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Kaylock Consistency

FIRST IN DESIGN - FIRST IN QUALITY « FIRST IN RELIABILITY

Fastener history is written in Kaynar's creation and production of lightweight selt-
locking fasteners having the utmost in dependability. Whnhether the requirements are
for a few or for many, Kaylock fasteners always embody the same high standard of
excellence. Write for the complete catalog of Kaylock all-metal tasteners.
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the most versatile
asbestos-phenolic
molding mat available

Elastomeric compounds, titanium
dioxide, potassium titanate, organic
and norganic fillers—these are
some of the things we have already
added to J-M Thermomat®. What

else can be added? You name it!
Whatever you specify, Thermomat
can hold it. What's more, custom
formulations can be made for you
at little or no extra cost.

On the job, Thermomat has a lot
to offer, too. It is a pliable, conform-
able product that readily lends it-
self to molding, tape winding and
hand lay-up. Available in sheet and
tape forms, Thermomat gives parts
and components rugged protection
in critical areas. Because the asbes-
tos fibers remain free-flowing dur-
ing molding, Thermomat provides
uniformly reinforced parts that

offer maXimum resistance to heat
transfer as well as to ablation and
erosion. And, they have a high
strength-to-weight ratio.

Thus far, more than a hundred
different formulations of Thermo-
mat have been produced Iin numer-
ous thicknesses and weights. Yet,
it is but one of a wide variety of as-
bestos materials made by J-M for
use in reinforced plastics...the wid-
est range of such materials avail-
able to the aerospace industry! For
adetails, write to Aerospace Products
Group, Johns-Manville, Box 14, N.Y.
16, N.Y.Cableaddress: Johnmanvil.

THE NAME TO THINK OF FIRST FOR ASBESTOS... JOHNS'MANVI LLE m



A few examples of the best U band
oscillator capability in the industry

These families of Sperry tubes are representative
of the most complete selection of U band klystron
oscillators available anywhere.

Four tuning arrangements—fixed-tuned, gap-
tuned, trim-tuned, and dielectric-tuned—enable
the designer to select the U band klystron with
the exact combination of operating characteristics

For High For Extreme
Power Output Mechanical Stability

n

- o

Fixed-tuned Fixed-tuned
(Two-cavity) Klystrons (Two-cavity) Klystrons
(SOU-4040 Series) (SOU-4040 Series)

Gap-tuned Trim-tuned
Reflex Klystrons Reflex Klystrons
(SRU-419 Series) (SRU-4470 Series)
)

Trim-tuned Dielectric-tuned
Reflex Klystrons Reflex Klystrons

(5RU-4470 Series) (SRU-4430 Series)

Dielectric-tuned Dielectric-tuned

Reflex Klystrons Reflex Klystrons
(SRU-4480 Series, (SRU-4480 Series,
in development) in development)

required by his system.

Since Sperry's line of U band klystrons is
already in the hardware stage, you get fast deliv-
ery and low prices. For complete information,
contact your Cain & Co. Sales Engineer, or write
Sperry, Gainesville, Florida. In Europe, contact
Sperry Europe Continental, Paris.

For Low For Wide
Voltage Operation Tuning Range

Gap-tuned Gap-tuned
Reflex Klystrons Reflex Kliystrons

(SRU-419 Series) (SRU-419 Series)

Trim-tuned Dielectric-tuned
Reflex Klystrons Reflex Klystrons
(SRU-4470 Series) (SRU-4430 Series)

Dielectric-tuned

Dielectric-tuned Reflex Klystrons
Reflex Klystrons (SRU-4480 Series,
(SRU-4430 Series) in development)

ELECTRONIC
TUBE
Dielectric-tuned EVIRION
Reflex Klystrons -
(SRU-4480 Series, | SPERRY RAND CORPORATION
in development) GAINESVILLE FLORIDA
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Jan. 7-9=Tenth National Symposiom on
Reliability and Quality Control, Statler
Hilton Hotel, Washington, D. C.

Jan. 9-10=Waorkshop Conference on “Long
Range Goals of Biology in Space,” Uni-
versity of Rochester, Rochester, N. Y.

Jan. 13-17—Society of Automotive Engi-
neers Automotive Engineering Congress
& Exposition, Cobo [-?:]'I. Detroit, Mich.

Jan. 19-23—16th Annual Convention, Heli-
copter Assn. of America, San Marcos Inn,
Chandler, Anz, _

Jan. 20-22—Aerospace Sciences Meeting,
American Institute of Aeronantics and
Astronantics, Hotel Astor, New York.

Jan. 21-24—Second  International  Arms
Contral and Disarmament Symposium,
Ann Arbor, Mich. Sponsors: University
of Michigan; The Bendix Corp.

Jan. 25=Seventh Annual Inland Empire
Quality Control Conference, American
Society for Quality Control, California
State Pﬂ]j'tf_‘{'hﬂit College, Pomona, Calif.

Jan. 27-28—=Second Annual Symposiom on
Fundamental Phenomena in the Material
Sciences, Sheraton Plaza Hotel, Boston,
Mass. Sponsor: Ilikon Corp.

Jan. 27-29—Conference on Control and Sys-
tem Optimization, Monterey, Calif. Spon-
SOTS: gu{‘iel}' for Industry & Applied
Mathematics; American Institute of Aero-
nautics and Astronautics; Institute for
Mathematical Statistics; U, 5. Naval Post
Graduate School.

Jan. 27-30—=20th Annual Technical Confer-
(Continued on page 7)
— |
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we re"peat:

SDS Computers give more an-
swers per dollar, more reliably,
than any comparable machine.

Why ? Because SDS general purpose
computers are new. And, we do
mean NEW: Reliability increased by
an order of magnitude. . .the only
high speed, low cost computers with
Fortran Il . .. silicon semiconductors
used throughout...five built-in
input/output systems, including
buffering...Add time, 16 psec,;
Multiply time, 32 psec. ., . . priced up
to $50,000 under other machines
...and so forth. O Perhaps, like
JPL, Bell Labs., NASA, Motorola,
G.E., Honeywell, RCA, and other SD3
customers, vou need a reliable, low
cost scientific/ engineering problem
solver. If so, we repeat:

SDS Computers give more an-
swers per dollar, more reliably,
than any comparable machine.

The SDS 920: $98,000

SCIENTIFIC DATA SYSTEMS
1649 Seventeenth Street, Santa Ifulnniu. Calif,
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uccessiul exprience ...the plus that

isn't written into space facility contracts!

When specifications call for facilities capable of
performance parameters never before attained,
and, in addition, capacity for future updatings,
it is logical to look for a supplier with a success-
ful background of accomplishment in this spe-
cifie area.

Stokes designed and built the first Goddard
| space chamber, NASA's "'E by 8." This thermal-
vacuum chamber, capable of a simulated 200-
mile altitude, is still in full-time use for satellite
systems check-out prior to launch. Other im-
portant Stokes first-of-a-kind faecilities:

G. E. Missile and Space Division: Four 5" x 5’
component testing chambers regularly attain-
ing vacuums in the 10* Torr range, using
20°K eryopumping.

G. E. Missile and Space Division: Three 39’
diameter spherical chambers, utilizing the dense
gas helium eryopumping techniques proved in
the 5’ x 5 chambers. These large units (one of
them 18 shown above) reached 10-!" Torr during
initial operation.

Bell Telephone Laboratories: 9’ diameter, 13’
long environmental-simulation chamber with
liquid nitrogen cooled shroud. 10 Torr has
been demonstrated.

NASA, Goddard Space Flight Center: Vacuum and
cryogenic systems for two chambers, 35" in
diameter and 60' high. These SES and DTC
facilities are used for proof-testing complete
advanced NASA space wvehicles and probes.
SES chamber eryvopumped to 10-1* Torr during
acceptance tests.

Douglas Aircraft Corporation: Three earth-orbit
simulators, the largest a 39’ sphere, for testing
spacecraft scheduled for manned flight. (In
construction.)

Working in close association with CryoVac as
supplier of ervogenic systems, Stokes is able to
offer more “'in house” capability than any other
supplier in the specialized field of space simu-
lation facilities. This capability covers engineer-
Ing design, construction, field erection, accept-
ance and performance testing.

Stokes will gladly put this integrated capa-
bility and its practical experience at your dis-
posal on a project management, single source
or turnkey basis. Write: Space Systems Depart-
ment, F. J. Stokes Corporation, 5500 Tabor Road,
| Philadelphia 20, Pa.

F. J. STOKES CORPORATION: PHILADELPHIA / LONDON / TORONTO

AEROSPACE CALENDAR

(Continued from page 5)

ence, Society of Plastics Engineers, Chal-
fonte-Haddon Hall Hotels, Atlantic City.

Jan. 27-30—=Applications Forum on Antenna
Rescarch, University of Illinois’ Midwest
Electronics Research Center, Urbana, I1.

Jan. 29-31—44th Annual Meeting, American
Meteorological Society, University of
California, Los Angeles, Calif,

Jan. 29-31—Solid Propellant Rocket Con-
ference, American Institute of Aeronau-
tics and Astronautics, Palo Alto, Calif.

Feb. 3-7—Fifth Annual Lectures in Aero-
space Medicine, USAF School of Aero-
space Medicine, Brooks AFB, Tex.

Feb., 3-7—International Conference on Ma-
terials “The Impact of Modern Phvsics
on Materials,” Sheraton Hotel, Phila-
delphia, Pa. Sponsor: American Society
for Testing and Materials.

Feb. 5-7=Fitth Winter Convention on Mil-
itary  Electronics, Institute of Electrical
and Electronics Engineers, Ambassador
Hotel, Los Angeles, Calif.

Feb. 13-15=Golden Gate Metals Confer-
ence, Amernican Society for Metals, Fair-
mont Hotel, San Francisco, Calif.

Feb. 19-Z1—International Solid-State Cir-
cuits Conference, Institute of Electrical
and Electronics Engineers, Sheraton Ho-
tel and University of Pennsylvania, Phila-
delphia, Pa.

Mar. 2-6—Fifth Conference on Applied
Meteorology (Atmospheric Problems of
Aerospace Vehicles), Atlantic City, N. J.
Sponsors: American Meteorological Soci-
ety; Federal Aviation Agency.

Mar. 4-6—Symposium on Thenmal Radiation
of Solids, San Francisco, Calif. Sponsors:
National Burean of Standards; National
Aeronautics and Space Administration:
USAF Aecronautical Systems Div.; Univer-
sity of California at Berkeley.

Mar. 9-10—Aerodynamic Testing Confer-
ence, Marriott T'win Bridges Motor Hotel,
Washington, D, C. Sponsors: American
Institute of Acronautics and Astronautics:
U. §. Navy.

Mar. 23-26—International Convention, In-
stitute of Electrical and Electronics Engi-
neers, Coliseum and New York Hilton,
New York, N. Y.

Mar. 25-27—Acrospace Beaning Conference
(unclassihed), Granada Hotel, San An-
tonio, Tex. Sponsors: USAF; Southwest
Research Institute.

Apr. 1-2—Fifth Symposium on Engineering
Aspects of Magnetohydrodynamics, Insti-
tute of Electrical and Electronics Engi-
neers, Massachusetts Institute of Tech-
nology, Cambridge, Mass,

Apr. 1-3=Fifth Annual Structures and Mate-
rials Conference, American Institute of
Aeronautics and Astronautics, Riviera
Hotel, Palm Springs, Cahf.

Apr. 6-8—International Conference on Non-
linear Magnetics (Intermag), Institute of
Electrical and Electromics Engineers,
Shoreham Hotel, Washington, D. C.

Apr. 7-9—Symposium on Parachute Tech-
nology and Evalvation, U. §. Naval Air
Facilitv, E] Centro, Calif.

Sept. 7-13=1964 Flving Display and Exhibi-
tion, Socicty of British Amrcraft Construc-
tours, Farmmborough, England.

Sept. 7-13—=15th International Astronautical
Congress, Warsaw, Poland.

electro-pneumatic
AIR TEMPERATURE
GONTRO} SYSTEM
by VAP-AIR

FOR CABIN, PRESSURE SUIT AND ELECTRONIC

. COMPARTMENT APPLICATIONS

{ Designed to deliver positive, accurate and instant
modulation with minimum bleed air loss. Instantly
responsive—simple in design, extremely accurate under
all service conditions.

SEirTREL STETLE

« “Off-Shelf" qualified on cur-

B —
— rent high performance aircraft
* Lightweight, compact, durable

 —— * No moving electrical contacts

R ) .

’*: L’Ii: el * lnaffected by vibration, shack,
1 . acceleration

Controller

plifier Power Controller cations

acts as temperature . . ] -
control. Operates in * Available in valve sizes of 1",

ambients of —-65 to 135" and 2"
+=250°F,

FE st
o

Valve and Actuator

| oty SPECIALISTS IN AIRCRAFT TEMPERATURE CONTROLS

coening. Gonsigerably FOR GVER TWENTY YEARS
lighter and smaller than Uaprﬁnir‘s extensive facilities and outstanding group of
JES LRI experienced personnel offer unusual capabilities in
’tr'r?:mﬁ_}['ﬂi; bl developing and manufacturing control systems and de-
ST e S i vices, pneumatic equipment and valves and heat trans-
fer equipment for aircraft, missiles and

Temperature y
Sensor ground support equipment,

Resistance : : :
type only For more information write for complete catalog

VLS VAP -ATR%wsion

Vapor Cerporation Dept. 25.L
B0 East Jackson Bivd., Chicago 4, I1linois

PROBLEMATICAL RECREATIONS 203

On what days of the week can the first day of a century fall?
( The first day of the twentieth century was Jan, 1, 1901)
—Contributed

A new, S-band electrostatically focused klystron has been de-
veloped by our Electron Tube division weighing just 25 pounds
complete, measuring only 17 inches long. The L3668H is rated at
30 Kilowatts peak and 5 Kilowatts average in the 2700 to 2900
Mecs frequency range. You may use one for mobile, airborne,
space tracking and communications systems. Contact the Market-
ing Department, 960 Industrial Road, San Carlos, California.

ANSWER TO LAST WEEK'S PROBLEM: A =3, B =7.

LITTON INDUSTRIES
Beverly Hills, California
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How to build a real gone airplane. The airplane that takes off pays off. And the
key to take-off readiness is integrated avionics, available at Sperry. For the user, integrated
avionics means maintainability, and low turnaround times—essential in keeping the cost of
ownership of an aircraft low, 0 Modern defense readiness calls for top systems reliability,
maintainability, operability and flexibility— and these must be designed in from scratch.
It means subsvstem reliability, down to the smallest component. Sperry’'s experience and
capability in integrated electronics/avionics systems — particularly in microelectronics —

is on target on every count. A recent example is the Sperry-designed and built AN/ARN-76

Airborne Loran C Receiver, using liny silicon-waler microcircuits, each equivalent to
about forty components. This design cut weight three hundred percent — increased relia-
bility five hundred percent. 0 Proven skills in microelectronics, inertial navigation, airborne
computers, sensors and displays, and weapons delivery systems — plus solid experience
in systems management—ideally suit Sperry for integrated avionics assignments, whether
for fighters, for transports, or for spacecraft. General Offices: Greal Neck, New York.

DIVISIONS OF
SPERRY RAND
CORPORATION



COUNT ON
DOUGLAS
FREIGHTERS
TO “DELIVER
THE GOODS”

THEY DO A “COME-THROUGH” JOB EVERY TIME. LOOK AT THE RECORD

DC-BFs are the first pure jet freighters. And they
carry cargo at fastest speed and lowest cost per
ton mile in aviation history.

C-133s are the only transports that can swallow
ICBMs whole, cutting days from trips between
manufacturing and launch sites.

C-124s are the mainstays of our military global
supply system; did yeoman work in Dew Line
deliveries; supplied the South Pole; served as fly-
ing hospitals during the Korean conflict.
DC-7Fs play a major role in airline freight
operations.

C-118s and C-54s were the Air Force's work-
horses during the Berlin Airlift...showed the

dependability built into Douglas transports.
DC-6As were the first to break-through the high
cost barrier to the expansion of air freight.
C-47s were the mainstays of our World War II
military supply effort, flew “the hump” regularly
to keep our life-lines to the Far East open.
DC-3s are characteristic of what can be expected
of all Douglas transports... more than 2500 com-
mercial and military versions are still flving after
25 years of rugged service.

It all adds up to this conclusion: for transports
that perform better, last longer, maintain easier,
and stay in there when the going is roughest, you
can depend on Douglas.

DOUGLAS BUILDS GREAT TRANSPORTS /

DOUGLAS

AIRCRAFT OIVISION
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It wasn't by chance that B&P was

selected to produce the first Vanguard satellites (payload structures). It
was due to our thorough knowledge of the space age metals. Our capa-
bilities in design, fabrication and assembly of all space age metals are the
reasons you can be sure of action at B&P. We are the number 1 supplier
of the Aerial Delivery Systems used by the U.S. Air Force and U.S. Army.

L N w T

at brooks & perkins”™

ﬁ View of the B&P Aerial | | l
Delivery System installed in A
the C-130.

send for your copy of our new
booklet entitled ""Count-down."

Investigate the potential of a career with Brooks & Perkins—An equal opportunity employer
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. Night time exposure mode by ground camero at Wallops Island, Va., traces the
EEEiEuﬂcutﬂrg flight puthpuf a Scout rocket, destroyed 11 sec. affer liftoff as it veered off
course on July 20 (AW July 29, p. 27). Wide light trail is the first stage burning. MumeT
of destruct is indicated by flare in first stage track just above the beginning of ‘EhE frack.
Light lines on either side of the wide track are the upper stages burning. Specific cuuiﬂ
of the malfunction was not determined, but o successful Scout lounch Dec. 19 (see p. 24)
indicated that modifications solved the technical difficulties.

dFI:!uﬂidi‘.!E_I:I-ITS_ 20, 21—General Electric; 24—U. 3. Navy;
- i Mational Aeronautics and Space Administration; 20, £i—bene : 24—U. 3. :
Eﬂﬂmﬁﬂ:}dd.%ﬁfﬁa l?nf; 27—Bosing; 31—British Aircraft Corp.; 32, 33—Lufthansa German Airlinegs; 42,
43, 45, 51—DINFIA; 53—General Dynamics/Astronautics; 56—Douglas Aircraft; 59—Beech Aircraft Corp.; 64—
EiF?msh:'p; &6—United Air Lines.
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Who can give you what fﬁﬁ want in trans

Because we did the pioneering work in this
advanced area, our engineers have the tech-
nical know-how and the skill to give you what
%'t:lu want. For example, one customer wanted
our megacycle radar recorders with a 40 db
signal-to-noise ratio and an absolute time base
itter of less than 50 nsec. He got them. And
absolute time base jitter was less than 20 nsec.
Another customer needed similar performance
in a one cubic foot airborne package. It had
to weigh less than 50 pounds. And it had to
record two megacycle hours. He got what he

S AMPEX CORP. 1963

t-free rotary head recorders? AMPEX

wanted. And reliability is 0.996 for four-hour
missions. Still another customer asked for
several 5.5 megacycle recorders with a 40 db
signal-to-noise ratio and a 25 nsec time base
stability. He got them —each in a cabinet the
size of a single rack. At Ampex, you can get
what you want. Need a 10 megacycle recorder?
200 to 1 time base expansion or compression?
10 nsec time base stability? Just come to
Ampex. For more information write to Ampex
Corporation, Box 6-1, 401 Broadway, Redwood
City, California. Worldwide sales and service.

EDITORIAL

Laurels for 1963

This vear in aerospace has been marked by few spec-
tacular public achievements.

[t has been a vear of intense, gnnding work m lab-
oratories, factories and program managers’ offices to build
the technical foundations for the next generation of
acrospace vehicles and missions.  This theme will con-
tinue dunng 1964, with the frst fruits of these labors
leaving the launch pads in the 1965-66 period.

In a vear of quict, solid achievement these are the
people and organizations we think made major contri-
butions to U. §. acrospace progress:
® Harry Goett, Jack Townsend and Bob Gray of NASA's
Goddard Space Flight Center for its excellent record
(100% on eight launches in 1963) of successtul satellite
launchings and operations. This is the second consecu-
tive year that all of Goddard's satellites were successful.
e Juan Terry Trippe, president of Pan American World
Airways, for his relentless fight to lower international
airline fares, particularly on the North Atlantic.
¢ Bill Lear, for having the zest to abandon one fabulously
successful career to launch another that developed the
fastest executive jet aircraft and got it flying this year.
¢ Allen Donovan of Aerospace Corp. and Maj. Gen.
Charles Terhune, Jr., of USAF Systems Command for
their organization and direction of USAF's Project Fore-
cast, which charted the shape and character of aerospace
power for the 1970s.

e Dr. A. L. Jones and his associates at the Sohio Research
Laboratory in Cleveland for achievements in operating
a private satellite tracking station which provides so much
valid data on Soviet space flights.

® Maj. Gen. Osmond J. Ritland, USAF, for his long and
persistent fight to develop a military manned space flight
program that saw fruition this year in the Manned Orbit-
ing Laboratory program, and for his many prior vears
of contributions as commander of the atomic bomb flight
test group and as sparkplug of the reconnaissance satcllite
program,

® Abraham Schnapf, Tiros program manager for the As-
tro-Electronics Div. of Radio Corp. of America, for his
direction of this highly successful weather satellite pro-
gram culminating in the launch and operation of
Tiros 8.

e Alan S, Bovd, chairman of the Civil Aeronautics Board,
for the judicious and impartial manner in which he has
operated his agency, and for his courage and effective-
ness in battling for lower fares on international routes,
and protecting the interests of the American air traveler.
® Grant Hansen of Convair/Astronautics; Bill Gorton
of Pratt & Whitney Aircraft; Edmund Jonash of NASA's
Lewis Laboratory and the others on the Centaur project
(AW Dec. 9, p. 21) who successfully flew the first iquid
hydrogen-powered space vehicle.

® Brig. Gen. Joseph S. Bleymaier, USAF, for lus tight
and efficient management of the Titan 3 space booster
program, which has the excellent co-operation of his two
major contractors, Martin Co. Denver Div. and United
Technology Corp.
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® Dr. Harold Rosen of Hughes Aircraft Co., inventor of
Syncom, for his unusual and bold approach to space com-
munications satellites that resulted in the successful oper-
ation of the world’s first 24-hr. communication satellite,
Syncom Z; and to his associates at Hughes, Donald D.
Williams, orbital control svstem designer, and Thomas
Hudspeth, clectronics designer, for Syncom,
® Robert F. Six, president of Continental Air Lines, for
providing superb service to air travelers in the regions
his airline serves, and for continuing to do it at a profit
in the face of the ferce competition from larger lines
on his segment of the transcontinental route.
® Charles ]J. Hitch, Pentagon comptroller, for his reforms
in the military budgeting process that have forced the
services into more realistic costing of their weapon sys-
tems.
® Carl Vinson and C. E. Woolman, two fine Georgian
gentlemen, who are closing their careers. Rep. Vinson
will retire after 50 vears in Congress, 15 vears of which
were spent i outstanding leadership of the former Naval
Affairs Committee and 14 vears as chairman of the
Armed Services Committee. Mr., Woolman, retiring
president of Delta Air Lines, built it from a crop dusting
operation to one of the nation’s finest and most profit-
able airlines.
® Mrs. Betty Miller, the first woman to solo across the
Pacific, completing a 7,400 mi. Aight ferrying a Piper
Apache from California to Australia.
* Col. Lonnie Q. Westmoreland, USAF, system pro-
gram director for the Vela Hotel project that put two
nuclear radiation detection satellites into 50,000-mi. cir-
cular orbits, 140 deg. apart, with a single launch as the
first step in developing a warning capability to detect
nuclear weapon testing in space.
® Rep. George Mahon (D.Tex). chairman of the
House Defense Appropriations subcommuittee, for his
tough-minded msistence on getting sound, detailed ex-
planations of U. S. military policy and programs from
the parade of starstudded witnesses and glib civilians
who appear before his group annually.
® Brig. Gen, Samuel Phillips, USAF, who, as program
director of the Minuteman, was responsible for getting
300 of these solid-fucled ICBMs operational and into the
hands of Strategic Air Command.
eSen, John L, McClellan (D.-Ark.), chairman of the
Senate Permanent Investigating subcommittee for his
dogged courage in calhng the top Pentagon civihans
bluff on how they awarded the TFX contract. Sen. Me-
Clellan’s persistence in pursuing this tack uncovered a
conflict of interest by former Secretary of Navy Fred
Korth; forced Defense Secretary Robert McNamara to
admit he had not practiced what he preaches in decision
making but relied instead on rough judgments, and forced
admission from Deputy Defense Secretary Roswell L.
Gilpatric of far more involvement with General Dynam-
ics both prior to and during his Pentagon service than
he had revealed during initial questioning.

—Robert Hotz
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SATURN V, pictured in drawing above, will be the free world’s
Iargest rocket, standing tall as a 30-story building and measur-
ing 33 feet in diameter. A National Aeronautics and Space Ad-
ministration program, Saturn V will be used to launch men and
equipment into earth orhit, lunar orbit moon landings and deep

space. Saturn will be able to place 100 tons in earth orbit, or
transport several tons of instruments to Mars. Boeing holds
NASA contract to develop, build and test the S-IC first-stage
booster, comprising five F-1 engines developing a total thrust
of 7.5-million pounds, equal to about 160-million horsepower.

Capability has many faces at Boeing

TWIN TURBINE Chinook, new Boeing-Vertol
tactical transport helicopler, now in operation
with U.5. Army. Chinooks carry 33 fully
equipped troops, cruise at 150 mph.

LUNAR LABORATORY and living quarters
for four research men on moon, based on Boeing

study. Also, under NASA study contracts and
its own research programs, Boeing is studying

L] ’
‘ ~ _
7 15\ e

¥i
manned orbiting research stations, ferry vehi- "t

cles, lunar explorations and deep space probes.

¥

AMERICA'S NEWEST jet, the short-range
Boeing 727, enters service early next year. The
727 will be able to serve eities now bypassed by
the big jets. Airlines have already ordered 147
Boeing 727s.

BOELEING

ce Tc-rﬁmnl' « Minadles « Military Adreraft Systema« 707, 720 and
7 Jﬂhu-n rifemi Masogement « Helico « Marine Vehicles »
Gas Turling EH-IJ'I'-H « Alsa, Baeing Scienti Hun-rdl Loluratorics
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WHO'S WHERE

In the Front Office

Clarence J. Woodard, president, The
Rucker Co., Onkland, Cahf., succeedin
Clark E. Rucker, now board chairman ﬂ!‘l§
chicf executive officer. W. Gordon Jarvis
succecds Mr. Woodard as vice president-

g'[.'I'II:.'F:'Il manager.

Milton Fm‘%}m, a vice president of Rocket
Power, Inc,, Mesa, Anz., a subsidiary of
Maremont Corp., has been named presi-
dent of Maremont's newly established Pasa-
dena (Calif.) Research Div.,

Fdward W. Virgin, a vice Prthidr_nl‘ of
Bell Acrosvstems Co., in charge of all
W 1~.lungmﬂ (D. C.) operations.

I'. Donglas Kenna, a vice president, Avco
Corp.; the general manager of the com-
pany's Research and Advanced Develop-
ment Div,, Wilmington, Mass.

Douglass F. Johnson, elected a director
of Atlas Corp. (AW Nov. 25, p. 23).

Donald M. Wilder, vice president for
Navy programs, Lockheed-California Co.,
Hurhnnli:_ Calif.

Lester R. Grohe, a vice president, Nor-
tronmics Div. of Northrop Corp., and mana-
ger of the Precision Products Dept., Nor-
wood, Mass., suceeeding William A, Jones,
resigned.

hester A. Dotter, vice president-manu-
facturing, Weston Hydraulies, Ltd., Van
Nuys, é:l!:lf a subsidiary of Borg Warner
Corp., and Thomas F. Fitzgibbon, vice
president-sales and  marketing. Kilbourne
H. Knox, vice president-enginecring at Wes-
ton Hydraulics, also named a director.

Thomas J. Rowe, corporate controller,
Trans World Airlines, Inc., succeeding
James I'. O'Crowley, Jr., resigned.

Dr. D. W. Randolph Lovelace, 11, presi-
dent of the Lovelace Foundation for Meds-
cal Education and Research, has been ap-
pointed a consultant to Dr. George E.
Mueller, associate admimistrator for manned

space fight, NASA.

Honors and Elections

Charles F. Home, president of General
Dynamics/Pomona, has been selected by
the Electronic Industries Assn. to receive
the EIA Medal of Honor for “outstanding
contribution to the electronics industry.”

A. Paul Vance, 5t. Louis, Mo., has been
clected president of the National Pilots
Assn. for 1964, Also: Dr. Mark DeGraff,
Tulsa, Okla,, 1st vice president, and Mari-
lyn Link, New York, Ind vice president.

J. T. Dyment, chief engineer for Trans-
Canada Air Lines, has been elected presi-
dent of the H:}le:l’} of Automotive Engi-
neers for 1964,

Dr. Amold O. Beckman, president of
Beckman  Instruments, Ine., has  been
clected chairman of the board of trustees
of the California Institute of Technology,
succeeding the late Robert L. Minckler.

Changes

Robert E. Rutherford, Jr., chief engineer,
CRBS Laboratories Electron Tube Dept.,
Stamford, Conn., and Sanl Decker, section
head, CBS Laboratories Military and Indus.
trial Svstems Dept,

INDUSTRY OBSERVER

P Pentagon proposes to continue funding of Nike X anti-ICBM missile
(]ER'EIHIJ‘JI‘JH:IH m Fiscal 1965, Present stage of development forestalls the
need for a decision on whether to commit the missile to production until

at least Fiscal 1966.

» National Aeronautics and Space Administration’s Marshall Space Flight
Center is Emlductmg pavload and trajectory analyses for a vehicle configura-
tion incorporating a liquid hydrogen-oxygen ]}uuglﬂs S4B stage atop a half-
length, 260-in.-dia., solid-propellant motor, now in feasibility demonstration
phase for USAF"s Space ';}”-‘nl'f..m'-‘- Div.

