-built analog computing
equipment, antenna design, radar, electromechanical systems, mierowave, pulse
techniques, electrical systems and power plant design.

Here is an opportunity to establish a long and fruitful relationship with a
versatile and stable organization—to utilize one of the largest and most modern
computer laboratories, explore new avenues, new concepts—a place where creative
sparks can be charged to are brilliant new horizons!

Resume treated confidentially. Application forms on request: C. G. Jones,
Personnel Department, Goodyear Aireraft Corporation, Akron 15, Ohio. Plants
in Akron and Litehfield Park, Arizona.

eyre doing LHig lthings al
GOODSYEAR AIRCRAFT

THE TEAKN TO TEAMNM WITH 1m AERONAUTICS
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sharp pull-np, and the evidence of abrapt
control achion, It sy also be noted
some degree in the pilot's slow response to
the wind shift and the probable loss of air-
speed  which  cansed  the sinking descent
before the aircraft strack the pier,

These factors lend credence to the hehet
that the pilot’s ¢fficiency and normal ability
were seriously impaired by fatigue,

Findings

On the basis of all available evidenee the
Board Ands that:

1. The carrier, the aireraft, and the crew
were certificated by the Ttalian Government,

2. The carrier possesses a  forcign air
carrier penmit issued by the Civil Acroman-
tics Board for the route,

3. The gross takeoff weight was less than
maximum allowable at the departures over
the route.

4. The aircraft departed  Boston with
fuel for approximately seven hounrs of flight.

3. No formal weather bricfing was  re-
cetved at Boston: however, the flight received
adequate weather information en ronte,

6. The Right made four instrament ap-
proaches to the ldlewild Airport, one to
rmnway 22 and three to runway 1,

7. The three approaches to runway 4
were made with a downwind  component
approximating 5 knots,

8. There were no languaze difhcultics be-
tween the flight crew and control personnel.

9. Prior to the last approach weather and
altimeter information was given the flight.

10. The weather information was ade-
guate for the normal TLS breakout arca,

11. Radar advisorics were given the flight
during the ILS approaches and during the
last approach the flisht was repeatedly ad-
vised t]}mt is was low with respect to normal
ILS altitudes,

12. The last approach was apparcutly
made without using the ILS ghde path,

13. The radio navigational and landing
facilitics for the airport were functioning
normally,

14, When the mrcraft struck the pier at
was nearly level laterally, shightly nose-high,
and without appreciable deseent,

15, Approximatelv 50 percent of  the
wreckage was recovered, the examimation of
which revealed no structural or mechanical
fulure of the power umts, propellers, air-
frame, controls, or instruments  prior to
tmpact,

16, The erew reported no  mechanical
or other difhculty,

Probable Cause

The Board determmes that the probable
cause of this accident was an crratic approach
which resulted in a descent to an albitude
too low to avoid Hla':i]-.:ill-; the pier.

A contributing factor to this accdent
was pilot fii*'i!._-;lh;-tllu: ko thi p‘.litin:ul'.u and
dificult crreumstances,

By the Civil Aeronautics Board:

Kiss Hif.!n:j.'
Joseph P, Adams
losh L

Chan Gumey
Harmar D. Denny
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| DYNAMICS
- ENGINEERS
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Rapid advancement in the lields of

Guided Missiles, Research Aircratr,

yf:_. and Rocketry has created many new
i and interesring assignments i
il | interesring assignments in our
- == . .
o Dynamics Section.
=t
T

Experienced Dynamicists are needed for:

= Operational Analysis
=3 Applied Mathematics
==
::;-_.; Digital Computations
Iy Flutter Analysis
oSy Vibration Testing Analysis
| Dynamic Models

Environmental Studies

lllll

= = — = e —

Salary commensurate with
background and experience.
All replies confidential.

B

send

completle Mwyé CORP.
rescume

ta. e o .

MANAGER, ENGINEERING PERSONNEL

BELL AIRCRAFT CORPORATION
POST OFFICE BOX 1 BUFFALO 5, N.Y.
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THE WORLD’'S LARGEST |

PRODUCER OF }
READY-TO-INSTALL POWER
PACKAGES FOR AIRPLANES
INVITES YOU TO ENJOY YOUR
WORK AND YOUR LIFE IN
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We believe we can offer you an opportunity
to improve your position in the business
world —and improve your way of life here
at Rohr Aircraft Corporation in beautiful,
temperate, exciting Southern California. To
strengthen our personnel in various depart-
ments, Rohr has a real opportunity for you
if you are skilled as an —

ENGINEER
(Aircraft Design or Structures)

LOFTSMAN
JIG & FIXTURE BUILDER
TOOL PLANNER * TOOL DESIGNER

Please write giving complete details

and we will answer immediately.
Mr. Ned DeWitt, Personnel Department 20 '
Rohr Aircraft Corporation

AIRCRAFT CORPORATION Chula Yista, Califernia

? miles soulh of 5on Diego on sunny S5an Diego Boy.

WHO'S WHERE

(Continued from page 9)

Kenneth R, Meenen, chief of planning
and npumtiuu of Piaseck: Aircraft 'Eurp.:
Robert G. Kutzer, assistant to the treasurer.

W. L. Stedman, manager of sales division
of Central African Airwavs Corp.  Other
changes: R. A. Weeden, sales promotion
manager; A. B. Ginns, Central Africa area
sales manager.

George B. Mever, Dayton defense prod-
ncts manager of Westinghouse  Electric
Corp. Romus Soucek, West Coast manager
of defense products.

Frederick C. Bash, product muanager of
Atomic Freguency Standards Dept. of Na-
tional Co., Inc., Malden, Mlass,

Bertrand Y. Aunger, technical director of
reinforced plastics div, of Minnesota Min-
ing & Manufactuning Co.

William M. Temple, manager of govern-
ment sales, Libbev-Owens-Ford G lass Co.

Joseph Solari, general sales manager of
components div., Federal .I-i..'ll_‘ijhi_ﬂ'lﬂ o
Radio Co.

W. C. Krane, Ontario sales manager of
Dow Corning Silicones, Ltd,

Jesse M. Foltz, Jr., sales promotion &
1_'-11hi|'{: relations  director of Brown-Line
Corp., Beverly Hills, Calif. Don L. New-
t”“. “'ﬂfkh Illil'l'lﬂgl'_'r.

M. D. Phelps, sales manager of Thomp-
son & Co.; R. G. Henning, assistant sales
Manager.

Leonard Grifhith, chief of high pressure
pncumatic group of Accessory  Products
Corp., Whitticr, Calif.

*.. 1"]- Schultz, chicf engineer of Stamp-

mg Div. of Eaton Manufacturing Co.

Dr. Harry G, Romig, staff engineer at
Summers Gy rmwpu Co.

Abbot F. Stevens, adverbising manager
for Automotive and Machme Toal Divisions
of Van Norman Co., Hprhlgﬁdd. Mass
John E. Mott, general service manager for
hoth  divisions,

Perry C. Smith, manager of equipment
ﬂtpﬂrl'llll.lll' of Brush Electronics Co.,, divi-
sion of Clevite Lurp Smith fUllllLrh WS
peneral manager of Electronics Instroments
I]n of Burroughs Corp.

Allen J. Dusanlt, g:_u-_r.u] sales manager
for T'ransistor Products, Ine.: Samuel Rubin-
avits |:|rn:|1'|::|hd to govt. sales manager.

Irving J. Minett, general manager of De-
fense Operations Div. of Chrysler Corp.

James H. Landers, Detroit sales ::fﬁu: of
Croodyear Adrcraft Corp.

]La.nu T. Harrod, manager of govern.
ment contract administration for W, esting-
house Electronic Tube Div,

William ] Pierre, purchasing director of
Kavdon Engineering Corp.: Harold R. Mar-
quand, industrial relations director; Harry
C. Waters, assistant treasurer.

Dr. James H. Gardner, technical assiskant
to rescarch director of National Research
C:}rp_

George F. Sharrard, director of research
and development of R. M. Hollingshead
EU"I'I]-

George D). Butler, sales director of Nor-
den-Ketav Lnrp Butler was vice president
of sales at Warren Electronics, Inc.

Ray L. Vroome, sales manager and ad-
ministrator of government contracts of Col-
vin Laboratones, Inc.
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this man knows Honeycomb!

Ted Pajzk, a pioneer in the research, development and applicatior
of aluminum honeycomb materials. Ted has more than ten years
experience in the structural sandwich field and holds several of the basic
patents on core and sangwich 1'.3’:;-"5-’. ation. He 1s one of several Hexcel
engineers ready to lend their know-now to your most difficult Tabrica
problems. Hexcel GLASS FABRIC, COTTON FABRIC and ALUMINUM
Honeycamb 15 available in flat sheets, pre-snaped forms and tapet
o |i_| ] 'E |r|-:'i"I .;:'IH.J ._1' _'-I"“I: J ajall ! « i W | o : _'_: 1T Tl

EL PrRODUCTS INC.

FORMERLY
CALIFORNIA REINFORCED PLASTICS COMPANY
GB) - BIST BT, CAKLAMND B8, CALIFSEMNIA

IS W, ArBoOR wWITAE ST INSLEWODDR |, CALIFOMMIA

BTIP DAMNY LLE AVE., DALTIMORE 22 MARYLAMND
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with new Janitrol Hot Fuel Priming Unit

Think of it: A Curtiss-Wright turbo-compound engine,
cold-soaked for three solid days at minus 65°, being fired
in 60 seconds and running clear within three minutes. The
newly developed Janitrol Hot Fuel Priming Unit does 11—
repeatedly—reliably. It’s a real cockle-warmer for engineers
who like cold facts and warm engines!

