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" GOLEMAN'S CALIPORNIA LINE ]

SANFRANCISCO

e men = e o e ——

!.l'IILIFII-EI ARGULARLY ON ADVERATISED DAYS
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POSTER AND CLIPPER SHIF MODEL COURTESY OF
MARINE HISTORICAL ASSOCIATION, MYSTIC, COMNN,

CONVAIR JET- HHE#.S‘

MASTERPIECES OF
Just as craftsmanship a century ago made American

Clipper Ships masters of that era’s lmnspurtﬂtiﬂn; so today Convair's traditional craftsmanship 1s
creating masterpieces for travelers in the new jet age. Designed with precision and built to perfection in every
detail, Convair’s 880 and 600 Jet-Liners will be the world's fastest and most luxurious passenger planes!

F come

First to offer Convair BBOD or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), S.A.5., SWISSAIR, AMERICAN

| A DIVISION OF GENERAL DYNAMICS CORPORATION

New VICKERS building block applied to

CONSTANT (1) Versatiity
SPEED DR'VES Eﬁ* High Efficiency

Q@ Fast Delivery

for 400 cycle A.C. electrical systems
a; Low Cost
05 X TS e i ) IO Tt ¢ ¢ el e T
— PSS e e e e S . e . J.I_-l,_;.j_-'
PR
PRECISION ELECTRIC .
GONTROLE Bl Frequency control == 0.1%. Uses electronic VARIABLE DISPLACEMENT
thozaess, T frequency controller to regulate pump dis- PRESSURE FROM UTILITY MOTOR
Y e T T placement. System pressure is function HYDRAULIC SYSTEM
H of load. 4
e R i
—_— FIXED ' Frequency control +-0.25%. Uses load sensi-
| DE:ILJ‘-CEME”T tive system to match infinitely variable
il electrical load. System pressure is constant, -—

£

flow demand is load dependent.

RETURN TO UTILITY
HYDRAULIC SYSTEM RESERVOIR

VARIABLE DISPLACEMENT PUMP ALTERNATOR

® Using this "building block” construction, Vickers
Constant Speed Drives are assembled to exact
requirements from the abundance of Vickers
standard and proven components. Practically any
characteristics you need can be quickly adapted
to the existing Vickers product mix. These include:

FREQUENCY CONTROL
<4 3% with hydraulic control
+ 0.1 with electronic control (or better if desired)

VERSATILITY
1 to 75 hp with standard hardware
Flexibility of package shape and location

HIGH EFFICIENCY
Volumetric efficiency of either pumps or hydraulie
motors is 96% at 3000 psi. This together with
optimum matching of components results in very
high system overall efficiency.

MINIMUM WEIGHT
Significant optimization engineering can be
applied to your system design considerations
from similar Vickers application experience,
OVERLOAD CAPACITY
Depending upon system reguirements, overload
capacity of from 120% to 200% can be provided,

For further information, write for Bulletin SE-100,

Frequency control == 0.1%. Uses electronic
frequency signal to trim hydraulic flow
control, System pressure is constant,

Frequency control - 3%. Uses hydraulic flow
control only. System pressure 15 constant.

Frequency control == 3%, Uses hydraulic flow
control to supply single or dual motors de-
pending upon load variations. System pres-
sure 15 constant.

bR At ey LRGeS A

VICKERS INCORPORATED

DIVISION OF SPERRY RAND CORPORATIOM

Aero Hydraulics Division—Engineering, Sales and Service Offices:
ADMINISTRATIVE ond TORRANCE, CALIFORMNIA
EMNGIMEERING CENTER 3201 Lomila Blvd. « P.O. Box 2003

Depordment 14462 = Delroil 32, Mich. Torrance, Califernio
Awro Hydroulics Divivien District Sales and Service Officen

Albartsen, Long Island, M. Y. + Arlington, Taxas
soatile 4, Washinglon e« Washingten 3, D.G



BUILT BY KENNEDY...........the world’s Zgrggﬂf

TROPOSPHERIC
SCATTER
ANTENNA

ENNEDY’S new 120 foot Trans-Horizon ™ Antenna re presents today's
most advanced concept in tropospheric scatter antenna systems.

T'his huge reflector is supported by a galvanized steel frame. The
feed horn 15 mounted separately atop a 55-foot steel tower. Wave
guides, as well as a ladder for all-weather adjusting, are accommodated
within the tower, The “1rans-Horizon 120" can operate in winds up
to 180 ML.P.H. with 12 inches of ice. Also available: Moderate duty
model for winds up to 110 M.P.H.

Here is still another instance of the ability of Kennedy engineers
to design and build any antenna within the realm of creative engi-
neering imagination. Can this unmatched know-how be put to work
for you?

ANTENNA EQUIPMENT |
° D. S. KE""EBY & &ﬂl | 'I:

|  Route 3A, Cohasset, Mass. EVergreen3-1200

W "

AVIATION CALENDAR

Jan. 1%-21=11th Annual Convention, Heli-
copter Assn. of Amenca, Villa Hotel, San
Mateo, Caht

Jam, 21=1939 Annual Techmeal Contfer-
ence, sponsored by the Professional Divi-
sion 8 Council of the Los Angeles Section
of the American Society of Mechanical
Engieers, [luntimgton-Sheraton  Hotel,
Pasadena, Calif,

Jan, 21-23=South West Electromie FExhibit,
Arizona State Fairgrounds, Phoenix, Arie.

Jan. 26-27—=Annual Meeting Assn, of Local
and Terntonal Airlines, National Aviation
Club, Washington, D, C.

Jan. 26-29=17th Annual Meeting, Inst-
tute of the Acronantical Sciences, Shera-
ton-Astor Hotel, New York, N. Y. Honors
Night Dinner, Jan. 27,

Jan, 27-29—Fifth Annnal Radar Svmposinm
(classified), Rockham Bldg., University of
Michigan, Ann Arbor, Mich,

Jan, 27-30=15th Annunal Technical Confer-
ence, Society of Plasties Engmeers, Hotel
Commodore, New York, N. Y.

Jan, 28-29—Fifth Annual Midwest W elding
Conference, sponsored by Armour Re.
search Foundation, [linois Institute of
Technology, Chicago, 111

Feb, 3-5—=14th Annual Technical and Nan-
agement Conference, Reinforced Plashics
Division, Sogiety of the Plastics Industry,
Inc., Edgewater Beach Hotel, Chicago.

Feb. 12-13—1939 Solid State Circots Con-
ference, sponsored by Institute of Radio
Engimeers’ Professional Group on Circuit
Theorv, American Institnte of Electrical
Engineers’ Committee on Electronics and
University of Pennsvlyania, Philadelplua,

Feb, 12-13—Computer and Data Processing
in Induostry, conference for manufacturmg
and cngineering  management.  Purdne
University, Lafavette, Ind

Feb. 14=Mlecting on Short Range Nayiga-
tional Aids, International Ciil Aviation

(Continued on page 6)
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Trablizbied weekly with an additiooal issae in December by
McoGiraw-Hill Pulilishing Conipaniy. Jamies H, MoGraw
(1RegN-1648), Founder., See panel below for directions
regapding subseriptlon ar change of address.  Exedu-
tive, Editarial, Circulation and Advertising Offces: Me-
Graw-Hill Building, 330 Wast 42nd Strest. New York 36,
M. ¥. Pobileation Offices, 953-128 Norfh Broadway, Al
bany 1. K. Y., Doeaald O, MeGiraw, Presiilent; Joseph A
Gerard], Executive Viee Presldent: 1. Kelth (oodrich
Viee Preslident and Treasurer: Jolbin . Cooke, Secredsry
Ofieere of the Tublieations [Divisiont Nelson Lo Baanad,
Presicdient:; Harry L Waddell, Senlor Yiee President
[tnlph K. Smith, YViee Préaldent and Editorial Idoectos ]
Joseph TL Allen, YViee President amd DNrector of Adyee-
tizing Sales: A, K, Venetinh, YViee Presadent and Clr-
gularion UCoaordiriaiar.

Subseriptions are solicited only from persons who have
a commercial or professional interest in aviation. inclod-
ing missiles and space technology, Position and sompany
connection must be indicated on swhseription ardar.

Blngle eoples 75¢. Hubseription mates—1lnlied States
and possessions, $7 ope year. Canada S8 one Year. All
pther eounirles, 520 pne wvear.

Hernnd class postage pald at Alhany 1, X. Y. Printed
m 1. 5 A, Title reglsferedd In U, 5. Patent illes,
Sl Copyrighe 1858 by MeGraw-TI1 Tablizhine ., Ine
Al rlghts  reserved, Cable Address: ““MeGraw-TilI
New York™ Publleatlons combined with AVIATICEN
WEER inclugding SPACE TECHNOLOGY are AVIATIONS,
AVIATION NEWS, ATR TRANSPORT, AEHNONATTICAL
EXGINEERING and ATRCRAFT JOUHRNAL., All righis
in thise names are reserved by MoGraw-HIL Publishing
L e,

—

Subseribers: Send correspondence and change of
address to Fulfillment Manager, Aviation Weelk, 350
West 4Ind Btreet, New Yook 36, N, Y. Subscribeits
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iii38 | COMPONENTS
- 7 | by LAVELLE

From propeller spinners and cuffs, to flame holders, shrouds,
combustion chambers, liners, exhaust nozzles and tail pipe
assemblies —major manufacturers rely on Lavelle components
to meet exacting performance standards required of today’s
turbo prop and turbo jet powered aircraft.

Lavelle has the seasoned experience plus advanced facilities
and skilled personnel to produce the most critical engine,
missile, airframe and radar components to rigid government
or commercial specifications . . . in stainless steel, titanium,
aluminum, or heat resistant, high strength nickel alloys.

Where your performance standards demand dependable delivery
of precision welded sheet metal components or assemblies at
reasonable cost . . . see Lavelle for the finest in specialized
fabricating services.

f,.
Write for illustrated brochure describing Lavelle's services in detail. (""‘-\,‘

2Z Jonlle X

LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA.
Between Philadelphia, Pa., and Trenton, N.J.