® [nterest in counter-insurgency aircraft has spurred design work within the
Argentine government's autonomous DINFIA (Direccion Nacional de Fab-
ricaciones ¢ Investigaciones Acronauticas) in Cordoba. Two single-engine
COIN aircraft ciuigm are being prepared by separate dtputanh of DIN-
FIA. One design, the 1. A. 55, “would be powered by a Turbomeca Astazou
10 engine, giving it a cruise speed of about 236 mph. with a 1,150-1b. weap-
ons EH}!HI{] and 158 gal. of kerosene.

» New propulsion contractor for Advanced Research Projects Agency's luglb
impulse booster experiment (HIBEX), mayv be selected by Boeing, the prime
contractor, for development of the vehicle's high-aceeleration solid motors.
Cost negotiations between Boeing and Hercules Powder Co., previously
selected as propulsion contractor, have not been resolved.

» Third General Dvnamics/Astronautics Centaur upper stage is expected
to be launched from Cape Canaveral between late March and mid-April.
The hyvdrogen-fueled stage will be delivered to NASA next February,

» Modified version of the Sparrow air-to-air missile recently demonstrated its
capability as an air-launched anti-radar weapon during tests conducted by
""Jaﬂ and Ravtheon. The missile homed so accurately on a ground radar set
up as a target that it went through the van on which the antenna was
mounted. Ravtheon also has developed a pod-mounted guidance system
which enables the Sparrow to be used against moving ground targets. In
air-launch tests, missiles scored hits against two small harges

P NASAs Flight Research Center at Edwards AFB will 1ssue requests for
proposals m January for a powered version of the M-2 mannced lifting
re-entry vehicle to mvestigate transonic flight up to about Mach 1.5. Pro-
gram will call for dropping the vehicle from a Boeing B-52 at about 40,000
ft. The M-2 will then climb to about 70,000 ft. before re-entrv. Lockheed
may propose an F-104 fusclage as the powered core unit for the M-2 conhg-
uration.

> McDonnell Aircraft Corp. may seek another industry source for ablative
thrusters in the 25- and 100-lb.-thrust categories for the Gemini spacecraft
attitude control system. Problems have been experienced with thrusters
of these tvpes built bv Rocketdyne, developer of the control system for

McDonnell (AW July 22, p. 184).

» Proposals relating to a submarine-launched ballistic missile considerably
Jarger than Polaris were submitted recently to Navvy BuWeps Special Proj-
ects Office as part of a series of advanced sea-based deterrent studies, Con-
tract award may hL made next month.  Proposals previously submitted
(AW Nov. 4, p. 23) were for a configuration smaller than Polaris. Both
missiles will be designed to be launched from great depths.

> Naval Ordnance Test Station (NOTS) will have syvstems management
responsibility for the Condor air-to-ground missile. Industry will support
NOTS in development of certain subsystems (AW Dec. 9, p. 23). Pre-
development phase of the program is expected to be initiated early next vear,

> Choice of t1 contractor for the Minuteman ICBM launch enabling system

(AW Nov. 4, p. 23), a secure h.a::'Lllp circuit to ensure ﬁm]pmnf launch, 1s
expected to hl.’, announced early in Januarv. Twao finalists in the Ballistic
Svstems Div. competition |TJ|‘:;1r!:'nt]t are Htlghu and I'TT.
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Washington Roundup

Disarmament Pl‘ﬂhil‘lg Mutual l'l:::h":t:l'i::}nﬁ in defense spending will be one of the items discussed when
U.S. and Russian disarmament negotiators sit down at the conference table in Geneva
Jan. 21 for another meeting of the Eighteen-Nation Disarmament Conference.

But high State Dept, officials see little chance of accomplishing anything beyond
talk because of the Soviets’ reluctance to accede to U. S, inspection demands. As one
high ofhcial put it recently: “We have no easv and simple wav of knowing what their
budget is and what it means in military terms without an enormous amount of inspec-
tion.”

Even though all sides want to put “some ceiling on this arms race,” the official
said, progress will be made through reduction of tensions rather than through compli-
cated agreements. It has been the Russians who in the past have suggested bilateral
cuts in militarv budgets, according to the State Dept.

The same inspection hurdle stands in front of a proposal for a U. S.-Russian bon-
firc of USAF-Bocing B-47s and Tu-16 Badger bombers to prevent more of these aircraft
from gnin% to smaller nations. Alreadv, Australia is receiving B-47s, and Egypt and
Indonesia have Tu-16s. Anvthing less than a well-inspected destruction of these homb-
ers would be assailed by U. 8. lawmakers in election vear 1964,

Another discussion topic at the coming meeting is ways to detect arms buildups
by stationing inspection teams at such critical points as rail centers. U.S. has experi-
mented with such techniques under Project Cloud Gap, a joint Defense Dept. and

i o - i disarmament agency effort.
Tactical rocket prubes for over-the-horizon More Sigr:i'ﬁmnt than the resnlts of these specific discussions will be the general
intelligencg will fill a vital need for our Armed Forces. chmate prevailing at Geneva. Forecasters see favorable signs in U. S, and Russian redue-

tions in military spending, the Yuletide lowering of the Berlin wall and the goodwill
usually extended a new President.

Presidential Action President Johnson's appointment of a Committee on the Economic Impact of
Defense and Disarmament underscores the Administration’s concern about the imme-
diate effects of base closings and other economy actions as well as the long-range
problems posed bv disarmament.

The new committee’s job is to review and coordinate Executive Dept. attempts to
determine the consequences of changes in military spending. With this knowledge in
hand, President Johnson said, the government will be in a better position “to minimize
potential disturbances which mav arise from changes in the level and pattern of
defense outlavs.”

Heads of several executive departments were requested in the President’s memo-
randum to name senior ofhcials to serve on the committee. The Council of Economie
Advisers representative will serve as chairman. Other departments and agencies to be
represented are: Defense, National Aeronautics and Space Admimistration, Commerce,
Labor, Disarmament Agency, Atomic Energy Commission, Ofhice of Emergency Plan-
ning and Budget Bureau.

Chairman Walter W, Heller of the Council of Economic Advisers formed such
an “carly waming” group July 10 (AW Sept. 30, p. 28). Detense Dept. already has
asked the Institute for Defense Analvses to find a way to provide five vears advance warn-
mg to companies and communities faced with readjusting to changes in defense
spending. President Johnson said he wanted to give Heller's group "a more formal
and permanent status.”

Congress also is trying to soften the impact of changes in federal spending and
may be able to agree on a legislative approach to the problem next year.

. - Moss subcommittee next year plans to issuc four comprehensive reports on govern-
Information Scrutiny ment information policies n:gardi:l:g: (1) how information was handled during the
Getting the job done takes this kind of electronics systems background. Cuban crisis and resulting reforms which have gone into what the subcommittee calls

the “World War 3" information plan; (2) NASA and Defense Dept. reports on their
own and foreign satellites—including heavy criticism of the U. 8. policy of not disclosing
anything about Russian launches until the Soviets do; (3) use of lie detectors by gov-
emment agencies; (4) explanations by government agencies—including NASA and

Bendix background in electronics and systems management includes being system manager for AN/AMQ-15 Definse, Dipt-of e flormition. Htatides

. ; . , . i s s
weather reconnaissance program, system integration manager for the Navy's satellite communication’s ship- Fuiticl Reaction Air Force space enthusiasts are angry about NASA taking the exccutive order one

step further by adding its own monogram to the new name for the Cape Canaveral
launch complex, designating it as the “John F. Kennedv Space Center, NASA™ . | .
FAA is considering installation of a low-cost mstrument landing svstem for the air

board terminal on the USNS Kingsport, system manager for an Air Force rocket communications system

and system manager for the Talos missile. This collective experience is currently being applied to active

strip at President Johnson’s Texas ranch . . . Chairman John L. McClellan of the
rocket probe programs for over-the-horizon intelligence at the Bendix Systems Division, Ann Arbor, Michigan. Senate TFX investigating subcommittee still intends to call former Navy Secretary 1'red
Korth, along with Defense Secretary Robert 5. McNamara, as a witness when hearings
resume next vear . . . Communist press claims Soviet Institute for Aircraft Rescarch
has developed vanable sweep wing designed for speeds of Mach 8.
WHERE IDEAS —Washington Staff

UNLOCK

Bendix Systems Division
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Mission Growth Planned for Biosatellite

System is being designed for in-orbit lifetime greater

than 30 days; more complex experiments planned.

By Edward H. Kolcum

Biosatellite spacecraft system is being designed with the potential for con-
siderable growth beyond the announced 30-dav in-orbit lifetime and for more
complex experiments than those now planned, according to Vincent C.
DeLiberato of General Electric’s Re-entrv Systems Dept.

DeLiberato provided the first details of the Biosatellite spacecraft and mis-
sions Dec. 29 at the meeting of the American Assn. for the Advancement of
Science in Cleveland. GFE is prime contractor for this National Aeronautics
and Space Administration project (AW Aug. 26, p. 33).

Biosatellite flight program will begin
in late 1965. Six satellites containing
monkeys and other biological research
specimens will be launched every three
months with Douglas Thor and thrust-
augmented Thor launch vehicles.

DeLiberato said the svstem will use
a standard satellite shell, and the in-
terior will be modified for three groups
of recoverable experiments:

e Primate, in which a monkev will be
the passenger. Life support system waill
provide a two-gas, 14.7 psi. atmosphere.
Oxvgen content will be 15-22%, and
the remaining gas will be nitrogen.

» Radiation, using hoth an on-board
radiation source and space radiation to
determine the effects on biological
specimens.

* Biorhythm and general biology, essen-
tially a testbed for a varietv of experi-
ments to determine the effects of long-

term zero gravity on living organisms.
This satellite will include artificial light-
ing, time-lapse photography and con-
tinuous on-board data recording.
DeLiberato said that the 30-dayv mis-
sion can be extended by using the
vehicle-satellite adapter section to house
in-orbit stores, Non-recoverable experi-
ments can be orbited in this section to
increase the system payload capability.
Normal three-day mission spacecraft
will weigh 875 1b. Thor Delta can orbit
‘384 Ib. for this period, and the thrust-
augmented Delta, 1,318 1b. Similar
payload growth can be accommodated
in the 21-day and 30-day missions. Bio-
satellite for the 21l-day mission will
weigh 8§96 1b. Delta capability for this

time is 964 1b., and the thrust-aug-
mented vehicle capabﬂlw 15 1,264 1b.
Thirty-day Biosatellite will we:gh 972

Ib., which is beyond the 959-1b. stand-
ard Delta mpahlhw Thrust augmenta-
tion gives a 1,252-1b. capability to the
30-day satellite.

Recovery weights are 195 1b, for the
three-day capsule; 184 1b. for the 21-day
satellite, and 242 1b. for the 30-day
orbiter.

Normal mission will be a launch
from the Kennedv Space Center on a
108-deg. azimuth, inclined 33.5 deg.
to the equator. Programed orbit will
be 150-200 mi. Recovery will be in the
Pacihc near the Hawaiian Islands by a
qlu{,l -based helicopter.

Ivdrogen-oxvgen ionic membrane
fuel cell being developed by GE for the
Gemini spacecraft will be used as the
prime power source for both 21 and
30-day flights. Silver zinc batteries will
be used for three-day missions.

GE Biosatellite evolved from the
smaller, recoverable Discoverer capsule,
also developed by GE. DeLiberato said
the separation, de-orbit, retro, spin/de-
spin, recovery retardation, recovery
telemetry and recovery location aids are
identical to the subsystems used on the
USAF Discoverer capsule, Although all
six Biosatellites are designed for water
pl-::'LuE thev can be air-snatched using
a nique developed for Discoverer.

One major modification has been
the installation of a quick-access breech
ring to permit installation of biological
spectimens within 3 hr. before launch.

DeLiberato described these other
major satellite components:

BIOSATELLITE SPACECRAFT SYSTEM designed by General Electric’s Re-entry Systems Dept. would be launched starting in late 1965
with standard shell surrounding three groups of recoverable experiments. Non-recoverable experiments can be flown in adapter section.
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® Tankage. Single tank will supply en-
vironmental and attitude control nitro-
gen, and a single tank will supply life
support and fuel cell oxygen. Gas will
be stored in crvogenic tanks to save
weight and volume. All cryogenic tanks
are modifications of those in the Gemini
spacecraft,

e Environmental control. Specified tem-
peratures are 75=2F and 75=5F, de-
pending on the mission. These close
tolerances will require water augmenta-
tion, and water will be drawn from
the fuel cell for cooling.

® Telemetry, tracking and command.
Pulse-code-modulated spacecraft telem-
etry system will be used. Discoverer re-
entry FM/FM will be used in the
re-entry vehicle. Tracking will be ac-
complished by the NASA minitrack
network, and re-entry telemetry will be
i:umpahble with that used in the Pacific
Missile Range.

Command system will have a ca-
pacity of 40 real-time commands and
a single stored command. Single stored
voice command will control de-orbit.

s Life support. In addition to the two-
gas atmosphere, this system features
lithium hvdroxide carbon dioxide ab-
sorption; lip-controlled water supply,
and sea water cooling after impact.

e Attitude control. This will be accom-
plished by nitrogen cold gas jets, acti-
vated when the threshold detector
senses the vehicle is exceeding a pre-
selected value. Two infrared sensors will
provide pitch and roll reference for re-
entry, and a mafgnetmnﬂter will provide
vaw reference for this maneuver.

Launch of the Biosatellite payloads
will mark a resumption of life sciences
space flight programs after what will be
a lapse of four years. Last primate
flight was made Nov. 29, 1961, when
the chimpanzee Enos flew two orbits in
the Mercury Atlas-5 capsule.

Primate flights were used extensively
in developing the Project Mercury sys-
tem, mainly in Little }nr: ballistic mis-
sions from Wallops Station, Va. NASA
established a policy decision during
Mercury that it would not fly animals
in either Gemini or Apollo spacecraft
developments. Contributing to this
decision was the position of the Mer-
cury astronauts, who felt that they
should make test flights, rather than
monkevs.

Gen. Phillips to NASA

Washington—Brig, Gen. Samuel C.
Phillips, vice commander of USATF Svs-
tems Command’s Ballistic Missile Div,
and Minuteman program director (see
p. 15}, will join National Aeronauhcs
and Space Administration as deputy di-
rector for Project Apollo on E?zm. 15.
He will be responsible for management
and administration of the manned lunar
landing program.

PRIMATE EXPERIMENT IN BIOSATELLITE would have a lifc support system providing
a two-gas, 14.7 psi. atmosphere. Oxygen content will be 18-229% and the remaining gas
will be nitrogen. The Biosatellite series will be a new start for life sciences space programs.

TWO OTHER MAJOR EXPERIMENTS of the Biosatellite series will involve radiation and
biorhythm/general biology studies. Radiation capsule, above, will nse on-board radiation
source and space radiation to determine the cffects on biological specimens. Biorhythm/
general biology experiments, below, will determine effects of long-term zero gravity on
living organisms. They will include artificial lighting, time-lapse photography and continu-
ous on-board data recording.

= [ =

SRS
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Nuclear Flight Programs Canceled
As President Trims FY’65 Budget

Washington—President Johnson's
economy ax last week fell on the Rover
nuclear propulsion flight program, mili-
tary hud%t:t requests and the hiring
policies of the U.S. government.

Atomic Energy Gmnmlfiamn and Na-
tional Aeronautics and Space Adminis-
tration in a joint announcement Dec.
24 said the Lockheed Rift (reactor-in-
flight test) project is canceled; the Kiwi
ground reactor part of the Rover pro-
gram will continue unchanged, and the
Nerva (nuclear engine for rocket vehicle
application) development effort will be
stretched out.

The joint AEC-NASA Space Nuclear
Propulsion Office estimates 1,300 em-
ployes will be affected by the cancella-
tion and stretch-out—675 at Aerojet,
400 at Lockheed and 200 at Westing-
house. AEC is expected to save $25
million in Fiscal 1964 and $54 million
in Fiscal 1965 while NASA is expected
to save $15 million in Fiscal 1964 and
$88 million in Fiscal 1965,

These economy efforts, the agencies
said, “will save as much as $180 million
of planned and programed funds in
Fiscal 1964 and 1965." AEC and
NASA said that thev have invested $450
million on Rover. President Kennedy,
after visiting Rover installations in De-
cember, 1962, rejected proposals to ac-
celerate the program and approved less
than requested (Dec. 17, 1962, p. 28).
President Johnson's action shows he too
agrees with those advisers who contend
it 15 too early in terms of the nuclear

Apollo Guidance Probe

Washington—Reports critical of the
Apollo guidance development program
have been turned over to staff members
of the House space committee for further
investigation.

Aviation Week & Space Technology
disclosed that members of the commit-
tee planned a brief investigation before
the Christmas recess (AW Dec. 23, p.
27). Following two meetings last week,
Rep. Olin E. Teague (D.-Tex.) said the
reports cast enough doubt on the re-
liability of the system being developed
under the direction of the Instrumenta-
tion Laboratory of the Massachusetts In-
stitute of Technology to warrant further
investigation.

NASA maintains that addition of
backup on-board computers, which
switch on automatically when a failure
occurs in the computer system, answers
most of the criticisms in the industry
| reports under study by the House space

committee.
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technology to invest heavily in actual
space flight vehicles, He is expected to
ask about $160 million for Rover in
Fiscal 1965, or about $100 million less
than the agencies requested,

Los Alamos Scientific Laboratory will
continue Kiwi nuclear reactor ground
tests through the next 12 months and
make a try to develop higher powered
graphite reactors under the project
name of Phoebus.

The stretch-out of the 1,000 mega-
watt Nerva engine project, being con-
ducted by Aecrojet and Westinghouse,
will be accomplished by postponing
flight system development, Instead, the
contractors will concentrate on reactor
engineering and the subsystems needed
to develop an operating experimental
nuclear propulsion engine, AEC and
NASA said they contemplate building
a flying version eventually, but did not
specify a schedule.

NASA’s Marshall Space Flight Cen-
ter directed Lockheed’s Rift project. The
agencies claimed “almost all” of the
$14 million already invested in Rift is
applicable to other programs. No Hight
hardware has been built. The Rift pro
gram called for delivery of the actu'ﬂ
flight stages and testing them in 1966

Minuteman Decision

President Johnson is to meet with the
joint chiefs of staff at his Texas ranch
Dec. 30 and then is to decide whether
to procure 50 or 150 USAF-Boeing Min-
uteman missiles in Fiscal 1965, |

Air Force Chief of Staff Curtis E. Le- I
May is arguing for the larger number, and
Defense Secretary Robert 5. McNamara
favors the smaller procurement. The
President's decision will determine
whether the U.S. by mid-1969 has 1,200
or 1,950 Minutemen. Another issue to
be discussed is whether to build a jet
interceptor for the continental air de-
fense forces.

and 1967. Last year the flight date
slipped to 1970 because of engineering
problems with the Kiw reactor.

President Johnson discussed other
economy moves between meetings with
high government officials at his Texas
ranch over the Christmas holidays, He
said $9 billion in military budget re-
quests was denied. This, however, 15
not unusual, Defense Secretary Robert
S. McNamara said he denied %13 billion
in Fiscal 1964 budget requests from
service chiefs (AW Jan. 21, p. 26). The
other economy move was setting ceil-
ings on the level of employment for all
government executive agencies. He said
there will be fewer federal emploves in
1964 than there were in 1963.

Boeing to Build Lunar Orbiter

Washington—Boeing Co. last week
was selected for a $60-million contract
from the National Aeronautics and
Space Administration to build fve
Lunar Orbiter spacecraft.

Boeing's proposal was selected after
NASA's top management re-examined
bids submitted by five irms. The others
were Hughes Aircraft Co., Lockheed
Missile and Space Div., the Martin
Co. and TRW Space Technology Lab-
oratones.

NASA said Boeing's proposal was
selected because it offered the greatest
assurance of mission success. The Boe-
ing proposal included use of a three-
axis stabilization system similar to the
one on the successful Mariner 2 Venus
spacecraft, an Eastman Kodak-developed
camera system and Radio Corp. of
America power and communications
systems,

AviaTioN Week & Space Tecn-
NorLocy learned that Boeing’s bid of
$60 million was the highest, but that
the firm won the contract because of
the high reliability factor in the space-
craft design approach.

Of all NASA's programs, the lunar
flight program has been the least suc-
cessful. All three Atlas-Able flights in

1959 and 1960 failed and all bve
Ranger flights—three of them lunar
photography mussions—were unsuccess-

ful.

NASA canceled five Ranger flights
—Rangers 10 thmu%I 14—on Dec. 13,
(AW Dr::-: 23, p. 28), cutting the pro-
gram back to four remaining flights.
Ranger 6, the next scheduled, is to be
launched in February.

With the first manned landing still
scheduled in late 1968, time is fast
running out for the reconnaissance of
lunar landing sites by unmanned space-
craft,

Although the remaining Ranger
flights and the first of the Surveyor
soft lunar landings are scheduled to
take place before the first Lunar Orbiter
flight in 1966, the Lunar Orbiter is
viewed as a determined attempt to -
sure availability of lunar surface pictures
if all else failed.

NASA said the incentive contract
with Boeing (AW QOct. 7, p. 32) would
provide for a spacecraft of 800-1b. or
under to fly on the Atlas Agena rocket.
The spacecraft is to carry scientific in-
struments, as well as cameras, to meas-
ure radiation levels and micrometeoroid
density,
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Flights Replace Hours as Measuring Unit

By Larry Booda

Washington—Number of flights, rather than hours flown, will soon become
the standard of measurement for accident analysis and cost effectiveness
studies in the Air Force, Navy and Army,

For nearly a year, individual services have been trying to find more
realistic ways of measuring aircraft operations so that budget requests can

be justihed with factual statistics.

Both Navy and Army favor the
change and have informally recom-
mended it to the secretary of defense.
The Air Force was slow to accept the
idea but recently changed its position
and now looks favorably on it.

Key factor behind the proposal is
flight length. One flight usually ac-
complishes one mission, regardless of its
length. Thus, a number of considera-
tions must be faced by service air pro-
curement and operations planners.
Among them are:
® Exposure to hazards. The cntical por
tions of a flight are takeoff under full
load conditions, early climb, some com-
bat in-flight operations and the final
approach and landing, An average
flight includes this set of actions, re-
gardless of its duration.

e Maintenance. Periodic maintenance
and overhaul in the past has been based
on hours lown. But maintenance 1s per-
formed between flights, to check air-
craft parts and replace them if needed.
Most parts receive greatest wear in take-
off, climb and landing.

® Cost effectiveness, Importance of the
mission must be weighed against the
factors of original aircraft price, cost of
maintenance and cost of operations.
Again the flight rather than the hour
standard fits more readily into this tvpe
of cost-effectiveness analysis,

® Pilot effectiveness, This has been a
center of argument for manv vears. A
jet fighter or attack aircraft pilot who

Sprint Nuclear Switches

Industry proposals for special nuclear
switches, designed to protect avionics
circuits aboard the Army’s Sprint anti-
missile missile from damage caused by
pulses released by nuclear explosions,
are being evaluated by Martin Marietta,
prime contractor for the high-accelera-
tion missile.

The switches probably would tempo-
rarily disconnect power to the circuits
when they sense brief gamma ray or fast
neutron spikes.  Nuclear pulses have
long been known to have disraptive ef-
fects on avionics gear (AW Aug. 8§,
1960, p. 58; Aug. 19, p. 93 )—particularly
digital circuits in missile guidance sys-
tems—well bevond normal  destructive
range of heat and blast effects.

R

has been flying five years may amass
1,300 pilot hr., a bomber pilot 3,000
hr., and a transpnrt pilot 4, ‘:rﬂI] hr, The
question raised most often is, “Does
the pilot with the most hours have the
most expenience and greatest compe-
tence?”’

Experience has shown that when
analysts compute costs, they ind them-
selves working on the basis of fights
rather than hours, In a single flight,
the landing gear will be cyeled once
after takeoff and again before landing.
Inspection and maintenance for thn.
subsystem thus 15 needed on the basis
of the number of times used, not how
long 1t was flown. Engines are oper-
ated at their maximum power for take-
off and at high power for the climb.
Combat aircraft use high power for

small portions of their combat missions.

For straight and level Right there is
little strain placed on the engines.

The one-time-per-flight principle ap-
plies to other subsvstems as well.
Bombs are dropped only once by the
large bombers. They are dropped sev-
eral times by attack aircraft, but each
mdividual bomb rack is used only once
per flight, In interceptors, air-to-air
rockets are fired one or more times—but
each individual launcher 5 used only
once.

Maintenance costs for most subsys-
tems, consequently, are tied more to the
number of flights rather than to the
times used, Avionics are an exception.
Electronic component lives are based on
time. But even here the shocks of
landing and combat maneuvers encoun-
tered on a single flight become mainte-
nance factors,

Accident rates have been tied to
hours flown since the early davs of avia-
tion. However, most accidents occur on
takeoff and landing. Thus the long en-
durance types of aircraft have much
lower accident rates per 100,000 hr.
Hown. In order to compute accident
costs for budget purposes, the use of the
flight standard will be more realistic in
that it will equalize accident rates be-
tween small jet aircraft, large bombers
and transports.

Pilot qualifications have also been
tied to hours. Pilots in non-flying billets
who meet the physical and age require-
ments for future combat duty must fly
100 hr. per vear. One jet pilot explains
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it this way, “In order to get my 100
hr, I have to fly the T-33 jet trainer,
My average time per flight is 2 hr. That
means | have to make 50 flights a vear.
The bomber and transport pilots fly up
to 12 hr. or more per flight.”

In analyzing cost effectiveness of air-
craft, three principal factors are used.
(One 15 the mrtif:, a flight in which a
military mission s performed, The
second is cost. Third is effectiveness.

Effectiveness is generally stated in
terms of percentage of target kill,
whether it be percentage of destruction
of a bombing target, troops put out of
action, vehicles disabled, aircraft de-
stroyed in interceptor missions or ships
sunk. DurinP World War 2, the popu-
lar system for measuring bomber ef-
fectiveness was tons of high explosive
bombs dropped on a target. This sys-
tem was applied to nuclear weapons
when they came into the inventory by
stating 5.T:rr.:ngth in kilotons and mega-
tons. Now it 15 gradually being phased
out in terms of target kill,

One result of applying cost-effective-
ness principles to tactical aircraft mis-
sions in which conventional bombs,
with yields in pounds or tons, is the
discovery that a simpler, less compli-
cated aircraft makes a much better score
than a complex aircraft. As one officer
puts it, “Don’t buy a megabuck air-
plane to carrv micromegaton bombs."”

Mauler Delays

Washington—Continuing delays and
problems in the development of the
Mauler tank-mounted air defense missile
have caused Army to order a four-month
project review and raised doubts over
the weapon’s future. The program is
reported to be about 18 months be-
hind the original schedule, which called
for production in Fiscal 1964.
| Pending completion of the study,

Armv has cut back monthly funding
about 60% from the previous $6.5
million. Prime contractor for the Manler
is General Dynamics/Pomona.  Ray-
theon is supphmg the traci.mg gmﬂﬂnl:e
radar and Burroughs Corp. is supplying
the digital guidance computer.

Mauler’s difficalties reportedly are the
result of the operational requirement
that the missile be able to hit targets
over 4 wide range of distances, to ranges
as short as 500 yards. The tronbles are
broadly attributed to “guidance difhicul-
ties,” but this covers a multitude of
elements and could include basic aero-
dynamic instabilities at short ranges.

Observers close to the program specu-
late that it may be canceled unless suc-
cessful flight demonstrations are made
by this spring.
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Inflated sphere undergoes test at NASA’s Langley Research Center.

Scout Launches Explorer 19

Rigid pre-launch checkout and test procedures were more responsible
than vehicle design changes for the successful performance of the Scout
rocket on which Explorer 19 was lannched Dec. 19 from Pt. Arguello,
Calif. National Aeronautics and Space Administration said before the
fight it hoped to put the 12-ft. inflated sphere into a near-polar orbit
with an apogee of 1,875 mi. and perigee of 375 mi. (AW Dec. 23, p. 39).
Actual orbital clements were apogee of 1,490 mi., perigee of 365 mi.,
inclination of 78.6 deg. and period of 118 min. R. D, Ginter, NASA's
small vehicles manager, said that the metal lining in the throat of the
Scout first stage nozzle was changed to withstand higher temperatures
and an insulation shield was installed around the third stage nozzle to
lower the temperature of components within the third stage control sys-
tem. Scout has had a reliability record of about 60%%, and following failure
of a re-entry test at Wallops Island on July 20 (see cover), NASA and mili-
tary Scout launches scheduled in the third and fourth quarters were post-
poned (AW Nov. 11, p. 34). Launch Dec. 19 was essentially a test flight
of the rocket and the air density-drag experiment a bonus. Although the
tracking beacon on the sphere did not work, the balloon was sighted by a
Moon Watch team in Australia on Dec. 20 and later radar tracking
established the orbital elements.

Folded sphere fits into a container 19 in. long and 9 in. in diameter.

Shareholders Approve
Garrett, Signal Union

Los Angeles—I"inal favorable regu-
latory and tax rulings are all that remain
pending prior to the merger of Garrett
Corp. into Signal Oil & Gas Co., fol-
lowing approval of the corporate com-
bination by shareholders of the two Los
Angeles-based companies Dec. 19-20.

Ofhcials of the two companies expect
the merger to become effective early in
1964. Garrett then will become a
whollv-owned subsidiarv of Signal, re-
taining its corporate identity and its
present management.

In the shareholder elections, the vote
to approve at both companies easily ex-
ceeded the required two-thirds of out-
standing shares necessary for the merger.
"‘upprmmnh:h 83% of Signal shares,
and 799 of Garrett shares, were voted
for the merger,

The nearly completed merger marks
the end of a sometimes-heated financial
chapter which began early in September
when Curtiss-Wright Corp. announced
an offer to buv 700,000 shares of Gar-
rett stock from shareholders at 550 a
share, about 58 above the market prce
(AW Sept. 16, p. 39). Garrett manage-
ment opposed this and a subsequent 557
a share offer. The Signal merger 15 an
outcome of Garrett management ef-
forts to fend off the unsuccessful C-\W
offers, and to forestall possible future
cfforts to acquire control of Garrett bv
C-W or some other companv not ac-
ceptable to Garrett management.