Facts: The unit is less than 187 long, weighs under 16
pounds, heats fuel from minus 65°F to 200°F, and supplies
hot fuel at the rate required as long as necessary to insure a
smooth engine operation. It draws less than 7 amps, can
be used while the starter is on.

This 1s another case in which the nameplate “Janitrol”
stands for “specs met or exceeded” as it does in so many
aircraft heaters, gas turbine components, and combustion
equipment. Write for new engineering data sheet or call
your Janitrol representative.

Janitrol

AIRCRAFT-AUTOMOTIVE DIVYISION

SURFACE COMBUSTION CORPORATION
Columbus 16, Ohio

District Engineering Offices: New York, 225 Broodwoy; Washington, D. (., 4650 Eost-Wes! Highwoy; Philodelphio, Penno., 401 No. Broad 51
Konsas City, Mo., 2201 Grond Ave.; For! Worth, 2509 Berry 5t.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave.
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AIR TRANSPORT

LATE IN 1959 UAL'S DC-85 will fly 112 first class or 140 coach passengers on U.S. and Hawaii routes at 550-575-mph. speeds.

United Orders 30 Douglas

By Craig Lewis

United Air Lines became the first
domestic cammer to order turbojet
transports with a $175 million order
for 30 Douglas DC-8s.

Delivery of the new turbojet trans.
ports is scheduled to begin in May,
1959, and United plans to maugurate
service over its transcontimental and
Hawaiian system the followmg No-
vember.

With the United contract, Douglas
Aircraft Co. now has orders totalmg
$335 million for 55 DC-8s. Pan Amen-
can World Airwavs ordered 25 of the
transports earher this month (AW
Oct. 17, p. 7), along with 20 Boeing
707s.

The United DC-8 will be powered
by four Pratt & Whitnev )57 turbojet
engines, each rated at more than 10,000

Ib. thrust. The airline says the ]57s
will cost $145,000 each.

Range Over 3,000 Miles

The cabin configuration for the
United DC-8 will accommodate 112
hrst class or 140 coach passengers. It
will also carry 7.000 1b. of mail, express
and freight and a fuel load of about
15,500 gallons. Gross weaght will be
242,500 1bs., and range over 3,000 miles,

The United turbojet transport will
cruise at 550 to 575 mph. between
30,000 and 40,000 feet. A new pres-
surization system is designed to keep
cabin pressure at sea lev el up to 25,000

feet and at 5,000 feet at an actual alti-

tude of 34,000 feect.

All of the new jet aircraft will be

equipped with C-Band radar.
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United announced that its DC-8s
will be equipped with a thrust-reverse
mechanism to cut landing distances. A
program is also under wav to cut much

of the external noise from the turbojet
Lllgl'l'lL‘i

W. A. Patterson, UAL president,
said that one device has already been

tested which reduced noise considerably

and that other developments assure a
noise level materially lower than that
of anv current nmlh—fngmc |-|:1: aircraft.

Dmlgi is plans to flv its first DC-8
carly in 1958 and the transport is ex-
pected to be certified bv the Ciwvil
Acronautics  Administration by the
fall of 1959 in time for United to start
service in November, Douglas has ap-
phied for type certification and has
imformed the CAA there will be two
versions of the DC-8 for domestic and
mternational {:ll}r.rl:t:'um- Maximum
gross w eight will be 257,000 Ib.

an  American, \'i.l]ll'.]'l placed its
DC-58 order I:-Efurc United, will take
aircraft starting 1in December, 1959.
Pan American has ordered the overseas

DC-8 Jets

version and will have to wait for the
more powerful Pratt & Whitney J75
engine for its aircraft.

A CAA official will visit Douglas in
Santa Monica this week to begin the
type certihcation process, and  an
engineering group will be at the
Douglas plant in December,

Patterson said that United has been
consulting with aircraft manufacturers
for five vears i preparing to buy a
turbojet transport, and that operational
studies were made in a  vearlong
“Paper Jet” project at San Francisco
which was started i 1955.

Jet Economies

“Our studies conclusively indicate,”
Patterson said, “that on the basis of
present dav costs, the per seat-mile
cost of operating the jet plane will be
less than that for our latest tvpe piston-
powered aircraft. This, combined with
the trafic volume expected to be
generated by the greater speed and
comfort of the jet, will assure us of
the profits neccessary to support this

Typical DC-8 Times Between Major Cities

Expected Present
Mileage Jet Time Best Time

Hours Hours
Los AngelesNew York.......c0000s 2,469 41 73
Los Angeles-Chicago ........... 751 34 >4
Chicago-New York ... ovviivnivisis 724 1t 21
San Francisco-New York............. 2,580 4] 73
San Francisco-Chicago .............. 1,856 3t 53
Honolulu-San Francisco ... .......... 2,400 41 73
Honolulu-Los Angeles . ............. 2,558 5 8%
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large new investment in  aircraft.”

United built a full-scale mockup of
a jet airliner at its San Irancisco
maintenance base to use in planning
cabin configurations and installations.

I'or six months, the airline has had
a management and technical team
working full time on all aspects of
turbojet operations, maintenance and
service, United savs the group expects
the DC-8 to have greater dependability
than any previous airplane.

Patterson announced that a hnanc-
ing program is now being arranged to

pav for the DC-8s.

Unions in Conflict

Over United Strike

A fRight engineers strike called
against United Air Lines has resulted
in a familv squabble among American
FFederation of Labor unions.

The flight engineers struck United
October 23, but the airline continued
to operate with pilots filling the flight
engineer assignment on DC-6 and
DC-7 equipment. By the middle of
last week, United said that only about
5% of its schedules had been dis-
rupted by the strike.

Other AFL unions decided not to
support the Flight Engineers Interna-
tional Assn. in its fight with United.
The Air Linc Pilots Assn, said ks
members would continue to flv be-
cause the engineer strike was an at-
tempt to set pre-emplovment stand-
ards, and the net result would be to
tend to confuse authoritv in the cock-
pit. ALPA doesn’t agree that United's
plan to hire enginecers who are pilots
threatens enginecer's job security.

George Meany, AFL president, ac-
cused ALPA of “collusion” with the
airline in letting its pilot members
replace flight engineers. Meanv said
ALPA’s action is in violation of trade
union principles and noted that it
could result in expulsion from AFL.

Job security is the issue the union
struck on. All other items in the con-
tract, which has been under negotia-
tion since February, were settled, but
the company and the union couldn’t
agree on the securitv provisions, even
with the help of federal mediation.
The engineers struck 15 hours after
the mediation period expired.

The union wanted vanious job
security clauses included in the United
contract which the airline considers
unreasonable. United said that the
engineers want the guarantee of an
assignment on any new tvpe of aircraft
the airlme might operate, and the air-
line refuses to give such a guarantee.

A major point of contention be-
tween the union and the airline is
United’s policy of hiring engineers
which are also qualified pilots.
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American, United and Western
Report 9-Month Revenue Gains

Trunk airlines are reporting big trathe
and financial gams in the fhrst nme
months of this vear,

American Airlines, United Air Lines
and Western Air Lines have all recorded
substantial increases In operatmg rev-
enues and net earnings for the first three
quarters of 1955.

American Airlines

American reports net earnings  of
$14.337.000 for the nine months on
operating revenues of $194,895,000.
Earnings for the same period last year
were §5,466,000 including profit after
taxes of $1,126,000 on the sale of air-
craft and engines, and revenues were
$154,481,000.

Revenues and earnings for the first
three quarters of 1954 were affected by
a pilot strike in August which caused
a loss after taxes of $2,790,000.

Earnings for the 1955 nine month
period amount to 51.88 a common share
after preferred dividends, compared with
68 cents a share for the same 1954
period.

In the frst  three  quarters
American carried 5,473,000 passengers
3,267,000,000 revenue passenger-miles,
an increasc of 30% over the same

period last vear. Cargo traffic for the
nine months was 49,669,000 ton-miles,

31.5% more than last vear.

United Air Lines

United had record earnings ot
$10,011,309 for the frst nine months
of 1955, campared with $8,433,683 for
the 1954 period.  Revenues were
§179,269,786 for the first three quarters
of 1955 and $148,166,395 for the same
period last year.

United’s traffic and revenues for 1954
were affected by the American pilot
strike, which resulted in abnormally
high trafic for United during the
August interruption of American’s
operations.

Earnings for the frst nine months
of this vear amounted to $3.56 a share
of common stock, compared with 53.13
a share for the same period last vear.

United flew 3,054,512,235 revenue
passenger-miles in the period, compared
with 2,464,741,783 passengers-miles for
the 1954 period.  Mail trafhe increased
159, express trafic 23% and freight
trafic 27.5% in the fArst nine months
cf 1955.