TRANS=-SONICS

T,

LARGEST MANUFACTURER OF TRANSDUCERS FOR TELEMETERING

infroduces

TYPE 78
PRESSURE POTENTIOMETERS

FOR TELEMETERING AND CONTROL APPLICATIONS

shaown 24 sire

® COMPACT — LIGHT — ONLY &6 OUNCES

® OUTSTANDING ENVIROMNMENTAL PERFORMANCE

® HERMETICALLY SEALED MECHANISM

® STAINLESS STEEL CONSTRUCTION

. —

Type 78 Pressure Potentiometers feature accurate and re-
liable performance under severe environmental conditions:

Sinusoidal Vibration: 17 da, 2 to 22 cps; 25 g, 22

to 2000 cps
Random Gaussian Vibration: 0.1 g*/eps, 15 to
2000 cps

Sustained Acceleration: 50 g on any axis

Mechanical Shock: 30 g on any axis

Operating Temperature: —65 F to +160 F with
minimum change in output

Hermetic sealing protects entire mechanism against sand
and dust, humidity, salt spray, fungus, and the fluid being
measured, Unit has welded stainless-steel case, is 178"
diameter by 178” long, weighs only 6 ounces. Standard
ranges are 0-15, 0-25, and 0-50 psia; other ranges available.

Write to Trans-Sonics, Inc., Dept. 7, Burlington, Mass.,
for further information on Type 78 Pressure Potentiometers.

TRANS-SONICS

Phecision Tuansducors

AVIATION CALENDAR

(Continued from page 51
Organization,  Intermational  Aviation
Bldg., Montreal, Canada,

Feb, 21-22—13th Annual Pacihe Coast Mid-
Winter SOATINg {:Elqi]]]]}jll'llh]]i.}'hh, Torrey
Pines Gliderport, San Diego, Calif,

Feb. 26-March 1-1959 Engineening Exposi-
tion, Balboa Park, San Diepo, Calif. Ad
dress nguiries to: 422 Land Title Bldg.,
san Lhego, Cahit,

March 3-5=1939 Western Jomt Computer
Conference, sponsored by Institute of
Radio Engineers, Amernican Institute of
Flectrical Fngmeers and Assn, for Com
puting Machinery, Fairmont Hotel, San
Francisco, Caht,

March 5-6—Fhght Propulsion Mecting (clas
sihed), Institute of the Acronantical Sa
ences, Hotel Carter, Cleveland, Ohio,

March 5-7—=Western space Age Conference
and Exhibit, For mmformation: Domestic
Trade Dept., Los Angeles Chamber of
Commerce, 404 South Bixel St.. Los
Angeles 54, Cahtf.

March 8-11—=Engieering meeting on  the
turbine m action, sponsored by Gas Tor
bine Division of the Amencan Society of
Mechanical Engineers, Cincinnati, Ohio

March 16-20—=11th Western Metal Expos
tiom and Congress, American Society for
Metals, Pan Pacific Auditorium and Am-
hassador Hotel, Los Angeles, Cahf.

March 23-26—National Convention, Insti-
tute of Radio Engineers, Coliseum and
Waldorf-Astoria Hotel, New York, N. Y.

March 31-Apr. 2—Polvtechnic Institute of
Brooklyn's Ninfh International Svmpo-
sinm, Subject: Millimeter Waves, Audi-
torinm, Engimeering Societies Bldg., New
York, . Y. Crr-.pun.mn: Department of
Defense Research Agencies and Institute
of Radio Engineers.

March 31-Apr. 3—=National Acronautic Meet-
mg, Society of Automotive FEngincers,
Hotel Commodore, New York, N. Y.

Apr. 2-3—Conference on Electrically Ex
]J][;:flu_-d Wires, sponsored by the Thermal
Radiation Laboratory of the Geophysics
Research [hirectorate of the Air Foree
C;Juﬂrritlgu Research  Center, Somerset
Hotel, Boston, Mass.

Apr. 3-10=1959 Nuclear Congress, Munici-
pal Auditorium, Cleveland, Ohio. For
information: Engineers Joint Council, 29
West 39th St., New York 18, N Y

Apr. 7-10=1959 Welding Show and 40th
Annual Convention, Amencan Welding
Society, International Amplutheatre and
Hotel Sherman, Chicago, IlL.

Apr. 12-19=Air Force Assn.’s World Con-
gress of Flight, Las Vegas, Nev.

Apr. 18-22—=Annual Mecting, Amencan So-
ciety of Tool Engineers, Schroeder Hotel.
Milwaukee, Wis,

Apr. 22-24=1959 Annual Meeting, Institukb
of Environmental FEngineers, LaSallc
Hotel, Chicago, 1I1.

May 4-6—National Aeronautical Electronics
Conference, Institute of Radio Engineers,
Biltmore Hotel, Dayton, Ohio,

May 4-7=Fifth Annual Flight Test Instru-
mentation Symposinm, sponsored by the
Instrument Society of America, Seattle
section, Olympie Hotel, Seattle, Wash

June 12-21—=25rd French Air Show, Le Bour-
get, Pans, France,

AVIATION WEEK, January 12, 1959

MAN'S

FIRST

SPACE
COMMUNICATION
STATION

On 12 October 1958, an historic event took place. A group of Space Technology Laboratories’
engineers at Cape Canaveral, Florida, transmitted radio signals far out into space to the
NASA /Air Force Pioneer space probe vehicle. The tiny receiver and transmitter in the Pioneer
relayed these same signals to the Space Technology Laboratories’ group at Manchester
University, England. ® This significant experiment promises, like those earlier achievements
of Morse, Bell, and Marconi, to pave the way for the use of space vehicles to relay information
to and from points on earth. One day the entire world will view televised events as they
happen. ® Future experiments of this kind will undoubtedly assist mankind in his search to
understand, use, and benefit from his knowledge of space phenomena. » Scientists and
engineers whose interests and abilities enable them to contribute to these developments

are invited to join our technical staff.

Space Technology Laboratories, Inc. r.0.B0X 95001, LOS ANGELES 45, CALIFORNIA

The 250 radio telescope pictured here is operated

by a team of British scientists under the direction

of Professor A. C. B. Lovell, University of

Manchester, whose cooperation contributed

materially to making this achievement possible.




steels are

born at
Armco

Four of these units, interconnected for synchronized
control, adjust the afterburner nozzle “eyelids.”

advanced -

technique

QUIONICS

Why Armco 17-4 PH Stainless Steel
Assures Dependable Thrust Control

Positioning afterburner “eyelids” to control jet engine thrust demands reliable
delivery of power under severe conditions. Hydraulic actuators for this service,
operating at pressures to 3000 psi and at ambient temperatures of —65 to 800F
not only must be efficiently designed, but constructed of metals with unusually
high mechanical properties and corrosion resistance.

That’s why the manufacturer of this afterburner nozzle actuator, now In use
on a new high-thrust engine, selected Armco 17-4 PH Stainless for the actuating
rod, cylinder forging, and other severely stressed parts. It provides the high
strength-weight ratio and hardness at elevated temperatures, the good corrosion
resistance, and the excellent fabricating characteristics required to economically
produce a smooth-acting, powerful, dependable unit.

Meet Aircraft and Missile Requirements _
Armco’s space-age metals—I17-4 PH, 17-7 PH and PH 15-7 Mo Stainless Steels AVI" — C f%
—are used extensively in military and commercial aircraft and missiles for air- (ace)
frames, skins, tanks, power plants and accessories. They help satisfy the need et AVION DIVISION
for metals that withstand high stresses and heat and can be fabricated easily by . D
standard production methods. J,I“':JTHIH} el .
For design data and fabricating information on these special Armco Steels, Equipment and Components» 11 Park Place, Paramus, N. J.
just write Armco Steel Corporation, 1219 Curtis Street, Middletown, Ohio, -
' ﬂ {.- r DIVISIONS: AMERICAN CAR AND FOUNDRY. AVION. NUCLEAR

PRODUCTS—ERCO. CARTER CARBURETOR. SHIPPERS CAR LINE. W-K-M. F D R E M D S T [ N J&L U i G H E C 5‘
ARMCO STEEL

Armco Division = Sheffield Division = The National Supply Company « Armco Drainage & Metal Products,
Inc. = The Armco International Corporation = Union Wire Rope Corporation = Southwest Steel Products
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Missile Ground Support §{ MOBILITY )

__-_--I

Sealed tight!

Yet inside contacts must be
critically aligned and spaced

Spcciﬁ-::aliuna for these miniature switches are
rigid. But one special military project (ballistic
missiles) demands extra precision. Tolerances are
reduced to a minimum,

What nondestructive test could be used to check
the critical contact spacing and alignment? The
answer was radiography—and the manufacturer
assigned the inspection problem to the Burgoyne
Testing Laboratory, Westbury, L.1. Radiographs
of the switches—by lots—make it possible to select
those that meet specifications.

U.3. ARMY PHOTOS

WE MAY HAVE THE SOLUTION TO YOUR PROBLEM

In the quality control of cast or welded prod-
ucts and hidden assemblies, radiography plays an
outstanding role. Perhaps it can help you to be
sure that only acceptable items are delivered—a
saving of time and money, and a great aid In
building business. Why not call vour x-ray dealer
—or the Kodak technical representative—and
talk it over.

When the Army Ballistic Missile Agency needed a small,
lightweight prime mover sufficiently versatile to trans-
port almost any size or kind of load, even over terrain
inaccessible to other types of powered equipment, they
came to FM(C —and the ABMA Tractor was born.

This powerful multi-purpose tracked vehicle, conceived
and produced by FMC for an Army development pro-

gram, 1s another result of the more than 17 vears experi-
ence acquired by FMC in designing and building more
types of military-standardized tracked vehicles than any
other company in America. FMC's accumulation of ap-
plied knowledge and experience in the field of mobility
has led to the development and manufacture of missile
ground support equipment — ranging from small tracked
vehicles, transportable by helicopter, to complete missile
launching systems.

From design concept through development, engineer-
g and production — to delivery on schedule — FMC is
qualified to help vou solve yvour missile project problem.

Why not consult with FMC at the initial stage of project
planning? Contact us today for more information,

One of the mimature switches about to be radiographed at
Burgoyne Tesung Laboratones, Westbury, Long Island.

As a multi-service prime mover, the FMC-built
ABMA Tractor is powered for moving heaviest
loads on shert or long hauls with ease and
dispatch. This sure-fooled, tracked vehicle han-
dles all types of trailers, is equally copable on
soft, rough or surfoced ground,

Creative Engineers: Find stimulating
challenge at FMC's Ordnance Division.

Read what Kodak Industrial X-ray Film, Type AA, does for you: A o VY2 i P’='?“'

Radiograph shows critical spacing of the switch conacis,

* Provides excellent
examinations. uniformaity. r

* Speeds up radiographic

e - ® Gaves high subject contrast,
| increased detail and easy
readability at all energy ranges.