Johnson Scores Curb

On Joint Moon Flight

Woashington—FPresident  Johnson  ex-
pressed strong disapproval of the con-
gressional curb on any joint U. 5.-Soviet
Union manned lunar landing program
in signing the Fiscal 1964 Independent
Ofhces Appropriations Act.

After signing the bill on Dec. 19, he
noted his “concern,” and added:

“While it will have no practical effect

since there is no chance of our being
engaged in a joint manned lunar land-
ing with anv other countrv durnng the
remainder of this fiscal vear, 1 believe
such a restriction to be undesirable in
principle. [t impairs the flexibility
which we should seek to retain in our
relations with other countries, It mav
raise some doubts as to our willingness
to work cooperatively with other na-
tions in the most important space effort
of this decade, [inally, it i1s unneces-
sary; the Congress can and should,
without need for this provision, plav
its approprate role in any arrangements
we may make for international coopera-
tion in man’s attempt to land on the
maoon.”

‘ Apollo Fuel Cells Delivered

Washington—First three prototype fuel cell units for the Apollo command module
were delivered last week by Pratt & Whitney to North American Aviation, prime

Apollo spacecraft contractor, following acceptance tests in which the cells operated
over a range of 500-2,000 w. The fuel cell has been considered a key pacing

| item in Apollo development.

drinking water for the crew.

| to those in a Saturn 5 launch.

The system will power puidance, communications, environmental controls and
other electrical equipment in the command module. In addition, it will furnish I

Pratt & Whitney said it has operated fuel cells similar to the Apollo prototypes
for several thousand hours, System also has been operasted under vibrations similar

Pratt & Whitney is developing a smaller hydrogen-oxygen fuel cell system which
will power electrical units in the Lunar Excursion Module. |

Fifteen Firms Asked to Take Part
In Comsat Design Competition

By Katherine Johnsen

Washington—Fifteen or more firms
are expected to participate in the design
competition for a commercial commu-
mications satellite. Proposals to Commu-
nications Satellite Corp. are due Feb.
10,

The corporation plans to evaluate the
proposals and let contracts for actual
engineering dmgn by early March. The
design effort will last six months, until
arly September.

In the interim—before mid-1964—
the corporation will float stock (AW
Oct. 14 p. 34). Fifty per cent will be
offered to the public at a maximum
price of $100 a s ihm: and 50% reserved
for purchase by communication com-
MON CArTiers.

Following the six-month design ef-
fort, the new board of directors, elected
by the stockholders, will decide the
award of hardware contracts for the ac-
tual building of a satellite svstem.

In m]ttltmg design proposals  for
cither a medinm-altitude or a high-
altitude synchronous “bhasic :-'.ju.'uh:m." to
be operational ]f}ﬁ"-fﬁ the watLI]itL‘
corporation raised “the possibilitv’” of
an carlier expenmental-operational capa-
bilitv, This would involve orbiting a
first generation commercial !-‘_I.'I'IIE‘-!II'{'II'I:{]IIH
satellite in 1965, It would have band-
width and power for television capabil-
ity: or for facsimile, data, or telegraphic
message traffic; or for up to as many as
"-Iﬂ two- wav telephone channels.

“Additional svnchronous satellites of
this tvpe could also be added later if de-
sired,” the corporation said.

The corporation set these critena for
proposals for the basic svstem:

e For a medium-altitude system, the de-
sign must provide for an initial launch
not later than 1966 and for initial
global coverage not later than 1967. It
must be based on circular orbits of
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5,700 mi, to 13,800 mi. The number
of satellites for a random svstem is to be
assumed as 18, at 90-deg. inclination.
For a phased medium-altitude svstem, it
is to be 12 satellites: two orbit planes of
six each at 90-deg. inclination.

® For a synchronous system, initial
launch must take place not later than
1967, and initial global coverage
achieved not later than 1968, It is to
involve six satellites in equatorial orbit
at 22,300 ma.

The corporation said the numbers of
satellites I!::-r the three svstems were
specihed solely to provide a common
basis for proposals. Thev do not neces-
sartly  represent the numbers for an
actual operational system.

Three vehicles were stipulated for
cither single or multiple launch of the
satellites: the Atlas-Agena, the thrust-
;lugl‘ﬂr:nh_d Delta, or the thrust-aug-
mented Thor-/ "qu:n;l Designs for other
launch vehicles must be 31prmu] by
the satellite corporation. The cost per

shot was given as $8.5 million for the

Atlas-Agena, 53 million for the thrust-
angmented Delta, and 56 million for
the thrust-augmented Thor-Agena.

All the satellites proposed should be
designed for an in-orbit operating life
of at least three vears, the corporation
said,

The bidders list for design proposals
includes these 15 firms:

Radio Corp. of Amernica; Bendix
Corp.; General Dyvnamucs Corp.; Gen-
cral Electric Co.; General Telephone &
Electronics Corp.; Hughes  Aireraft
Co.; International TLle!mm & Tele-
graph Corp.; American Telephone &
Tf:l]lgmph Co.; Lockheed Aireraft
Corp.; Martin Co.; Motorola, Inc;
Philco Corp.; Ravtheon Co.: TRW
Space Technology Laboratones and
\l’unnﬂlmuﬁn Elcctric Corp. On re-
quest, the satellite corporation may ap-
prove other bidders.
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Receiving Kits May Widen Tiros Data Use

By George Alexander

Cape Canaveral—Success of the first lutumqtic Picture Transmission

(APT) camera system aboard the n::rrblhng

iros 8 111Ltmmlng1m! satellite has

suggested plans for simple, low-cost ground receiving kits with which any
local commercial television station could service its community with real-
time weather displays and analyses for that particular area.

Radio Corp. of America, developer of the APT system and builder of
the Tiros satellite under contract to NASA's Goddard Space Flight Center,
15 understood to be on the verge of marketing an APT ground kit for regular
weather stations which would cost around $25,000. Most of the ground sta-

tions purchased by users for the AP
Corp. cost approximately $32,000 each.

Beyond this, RCA is said to be ac
tively considering kits consisting of re-
ceiving antenna, photo-facsimile ma-
chine and related equipment, which
would sell for an as-vet undetermined
price but which would be within reach
of most commercial television stations.
If this market should develop as ex-
pected, Fairchild-Stratos and other firms
undoubtedly would give RCA compe-

tition. In a situation like this. ob-

servers believe that a cost of less than
510,000 for a complete kit is possible,

Fairchild-Stratos has definite plans to
continue {Euch}plnunt and marketing
of Tiros ground stations of which it has
now delivered 47. Production is at sernial
number 51, and a station has been or-
dered by the French government, Fair-
child said.

Tiros § and its APT system were
launched from here at 4:30 a.m., EST,
Dec. 21 after a week of postponements
caused by the Delta launch vehicle
(AW Dec, 23, p. 26). The 260-1b.
satellite was injected into an orbit
whose apogee was 469 mi., perigee of
436 mi., period of 99 min., and an .mg]f.'
of inclination (to the equator) of 58.5
deg—all well within planned param-
eters. The satellite carried a conven-
tional 108-deg. lens television camera,
two of which have been flown on all
previous Tiros spacecraft, but no in-
frared sensors, The regular TV camera
was not working prﬂpuh after orbital
msertion and hnfh NASA and RCA
othcials were attempting to determine
a cause by late last week. Interference
from a strong ground radio station was
considered as a possible cause.

Demonstration of the APT svstem’s
capabilities and of ground stations’
ability to receive and use the data
transmitted by this system was of prime
importance in this flight. The APT
Hown aboard Tiros 8 is the same tvpe
of camera that will be flown aboard
the more advanced Nimbus weather
spacecraft, the first of which now is
slated for launch in the first quarter
of 1964 from Pacific Missile Range.

APT was conceived as a simple and
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program from the Fairchild-Stratos

rehiable camera system which would
transmit  cloud-cover photographs  to
ground stations without complex pro-
gramming circuitry.  On  a  Nimbus
vehicle, whose onentation would be
changed constantly so that its cameras
would always be pointed toward the
earth, the APT system would auto-
E 1I1L1]h transmit pictures to all ground
stations within the 1,500 mi. radial
range of 1ts transmitter. A sun-sensor
would shut off the svstem when the
satellite passed into the earth’s shadow.

On the space-oriented Tiros satelhite,
however, the APT system carries a pro-
grammecer so that \‘J"\S'\. can command
use of the new camera dunng those
times when orientation of the satellite—
in relation to the earth—and available
sunlight are correct. Control of the
camera’s duty cycles also permits NASA
to extend the approximately 600-800

Avionies Joint Venture

Moartin Marietta and Thompson Ramo
Wooldridge have agreed to form a
| jointly held avionics .r:mnp;m}u centered
about the latter’s TRW Computers Div,,
Canoga Park., Calif., manufacturer of
military and process control compnters.

Martin is expected to provide financ-
ing for an expansion of the division's
activitics as well as extensive marketing
capabilitv. Martin presumably will share
m the direction and management of the
division, which will be renamed.

Martin has long been interested in
acquiring extensive avionics capability,
particularly computer capability. In the
past several vears, it has attempted to
purchase into General Precision and
Sperryv Rand Corp., both of which have
large computer divisions.

TRW Computers 15 prime contractor
to the Army for the command and con-
trol information systems-70, an Army ef-
fort at antomating field artillery, includ- |
ing missile fire control. The diuigiuni
sales are believed to be between $15 and
516 million annually.

hr. lifetime of the camera over as much
as 4 one-year orbital period.

The programmer also permits NASA
to command the APT system to begin
operating when passing over an area—
such as Europe or the South Pacific—
where orientation and lighting require-
ments are satisfactory, but where there
is no station capable of sending a “tumn-
on’' signal to the satellite. Without this
provision, the APT system would come
on whenever the sun was in the proper
position, regardless of the earth’s loca-
tion. The system therefore could
futilely photograph outer space.

As of last week, there were stations
i France, the Indian Ocean, England,
Australia and Canada equipped with

APT receiving kits, in addition to 40
U. S. stations on the continental U, S
Hawan, Alaska and Puerto Rico, and
U. 8. military installations in New
Zealand, Okinawa, The Philippines,
Spain, Germany, Japan and Turkey.
Only four U, S. stations—in Alaska,
Wallops Island, Va., Pt. Mugu, Calif.,
and Frn‘lc‘ﬂmn N. I—lmu_ the nhihh
to command the satellite to begin re-
mote operations. Remote operations are
controlled by a timer aboard Tiros 8
and this can be set to begin up to 3 hr.
after receipt of the “on” signal.

The APT camera consists of a special
RCA-developed 1l-in. dia. vidicon with
1 photo-sensitive surface. Cloud-cover
seen by this camera 15 etched on this
surface, augmented by a polystyrene
laver for enhanced image retention,
during a 2 millisec. exposure.

An electron beam scanner then reads
the image as a series of varying voltages
and transmits this data to ground sta-
tions over a 5 w. transmitter, Ground
stations then convert this 800 line
readout on conventional radio-photo-
graph facsimile machines. Total time
for transmission of a single picture is
208 sec., with 8§ sec, alotted for prepara-
tion of the camera, 2 millisec. for ex-
posure and 200 sec. for readout. A
ground station can receive as many as
three pictures during the overhead pass
of Tiros §.

A second APT camera is expected to
be flown aboard Tiros 12 (AW June 24,
p- 38). This will be a “wheel” version
of the hrst-generation meteorological
satellite and will be spin-stabilized on
its horizontal axis. It will travel through
space like a spinning wheel and the
APT camera will be pointed toward
the earth once every revolution. Life-
time of this camera is expected to be

about 2,500 hr.

The successful launch of Tiros 8 was
the 21st consecutive success for the
Douglas Aircraft Co.-built three-stage
Delta launch vehicle,
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Minuteman Range, Payload Boosted

Minuteman ICBM, now undergoing its third major change, will have greater range/payload
capabilities than ever before, Minuteman 1, or Weapon System 133-A, which is in or
scheduled for installation in Wings 1 through 5, consists of two models. Wing 1 deployed
near Malmstrom AFB, Mont..—the closest of all Minuteman wings to potential targets—
has the LGM-30A, whose range is below the design objective of 6,300 mi. Wings 2-5 have
the LGM-30B model which has the improved titanium second stage (AW Mar. 11, p.
145) and larger re-entry vehicle and is capable of traveling more than 6,300 mi. Wing 6,
now under activation near Grand Forks, N. D., will get the LGM-30F, the first model in
the new Minuteman 2, or weapon system 133-B, series. LGM-30F will carty a larger
sccond-stage motor with a single-secondaryv-injection nozzle replacing the four movable
thrust vector control nozzles used previously (AW Nov, 18, p. 31; Dec. 2, p. 63) and a

new re-entry vehiele, Air Foree is holding model letter C, I) and E in reserve,

possibly

for desienations of future retrofit models of the A and B confignrations. In the official
LGM-30 designation, L stands for launch environment, an underground silo; ‘G stands for
eround tarzet; M means guided missile; and 30 is the Minuteman design number. The
first experimental missiles fired from Cape Canaveral have designation XLGM-30A.

NASA to Re-acquire
Large Solids Program

National Aeronautics and Space Ad-
ministration is about to re-acquire the
larze solid mator program—which it
v L]Liul to Defense Dept. in 1962-—
when responsibility for the 260-in.-dia.
motor is transferred from DOD back
o Thf; civilian space agency.

NASA is interested in using a half-
anﬂth 260-in. motor with ;1 Saturn
S4B second stage (AW Dec. 13, p. 48)
to boost |:|1}lnh:h of 55.000 'rn t’rﬂ.”{![]
Ib. into low earth orbit. Industrv spee-
ulation is that the agencv would use
such a vehicle to flv small space sta-
tions or segments of large stations.

Transfer of the program is expected
shortly when an agreement between
Dr. Robert ‘w_mlma NASA associate

admimistrator, and Roswell Gilpatne,
deputy secretary of defense, 15 formally
signed by both men. The program then
will become the property of the Ofhce
of Advanced Rescarch and Technology
(OART) in NASA headquarters, prnh
ably under Willlam Cohen, with the
Marshall Space Flight Center, Hunts-
ville, Ala., designated the responsible
held center.

NASA is expected to seek about $15
million in Fiscal 1965 for the program
and about $30 million in Fiscal 1966.

The 156-in.-dia. motor program, the
other part of the large solids program
(AW Feb. 11, p. 50) and primarilv a
component test vehicle, will remain a
USAF project. Tt is expected that De-
fense Dept, will sustain this program
through at least demonstration firings,
but bevond that, the program's future
is said to hinge on the military role in

space (AN Dec. 16, p. 30).
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News Digest

Federal Aviation Agency last week
set May 15 as t|1-|:= deadline for design
proposals by U. S. airframe manufac-
turers for a short-haul, passenger-cargo
transport (AW Nov, 4, p. 28). Pro-
posals will be used as a basis for select-
ing up to three contractors to pre-
pare design specifications for an air-
craft suitable for short-haul markets.
Contracts will be limited to $100,000.

C. E. Woolman, 74. president and
general manager of Delta Air Lines, in-
dicated he will relinquish the top post
on Jan, 31, 1965, to Earl Johnson, 58,
who recently joined the airline as ex-
ecutive vice president.

IBM Federal Systems Div. will build
a_one-way, air-to-ground laser commu-
nications svstem, to investigate its
feasibility for satellite communication,
under an $85,515 contract from
NASA’s Manned Spacecraft  Center,
The svstem, which will use a gallium-
arsenide injection laser, initially will be
evaluated in point-to-point ground tests
tollowed by aircraft-to-ground tests.
Svstem delivery date is late 1964.

Madagascar and the U.S. reached
agreement last week on installation and
operation of a transportable tracking
station at Majunga on the island’s
northwest coast. The station, which will
bhe operated bv NASA and Malagasy
personnel, will determine whether satel-
lites Taunched from the Pacific Missile
Range have been injected into orbat.

Electronic  Industries Assn.  will
abandon its guarterly survev of micro-
circuitry sales. The action stems from
the decision of a major microcircnit
supplier to stop its participation in the
voluntary industrv reports to EIA be-
cause summary data leaked to the press

(AW Dec. 23, p. 63).

Motorola, Inc, last week was awarded
a contract to build at least three and
possibly 12 S-band receiving  subsvs-
tems for the deep space :ml:] manned
space flight tracking networks of NASA.
The contract, wh:is:h could total as
much as $6 million, is a follow-on to the
one NASA awarded to the Arm In
March, 1962,

Kaman Aircraft Corp. has reported
a net loss for 1963 estimated at $1,400,-
000 and has omitted the stock dividend
paid in previous vears. Charles H.
Kaman said the losses were due to write
offs against product improvements, re-
search and development program costs
shared with the government, improve-
ments on helicopters being delivered
to the services and changes in procure-
ment prachices.
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USAF-Lockheed C-141 StarLifter, which flew for 55 min. on Dee¢. 17
during its first flight test, will now undergo an extensive series of flight
tests scheduled to run through next vear. The Dec. 17 flight was made
at a gross takeoff weight of 214,000 Ib. The aircraft was rotated at
123 kt., and maximum speed during the flight was 168 kt., with land-
ing gear remaining fully extended throughout the flight (AW Dec.
23, p. 42).

Successtul First C-141 Flight
Begins Extensive Test Series

"__|___ S —
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1963 Trunk Profit May Pass $100 Million

Traffic growth of 149, seen: financial outlook is
bright for domestic and international airlines in 1964

By L. L. Doty

Washington—Optimism over prospects for growing earnings in 1964 15
prev m]mg thrﬂugh-ﬂut the U. §. trunkline industry as early estimates indicate
a 14% increase in traffic for 1963 compared with 1962, and a strong possibility
that 1963’s net proft will pass the 5100 million mark.

This Aviation WEeEk & Seace Tecuxorocy traffic forecast, slightly higher
than the 11.9% gain predicted in December by the Air Transport Assn,, 15
based on actual operations for 11 months and an estimate for December. The
net earnings forecast were projected from the $72.3 million actually reported
by the industry for the first nine months of 1963.

Similar optimism for a 1964 improve-
ment 15 being expressed in the inter-
national field. Sir William Hildred,
director general of the International Air
Transport Assn., last week predicted
that the world's scheduled airlines
will show a 14% increase in both the
number of passengers carried and reve-
nue passenger miles flown in 1964,

Expectation that 1964 will bning
about a continued expansion of busi-
ness is based principally on the present
healthy state of the general economy
and the steady expansion of airline
traffic during the past several vears. In

1961, the U. S. trunklines reported a

1% gain and, in 1962, a 7.8% improve-
ment in revenue passenger miles.

International scheduled airlines of
the world showed no trafhic increase
in 1961, a 4% gain in 1962 and Inter-
national Civil Aviation Organization has
estimated a 6% increase for 1965.

W. A. Patterson, United Air Lines
chairman, in his year end report, said
that . . . 1964 could be the maost re-
warding ].r::ar since the jet age began.
He noted that “airline trathe will re-
flect the strong uptrend most econo-
mists predict for business in 1964, and
added:

“Revenue passenger miles flown by
the nation’s trunk airlines probably
will increase about 7% over the 19653
total. Earnings should improve as a re-
sult of trafhic growth and further ab-
sorption of costs associated with the
initial change from piston to jet air-
craft.”

George P. Hitchings, vice president
economic research and financial rela-
tions for American Airlines, also pre-
dicted “‘better-than-average” gains in
1964 if the general economyv performs
as expected.

Hitchings agreed that the industrv's
net profit will show an improvement in

—

1963, but warned that earnings still will
be onlv 2 cents on each sales dollar,
barely one-third of the amount reqmreﬂ
to earn the return on total investment
considered reasonable by the Civil Aero-
nautics Board.

Hitchings also showed concern that
the industry may not be as successful
in arresting the normal cost increases
in 1964 as it was in 1963, Hitchings
estimated that 1963's cost increase was
5% for the 11 trunklines. He said:

“It will be difficult to hold expense
to as small a rise. Escalation in emplove

pav and prices of materials and outside
services usually adds this much or more
to expenses.”

Hitchings estimated trafhic increases
for 1963 at 13.5% and revenues at
8% . For the first nine months of the
vear, total operating revenues had

climbed 8.1% over the same period in
1‘3'452* and total operating revenues rose
6.19., Operating profit for the first
three quarters of 1963 was $216.9 mil-
lion.

Individually, airlines will report sub-
stantial gains in trafhc during 1963.
Eastern Air Lines will show an unusu-
ally high increase this vear over last,
but this is mainly duc to the 1962
strike that grounded Eastern between
June 23 and Sept. 13. Northeast Air-
lines’ normal trafic was retarded last
vear because the loss of some of its
fleet curtailed operations (AW July 1,
p. 37), and the CAB order removing
the carrier from the New York-Flonda
market diverted passengers to compeh-
tors (AW Aug. 26, p. 38).

Continental Air Lines is expected to
show the highest percentage increase
in traffic for 1963, According to Robert
F. Six, the airline’s president, Conti-
nental will have Hown more than 1.7
million passengers during 1963, a gain

Transatlantic Commodity Rates Lowered

Montreal—International Air Transport Assn. has approved a 15-209% reduction
in specific commodity cargo rates on transatlantic routes.

The rates, effective for a two-vear period beginning next Apr. 1, apply to com-
modities that comprise the major volome of cargo traffic on the route, and include
a variety of especially low rates designed to increase trafhic in commodities that

cents per 1b. for 440 lb.

and 23 cents per 1b. for 440 Ib,

cents for 1,100 1b.

General cargo rates remain at the present levels and weights, descending from
§1.14 per Ib. for shipments under 99 1b. to 39 cents per lb. for shipments in excess

of 1,100 1b.

of the aircraft.

this month in Miami.
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IATA also established minimum rates for aircraft charters for cargo carriage at
12 cents to 16 cents per available ton mile, depending upon the type and capacity

The new rates were worked out during a special IATA traffic conference earlier

currently move by air only in limited quantities.

These are examples of new mates, based on the New York-London route:
® Machines and tools. Previously carried mostly at genemal cargo rates, these may
now be transported as specific commodities ranging from 40 cents per Ib. on ship-
ments weighing 110 1b. to 21 cents for shipments of 2,200 1b. or more.
¢ Automobile and agricalture parts. Rates are 34 cents per lb. at 100 lb. and 21

® (ffice machines and parts. These will be shipped for 33 cents per b, for 220 1b.

e Radios, televisions, electrical appliances and parts. These have a new rate of 40
cents per Ib. for shipments of 100 Ib. descending to 21 cents per
o Manufactured textile products. Rates are 34 cents per Ib. for 99 1b. and 25
cents per Ib. for shipments of 1,100 Ib. or more.

® Chemicals. The rates are 42 cents per Ib. for 100 Ib., 40 cents for 220 Ib. and 34

Ib. for 2,220 Ib.
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“1 do not want to leave,” Roos said.

if my removal is desired they deny it.”

be removed only for serious reasons.

to face, an unusnal rise in labor costs.

honal carriers.

Air France hnances, since last July, have begun to improve, they said. Its operating
deficit now is expected to be roughly $19 million compared with a deheit of 522.6

million in 1962.

Roos's reference to legal questions probably referred to the fact that the presi-
dent of Air France is named by the government for a period of six vears and can

Airline officials noted, among other special problems that Air France has had
They said that over the past four years
employe pay costs at Air France rose 50% compared with 24% for other interna-

Air France Management Defends Policies

Pans—Air France management claims the national carrier is beginning to recover
from its financial difhculties which reportedly has led the French government to
comsider a management shakeup (AW Dec, 16, p. 44).

Air France’s President, Joseph Roos, and its managing director, Louis Lesieux,
rave a detailed report which showed the carrier’s situation began to improve as of
last July. They also fielded a series of questions including one relating to reported
zovernment intentions to remove top officials (AW Dec. 16, p. 44).

“Does the government want me to? If so,
that will raise some legal questions. Moreover, every time I ask government officials

of 22% over the volume carned in
1962.

Six stressed strong control over
costs as a factor in his airline’s success
this vear,

He said that the airline had held
costs to a minimum through the final
write-off in 1963 of the carnier's five
Douglas DC-7 transports to scrap value,
and by the standardization of its fleet
to turbine-powered aircraft. “Ninety-
nine per cent of our dailv seat miles are
now being operated” with turbine
equipment, he said.

Commenting on the future, Six said,
“In my opinion we are entering what
well may be the most stable period in
the company’s history. For the first
time in 20 years, we do not face the
prospect of having our aircraft become
obsolete before being fully depreciated.

Air Transport Assn. has estimated
that local service airlines will report a
12,.5% increase in the number of pas-
sengers carried in 1963 over 1962, and
that revenue passenger miles will show
a 15% increase.

Certificated helicopter airlines will
report a 30.1% increase in the number
of Ppassengers flown in 1963, and a
56.7% Increase in revenue passenger
miles, according to ATA forecasts.

Intra-Alaska airlines will show a
5.5% decrease In revenue passenger
miles, but intra-Hawaiian airlines will
experience a 8.9% increase for 1963.
Domestic all-cargo airlines are expected
to report a 29% decline in revenue ton
miles for the vear.

U.S. international and territorial
scheduled airlines will report a 17.2%
Increase in revenue passenger miles, ac-
cording to ATA estimates, This group's
total revenue ton miles will be 13.9%
higher for 1963 than the volume
handled in 1962.
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Red China Attacks
U.S., Japan on Routing

Communist China has attacked the
U.S. and Japan for the latter’s refusal
to permit a proposed re-routing of
Karachi-Tokyo air service (AW Oct. 21,
p. 43).

The Red Chinese press charges that

“covert pressure by the United States
15 the 11::1! cause of Japan’s discrimi-
natory act.”” It claims Hl:lt the “inspired
discrimination” has made the Pakistam
public “equally angry’ at Japan and the
U. 8§,

The difhculty arose after Pakistan
proposed amendment of its air agree-
ment with Japan so that Karachi-
Tokvo Hights would serve Shanghai and
Canton instead of Singapore. Red
China wanted the new routing to
shorten the flving distaince between
Pakistan and Japan and to facilitate air
service between China and Japan.

Instead, according to Peking Review,
“Japanese authonties bowed to U.S.
dictation and rejected the request on
the grounds of *political implications." "

The Red Chinese organ said that
Pakistan has protested and demanded
reconsideration, “Officials and political
hgures in Rawalpindi [Pakistan] as well
as businessmen in Karachi are remind-
inE; the Japanese govermment that the
refusal can only be regarded as an un-
friendly act.”

The Peking Review continued: “Re-
calling adverse U.S. comments on the
Pakistan-China air agreement some
time ago and the subsequent calling off
of an already agreed U. S, loan for Dacca
Airport dev L*ll::pm{:nt the Karachi daily
newspaper Dawn asks: ‘Could there be
a connection between that attitude of
Washington and Tokyo's present re-
fusal to let Pakistan International Air-

lines operate to Japan through Canton
and Shanghai?

“*The Japanese are a proud nation,
and one does not like to thank that they
could be pressured by any other govern-
ment in matters of imhu which fall
within their own sovereign junsdiction,
But the coincidence will not go un-
:I'lUt:if.L'[l :

“In this, as in many other questions,”
Peking Review said, “toeing the U, S.
line, which is to isolate China, will
bring no good to Japan. The move 15
one of discrimination against Pakistan,
and it also undermines Sino-Japanese
friendship . . .”

Total Pan Am-Panagra
Merger Is Proposed

New York—Complete merger of Pan
American World Aurways and Pan
American-Grace Airways 15 proposed in
a new Pan American application to the
Civil Aeronautics Board (AW May 6,
p. 41).

The move changes Pan American’s
previous proposal that it buy Grace’s

50% interest in Panagra, then operate
Panagra as a separate company. Panagra
i5 jointly owned by Pan American and
W. R. Grace, but Grace has agreed to
sell out to its partmer if the CAB
A2 TS,

Pan American, in its new applica-
tion; opposed the CAB's decision to rte-
solve, as a package, an anti-trust dis-
pute between Panagra and Pan Ameri-
can, a possible readjustment of U.S.
routes m South America, and the
change mm Panagra ownership.

“The eftect of such a proceeding
would be virtually to prejudge, indeed
if not actually to determine, the es-
sential character of the future U, 5. flag
air route pattern serving  the West
Coast of South America,” Pan Amern-
can officials said.

Instead, Pan American wants the
question of Panagra ownership decided
separately from the Board’s action in
the South Amernca Route Case.

Separate determination would leave
the route case open to argument should
Bramiff International Airways, rather
than Pan American, be authorized to
buy Grace’s Panagra holdings. Braniff
has offered to top Pan American’s $10,-
625,000 bid on the shares, arguing that
consolidation of Braniff and Panagra
would strengthen U. 5. competition in
South America while preserving two-
carnier  participation—Braniff in  the
West and Pan American in the East.

[t was Braniff which suggested the
CAB consolidate the various aspects
of the South American investigation
imto a single package. This, Braniff
said, would settle with one decision the
question of U.S. competition on that
continent.
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First flight is planned early next year for the first Vickers Super VC.10 turbojet transport
nearing completion (above) at Vickers-Armstrongs Wevbridge, England, production plant.
The airplane is one of 30 ordered by British Overseas Airways Corp. Super VC.10 is 13 ft.
longer than standard version now undergoing certification and route proving tests. Power-
plants are four Rolls-Royce Conway RCo. 43D engines. Super VC.10-CPF (below) 1s
passenger-cargo version specially designed for BOAC's eastern routes (AW Oct. 7, p. 35).
Version shown in diagram has five cargo pallets, measuring 108 in. x 88 in., mounted in
forward section, with 93 economy class scats at 34-in. pitch. Freight door is mounted for-
ward of leading edge. BOAC will have cight mixed cargo-passenger versions in operation,
starting in late 1965,

Super VC.10
Flight Nears

I'_'IlllII J

i i |'—— -
s[5 H:.-'__..-'

FORWARD FREIGHT
COME P T FE A T

| _L-_I.--I [ o L N | - | i I.' 'll_‘:l-_'l'l
l * -' i i P D :. _- - :-'. .II - -‘ o
lF II'|'|_I| | ._I H|_ L |:_-' oy . -._I.h{- ‘|' |+||T|£ Illl:_'li'l -LI -|| 1 I| | L I IF‘
jl.ll .- II J.-I| II-" -" |.:|I‘-.II'.lI.-II I_'I'.J I"-- :

'-I‘E .-||l||'. |"“' I'J'J" T

|||I|HI|

5
-
=r
_—
=
—
—

)

GER DOOR .-1.‘. P i

AVIATION WEEK & SPACE TECHNOLOGY, December 30, 1963 31



Lufthansa Hopes Break-Even Point Near

By Edith Walford

Cologne—Lufthansa German Airlines
hopes to approach the break-even point
this year for the first time in its post-
war history, possibly requiring govern-
ment subsidies for as little as 1-to-2%
of its over-all operational costs.