Western estimates record eamings of
51,600,000 for the fArst nine months

Three Stages in BEA Turboprop Operations

British Europea 3
view showing three Vickers Armstrongs turbopiop airliners to the same scale. At bottom

i5 59-passenger Viscount now being o

n Airways’ present and future transport operations are symbolized in this

o ted by the carrier; in the center is a model of
the 65-passenger development of the Viscount ordered by BEA and at top is a model of
Vickers' latest turboprop, the 93-passenger Vamguard, 20 to 25 of which were recently
ordered by the airline (AW Oct. 24, p. 12). The two newer trans
equipment plans well into the 1960s. Initial developments of the Eu[[s-Rn}'ne RB 109
engine will give the Vangoard a 400-mph. cruise speed. Later models will cruise at 425.
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orts tepresent BEA

of 1955, a 55% increase over earnings
of 51,037,000 for the same period of
1954. The earnings represent net in-
come of $2.15 a share, compared with
51.45 a share for the 1954 period.

Operating revenue for the frst three
quarters was 523,100,000, a 28% in-
crease over 1954 revenues for the same
period.

Woestern declared a regular quarterly
dividend of 15 cents a share, plus 2
special dividend of 15 cents a share,
bringing the total 1955 payment to
Western sharcholders to 90 cents a

share, compared with a 60 cent total
m 1954,

CAAPlans Symposium
On Collision Hazards

Eight industry and government agen-
cies are scheduled to report on their
expeniences with mid-air collision haz-
ards at a symposium sponsored by the
Civil Aeronautics Administration at In-
dianapohs on Nov. 8§ and 9.
~ The participants in the mid-air col-
lisions symposium all are engaged in
“anti-collision” activities and will de-
scribe their efforts and results of test
programs involving basic aspeets  of
the problem. The meeting will be un-
der the direction of the Technical De-
velopment and Evaluation Center of
CAA at Indianapolis, with the coopera-
tion of the Illuminating Engineering
Society.

M. G. “Dan" Beard, assistant vice
president of American Airlines in charge
of equipment development, will be
chairman of all sessions, with Melvin
N. Gough, chief of the Flight Research
Division of NACA, as moderator, and
Donald M. Stuart, director of CAA’s
TDEC, in charge of local Indianapolis
maftters.

Demonstration of new devices, in-
cluding lights for use in daylight and
darkness, will be part of the svmpo-
sium. A night demonstration of cight
tvpes of new lights for night use will
be given on Nov. 8, to be followed by
a demonstration of lights for davlight
the next day. There will be an inspec-
tion of various anti-collision devices un-
der test by the TDEC at the Indian-
apolis municipal airport.

Speakers will include Dr. Walter F,
Crether, Wright Field, on human scan-
nimng habits; Capt. Norman L, Barr,
Naval Medical Institute, on atmospheric
visibility; Col. George O. Emerson,
Wright Field, on the effect of the re-
tinal blind spot; Maurice L. Laufer,
Grimes Mfg. Co., on requircments of
aircraft position lights; Thomas M. Ed-
wards, TDEC, on conspicuity in flight;
and Dr. Clifford Seitz, Navy Special

Devices Center, on general psvchologi-

cal problems of pilots. The talks will
be followed by general discussion.
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Sikorsky 35-Passenger Helicopter
May Be Ready for Airlines in 1959

By Alpheus W, Jessup

Bridgeport—The twin-engined 35-pas-
senger Sikorsky 5-56 helicopter should
be available for airline and industrial
operators m 1959 or 1960, according
to ]. E. Beighle, sales manager for the
Stkorsky Division of United Aircraft
Corp.

Provided turbine engine develop-
ment 15 adequate, Beighle believes the
5-56 will be an economical transport.
Military versions are now powered by
two Pratt & Whitnev R2500 engines,
delivering 2,200 hp. each. Replace-
ment with an engine like the Allison
156 derated from its maximum of
3,750 eshp, to 3,000 or 3,200 eshp.
will greatly increase single engine per-
formance, as well as overall operational
efficiency,

The commercial S-56 with turbine
power plants probably will have a con-
siderablv increased pavload over the
three-ton capacitv of present military
ships. The structural weight of the
latter 1s increased considerably by the
military demand that their version of
the S-56 carry its load on two cargo
beanng points,

Civil versions would have a much
wider load distribution, requiring light-
er construction and increasing useful

load.
S-58 Power Train

Meanwhile, Beighle foresces several
vears of commercial orders for the §5-58,
which was recently ordered bv New
York Airwavs. Now built for a gross
weight of 12,600, including a useful
load of 5.070 Ibs., the S5-58 has a
growth potential to a gross of 15,000
to 16,000 1b., a large portion of which
would be in pavload and passenger
capacity (now 12},

The heart of the 5-58 is its power
train and control system. This was

“.i‘l -

designed for the larger gross. All that
15 needed now 15 a more powerful en-
gim¢ than the Wright Cyclone C9
(R1520-84), which has maximum out-
put of 1,525 hp.

Sikorskv savs the turbine engine is
the ideal helicopter power source, The
company is working on a twin turbine
installation for the 5-56, Presumably,
this is a configuration using two Ly-
coming T53s, or similar engines,
which develop 800 hp. each.

In addition, of course, a new fuse-
lage would be required to provide
space for the additional seats or freight
loads the added power would make
possible.  This is neither a difficult
nor time consuming process, according
to Beighle.

Beighle believes that operation of
the S5-58 bv New York Airwavs can be
started next vear without any increase
in the helicopter airline’s subsidy. And
it 15 expected that the subsidy needs
will begin decreasing shortlv. Once
this has happened, it 15 hoped that
the Civil Aeronautics Board will con-
sider granting certificates to helicopter
airlines for other major municipal
centers.,

Onlvy when this happens will airline
helicopter expansion take place in this
country unless civil defense require-
ments speed up the expansion.

In the recent New England flood
disasters, helicopters  demonstrated
their usefulness under rescue condi-
tions that came close to duplicating
those which would be presented by
a nuclear attack on a U, S, ctv. In
a review of rescues of some 400 persons
made by its own helicopter crews,
Sikorsky figures that about half could
not have been rescued by other means
and would have lost their lives.

Los Angeles Airways is not expected
to buv 5-58s until next year. Now,
operating 5-553s, it has high load fac-

3 ES .
NEW SIKORSKY PLANT in Stratford where S-56 will be built includes 800,000 sq. ft.
of foor space, about 630,000 of which is being utilized for direct production. Hangar
is at right rear corner; beyond it is landing strip and helicopter pads.
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tors on its long haul routes and is car-
rving a high volume of mail. Both
factors are making for an economical
operation with the §-55.

Foreign Interest

Foreign interest in the S-58 is high.
Twelve countries have begun negohba-
tions, Four have almost firmed up
orders for 50 aircraft. India has asked
Sikorsky to help it dispose of the §-55s
bought last vear so that it can buy the
5-58.

Last week, Sikorskyv dedicated its
new plant at nearbv Stratford, Conn.,
where it is building S5-53 and will
build the S-36. When fullv equipped
and at peak production next vear, the
plant will employ 4,000 persons. The
Bridgeport facility is exclusively de-
voted to manufacture of the 5-35.

Board Would Reduce
Subsidy for Branift

Sharp reductions i subsidy for
Braniff Airwavs have been proposed by
the Civil Aeronautics Board in the first
mail rate decision reached under the
offsct principle.

The CAB proposes to apply earmings
of Braniff's domestic operations to
offset international deficits and cut the
carricr’s mail pay by more than half
the 1954 figure.  This is the hrst apph-

i
1

cation of the principle set by the
Supreme Court in the Chicago and
Southern case,

Under the tentative rate decision,
Braniff’s subsidy for 1955 is forecast
at $386,000. The annual subsidy fore-
cast for future vears is $979,000. This
means a reduction of $2.7 million for
4 normal future vear.

The 1955 subsidy is a $3.3 million
reduction from the $3,755,153 reported
for 1954,

This vear's subsidy is lower than
future periods because of an abnormal
tax situation caused by an accclerated
depreciation  program  which  ended
August 31, 1955,

Under the new rates, Braniff's do-
mestic  operations,  which  required
51,436,000 mm subsidv last vear, will
be subsidy free. The carrier's do-
mestic carmings in excess of 8% return
on investment will be used to reduce
subsidy requirements  for international
operations.

Eight Airlines SignPact
WithNew York Airways

New York Airways announced last
week that it has signed agreements with
cight national and international airlines
to provide their passengers with con-
necting helicopter service between New
York International, LaGuardia and

M@

New and Future IATA Presidents

Lord Douglas of Kirtleside, British European Airways chairman (left), greets Juan Trippe,
PAA president and new president of the International Air Transport Assn. during their
recent meeting in New York. Looking on is Sir William Hildred, IATA director general.
Lord Douglas is the president-elect of IATA and will take ofhce during the 1956 annual
meeting of the International Airline Association which is scheduled to convene in Edinburgh,
Scotland. Juan Trippe received the gavel as INTA president for 1955 during IATA’s annual
meeting in New York at the Waldorf-Astoria Hotel (AW Oct. 24, p. 108). His keynote
speech invited the Soviet airline, Acroflot, to join IATA,

B6

Newark Airports beginning Nov. 1. A
similar joint-fare agreement has been
in effect with N orthwest Airlines for
l'h'l:.' ]Ei.‘it severil 'Il].{.]']'ltl'if:'-.

The first of the new airlines to an-
nounce its agreement to the plan, which
15 still subject to Civil Aeronautics
Board approval, was Pan American
World Airwavs (AW Oect. 10, p. 115).
Those announced last weck:
¢ Trans World Airways.
® Air France.

e British Overseas Airways Corp.
¢ KLM Royal Dutch Airlines.

e Sabena Belgian World Airlines.
® Scandinavian Airlines System.
® Swissair.