Putting lIdeas fo Work

* Reduces the possibility of
pressure desensitization
under shop conditions.

FOOD MACHINERY AND CHEMICAL CORPORATION
mc Ordnance Division

FOOD MACHINERY Missile Equipment Section 3-J

EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N. Y, ANG CHEMICAL 1105 COLEMAN AVENUE, SAN JOSE, CALIF.

11
10



PHILCO IS PEOPLE

From advanced research and development to mass production, installation and servicing of
countless electronic products and systems, Philco is people. Here is a elosely integrated

organization of scientists, engineers, installution and service specialists, ready to meet any NO W F/uor(}f/ex@r h Ose Of Te f/o n®
J

challenge for ereation of military, industrial and consumer electronies systems,

PHILCO IS FACILITIES

To assist this outstanding organization of skilled and dedicated people, Phileo has
amassed millions of dollars worth of intricate equipment in plants and laboratories
from coast to coast. Phileo facilities include: the world’s most advanced research labs:
environmental test facilities; specially equipped design and engineering labs, plus
prototype and model shops; and the most advanced mass production facilities.

PHILCO IS CAPACITY

DSl Service

The only assemblies that could pass the rigid test established for
a 4000 psi hydraulic system, Fluoroflex-T 14” lines again
proved their reliability for high pressure service.

In punishing impulse tests by both the aireraft manufacturer
and Resistoflex, the 14" assemblies were subjected to 550,000
impulse cycles, then proof pressure tested at a sustained
10,000 psi. There were no failures at all.

The severest service always singles out the hose with the highest
performance capabilities. If you're now planning a 4000 psi
system, write for test data. Dept. 182, RESISTOFLEX CORPORATION,

Roseland, New Jersey.

P o — W AR W oW

G Fluorofler iz a Reaiatoflex trademark, reg., U.S. pat. off.
& Teflon ie DuPont's trademark for TFE fluerocarbon reaina,

g Originators of high temperature fluorocarbon hose assemblies.

T

f TR T TR e

AT 1dnnsrs:

At Phileco the world of tomorrow is NOW! Here are human resources, plus
ultra-modern facilities, plus tremendous aceumulated experience in research and P
development. Here too, are unlimited career opportunities in the fields of
@

missiles and guidance, weapons systems, All-Transistor computers, infra-red,

&
»
W
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w
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advanced radar techniques and communications systems. At Phileo, versatility GOYERNMENT & INDUSTRIAL DIVISION 4
1s the key to tremendous capacity in advanced technology. Make Phileo your 4700 Wissahickon Avenue -3
prime source for prime contracts from development to delivery. Philadelphia 44, Pennsylvania 58 S ROSELAND, NEW JERSEY + WESTERN PLANT: BURBANK. CALIF. » SOUTHWESTERN PLANT: DALLAS, TEX.
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NO FRICTION
Model 373 Single Stage
Nn. H EAT diaphragm pump.
Available with
A.C. or D.C. molor
NO LUBRICATION
NO CARBONMN DUST
NO “OILY” AIR
NO LOSS OF CAPACITY V4
r';-'" : P
. y
New FN-12 Series Featherweight Locknuts provide 125,000 psi minimum at temperatures up to 550°F, yet weigh ,- i-}? o
129 to 729 less than comparable sheet metal (NAS 679) and AN Series nuts. The FN-12 is installed with standard ! & 4
tools, incorporates new burr-free locking feature which permits highly accurate torquing. : P Y
I . ‘_.-" F
¥ 2l ?_,-' .;‘:

New SPS Featherweight locknuts
save you up to 72% in locknut weight

with the NEW 4 pound Cornelius
Air Pressurization Pump

Smaller hex also requires less installation area
—helps you design more compact bolted joints

Designed for fastening structural skin and panel assemblies,
the new SPS FN-12 Series Featherweight Locknut offers vou
weight savings of 1279; to 729 over widely used sheet metal
and AN Series nuts. Yet despite its light weight, the cold

WEIGHTS OF FN-12 AND COMPARABLE LOCKNUTS

(all :ﬂiglm: express

ed as pounds per 1000 pieces)

This single stage Cornelius diaphragm pump has many advan-
tages. It's miniature, it’s lightweight (only 4 pounds complete
with explosion proof motor). It is rated from 0-25 psig at |
CFM of standard air at sea level and 15 designed for 1000 hours
of continuous operation at temperatures from —63° F. 1o 165° F.
Designed primarily for low altitude aircraft (10,000 feet or less)
it will operate at altitudes 1o 60,000 feet with engine bleed air
or supercharge,

s g ; : i ; : . . ; i

:‘ig?;:‘ IF::I hﬁjizrr'gﬁﬁiﬁnzr?i tﬁit?::c gIrI ﬁni?:;niﬁﬁ;r Size FN-12 | NAS &79* :ﬂ "5'1’" AN Seriest ? ':;'EH Unils are now being delivered for pressurizing waler systems

MIL-N-25027. it has a T.r:ngih: S;rﬂn lheﬁceedinq 195 000 s ; ':;_“"' taid ?H-IE" on jet liners and for pneumatic de-icer systems on cargo and

Its vihr:;tiun ;"EE-i.iSI"l‘nEE is 1500 n%. i I::'ﬁcal'fn ';nfn. L = : — - transport aircraft., The pump’s advantages also make it a “can-
i X ol SPECLIvAL FELTULLEEMs +4-40 | 04 | 0.8-1.0 | 50%-60% 1.3 69% Model 283 two stage Cornelius pres- didate” for pressurizing auxiliary fuel systems, as well as

And it gives greater bolt tension-tension fatigue strength than % ¢ 99 S ; , : : :

: - g * b- 07 | 13-1.7 | 50%-60% 1.8-2.5 61%-7 2% surization pump for service to 60,000 clectronic or radar wave guide systems and hydraulic reservoir
Siy other Lgnoaeadiin ockaut (eRi. - : #8:32 | 12 | 2125 | 43%-52% | 2842 | 57%-71% feet without aid of inlet pressurizotion. pressurization
: Eﬁﬂldﬂﬂ ﬂfﬁ:]‘l“g }'ﬂ.'l.l ‘n-’lilthi.’lblE “’Elght SAVINES Cﬁﬂ‘!h‘lnl:d Ur"“h # 10.32 1.5 2598 4&%-4?% | 39.44 55%-—15?% 'W'uighi: &.5 Ibs. Delivers 200 eu. in, per : ; 3

high strength and reliability, the FN-12 locknut, because of its Ve-28 3'5 55 dl? 1 265 | e minute of stondard air ot 25 psi at For detailed performance information and prices, contact us

new configuration, can be installed closer to vertical bulkheads : ;'i:‘I y 5' 4 ﬁ' '?'E 12%' 5% 5.4-8.5 35%-59% 40,000 feet. today. A Cornelius sales engineer will give vou complete data

than any other aircraft nut now in use. This permits further %' : St %-25% | 8.7-11.8 | 38%-54% about this remarkable new pump.

weight reductions through miniaturization of joints to 4 | 73 9.3 21% | 11.5-19.5 | 37%-63%

be fastened.

FN-12 Series Featherweight Locknuts are available in heat
treated alloy steel in sizes #4 through 3% in. They are furnished
cadmium plated, with optional melybdenum disulfide coating.
For complete information request new Bulletin 2426. Aircraft/

Missiles Division, STANDARD Pressep Steer Co., Jenkin-
town 3, Pa.

wrile for free booklet

Jenkintown * Pennsylvania
Standard Prossed Steel En.-l The Cleveland Cop Ei:ru'.i.-:-E'.ﬂ. ™

Columbio Steel Equipment Co. = MNoficral Maockine Products Co.
o Mutt-Shel Co, = 5P5 Weistern » Standeo Canoda Lid. «
Unbrako Socket Screw Co,, Lid,

We also manufocture precision titanium fas tunm/
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*Range of four mast commenly used sheet metal nuts of NAS 479 type
TRonge for AN 343, 364, 3465
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HIGH RELIABILITY

SPS research is continually developing fasteners with
higher standards of predictable performance. By in-
stalling SPS high-reliability fasteners in your assem-
blies, you increase overall product reliability,

For more information on the full meaning of relia-
lity, write for a copy of the new SPS booklet
*High Reliability.”

'

AERO DIVISION

554 - 39th Avenue N. E. « Minneapolis 21, Minnesota

Pioneers in pneumatic systems for aircraft.
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EHE SPIRITOF '76 . . . exemplifying strength

—dependability—determination to move for-
ward through the years.

Wyman-Gordon enters its 76th year still forg-
ing ahead with new forging techniques—still
meeting the challenge of the seemingly impos-
sible in this age of power and speed on the
ground—in the air—and in outer space.

It is a far cry from the modest beginning in

= —

i —

t of

1883 to the forging industry’'s most modern
testing and research facilities in the extensive
laboratories of Wyman-Gordon today—assur-
ance of the ultimate in forging quality.

From the high wheel bicycle through the
“horseless carriage' days to the “Mach era”
of aircraft and space vehicles, Wyman-Gordon
has marched under the standard of “The Great-
est Name in Forging.”

WYMAN-GORDON COMPANY

Established 1883

FORGINGS OF ALUMINUM ® MAGNESIUM @ STEEL ® TITANIUM

WORCESTER 1,
HARVEY, ILLINOQIS

MASSACHUSETTS

PETROIT, MICHIGAN

NEW TAKE-OFF MONITOR GIVES
CRITICAL PERFORMANCE DATA

Sperry indicator aids pilot’s Go, No-Go decision

With the new Sperry Take-Off Monitor,
the pilot gets an (nstantaneons and con-
tinwons indication of the performance
of his aircraft from the moment take-
off begins.

This simple and extremely accurate
system 1s based on aircraft acceleration.
Data is computed instantly, presented

L aman

ONLY ONE PRE-TAKE-OFF ADJUSTMENT 15
required in Sperry’s Take-Off Monitor, 'With
the knob on lower right pilot sets acceleration
index and gross weight of aircraft. So long as
pointer remains in “safe” arex, pilot knows
his aircraflt is performing as expecied. A
simple “push to test” feature 1 provided o
indicate proper system operation prior to
take-off run. In addition, a warning flag ‘moni-
tors system power,

instantly. Without having to make
allowances for wind, the pilot knows
at all times whether the take-off should
be continued.

Consisting of two small units, an
integrally-lighted indicator and com-
puter, this system can be easily retro-
fitted into existing aircraft. With simple
computer adjustment, it is suitable for
cither jet or turbo-prop aircraft.