The optimistic 1963 forecast by com-
pany officials is based primarily upon
trafhic results obtained thus far this
year coupled with a general cutback in
expansion plans and a review of the final
1962 fgures, which show a marked de-
cline in losses as compared with 1961.

Equipment Moves

In its effort to turther cut losses while
attracting new passenger potential, Luf-
thansa plans a number of shifts in its
present equipment inventory, including
the sale to Pan American World Air-
ways early next vear of two of its seven
Boeing 720-030B turbojet transports.

However, despite progress thus far,
Hans M. Bongers, Lufthansa board
member and financial director, says the
carrier still faces another few difficult
years before it re-captures its pre-war
position among major international air-
Ines.

Whereas its competitors’ share of
world air traffic generally equals that of
their respective countries’ world trade,
he says, Lufthansa last year recorded
only a 2% share in world air trafhc as

"
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compared with West Germany's 10%
share in world trade.

Final 1962 financial results show a
good improvement over the previous
year, a fact also largely due to the
carrier's slower rate of expansion as op-
posed to its rapid break into the in-
ternational market following its re-
organization in spring, 1955, plus a re-
duction from 27.2 to 24 cents per ton/
mile in the production cost of capacity
offered.

With a loss of $11.2 million includ-
ing depreciation and amortization
charges, the company has reduced by
more than half its record deficit in
1961 of $26.7-million, considerably re-
ducing its dependence on German gov-
emment subsidies to cover its annual
losses.

Recently-released fnal operational
figures for last year also show marked
advances and include:
¢ 383.4 million ton miles offered, an
increase of 23.29% over the previous
year.

e 203.5 million ton miles sold, an in-
crease of 21.8% over 1961.

® 1.9 million passengers carried, an in-
crease of 19.7%.

® 48.1 million ton miles of freight car-
ried, a 30.5% increase.

¢ 10.1 million ton miles of mail carried,
a 90.1% gain.

During the same peniod, Lufthansa
achieved an over-all load factor on its

Lufthansa's Bocing 707-330B aircraft, undergoing trials in the carrier’s jet engine test cen-

ter at Hamburg.

32

North Atlantic route of 549, the same
as the previous year, while on the South
Atlantic it fell four points to 63%. The
Near East showed a slight increase from
53 to 55%, and on the Middle and
Far East network a one point increase
to 51% owver the previous year was
recorded. Over-all load factor on Lut-
thansa's African network from Mar. 4
to Dec. 31, last year, its initial period
of operation, was 32%, while it climbed
two points to 54% on the Eumpean
and four points to 51% on the carrier's
domestic services cﬂmparﬂd with 1961,

On its North Atlantic routes where
it offers more than half its total capac-
ity, the carrier says it averaged 76 pas-
sengers per flight carried during 1962
and registered a seat load factor of 54%,
the best among the 10 major transat-
lantic operators.

However, the persistent gap between
demand and capacity available in this
sector of its operations remains a major
problem. In Lufthansa's view, a good
step towards its solution from which
evervbody would benefit would be the
introduction of a simplified North At-
lantic tariff structure.

Total Traffic Share

Lufthansa’s 11% share of total air
trafhc between Europe and South
America in 1962 remained the same as
the previous year and its 77% seat load
factor also remained the same. Seats
offered during the same period increased
from 17,104 in 1961 to 21,258 last
vear and the carner now ranks fourth
among a total of 11 airlines operating
between Europe and South America.

With the introduction during 1962
of year-round Boeing 720-030B services
on Lufthansa’s HEE: East network, the
carrier was able to improve its pEtfﬂrm=
ance in this area considerably, despite
political disturbances and focal cur-
rency and travel restricions. Com-
pared with 1961, seat load factor in-
creased by five points to 419 although
capacity uEr:rcd rose by 56% during the
same period.

However, Lufthansa says that dis-
tances between stops over its Near East
network are too short and its share of
fixed costs too high so that overall
results are still disappointing.

In Mayv, 1962, the airline increased
its Frankfurt to Hong Kong round-trip
services from two to three times weekly
and this route was extended to Tokyo
the following October. Seat/mile capac-
ity offered over this route increased
339 last vear, while the number of
passengers carried also rose from 32,730
in 1961 to 42,544, an increase of 30%.
Lufthansa’s Frankfurt-Bangkok via Pak-
istan round-trip service, which the
airline had hoped would attract more
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passengers with the introduction of its
Boeing 720B aircraft towards the end
of l‘;'ﬁ!, failed to meet expectations 1n
1962, primarily because of local foreign
currency regulations, which favor na-
tional carriers in the area.

Far East Route

Results on the Far East route have
shown an improvement thus far this
vear, however, although passenger
quotas between Bangkok and India and
Hong Kong and Japan continue to
limit the German carrier’s performance
here as well. Its seat load factor in the
Middle and Far East last vear averaged
42 %, four points less than the previous
vear.

In March, 1962, Lufthansa inaugu-
rated 1ts hrst round-trip service be-
tween Frankfurt and Lagos, Nigena, on
a once-a-week basis and had ]:hnncd
to open another route to Johannesburg
via Athens and East Africa. The latter
project was abandoned, however, when
the carmer failled to obtain landing
rights in Nairobi and Salisbury.

In order to compensate 1n some meas-
urc at least for the loss of its share of
the traffic on the East African route,
it extended its existing Frankfurt-Lagos
round-trip service to Johannesburg at
the beginning of this vear, while its
Fast "ufrlcﬂn mnE{, now terminates at
Khartoum. From Mar, 4 to Dec, 31,
1962, its initial period of operation of
the West African service, it recorded a
seat load factor of 29%.

In Europe, although competition was
severe from the jet services of other
CATTIETS, [.ufﬂnlm s seat load factor
increased one point last vear to 55%
over its largely Convair 440 and Vickers
Viscount S14 operated network. Be-
ginning Apr. 1, 1962, the carner ntro-
duced Boeing 720B jet transports on
most of its South-East European serv-
ices as well as on a second daily round-
trip flight between Frankfurt and
London. Simultaneouslv, a second daly
round-trip service between Frankfurt
and Paris was inaugurated with a Sud
Caravelle chartered from Finnair.

From a total of 472,270 passengers
carried on Lufthansa's domestic serv-
ICes in 1961, the number clhimbed tﬂ

539,339 last vear, an increase of 14%
IIIL corresponding seat load factor was
55%, hve points higher than the pre-
VIOUS vear.

The increase of 30.5% in 1962 over
the previous vear in the carrier's over-
all freight ﬂpcmtmm was due largely
to a continuing upward trend in its
Worth Atlantic cargo services where it
recorded a 25% gain in addition to an
mcrease of 38% in freight carried on
its Furopean network,

Lufthansa's charter operations last
vear showed a slight decline compared
with the previous vear. On a total of
741 non-scheduled flights, it carried

FREIGHT IS LOADED ahumd a Lufthans:l Boeing 720-030B turbojet transport at Lagos,
Nigeria. which the airline serves on a twice-a-week round-trip basis from Frankfort/Main.
The carrier's over-all freight services increased last year by 30.5% over 1961.

15,295 passengers to 50 different points
in the U.S., Europe, Asia and Africa
not included in its regular scheduled
SETVICES.

(On Dec. 31, 1962, total Lufthansa
staff including flight personnel num-
bered 12,434, an increase of 3.5% over
the previous vear's total of 11,981
emploves.

Lufthansa's technical director, Ger-
hard Hoeltje, savs that a decision prob-
ablv will be reached within the next
few months on a suitable replacement
for the carrier’s aging Convair $40 and
Vickers Viscount S14 Acet, which are
due to be retired from service towards
the end of 1964 and the heginning of
1965 and 1966-67 respectively. Douglas
Aircraft Co.'s Douglas DC-9 and the
British Aircraft Corp.’s BAC 111 twin-
jict transports are still the two major
contenders for this order, (AW Mar.
1. p. 45).

Small-Aircraft Requirement

Lacking German government sup-
port, the Emst Heinkel short-range
He 211 B-1 twin-jet design proposal
has been abandoned, and Lufthansa
now appears to favor the Fokker F-2§
twin-jet development to fll its require-
ment for a small aircraft to serve its
planned city-to-city, short-haul route
expansion within West Germany.

Next March, the airline will sell two
of its seven Boeing 7210-030B jet air-
craft to Pan American World Airways
because of over-capacity in its medium-
range nehwork as a result of its Failure
not only to obtain landing rights in
Fast Africa, but also permission to es-
tablish a new route to Central Amenica
as well as a third weekly round-trip fre-
quency between Frankfurt and South
America (AW Sept. 30, p. 39).
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Simultaneously, the carrier will take
delivery of a second Boeing 707-330B
long-range transport to be ll.*:l:'d -
marily for operation of 1its non-stop
transatlantic services between Frank-
furt and Chicago and Frankfurt-Mont-
real and San Francisco.

The carrier plans later to purchase a
third Boeing 707-330B which, in addi-
tion to its five Boeing 707-430s, will
enable it slowlv to close the gaps still
missing in its long-range interconti-
nental network, including new route
extensions to Central America, a polar
route to Tokvo and other points in the
Pacific area.

In spring next vear, Lufthansa also
expects {lclucn of the first six of 12
Boeing 727 short- to medium- -range jet
transports on order, with the remaining
six due to arrive in the spring of 1965.
They are scheduled for operation over
the airline’s existing European routes
between Frankfurt-London, Frankfurt-
Milan, Frankfurt-Rome, Frankfurt-
Madrid, Frankfurt-Bareelona, Frank-
furt-Stockholm via Copenhagen as well
as its Near East service between Frank-
furt and Tehran, all of which are pres-
ently being operated bv Lufthansa's
Boeing 720-030B fleet.

The airline says that the steadv
growth thus far of its new air shuttle
flichts between Frankfurt and Ham-
burg introduced for a one-vear tri;ﬂ
period last April (AW June 10, p
will enable it gradually to t:‘m_‘nd Hu:
service over most of its major internal
routes, although not bhefore the latter
part of 1964. Between Apr. 1 and Sept.
1 this vear, it recorded a total of more
than 30,000 people carried on its 56-
passenger S‘ll]i(‘l’ Cﬂl‘lﬁ’felhhnn 1049C
transports serving the Frankfurt-Ham-
burg route segment.
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AIRLINE OBSERVER

» Total of 10 U.S. airlines have notified the Federal Aviation Agency of
their intent to evaluate manufacturers’ proposals for the design of the super-

sonic transport. Deadline for submission of these proposals to FAA by manu-
facturers is Jan. 15. Government and airline evaluations will be formally
reviewed in discussions scheduled for Mar. 25 and 26. Airlines participating
in the evaluation are; American Airlines, Braniff Airwavs, Continental Air-
lines, Delta Air Lines, Eastern Air Lines, National Airlines, Northwest
Airlines, Pan American World Airwavs, Trans World Airlines and United

Air Lines.
» Watch for a move by India next year to expand Air-India routes in Africa.

» FAA has proposed a rule requiring the installation of cockpit voice record-
ers on all turbine- pm-rc'rfd aircraft by Julv 1, 1965. Rule also will call for
mmstallation of the L"l:|llil[.'J'Il'lL'I]t which will record H]Uhl' crew conversations, on
all pressurized four-engine piston aircraft by Jan. 1, 1966, and on all other

aireraft in commercial service by July 1, 1966.

> Airlines will install static discharge wicks on all aircraft in response to an
FAA recommendation that the devices be installed on all jet aircraft (AW
Dec. 23, p. 41), despite wide disagreement over their effectiveness. Of the
total of 44!] jets operated by U. S, airlines, 117 will be retrofitted with the
wicks, The rest are already equipped with them. The 117 aircraft include
48 Boeing 707s, 43 Douglas DC-8s and 26 Convair 990 and 880 models.

> Russia’s Aeroflot is continuing to place twin-jct Tu-124s on more routes
despite the usual winter reduction in over-all service. New Tu-124 routes
melude Volgograd-Kiev, Rostov-Odessa and Gorki-Mineralnve Vody, a
Caucasus resort. First scheduled international service with Tu-124s—Moscow
to Helsinki, Vienna and Copenhagen—began in November. Aeroflot has also

inaugurated Moscow-Chelvabinsk flights with twin-jet 100-passenger Tu-
140Bs.

» Washington National Airport’s north-south instrument runway will be
closed for four months beginning Apr. 27 to permit resurfacing and installa-
tion ot touchdown zone and center-line lighting systems. Installation of
temporary navigational equipment to permit instrument use of the other
two ranways 18 now under consideration by FAA, Operating minimums at

the airport are expected to be raised substantially during the construction
period.

» Civil Aeronautics Board has released a tentative proposal for a local service
class subsidv rate formula. Proposal represents a staff position on subsidy
and has not been passed by the Board. Proposal estimates a total annual
subsidy of 566 lmﬂmn compared with the rate established Julv 1, which was
estimated to produce annual gross subsidy of $67.5 million, Staff will hold
informal discussions with the carners on the plan, but any agreements
reached are not binding on the Board. Proposal is prea:]:-:ated ona 16% rate
of return on equity, 7. 5% return on preferred stock and 5.5% on debt.

» Lease agreement between Pan American World Airways and South Pacific
Air Lines, which permits Pan American to operate the Honolulu-Tahiti
route for an interim period, has been approved by CAB. Expedited hearing
on the joint apph-:atmn for the sale of South Pacific’s nper:ahng richts on
the route to Pan American have been scheduled.

» British Ministry of Aviation is studying the effect of grass dyed purple or
violet to repel birds from airports and runways. Studies indicate that the
coloring has some effect on seagulls and other birds, but costing and proc-
essing have vet to be worked out. In the latest bird repellent E\:pcnment
being conducted at Prestwick, Scotland, the Ministry has been using carhide
guns, in which a chemical reaction produces a series of loud reports to drive
birds off the runway and approach path.

SHORTLINES

> American Airlines flew 151 million
ton miles of freight during the first 11
months of 1963, a 6% increase over the
volume handled in the same period last
year.

» Bonanza Air Lines has passed the
500,000-passenger mark in one vear for
the first time. Total number of passen-
gers carried since Jan. 1 exceeded that
ﬂﬂurc in early December and the com-
pany expects to go over 537,000 by the
end of the year, which would represent
a 26% increase over the 1962 volume.

Bonanza is projecting an increase to
more than 600,000 boardings mm 1964.

» Carton of high-quality, ultra-fragile
wine glasses was flown by Pan American
World Airways around the world from
Vienna, Austria, to determine whether
air freight handling for fragile products
was practical. Glasses completed the
21,300-mi. trip in two davs in perfect
condition.

» Civil Aeronautics Board has approved
a group tour-basing fare proposed by
Trans-Canbbean *"um avs between New
York and San Juan, but has ordered an
investigation of the tanff, Fare 15 595,
22% lower than regular third-class fares
and 1s available to groups of 100 or more
PErsons.

> New terminal building at Amster-
dam’s Schiphol Airport will be equipped
with telescopic gangwavs connecting
aircraft with loading docks. Building
will become npcmtmml in 1966.

» Pan American World Airways was to
begin the first one-plane service between
the West Coast and Tahiti via Hawaii
last week, Initially, schedule calls for a
once-a-week flisht from Los Angeles
using a Boeing 707 jet transport,

® Passenger facilities at major Russian
airports showed slow improvement dur-
ing 1963, although completion of ma-
jor projects at Kiev and Moscow—espe-
cially Domodedovo Airport—is lagging.
Acroflot built new airport hotels at
Sverdlovsk, Chelvabinsk, Karaganda and
Gorki in 1963. Besides the new passen-
ger terminal at Novosibirsk (AW Dec,
9., p. 45), terminals were opened at
Penza and Skvtyvkar.

» United Air Lines has been conducting
a sales drive in Japan aimed at stimulat-
ing more Japanese tounst travel to the
U.S. Carrier estimates that by 1968,
some 200,000 Japanese will be traveling
overscas with 80,000 of these visiting
the U. S.
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Aftermath of a rejected take-off. Skydrol® fluid flooded the red-hot wheels—but did not ignite.



Skydrol took on a big job in 1948...
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4 Typical hydraulic system of four-engine
propeller-driven aircraft in late 1940's.
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- Engine-driven pumps force hydraulic
:l fluid under pressure to dozens of valves
and actuators through nearly a mile of hy-
draulic tubing... past scores of fittings...
at pressures up to 3000 psi.

There were hundreds of them up to 1948 when Skydrol® was introduced . ..
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Typical hydraulic system of four-engine
y turbojet aircraft of 1960's. More than a
mile of hydraulic tubing carries fluid past
hundreds of critical fittings, through fire-
| walls, adjacent to dozens of “hot spots”
g | ... at 3000 psi.

Today's aireraft are bigger. Hydraulie systems are more extensive, more complex. More
than a mile of hydraulie lines snake through a modern four-engine jet. They run through
firewalls, unavoidably close to dangerous “‘hot spots’. . . possible ignition sources.

Hydraulie leaks are going to happen. Spring a leak anywhere in this mile-long maze of
tubing, hoses, couplings and fittings, and high pressure forces the fluid out in a finely
divided spray or mist. Run this mist past a super-heated brake drum or any of dozens
of other possible ignition sources all over the airplane and vou've got an explosive
situation on yvour hands.

With flammable fluid in the hydraulic lines, you risk fire, the safety of passengers and
crew, the loss of an airplane.

With fire-resistant Skydrol in the lines, you lose a little fluid. That's ALL.

It's an easy choice, and most of the world’s major airlines have made the decision for
Skydrol.
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... but not one since then in a Skydrol-equipped aircraft!

Hydraulie system failures still happen. Leaks still spray hydraulic
fluid over super-heated brake drums . . . onto glowing exhaust mani-
folds . . . past sparking electrical contacts . . . or into dozens of other
possible ignition sources. That spells fire when the hydraulic lines
carry flammable fluid. But no aireraft equipped with fire-resistant
Skydrol has ever been involved in a hydraulic fluid fire. Not one!



THE DECISION FOR SKYDROL: A 15-year story of air safety

This is the official fifteenth birthday for
Skydrol. Since 1948 in commereial serv-
ice, Skydrol has logged over 25,000,000
fliht hours without incident of hy-
draulie fluid fire. Service records docu-
ment case after case of hydraulie
failures that might have resulted in fires
but didn't because Skydrol filled the
hydraulie lines.

Today 66 airlines and the Mihtary
Air Transport Serviee fly Skydrol in
all these aircraft as a vital part of
their air safety programs:

PISTON-ENGINE AIRCRAFT

TURBINE-POWERED AIRCRAFT

Aero Commander Douglas DC-6A BAC-111 Convair 540 Douglas DC-B Lear Jet

Convair 340 Douglas DC-6B Boeing 707 Convair 880 Douglas DC-9 Sud Caravelle 10A
Douglas DC-3 Douglas DC-7 Boeing 720 Convair 990 Fokker F-28 Vickers Vanguard
Douglas DC-6 Douglas DC-7C Boeing 727 DeHavilland Trident Grumman Gulfstream Vickers VC-10

Jet Commander

Monsanto provides Skydrol stocks and service throughout the United
States and around the globe, For assistance on integrating Skydrol into

yvour plane procurement or conversion program, write Monsanto today.

MONSANTO, Aviation Fluids Department 61K/St. Louis, Mo. 63166

Monsanto

Airline Tratfic—October 1963

DOMESTIC TRUNKS

American. .....

Bramil; . . i rr v ey
Confinental. . . ... ....-cc...
Delta. Rt 2 B Ly Rk g
Eastern
Mational. ..
Martheast
MNarthwest, .
Trans World. . . .. ....
United
Western B o s e o e e

Domeash _
INTERNATIOMAL

Ameriecan. . ..
Braniff
Caribair .
xR e B P s
Eastern. . ..
Mackey
MNorthwast
Panagra

Pan American
South Pacific
Trons-Caribbean. . . ... .. ...

Trans Weorld o e ]

United .

LOCAL SERVICE

Allegheny.........
BonanEd. , .. oonesviosssns
Central.

Frontier .
Lake Central. . ......cocc00u
Mohawk. . .......ccoo0u
Morth Central. . . ..
LR AER . 0 D T R e
Paceifie. . . ... .ovvvvemsvssna

Pledmont. ...... :c:i60000aa
Southern . g
Trans=-Texas. . . ... c0000084:

West Coast. . .. ..

Local Service Total........
ALASKA & HAWAIIAN

Aloska Airlines. . . .. ........
Alaska Coastal. .. .. ........
Aloha. . :

Cordeve. ... .. ioveiiniines
Hawatian
Kodiak. . ... ... .
No. Consolidated . . . .. .. ....
Pacific Marthern. . . .........
Reeve Aleutian. ... .. .......
Western Alaska. . . . ..
Wien Alaskao

Alaska & Hawaiian Tetal. .
HELICOPTERS

Chicago.
Los Angeles..............:¢
Mew York. . .. ...cocvvriasa

Helicopter Total. . . .. .....

CARGO & OTHERS

Aerovias. . . ...c0009094
Flying Tiger..........
RERAS - LS s S e b e
Seoboard. . ... coi0sn 000
T T P o e oy e

All Cargo Total. . .........

I“du.‘rf Tﬂ‘ﬂl ----- W

Revenuve
Milas

(000}

11,595
2,700

2,405 |

5,200

9,610 |

2,757
1,195
3,094
8,830

16,349
2,399

66,154

164
284
153
115
1,089
103
1,167
352
9,693
22
418
2,390

1,009
564
636

1,131
616

1,081

1,220
991
461
992
863

726
373

{IN THOUSANDS OF DOLLARS)

Originating
Passengers

779.
234
152,
424
894
177
o4
238
526 .
V1,095,
246

Ravenue Passenger
Passenger Load
(000) Miles Factor
(000) (%)

3 636,504 &0 .3
1 113,339 56.5
i 105,347 49 .9
¥ 256,308 50.0
3 394,789 47 .2
2 132,752 47 .0
4 33,593 35 .6
0 144,641 51.3
8 482,020 54 2
B 736,490 33.3
5 6

127,083 51

4,863

?.8 9,310 | 52.9
8.7 11,021 | 39.2
48 1 3,772 | 56.8
2.5 | 4,191 | 40.8
40.7 59,162 | 41.0
8.4 1,838 | 26.4
27 .3 80,851 | 59,1
12.8 21,576 | 63.5
374.0 663,833 | 58.)
0.3 929 | 51.8
16.2 39,248 | 55.9
57 .2 186,121 | 561
25, 62,507 | 65.9
8.7 13,315 | 48,0

~J

3,182, BB 53

(=

| |

107 .

120
100.

&0

30.

Total

Ravenue
Ton Milas
(000)

81,387
12,876
11,935
29,344
44,259
14,857

3,448
17,011
56,440
1,440
13,299

376,336 |

1,247
1,590
399
481
6,285
187
12,464
3,410
98,703
96
4,265
26,359
7,118
1,887

1,177.674 |

249
117
185

72
306

33
168
357
138

18
77

—_——— 3

1,918

26
&8
22

164,291

Average
Over-all

Lead
(Tons)

m oL B L kD L e L e B Ty
=0
o

Schedulad
Miles
{oo0)

Performance

Facler
(%)

11,486 9.5
2,659 ¥9.3
2,394 98.9
5,220 ¥8.3
9,358 97 .4
2,812 97.5
1,347 B5.6
3,103 ¥9.2
8.7¢91 9.4

16,420 98.3
2,452 7.4

66,262 98.3

2,331
1,245
776
1,518
827
2,550
1,975
1,639
1,029
1,954
1,229
990
738

. B B

4 21,371 45 4

49 .1 12,511 58 4
35.8 7,292 41 .6
50.5 14,029 6.7
47 4 7,629 43 .4
3 24,672 53.1

g 17,938 43.2
80.6 15,300 51.3
48.0 10,289 52.9
82 2 18,757 49.0
2 11,712 42.0
41.5 9,390 42 1
& 7,262 42.0

3 178,052 .3

7.2 4,170 | 27 8
7 612 | 4B.0
32.0 4,582 | 59.2
1.8 222 | 48.5
461 7,333 | 57.6
0.9 &1 87.1
2.3 704 33 .4
1.4 8,940 | 26.3
1.2 1,199 | 30.8
0.2 12 30.0
3.4 992 29 6
1141 29,227 | 35.9

3 4 71| 38.2
15.3 dd ]| 44.3
12.7 248 52 .7

18,801

7.6l 1564 |
35.56 284
2.60 148
417 112
5.77 1,103
1.80 v0
10,68 918
? 70 335
10,18 @, 272
4. .37 22
10.20 310
10.18 2,415 |
8 88 773
8.99 189
9. 58 16,135

Y74
560

&30
1,142
511
1,064
1,186
989
4466
71
B26
726
625

100,
9.
78.
?8.
78.
98 .
ve.
78
#5.
100.
rr
oF.

vy
e

BWONOORMMSNRONYNOO

o

96,

1,348 5. 48 170 97 .5
79 0,48 94 93.0
4064 2.19 166 93.2
109 1,51 18 95.5
804 2.63 267 92 .4

- 0.25 14 98.0

123 1.92 119 99.3
1,690 4.73 351 99.5
519 3.83 72 96.3

2 0.12 16 97.2

404 1,44 139 93.6
5,712 2.98 1,448 95.9

&7
43

0.27
0.99
1.14

19
74
20

J .5 20,529 73.%9
N 7,779 73.6
6 & 15,507 94 2
1.0 3,109 64 .3

Mot Available

20,854
6,785
9,725

10,449

— —— | ——

18 0 56,924 83.7

4,625,696 | 54.1

47,833

613,072

1564 4035
7 .36 251
16.72 334
13.26 309
13.28 1,299

I
6.14 | 96,047 |

100.
¥3.
100.
7.

(v e B K

L=

98,

Prepared by Ray & Ray



AERONAUTICAL ENGINEERING

GUARANI 2 PROTOTYPE POWERED by two Turbomeca Bastan 6A turboprop engines made its first flight in April.

Argentine Guarani Aimed at World Market

By Ward Wright

Cordoba, Argentina—Argentina’s first serious attempt to enter the world
market with an aircraft of her own design—the Guarani 2 twin-turboprop
transport—is well under way with completion of the first steps leading to
U. 5. Federal Aviation Agency type certification.

The Guarani 2 in standard configuration is a 10-seat transport with a maxi-
mum cruising speed of 298 mph., an economical cruising speed of 280 mph.
and a stalling speed of 90 mph. The fuselage is unpressurized, but the aircraft
has a service ceiling of 41,000 ft. and an engine-out service ceiling of 11,000 ft.

Powerplants are French Turbomeca
Bastan 6As rated at 930 eshp. each with
165 1b. residual thrust, Fuel consump-
tion at 10,000 ft. at cruising speed 15
45 gph. on each engine.

Brig. Gen. Amilcar San Juan, Argen-
tine director of civil aviation, recentlv
recommended that his foreign office ask
the U.S. State Dept. to negotiate the
bilateral airworthiness agreement needed
before the certification process can be
started.

FAA, before 1ssuing a tvpe certificate
to a foreign aircraft, first assures itself
that the country’s acronautical agency
15 capable of seeing that regulations are
being  complied with. Production
Guaranis will be built, for example, to
IFAA's S.R. 422 governing turbine-pow-
cred transports.

The Guarami 2 was designed bv Ar-
gentine Air Force Capt. Hector Eduardo
Ruiz, of Argentina’s  government-di-
rected, autonomous firm of DINFIA
(Direccion Nacional de Fabricaciones ¢
[nvestigaciones Aeronauticas) located in
Cordoba. Ruiz s DINFIA's aeronau-
tical engineer i charge of airframe
overhaul for the Argentine air force and
is chief of the project group of the
Mihitary Aircraft I"actorv—one of DIN-
FIA's three major divisions.

At present one Guarani 2 is flying.

42

Muselages and components fﬂr three ad-
ditional aircraft are in various stages of
completion. Rollout of the first pro-
duction aircraft is to come in late win-
ter or earlv spring. Ruiz smd he expects
later Guaranis to be completed at a
rate of 14 aircraft per month. He hopes
for FAA tvpe certification to be com-
pleted by the end of 1964.

Although the present Guarani 2 was
built by Ruiz's projects group directly
under the authority of the Military
Aircraft Factory, production Guaranis
will be built by the Aircraft Factory
(Fabrica de Aviones)—DINFIA's qu.m-
titv production facilitv—located only a
few doors from Ruiz's shop.

Tooling Operations

Workmen and engineers are setting
up jigs and other tooling for the frst
production run of 20 aircraft. According
to Hilario Francisco Luciano, chief en-
ginecr of the production facility, tool-
ing is 75% completed.

DINFIA's shops are not large by
U. S. standards, but equipment is mod-
em and workmanship 1s high of quality.
The production facility has had con-
siderable experience in building a series
of modern aircraft including, most re-
cently, 48 Morane-Saulnier M.S. 760

Paris liaison aircraft and 75 Beechcraft
T-34 Mentor trainers.

“Even though it costs as much or
more to build an aircraft under license
in here, the government fecls the ex-
pense is worth it to keep aeromautical
skills alive in Argentina,” Luciano said.
He added: “We have benefited greatly
both in knowledge and tooling from
production under license.”