Under the agreement, all interna-
tional transit passengers carried by the
airlines will pav no extra charge for
the helicopter service between the three
sirports,

All international onginatimg or ter-
minating passengers, however, will pay
$3.00 (before taxes) for the fight
hetween LaGuardia and New York In-
ternational and $5.00 between Newark
and Idlewild.

Robert L. Cummings, New York
Airways president, said in announcing
the agrecments that his company has
now reached one of its “principal ob-
jectives—(to) become an uc}jiuur:t of the
fixed-wing airlines of the world.”

Cummings also reported that his heli-
copter line 15 now carrving np%mxi-
mately 3,000 passengers each month.

EAL-Colonial Merger
Approved by Examiner

The Eastern Air Lines-Colonial Air-
lines merger agreement has been ap-
proved by Civil Acronautics Board ex-
aminer Herbert K. Brvan.

The examiner found that acquisition
of Colonial by Eastern 1s in the public
interest and should be approved by the
CAB,

He also found that Eastern has
offered a reasonable price for Colonial’s
asscts.

Under the acquisition plan, signed
last Januarv, Fastern would acquire
Colonial’s assets in exchange for East-
emn stock,

President Eisenhower turned down
the original Eastern-Colonial merger
agreement after the CAB approved it
1.1%1[:]1 he found Eastern had illegally
gained control of Colonial prior to the
agreement.

In a subsequent investigation, the

CAB found that Eastern had divested
itself of control.

The examiner recommends that assets
taken over by Eastern should be entered
on Eastern’s books at the book value on
the date of transfer and that the agree-
ment be subject to labor protective
Provisions,

AVIATION WEEK, October 31, 1955

CAB ORDERS

(Oct. 13 to Oct. 19)
GRANTED:

Capital Airlines an exemption to provide
free tr;mﬁpurhl[iqm to two techmical repre-
sentatives of Rotol limited for in-flight ob-
scrvation, for six months.

Western Air Lines feave to mtervene
in the Bonanza Air Lines permanent cer-
tfication case.

Central Airlines an exemption to serve
Sherman-Denison, Texas, on Segment 2
and Segment 3 of Route §1, for one year,

Leave to mtervene in the Easterm Adr
Lines route consolidation case to the
Charleston Chamber of Commerce and the
County Court of Kanawha County, W. Va,
the city of Memphis, Tenn. the Memphis
Chamber of Commerce and the Owens-
boro-Davies County Airport Board,

AFPPROVED:

Interlocking relationships  between John
. McKay, Jr., Riddle Airlines and Embry-
Riddle Co.: and between Charles A, Hinsch,
Riddle Airlines and Queen City Flving
Service,

Agreements imvolving United Air Lines,
Colonial Airlines and various other carriers
relating to intercompany arrangements.

Los Angeles Airways’ Revision Mo, 39
of its flight pattern, origmally approved
July 8, 1955, E:ur an indefinite period from
October 18, 1955,

ORDERED:

Ozark Air Lines to show cause why its
temporary mail rate should not be set at a
rate sufficient to provide a breakeven need
of $2,027,342 for the year starting Aug. 9,
1955,

Mohawk Airlines authonzation to omat
certain services at Auburn/Geneva, N. Y.,
Rochester, Syracuse, Ithaca, Binghamton/
Endicott/ Johnson City and Elmira/Coming;
and to conduct nonstop service between
Ithaca and New York/Newark and bebween
Elmira/Corning and New York/Newark.

Applications of Eastern Air Lines, Na-
tional Airlines and Southermn Airwavs and
the petition of the city of Dothan, Ala.,
consohidated with the Panama Citv, Fla-
Atlanta investigation. Leave to intervene
in the case is granted to Delta Air Lanes,
the city of Albanv, Ga., and thc Albany
Chamber of Commerce.

Application of the City of Lancaster,
Pa.. tor north-south service remmstated,

California Air Charter letter of registra-
tion suspended for failure to RAle certam
reports, unless the reports are Aled by Oct,
27. 1953,

DISMISSED:

Flying Tiger Lines application for an
exemption to perform a flight from Ham
burg to New York pursuant to a contract
with the Rector Shipping Co., at the re-
quest of the applicant.

Flving Tiger Line's application for an
exemption to perform certam charter flights,
since the termination date has passed and
the application is moot.

Alaska Airlines’ complant aganst a Pan
American World Airways proposal to re
duce roundtrip rates between Seattle and
Nome, Alaska, since the t:ump].'jint doesn't
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Traffic Control—Airline Insurance

It has been rumored that an airline vice-president was once scen reading
this column.

Now, if he should read this particular one, 1 would hke to ask that
Veep if he would please pass this on to the Prexv—for this is a high-level
proposition. Specifically, aviation is in great need of some high-level airline
know-how work on an msurance program.

In about five vears the airline business is going to be in the throes of the
greatest airborne revolution since the Montgolifier Brothers stopped plaving
around with hot air balloons. And with all this high priced equipment
buzzing around the skies, certain problems that are with us now will surely
be magnified. Trafic control will be one of these. And this is where
INSUTANCE COMEs In.

[t seems logical that if the airline industry has enough faith in the growth
of air travel to mortgage itself for untold millions it should have the wisdom
to take every step to insure that these airplanes will keep flving. Remember,
if they sit on the ground they just aren’t going to pay for themselves. And
without a good trafhe control system—far better than we have now—some
of this high-priced machinery will fall prev to unpremeditated idleness.

Costs of Poor Control

Under present day conditions it is a fact that many flights on the high-
density routes (and all routes may be high-density someday) are cancelled
for pure traffic control reasons—in weather that is perfectly flvable, The
beasts which are coming off the drawing boards now will be even more
susceptible to this illness. They will be more eritical concerning fuel and
will need greater assurances of expeditious landing clearances.

Aside from the weather problems there is the high-density problem itself.
As speeds go up (and sometimes windshicld arca down) and climbing angles
zet even steeper to reach higher altitudes, the VFR collision menace grows.
It is almost a certainty that the dav is coming when uncontrolled flight will
be a thing of the past. It simply will not be safe to flv on a see and be
scen basis. So we need a svstem which can handle traffic on a come what
mav, 24-hour-a-day basis, regardless of weather.

How does this concern the president and chairman of the board? Simple.
Thev must scriously consider allocating some super smart v.p.’s and what-
ever money is necessary to work on the problem of “kecpig ‘em Hying.”
Oh, I don’t mean designing hardware or svstems or such, There are lots
of smart people who can work on those problems. But they have to know
what to plan for.

What Will Future Bring?

So from the airlines we need “what:” not the “how.” What will air-
line requirements be in 10 vears, in 20 vears? What special aircraft char-
acteristics will need catering to? What equipment will airlines be willing
to install in these aireraft? Some of these may be “ecrvstal ball items,” but
we need some information with which to start. And. furthermore, we need
some rather firm answers so that the planning will be correct. We won't be
able to change traffic control systems every hime a new airplane comes out,
or another schedule 15 added.

Like all natural resources airspace is valuable. It must be used more
wisely than heretofore or clse there will be a severe shortage. Evervone
who has a stake in aviation has a stake in trafhe control. And the airhnes
arc one group who must take this subject seriously and lend top level
support.

87



88

OPERATIONS ENGINEERS

Concurrent with the establishment of a Military
Relations Department at the Fairchild Aircratt Divi-
sion, an Operations Engineering organization has
been established. The purpose of this new group is
to provide technical information for use by Fairchild
Military Relations representatives, as well as by per-
sonnel in Fairchild's engineering departments. This
new group will conduct studies on specific Fairchild
airplanes, as well as systems studies relating to pos-
sible future Fairchild developments.

The scope of this organization is such

that additional engineers are required in
the following fields:

Aircraft Utilization
Airborne Electronics
Climatology
Economics

Military Operations
Operations Research
Propulsion

The opportunities and salaries associated with the
new positions are in keeping with the responsibilities
of this work. Employee benefits in the form of group
insurance, individual and family coverage for hospi-
talization, retirement plan, sick leave, etc., are also

provided.

Send complete resume of education and expe-
rience, together with salary requirements to:

EMPLOYMENT MANAGER

et 805 PENNSYLVANIA AVENUE

AIRCHILD

Aneralt Divisiors

HAGERSTOWN, MD.

ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE,

state facts which warrant 51!5[Jcn5iml, in-
'u't*;t[gutmn or other action,

DENIED:

Frontier Airlines’ motion for consolida-
tion of its application for a Silver City-
Albuquerque extension with the case -
volving designation of Tucson, Anz. as an
intermediate point on Route 2. Leave to
intervene in the case is granted to American
Airlines, Frontier Airlines and the city of
Kansas City, and Trans World Airhmes 15
made a formal party to the proceeding,

Fastern Air Lines’ petition for recon-
sideration of Board action denving an earlier
Fastern petition in the Mackey airlines re-
'I'Ii,"l.‘l'."!li LS,

Eastern Air Lines’ motion for consolida-
tion of certain Eastern applications with the
New York-Florida case.

SHORTLINES

» Air France's first two 1649 Super Con-
stellations will have RCA X-Band radar
equipment which the carrier will use 1n
an operational studyv.