AERONAUTICAL EQUIPMENT DIVISION

SF[H HY GYROSCOPE COMPINY
Great Neck, New York

DIVESION 0OF SPERRY RAND f;{:l_.'fll'-ﬂ{:l;ﬂ.] Tlrl:jll.'l'l
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SUPER-STRENGTH

PLATE

IN ALCOA
ALLOY

7079

MEETS CLASS A SNT ULTRASONIC SPECIFICATIONS

Alcoa alloy 7079, used as a stand-
ard forging alloy for the last four
vears, is now available in high-
strength plates for a wide variety
of structural applications in the
aircraft and missile industry. Al-
ready successfully used in the
Convair 880 commercial jet air-
liner, the B-58 supersonic bomber
and the Atlas Missile, production
of this superior aluminum plate
was made possible through Alcoa’s
new fabricating technique.
Available in thicknesses from
3 in. to 6 1n., alloy 7079-T651
guarantees minimum mechanical
properties 1n longitudinal, long
and short transverse directions.
In plates 3 in. or thicker, alloy
7079 exhibits greater uniformity
of mechanical properties, and in

18

addition possesses greater duc-
tility than any other high-strength
alloy. Alloy 7079-T651 plate is
stretcher stress relieved 1} to 3
per cent and may be machined to
vield large parts with minimum
distortion.

Identified by the approved
Alcoa inspection stamp, alloy
7079 plate 1s ultrasonically in-
spected to Class A acceptance
limits of the SN'T' Airframe Com-
mittee Report No. 1.

Call yvour Alcoa sales engineer
for additional facts about alloy
7079-T651. He'll work with you
in exploring and adapting its
many advantages for better and
lower cost products. Aluminum
Company of America, 2026-A,
Alcoa Building, Pittsburgh 19, Pa.

GUARANTEED MIMIMUM MECHANICAL PROPERTIES — 7079-T&51 PLATE

Tensile Yield Elongation
Thickness Stremgth | Sitr Par Cent in
Inches Direction ksi k | 21in. or 4D
3.001-4.000 Longitudinal 70 60 i
Long fransverse 70 &0 5
Short transverse 64 35 2
4.001-4.500 Longitudinal &E A8 &
Long transverse RE 5 | 5
Short transyerse &2 54 2
4.501-5,000 Longitudinal B8 58 5
Long transverse 6& 54 5
Short transverse | 5 s
5.001-5500 | Longitudinal &7 58 4
Lang transverse 67 54 4
Short transyerge &0 53 2
5.501-6.000 Longitudinal &b 57 4
Long transverse &6 57 4
Shart transverse 59 52 2

| Waioon s |

*

| ' ALUMlHumi
S N &

L ——

] Your Guide 1o the Best

in Aluminum Value
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B. F. Goodrich Fabric Tread Tires picked for the X-15

Up, up— 100 miles up at fantastic speeds — the North
American X-15 will carry man to the fringe of Earth’s atmos-
phere. And when the X-15 lands it will land at a speed that
will demand top tire performance,

That's why B.F.Goodrich Fabric Tread Tires have been
selected for the nose wheels of the X-15. Already in service
on our fastest jet fighters and missiles, these revolutionary
B. F. Goodrich tires outperform all previous jer tires.

Nylon laminates built into tread stock reduce rubber dis-
ortion under load, equalize modulus between tread and car-

1ss, check formation of "shock wave”. Unique Fabric Tread
&igns eliminate stress points found in ordinary high-speed
ares, also resist tread curting and puncrures.

Without a doubt, B.F.Goodrich Fabric Tread Tires mean

safer rakeoffs, more landings, for your supersonic aircraft.
Find out more abour Fabric Tread right now by contacting
B.F.Goodrich Aviation Products, a division of The B.F.Guoodrich
Company, Dept. AW -19, Akren, Obio,

Cross-section of Fabric Tread
Tire showing nylon laminates

B.F. GOOdl'iCh aviation producits
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EDITORIAL

Putting Man into Space

(National Aeronantics and Space Administration is scheduled to
take a major step this week in its program to place man mto
space with the award of a contract for the development of a
manned capsule. Dr. Hugh L. Dryden, deputy administrator of
NASA, outlined some of the problems imherent in manned space
rravel which must ultimatelv be overcome in a recent speech at
the annual meeting of the American Astronautical Society m
Washington. Because of the pressing need to find answers fo these
problems, and particularly in view of Soviet strides in this feld,
Aviation WEEK is reproducing below significant extracts. )

... It was announced on Dec. 17 by Dr. T. Keith
Glennan, administrator of NASA, that the national pro-
gram includes a manned satellite project called Project
Mercury. Its objective is to begin the manned explora-
tion of nearby space with special reference to the tech-
nology needed for the safe performance of such a mission
and the reactions of man in the space environment.

Propulsive systems will soon be available of reasonable
reliability and of sufficient capacity to launch the re-
quired weight into orbit. There are many other prob-
lems to be solved.

The obvious engineering problems are those of provid-
ing a safe environment to protect man from the low
temperature and presence of space, from harmful ac-
celerations on takeoff and re-entry, from the heating of
the vehicle during re-entry, providing deceleration and
safe landing. The motion of the capsule must be acro-
dynamically stable or artificial damper provided. It
must be controllable in attitude. Retrorockets must be
fitted to return the capsule from orbit. A suitable pilot-
escape system must be provided for use in event of a
malfunction on launch. These problems are suitable
for attack by straightforward engineering methods and
for experimental check-out and demonstration,

There are many other factors which require additional
research and study, although much work has already been
done probably sufficient for Project Mercury. We have
already mentioned the discovery of the Van Allen laver
of ionizing radiation which is known to include some
heavy particles of high energy. [f man is to explore
space to great distances, we must know much more than
we do now about the radiation environment, shielding
methods, effects of heavy primary cosmic rays on man,
ctc. The psychological factors in the space mission
environment have received considerable study. Here
again no difficulty is expected for the carly short time
missions with carefully selected personnel, but as space
exploration extends to longer durations, this area of
research must receive increased attention.

... The exploration of space differs greatly from the
exploration of the air. For many years following the
flight of the Wright brothers it was possible for an indi-
vidual to learmn and know all there was to be known, to
personally build an airplane, sometimes with his own
resources, and as pilot to explore the new clement. A
little later, flight was still an area for a single enthusiast
with the support of a patron or of a small group. The
exploit of Charles Lindbergh in the New York-Paris
flight of the Spirit of St. Louis was a typical example.

Aeronautics changed character rapidly. Science and
engineering assumed a predominant role. Knowledge

developed far beyond the capabilities of any one indi-
vidual to digest and use. A social invention was made,
that of the design team consisting of many individuals
with differing qualifications and specialized knowledge.
The leader of the team broke down the development
task into specialized problems which could be assigned
to different individuals. As progress continued, the
specialized individuals became specialized teams. With
the coming of guided missiles the complexity of the task
brought the necessity for complete system analvsis and
functional coordination of all the components. Today,
the group engaged in the development of one of onr
ballistic missiles comprises thousands of persons. . .

This remarkable social and technological development
reflects two sides of the same coin. As the task grew
more difhcult, a more complex organmzation was re-
quired. And conversely, as the methods of orgamzation
and management developed, the greater the magnitude
and complexity of the task that could be undertaken
and the greater the possible accomplishment. Accom-
plishments hitherto unrealizable became practical engi-
neering projects. It is this evolution in our technology
and its management which has brought us to the door
of space exploration.

At one stage in his plans, Christopher Columbus
took his project to the Count of Medina Celi. Although
interested enough to entertain Columbus for two vears,
the Count decided that the enterpnise was too vast for
the resources of one individual and referred Columbus
to Queen Isabella, The proposal was then referred to a
committee, which reported that the new project was
vain and impracticable. 1 repeat this incident not to
indicate that the government still functions in the same
manner but that large enterprises required the support
of the government.

[ do not foresee any projects in space similar to
Lindbergh's flight across the ocean. Space exploration
is the prerogative of the largest and most powerful na-
tions of the world. . . .

Many persons have outlined the milestones of space
exploration far imto the future. About a year ago
Jimmie Doolittle listed them as (1) unmanned rocket to
the moon; (2) scientific instruments landed on the moon;
(3) manned earth satellite and return to the earth;
(4) trip around the moon and return; (5) man landed
on moon and brought back; (6) estabhishment of space
platform; (7) instruments landed on Mars or Venus;
(8) man or men landed on Mars or Venus and brought
back; (9) permanent observation station on the moon;
(10) interplanetary travel,

... (The) welter of mathematics and the accompany-
ing physics, chemistry, celestial mechanics, geophysics,
biophysics, space medicine, psvchology, electronics, pro-
pulsion, guidance, control, instrumentation, are the nec-
essary foundation on which to build successful missions,
whether for scientific measurements of the space cn-
vironment, for study of the sun and planets and distant
galaxies, or for exploration of space by man himself. By
experience we learn that there are few short-cuts. Let’s
ect on with the job, using the best scientific, engineer-
ing and managenal talent available to us.
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HERE THEY ARE!

The SMALLEST=and the FASTEST= high
pressure pneumatic solenoid valves ever made!

On the left above, the world’s smallest 3000 psi pneu-
matic solenoid valve. (Overall height 33s", total weight
3.04 oz.) Beside it, the world's fastest 3000 psi pneu-
matic solenoid valve, with a response time of 0.018
seconds! Developed by Walter Kidde & Company, and
now available on an ofif-the-shelf basis, these two valves
were developed primarily for missile applications, but a
glance at their specifications and performance data sug-
gests uses in both today’s—and tomorrow’s—high-speed
manned aircraft.

For more information on these new tested and proven
valves, as well as more than 100 qualified pneumatic
system components, write to Walter Kidde & Company —
pioneers in aircraft pneumatic systems, and still first
with the finest in pneumatic components!

KIDDE VALVE 2872071 (The tiny one)

Operating Pressure 0-3000 psi

Temperature Range —75°F. to +—-350°F.

Leakage 3 cc/hr.

Flow Equivalent to .05 orifice.

Operating Current .5 to 1.5 amps,

Operating Voltage 14-30 V.D.C.

Mounting by tubing support

Life 100 to 10,000 cycles. depending
on operating conditions,

Weight .19 Ibs.