Another reason for the manufacture
of aircraft in Argentina, it was pointed
out, is the difiiculty of obtaining hard
money for procuring aircraft and com-
ponents from abroad.

Correcting Shortage

The money problem has been named
as primarily responsible for the slippage
of the rollout date of the first produc-
tion Guarami 2 from Nov. 1, to later
this winter or early spring. Although
DINFIA makes every part of the Guar-
ani except engines, mstruments, wheels,
brakes and avionics equipment, raw ma-
terials have to be imported. There has
been some government delay in allot-
ting money for those items—although
40 Turbomeca engines for the Guarani
have been bought,

It 15 felt that this shortage of cash
for needed imports may soon be
corrected. Observers believe that the
new government of President Arturo U.
Ilia will give more support to the aero-
nautical efforts of DINFIA in general
and the Guarani program in particular,
And, as an autonomous organization,
DINFIA 15 free to spend on the
Guarani money made on such bread-
and-butter items as the motorcycles and
automobiles made by its General Pro-
duction division.

Ruiz said he expects the standard
10-seat version of the Guarani 2 to sell
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NOSE OF THE GUARANI 2 swings open to expose equipment. Pﬂut escape hatch is located directly over thr: cockpit.

for about $385,000 complete wiath
avionics equipment and weather radar,
Other vemsions—those for military.
ambulance, search and rescue, and
acrnial photography—will be offered.

“After we complete the first series of
aircraft,” Ruiz said, “we may consider
building a pressurized version.” Present
Guaranis will come equipped with
Bendix liquid oxvgen systems for high
altitude fAving.

Foreign Inquiries

The first group of 20 aircraft will not
be aimed primarily for sale in the U.S.
Ruiz feels that FAA certification s
necessary for an aircraft to be successful
on the world market, but he did not
rule out the possibilitv that DINFIA
would allow the aircraft to be bult
elsewhere under license, or to be sold
in the U. S. without engines. They
might be furnished by Continental
:"Lnuhﬂn and [‘.nﬂmtcrmﬂ Corp. should
it exercise s |1U:11'_u1 {T: build Bastan
engines,

So far, Ruiz has had inquines about
the Guarani 2 from Central Afncan
Airwayvs Corp., Salisbury, South Afnca;
A. E. 5. Trading Co., Ptv.. Ltd., of
Victoria, Aunstralia, and a firm in New
Guinea.

Ruiz began work on the Guaram |
(named for the melodic language of the

Paraguavan indians) in 1960 after a
request from the director general of
DINFIA to study the possibility of in-
stalling turboprop engines in the piston-
powered 1. A. 35 Huanguero utility
aircraft then built by DINFIA.

[n reviewing the problem, Ruiz said
available engines dictated a choice
between the Brstol Siddelev Gnome
turboshaft engine and the Turbomeca
3A. Ruiz said he rejected the Gnome
because the rear location of the reduc-
tion gearing required a forward-leading
power shaft that meant a significant in-
crease in nacelle frontal area.

After the choice of a powerplant,
Ruiz identified 17 problem areas that
would have to be corrected before
turboprops  could be installed in the
[. A. 35 Huanquero. Result of the study
was construction of the Guarani 1,
which incorporated about 20% of the
Huanguero's structural components -
cluding the twin vertical stabilizers and
rudders. Before the frst test fight of
the Guarani 1 in February, 1962, Ruiz
har:l completed a mockup of the Guarani
2 incorporating improvements suggested
by the actual construction of the Guar-
ani 1,

Principal modifications to  the
Guarani 1 were installation of the
Turbomeca Bastan 6A engines, com-
plete redesign of the tail unit, a new
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braking svstem, a u‘f.l%',ht reduction pro-
gram and redesign of hvdraulic circuitry
in the landing gear to permit positive
extension and l::rr:ng bv gravity.

Ruiz said the twin fin and rudder
tail leftover from the Huanguero had to
be scrapped because of high speed
vibrations and insufficient stabihity dur-
ing one-engine operation with turbines.
Tail was modified to a high sweepback
single vertical stabilizer of sufhcient area
to compensate for asymmetncal thrust
caused by loss of one engine.

Further Modification

Futher modification included com-
bining the new vertical stabilizer with
a freshlv designed vanable incidence
horizontal stabilizer. The effect, Ruiz
said, is preater acrodynamic efhciency
and lﬂl'igltl.'lihl'l:;lll stability. The new
tail unit was attached to the old Guarani
1 fuselage which had been shortened
30 in. A plastic fainng was added to
smooth airlow under the new tail
assembly where the fuselage had been
shortened.

For an improved braking svstem,
Ruiz said he demanded disc brakes
which could stop the Guaranmi in 300
ft, from 90 mph. in an emergency. The
system also had to be capable of in-
stallation without modification to
landing gear or nacelle. After consulta-
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FELECTRIC POWER FOR SPACE

TRW Space Technology Laboratories is building electric power
systems using electrochemical, photovoltaic and nuclear
techniques. They are being used on America's major space
programs, including OGO, Air Force 823 Program and Mariner,
Engineers and scientists interested in energy conversion
technology, transistor circuit design, electrochemistry and
power system engineering should contact STL Professional
Placement, One Space Park, Redondo Beach, Calif. Dept. A-12.

TRW is an equal opportunity employer.

TRWSPACE TECHNOLOGY LABORATORIES

THOMPSON RAMO WOODOLDRIDGE INC.

tion with U. S., French and British
manufacturers, a Dunlop braking sys-
tem which met those requirements was
selected.

In the weight reduction program,
clevator counterweights were moved as
far forward of the hinge axis as possible
to reduce use of lead. Nacelles were
redesigned for the Bastan 6A engines
with an additional weight saving.
Passenger seats also were redesigned.
Numerous other small modifications,
combined with the shortening of the
fuselage, have accounted for about a
2,375 1b saving.

Since the Guarani 2's maiden flight
Apr., 23, the aircraft has flown about
100 hr. The aircraft was formally
demonstrated to President Illia at
Buenos Aires’ Aeroparque earlier this
month.

FAA Advice

FAA's regional representative, with
headquarters in Buenos Aires, has been
in unofficial contact with the Guarani's
builders to smooth the way to FAA
type certihcation. These informal
meetings have led to installation of
vnproved avionics gear as standard
equipment and enlargement of escape
hatches to conform with FAA regula-
tions.

The test flight program has led to a
number of minor modifications includ-
ing removal of the pitot tube from an
extension atop a nacelle and burying it
in the leading edge of the wing, in-
stallatbon of an automatic feathenng
device and changes in the angle of
stabilizer incidence. After 25 hr. of
flizht the cabin air conditioning was
modified to include a vent to dump
equipment heat overboard. Since then
the air conditioning system has per-
formed correctly, Ruiz said.

Easy Cockpit Access

Guarani's skin and structural mem-
bers are made of 2024-T'3 aluminum
allov. Fuselage is of semi-monocoque
construction ftted with a hinged nose
which swings to expose all aviomics
equipment. Removal of the avionics
equipment, which is accomplished with-
out tools, in turn gives easy access to
cockpit instrumentation,

Standard avionics complement  in-
cludes this Bendix equipment: two
RA-21A 560-channel VHF receivers
with a frequency range of 108.0 to
135.95 mc.; two VHF TA-21A 360-
channel transmitters covering 115.0 to
13595 mc.; one RA-ZIA/MNA-Z1B
navigation svstem; one GSA-BA-I
glideslope receiver; one Bendix MEKA-
23A marker recewver; two DFA-72A
ADF systems; two ASA-31A audio pan-
cls and one RDR-1E weather radar.
Additional equipment will include an
HF transceiver HRT-10A covening 2
to 15 me.

TWO FOLDING TABLES ARE STANDARD equipment in the 10-passenger cxecutive ver-
sion of the Guarani, Cabin is trimmed in leather-type material. Sound-proofing also is
included. Center windows on each side of the cabin kick outward for escape in emergency.

Bendix dual VOR/ILS system for use
with the RA-21/MNA-21B receivers
is offered as optional equipment.

Cockpit layout includes standard
flight and engine controls and dual
mmstrumentation. Engine controls are
French. Others are Bendix, except for
the stabilizer attitude indicator which
was designed by Ruiz.

Pilot and co-pilot seats are fully ad-
iustable fore and aft as well as for
height. Rudder pedals are also adjust-
able, Seat pedals as with most fixtures
in the Guarani are of Argentine manu-
facture,

An overhead escape hateh 15 provided
m the cockpit for pilots to use in an
CmMErgency.,

Cockpit windshield area totals about
13.5 sq. ft.

Luggage space i1s in compartments
behind the cockpit and in the rear of
the fuselage. Behind the cockpit, about
4 ft. 15 available between bulkheads on
the port side. Opposite space on the
starboard side is parhally occupied by
a small stainless steel galley.

This arca is in turn separated from
the rest of the cabin by a bulkhead
covered with a Formica-like matenal
made in Argentina. Shding doors re-
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cessed into the bulkhead permit access
to the cockpit.

The 18-ft, passenger cabin can seat
10 persons in individual airhne-tyvpe
seats n standard conhguration. Box
spar projects inte the aisle but is flanked
by steps and carpeted to minimize in-
convenience, Ruz savs there are mo
plans to eliminate the step created by
the box spar. Two folding tables at-
tached to the sides of the fuselage serve
facing seats in the rear area of the
fuselage.

Passenger Visibility

Cabin interior i trimmed in a
leatherette-tyvpe material. Sound-proof-
ing is achieved with a polyurethane
foam sulation. Three large oblong
windows on each side of the cabin give
excellent passenger visibihty, Center
windows on each side now kick out for
passenger escape, but all future Guar-
anis will have enlarged center windows
that will open toward the interior to
conform with FAA regulations.

A toilet and a small sink are in a
compartment on the starboard side be-
tween bulkheads at the aft end of the
passenger cabin. Davtime illumination
is provided through an overhead dead-
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RCA-8521 delecls critical slorm conditions unhampered by less severe, close-ol-hond turbulence thot deleats ordinory radar systems.

NOW! 4,000 HOURS TUBE WARRANTY

In service as a pulsed oscillator in C-band,

the RCA-6521 Magnetron is designed and MEAN POWER QUTPUT

rated to meet the strict demands of high- |- R T 1=

speed aircraft. As a basis for new design, or * % = =1 ;

a& renewal in existing weather-warning ra- *|& ‘h‘ﬁa_‘i

dars, this RCA Magnetron helps assure <& T

flight safety by detecting turbulence up to Hé“*" - ---i- =T : \1

].5':' F'I"IirEE away. =y E TYPICAL MINIMUM USEFLL SYSTEM POWER -|:I',.|_|1n-u7
The RCA-6521 carries a warranty of "= I .;wiﬁﬁméimlmq =

4,000 hours of service—outstanding for
magnetrons. (Hours of service are total
hours of operation, including time that power i1s applied to
filament or heater,)

This carefully manufactured tube is typical of how RCA
continuously is improving standard product designs. Tech-
niques and processes developed for RCA's work on space
satellite programs have been adapted to set new standards
of quality in commercially available microwave products.

RCA electron tubes are manufactured to high quality stand-
ards and are warranted against defects in workmanship,
materials, and construction. If a defect is of a latent nature,
it normally will reveal itself shortly after the tube is placed

=
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into service. RCA will allow adjustment for

the RCA-6521, subject to terms set forth

herein,in accordance with the following:
Full adjustment is allowed for RCA-6521

failure within 500 hours of service. Pro-rata
adjustment is allowed for RCA-6521 failure

within 4,000 hours of service. Adjustments
are limited to claims presented within two
years after the tube was shipped by RCA
Electronic Components and Devices.

In the RCA-6521, a large, sturdy cathode

minimizes temperature changes, and contributes to an ex-
tended life for the unit. Ask your RCA Representative about
the RCA-6521. He'll explain: how the RCA-6521 means low
cost per hour of operation; how the tube's phenomenally long
life saves you money in long-run renewals (7,920 Hours MTBF
at 95% confidence level).

see your RCA Distributor for technical information on this
RCA Magnetron for C-Band operation. Or write: Commercial

Engineering, Section

RCA Electronic Components and

Devices, Harrison, M. J.
AVAILABLE THROUEH YOUR AUTHORIZED RCA INDUSTRIAL TUBE DISTRIBUTOR

f.r"'-.-_---h-'x
(‘ i!Fil The Most Trusted Name in Electronics

WARRANTY

ADJUSTMENT TERMS

1. Adjustment will be limited to claims
which are presented promptly after tube
is found to be defective.

2. All tubes claimed to be defective will
be subject to inspection and test by RCA,

3. Tubes returned to RCA will be consid-
ered for adjustment only if return was
authorized by RCA and made in accord-
ance with instructions issued by RCA,

4. RCA will be responsible for transporta-
tion costs on returned shipments provided
adjustment is subsequently allowed. RCA,
however, cannot accept charges for pack-
ing, inspection, or labor costs in connec-
tion with tubes returned for inspection or
adjustment,

5. In all cases, RCA reserves the right to
make adjustment by repair, replacement,
or credit. Where full adjustment is allow-
able, adjustment normally will be made
by replacement in kind but RCA reserves
the right to limit the adjustment period
on the replacement tube to the unexpired
portion of the original tube warranty.
Where pro-rata adjustment is allowable,
adjustment will normally be made by the
issuance of credit.

6. Adjustment credits will be based on
prices in effect on date of claim for ade
Justment.

7. Replacements for tubes found subjeck
to adjustment will be shipped F.0.B. city
of destination with transportation charges
prepaid by RCA to city of destination,

B. Adjustment will not be allowed for
tubes which have been subjected to abuse,
improper installation or application, alter-
ation, accident or negligénce in use, stor-
age, transportation, or handling nor for
tubes on which original identification
markings have been removed, defaced, or
falsified,

9. Final determination as to whether any
adjustment is allowable rests with RCA.

10. No warranties or obligations on the
part of RCA Electronic Components and
Devices, other than the aforementioned,
are to be implied with respect to electron
tubes, and RCA cannot be respansible for
labor or any other charges in connection
with the failure or replacement of elec-
tron tubes.

DINFIA Guarani 2 Model I.A. 50
Performance
Max. speed .......000 A T R 1 S T A 310 mph.
VAN BIEIE SOIT ' oo miv e i R S R R R R S A R 298 mph.
Economy cruise speed . ..., R R TR A A B A R R A R R e 250 mph.
SRRl Sptl i e R R e T U R P P e et | ! E 1y
R e ol CHIME o e e e S e R R S 2,640 fpm.
Service cofHiE sl esdsases P R e e e R
Service l:f.‘illlllii, ORE BIRE i b v bt s v SRR S e a e e 11.000 ft.
Takeoff diskimce over SO-H. obstacle .. ... ieerirrronasnsrsrsmesasss 2,200 ft.
Lamding distance over 50-ft, obstacle .....ccvcciniienncnscnscena .« - - 1,970 £t.
Ronge with mak. el .....ccovsvrrisrssnemessssbnnsssossns .snans 120 mi,
T T O S - 1,240 mi.
Specifications
Empty (equipped) .....ccivivuiass R A T T p——— 8,650 1b.
VB, PRYMORA i iaiaiie e b n iba e e S R R . s .- 2,000 b,
Miax, takeoft weight ... iciiiviiinsrevrrrrTas e as R e 15,700 Ib.
Ivdies: Tl Wl o R R R A e v e S 13,800 Ib,
WINE SPOT v vcriassen e B R e e e e e g 63 ft. 9 in
Owerall Iegpth s i s i e A A A A e A 48 ft. 9 in
NN HRTIE . o cvm bt ih ol poit 6 im0 8100 55 5 B 8 2 R 2 13 ft. 9 in.
TR T AR Gy P o PRI o g i 450 sq. ft.
Powerplants. . . ...... two Turbomeca Bastan 6As rated at 930 eshp. and 165 lb.
residual thrust
Total el capacity . ... ccissrossasrasansursssssnnnsanessass 500 U.S. gal.
Wing tip 00k COPACIRY « & v uior s s siemmmirn s bR aor S 5o i e 445 4 85 gal. each
ENE CINEIRS s o v o i R T R e R A O R B R A 10 gal. each
Pussengers (according to version) .....iciciviciiiririvisiissevens 10, 12 or 15

light in the starboard side of the lava-
tory compartment.

Port side space opposite the lavatory
serves as an aisle leading from the fuse-
lage door. The door is equipped with
a sclf-contained stairway to the passen-
ger cabin, It is hinged at the bottom
and closes upward.

Cabin Air Conditioning

Cabin air conditioning umt 15 an
automatic 14 ton French SEMCA unit
installed in the lower fuselage beneath
the forward baggage compartment. In-
take for the air conditioning 15 located
in the port side of the lower fuselage
below the pilot's side window.

Flight controls and hydraulic lines
are teadily accessible without tools
through four long inspection covers ar-
ranged on the underside of the fuselage
near the edges. When open, the covers
expose several feet of push-pull bars and
hydraulic piping. The area exposed be-
gins roughly on a line 2 ft. ahead of the
leading edge of the wing to slightly be-
hind the trailing edge.

Fasteners securing the covers were
designed by Ruiz to fit flush with fuse-
lage in flight. The spoolshaped fasten-
ers are opened by placing the fingertips
in slight indentations provided and
twisting them. When unlocked, the
spool pops down into the unlocked
position and the inspection covers can
be removed.

Tricycle landing gear is forward re-
tracting with a self-locking feature.
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Each main gear is fitted with two Dun-
lop wheels mounting tubeless 7.50 x 10
tires. Nosewheel mounts a single 8.50
x 10 Dunlop tire. Wheels can be low-
ered by gravity in an emergency with
an assist from about 145 1b, of aerody-
namic drag on the main gear at 100
mph. Shocks are of the oleo-pneumatic
type.

Wings are of single box spar con-
struction with a minor spar arranged
behind the box. The Guarani employs
a straight section from the wing root
extending bevond the nacelle where the
wing assumes a 7 deg. dihedral. This
design allows a shorter gear permitting
it to be retracted into the smallest pos-
sible nacelle,

IFuel is stored in the area between
the box spar and the leading edge in
the dihedral section of both wings. Fucl
capacity is 250 gal. of JP-1 in each
wing. Ruiz said the dihedral sections
of the wings have been designed to
shear away from the straight wing sec-
tion in an accident.

Optional Tip Tanks

Optional glass fiber tip tanks of about
85 gal. capacity each will be offered
for production aircraft. Tip tanks will
provide an additional 1 hr. 45 min. fly-
ing time extending total flying time
from around 5 hr. to nearly 7 hr., Ruiz
said.

Ailerons are self-balanced, fabrc-
covered Frise-type. They are operated
by push-pull bars and incorporating
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MIT[RAYTHEON STATUS REPORT:

APOLLO Guidance Computer

Ralph Ragan (left), Manager of Rayvtheon’s Sudbury
Operation, and Eldon Hall, Director of Apollo Com-
puter Dwision, MIT Instrumentation Lab, inspect on-

board guidance computer for Apollo mission.

T T T E———

Predicted Reliability
Increased More Than 2:1
... Contract On Schedule

By incorporating the latest rope memory module and inte=
grated micrologic techniques into Apollo’s on-board guidance
computer, the MIT/RAYTHEON team has doubled predicted
reliability of the system with no loss in scheduling time.

Drawing upon a background of successful joint effort in
developing the reliable Mark 2 Polaris missile guidance com-
puter, the MIT/RAYTHEON team is striving for similar
fault-free operation of its Apollo guidance system. The operating
computer, less than 1 cubic foot in size, will provide mid-
course navigation and guidance data for NASA's Apollo space-
craft mission.

The MIT/RAYTHEON-developed computer contains an
extremely dense, low-powered, fixed memory of 5,000 bits/cubic
inch. In flight, the astronaut will
operate the computer through a
16-button coded kevboard. In case
of input error or an “unacceptable”
order, a light will warn the astro-
naut to erase the error, When the
command is correct, he pushes an
“enter” button and the computer

will take over, using inputs fed to
it automatically from the other

subsystems in the craft. Keyboard for Apollo’s on-
board guidance computer.

The working relationship of the MIT/RAYTHEON team
in developing and producing the computer, its displays and
keyboard, and its pre-flight ground support equipment, repre-
sents a truly unique capability in space age guidance and control.
Space and Information Systems Division, Sudbury, Mass.

\RAYTHEON
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GUARANI 1 PROTOTYPE POWERED by Turbomeca Bastan 3As first flew in February,
1962. Twin fin and rudder of earlicr Huanquero were scrapped to improve one-engine

stahility.
Guarani 2

trim tabs. Hydraulicallv-actuated split
flaps control landing speeds.

Airfoil 1s NACA 633-218, Aspect
ratio is 9. The wing is cranked for
stall stability with a 3-deg. angle of
incidence at the root diminishing to
1 deg. at the tip. It has no sweepback.
Total area of ailerons is 5,500 sq. 1n.
and total flap area is 7.450 sq. in, Gross
wing area is about 450 sq. ft.

Four Air Intakes

The nacelle incorporates a jacket
which directs air around the engine and
exhaust to keep temperatures within
the wheel well from damaging tires.
Four air intakes for the air jacket are
spaced around the nacelle behind the
propeller hub.

On each side of the nacelle, in the
straight section, are inspection covers
on the underside of the wing back from
the leading edge. These are hinged
from the front and secured by fasteners
designed by Ruiz. The fasteners are
designed so they may be easilv opened
with the fingers but, in flight, are held
closed by mechanical as well as aero-
dynamic pressure.

Automatic Feathering

Inspection covers on the outboard
side of the nacelle permit access to
fuel flters while those inboard offer
access to engine controls.

Propellers are 9-ft. French Ratier-
Figeac FH 86s. Their feathering svs-
tem is automatic and the propeller has
a brake to prevent windmilling,
Feathering and brake can be controlled
from the cockpit for restarts,

Fngines can be started from ground
power or the Guarani's French Bolta-
block nickel-cadmium 28 v. 35 ampere
hr. batteries. Two 28 v. 6 kw, starter
senerators are provided for inflight
power. |

Tail assemblv consists of a variable
incidence horizontal stabilizer variable

EE

through +2 deg. to —5 deg. to control

Before first test flight, project engineers had completed a mockop of the
incorporating improvements already considered necessary to the first version.

trim. Incidence is varied by an electn-
callv actuated screw mechanism. Ruiz
sayvs the angle of incidence is such that
the aircraft can be controlled with the
stabilizer in any attitude n an emer-
gency. Elevators fitted to the stabilizer
incorporate balance tabs to assist oper-
ation.

Vertical tail area is 60.5 sq. ft. with
a geometric aspect ratio of 1.23. Sweep-
back is 52 deg. 30 min. Root airfoil 15
NACA 0009 and tip airfoil is NACA
0006. Horizontal tail area 15 79 sq. ft.
with a geometic aspect ratio of 6.
Horizontal stabilizer is 21 deg. 50 min.
Airfoil is the same as the wvertical
stabihizer,

While the present Guarani 2 15 not
fitted with de-icing equipment, produc-
tion models will be equipped with
French Kleber-Colombes and  other
pneumatic boot tvpe de-icing equip-
ment,

Three Firms Report
Officer Compensation

Washington—Following is a list of
aerospace industry directors and officers
with 1962 salaries above %30,000, and
their stockholdings, as they were re-
ported to the Securities and Exchange
Commussion:

Gyronyxe Co. oF Aserica, Inc—P. |.
Papadakos, president and treasurer, director,
§79,262.50 salary, $1.436.19 premium paid
by the company on life insurance policy
(principal amount of policy pavable to
Mr. Papadakos’ family), 223.349.8 shares
of common stock: . D). Barner, Washington
representative, director. 1.033 shares of com-
mon stock: N. Nanthaky, secretary and
director. 3.386 shares of common stock;
W. C. McMahon, assistant secretary and

director, 100 shares of commeon stock; W, .

Butler, Jr., director; | PR ”!"'n. director;
W. B. Lewis, [r., director; G. M-P. Murphy
11, director. All salary figures are for the
fiscal vear ending Apr. 30, 1963. All direc-
tors were elected Nov, 30, 1962, for the
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hscal year ending Nov. 30, 1963, All
stock 15 51 par value common stock, owned
of record or benehcially as of Aug. 16, 1963.

InTERNATIONAL Business Macumwe Corpe,.—
B. Bromley, director, 150 shares of stock,
15 shares of stock owned by members of
Mr, Bromley's family, 5160975 paid to the
firm of Cravath, Swaine & Moore, in which
Mr, Bromley is a partner, as fees for legal
services performed during 1962 for the
company; W. G. Buckner, director, 4,000
shares of stock, 92,213 shares of stock
owned by members of Mr. Buchner's 1m-
mediate fBAamily and f;!m:iij.' trusts; P. L.
Davies, director, 240 shares of stock; S. M.
Fairchild, director, 139,636 shares of stock,
200 shares of stock owned by family trusts,
purchases of supplies and equipment by the
company from Fairchild Camera and In-
troment Corp., Fairchild Stratos Corp., and
Fairchild Recording Equipment Corp., of
which Mr. Fairchild 15 chairman of the
exccutive committee and the boards, respec-
tively, amounted to $4,549,566 in 1961,
. C. Folger, director, 962 shares of stock,
062 shares of stock owned by members of
Mr. Folger's immediate family; G. Kirk,
tirector, 122 shares of common stock:
. H. LaMotte, director, 11,259 shares of
stock, 7,934 shares of stock owned by mem-
bers of Mr, LaMotte's immediate family;
T. V. Learson, vice president and group
execntive, director of 1. B, M. World Trade
Corp., director, $101,000 salary, $80,278
percentage compensation for 1962, 2,991
shares of stock, 189 shares of stock owned
hy members of Mr. Learson’s immediate
familv: W. H. Moore. director, 890 shares
of stock: G. Phillips, director, 21,477
chares of stock. 7.3586 shares of stock owned
by members of Mr. Phillips’ immediate
family; E. P. Piore, vice president-research
and engineering, director (elected 1962),
$77.267 salary, 1,411 shares of stock, 2
shares of stock owned by members of M.
Piore's immediate family; G. H. Scnbner,
director, 837 shares of stock, 129 shares of
stock owned by family trusts; A, K. Watson,
vice president and group executive, president
and director of 1. B. M., World Trade Corp.,
director, $114,300 salarv, 588,305 percent-
age compensabion for 1962, 51,212 shares
of stock, 62,966 shares of stock owned by
members of Mr. Watson"s immediate family
and family trusts: T. J. Watson, Jr., director
and chairman of the hoard, $143,000 salary,
$216,750 percentage compensation for
1962. 35.357 shares of stock, 81.%36 shares
of stock owned by members of Mr. Wat-
son’s immediate familv and family trosts;
A, L. Williams, president, director, 5117,
535 salary 5176,611 percentage compensa-
tion for 1962, 7.094 shares of stock: E. E.
Ford. director (deceased Mar, 6, 1963);
Mrs, T, Watson, honorarv  director,
12.499 shares of stock. All stock owned as
of Jan. 31, 1963

Sunpstraxp Core.—B. F, Olson, president,
director, $80,000 salary, $6.000 company
contribution during 1962 to retirement plan,
13.690 shares of common stock, trustee of
six trusts which own a total of 8,753 shares
of common stock; L. H. Schuette, Admm-
istrative vice president, director, S60,000
salarv, 54,500 company contribution durmg
]f}f'-.j to rehirement pl.m, 5.210 shares of
common stock. in acenrdance with the terms
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We bet he grew up to be an engineer
in one of the 18 aerospace centers we serve

Chances are the boy above has grown up in your industry.

But he might have become one of the many United Air Lines
pilots who fly you to the aerospace centers where you
do business: we serve more of these than any other airline,

Besides this service to aerospace centers,

we offer you the convenience of more jets to more cities
all across the U.S. than any other airline,

along with a genuine concern for customers as people.

For these and many other reasons, more people
choose United than any other airline in the world.

s

UNITED

THE EXTRA

®
CARE AIRLINE

Satar Vehicle Undergoes Vibration Testing

Satellite scientific pod prototype of the Satar (satellite for acrospace research) vehicle is
maneuvered onto a vibrator at General Dynamics/Astronautics to undergo testing. Satar
i designed to investigate space-environment phenomena (AW July 15, p. 69), carrving a
150-1b. pavload into an elliptical orbit with a 1,800-mi. apogee, or a 300-Ib. payload into
a 500.mi. circular orbit. Note hemispherical dome configuration of solar cells.

of an emplovment contract entered into
by the company on Mav 1, 1959, Nr.
Schuette will be continually emploved by
the company m an excoutive 1':1[1.1{-1'11.' nritil
his retirement on or after Dec. 31, 1965, at
an annnal compensation of S60.000 and will
continue to be emploved in a consultative
capacity during his retirement at a compen
sation equal to $1,500 per month (the
contract also provides for reduced pavments
o his widow during heor life, in the event
of Mr. Schuctte’s death): G. ]. Landstrom,
inancial vice president and secretary, direc-
tor, $38,500 salary, $2,887 company con-
tribution during 1962 to retirement plan,
? 394 shares of common stock, in accord-
ance with the terms of an employment
contract entered into by the company on
May 1, 1959, Mr. Landstrom was con-
tinually emploved by the company n an
executive capacity until his retirement on
May 1, 1963, and will continue to be
emploved in a consultative capacity during
his retirement at a compensation equal to
$1,000 per month (the contract provides
for reduced pavments to his widow during
her life, in the event of Mr. Landstrom’s
death); B. A. Gustafson, vice president in
charge of capital goods operations. director,

533,000 salary, 54,125 company contribu-
tion during 1962 to retirement plan, 3,651
shares of common stock, trustee of a trust
which owns 93 shares of common stock:
J. W. Ethington, treasarer and controller,
director, 540,000 salary, 53,000 company
contribution during 1962 to retirement
plan, 1,152 shares of common stock; C. L.
Sadler, Jr., vice president i charge of avia-
tion and defense products, director (elected
1963, 2,136 shares of common stock,
custodian of 11 shares of common stock for
minor child: T. N. McGowen, chairman of
the executive committee, director, 2,142
shares of common stock; R. G. DeLong,
director, 1,461 shares of common stock,
custodian of 27 shares of common stock for
his minor children; A. A, Hofgren, director,
3,202 shares of common stock, partner in
the hrm of Hofgren, II'n-"lr'L'ETﬂ'n::F. Allen, Stell-
man, McCord, attornevs for the company,
which received fees of 564,690 during 1962
for leral services; H. H. Monk, director,
511 shares of common stock, president of
Howard H. Monk & Associates, Inc., ad-
vertising counsclors, which received from the
company fees of $33,385 during 19064 for
services. All stock beneheially owned as of
Feb. 258, 1963,
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somewhere...a signal

The human brain, with all its limita.
tions, cannot recognize it. An elec-
tronic programmer can.