> Allegheny Airlines flew 5,449,000 pas-
senger-miles in September, an increase
of 41% over September, 1954, Trafhc
m the first nine months of 1955 was
42,248,000 passenger-miles.

»British European Airways will con-
tinue its helicopter service from central
London to London Airport through the
winter with a schedule of four round-
trip flights dailv. The service has been
operating with a 71% load factor.

» British Overseas Airways Corporation
has added another flight to its all-freight
service between London and the Far
Fast. Cargo flights now leave London
Sundav and Thursday and connect at
Singapore with services to Australia.

= KLM Roval Dutch Airlines have in-
angurated a Payv Later Plan for travelers
from The Netherlands and Belgium.
The minimum fare under the plan is
$52, with 15% down and up to 12
months to pay the balance at 9% per
year.

» Ozark Air Lines started service to
Owensboro and Louisville, Kv. October
21. Two round trips will be operated
dailv between Paducah and Louisville
via Owensboro.

» United Air Lines plans to offer alter-
nate routings to transcontinental pas-
sengers traveling on the new excursion
fare. . . . UAL has scheduled nonstop
services from the Pacific Northwest to
Chicago starting October 31. The
DC-7 service between Portland and
Chicago is 5% hours and 63 hours from
Seattle-Tacoma to Chicago.
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EMPLOYMENT OPPORTUNITIES

Attention!

NON-CITIZEN
ENGINEERS &
DESIGNERS...

... now you can work at Republic Aviation Corporation through
a liberal new arrangement made available to all engineers and
designers experienced in the Aircraft and Guided Missiles fields.

If you have had 5 or more years experience
in AERONAUTICAL ENGINEERING
and DESIGN —emphasizing one or more
of the following areas, Republic may have
an important position for you in:

AERDDYNAMICS WEIGHTS
DYNAMICS RIRCRAFT & MISSILE DESIGN
FLIGHT TEST PRELIMINARY DESIGN

THERMODYNAMICS ELECTRONICS
FLUTTER & VIBRATIONS CONTROLS
STRESS SYSTEMS

Today Republic’s famous Thunderjets and
Thunderstreaks are in service throughout
the free world. These planes, as well as the
new RF-84F Thunderflash, form part of
the striking arm of the air forces of the
U.S. and other NATO countries. Soon to
appear are the F-103 and F-105, while
planes embodying advanced aerodynamic

concepts are already in the mock-up and
prototype stage. Still others are on Re-
public’s drafting tables.

AND TO WORK FOR REPUBLIC IS TO
LIVE ON LONG ISLAND! You'll enjoy liv-
ing in the playground of the East Coast,
with its fine suburban communities, mod-
ern highways, miles of beaches and many
state parks.

RELOCATION EXPENSES PAID...LIBERAL
BENEFITS. Republic relieves you and your
family of all financial worries connected
with moving to a new position on Long
Island. The company also pays life, health
and accident insurance —up to $20,000 —
for you, plus hospital-surgical benefits for
the whole family, and 34 the cost of your
collegiate and graduate studies.

If you wish to join the select group of Republic engineers,
no matter where you are located now, write promptly,
describing your experience and training in detail.

A convenient interview can be arranged in your vicinity.

Address:
Mr. R. L. Bortner

Assistant Chief Engineer

ITEFEIETANES ANVIATFION

FARMINGDALE, LONG ISLAND, NEW YORK
AYIATION WEEK, October 31, 1955
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EMPLOYMENT OPPORTUNITIES
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ENGINEERS
DESIGNERS
DRAFTSMEN

Investigate Opportunities at

Enco DIVISION

OF ACF INDUSTRIES INC,

4:{e) Engineers have built a record of continuous progress and growth
for themselves and for the Company for a quarter of a century

+ « » growth in physical plant. personnel. number and diversity of
products and services.

this growth conlinues and we are constantly on the aleri for new
men to add fresh impetus 1o that progress . . . paying lop salaries
lo capable pecple.

Today

work will be interesting and stimulating . . il might include
electronic flight simplators, machine fools. guided missiles, or a
variety ol specialized electronic devices,

can choose @ home from a number of {ine nearby residential
areas convenient to both shopping cenlers and plant . . . and
you can further your education at the many nearby Universilies
« « » YOu can enjoy suburban living and be within easy reach of
the cultural advantages of the Nalion's Capilal.

now needs Electronic Engineers lall levels with seme overseas
positions available), Aerodynamicists, Analog Computer Engi-

neers, Mechanical Design Engineers, and supporting personnel.
Send resume or request for additional information to:

E n c 0 DIVISION

OF ACF INDUSTRIES
RIVERDALE = MARYLAMND

ERCO

II
i
i
L ]
'y
"
.

2 T

IN SOUTHERN CALIFORNIA

HAS EXCELLENT POSITIONS FOR

RADAR ENGINEERS

Pacific Division is engaged in development of a series of airborne
radar systems. These projects represent expanded job oppor-
tunities for radar engineers at all levels. Please write to
W. C. Walker, Engineering Employment Manager.

hy, - B

PACIFIC DIVISION

“Bendix’ Aviation Corporation
HMORTH HOLLYWODOD & LiIlF

e

— N T

-

. Ll o -
. SO SRR U R LN SRR NS B aee D ——
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ENGINEERS
North American's

SUPER
SABRE JET

Engineering Careers
OFFER

® Top salaries ® Maximum
employee benefits @ Chal-
lenging work in future air-
craft design and development
® Positions to match your ex-
perience.

EXGINEERING DEGREES REQUIRED
FOR POSITIONS LISTED BELOW :

Electrical

Design

Power Plants

Research

Aerodynamics
Structures

Vibration & Flutter
Controls

Electronics

Heat Transfer
Instrumentation
Servomechanisms
Dimensional Mathematics
Computer Programming
Weight Control
Mathematics
(Preliminary Design)
Laboratory Testing

ASSOCIATED PERSONNEL
Technical Artists
Technical Hlustrators
Design Illustrators
Draftsmen
&

GROUP OPENINGS
for ELECTRICAL ENGINEERS

Experience .111 froctional horsspower,
AC and for DO, electrical motor design
rerquired,

Wind Tunnel Instrumentation

Engineers
For desipn of clectrieal eircuaits for
wind tunnel fests. 2 veitrs exp, In nse
of e@lectirical inEtruments and evalua-

tlon of circuita,

NAA HAS BUILT MORE AIRPLANES
THAN ANY OTHER COMPANY IN THE
WORLD.,

Contact Box AW-04-101

Engineering Personnel
Morth American Aviation

Los Angeles International Airport
Los Angeles 45, Calif.

NORTH
AMERICAN
AVIATION

AVIATION WEEK, October 31, 1955

EMPLOYMENT OPPORTUNITIES

B MANAGER—FIELD INSTALLATION AND EVALUATION

—Qrganize and direct activities of a large group of
evaluation engineers, involving systein functions of
computers, radars and fire control equipment. BSEE,
15 vears’ experience in development and evaluation of
electronic equipment (5 years’' technical evaluation of
major missile guidance systems).

B PROJECT LEADER—DATA FHDEESSIHE—EupervisE

project activities involving radar video processing
equipment (analog and digital). BSEE, 10 to 15 years’
experience in development and design of electronic
equipment (5 years’ project direction). Experience with
eommunication equipment desirable.

B PROJECT ENGINEER—Prepare comprehensive engi-

neering reports by consultation with development engi-
neers. BSEE, 5 vears' experience in design and evaluation
of electronic equipment, plus several years in the prepa-
ration of engineering reports and manuals. Knowledge of
radar fire control desirable.

B PROJECT LEADER—FIRE CONTROL—Technically lead

a fire control project. BSEE, 10 years' electronic experi-
ence, including design, development, organization and
technieal direction of major projects (5 years in fire con-
trol, including tactical and control displays and human
engineering). Radars and data extrapolation experi-
ence desired.

B PROJECT ENGINEER—ANALOG COMPUTER—Assume

project responsibility and technically direct major por-
tions of a fire control analog computer project. BSEE,
10 vears' experience in electronics, including design, de-
velopment, organization and technieal direction of major
projects; 4 vears' experience in design and development
of analog computers requirad.

B SYSTEMS ENGINEER—Experience in broad systems

design or definite indication of promise is essential.
BSEE, 8 to 12 vears’ experience in electronies of radar
and guided missile systems; 5 years in design and de-
velopment of radar and electronic eireuitry required.

Please send resume of your qualifications to:

Mr. John R. Weld, Employment Manager
Dept. B-2K, Radio Corporation of America
30 Rockefeller Plaza, New York 20, N. Y.

AVIATION WEEK, October 31, 1955

RADIO CORPORATION OF AMERICA
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EMPLOYMENT OPPORTUNITIES
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ENGINEERS

PERMANENT
CREATIVE OPPORTUNITIES
FOR

ELECTRICAL

MECHANICAL
ENGINEERS

Bendjx

Immediate openings for . . . .

SENIOR COMPUTER ENGINEER

At least five years experience with
analog computers with contrel applica-
tions. A degree in electrical engineer-
ing, or math and physics required.
Activity is in the field of agircraft and

missile power plant controls, including
gas turbine, ram jet, and rocket types.

Work will be with hydra-mechanical,
pneumatic and elecirical components.

The fuel metering research facility in-
cludes an analog computer and jet
engine simulators.