KIDDE VALVE 872458 (The speed demon)
Operating Fluid Dry air/nitrogen gas
Operating Pressure Range B0 to 3250 psi
Proof Pressure 4875 psi

Burst Pressure 8125 psi minimum
Ambient Temperature Range -65"F. to —160°F.
Flow Factar 1.37

Voltage Range 18 to 30 V.D.C.

Current (28 V. & BO*F.) 1.2 amps.

Coll Resistance (BO"F.) 21.5 to 24 ohms
Weight 1.40 1bs

Response Time 0.018 seconds

District Sales Engineering Offices: *"'T":‘

Dallas, Tex.—Daylon, Ohio—5t. Louis, Mo,
San Diego, Calif.—Seattle, wash ~Van Nuys, Calif.~Washington, D. C.

walter Kidde-Pacific, Van Muys, California
Walter Kidde & Company of Canada Ltd.
Montreal-Toronto—Vancouver

118 Main Street, Belleville 9, N. J.

WHO'S WHERE

In the Front Office

George M. Bunker, president and board
chairman of The Martin Co.,, a director,
Bulova Watch Company, Inc., Flushing,
N Y

Aungust C. Esenwein, executive vice presi-
dent, Convair, a division of General Dy.
namics Corp,, San Diego, Calif, Also: J. G.
Zevely, vice president-contracts and  com-
mercial sales, and Elmer P, Wohl, wvice
president for planning. Frank W. Davis
suceeeds Mr, Esenwein as vice president-
eeneral manager of Convair's Fort Worth
Division. Robert H. Widmer succeeds Mr,
Davis as chief engineer of the Fort Worth
Division,

R. E. Lenhard, president, Air Reduction
Sales Co,, a division of Air Reduction Com.
pany, Inc., New York, N. Y. Mr. Lenhard
succeeds | Ho Humberstone, vice president
of Air Reduction Cao., who will devote full
time to corporate matters.

Wyle Research Corp. has been merged
mto  Wyle Laboratories, El  Segundo,
Calif., and the following appointments have
been announced: Robert 8. Gardner, vice
president-engineening and  production; k-
wird Rubin, a vice president; Robert J.
Garon, vice president-contracts; Dawvid D,
Stone, assistant  vice president-contracts;
Clarence H. Wyle, treasurer; Alvin Samuels,
seerctary, Frank 8. Wyle continues as pres.
relent.

William H. Preston, executive vice presi
dent, Chase Brass & Copper Co., Inc.,
Waterbury, Conn.

Howard S. Kaltenbom, vice president, as-
sistant to the president and a director, West-
mghouse  Electric Corp., Pittsburgh, Pa.
\Miso: Dr. 8. W, Herwald, vice president
in charge of rescarch.

Alexander 5. Basil, vice president-manu-
facturing, Rockbestos Products Corp.,, New
Haven, Conn.

Albert E. Edwards, a vice president, The
W, L. Maxson {."'n[E New York, N Y.

R. N. Harder, hirst vice president and
treasurer, General Precision  Equipment
Corp.. New York, N. Y, The company also
clected the following presidents of its sub-
sidiarics as officers of the parent company:
D. W. Smith of Kearfott Co. and D. D.
Mason of Link Aviation, group vice presi-
dents; J. W, Muomay of Ceneral Precision
Laboratory, vice president-financial; L. W,
Imm of T_lhrl'-.c'upr_ Inc., a vice president
for special projects-Western UL §,

Honors and Elections

Dr. Robert R. Bennett, program director-
Minuteman [TCBM  system, Space Tech-
nulutr'; Lahoratories, Inc., Los _'\.Jlgtli'ti_

Named to serve on a newly  organized
vd Hoe ."u]'l.i'-.urjl. Panel on Army Awviation
Rescarch and Development, which is headed
'|1'. Cen., Kelseyv, are: Prof, Rene Miller of
the Massachusetts Institute of Iu:lllltﬂl:'lﬂ
Prof. A. A. Nikolsky of Princcton Ull]H.T-lt‘-
Dr. Angust Raspet of NMississippr State LI 1ai-
versity: Jerome F. Lederer of Flight Satetv
Foundation: Richard V. Rhode of the Na
tional Acronautics and Space Admmistration,

(Continued on page 123)
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INDUSTRY OBSERVER

P Advanced Rescarch Projeets Agencv's Project MIDAS, Missile Defense
Alarm Satcllite, s aimed at development of satellites which can detect
ballistic missile launchings by means of the latters’ infrared and possibly
other h_r;hmquu Program is not dirceted toward satellites for more conven-
tional reconnaissance.

» Acronutronic Svstems Inc., Glendale, Calif., has received a study contract
for analvsis of Pacific Missile leg{: instrumentation requirements following a
competition in which more than 20 industry members were invited to bid
and approximately 15 submitted bids. Four subcontractors will aid Aero-
nutronic in the analvsis—Eastman Kodak, Dunlap Associates, Page Com-
munications Engineers and Cook Electric Co.

® Navv contract for the Douglas I -I]"J Skyray is terminating, and no replace-
ment is indicated for the plane. Final aircraft, now coming off Douglas’
Xl Segundo Division production line, is scheduled for dclin:rg: carly this
maonth.

» Decision on choice of contractor for Air Force's new airbome early wam-
ing and control (AEW&C) airplane is expected within the next several
weeks. Proposals from six bidders—four airframe companies and two avionics
companies (AW Dec. 15, p. 23)—reportedly have been evaluated and results
will be presented to the Air Council this week. Final decision is due Jan. 15.

» Proposals submitted by Convair, Lockheed, Douglas, Bocing and Iughes
for the Air Foree's early warning and control aircraft, which is designated
Weapon System 214-L, call for a radar designed by General Electrie under
USAI" contract as a slightly more sophisticated version of its three dimen-
sional AN APS-91 airborne early warning radar. General Electric anticipates
that the new radar will have a missile detection capability nufﬁumt to detect
a target the size of an Atlas ICBM seen broadside at a range of 700 mu.

® Air Force will shortly announce its choice of an avionics contractor for
expansion and updating of its global communication system designated the

456-L, barring complications which have plagued the program in the past
(AW Dec. 8, p. 34).

> Comvair's San Diego Division has formed a new missile predesign group
which will project weapons for possible Air Force, Armv and Navy apphca-
tions. New group will function outside of Convair's Astronautics Division.

» Atlas missile that traveled 6,355 mi. on a recent test flight over Atlantic
Missile Range (AW Dee. 8§, p. 29) carried no re-entry nose cone. Although
the tracking svstem followed the vehicle for 1,500 sec., nothing actually fell
into the water at the end of the flight. Imoact predictor reported, however,
that the nose cone would have impacted only 6 mi. from a coordinate point,
and not all available facilities for ensuring accuracy of impact were unsed.

> U, 5. satellite instrumentation scientists who recently had an opportunity
to examine Russian satellite instrumentation sav that Sovicts do a fine job of
miniaturization where required, but, where space and weight are not at a
premium, they use construction techniques that are obsolescent bv U.S.
avionics standards. At least one U. 8. saentist concludes that the UL S. has
no significant lead over Russia in avionic mimiaturization.

» T'win turbojet engines on Russia’s Mi-6 helicopter were developed by P, A,
Soloviev, who also was codesigner of the 1,700 hp. ASh-82V piston engine
used in the Mi-4.

> [amilton Standard propellers will be used on General Electric’s T64
engine now under development for Navy at the company’s Small Adreraft
]"nn*lm_ Department, Lynn, Mass, Powerplant, rated at 2,600 cshp., will
have better than three-to-onc power-to-weight ratio and features turboprop-
turhoshaft convertibilitv, Engine 1s now on the test stand, and specal
test cells are nearing completion for it at Lynn,
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L ﬁWM@(/I sealed,
ROTARY MOTION

SWITCH

10 AMPS 125/250 ¥V a-c
10 AMPS 28 V d-c IND,
15 AMPS 28 V d-c RES.

Simultaneous DPDT without
adjustment,

H10-7 SWITCH
(ACTUAL 5SIZE)

The many switching jobs done best by rotary-motion
limit switches can now be done even better! Electro-
Snap's new shaft seal gives you positive hermetic
sealing, simplifies mounting, saves weight and space,
and provides a full 50,000 cycle minimum life,

Elimination of external cranks, cams, links, and other
gear to translate rotary to linear motion (as is often
done to permit use of hermetically-sealed, lever type
switches) reduces weight, space congestion, ond
the need for tedious adjustment. This simplicity gives
you greater freedom in locating interlock and in-
dicating switches on rotary mechanisms; allows posi-
tive linkage attachment.

Ice, altitude, rain, or corrosive atmospheres cannot
effect this Electro-Snap switch sealed in a dry, inert
gas. The steel case protects against shocks; prevents
loss of the hermetic seal—also permits tight draw-up
on mounting bolts without “'springing’’ the case.

GET FULL ELECTRICAL AND MECHANICAL DATA
IMMEDIATELY—WRITE FOR DATA SHEET H10 M-1

ELECTROSNAP

CORPORATION
4232 W. Loke 5., Chicogo 24, Il

® A seal — not a packing —= bonds shaft
to cose.

® leakage rate LESS than 1 micron per cu,
ft. per hour! Full rating up to 75,000 ft,
altitude,

® MNo-slip splined shaft = adjustable or
fixed actuating arm.

® Permits 1207 rotary travel — a minimum
of 50,000 cycles!

® long overtravel eliminates need for fine
adjustment; permits greater flexibility in
linkage action.

® Tough, drawn-steel case, Rigid two-bolt
mounting.

40 TOTAL TRAVEL

TYPICAL CIRCUIT

< -
LAHFC{} éHﬂTﬂﬂ

8

-"/-#4[1 ; LAMPT 5} MOTOR

1-2—Remote Lamp indicates when arm is fully returned.

3-4—Maotor driving linkage counter clockwise 120°.
5-6—Switch stopped motor at predetermined position.

7-8—Remote lomp indicates arm at full travel position.

Washington Roundup s

Soviet Nuclear Plane Progress

Rep. Melvin Price (DAL ), chairman of the Subcom-
mittee on Research and Development of the Joint Com-
mittee on Atomic Energy, said last week that “a new-tvpe
aircraft” has been sighted in Russia which “conceivably
could be" adapted to nuclear power. Alter a closed ses.
sion with officials of the Central Intelligence Agency,
Price said, however, that he did not believe the Soviets
have vet own an aireraft under nuclear power.