At United Control, such a program:
mer was created for the Paolaris A-3.
Deep within the missile’s heart, it an-
alyzes acceleration, time, distance-
traveled and other vital readings. When
every reading falls within tolerance . ..
when each arrives in sequence . . . then
and only then does the programmer
“gee'’ the green light and send the Po-
laris on its way.

Whether you make missiles or men’s
wear, programming can provide deci-
sions when man cannot. United Control
can provide the programmer, and the
pxperience to back it up. United Con.
trol Corporation, Overlake Industrial
Park, Redmond, Washington. Call 206-
855-3711 or TWX 206-999-1874.

) UNITED CONTROL CORPORATION

O Rush me facts on programming
[ Tell me more about United Conitrol

BRI b o e
7)1 | PR I Sy U R A A PRV T oA | TP fo

BTN it b et “
Address .............
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The big NEW name

The aerospace resources and experience of such famous
names as de Havilland, Whitworth Gloster and Avro have
been united under the name of HAWKER SIDDELEY
DYNAMICS .. . and a powerful new force enters the
aerospace field. @ HS Dynamics is a vast new enterprise

responsible for a large share of Europe's aerospace
business. Responsible for Blue Streak, the rocket which

will be Britain's contribution to the European space

HAWKER SIDDELEY

programme, Responsible for Britain's deterrent, the Blue
Steel stand-off bomb; for Seaslug and the new small-ship
naval weapon CF299: and for the fighter-borne Firestreak
and its successor Red Top. @ Besides space launchers
and missiles, Hawker Siddeley Dynamics produce a wide
range of aircraft equipment for current and future designs.
It is the largest company of its kind in Europe. The big
NEW name in aerospace.

DYNAMICS LIMITED

in aerospace

Hatfield Aerodrome, Hatfield, Hertfordshire, England.

CURRENT ACTIVITIES OF H.S. DYNAMICS
MISSILES

Blue Streak —=atellite launcher.

Blue Steel —air-to-ground missile,
Seaslug —ship-to-air missile.

Firestreak & Red Top—air-to-air missiles.
CF299 —new naval missile.

AEROSPACE EQUIPMENT

Propellers —for modern turbine aircraft.

Air Conditioning —for aircraft & missiles.

Electrical contrals —for automatic fuel control.

Automatic Test Equipment —for aircraft and systems check-out,
Power Supply Equipment—{or airborne electrical systems.

Telephone: Hatfield 2300 Cables: Props Telex Hatfield.

Telex 22324
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“Total Eclipse Observation Route Plotted

Route of a proposed airborne observation expedition to photograph the next total eclipse of the sum, expected May 30, 1965, is ont-
lined on a chart prepared by Douglas Aircraft Co. for a recent symposium at Los Angeles, Calif. Tt was suggested that the expedition

nse a Douglas DC-8 as the observatory. The DC-8 would fly an §,000-mi.

path following the shadow area cast by the moon. An expe-

dition financed by Douglas and the National Geographic Sum&t}r observed the last eclipse, July 20, over northern Canada from another
DC-8. An over-water flight in 1965 might need two surface ships with beacons to guide the aircraft to the proper point for observa-
tion. Douglas said the observation time of a total eclipse could be increased from 5% min. on the surface to 8% min. from an aircraft.
Path of the shadow follows a route from New Zealand past the Samoa islands and Tahiti to Ecuador.

Navy Launches Second DAC-Roc
In Rocket Probe Test Series

Los Angeles — Douglas/Lockheed
sounding rocket, launched Dec. 10, was
the latest in a series of evaluation tests

the Navy is conducting before selecting
rocket probes for use in international
year of the quiet sun projects.

Most recent of the firings, which are
being made at the Naval Missile Facil-
ity, Pt. Arguello, Calif., was the second
of three planned for the probe, desig-
nated DAC-Roc by the Navy. Douglas
Aireraft Co., Inc.’s Charlotte, N.C.,
Div. is prime contractor and airframe
manufacturer, and Lockheed Propul-
sion Co. is propulsion subcontractor
for the probe.

This solid-propellant rocket is one
of a group of five competing for a pro-
duction contract in the Bureau of Naval
Weapons program.

The Naval Missile Center, Pt. Mugu,
Calif., is assigned the evaluation work
leading to the production award which
15 expected to imvolve several hundred
vehicles,

Payload on the recent DAC-Roc shot,

56

conducted by a Navy guided missile
unit, consisted of h:l{:rnet'nr mstrumen-
tation to transmit performance data.
Third scheduled shot is tentatively set
for late January.

The Douglas/Lockheed svstem is a
single-stage, fin-stabilized ballistic rocket
designed to carry a 25-1b. payload to an
altitude of 100 mi. and to an impact
pomnt some 120 mi. downrange. Lock-
heed is utilizing a version of its Javelin
motor for the DAC-Roc power unit,
which is 134 in. long and 9 in. in dia.,
and produces a total llllpulbf of 90,000
Ib./sec. The rocket is5 187 in. long,
and weighs 575 1b.

Other contractors competing for the
production contract and their respec-
tive entries are Atlantic Research Corp.
—Archer; Rocket Power, Inc.—Thunder-
bird; Thiokol Chemical Corp.—Seagull,
and Canadian Bristol Acrojet Ltd.—
Black Brant 3. Archer, Thunderbird
and Black Brant have been fired twice
in the Navy tests, The Seagull has been
hired once.
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Life Support Capsule

Los Angeles—An experiment in which
a chimpanzee was kept for over eight
days in simulated space environment
conditions indicates that a life support
capsule under development by the Air
Force Space Systems Div., counld be
modified to near-earth orbit capability
of from 14 to 30 days, depending on
payvload and orbit variations,

The life support capsule, designed and
built by Lockheed Aircraft Corp.'s Mis-
siles & Space Co, Div., was recently
tested at the Lockheed Sunnyvale, Calif.,
facility using six specially  equipped
USAF ground checkout trailer vans, in-
cluding a vacoum chamber van in which
the capsule was placed.

An Air Force official said the life sap-
port svstem is being developed for use
in foture orbital experiments including
tests of the effects of extended weight-
lessness on primates.,

Principal trade-off involved in capsule
muodification would be the addition of
more carbon dioxide absorber (lithinm
hvdroxide) and a decrease in water ab-
sorbent capacity. The capsule utilizes an
environmental control syvstem fabricated
by the Garrett Corp.
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THE TRW-133 I"""
at less than twice the cost.
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3. Software library in being

4. High speed 1/0 channel (7.5 megabit)
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6. Mil spec design throughout

For full technical information
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in Atlanta, Boston, Chicago, Cleveland, Houston,
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THOMPSON RAMO WOOLDRIDGE INC.

1. A general purpose computer
three times faster (2 microseconds)

than the TRW-130...

contact our nearest representative
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Production schedule for Beech Aircraft Corp.’s AOM-37A high-and-low-altitude target drone calls for 400 in 1964, Target has been flown
30 Hmes since May by the Navy, which has placed a $30.9-million order with Beech’s Aerospace Div., Wichita, Kan. In final assembly
(above, left) targets are diverted imto electronies assembly und checkout.  Bonded honeycomb wings are inspected mm foreground.  Final
electronics checkout is on a production line basis (above, right). First firings of AOM-37A fiom USS Midway jets included supersonic
bunch for gunnery practice.

Beech AQM-37A Output to Reach 400 in 1964

.I'Il

CONTROL PROBLEMS? = _
AiResearch has the system... a2, e
Fucler team wearing protective sunits enters sub-surface fueling area to fl1 target tanks with lignid propellant. Duplicate storage rooms and

All we need to know is your problem. Whether it requires a complete fueling cells are on either side of the entrance to separate the hypergolic combination of fuel and oxidizer.

Mach trim system for aircraft or a depth-controller for submarines,
Garrett- AiResearch can solve it.

Using its extensive analysis and design capability, AiResearch produces
complete systems for sensing and computing all parameters of vehicle control:
supersonic engine inlet controls, asymmetry detection systems, course and
depth keeping controls, hydropilots, automatic throttle controls, navigational
computers, artificial rudder and elevator "feel" systems, hover controls,

and air data computer systems, for example.

These systems are highly modularized for simple maintenance. They

incorporate self-test and comprehensive failure monitoring features for more and
better information on integrity. AiResearch know-how in solid state electronics
produces constantly smaller and lighter systems, yet we can go to
electromechanical techniques if they solve your problem better.

Please direct inquiries to AiResearch Los Angeles Division.

AIRESEARCH MANUFACTURING DIVISIONS

e S TP A s Plastic coating protects target against spillage while inhibited red fuming nitrie acid is loaded by suited fuelers whose back packs contain
liquid oxygen for breathing and cooling. Leakage in shipping containers is signalled by red or blue indicators.

SYSTEMS AMND COMPOMENTS FOR: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUBTRIAL APPLICATIONS
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Department of Defense Lists Top 100 Prime Contractors for Fiscal 1963

The 100 companies which received the lorgest dollor volume of military
prime controcts of $10,000 or more in fiscal yeor 1963 accounted for 73.950
of the United States total. This is an increase of 1.4 percentage poinis
from the 72.3% during fiscal yeor 19462, but a decrease of 0.3 of one per-
centoge point from the 74.2% received in fiscol yeor 19461, As hos been
noted in previous reports, a substantial part of the prime contract work of
companies on the 100 company list is subcontracted ho other concerns. About
one-half of the military work of the large concerns is subcontracted, ond over
one-third of the eamount subcontracted is pald to small business concerns.

It may be seen from the following table thot the increase occurred in the
fArst 50 companies which received 2.2% more of the total in fiscal year 1943
than in the previous year, whereas companies in the 51st to 100th positions
obtained 0.4% less of the 19463 total. The 1943 percentage for the first
25 companies is lower than any yeor shown except fiscal year 1962, and
for the 100 companies it is about the some as the average during the years
pricr to fiscal year 1942,

Par Cent of L. 5. Totel

COMPANIES FY 1958 FY 1959 FY 1960 FY 1961 FY 19462 FY 1943

| st 8% 7.1% 4LO0% 6£.5% 56T S5.9%
2nd 6.4 5.2 2.1 5.2 4 7 5.2
drd 3.6 4.5 4 8 5.2 4 4 4.1
dth 3.5 4.1 4.6 4.1 4.0 4.0
Sth 3.0 4.0 4.3 3.8 3 8 4.0
1-5 26 3% 25.0% 24 .8% 24 8% 22 5% 23.2%
6-10 12 4 12.0 11.3 11.8 11.1 10.9
11-25 19.1 17.6 17 .4 18.2 7.2 7.8
1-25 57.8% 54 6% 53.3 54 8% 50.8% 51.9%
26-30 .1 10.7 11.3 11.0 12.6 13.7
51-75 4.8 5.5 5.4 5.5 6.0 3.3
76-100 2.5 3.0 3.2 2.9 2.9 2.8
1-100 J4.2% 73.B% 34T 74.2% F72.3% 7i1.9%

The list for fiscal year 1943 contains 17 companies which did not appear
on the fiscal year 1942 list. Most of the new names appear towoard the end
of the list, but two companies attained o rank within the first fifty. These
are Merrit-Chapman & Scott Corp. with controcts totalling $149.9 million in
34th position, and Studebaker Corp. with conirocts totalling $83.3 million in
47th position.

Over holf of the companies were engoged In missile-space, aircraft and
electronics work. The contract work of many of the companies involved more
than one mojor commodity category. Based on the cotegory representing
the largest dollar volume of contracts awarded to each company, there were
23 missile-space, 17 agircraft ond 13 electronics firms. The remaining 47
companies fell into the following cotegories: petroleum (11), services (9),
tenk-automoltive (B), ommunition (8), ships {7), construction (2], and con-
struction equipment (2).

The some five educational ond non-profit institutions on the fiscal year
1962 list of lorge prime contractors are included on the fiscal year 1943 lisk,
The group is comprised of the following: Mossachusetts Institute of Tech-
nelogy, Johns Hopkins University, Aerospace Corp,, System Development
Corp., and Mitre Corp. These non-profit contractors are generally providing
research, development and fraining services in the missile-space ond elec-
fronics progroms,

Five companias received prime contract awards of more than $1 billion
each in fiscal year 1943, These companies and o brief description of thelr
more importont contract work are as follows:

The Lockheed Aircraft Corp. led the list for the second consecutive year
receiving $1,517.0 million, or 5.9% of the total. The circraft controcts
included the C-141A Starlifter Jet Cargo Transport, C-130E Hercules Turbo-
prop Jet Transport, F-104 Starfighter Jet Fighter, P2 Neptune Piston-Engine
Patrol Bomber, and the P3A Electra Advance Jet Version, It is a principal
prime contractor for the Polaris missile, the Discoverer series of polar-orbiting
satellites, the Agenc spoce vehicle ond other spoce vehicles. The company
and its subsidiaries also received contracts for shipbuilding and electronics.

RANK

COMPAMNIES

U. 5. Total®

1. Lockheed Aircraft Corp.
Lockheed Air Terminal, Inc.
Lockhead Aircraft Inter-

national, Inc.
Puget Sound Bridge & Dry
Dock Co.

Total
2. Boeing Co.
3. Morth American Aviation, Inc.
4. General Dynamics Corp.
5. General Electric Co.
&6. Martin Marietta Corp.

7. American Telephone & Tele-
groph Co.
Chesapeake & Potamac Tel
Co,
Mountain States Tel & Tel.
Mew England Tel. & Tel. Co.
Mew Jersay Bell Tel. Co.
New York Telephone Co.
Morthwestern Bell Tel, Co.
Pacific Tel & Tel. Co.
Southern Bell Tel, & Tel. Co.
Southwestern Bell Tel. Co.
Teletype Corp.
Western Electric Co.

Total
B. United Aircraft Corp.

9. McDonnell Aircraft Corp.
10. Sperry Rond Corp.
11. General Motors Corp.

12. General Tire & Rubber Co.
Aerojet Delft Corp.
Aerojet-General Corp.
Space Electronics Corp.
Space General Corp.

Total

13. Grumman Aircraft Engineering
Corp.

14. Douglas Aireraft Co,
Astropower, Inc.

Total

15. Radio Corp. of Americo
RCA Institutes, Inc.

Total
16. Westinghouse Electric Corp.,
17. Hughes Aircraft Co.

18. Raytheon Co,
Autometric Corp.
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MILIONS PER CENT CUMULATIVE

OF OF U. 5 % OF
DOLLARS TOTAL U. 5 TOTAL
$25.834 .0 Iﬂﬂ.ﬂ?ﬁ 100 _0%
1,424.7 5.5
1.3 d
0.1 d
e0.% 0.4
1,317.0 5.9 5.9
1,3546.3 5.2 11.1
1,062.4 4.1 15,2
1,033.2 4.0 19.2
1.021.2 4.0 23.2
766.8 3.0 26.2
143.8 0.6
1.7 d
0.7 d
0.4 d
0.2 d
e d
0.1 E
0.6 d
1.3 d
0.7 &
J.4 d
403.7 1.6
S578.46 2.2 28.4
529.9 2.1 30.5
497 .0 1.9 32.4
445, 5 1.7 34.1
444.0 1.7 35.8
5.5 d
0.3 d
409 8 1.6
1.9 d
7.1 d
424 .6 1.6 37 .4
390.5 1.5 38.%
360.7 1.4
0.4 d
361.1 1.4 40.3
328.6 1.3
c d
328.6 1.3 41.5
322.6 1.3 42.9
312.% 1.2 44.1
290.6 1.1
0.6 d

RANK COMPANIES

Machlett Laboratories, Inc.
Trans-5il Corp.

Total

19. Bendix Corp.
Bendix Field Engineering
Corp.
Bendix-Westinghouse Auto-
mofive Air Brake Co.
Microwave Devices, Inc.
Sheffield Corp.

Total

20, International Telesphone & Tale-
graph Corp.
American Cable

Corp.
Faderal Electric Corp.
General Controls Co.
International Electric Corp.
ITT Communication Systems,

Ine.

ITT Export Corp.

ITT Semi-Conductors, Inc.
Jennings Radio Mftg. Corp,
Kuthe Laboratories, Inc.
Royal Eleciric Corp.
Surprenant Mfg. Co.

& Rodio

Total
21. Aveo Corp.

22. Thiokol Chemical Corp.
Shownee Industries, Inc.

Total

23. Ford Motar Co.
Philco Corp.

Total

24, Horthrop Corp.
Page Communications Engi-
neers, Inc.

Total

25, Mewport Mews Shipbuilding &
Dry Dock Co.

24, Ling-Temco-Yought, Inc.

Altec Componies, Inc.

Altec Lansing Corp.

Continental Electronics Mfg.
Co.

Continental Electronics Sys-
tems, Inc.

F F & M Electronics, Inc,

K entroan Hawaii, Lid.

Temco Electronics & Missiles
Co.

Temco Electronics Display Sys-
tems

University Loudspeakers, Inc.

Total

27. International Business Machines

MILLIONS PER CENT CUMULATIVE
OF OF U. 8. % OF

DOLWARS TOTAL L. S TOTAL
1.7 d
& i
94 9 1.1 45.2
2851 1.1
4.9 d
0.2 d
- i
0.1 d
290.3 1.1 46.3
145.9 0.6
2.0 d
BO .5 0.3
0.4 d
33 4 0.1
0.3 d
1.5 d
e d
0.3 d
0.5 i
0.3 b
0.2 4
245.5 1.0 47.3
253 .1 1.0 48.3
238 5 0.9
0.1 4
238 . & 0.9 49.2
74 & 0.3
153.1 0.6
227 .7 0.9 50.1
1941 0.8
28 .8 0.1
222.9 0.9 51.0
221.0 0.9 51.9
183.0 0.8
0.1 d
0.3 d
5.9 d
0.1 d
0.7 d
4.7 d
10.0 d
0.4 d
0.7 g
205.9 0.8 52.7
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RANK COMPANIES

Corp.
Service Bureau Corp.

Tatal

28. F M C Corp.

29. Litton Industries, Inc.

Aero Service Corp.

Airtran, Inc.

Emertron, Inc.

Ingalls Shipbuilding Corp.

Litton Electron Tube Corp.

Litton Precision Produocts, Inc.

Litton Systems, Inc.

McKiernan-Terry Corp.

Monrae Calcwlating Machine
Co., Inc. el

Poly-Scientific Corp.

Western Geophysical Co. of
ARMBTIEO . oo

Westrex Corp.

Total

40. Republic Aviation Corp.
31. Chrysler Corp.
32, Hercules Powder Co.

33. Minneapolis-Honeywell Regu-
later Co.

34. Merritt-Chopman & Scott Corp,
Devoe & Raynolds Co., Inc.
Higgins, Inc.

MNew York Shipbuilding Corp.

Total

33, General Telephone & Elec-
tronics Corp.
Automatic Electric Sales Corp.
General Telephone & Elec-
tronics Laboratories, Inc.
Lenkurt Electric Co., Inc.
Sylvania Electric Products, Inc.

Total

36. Standard Oil Co. [New Jersey]
Esso International, Inc.
Esso Research & Engineering
Co.
Esso Standard Eastern, Inc.
Gilbert & Barker Mig. Co.
Humble Oil & Refining Co.

Total

37. Pan American World Airways,
Ine.

38. Textron, Inc,
Accessory Produchs Corp.
Bell Aerospoce Corp.
Dalmo Yictor Co.
Muclear Metals, Inc.
Pittsburg Steel Foundry Corp.
Randall Co.
Textron Elecironics, Inc.
Textron Oregon, Inc.

MILLIONS PER CENT

GF ﬂF LII- '51'
DOLLARS TOTAL
203 0 0B
0.3 o
203 .3 0.8
1991 0.8
6. & d
4 4 d
0.9 d
1.7 d
148 5 0.7
2.6 d
0.3 d
31.2 0.1
0.9 d
0.2 d
e d
e d
0.5 d
197 . 8 0.8
196 8 0.7
184 2 0.7
182.7 0.7
170.0 0.7
4.3 d
0 4 d
1.9 d
143 2 0.4
1649.9 0.4
0.1 d
2.0 d
1.0 d
7. 4 d
152.1 0.6
142 & 0.6
0.0 0.0
77 .4 0.3
2.7 d
5.3 d
£ i
70 1 0.3
155.5 0.6
154.5 0.6
2.8 d
0.2 ot
144 .35 0.6
0.1 d
0.6 d
0.1 d
0.1 d
1.8 d
1.0 d

CUMULATIV

% OF

U. 5. TOTAL

33.3
54.3

3.1

33.8
56.5

2f .2

57 .%

a8.3

59.1

9.7

60 .3

(Continued on p, 2]
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ANK COMPANIES

Townsend Co,

Total
39, Collins Radie Co,

40, General Precision Equipment
Corp.
G P E Contrals, Inc.
General Precision, Inc
Graflex, Inc.
Mational Theatre Supply Co,
Strong Electric Corp.

Total

41, Texaco, Inc.
Caltex Qil Products Co.*®
Caltex Philippines, Inc.®
Jefferson Chemical Co,
Faregon Qil Co.
Texaco Experiment, Inc
Texaco Export, Inc.
Teroco Puerto Rico, Inc.
Texoco Trinidad, Inc.
White Fuel Co., Inc.

Total

42, Standard Qil Compony (Coli

fornia)

American Bitumuls & Asphalt
Co,

California Chemical Co.

California Q1 Co.

California Research Corp.

Coltex Qil Products Co.*

Caltex Philippines, Inc.”

Pacific Qil Co.

Standard OQil Co. of Kentucky

Standard Qil Co, of Texas

Total

43. Thompson-Romo-Wooldridge,

Inc.

Federal Industries, Inc.

Good-All Electric Mfg. Co.

Mogna Corp.

Milom Electric Mfg. Co,

Facific Semiconductors

Rodio Condenser Co.

Rodio Indusiries, Inc.

opoce Technology Lobora-
tories, Inc.

Total

44, Curtiss-Wright Corp.
Abroms Instrument l:l.'u'p...

Redel, Inc.
Target Rock Corp.

Total

45. Centinental Motors Corp.
Continental Aviotion & Engi-
neering Corp.
Gray Marine Moter Co.
Wisconsin Motors Corp.

Total
46. Morrison-Knudsen & Associates/

47, Studebaker Corp.
Franklin Mfg. Ce.
Onan (D. W.) Sons, Inc.
Foxton Products Corp.
Trans International Airlines,
Inc.

Total

MILLIONS T
QF OF U §.
DOLLARS TOTAL
0.2 o
151.,2 0.6
144 . 3 0.4
0.3 d
c il
128 _4 0.3
0.7 d
0.1 d
1.9 d
131 .4 Q.35
41 4 0.2
39.0 Q.2
0.2 d
0 2 d
1.8 d
1.1 d
34 1 g.1
1.0 :
0.1 .
1 & d
120.5 0.3
63.6 0.2
0.1 d
€ d
12.0 d
0.1 o
a9.0 0.2
0.2 d
i d
1.2 d
0.4 d
1146.6 0.4
42 4 0.2
i= i
0.1 d
0.1 d
< d
o9 d
0.1 d
0.3 d
62.5 0.2
106. 4 0.4
8.3 0.4
& i
0.1 d
r d
98 .4 0.4
85.9 0.4
11.1 d
0.1 L
0.1 d
97 .2 0.4
B4 .4 0.3
70 .4 0.3
& d
2.0 d
€ d
10.9 d
83.3 0.3

CUMULATIVE
T OF

U. 5 TOTAL

60.9
61.5

62.0

62.5

62.9

63.3

63.7

64.1
64.4

64.7

RAMNK COMPAMNIES

48, Burroughs Corp.
Burrcughs Control Corp.

Total

49. Aerospace Corp.

50, Goodyear Tire & Rubber Co.
Goodyear Aireraft Corp.

Total

51. Massochusetts Institute of Tech-
noclogy

a22. Bethlehem Steel Corp.
Bethlehem Steel Co.

Bethlehem Steel Export Corp.

Total

23. Hoyes International Corp.,

54. Shell Caribbean Petrolaum Ca.
International Lubricant Corp.
Shell Oil Ce.

Total

55. Internotional Harvester Co.
Hough [(Frank G.) Co,
Maocleod & Co.

Solar Aircroft Co.

Total

54, Olin Mathieson Chemical
Corp.

37, lohns Hopkins University

a8, Socony Mobil Qil Co.
Mobil Petroleum Co., Inc

Total

59. Lear-Siegler, Inc.
Hallamare Electronics Co.
Maognetic Amplifiers, Inc.
Olympic Radio & Television,
Inc.
Rett Electronics, Inc.

Total
&60. Magnovox Co.

&1. Americon Mochine & Foundry
Co.
A M F International Co.
Beaird, Inc,
Cuno Engineering Corp.

Total

62, Universal Americon Corp.
American Cement Corp.
Amron Corp.

Bohn Aluminum & Bross Corp.
Haordeman (Paul), Inc.

Total
43, Goerrett Corp.

&4. Kiewit [Peter) Sons' Co.

&3. Koiser Industries Corp.
Kaiser (Henry J.) Co.
Kaiser Fleatwings, Inc.
Kaiser Jeep Corp.
Kaoiser Steel Corp,
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MILLIONS To
OF OF U. S
DOLLARS
76.8 0.3
0.7 d
7.5 0.3
5.3 0.3
22.5 0.1
50,2 0.2
fd.7 0.3
70.8 0.3
0.0 0.0
&8 .2 0.3
0.2 o
&8 .4 0.3
&7 .1 0.3
37 .8 0.2
1.9 ‘
26 B 0.1
&b .3 0.3
47 .5 0.3
B.7 ’
1.1 d
2.0 d
66.3 0.3
45.8 0.2
65.3 0.2
b4 .2 0.2
c d
&4 .2 0.2
28.0 0.2
(4 d
d
P d
3.0 d
61.0 0.2
T 0.2
a7 .0 0.2
£ d
L d
0.1 d
27 .1 0.2
0.2 4
c d
23.8 0.1
e d
32.3 0.1
36.3 0.2
a3, 7 0.2
54.1 0.2
0.0 0.0
0.3 d
€ d
43 .6 0.2
2.8 i

CUMULATIVE
% OF

TOTAL U. 5. TOTAL

65.0
65.3

65.6

65.9

66.2
66.5

67.1

67.3
7.5

&7.7

&7.9
6B8.1

68.3

é8.5

é8.7

68.9

RANK COMPAMNIES
Matienol Steel & Shipbuilding
Co.
Total

&66. du Pont (E. 1) de Nemours & Co.
Remington Arms Co., Inc.

Total
&47. Standard Qil Co. (Indiana)
American Qil Co.
Amoco Chemicals Corp.
Total
&68. Kaman Alrcraft Corp,
69, Ryan Aeronautical Co.
70. White Motor Ca.
Diamend T. Motor Truck Co,
Oliver Corp.
Total
71, System Development Corp.
72, Continental Oil Co,
Douglas ©il Co. of Calif.
Maleo Products, Inc,
Malco Refinerias, Inc,
Western Qil & Fuel Co.
Total

73. Sverdrup & Parcel, Inc.
ARO, Inc.

Total
74, Western Union Telegraph Co.
75. Richfield Oil Corp.
American Mineral Spirits Co,,

W estern

Total
76, Sinclair Ol Corp.
ainclair Refining Co.
Sinclair Research, Inc.
Total
77. Vitro Corp. of America
78. Gilfillan Corp.

79. Eastman Kodak Co.

Eastman Chemical Products,
Inc.

Eastman Kodak Stores, Inc,
Recordak Corp.

Total

B0. Bath Iron Works Corp.
Hyde Windlass Co.

Total
B1. American Bosch Arma Corp.
B2. Union Carbide Corp.
81. Day & Zimmerman, Ine,
B4, Mitre Corp.