MAGNETIC AMPLIFIER
SYSTEMS ENGINEER

Electrical engineer supervisory capacity
on research and development of mag-
netic amplifier circuitry, control systems,
and component design and testing,
supervising other engineers and tech-
nicians.

COMPUTER ENGINEER

Graduate engineers thoroughly quali-
lied as a digital computer programmer,
capable of handling engineering and
production calculations, to train present
personnel in preparation of data for
computer applications. Set up new ap-
plications. Work with complex dynamics
ond control problems characteristic of

the jet engine fuel system and landing
gear fields.

LIQUID PROPELLANT
ROCKET CONTROLS ENGINEER

Mechanical or electrical engineer to su-
pervise the research and development
of liquid propellant rocket controls, sys-

tems design, component design, de- |

velopment and testing.

The zalary of these positions will be
determined by your ability and ex-
perience,

send delailed resume listing educa-

tion, engineering experience, and
salary regquirement fo:

TECHNICAL EMPLOYMENT DEPARTMENT
BENDIX PRODUCTS DIVISION OF

BENDIX AVIATION CORPORATION

401 Morth Bendix Drive
South Bend 20, Indiana

We guarantee you on immediate reply—

s,

O

o .

TECHNICAL
REPRESENTATIVES

LEAR, INC, is expanding its top
notch Field Service orgonization to
keep poce with increasingly wide-
spread military acceptance of LEAR
flight control systems ond flight
reference systems.

Attractive salary, liberal expense
arrangements. Assignments may
require travel or residence at
assigned stations. Company ori-
entation prior to assignment.

Qualifications include:
1. E. E. Degree or equivalent.

2. Knowledge of servomechanisms,
gyros, electronics.

3. Tech. Rep. experience.
4. Must be U. 5. Citizen.

To apply, send resume to:
Field Service Manager

LEAR, INC.

110 lonia Ave., N. W.
Grand Rapids 2, Mich.

s s
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MANAGER
FLIGHT LABORATORY

Major eastern electronics
company has managerial
opening as head of its Flight
Laboratory.

Responsibilities include com-
plete administration of the
planning, operation, and
supervision of the functions
engaged in the flight test-
ing of electronic equipment.
Should be able to direct the
installation of aviation elec-
tronic equipment, the pilot-
ing of aircraft to conduct
tests, and also the mainte-
nance of aircraft.

For confidential interview, please submit
resume of education, experience and sal-
ary to
P-RISG, Aviation Week
330 W. 42 Bt., New York 36, N, Y.

GYROSCOPICS

Hesearch facilithes that enable you to
lixt out wour most revoluiionary ldeas
and éncouragement to publish originil
wiork svailable 1o the enginesesr experi-
eoced in preeision pyroscople  equip-
ne=nt.

Assignments In the fleld of missile
guldance svetems will inclode both
niechanieal and electrical problstas o=
vilving Iubrication, =mpesraturs Cons
trd, bearings, vibration and shock
wonpts, divelopment work in oooipo-
penis such as piokups, actelénameters,
amiplifiers and computers, plus propect
wiork on complete gyraacnplo 85 sUEDs.

ME, EE or expuivalent expeérienca re-
guired, Send resume in cenfidencg 1o

Technleal Personnel Dept. 2500

ARMA

Div. American Bosch Arma Corp.
Roosevelt Field, Garden City
Long Island, M. Y.

SKILLED

PILOTS

AYAILABLE

Mo Fee to Employers

PILOTS EMPLOYMENT AGENCY
Totecboro (N, J.) Airport
Hasbroock Helghts - B-1214

Systems Synthesis Engineer )
GUIDED MISSILES FIELD
@

A erentlve and responstble positlon with
General Elsstrle, B ocounpany nobsd  Dor

nainiaining a stimulating envinmmment for
engineers,

Progress in the developinent of gulded
mhssiles has ereated an opporiunity for an
I-".'I:IL*FIrﬂ:IE'-r-I! engineer capahle of ?J:!l:-'inu
i birned vlewpolnt (o tThe probliems of wesp-
o svstenis and of uslng o ércative ap-
proach 1o anthesize systems meeting mili-
tary requirements,

At least ten io (ifteen vears experiencs s
desirable, mnd hould include & back-
groiind In servo systems, radar syvstems,
mildance sestenis oe. An englneer with
three to seven seark eaperience will also
b considered for work in carrving mit the
impnre detalled portions of the systeEns syn-
ithesls Munctlon,

This Is an wnusual opportunity fo jein an
outstanding scientific staf in work of ma-
jor imporiance for the future.

Eendf eamplete resume fa
ME. JAMES HEVYELIN
“peciinl Defense Projects Dept,

| GENERAL @D ELECTRIC |

0 CAMPBELL AYENUE
SCHEMNECTADY, N. Y.

- f, '..- ~ -'-. -
g

ectmnius - Sales [ﬂginnnrin

Management Consultant

Lee Grant Snyder Company
1418 Morth Highlaond Ave.
Hollywood 28, Colifornio
Phone: Hollywood ?-62178
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Engineers

NORTH
AMERICAN'S
MISSILE

Dept. offers

ENGINEERS,
PHYSICISTS,
DESIGNERS

Careers in design and development of

Guided Missiles

Pioneer in guided missiles since 1946,
N.A.A.'s Missile depariment is today a

leader . . . N.A.A, is prime contraclor
for the SM-.64 NAVAHO INTERCONTI-

NENTAL GUIDED MISSILE . . . You
can join thizs success . . . You can work

with the nalion’s leading missile engi-
neers in N.A.A.s rapidly expanding
research and development programs,

ELECTRICAL ENGINEERS — Research

— Missile — Airframe — Indusirial.

FORMING & FABRICATION ENGI-
NEERS. To outline and carry out in-
vestigational and developmenial pro-
grams regarding sheet metal forming

| and forming methods. BSME or meial-

lurgical engineering plus 3 years' ex-
perience in sheel melal forming, prei-
erably in aircrall field.

FLIGHT TEST ENGINEERSE — DATA
ANALYSIS — Evaluation of Missile
Flight Test and participation in their
planning and execution. Technical and
scientiflic background required.

AERODYNAMICISTS — Missile sys-
tem design and development offers
you the challenge of the lulure.

Supporting Personnel

ELECTRONIC HANDBOOK WRITERS
COMPUTER PROGRAMMERS — Maih-
emaliclan Exper. on T01.

CONTACT BOX A-M3
Engineering Personnel

Department 9120

12214 LAKEWOOD BLVD.
DOWNEY, CALIFORNIA

NORTH
AMERICAN
AVIATION

AVIATION WEEK, October 31, 1955

EMPLOYMENT OPPORTUNITIES

believe in luck?

Is it luck when a man reaches the top before he’s
forty?

Certainly...if it is considered lucky to have ability,
plus the good sense to find a working environment
which is right for that ability.

It is that kind of “luck” which has resulted in the
development of new management methods that are
yvears ahead of the calendar by one of the youngest
management groups in the aireraft industry todoy.

You don’t need a rabbit's foot to find out what is
happening at Martin ... and what it might mean
for vour future.

Write to J. M. Hollyday, Dept. A-10, The Martin
Company, Baltimore 3, Maryland.
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EMPLOYMENT OPPORTUNITIES

LOCKHEED AIRCRAFT CORPORATION
GEORGIA DIVISION

Has opening for

INSTRUCTOR - AIRCRAFT ELECTRICAL

Thorough knowledge of maintenance and operation of modern
electronic equipment in aircraft required. Five years experience
in practical electrical maintenance and electrical instruction.

Write in complete confidence

Dept. IAE-10-14
761 Peachtree Street, M.E.
Atlanta, Georgia

¥lll'lil|-|l|n L] e LT L

o —
ENGINEERS

OPPORTUNITIES IN
DESIGN & DEVELOPMENT

i,
@

T

SENIOR ENGIMEERS For gyro system
development projects, and electrical
enqgineers with experience in design
and development of circuitry for air-
borne gyro mechanisms, servo mechan-
isms and their related systems,

ELECTRONICS ENGIMEERS To work
on autopilot systems development &
design or investigations, evoluation
and testing of systems involving inter-
acting servo loops, servo sub-systems,
circuitry including oudic frequency
amplifiers, mognetic amplifiers, and
switching systems,

DESIGM ENGINEERS For design and
layout of gyro instrument components
for aircraft fHight control systems.
Will consider top-grade mochine de-
signers experienced on intricate pre-
cision mechanisms with engineering
degree.

ENGIMEERS AIR DATA Development
engineers for master oir data systems
to be designed specitically for inputs.
Requires knowledge of altitude, alti-
tude rate, mach, air speed censors and’
instrument servoe theory and practice.

CTHITER M TTHT Gt s T EHIHHTHHE A THHITITHHL

We are located in Grand Rapids, Michi-
gan, a good clean & modern city of
200,000 where recreational & cultural
opportunities are the finest,

ST

Competitive salories. Gencrous moving
allowance. All replies held confidential.

Interviews arronged at company expense
with selected applicants.

send complete resumes to:

Personnel Manager

LEAR, INC.