Existence of the aircraft and details of initial test flights
employing both turbojet and nuclear power were de-
scribed in an exclusive Aviarion Week story in the Dec.
| issue (p. 26). Price said that, if the Soviets are to fly
an atreraft under full nuclear power sometime this vear,
as he believes they will. they must alreadv have an air-
plane available.

The U.S., Price added, 1s at least three-to-hve vears
behind the Soviets in this ficld.

Farlier, in a prepared statement issued at the close of
H]L hearing, he said:

“I' think it would be misleading to state categorically
that the Soviets are in fact fiving a nuclear |:rmpL]1Ld plane
at the present time,

“On the other hand, [ personally think there 15 a good
possibility that the Soviets are well down the road in
their nuclear plane program and have the capability of

roducing a flving nuclear-powered aircraft in the near
Flihtrt'.

“I think this underlines the importance of the Umted
States pressing forward vigorously with its own ANP pro-
gram. In particular, I think we have got to give our hard-
H.HJ:LIHU scientists and engineers the level of financial sUp-
port t]l["'L need to get the ]r}h donc.

“It is also ~.1t11h important to the suceess of our pro-
gram that clearcut objectives are established and that
tlrm:t dates for a ground test prototype and nm:lmr flight
are set up as an effective gnide to the program.’

Nuclear Tests

The Joint Congressional Committee on Atomic Iin-
ergv also will foeus on U.S. p:ﬂrm in international

m:gnt:atmm for cessation of atomic weapons tests at
closed hearings this week.  The committee is particu-

larlv concerned with evidence developed from unfiu-
around tests last fall in Nevada indicating that under-
eround explosions are difficult to identifv. Tt casts doubt
on the dependability of the detection svstem proposed
by the U.S. last summer. Witnesses will be Dr. Norris
Bradburv, director of the Los Alamos Laboratoryv; Dr.
Fdward Teller, director of the Universitv of California
Radiation Laboratory; Herbert B. Loper, assistant to the
Secretary of Defense on atomic cnergy; and Brig. Gen.
Alfred Starbird, director of the Atomic Energy Com-
mission’s Division of Military Applications.

Change in Attitude

The Administration’s reaction to Soviet Russia’s tech-
nical successes has changed considerably during the last
vear. President Eisenhower made the following state-
ment after the Russian moon rocket (sec page 26) was
hred:

“The successful launching, as announced by the

Soviets, of a vchicle designed to pass near the moon,
represents a great stride forward in man’s advance into
the mmhmite reaches of outer space, To the scientists
and engmeers assigned to this undertaking, a full measure
of credit 15 due and we congratulate them on this
achievement.”

This attitude contrasts with the remarks made by
Admimistration ofhcials m the fall of 1957 after the
launching of Sputmk 1. Charles 5. Wilson, former
Secretary of Defense, called the Soviet satellite a “scien-
tific trick,” and former Assistant to the President Sher-
man Adams said the Russians had achieved “high score
in an outer space basketball game.” TFormer Budget
Director Percival Brundage predicted that the Sputnik
would be forgotten in six months, and Presidential Ad-
viser Clarence B, Randall characterized it as a “silly ban-
ble.” The President said: “"Now, so far as the satelhite
itself is concerned, that does not ramse my apprchen-
sions, not on¢ iota.” The onlv signihicance ‘he attached
to Sputnik was the demonstrated fact that the Ruﬁl’lll'\
had powerful rockets, and that they had achieved :
propaganda advantage.

Space Appointee

Henry Edmund Billingslev last week was named new
director of National Acronautics and Space Administra-
tion’s Office of International Cooperation.  -Billingsley
comes to NASA from the Department of Defense w Tere
he served with the Office of Internal Sceurity Affaics as
chief of the Western European Division.  He will coordi-
nate NASA's research and development programs with
those of other nations and international organizations.

Airport Aid Bill

Legislation extending and expanding the Federal Air-
port Aid construction program was introduced on the
first day of the new Congress last week by Rep. Oren
Harris (D.- Ark.), chairman of the House Commerce Com-
mittee. For the next five years, the bill would authorize
5100 million in federal aid each year, rather than the
present 563 mlhon.

Airline Fare Debate

Charges from both within and outside the airline
industry that airlines have failed to develop a “mass air
travel market” which will serve as a panacea for the
industry’s economic ills were challenged last weck by
an industry executive with the HHE”LBTIDII that there 1s
no such thing as a mass market. Speaking at the
National Conference of American Marketing Assn,
United Air Lines senior vice president Robert E. Johnson
said suggestions that “the airlines have just scratched
the surface and should turn to the development of "mass
air travel’ are far from realistic.” The air travel market
is limited, he said, because the majonty of people lack
the “means to undertake air trips” and added that,
because of excessive competition, attempts to open new
markets by eutrate tariffs and new merchandising schemes
will be tried out in an cffort to attract new customers.
Johnson said he doubted that such moves would change
the “basic characteristics of the airline market.”

. —Washington staff
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Soviet Moon Success Follows Failures

First successful launching to vicinity of moon
attained after 11 or 12 earlier Russian failures.

By Evert Clark

Washington—Soviet Union's success-
ful launching of the frst rocket to reach
the vicimty of the moon came after
11 or 12 carlier Russian attempts had
tonled.

Iirst Russian attempt to it the
moon was made shortly after Sputnik |
was put into orbit on Oct. 4, 1957
(AW Aug. 25, p. 23). Attempts fol-
lowed at the rate of almost one a
month m 1958, A number of shots
contained warheads and were attempts
to touch off an explosion on the moon.

The successful shot was launched on
Jan. 2 and passed within 4,660 mi. of
the moon at 9:57 p.m. EST, ]dl'l 3.
Velocity as it [l issed was 5,472 mph.
I"inal stage of the rocket 'I.I.Lli.[hn,'ﬂ
3,245.76 ]h without fuel.

[t was “cquipped with a contmner”
tor imstruments. Weight of the con-
tamer, mstruments and power supply
was 796.67 1b. Wording of Radio
Moscow's announcement indicated the
797 1b. was mcluded in the 3.246 1b.
heure given for fnal stage weight,
Radio contact was mamtained for 62
hr. The rocket then had travelled 373.-
125 ma.

The rocket became the fArst man-
made asterond, assuming an  clliptical
orbit cstimated bv the Hlmnm to have
s major axis at an angle of 15 deg.
to the major axis of the carth’s {11hll
an cecentricity of 0.148; an aphelion
of 122,540,050 mi.; a perhchion of
GO972960 mi, and a maximum di-
smeter of 213,513,040 m.

It was to reach its closest pomt to
the sun about Jan., 14: 1its  farthest
cdistance about the beginning of next
September.  Closest approach to  the
carth will occur five vears from now
and be repeated everv five vears, For
at least a part of the time, 1its orbit is
cxpected to lie between the orbits of
carth and Mars, Perniod of its orbit is
to be 450 days,

Propaganda Push

Russia used the success to gain the
utimost lam[mnmd,l advantage 'p“:i.‘-i”i]:.‘.
Although no mention w: |~1 made of
carlier failures, no Soviet scientist so
far has been quoted as saving this was
the frst attempt to launch a rocket
toward the moon.

In its initial hroadcasts, Radio Mos-
cow referred to the launching as the
“hirst successful inttt;}lmluhmf thight.”
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At a two-hour press conference held
Ly scientists in Moscow on Jan. 6,
Academician Anatoll A, Blagonravov,
chairman of the Academv of Sciences’
Department of 'I'L' hnical Sciences, was
asked af the Jan. 2 firing was “the first
attempt in the Soviet Union to launch
a rocket toward the moon,

"l can tell vou that this was our frst
attempt to launch a new interplanctan
rocket,” H].]gnﬂhhm said. In using
the word “new,” Blagonravov probably
had in mind an nnpnm.{i launching
vehicle over those used in earlier at-
teimpts.

Improved rocket cngines for lunar
vehicles were referred to recentlv by
Mof. Vitaliv Bronshtayn, a scicntific
adviser to the Moscow Planetarium,
a5 quoted in an official Polish maga-
zing (AW Dee. 15, p. 31).

Bronshtavn said two improved maod-
cls of the cngine were built to caleu-
lations made by V. Yegorow of the
Mathematical Institute uf the Acadenns
of Sciences and said the thrust had
been  thoroughly  caleulated to  avoid
the “blunder” committed by U. 5.

Soviets Announce
Nuclear Plane Plan

Washington — Soviet  Union reports
that 1959 “will see the first trials” of
“atonue engines for civil aviation,”

\viation Week reported last Dec. 1
that initial fRight tests of a Soviet nuclear-
powered bomber are now under way.

In @ French-langoage broadeast moni.
tored in London, Moscow said on Jan, 1
that Soviet scientists are concentrating on
nuclear reactors. The broadcast was en-
titled “Soviet Science in 1959."

“The prospects of conquering these
(atomic) sources of concentruted power
are closely linked with the problem of
|?L'II£'T1'iII|.T1g into  cosmic F,.]};]Ef,“ the
broadcast said,

“hoviet scientists have been working
for a long time on the problem of effi-
cient use of atomic engines for civil avia-
tion and the resolts already obtained
make it possible to state that 1959 will
see the hrst trials in this field.”

The same broadecast, one day before
Russia successfully launched a rocket to-
ward the moon, said “progress of tech-
nology and aotomation will without
doubt make it possible to send an inter-
]1-|:!ll+:'I;ll:l' rocket around the moon in

1959."

scientists i carly Ploneer moon probe
launchimgs.

Bronshtayn also said at that timc
that launching of a half-ton Russian
lnnar satelhite was mmmiment and that
1 lunar landing and a probe that would
orbit the moon and returmn to the
carth’s vieimity were due in the near
future.

This offers the possibility that the
Jan. 2 launching was the frst test of
the improved vehicle, and that Russian
claims that it was an attempt to pass
the moon rather than to hit or circle it
might be true.

Flight's Object

Object of the flight was not an-
nounced until many hours after the ofh-
cial announcement that a successful
launching had  been a.I.l:'.l.'.l:J']'I]|'.i-!:I'-+]'iL{i
H{anthh were quoted initially as saving
it was too ecarly to tell ultfh what t]tL
rocket would do.

At the Jan. 6 press conference, scien-
tists dented that they had intended
cither to hit or to circle the moon.
They said the rocket did exactly what it
had been intended to do.

Saientists n many other countries
expressed the belief that the shot was
an attempt to hit the moon. Most
credited the Russians with having accu-
rate guidance in order to come within
the distance thev achieved on a 34-hr.
flight of more than 219.000 mi. Others
believed an orbit was intended, since
mstrumoents to measure magnetic feld
and rachoactivity were aboard.