85. Asiatic Petroleum Corp.

MILLIOKS o
OF OF U. §.
DOLLARS TOTAL
2.3 4
4% .2 0.2
10.4 d
7.5 0.2
47 .9 0.2
0.1 4
40 .5 0.2
3.0 d
43.6 0.2
44 9 0.2
44 2 0.2
44 .0 0.2
e d
‘ d
44 0 0.2
43.9 0.2
34 4 0.2
1.0 “
d.5 d
1.6 4
1.4 d
43.1 0.2
3.8 it
38 .5 0.2
42.3 0.2
41.5 0.2
a9.7 0.2
0.1 d
9.8 0.2
0.0 0.0
J8.3 0.2
0.1 d
48 .4 0.2
37.0 0.2
37.0 0.2
35.9 0.1
0.1 d
0.2 &
0.6 d
36.8 0.1
a4 .3 0.1
0.3 d
34.6 0.1
33.8 0.1
33.6 0.1
33.3 0.1
33.1 0.1
343.0 0.1

CUMULATIVE
% OF
U. 5. TOTAL

67.1

&9.3

69.5
69.7
69.9

70.1
70.3

70.5

70.7
70.9

71.1

71.3

71.5
71.7

/1.8

1.9
72.0
72.1
72.2
72.3

72.4
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MILLIONS To CUMULATIVE
RAMNK COMPAMIES OF QF U. 5, % OF
DOLLARS TOTAL U, 5. TOTAL
84. Allis-Chalmers Mfg. Co. 29.6 0.1
Consolidated Systems Corp. 1.6 d
Total 31.2 0.1 72.5
87. Sundstrand Corp. 30.9 0.1
Sundstrand Aircraft Service
Corp. 0.3 &
Total 31.2 0.1 72.4
88. Control Data Corp. 0.1 0.1 72.7
89. Hazeltine Corp. 29.5 0.1
Hazeltine Research Corp. 0.1 o
Wheeler Laboratories, Inc. o d
Toral 29.6 0.1 72.8
70, Dynalectron Corp. 29.6 0.1 72.9
21. Defoe Shipbuilding Co. 29.3 0.1 74.0
?2. Flying Tiger Line, Inc. 29.0 0.1 73.1
93. Loral Electronics Corp. 28.6 0.1 73.2
24, Texas Instruments, Inc. 28.4 0.1
Engineering Supply Co. . ¢
Metals & Controls, Inc. 0.2 o
Total 28.46 2.1 74.3
95. Air Products & Chemicals, Inc, 27.7 0.1 73.4
96, Atkinson (Guy F.) Co. ¢ o
Willametie lron & Steel Co. 7.3 0.1
Total 7.3 0.1 73.5
97. Carrier Corp. 26.8 0.1
Spectrol Electronics Corp. 0.1 4
Total 26.9 0.1 73.6
?8. Clark Equipment Co, 26.% 0.1 73.7
9. U. 5. Lines Co. 26.7 0.1 73.8
100, Phillips Petrolevm Co. 26.5 0.1 73.9

® Met value of new procurement actions minus cancellations, terminations
and other credit tronsactions. The dato include debit and credit procuremen
actions of $10,000 or more, under military supply, service and construction
confracts for work in the U. 5.; plus awards to listed componies and other
identifiable U. 5. companies for work overseas,

Procurement octions include definitive contracts, the obligoted portions o
letter of intent and letter contracts, purchase orders, job orders, task orders,
delivery orders, and any other orders agoinst existing contracts. The datao
do not include that part of open-end or indefinite quantity controcts that have
not been translated into specific orders on business firms. The data do not
include purchase commitments or pending concellotions thol hove nol yet
become mutually binding ogreements between the government and the
company.

" The assignment of subsidiories to parent companies is based on stock
ownership of 509, or more by the parent compony, os indicated by dota
published in stondord industriol reference sources. The compony totols do
not include contracts made by other U, 5. Government agencies and financed
with Department of Defense funds, or contraocts aworded in foreign nations
through their respeclive governments. The company nomes and corporate
structures are those in effect os of 30 June 1943. Only those subsidiaries
are shown for which procurement actions have been reported.

¢ Less than $50,000.

4 Less than 0.059%.

® Stock ownership is equally divided between Standard Qil Co.
Califarnia and Texaco, Inc.; half of the total of military awards is shown
under eoch of the porent componies.

I A joint venture of Morrison-Knudsen Co., Inc, Poul Hardeman, Inc., Perini
Corp., C. H. Leavell & Co., and Utah Construction & Mining Co,

Office of the Secretary of Defense
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SAFETY

CAB Accident Investigation Report:

Go-Around Technique Cited in DC-7 Crash

Eastern Air Lines Flight 512, a Douglas
DC.7B, N 815D, crashed during an at-
tempted go-around following an instrument
approach to Runway 4R at New York Inter-
national Airport at 2145 EST, on Nov. 30,
1962. Of rﬁm 51 persons aboard, 21 pas-
sengers, 3 crew members and an additional
crew member occupying the jump seat did
not survive.

Flight 512, regularly scheduled from Char-
lotte, N. C., nonstop to New York Inter-
national Airport, entered a fog condition
near the threshold of Runway 4R. A go-
around was inihiated; however, the aircraft
struck the ground in a slightly nose-high atti-
tude and was virtually destroved by impact
and subsequent fire,

The Board determines the probable cause
of this accident was the technmique emploved
by the crew during abandonment of the ap-
proach under fog conditions not udﬂquateﬂr
reported.

INVESTIGATION

Eastern Air Lines (EAL) Flight 512, a
Douglas DC-7B, N 815D, a regularly sched-
nled passenger flight from Charlotte, N. C,,
nonstop to New York Intermational Airport
(Idlewild), crashed at approximately 2145
on Nov. 30, 1962. Flight 512 was attempt-
ing a go-around following an instrument ap-
proach to Runway 4R at Idlewild. Of the
51 persons aboard, 21 passengers, 3 crew
members and an additional crew member
occupying the jump seat did not survive.

Prior to the time of departure from Char-
lotte, routine acronautical information was
published by the U.S. Weather Bureau and
the Federal Aviation Agency (FAA) relating
to Idlewild. The aviation terminal forecast,
valid for the period from 1800 on Nov. 30,
to 0600 on Dec. 1, predicted partial obscura-
tion, 3-mi. visibility in haze and smoke with
occasional 2-mi. visibiltv. FAA publications
indicated that the landing aids for Runway
4R at Idlewild included an Instrument Land-
ing System (ILS); sequenced Aashing lights;
runway centerline, edge and threshold lights:
taxiway lights; approach lights and rotating
beacon. The Precision Approach Radar
(PAR) was declared by a Notice to Airmen
(NOTAM) to be out of service.

The EAL forecast attached to the Dis-
patch Release of Flight 512 indicated clear
skigs or scattered clonds for Idlewild,

Flight 512 departed Charlotte at 1941
and proceeded in accordance with an Instru-
ment Flight Rules (IFRY clearance.

While en route to Idlewild, EAL 512 was
in radio communication with the Atlanta,
Washington and New York Air Route Traf-
fic Control Centers (ARTCC). The flight
was also maintaining radio contact with EAL
on company radio,

1 All times herein are East
based on the 24-hr, clock, T o oRra
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The Idlewild forecast was amended at
1927 by the Weather Bureau. This amended
forecast was to be valid for the period from
1940 to D600; it called for “ceiling zero ob-
scuration, visibility zero, fog, wvariable to
clear, visibility 1% mi, ground fog." There is
no evidence that Flight 512 was advised of
this forecast.

Following a chronological sequence, the
next events of relevance occurred at the Idle-
wild Airport, At abont 2015 the TEL-auto-
graph transceivers in the FAA control tower
cab and IFR room became moperative, This
equipment is utilized to communicate written
weather information between the \Weather
Burcau office and the control tower cab and
IFR room. Also, it was discovered that the
direct voice communication line (hot line)
between the control tower and the Weather
Burean was inoperative.

At 2023 the flight was advised by EAL
flight dispatch that “If Idlewild below on
arrival, vou are cleared to Philadelphia. . . .
EAL 512 acknowledged this message and
during the ensuing conversation was in-
formed . . . several other flights diverting
to Newark,”

Meanwhile, the Idlewild Runway Visual
Range (RVR) digital readout displays in the
control tower® for Runway 4R were mal-
functioning. The RVR recorder trace lo-
cated in the Idlewild Weather Burean offices
was operating satisfactorilv. The Weather
Burean personnel who maintained the RVR
gqui ment were informed of the outage at
2030,

By 2045 the flight was in radio communi-
cation with the New York ARTCC on VHF
frequency 123.6 and was then cleared to the
Sandv Hook holding pattern at 11,000 ft.
At 2052, an Expected Approach Clearance
(EAC) time of 2207 was 1ssued to EAL 512

and acknowledged. At 2057, detailed hold-

TRunway 4R at New York International
Airport s equipped with instrumentation
which Indicatez the horizontnl distance a
pilot should be able to see down the runway
from the approach end. This concept of
visibility is known as RVR. The primary
instrument used to determine BVE is the
transmissometer. This Instrument consists
of a projector and detector, 500 ft. apart,
located on the right side of the touchdown
point on Runway 4R, and a digital display
and recorder which charts the transmis-
givity of the atmosphere,

The projector of the runway 4R svstem s
located 500 ft. from the ronway threshold
and 400 ft. east of the engtern edge of the
runway. The detector unit Iz located 1,000
ft. from the approach end of the runway
and 370 ft. to the cast of the eastern edpe
aof the runway.

The projector emits a high-intensity
focused light: the detector measures the
amount of this light recelved as a per-
centage of the amount that would be re-
celved through a clear atmosphere and the
méler converts this into a measure of visl-
bility. In essence, the transmissometer
samples the vigibility along the known 500-
ft. basellne and then extrapolates to deter-
mine the visibility over a greater distance.
The equipment can be set so that it accounts
for changes in setting of the high intensity

runway lights, and for the existence of day
or night.

ing instructions were issued to the flight
with the advice: “. . . delay mdefmte due to
weather.,” At this time aircraft were landing
at Idlewild on Runway 22L." Shortly there-
after landing traffic was shifted from Run-
way 22L to Runway 4R. At 2102 EAL 512
requested the Idlewild weather on company
radio. The company advised the flight that
the visibility was “, . . now one mile . . .
EAL Fhlight 330 missed approach to Runway
22." At 2107, the New York ARTCC broad-
cast the following message on the frequency
being guarded by EAL 512: “All aircraft
this frequency inbound to Idlewild, the lat-
est weather, time 0205 (2105 EST), parhial
obscuration; a mile and a half with fog;
landing runway four right, RVR inopera-
tive.

Subsequently, the New York ARTCC
issued a revised EAC time of 2140 to EAL
312, which was acknowledged.

Company Radio

At approximately 2110, EAL 512 called
the company radio and stated: “Coming u
on Sandy Heok, have an Expected :\pprnﬂtﬁ
Clearance time of 40 min. after the hour,
altitude 9,000 ft., and understand the visi-
Lility is now 14 mi.” At 2112, while holdin
at Sandy Hook at 9,000 ft., the Aight cnllcg
company radio and requested Tdlewild land-
g mformation. The following was trans-
mitted to EAL 512: “The Idlewild Pressure
Altitude is 9640, Idlewild U.S. Weather
Bureau altimeter is 30.30." EAL responded
l_;a ;;ating that his feld pressure indicated

It should be noted here that five weather
observations were recorded by the observer
on duty at the Idlewild Weather Burean
office between 2108 and 2153, During that
period, the official visibility* for Idlewild was
that “prevailing visibility” observed by the
FAA controllers* located in the tower cab.?
Control tower operators are required to
maintain a log of their observations of visi-
bility, There is no documentary evidence
that such log was maintained on the evening
of Nov. 30 in the Idlewild tower. There

ﬂil Runway 22L iz the reciprocal of Runway
! Official visibility can be obtalned by
either of two methods, One I8 a visuanl oh-
servation of the prevalling vigibility which
ig discussed In paragraph 2210 of the
Weather Bureau publication, Clreular N, as
the greatest measure of vigibility ohserved
throughout at least one half of the horizon
H‘E:I!f The other method ls through use of

fIn aceordance with Circular N and the
FAA Manual ATP 72301, the visibility ah-
servation®e are to be made by authorized
FAA tower controllers when the Idlewild
vigibility is below 4 mi. There are exceptions
tp this rule, including a eondition wherein
“the topa of the phenomena are below the
level of the tower.'

"The tower cab is approximately 142 ft.
above the surface of the runway, the
Weather Burean is located across the strect
{in the International Arrivals building.),
and the Weather Bureau visibility observa-

tion point Is about 30 ft. above the surface
of the runway.
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CH-3C Makes Water Landings in Autorotation Tests

USAF/Sikorsky CH-3C is shown during water landing tests in the Housatonic River witnessed by Federal Aviation Agency and mili-
tary officials. Autorotations were performed with both a full aft and full forward c.g. loading. at the aircraft’s mission gross weight of
19,500 Ib. Numerous height/velocity tests were also made to establish the combination of altitudes and speeds from which safe landings
can be made with one engine out, allowing normal pilot reaction time. Approximately 30 water landing tests were included in program.

was, however, a Weather Burean record’ of
both prevailing visibility and surface visibil-
ity at Idlewild during the evening of
MNov., 30,

At 2124, control of the fight was trans-
ferred from New York ARTCC to Idlewild
Approach Control and the flight changed to
the assigned frequency of 119.7. EAL 512
reported its position as in the Sandy Hook
holding pattern. The following information
was then transmitted to and acknowledged
by EAL 512: “. . . Four Right ILS m use,
landing Runway Four Right. Wind calm.
The Idlewild weather, sky partially obscured,
visibility 1% mi. with fog. Altimeter set-
ting: three zero three one. Precision
Approach Radar not available. Middle
marker, middle locator, Runway 4R inop-
erative; Runway visual range 4R in-
operative.” At this same time, EAL Flight
620, a turbojet aircraft, landed on Runway

4R at Idlewild. Shortly thereafter, at 2127,
United Air Lines (UAL) Flight 500, a
DC.6 aircraft, abandoned an approach to
Runway 4R due to reduced visibility. The
crew of UAL 500 told the Idlewild Ap-
proach Control: . . . that stuff i5 . . . no
more than 50 ft. thick and it is reallv thick
. « »  To which the FAA controller re-
sponded: *. . . . we're almost on top of it
here in the seventh floor . . . we can hardly
see the ground . . . Good old fashioned
ground fog . . ."" At the time of this con-
versation, UAL Flight 712, a turbojet air-
craft, landed on Runway 4R.

At 2130, a broadcast of weather informa-

TThe WBRBAN—10 Form of recorded sur-
face ohservations.

# Surface visibility is not described as a
method of obtaining “official visibility" in
Weather Bureau documents. However, Sac,
2890 of Ciroular N states that when a
Wenther Bureau ohserver obtains a wvisl-
bility which differa from that of official
vigibility obtained by the tower, the In-
formation must be included in the remarks
gsection of the Weather Report as "Surface
Visibility."

tion was made by ldlewild Approach Con-
trol on frequency 119.7, It IE‘EI-El]} as follows:
“All aircraft copy. Runway 4R ILS in use.
Landing 4R. Wind northeast six, altimeter
three zcro three one.  ldlewild weather,
sky partially obscured, visibility is 14 mi.
with ground fog, and, just got out new
visibility, it's 1 mi. now. One mile with
ground fog. Runway wvisual range 4R
inoperative.  Middle locator 4R inopera-
tive, and Precision Approach Radar not
available.”

Following this transmission, American
Airlines Flight 996, a turbojet aircraft,
landed on Runwav 4R at 2132,

EAL 512 was laddered down to 6,000 ft.
in the Sandy Hook holding pattern, and, at
2133, the Aight was identified on radar and
was given radar vectors to the ILS final ap-
proach course. At about this time, the last
weather report available to EAL 512 was
broadcast by Idlewild Approach Control to
all aircraft: *. . . sky parhally obscured;
visibility 1 mi. with ground fog: and wind
is northeast at six, altimeter setting 30.31."
At 2134, American Airlines Flight 910, a
turbojet aircraft, landed on Runwayv 4R.

The Idlewild Weather Bureau observer
recorded a special weather observation at
2136 which described the official visihility as
1 mi. and contained the following notation
in the remarks section: “surface wvisibility
+ mi.” Shortly thereafter, at 2137, Trans
World Airlines Flight 46, a turbojet aircraft,
landed on Runway 4R. At 2139:11, EAL
512 was advised of its position as 9 mi,
southwest of the ILS outer marker and was
instructed to contact the tower on 119.1.
At 2139:59, Approach Control gave a new
weather broadeast of 3 mi. wisthility in
ground fog on frequency 119.7. At about
2139, UAL Flight 950, a DC-7 aircraft,
landed on Runway 4R. This landing was
described by Capt. L. W. Witlow as: “Just
after my frst officer . . . reported to IDL
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approach control the IDL 4R LOM (outer
muarker) mbound he remarked ‘I can see the
glow of the approach lights’, shortly there-
after he remarked "1 can see the approach
lights but not the ronwav. 1 then looked
out and observed the full line of approach
lights and the runway lights on the approach
end. From that point on, I made a visual
approach referring to my ILS instrument so
as to stay on the glide slope, which I did
until T was definitely over the runway.”

As EAL 512 was approaching the outer
marker, at 2141, UAL Flight 164 was land-
ing on Runway 4R. The captain of UAL
164 described his landing as follows: “Either
at or shortly after passing the outer marker
the glow of the approach lichts was visible
through the fog . . . The Hight was, until
this point, made in clear air with clear skies
above. Lights were clearly visible either on
or very near the airport, Prior to reaching
the middle marker, the threshold lights
were observed . . . Landing was effected at
2141 EST in wisibility that T would judge
to be somewhat less than 3 mi. An accurate
appraisal of visibility during the last 20 Ft.
before touchdown was virtually impossible
due to the brilliance of the runway lighting.”
At approximately this time, a Sabena turbo-
jet aircraft, located on the ground at Idle-
wild 1 mi, northwest of the threshold of
Runway 4R, was cleared for takeoff on Run-
way 7R. The Sabena crew informed the con-
trol tower on VHF radio frequency 119.1
that visibility was *. . . a bit too poor . . ."
and requested a delay.

Subsequently, EAL 511 contacted the
tower on 119.1 mcs., and advised that it had
just passed the outer marker, The local con-
troller then advised EAL 512 that the con-
denser discharge sequenced flashing lights in
the approach light system were being turned
on and to inform the tower if the pilot de-
sired them off.

At 2143, the local controller cleared EAL
512 to land. The crew then acknowledged
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Abr

uhre Technique Clens Turne Blades

Abrasive cleaning of heat corrosion and deposits on jet engine turbine blades is being per-
formed with this Vacu-Blast technique at United Air Lines’ San Francisco maintenance
base. The system involves both abrasive spray and shot peening, and uses equipment
operating semi-automatically, as well as the manual system shown here.

with “OK, dim the fashers.” The tower
controller replied: “Roger, 1 have to shut
them off.” He then turned off the Hashers.
This was the last radio contact with EAL
512.

EAL Flight 406, a turboprop aircraft, was
immediately preceding Flight 512 in the
landing trafic for Runway 4R. EAL 406
landed at 2144 on 4R, The captain of EAL
406 indicated that approaching the airport
the sky was clear and the approach lights
conld be scen prior to the outer mnrlizr:r.
After passing the outer marker he lost the
lights temporarily, but thev became visible
again before the middle marker. From this
point, the munway and threshold lights were
also visible; however, fog described as van-
able, was encountered. He stated that *, | |
after landing, we ran into very thick fog at
the northeast end of the runwav causing a
little delay in clearing at the end.”

At this time, the RVR recorder trace in
the Weather Burean office indicated that
Runway 4R visibihity was virtually zero, This
imtormation was available to the Weather
Burcan observer but wis not communicated
to the tower personnel.

The crew of EAL 512 did not report the
runway in sight passing the middle marker,
a required report. Two tower controllers ob-
served the red rotating beacon hight on the
aircraft disappear in a fog condition $ mi.
from the end of Runway 4R. At 2144 the
local controller requested that EAL 512 ad-
vise when it was clear of Runway 4R. There
Was No response,

Two passengers aboard EAL 512 reported
seeing the faps during the approach. One
passenger estimated the flaps to be at ap-
?rm‘imatﬁl}f the 40-deg. position shortly be-
ore impact. One passenger saw the landine
gear i the down position. Passengers saw
colored lights at varions altitudes and posi-
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tions during the approach. Passengers ob-

served the newly painted white bars at the
end of Runwav 4R as the aircraft crossed
over the marks at a slight angle from right
to left. A passsenger saw the blue edeze lights
of a taxiway on the left side of Runway 4R,
Passengers perceived the approach to be
smooth without noticeable veering, swery-
ing, or turning. A pronounced engine roar
was heard coincident with a settling of the
tail,

At approximately 21145, tower personnel
observed a bright orange fash cemanating
from the vicinity of the PAR antenna build-
ing which is located approximately 400 ft.
to the left and 4,200 ft. bevond the thresh-
old of Ronway 4R, Emergency procedures
were immediately inthated by the tower per-
sonnel. American Airlines Flight 8. which
had just reported passing the outer marker,
asked . . . we got a bright light ahead of
us, appears near the airport—von got any
information?”™ The tower requested that
thev overflv the munwav and report. While
over the ranwav, American 8 ni-{uud N vl
Runwav 4R appears to be clear, we got a fire
i sight down there . . . to the left of the
ranway,”’

EAL 512 erashed approximately 2,500 ft.
hevond the TLS touchdown point” on the left
side of Runway 4R at 2145, After the acci-
dent, at 2150, a weather observation was
recorded with “, . . visihility 3 mi. in fog

. surface visibility & mi," The landin
minimums for EAL 512 were 200 f. Et:ilg-
ing and 4 mi, visthilitv. The “surface visi-
bility” observations of the Weather Burean
were not communicated bv the FAA tower
personnel to EAL 512 on any recorded com-
munications frequency. Tower personnel
stated that the Weather Burcan observations

0 See Attachment 1.

for the period 2108 to 2150 were not re-
ceived by them. The Weather Burean ob-
server at Idlewild did not recall specifically
advising any person in the control tower of
the “surface visibility.” Ile said: “'T do not
remember sending out any observations. The
only thing I can say is 1 do not remember
not sending out any observations,”

The first impact marks made by the air-
craft were slashes from the Nos, 1 and 2
propellers. These marks were located 3,460
ft. from the threshold center of Runway 4R,
on a bearing of 37 deg, Computations based
on reed cuts and propeller slashes indicate a
fightpath impact angle of 2 deg. with a
O-deg. bank to the left and an airspeed of
135 kt. A splash mark from the tail skid,
commencing 50 ft. before the main impact,
mdicated an aircraft attitude of 3 to 5 deg.
nose high.

Breakup of the wings and fuselage oe-
curred on a mound of earth approximately
5 B. high, located 3.600 ft. from the
threshold center of runway 4R, on a bearing
of 37 deg. The left wing failed near the
wing root, between the Nos, 1 and 2 engine
nacelles, and at the tip. The left wing fuel
tanks ruptured, resulting in ground fire
which burned a large area just beyond the
mound. The nght wing scparated at the
wing root with portions of the upper and
lower fuselage skin fairing and structure still
attached.

The aircraft fuselage scparated at impact
in the vicinity of the aft wing spar with the
forward Eurtiﬂn coming to rest 90 deg. to
the wreckage path. This break n:f:urrsﬁ ap-
proximately at the cabin partition between
the forward tourist and aft first-class sec-
tions, All survivors, 6 tourist, 18 first-class
passengers and 2 stewardesses, exited through
the main passenger door, aft emergency exit
door or windows, or through breaks in the
fuselage. Thev reported seeing fire from the
wings immediately on impact, followed by
hre inside the cabin a few seconds later, As
a result of this fire both stewardesses, who
had been seated in the aft lounge, were
unable to see forward of the galley area by
the main loading door.

The nose landing gear was separated from
the aircraft; the actuating cvlinder indicated
it was fully up at impact. The main landing
gear was found in the retracted position.
There were no landing gear gouge marks
along the wreckage swath. All three landing
gears on the DC-7 retract in the forward
cirection, and retraction time is abont 7 sec.

The Aap-actuating cvlinders indicated the
left H:IE was set at approximately 20 deg. or
“takeoft” position at impact. The right flap
actuating cvlinders corresponded to an ap-
proximate setting of 10 deg. Examination of
the flap actuator on the flight deck indicated
a 20-deg. Rap position had heen selected at
impact, The right fap bus cable turnbuckle
was found broken; however, a laboratory ex-
amination revealed that this break could only
occur to this type of brass when under a ten-
sion load, at a verv high temperature. Wing
fap control valve cable continuity could not
be traced to the cockpit controls because of
fire damage.

All four engines received considerable im-
pact damage, with various components being
torn loose or broken awayv. Examination of
the engines revealed no evidence to indicate
pre-impact failure, operational distress or
malfunction. Tests of the propeller governors
revealed that engine speeds for Nes, 1, 2, 3,
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and 4 had been 2,474, 2,445, 2,463 and
2,422 rpm, respectively. Propeller shim plate
markings indicate blade angles at impact
were 37, 37, 36 and 38 deg., respectively,
for the Nos, 1, 2, 3, and 4 propellers. At
impact, the approximate horsepower being
produced by engines Nos. 1, 2, 3, and 4
were 2,035, 1950, 1,993, and 1,890, re-
spectively, Normal engine horsepower for a
'Eﬂn-ﬂing apprﬂa:h is approxamately 1,000
hp./engine.

A few hours after the accident, at 0245
on Dec. 1, 1962, the FAA made a fight
check of the complete ILS serving Runway
4R. This check disclosed that the front
course of the localizer, glide slope, and
markers were operable and within required
tolerances at that time. A further check was
conducted on Dec. 4, 1962, The purpose of
this flight was to determine whether or not
a Lockheed Electra L-188 on the instrument
runway, or taxiing near the localizer antenna,
would affect the presentation of instruments
in an aircraft making an approach. Three
approaches were made under these condi-
tions and no abnormalities were noted in the
localizer course from over the outer marker
to the runway threshold. The latter test was
prompted by concern that an Electra, which
had landed approximately 1 min, before
Flight 512, might have interfered with
Incalizer signals.

Eastern Air Lines FAAapproved DC.7B
Flight Manual describes the go-around pro-
cedure with foor engines operating as fol-

lows:

*1. Captnin applies or calls for power as
required usually METO, NOTIE : At air-

speeds expected at the start of a go-

around, the use of T.0O. rpm. and

power not normally needed. If go-

around from balked landing iz made

with full flaps and gear down and

gpeed reduced to approximately mini-

mum landing, T.0, power and rpm.

may be necessary.

. Wing Aape—TAKEOFF position.

. Landing Gear—UT.

. vormal CLIMEB POWER after landing

gear Iz UP.

. Wing fMlaps may he left at TAKEOFF

pogition or retracted at captain's dis-

cretion.”™ 2
The chief pilot of the Douglas Aircraft

Co. was questioned about the DC-7 per-
formance and acceleration characteristics in
varions configurations, He stated that power
application as low as 2,100 to 2,200 hp./
engine, instead of METO, at the start of a
po-around in the landing configuration,
would produce a low rate of climb initially,
and a slower transition to a climb. There
would be no tendency for the aircraft to roll
or yaw if all engines are accelerated evenly.
He further stated that with a gross weight
of approximately 96,000 1b. and "using the
landing configuration of gear down, flaps
full and using all four engines at takeoff
ower, the angle of climb for a speed of 115
:t. would be approximately 3 deg. That's
the nosenp, nng that would be using the
airplane fuselage as the reference line on the
horizon . . . at the same configuration, speed
at 135 kt. the angle would be 2 deg. For
confignration of flaps 20 deg., and the gear
up, using all four engines at takeoff power,
the angle with 115 kt, would be 9 deg.
noseup, and 135 kt. would be 8 deg.
noscup.” If less than takeoff power were
used, in the 2,100 or 2,200 hp./engine
range, . . . the angle would be slightly
less.”

He also stated that with a gross weight of
96.000 1b., brake horsepower of 2,250 and
2,600 rpm. at sea Iﬂi’[ﬁﬂ a standard day
the aircraft would accelerate at a rate of

BN S

approximately 2 kt./1 sec. Placing the flaps
at 20 deg., 40 deg., and Anally at 50 deg,
flaps and gear down the acceleration wonld
drop to approximately 1.52, 1, and slightly
less than 1 kt./sec., respectively. He further
stated that using an airspeed of approxi-
mately 115 kt., at maximum landing weight,
“There would be no problem at all to pull

it up and rotate it , . , into . . . a balk
landing climb.”

ANALYSIS

The investigation revealed no evidence of
control svstem, powerplant, or structural
failure. The forces to which the aireraft was
subjected when it struck the mound of earth
near the point of imitial impact, undoubtedly
contributed to the extensive breakup of the
structure.

The system of weather observation and
reporting as it concerned the flight deserve
special attention. The U. S5, Weather Bu-
reau, the FAA tower controllers, and the
Eastern Air Lines dispatch organization each
had duties relating to weather observation
and reporting. The system placed the initial
responsibility on the Weather Bureau to
observe and record the weather information,
since the ofhcial Idlewild visibility was less
than 4 mi., the responsibility for taking
visibility observations was assumed by the
FAA tower controllers. There was an ex-
ception in  the rules which provided
that the responsibility for taking official
visibility observations wounld revert from
the tower to the Weather Bureau,
when the tower was above the top of the
phenomena. However, durning the period
with which this report 15 concerned, the
tower was observing restricted visibilities
which indicated that the top of the phe-
nomena was, in fact, above the tower. EE'hi:
FAA tower controllers furnish meteorological
information to aircraft in flight, particularly
in the terminal area.

The prime responsibility for furnishing
significant weather information to EAL 512
while en route was a duty of the Eastern
Air Lines dispatcher.

The information furnished to EAL 512
did indicate that the weather situation at
ldlewild was deteriorating. These reports in-
cluded notification of indefinite delays due

to weather; alternate airport information;
that company traffic missed an approach and
that the visibility was 1 mi. when the flight
departed Sandy Hook holding pattern. The
information contained in the remarks section
of the Weather Burean observations which
less than the reported official visibility were
not Furnished to the crew of EAL 512
Further, the Approach Control broadeast of
the 2136 special observation, which imeluded
“vigihility 3 mi. in ground fog" was made at
2139:59, or after EAL 512 had been in-
structed to change to tower frequency.

Owing to the vertical and horizontal scpa-
ration of the tower cab from the approach
end of Runway 4R, the tower visibility ob-
servation was not representative of the condi-
tion along the runway. However, since the
tower RVR was considered inoperative, the
governing visibility factor applicable to land-
ing minimums of 4 mi. visibility was that
observed by the tower controller. It was on
this basis that the airport remained “above
minimums” while EAL 512 attempted an
approach.
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There were two indications of poor visi-
bility which the crew of EAL 512 should
have heard during their approach. The crew
of an aircraft clearing the runway reported
experiencing visibility of 50-60 ft, In addi-
tion, the jet flight awaiting departure from
Runway 7R requested a takeoff delay for
weather improvement. These transmissions
all took place on tower frequency, which
EAL 512 had heen instructed to monitor
shortly prior thereto, However, if the crew
of EAL 512 was aware of these reports, the
knowledge that company traffic had landed
immediately ahead c-lig them, at 2144, conld
have offsct anv apprehension they may have
had regarding the successful completion of
their approach.