110 lonia Ave. N, W.
Grand Rapids, Mich.

oY
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‘RAIRCRAFT CORPORAWION

—

e

POWER SUPPLIES

Airborne & Ground Systems

A reaponsible job In o fAeld af
.-_-:lq_u,'i:-'|.-1||_|-r|.;|.l :||:1|.|11|:|'L'.|.:I|l.'l:" IH T
open at GE for an engineer with
a BS in EE, and minimom of

2 years experience with missile
or aircrafl power syalems,

He will perform all englneering
work regquired for development
design and produet angineering
af power supplies for mizzile
electrical airborne and ground
aysiems in apccordance with
design apecifications. Thig in-

cludes preparation of comploeta
Toad anslysis : development or
gelection of power supplies ;
transmisgion and support of all
engineering Instructions to
manufaciuring seoction.

Salary is excellent.

Semd eopunlele revienee fo
ME. JAMES HEVELIN
Specinl Deflense Projects Dept.

GENERAL @ ELECTRIC

2900 CAMPBELL AVE.
SECHENECTADY, N. Y,

MALE HELP

STATISTICIAN

A trained statistician experi-
enced in aircraft work needed
to analyze and chart data on
learning curves for forecast-
ing efficiency and cost of a
large Detroit industrial concern.
In reply. please give personal

and complete employment his
fory.

P=-8151, Aviation Weel

E%0 N, Michigan Ave., Chicagdo 11, 11

CAREERS for
ENGINEERS

Ryan's increased activity in aircraft,
powerplant and avionics engineering
and manufacture is opening many new
opportunities for you to live and work
in beautiful Southern Galifornia. Your
reply to the Administrative Engineer
will be strictly confidential.

Ryan Needs:

Aerodynamicists
Mechanical Engineers
Engineering Designers
systems Analysts
Electronics Engineers
Flight Test Engineers
Propulsion Engineers
Electronics Technicians

RYAN
AERONAUTICAL COMPANY
SAN DIEGO, CALIF.

REPLIES ( Bax No.): Addresg to office nearest you
NEW YORK: 336 W, L2nd B, (36)
CHICAGO: 520 N, Michigaon Ave, 11}
EAN FRANUCIRCO ! G Polt BL, [ §) y
LO8 ANGELES: f111 Wilshire ivd., (171}

POSITIONS YVACANT

Chief Engineer: Exceptional position open for
gradunte mechanical engineer, age 45-45, ns
head of an engineering department I'11-_|:'_ COImn-
pany in compressed gas industry., Five to
ten vears experience required in product de-
gign and product engineering invalving manu-
facture of pressure regulating equipment
arnd Aow contral apparatus, Previous experi-
ence in organizing and managing an engineer-
ing depurtment is preferred. This is a top
nogition with n long established firm in the
midwest manufacturing and distributing on a
national baszis products used by hl}&ii“’-:l_lﬁ
and the aviation industry. Salary open. Will
pay interview exXpenses, Plense state educn-
tion. positions held, availabhility and salary
deslred. Replies confidential. HBox P-T960,
Aviation Week.

Aircraft Parts and Stock room man wanted:
Must be capable of mpanaging parts I'.ii"ll{l.lr'l.'
ment: buving supplies, ete. Please furnish

references. Located in Western Montana, Sal-
ary apen. P-8150, Aviation Week.

Engineers — Aeronautical (Structures and
Pawer Plant), Electronice—The Civil Aeronau-
tica Administration urgently needs engineers
to conduct development, applied nr-nr-:n‘r.h. ex-
perimentation, evaluation, and testing pro-
prams and projects on slegtronic ﬂljf:| fil.h"l;
aids to air navigation, communication, anid
irafic control: aireraft structures, power-
plants, Instruments, appliances, safety -le:-
vices, and other componenis; and airerait
flight analyvsis, instrumentation, and methods.
Salaries range from 24345 to 275570 per ¥ BT,
Write or send application or Standard ]'-_rrm.
57, which ean be obtained at your Poest Office,
to Personnel OfMeer. Civil Aerongutics Admin-
istrution, Technical Development and Evalua-
tion Center, P. 0. Box 5767, Indinnapolis,
Indinnn.

POSITION WANTED

Exccutive Pilot, 38, experience q:mva_ir.
nDC-4, DC-6B, Connies. EX-KLM Captain,
9500 hrs. 10 vrs. airline, 5 yra. U, 5, Navy,
Univ. Grad., knowledge French, Spanish.
PW-8061, Aviation Week.

Personnel Managers—MNeed experienced En-
gineers and Technicians? We offer a '|mralt!|j=1.
especially prepared to help you solve this
problem. Write for your “‘free”” copy of
“Réeservoir of Engineers and Technical Men.™
Classified Advertising Dept.—Aviation Week,

| 330 W. 42 St.. New York 46, N. X,

AVIATION WEEK, October 31, 1933
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G.M. ELECTRONICS DIVISION

offers challenging, pioneering oppor-
tunities to ambitious men. We ex-
tend a cordial invitation to every
deserving Engineer and Designer to
write us their wants. We may be

able to supply the square hole for
the square peg!

We Buy DC-3 and C-47

—alsn components; fuselages, center sectiona, Pro-
fer munout or nesding work, airline, pessenger, or

cargo, I'ratt & Whitney or Wright. Stata prioe,
time, guantity, ENgines,

a are not brokers

REMMERT-WERNER, INC.
Lambert Field St. Louls, Mo,

WANTED

I EAECUTIVE LODESTAR

Low airirame and engine time since con-
vorsion, Serial number above 2350, en-
gines 1820-56 or TZA with latest Wright
valve ond crankshait modilications. Li-
consed fo 19,500 lbs, T category.

Musi have excellen! interior with latesi
radic and navigation eguipment.

I W-8120, Aviation Week
520 No. Michligan Ave.,, Chicago 11, Il

AIRPLANES WANTED

Nead 50 Bonanzas, Naviona, 180°s, 190°s,
170°s, BARero Commanders, Twin Navions,
Twin Beeches, elc.

Will Buy Dealers” Stocks New or Used

Vest Aircraft Co.’s Skyranch
BOX 5306, DENVER 17, COLORADO

Lombert Field
St. Louis, Mo.
IMC, PErshing 1-1710

has Collins

1TL4—1TM—51R—51V—51X—511

Communications—Mavigation

AC SPARK PLUG »

GENERAL MOTORS

CREATIVE OPPORTUNITIES

in the following fields: Missile Guid-
ance Systems; Jet and Turbo Prop
Engine Controls; Bombing and
Navigational Computer Systems;
Airborne Fire Control; U.H.F. Com-

munications, MICROWAVE EQUIP-
MENT, etc.

SEARCHLIGH

(Classified Advi

BUSINESS OPPORTUNITIES E

EMPLOYMENT OPPORTUNITIES

I

St

ENGINEERS
DESIGNERS
NEEDED!

YOUR FUTURE

depends on your making the
right connection with the right
firm as quickly as possible. Why
not send full facts about vour
education, work background,
ete. We will do all we can for
yvou and treat it with the full-
est confidence.

THE ELECTRONICS DIVISION

GENERAL MOTORS CORPORATION
MILWAUKEE 2, WISCONSIN

T SECTION

i el

QUIPMENT - USED or RESALE

MANUFACTURING &
PRODUCTION 7/me

On The Following

Equipment: Expert in rasenl condi-
TURRET LATHES Production Enn
CHUCKING ;r,ff,"'-'r":"’-”.r 54500 each.
THREAD MILLERS Mock e e L et
LATHES * PROFILERS QUOTATIONS ey buschovl & poe Y aecled
BROACHING * HONING ON REQUEST P MU SRR

GRIMDERS

plus numerous sther [vpes
ol sguipmant,

Prompt
Attention

EERL ESS Products, Inc.

2460 Dixwell Ave., Hamdan, Conn.
Call {New Haven)—CHestnut B-2750

C-47 - DC-3C
DOUGLAS AIRCRAFT

26 and 28 airline possenger aircraft
for immediate delivery on lease-pur-
chase, long term payment purchase or
straight cash purchase at below mar-
ket price. Aircraft in excellent condi-
tion hoving woirstair door, outside bag-
gaoge compartment.
Call, write or wire . . . .

WILLIAM C. WOLD ASSOCIATES |

516 Fifth Avae. Mew York 36, M. Y.
Cable: BILLWOLD Tel. MUrray Hill 7-2050

Avallable im-
mediate deliv-

""\ ery in their

by Praill &
Whitney, FOB
Hartiord.

NEW P&W
985-14B

DEAL DIRECTLY
ENGINES

WITH OWNER

tity purchase.

Sinen these engines can

SEE0D egch not be replaced, offering must be
. gubject to prior sale. Only 2 left!!

TRADE-AYER COMPAMNY
Linden Airport, Linden, M. J.
Hunter 6-7690

Immediate Delivery |

We stock, overhaul and install

WRIGHT PRATT & WHITHNEY

R1820 R1830

B2, Bl wnF D B, =, i

R2000 R1340 R985

and our mos! popular DC3 engine
R1830 - SUPER - 92

ENGINE WORKS

Lambert Field Ine. St. Louis, Mo.