Cne mdication that it may have been
mtended as  an mmpact-and-explosion
shot was a statement attributed to

Soviet moon expert Alexander Khabakoy

that the rocket was expected to send
back data on sediments of the lunar
.‘-lH'f'.ILL }.'-ru]vuiiu of Hll., moon's mner
strata and the moon’s magnetic field.
Deductions could be made on the inner
strata based upon the presence or
absence of a magnetic field, but the
reference to sediments 1s not as casily
explamed. The rocket apparently con-
tained no phnl’:}ﬂr,LphlL cquipment.
Une report from Pans shortly after
the launching was announced quoted
Alexander "mrmm. wlenthithed as g
founder of the International Astronan-
tical Socictv—as saving that the rocket
was launched with ’mrl high a velocity,
and on a miscaleulated ﬁlalht path, and
that it would not hit moon.
Eﬂ.lgnmlmu told the Moscow press
conference: “The definite task of the
rocket was to pass near the moon and
m]u,' its velocity was shightly more than
25.000 mph., it was L|111t|:: obvious that

AVIATION WEEK, Januvary 12, 1959

on passing the moon 1t would continue
its movement into the solar svstem.”

Prof. Vladimir Dobronravov spoke
last October of firing Sputniks to “the
zone of the moon.” Prof. Kynl Stan-
ermLil wrote in Sovetskava Aviatsiva
on Jan. 1958, that “before a rocket
flies to lln_' moon, 2 number of artificial
satellites will be launched along 1n-
creasmgly  elongated  elliptical  orbats
which mll draw nearer and necarer to
the moon. Instruments installed 1n
such satellites will make it possible to
closelv studv and to photograph the
lunar surface and to learn the nature of
its mysterious rehef.”

While a series of satellites launched
on trajectories short of the moon seem
to be unprobhtable, such a program
would help to explain the dozen or 50
unannounced space  probes fired by
Russia,

Significant Achievements

Most significant achievements are
that the one and one-halt ton rocket
reached escape veloaty and  that it
passed so close to the moon. It car-
ricd instroments designed to measure:
® Magnetic field of the moon.

o Intensity and variation in intensity
of cosmic ravs bevond the carth's mag-
netic held.

* “Registration” of photons in cosmic
racition,

» “Discovery of the radioactivity of the
moon.”

e Distribution of heavy nuclei 1 cos-
mic rachation.

e Gas components of interplanetary
mattcr.

¢ Corpuscular solar radiation.

¢ Meteoric particles.

e Temperature of skin and instrument
chamber.

o “Special  instruments designed to
create a sodium cloud of an artificial
comet.” The sodium clond was to be
visible for two to fAve minutes in the
apparent position of the center of a
triangle formed by the stars Alpha
Bootes, Alpha Virgo and Alpha Libra
in the u:':'nli[c']l:lfinn Virgo,

Soviet announcements said the ob-
servatory at Alma Ata in Khazakstan
]:nlmmgrii]:ﬂwd the sodinm clond.

Rocket also carned the coat of arms
of the Soviet Union and the inserip-
tion, “US.S5.R.—January 19597 The
launching was dedicated to the upcom-
g 2lst congress of the Soviet Com-
munist  partv.  The popular  name
“Lunik,” coined from “Lunu”™ (moon)
and Sputnik, later gave way to
“Mechta,” or “dream.”

Russia said this about transmitters
in the rocket:

e “For observation of the flight of the

last stage of the cosmic rocket there

have been mnstalled 1in 1t a radio trans-
mitter emitting on two frequencies—
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Kiwi-A Tested With Conventional Propellants

Shock dinmonds are visible in the exhaust emanating from nozzle developed for Kiwi-A,
the first UL 8. reactor designed for feasibility tests of nuclear rocket propulsion. Conven-
tional propellants were used in test, conducted by Rocketdyne Division of North American

Aviation at its Propulsion Field Laboratory,

Santa Susana, Calif. Rocketdyne designed

and developed the nozzle and delivered it to the Atomic Energy Commission Nevada Test
Site where Project Rover (AW Oct. 13, p. 33) field tests will be conducted by the Los

Alamos Scientific I.;lhr:r:ll‘ur:l.' 2

19.997 and 19995 me.—~telegraphic
Hli'w.tz_;t.'h of a duration of 51.6 sec.

* “A radio transmitter working on a
frequency of 19.993 me. emitting tele-
graphic messages of a variable duration
of 50.9 S¢C h_'. means of which the
data of *«'IL'iL'1ltiﬁ:;' observations are be
ing enutted.

* “A radio transmitter working on a
frequency of 183.6 me. is being used

for m::muring the coordimates of the

movement and the transmission to
carth of scientific information.”

U.5. tracking stations also picked
up the rocket on 70.2 me. and 212 me.
First U.S. station to receive was the
one estabbished m Hawan for tracking
LISAF Pioneer [:rrnhu Others included
USAI' stations in Singapore, at Nill-
stone Hall, ."'I.In-.b- and the Air Foree
Missile Test Center. Fla: the Arm
signal Corps station at Ft. Monmaouth.
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N. J.i Radio Corp. of America’s sta-
tion at Riverhead, L. 1., N. Y., and a
number of others reporting to “Project
Space Track™ at the Air Ioree’s Cam-
bridge Rescarch Center.

An undisclosed nomber of ULS.
tracking stations are assigned to moni-
tor the frequencies usually used by
Russian satellites and space probes,

Prof. Herman Oberth, who recently
completed three vears of work with
missile and space scientists at Army
Ballistic Missile Agency, said in Ger-
many that he was not surprised at a
statement that the U. S, knew about
le: launching before 1t occurred.

“During myv stay in America we
alwavs received excellent advance intel-
ligence information on Soviet space
probes,” Oberth said.

Propaganda aspects included issuance
of a postage stamp depicting Russia’s
three Sputniks and an artist’s concept
of a space rocket. Stamp was issued
“to mark the conquest of the cosmos
by the Soviet people.”

Soviet Premier Nikita Khrushchey
said his people “are the frst in the
world to map out thr: way from the
carth to the moon” and said he felt
“like hugging the man who has pro-
duced this, the frst cosmic mr:l-:r_-t. a
new victory for the Soviet Union.”

Success of the flight led to a number
of predictions of things to come, ‘The
most poetic of these, although not as
ambitious as statements that Russian
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space ships may be sent bevond the
solar system, was Prof. Blagonravov's
I:u:th that voung Russians some day
“will walk along the edge of a crater
of the moon, unravel the age-old secret
of the canals on Mars, and see Venus
unhampered by her cloak of cloud.”
Russia’s Mechta, which its scientists
are calling ‘Planct 10" of the solar
svstemn, joins many thousands of mnat-
ural asteroids in space. They range up
to 480 mi. in diameter and most lic
between the orbits of Mars and Jupiter.

Aerobee Charge

But Mechta mav not be the first
man-made  object to go  into  nter-
planetary space. On Stt 16, 1957
scientists from the Air Force ':nll'l'jhl'];dgt_
Research Center fired an Aerobee rocket
to an altitude of 54 mi. above Hollo-
man AFB, N. M., and a shaped charge
expelled two small aluminum  pellets
to measured speeds of 33,000 mph.—
well above escape mlunl:*_a Altlmugh
they were infimtesimal in size com-
pared to Mechta, they are believed to
|1‘1m traveled into ult{rp].]m,hm space.

Artificial production of a bright cloud
such as the one Mechta produced also
has been done before. [Jn Mar. 19,
1956, AFCRC scientists released nitric
cxide gas from an Aerobee over Hollo-
man and produced a brlliant glow,
furmed by unlocking stored aunhght
in the 1hl1mphtrL that grew to 3 m.
m width before 1t faded.

House Group Says U.S. Needs
Five Years to Overtake Soviets

By Ford Eastman

Washington—Current Russian
achievements 1 space can be matched
by the U. 5. within 12 to 18 months,
but it will take at least five vears of
intensive effort to reach an equal status
with the Soviet Union, the Housc
Seleet Committee on Astronautics and
Space Exploration reported vesterday.

The comparison between the U. S,
and Russian space cfforts was the final
report of the committee which will soon
e replaced by a new standing Com-
mittee on Science and Astronautics.

The report said the estimate of a 12-
to-15 month  Russiun  lead mav be
overly optimistic since the Soviet effort
in hallistic missiles has been conducted
on a continuous hasis since 1946 while
the American cffort did not really get
under way until after a small sized
thermonuclear warhead became a strong
possibility in the mid 1950s.

Committee Chairman John W. Nle-
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Cormack (D.-Mass.) said the critical
feature is not the present time gap be-
tween Soviet and Amencan space capa-
hilities but the time that will be re
quircd to close it. He pointed out that.
cven if the Soviet rate of p*‘{}gruﬂ were
no greater than that of the U. §., the
gap “would never close, but would Pro-
gressivelv widen,

Program Support

Sufficient progress has been made in
1935, the report said, to give the com-
mittee conhdence that the U, S, and
free world are capable of mounting a
successful space program.  What  re-
mains to be achieved, it added, is the
necessary understanding  and  support
for implementation of a program of
sufhcient scope to attain the goals that
must be met.

After considering all aspects of the
national space effort over the past vear,
the report said the question still un-
answered 15 whether the programs now

| Propellants Contract

L. S. Navy Burean of Ordnance has
awarded a contract to Monsanto Chemi-
cal Co. for research on high energy solid
propellants.

Emanating from BuOrd's  Research
and Development Division, the contract
| will seck to exploit a new processing
technique for making solid solution sys-
tems, which the Navy hopes will lead to
high impulse solid rocket propellants.
Monsanto  discovered the technigue in
another area of its research activities and
will now trv to apply it to propellants.

The work, which marks Monsanto's
entrance into the rocket propellant feld,
will be carried out at the company’s spe-
cial projects department in Everett, Mass.

under wav are bold enough to overtake
and nurpm the Soviet Union. The
committee said it had constantly strived
to see that Congress fully Jpprnmatu
the stakes that are involved in the new
space age. But, the report added, the
committec 1s concerned whether the
executive branch has told the pubhic
“the realitics we face in a way which
will create the broad based support
necded to carry on the national effort.

Dangers Ahead

“We would not preach alarm for the
sike of sensationalism, nor counsel de-
spait,” the committee said. “"But we
would not gloss over the difiiculties and
the dangers which lie ahead of us. Pre-
senting a fair balance requires the most
carcful attention to policies of public
information by the committee, the Con-
gress, the exeeutive branch and others
m a position to influence the public.