Since the caphlain of EAL 406, which
landed immr_*ﬂi.'-ll'qﬂj.' ahead of EAL 512,
stated that he saw the approach, runway,
and threshold lights from the middle marker,
and since the pilot of EAL 512 requested
that the “fashers” be dimmed, it is pre-
sumed that he was encountering similar
weather conditions. During the approach,
EAL 512 shonld have been at 197 tt. above
the ficld elevation over the middle marker. A
decision must have been made at this point
either to complete the approach or go-
around. Although the transcript of recorded
communications did not reflect passage of
the middle marker or the captain’s intention
at that time, it is concluded from the test-
mony of surviving passengers that the cap-
tain elected to continue his approach and
effect a landing. From the middle marker to
the runway threshold, altitude and airspeed
were reduced in preparation for the I::m?ing.
As the aireraft continued to descend, a rapid
deterioration of visual reference was en-
countered in thick fog. This fog was similar
to that observed by crews awaiting takeoff
on Runwav 7R, and by crews that landed on
Runway 4R. When visnal reference was lost,
the pilot elected to go around.

Flight Profile

Attached to this report is a drawing de-
icting the probable Hight profile of EAL
12 which indicates that:

1. The aircraft was on the glide path at
the middle marker with its gear down, flaps
at 30 deg., airspeed at 130 kt., descending
at 574 ft./min. and a constant power of 100
BMEP at 2,450 rpm., or 1,040 brake horse-
power per engine.

2. As the runway threshold was ap-
proached, flap extension from 30 deg,. to 40
deg. was initiated at an altitude of approxi-
matelv 75 to 80 ft, The extension of flaps
from 30 deg. to 40 deg. required 2 sec.,
during which time the aircraft decelerated
approximately 1 kt. to 129 kt. A .T'ght de-
viation above the glide s]nlpr: occurred when
the crew, seeing the threshold and some of
the runway lights, began to exccute a visual
approach,

3. After crossing the threshold, the air-
craft continued along a flightpath of 11 des.
slope downward and about 6 deg. to the left
of the runway heading for 83 sec. During
this period, there was a rapid deterioration of
visual reference when thick ground fog was
encountered. At the end of this peniod, the
aircraft had decelerated to a speed of 1244
kt. and had descended to an altitude of ap-
proximately 25 ft. above the ground. After
perceiving the fog and evaluating the situa-
tion, the crew of EAL 512 elected to aban-
don the approach. Without increasing the
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rpm., slightly more than chimb power was
applied, and the landing gear was retracted,
coincident with retraction of the flaps to 20
deg. The nose of the aircraft was rotated up-
wards to between 3 to 5 deg. above the
level position, The missed approach pro-
cedure was imbated about 1,000 ft. beyond
the ILS touchdown point, to the left of the
runway, altitude about 25 ft.

Execution of the missed approach pro-
cedure by the crew of EAL 512 necessitated
a transition to instrument reference due to
the loss of visual reference. This had to be
accomplished at an extremely low altitude,
There was little time or margin for error if
the maneuver was to be successfully accom-
plished.

Flap Retraction

The DC-7B aircraft in the landing con-
hguration can be transitioned from the land-
ing attitude to a climb without loss of alti-
tude. In order to accomplish this, takeoff
power, or even climb power, with aireraft
rotation to approximately a 3-deg. noseup
attitude is required. The retraction of flaps
to 20 deg. duning such a transition requires
an aircraft rotation to approximately a 9-deg.
noscup attitude, in order to compensate for
the loss of lift as the flaps are retracted.
Surviving passengers did not experience the
pronounced change in attitude which wounld
have resulted from aircraft rotation to 9 deg.
noseup during the crew's cxecution of the
missed approach. The ground impact splash
from the tail skid confirmed a 3- to 5-deg.
noseup attitude.

The amount of power application and the
degree of aircraft rotation used by the crew
of EAL 512 should have been adequate to
accomplish the pull-out, had the flaps and
gear remained extended. However, inas-
much as flap and gear retraction was effected
prior to establishing a positive rate of climb,
either one of two actions by the crew would
have precluded the aircraft settling into the
ground:

1. Additional aircraft rotation, commen-
surate with the power utilized,

2. Use of the remaining power available,

The Board concludes that additional air-
craft rotation was not effected due to a lack
of immediate instrument orientation, and
that additional power was either not re-
quested, or delayed because of other duties.

Probable Cause

The Board determines the probable cause
of this accident was the technique employed
by the crew during abandonment of ‘the
approach under fog conditions not ade-
quately reported.

Recommendations

Following this accident the Board sent
recommendations to the FAA and the
United States Weather Bureau. These rec-
ommendations and the responses thercto
were as follows:

1. It was recommended that the Air Traf-
fic Control procedures require the transmis-
sion of all operationally significant weather
information in terminal areas to approaching
aircraft. The FAA, by letter dated Jan, 8,
1963, stated that the necessary procedural
changes were being prepared.

2. It was recommended that the RVR
mstrumentation in the recently commis-
sioned IFR room of the Idlewild tower was
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inadequate. Also, the Board requested a
study of the phvsical arrmangements in all
towers where PAR 15 installed. On Jan. 11,
1963, the FAA stated that corrective action
was being taken and that a new program
would permit installation of five RVR indi-
cators in a tower facility.

3. Tt was recommended that an alternate
method be developed to determine runwav
visibility when the RVR is inoperative. This
was to be accomplished by utilizing runway
observers, certificated by the Weather Bu-
rean, On Jan. 14, 1963, the FAA stated
that this procedure would be implemented
on a trml basis in New York, Chicago, and
Los Angeles. The Weather Burean indicated
concurrence with the recommendation on
Jan. 8, 1963.

4. The Weather Burean was informed
that the staffineg plan of the Weather Bu-
reau Airport Station at Idlewild was inade-
quate to maintain proper surveillance of all
the weather recording devices available. On
Jan. 8, 1963, the Weather Burean indicated
that corrective action would be taken.

5. Tt was recommended that the Weather
Bureau amend their methods of observing
and reporting prevailing weather when “par-
tial obscurations” are present. The Weather
Bureau indicated concurrence with this rec-
ommendation on Jan. 8, 1963.

6. The FAA was informed that there was
a period of time on the evening of this
accident when no record of tower visibility
ohservations was retained, Tt was recom-
mended that the responsible activities shonld
be recording and reporting the same values
of wisibilities at all times and that there
should be a written record of all tower visi-
bility observations, On Feb. 4, 1963, the
FAA stated that operations procedures were
being developed to accomplish this end.

7. It was recommended that the “Re-
marks™ portion of weather reports be broad-
cast to aircraft. The FAA informed the
Board that a priority project had been initi-
ated to standardize the transmission of
weather information from ATC facilities to
airmen in flight.

By the Civil Aeronauntics Board:

Arax S, Bovp, Chairman

Rosent T. Murrny, Vice Chairman
Cuax Gurney, Member

G. Josern Miverti, Member
Wiirwey Gririnranp, Member

SUPPLEMENTAL DATA

Investigation and Hearing

The Civil Aeronautics Board was notified
of this accident immediately after its oceur-

rence at 2145 on Nov. 30, 1962. Investi-
gators were dispatched immediately to the
scene to conduct an investigation in accord-
ance with the provisions of Title VII of the
Federal Aviation Act of 1958, as amended.
A public hearing was ordered by the Board
and held at the International i:lﬂt:ﬂ. New
York International Airport, N. Y., on [an,
14-17, 1963.

Air Carrier

Eastern Air Lines, Inc., holds a current
certificate of public convenience and neces-
sity 1ssued by the Civil Aeronautics Board
to engage in the transportation of persons,
property, and mail. It also possesses a valid
?Erriar operating certificate issued by the

Flight Personnel

Capt. Edward ]J. Bechtold, age 43, was
l:'nl]:ﬂu:r'r:lfl by Fastern Air Lines on Apr. 26,
1945, and had accumulated a total of 15,644
hr. flight time, of which 2,700 hr. were in
DC-7 type aircraft. He held a currently ef-
fective FAA airline transport certificate No,
350329 with numerous ratings, among which
was the Douglas DC-7. His last line check
in DC-7B aircraft was with a company check
pilot on May 10, 1962, His last proficiency
check in DC-TB aircraft was on June 14,
1962. Records indicate he satisfactorily
passed a first-class FAA flight physical on
Aug. 27, 1962, without waivers.

Pilot Julius A. Wagner, age 45, was em-
ploved by Eastern Air Lines on Mar, 15,
1951, and had accumulated a total of 9,042
hr, flight time. He had accumulated a total
of 1,610 hr. fight time in DC-7 type air-
craft, of which 71 hr. were as pilot-in-com-
mand. He held a currently effective FAA
airline transport certificate No. 66171 with
numerons ratings, among which was the
Douglas DC-7B. His last line check was in
a Lockheed 1049 on June 12, 1962. His
last proficiency check in DC-7B aircraft was
on Jan. 26, 1962, Records indicate he satis-
tactorily passed a first-class FAA flight physi-
cal on May 11, 1962, without waivers.,

Pilot Engineer Robert L. Voorhees, age
31, was emploved by Eastern Air Lines on
Aung. 26, 1957, and had accumulated a total
of 4,080 hr, flight time. He had accumu-
lated a total of 149 hr. as pilot-engineer and
718 hr. as a gi]nt in DC-7 aircraft. He held
a currently effective FAA flight engineer cer-
tihcate No. 1539829, He also held an FAA
single and multi-engine land commercial
E@Int certihcate No, 1349561. He received

is last proficiency flight check on Sept. 27,
1962, which was his original qualification on
DC-TB aircraft. Records indicate he satis-
factorily passed an FAA second-class physical
on Feb. 1, 1962, without waivers,

Flight attendant Helen L. Fournier was
employed by Eastern Air Lines on Apr. 16,
1962. She completed training on fire-fight-
ing, emergency evacuation and ditching on
May 2, 1962, and emergency procedures on
DC-6/7Bs on May 7, 1962, She satisfac-
tonly passed a company medical examination
in April, 1962,

Flight attendant Patricia J. Richards was
emploved by Eastern Air Lines on June 24,
1961. She completed training on fire-fight-
Ing, emergency evacuation and ditching on
June 21, 1961, and emergency procedures on
DC-6/7Bs on Oct. 30, 1962. She satisfac-

tonly passed a company medical examina-
tion in June, 1961.

Aircraft

N 815D, a Douglas DC-7B, manufactur-
er's serial No. 45084, owned and operated
by Eastern Air Lines, Inc., 10 Rncﬁuh‘:lltr
F]aza, New York, N. Y., was manufactured
in September, 1956, and had a total flying
time of 18,411:06 hr. of which 281:91 hr,
had been accumulated since the last major
inspection. The aircraft was powered by four
Wright model 972TC18DA-3 engines with
Hamilton Standard, model ?-4]?}6&:!353 pro-
pellers. Engine times were as follows:
Engine Time

Pogition Since Overhaul Total Time
1 1,426 16,886
| 92 15,142
o 1,707 15,635
& 645 19,452
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J. LANE
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J. WREDE
McGraw-Hill Bldg., Copley Square
COngress 2-1160 (Area Code 617)

CHICAGO, 604611
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645 MNo. Michigan Avenue
MOhawk 4-5800 (Area Code 313)
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R. HARTER
55 Public Square
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DALLAS, 75201
J. GRANT
1712 Commerce St., Youghn Bldg.
Riverside 7-9721 (Area Code 214)

DEMVER, 80202
J. PATTEN
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255.2981 (Area Code 303)
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T. JAMES
854 Penobscot Building
262-1793 (Area Code 313)

HOUSTOM, 77025
K. GEORGE
Prudential Bldg., Holcombe Blvd.
Rlverside 8-1280 (Area Code 713}

LOS AMGELES, 90017

R. McGINNIS
1125 West Sixth Street

HUntley 2-5450 (Area Code 213)

MEW YORK, 10036
D. HAWKSBY—H, BUCHAMNAN

500 Fifth Avenue
971-3594 (Area Code 212)

PHILADELPHIA, 19103
WM. SULLIVAN
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LOcust B-4330 (Area Code 215)

PITTSBURGH, 15222
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391-1314 (Area Code 412)

5T. LOUIS, 463105
7751 Carondelet Avenue
PArkview 5-7285 (Area Code 314)

SAN FRANCISCO, 24111
J. A. HARTLEY
255 California Street
DQuglas 2-4600 (Area Code 415)

LIVE in Sunny San Diego!

New and expanded programs have created
immediate R& D openings for

EXPERIENCED ENGINEERS

in the field of

TURBOMACHINERY

Fuel Controls Development Engineers
Fuel Controls Design Engineers
Electrical Engineers

Stress Engineers
Aero-Thermo Engineers
Aerodynamic Engineers
Experimental Test Engineers

Metallurgists

SOLAR SPECIFICS: Solar is making many significant
contributions to turbomachinery design and advanced
structures technology. There is an excellent balance
between commercial and military contracts.

WONDERFUL LIVING: San Diego living is great, offering
the nation's finest year-round climate and recreation,
education, and cultural advantages.

WRITE TODAY: Send resume of your qualifications to
Louis Klein, Solar, 2200 Pacific Highway, San Diego,

California 92112.

SOLAR Y

A Division of International Harvaster Company

2200 Pacific Highway, San Diego, California 92112

An equal opportunity employer.

LNDRESS ROXN No, REFPLIES TO: Bor No.
Classified Ade, Div, of this publication,

Hend to afffec peqgrest gon

NEW YORK. N. Y. mopag: P, 0, Box J2
CHICAGEO, TN, aogit: 645 N, Michigan Ave,

AN FRANCIRECGO, Cal, 95111;: 255 Califuernio 8.

POSITION VACANT

Instrument Pilot-Salesmen, Maine to Minne-
sota to Tennessee, 310,000 up & send quali-
ficationg, references to Snelling & Snelling,
17 N. State. Chicago.

POSITION WANTED
Project Engr.-Program Plan Specialist, Pilot,
age 36, Syst. comparative analysis exp. all
apace  booster candidate lnunch systems.
Struct, & Mech. design. field project, & test
exp, on JICBM's. Negetinted contracts &
estnhlizhed PERT., ASPR & program req'tls.

| Avril, Jan. PW-3589, Aviation Week/ST.
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CESSNA
AIRCRAFT COMPANY

COMMERCIAL AIRCRAFT DIVISION
Has immediate position open for

ENGIMEERING TEST PILOT
Applicants selectsd must have:
" Engineering dégréa

* Commaercial pilot license with single and multbi-
engine ratings and 1500 hours flying time

Previous flight test expenignce preflerrad

Apply resume anly to:

Emploayment Management, 5500 East
Pawnoe Foad., Wichita, Kansas
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AVIATION WRITER

Collins Radio Company has an opening for an energetic, creative writer {o assist
in nalional advertising programs for airline. general aviation and military
avionics products. The man whe gquclifies has a background as a pilot or

avionics specialist and as a news wriler.

He will have challenging assignments in the development of publicity. literature,
external magazines. direct mail sales aids, and magazine advertising.

Please send resume and writing samples to

T. L. HUEBSCH

Advertising Department

A COLLINS RADIO

COLLINS COMPANY
=/

Cedar Rapids, lowa

An eqgual opportunily employer

SEAR CHLIGHT SECHON

gifred Advertis [

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE

DISPLAYED RATE: UNDISPLAYED RATE:

The odvertising rate is $31.00 per inch for oll
advertising appeoring on other than a controct

is. Controct rates on request. payment count 5 averoge words aos a line.

AM ADVERTISING INCH iz meosured ¥a inch verii-

cally on one column, 3 columns—30 inches—to a PROPOSALS, 52.70 a line an insertion.
poge. .
EQUIPMENT WANTED or FOR SALE ADVERTISE- BOX MNUMBERS count os one line additional in

MEMNTS acceptable only in Displayed Style. undisployed ods.
Send NEW Ads ar Inquiries te Classified Adv. Div. of Aviotion Week, P. O, Box 12, M. Y., M. ¥, 10034

22.70 o line, minimum 3 lines. To figure advancs

counterweight props and props of other
manufacturers. Also parts and props.

n“"*rﬂ'“ Color Dial Telephones

ump by Factory rebuoilt Western Electric
In white, beige, Ivory., pink, green
or hlue. If 4 prong plug Is re-
guired =dd §3 00, Fully guar.

NEW HAMILTON HYDRAMATIC BLADES
6353A-18  $100.00 each

6383A-13 400.00 I antesd, Write for free list, All
64??'& -u 35“‘““ EUHF'I.[::H:L“S"I;EE.EE NTER
5507 A-0 100.00 l Waymart Dept. AWIZ2303 Penna.
6511A-9 950.00

6529A-9 950.00

6531A-15 150.00 HSEARCHI—IGHT”
6547A-6 350.00

Can Help Youl!

When you want to buy or sell
used or surplus new equipment
and/or waccessories, or have
other business wants—advertise

P.O. Box 6176, Riv. Hts. Br. them in the S'EARCHI.IGHT SEC-
Seattle 88, Washington, USA TION for ':I“":k; Frnﬁtuhla res

ROckwell 2-1234 sults!

6801A-6 1250.00

Many other blades available for

PACIFIC PROPELLER, INC.

SEARCHLIGHT
tquipment
Locating dervice

NO COST OR OBLIGATION

This service is aimed at help-
iIng you, the reader of
“SEARCHLIGHT”, to locate
Surplus new and used aviation
equipment and components
not currently advertised. (This
service is for USER-BUYERS
only).

How to use: Check the dealer
ads to see if what vou want is
not ecurrently advertised. If
not, send us the specifications
of the equipment wanted on

the coupon below, or on vour

own company letterhead to:

Searchlight Equipment
Locating Service

c/o AVIATION WEEK
P.O. Box 12, N. Y., N. Y. 10036

Your requirements will be
brought promptly to the at-
tention of the equipment
dealers advertising in this sec-
tion. You will receive replies
directly from them.

Searchlight Equipment Localing Service
c/o AVIATION WEEK
P. O. Box 12, N. Y., N. Y. 1003&

Please help us locate the following egulp-
ment components,
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ENGINEERS

solve tomorrow’s
tactical weaponry
problems

HONEYWELL

Honeywell's Ordnance Division in suburban Minneapolis recognizes the
importance of tactical armament in tomorrow’s weaponry and is seeking
seasoned engineers who are no longer challenged by today's state-of-
the-art,

The division's growing engineering department is working, under
contract, with key apencies in all services to conceive and design
systems and hardware for ground launched weapons, helicopter and
aircraft armament, reconnaissance and surveillance systems.

To solve the multiple and complex technical problems of new
weaponry, the Ordnance Division must immediately expand its capabili-
ties in target identification (radar, IR, TV), small rocket propulsion, small
rocket and projectile guidance, stability and control, fuzing and many
other disciplines.

TODAY WE HAVE KEY OPENINGS
IN THE FOLLOWING AREAS:

GUIDANCE AND CONTROL ... staff and senior positions for individuals

with BSEE and/or MSEE and experience in guidance, stability and control of
tactical missile systems. Individual must perform systems analysis and synthesis
of analog and digital control methods and be capable of evaluating all automalic
feedback control systems,

FIRE CONTROL AND BATTLEFIELD RECONNAISSANCE ... A senior

staff engineer with BSEE and/or MSEE and 7-10 years' experience in systems
concepts analysis af antical ===<ing and ranging and TV scanning for battlefield
reconnaissance and surveillance and fire confral apnlications, Strong backgraund
in pulse gircuitry, power feguilsiaents, data hnks and displays necessary,

DYNAMICS, AERODYNAMICS AND STRUCTURAL ANALYSIS .

Senior systems engineers with BS and MSAE or ME and 3-8 years' experience in
missile static and dynamic stability analysis, trajectory analysis, rigid and flexible
body dynamics, and structural analysis and design.

OPERATION ANALYSIS ... statf and senior positions for individuals with

MS or PhD in appropriate discipline. Experience required in one of the following:
1. Weapons effectiveness and feasibility analysis, 2. Weapons cost and economig
environment analysis; 3. Human faclors of tactical weapons man-machine refa-

tionships.
IN ADDITION TO THE ABOVE AREAS,
IMMEDIATE CAREER OPPORTUNITIES
ARE ALSO AVAILABLE IN:

Servo Analysis and Synthesis Wind Tunnel Test
Solid State Circuit Design Quality Control (ME)
Explosive Device Design Small Mechanism Design
Fluid Systems Design AE, ME, & EE Design Evaluation

INTERESTED?
To arrange an interview call collect or write:
DAVID D. HEALEY

Honeywell, Dept. 654
600 MNo. 2nd St.
Hopkins (Minneapolis), Minn.
WEst 5-5155

Honeywell

AN EQUAL OPPORTUNITY EMPLOYER

To explore professional opportunities in other Hone wall lecations
coast-to-coast, send your application in confidence to Mr. F. O. Laing,
Honeyweall, Minneapolis 8, Minn.
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Kennedy Airport

Is there no end to the rash of bad taste
that has afflicted politicians in their rush
to re-name places and things after the late
President John F. Kennedy? It was bad
enough to change 400 years of geography
by wiping out the name of Cape Canaveral
but now Mayor Wagner and the New York
City Council have hit a new low in elbow-
mg a4 combat hero of World War 1 out of
the way to slap the Kennedy name on
ldlewild International Aurport. Few people
may recall that this amrport was officially
the New York International Airport-Ander-
son Field. The Anderson designation was
to memonalize the late Maj. Gen. Alexan-
der E. Anderson, a World War 1 combat
hero of New York's ighting 69th Regiment
who died of a heart ailment in 1942 while
commanding an infantry division in training
for World War 2. Even though the pub-
lic used the more popular name Idlewild,
it is a shabby trick to elbow Gen, Ander-
son’s memorial out of the way to superim-
pose that of the late President Kennedy.

Ropert Brercaaxy
New York, N, Y,

TFX ‘Damage’

The competitive bidding system has been
destroyed by the arbitrary award of the
TFX contract.

The Canadian government was brought
down,

The Brtish government was almost
brought down.

Now the only re-entry lifting body vehi-
cle program has been -:ﬁm:ﬂlled and  re-

placed by the addition of a “chunk of
imn” attached to the Titan 3/Gemini. This
latter only to placate the critics by a feeble
attempt to justify Titan 3 expenditures be-
cause it was developed for the Dyna-Soar.
No mention was made of the fact that the
X-15 program is also nullified since it was
largely to uplun the near space regime as
a stepping stone to the Dyna-Soar. In addi-
tion, the whole future of Aight in the
hypersonic regime is now in jeopardy not
to mention the destruction of the last ves-
tige of significant AF participation in the
"l-Flﬂl:'l.. Pfﬂgf?ﬂl DEFEHEL mn E'Pﬂl'.'f_' Iﬁ oW
entirely in the hands of a civilian agency.
I am alarmed.

D. W. BrxgworTtH

Los Angeles, Calif.

Fowler Flap

Your Nov. 4 issue has an excellent ar-
ticle on the Boeing 727 production pro-
gram (p. 30) which bhﬂWEﬂ numerous pho-
tographs of the remarkable flap used
thereon and which was enlogized in the
writenp prepared by Mr. €. M. Plattner,

I feel confident Mr. Plattner and most
of Aviation Week & Seace Tecuvorocy
technical staff are aware that the flap de-
scribed in this article is the Fowler flap.
It 15 interesting to note that credit is given
to_the Krueger flap several times. This was
a German invention which was not patented
in this country. It am wondering the rea-

72

LETTERS

Aviation Week welcomes the opinions
of itz readers on the issues raised in the
magasine’s editorial columns. Address
letters to the Editor, Aviation Week,
330 W. 42nd St.. New York 36, N. Y.
Try to keep letters under 500 words and
give a gennine identification. We will
nof print anonyvmous letters, but nomes
of writers will be withheld on regquest.

son for credit being given to the Krueger
Hap and not the Fowler flap. Can it be
that Boeing is trving to imply to the pub-
lic that my flap is a special development
of their own organization?

The photos of the 727 ﬁlp show long
external tracks under the wing, frst used
on the Martin-Fairchild F-22 in 1934,
which indicates the varable area feature
which is the basis of my Patent No. 1,670,
852 issued May 22, 1928,

In addition, the photos show a lateral
control svstem using spoilers and ailerons
on the ﬂ:!p that was first used on the Rvan
Dragonfly in 1940 and applied to full span
Fowler I"tnp-a Nos¢ slats on the ﬂ1p and
cut-back trailing edge of the wing were
first used on the Ed}nanhdﬂtcd Model 51
seaplane.

All these features and numerous others
were illustrated in my book “The Fowler
Flap” published in 1948, It is cssentially
a handbook on design and acrodynamics, as
well as its histnricaF development, and was
widely distributed. This 15 an invention
that goes back to 1916 and took 21 vears
before the present concept was finally
adopted to the Lockheed Model 14 com-
mercial transport.

It should be made clear that all my li-
censees, except Boeing, and all those not
licensed since the patent expired in 1945,
have connected my name to the ﬂ.i]}'-. when
used on their aircraft, and are continuing to
do so even after 18 years since my patent
expired. And for this recognition I humbly
express my thanks,

The lot of the independent inventor s
a long, and sometimes, a thankless job.
In this Space Age effort calling frantically
for new ideas to place this muntr;. in the
forefrant, it is the individual with imagina-
tion and couraze of conviction who has made
these contnibutions to its progress. It is not
the companies nor the government who make
these contributions, for patents protecting
ideas are issued only to the inventor,
whether he is a private citizen or an em-
plove of any organization.

No doubt there are hundreds, perhaps
thousands, of inventors who are making
outstanding contributions in this Space-
Age cfforts whose name will never reach
the printed page of recorded history. The
reason for this is that these inventors are
in the employ of electronics, automotive,
ndustrial, governmental as well as the air-
craft engine and frame manufacturers. Con-
sequently, they are obliged to assign all
their ideas as a prerequisite to employment,

dt 15 a rare occasion when someone is se-

lected and honored for his contribution
developed while in the employ of an or-
ganization engaged on government con-
tracts.

The military and the Congress have
grappled with this problem but so far have

been unable to do anything about it. There
15 a complacency in our American way of
life that needs to be aroused. Therefore, it
weems only htting that Aviation Weex &
Srace Tecaxorocy make every effort to
recognize the inventor by name and give
credit even when others fail to do so.
Harran D. FowLEr
Burlingame, Calif.

(Boeing readily acknowledges that the
Fawler concept of trailing edge wing exten-
sion is the basis for the 727 flap design but
pomts cut that some 50 different configura-
tiems were engineered by its own staff before
finalizing on the trple-slotted faps actually
used. This tripleslotted design is a long
way down the engineering road from the
origmal Fowler flap—Ed.)

Zimmerman Idea

The picture of the generalized design for
a counter-insurgency aircraft in the Nov. 25
AviaTion WEER & Seace TeEcHNOLOGY
(p. 26) forcibly brought to mind a design
of 15 vears ago. It had all the characteris
tics, such as short-held takeoff and landing
ability, very high lift in a high speed air-
craft, plus an L*-.{?{phmn] speed ratio. The
plane I refer to was the Zimmerman flving
wing, a true induced-lift aircraft, built by
Vounght in 1947 at Stratford, Conn. It
seems to me to stll be, even todav, a supe-
rior design to the picture shown as a gENCT-
alized design, It was capable of single-en-
ging i.]-p-r:r;trinn because it had linked
propellers operating off a cross-span shatting;
as a turbojet, it could draw air off the top
nl} the wing throngh mtakes for even better
ltt.

The Navy sponsored this excellent de-
sign.  Whatever h:l]:rpr:m:d to it? 1 suspect
it was killed oft by ‘conventional’ thinking
which placed the then-growing pure jet en-
pines in conventional’ :1|rfr.1|'r|{--; designed
by ‘conventional’ people. 1 hope this brings
about some thinking on the Navy's part;
they spent the money on Zimmerman's
idea, and flew a test bed as well as a full
scale prototype. Why not re-evaluate the
Zimmerman design? It may be that the
answer to their quest is in the Navy's files.

W. Doxarp Kustz
Erfdgf.pm‘t. Conn.

| Reader Kuntz 1s referring to Charles H.,
Zmmmerman’s Chance Vought XF5U [AW
fan, 2, 1950, p. 18.] Zimmerman, formerlv a
Chance-V mrghr aircraft designer later direc-
tor of acronautical research for National
Acromautics and Space Administration, is
now chief engineer for Army Materiel Com-
mand.—Ed).

U.S. Jet Dominance

If there 15 any significant merit in Mr,
John H. Pratt’s attack on the management
of U. 5. airlines and airframe builders (AW
Nov. 25, p. 126), perhaps he can explain
the dominant position of U, 5. commercial
jet aircraft in the mternational market and
the high state of development of the U.S.
air transport system,

Rosertr W, Crack
Manhattan, Kan,
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The new portable Mark 280 doubles resolution of traces without sacrificing frequency response! And . . .
you get instantaneous rectilinear ink records of unparalleled accuracy and clarity. Forced fluid writing
presents traces, at frequencies to 35 cps full scale, on low cost chart paper. Dual channels each have 50
divisions in an 80 mm width, with trace width constant at one-tenth of a chart division. So now, you can
easily detect minute signal variations and take full advantage of a 2% system accuracy. Matched solid-
state amplifiers provide a sensitivity of 0.5 millivolts/div. Operating controls include attenuator, pen-

position, variable gain and 12 push-bufton chart
:’9""5" INSTRUMENTS

speeds. No other recorder can mateh the total
capability of the Mark 280. Write for details. DIVISION OF [CLEWVITE | 37'% AND PERKING, CLEVELAND 14, OHIO




FAIRCHILD SEMICONDUCTOR

WHAT'S

JAN.

FAIRCHILD?

Very little.

This small square is the exact size of
a new Fairchild custom-integrated
microcircuit. Three hundred of them
would barely fill a thimble. Yet each
is a complex electrical circuit with as
many as fifteen transistors and
twenty-one resistors—all inside a
single chip of silicon.

Custom made to the customer’s own
pretested design and specifications,
these tiny devices do the same job
as the conventional circuits they

ADIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION /545 WHISMAN ROAD, MOUNTAIN

replace—except that there are no
wires or connections (a major source
of circuit failure). They use far
less power. They’re one-twentieth
as big. And they’re the most recent
example of Fairchild’s ability to cut
an electrical problem down to size.
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