AVIATION WEEK, October 31, 1955

95



SEARCHLIGHT SECTION

Mo %Pm |

AN NOW for your
D TO THE WINTER. .. PL OVERHAUL

HEA ON
LOOK : oft MAINTENANCE, Mnmﬂm::u«n;.a
5 OMPLETE SERVICE FA @
IN MIAMI. . .C :e:uhve Aircra

for ALL Twm-Engmu E

arior craftsmen.

v P o
oted to interior an
large hongar dev
MHT'IHG One
o mponents and ports

RADIO — ELECTRICAL: Elecironic,
m;l.udl-ng rador, auto-pilots, etc.

sterior aircrafl

communication €0

R NEW, SPACIOUS.
% and P"“E“ﬂl“

BSyith

UR PLANE INTO OU

o
sTEP OUT OF Y R OUNGE for pilo

AlR- CONDITIONE

‘e or wire
v TODAY! CALL, wr
John Griffin, Managet,

Customer Ser
aircraft’'s aval

vice for your
dability-

AIRCRAFT CORPORATION

“Take a Heading :}_’;—;Reading”

FOR THE BEST
MAINTENANCE - OYERHAUL - MODIFICATION - INSTALLATION
READING AVIATION SERVICE., INC.

MUNIUCIPAL AIRFORT Phone 3-5255 READING, PENNSYLYANIA |
2 C-46F Type Aireraft ||| Remmert-VVerner
Available for long term lease or R A D A R
lease purchase arrangement. A % .band
Zero time, passenger or freight, Hamil- | | Lombart Fiald - s JOUIE 0,
lon Standard props. full de-icing equip-
ment, modified to 48.000 lbs. gross take-
off weight. . | CURTISS c_46

International Aircraft Cargo configuration.
Maintenance Co. Owner selling. Immediate delivery.
Lockheed Air Terminal, Burbank, Calif. For information write GLOBAL
STonley 7-3378 B15 Ingraham Bidg. Tal. 3-3393 Miami, Flovida
Fu R LEASE REPLIER ( Box No.): Addresg ta aflce noarest ot

NEW YORK: 330 TW. 48nd Rt. (36}
CHICAGD: 520 N, Michigan Ave, (11
HAN FRANCISCO : 68 Past 8¢, (4 )

CORPORATION LOCKHEED
PY-1 VENTURA =

With execulive cabin appoinimenis.
Complete radie aond instrumentation for
day. nigh!, and instrument flight, Cruises
265 MPH, ronge 1650 miles. Awvailable to
responsible lessee al o ceost lower than
ownership.

FOR LEASE

| | Will lease to responsible party Large lrregular
Airline: one aircraft presently
FL-80RR, Aviation Weelk,

operating.

WAHTED

FL-TG26, Aviation Week | =
330 W. 42 St., New York 36, M. Y. ! Wanted a8 wused Helicopter Immediately.
| W-8114, Aviation Weeak.

96

‘ SPECIAL SERVICES |

CONSULT LUND FIRST

when buying or selling

COMMERCIAL AND MILITARY AIRCRAFT,
ENGINES, PROPELLERS, ACCESSORIES,
INSTRUMENTS, RADIO, SPARE PARTS

With trained technicians and our
own inveniories we are geared 10
give you service with SPEED!

BOTH BUYERS AND SELLERS LOOK TO US!

230 Park Ave., N.Y.C. MUrray Hill 9-3620

EXECUTIVE TRANSPORT AIRCRAFT

All Models
BEECHCRAFT LOCKHEED
CONVYAIR GRUMMAMN
DOUGLAS CESSHA

AERO COMMAMDER

WELSCH AVIATION CO.

60 East 42nd Strest. Sulte 729
I New York |7, New York Murray HIIl 7-5E84

Remmert-
Werner

Inc. of

Inc. of
ST. LOUIS TOLEDO
Lambert Ficld Express Airport

Specialists in

DC3
LODESTAR TWIN BEECH |

Maointenance Overhaul
Inspection Convérsion

NAVCO .. ;=
INC. PEnhing 11710

Has all Parts and Supplies for Exscutive
DC-3 LODESTER BEECH

Alrframa Engines
AR.C. Bendix Caollins Lear rarr_'r Wiloox

Radlios

P&W Continental Wright Goodrich Goodyear

SALES REPRESENTATIVES

GEORGEE.R 1 JARRISALCO.INC.

SALES AMD EMGR. REPRESENTATIVES

Mhome--Mt'rray -7 81 TS WI-256 WUX

4231 East Douglas, Wichita, hansas
Firld Eavineering fces

wWie H:IT\. RANSAY CITY. FT. WORTH, 5T, LOU'IS,

DALLAS. FEDAR RAPIDS, DENVER & SEATTLE
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EDITORIAL Latest step in LEACH leadership...

400 Cycle Aircraft Relays for 120°C Operation

Secrecy Stifles Progress

There is a growing realization in top level mulitary
circles that the super-secrecy of current secunty policies
s responsible for stretching out the development cycle
of new military equipment. Military security policies
are so stringent that they have in a large measure pre-
vented the free flow of new scientihc mformation among
the technicians and engineers who were expected to
spur development of new weapons and have prevented
top level industry management from knowing enough
about military requirements to guide their irms along
sound technical lines on long range projects.

At the same time it is evident that the security clamps
on technical information did not prevent many of our
top technical secrets from leaking to the Russians. Nor
did these security policies stop the Russians from over-
coming much of our technical lead in atomic weapons
and high speed jet aircratt. Events of the past hve
vears have made it clear that the technical security
program of the Pentagon has been a miserable failure
and that it has hampered swift development of new
American weapons more than it has hindered the
Russians.

Lyman’s Warning

Last week we listened to Lauren D, Lyman, a former
New York Times Pulitzer prize winner, vice president
of Umted Aircratt Corp. and highly respected as one
of the elder statesmen of the amrcraft mmdustry, point
out many of the things we have cited above to a mili-
tary-industry-audience at the Aero Club of Washington.
Lyman warned that a democratic society cannot survive
on a “need to know” philosophy that eventually creates
an intellectual anstocracy and deprives the citizenry
of the information they need to make the intelligent
decisions necessary to insure survival. Lyman also warned
bluntly that the development of commercial aviation so
vital to both our military strength and our civilian
economy is being seriously retarded by unrealistic mili-
tary security regulations.

We recently had a shocking experience when the first
public information was released last month on Richard
Whitcomb's development of the area rule at NACA's
Langley Laboratory. This information was distnbuted
to the aircraft industry on a confidential basis in Septem-
ber 1952 and it was applied promptly to two specific
new supersonic prototypes. It got into one of these
planes largely through personal contact of the company
engineers with NACA staff men and into the other
because the firm's engineers were in deep trouble on that
particular aircraft and were beating the technical bushes
for possible solutions.

When Aviarion Week recently published the first
complete details on the area rule we were swamped with
inquiries from aircraft industry engineers who had
obviously never heard of the Whitcomb work or NACA's
confidential report. Top tier engineers from one air-
frame firm, well known for their excellent fghters,
expressed skepticism and in fact thought the Whitcomb
work was actually nothing more than the German
Kuchemann's “Coke Bottle” configuration of 1945. This
experience clearly indicates that the distribution of new
technical information among the engineermg and scien-
tific community in the aircraft and related industres 1s
utterly inadequate and needs serious study,

Who Is Helped?

Aviation Week refrained from publishing the area
rule story for 18 months after we originally obtamed 1t
because of security considerations outlined by the ughly
respected director of NACA. It may be true that we
kept the area rule information from the Russians for
18 critical months but we now wonder if we didn’t also
keep it from the bulk of engineers in the American air-
craft industry.

The Air Force is now realizing that it has been pay-
ing a prohibitively high price for its supersecurity. [Its
Air Research and Development Command under the
leadership of Lt. Gen. Thomas Power is tackling this
problem in a realistic manner. Plans have already been
made (AW Oct, 17, p. 12) to release the secret USAKF
technical planning studies to a selected list of 100 top
contractors working on new aerial weapons systems.

Details Next Week

The aircraft and avionics industry leaders will get full
details of this program at an Institute of Aeronautical
Sciences meeting in Dayton next Wednesday. ARDC
is also sponsoring a series of military-industry symposiums
on the critical technical problems of the hour to stimulate
better communications between engineers and scientists
working in related felds,

The ARDC program is important because it will re-
move some of the secrecy shackles that have prevented
the aircraft and avionics industries from making as full
and fast a contribution as the current technological race
with Russia requires. It is a program that should be
studied and applied by every government agency con-
cerned with technical development.

—Robert Hotz
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Get a plane going fast enough, and temperature starts
climbing. Components that once worked satisfactorily become
completely inadequate. Take relays, for example . ..

Yesterday's relays were large and necessarily heavy
to convert a plane’s power from 400-cycle a-c
to the d-c more desirable for relay operation. They worked
fine ... but only up to 71°C.

Now, Leach has passed this temperature barrier.

Its latest sealed aircraft relays use subminiature silicon
junction diodes for the a-¢ to d-c conversion . ..

assure flight dependability at 120°C . . . and they're smaller,
lighter in the bargain!

It’s another example of Leach leadership . . . research,
engineering and manufacturing teamwork giving
you equipment today ready for
tomorrow’s requirements,

Here's one of the new LEACH
high-temperature 400-cycle aircratt
relays . .. 9230 Series, a 4PDT, 10-
amp model weighing 8 oz, Other
maodels, with up to 6-pole and 5-amp
capacity and weighing as little as 4
oz. are also available, All are de-
simned in accordance with MIL-R-
G106A and MIL-R-3757B.
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UILDING BLOCK
SUB-SYSTEMS

Pioneered by SERVOMECHANISMS
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