“True techmeal secrets which arc
of military value should not be given
away,” the report said, “but the public
must be told enongh to understand
general where our nation stands in this
important race. Neither successes mor
failures should be overblown for the
sake of mmmediate sensation, if our own
public and the world at large is not to
he left i oa state of confusion and
doubt.”

Other  conclusions  drawn v the
committee:
® “Short-run  budget pressures should
not be the primary basis for decisions
on spice programs which are inherently
long-range and which involve the very
survival of the nation.

* “Inventions cannot be scheduled in
advance.  'This means that mere sctting
of a timetable and appropriating money
wili not automatically permit us to
achieve certain important goals. Pro-
grams must be flexible enough to take
advantage of scientific brLﬂLthrﬂuglw
when they occur, both as to direction

of development and rate of expend
ture.
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e “Crash programs are the most cx-
pensive kind to undertake.  Money
cannot buy back all the time which has
been lost by neglecting a foresceable
need. It also creates the chance of
irrevocable commitment to faulty de-
signs, undue waste later in attaining op-
erational rehability and wear and tear
on key individuals which reduces their
long-run total contribution to national
Progress.

* “T'he carly design-study phase of re-
scarch is relatively ::hmp In Money,
but it mav not be cheap in amount of
time required, If certain  deadlines
are important to national security in
vears ahead, it 15 a blunder to save
moderate amounts of money in the
first vears by neglecting the rescarch
phase.
® “The pace of development has been
so rapid ﬂnd the complexity of many
projects 15 growing so that their ph n-
ning requires programing of efforts over
a longer span of vears. Such long-
range planning involves reconciling our
traditional practice of appropriating
money year by year with the funding,
subject to safeguards, of certain im-
portant programs over a number of
VEArs.

o “Long-range flexible planning should
entaill approval of programs which are
not vet certain in every detail and a
svstem of followup and reappraisal lead-
g to program revision when neces-
sarv, In both respects, the process of
decision requires improvement.

* “Althongh engineering sccrets relat-
ing to national defense deserve the ut-
most protection, the greater part of the
space  program  will progress more
rapidly without the shackles of an un-
due security control. Free exchange of
mformation among scientists and engi-
neers is particularly important for a
country which is making a late start in
developing its space capabilities.

‘Ful]i‘ scientihc and techmical co-

operation among the nations of the
free world 1s essential to their joint sur-
vival and to the fastest growth of the
American space program.
e “Scientific education in the ULS.
stands in need of critical review. It 1s
the view of this committee that pru-
dent and imaginative steps must still
be taken to give to mathematics and
science the needed emphasis in school
curricula but not to the neglect of
himanities,”

Stockholders Approve

Aireraft Radio Sale

Boonton, N, J.—Stockholders of Air-
craft Radio, Inc., have approved ac-
quisition of ARC by Cessna Aircraft
Eu according to William F. Cassedy,

ARC pl‘ﬂ'&lﬂ{:l'll' Under the plan,
EE‘-‘:HIH stockholders will vote on the
acquisition at a meeting set for Jan, 27.
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Administration Faces Battle in Try
To Hold Line on Defense Spending

Washington—Administration plans to
hold the line on defense and space
spending in Fiscal 1960 in the face of
recent Soviet scientific advances  will
find little support from the 86th Con-
eress which convened last week.

Following a White House brichng
on the new budget earlier, congressional
leaders expressed “deep concern and
disappointment” over the Administra-
tion requests which will be submitted
to Congress next week with no signifi-
cant increases expected for either na-
tional defense or space programs,

The total 1960 defense budget calls
for approximately 540.9 hillion in new
money, about the same as the Iiscal
1959 budget. Of this amount, 5450
million is being requested for  the

Defense  Department’s Advanced Re-

scarch Projccts ﬁ%cnm* to fund mibtary
space programs, For Fiscal 1959, Con-
press approved $520 million for ARPA,
of which 5117 million was later trans-
ferred to the National Aeronautbics and
Space Administration. ARPA received
additional funds through transfers from
the nuhlitary services, however.

For civilian space projects during
IMiscal 1960, the Adminmistration prob-

ablvy will ask for S475 mullion n new

funds, a hgure considerably lower than
NASA had originally requested.

R Ty s L
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Last vear, the President requested a
Fiscal 1959 NASA budget of $346
million. Congress, despite enticism by
many of its members that even this
sum was too low, cut the appropnation

to $301 milhon.

The total space budget for the com-
ing fiscal vear for both civilian and
military projects will be about $925
million as compared with about $700
million plus transfers for the current
vear.

The $40.9 billion defense budget
to be requested will contain little or
no provision for funds for air breathing
missiles and alreadv has forced can-
cellation of a number of programs,
including the Air VForee's [Fairchild
Goose countermeasures missile, the air-
to-air Bell Rascal and the Navy's Chance
Vought Regulus 11 submarine-launched
surface-to-surface missile. In addition,
the budget requests would only provide
for a total of approximately 1,000 new
military aircraft—600 for the Aar Foree,
100 for Navy. Under present plans, the
individual services would receive appros-
imatelvy the same amounts as thosc
authorized for the current vear.

The new budget will contain, how-
cver, requests for substantial increases
in both foreign aid and imternational
loan funds. The Administration asked

Bell XV-3 Converts to Forward Flight

Bell XV-3 experimental convertiplane flies fully converted to normal forward flight, with
rotor masts in airplane configuration. Photo was taken on second full conversion flight;
XV-3 takes off with masts vertical and rotorprops acting as helicopter rotors (AW Dec, 29,
p. 24). Bell is developing XV-3 for U. 8. Army.
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Gyrodyne Contract

Washington—Navy's Burean of Aero-
nautics last week awarded Gyrodyne Co.
of America Inc., 5t. James, L. I., N. Y.,
a 52.75 million contract for further de-
velopment and initial production of the
company’s remotely controlled helicopter.

A Gyrodyne spokesman said vehicles
to be procured under the contract will
be used for “tactical evaluation of a
classified nature.” One of the most
promising uses for a remotely controlled
helicopter appears to be as anti-submarine
detection vehicles operating off destroy-
ers and other small Navy ships.

The contract, under present plans,
will lead to the “immediate employment
of about 200 engineers and techmicians
with experience in airframe, powerplant,
clectronics and avionics fields,” the
spokesman said.

about $3.9 billion for foreign aid dur-
ing the current hscal year, but this was
reduced by Congress to $3.2 hlhon.

After the President’s briefing of con-
gressional leaders on the new budget,
Sen. Lvndon Johnson (D.-Tex.), ma-
jority leader, called for an intensive re-
view of the nation’s defenses and the
national space program by the Senate
PI‘L],'.‘IIILEIIIL'-.-‘: and Space Committees.
He 1s chairman of both groups. The
Senator ull{i he is disappointed that
the U. S. 15 not pushing farther and
faster in 1h military and space programs.

Sen. Hubert Ilumphrm (ID.-Minn.),
a member of the Senate Foreign Rela-
tions Committee, termed thL Presi-
dent’s plans “a sick budget.” He added
it would not provide fm' needed sci-
entific progress and that between tour
and one-half to Ave million persons
would remain unemploved if 1t 15 not
imcreased.

Rep. George Mahon (D.-lex.),
chairman of the House Nlilitary Ap-
propriations Committee, said the
amount suggested “'could be too hitle”
and added that his committee would
examine budget proposals carefully.

Rep. John W. McCormack (D.-
Mass.). chairman of the House Com-
mittee on Astronautics and Space Ex-
pll{]-r"fﬁf]-[‘] earher called tor a bold crea-
tive space program regardless of cost.

Sen. Henry M. ]'IE,]-."-.HII (D.-\Wash.),
demanded a crash program to scize
space leadership from Russia this vear
or risk losing the cold war.

Congressional leaders said they would
1ot I]E“-.]l'it{_ to approve : additional funds
over and above those requested by the
President if thev were found to be n
the national imterest or vital to national
securty.

Thev admitted, however, that while
Congress can provide more money than
asked, there is no guarantee th: at the
Administration will "-.]'Jt_ﬂfl it.
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Reorganization Shifts

Ordered by Defense

Washington—Armed  services” ecight
unified and specithed commands were
placed under direct control of the Joint
Chiefs of Staff and the Secretary of De-
fense on Jan. 1

The organizational change, which
climinates the service secretanies as ad-
ministrators of the commands, was pro-
vided for in the defense rmrgnn.ﬂtum
legislation (AW June 30, p. 22).

Tn the implementing order, Defense
Secretary Neil McElroy continued the
status quo on the roles and missions of
the three services. It does not make
any shift in the roles and mssions as
previously delineated,” Deputy I]Lﬁ,m:r_
Sccretarv. Donald  Quarles  said. "It
merely realigns them m line with the
new command structure.”

The eight commands are: U. 5.-Euro-
pean; Alaska; Caribbean; Atlantic; Con-
tinental Air Defense; Pacificc U.S.
Naval Forces Eastern  Atlantic and
Mediterranean; Strategic Aur Command.

Another directive implementing the
reorganization law tightens the relation-
ship hetween the Joint Chiefs ot Staft
and the Secretary of Defense. It states:

“All elements of the orgamzation of
the JCS shall cooperate fully and ef-
fectively with appropriate offices of the
office of Secretarv of Defense. In all
ar.igth of 1[11]'Jnrlrmi staff studies, the or-
ganization of the JCS shall avail itself
of the views and special skills in the
office of the Secretarv.”

Chiefs of Staff are authorized to dele-
gate service duties to the vice chiefs of
statt in order to devote more hime to
over-all JCS planning and activities.

The three services have until Feb. 6
to reshuffle the functions of their tour
dassistant secretaries and reduce the nums-
ber to three each, as provided in the
reorganization law, Navy Department
has said that the post of "Assistant Sec-
retary for Air,” now occupied by Garn-
son Norton, will be abolished in the
reorganization,

Industry Retains Rank
As Leading Employer

Washington—Aircraft industry  con-
tinued as the largest manufacturing
emplover during the first nine months
of 1958, al’rh{m&h employment  was
down to 760,000 in September from a
peak 592,000 1 Apnl, 1957, according
t{: the Aircraft Indmtricﬂ Assn.'s I':J"_-"iu
59 review. AlA also said:
® Average hourly eamings of $2.55 n
September were 12 cents higher than in
Januarv. Weekly hours worked declined
slightly from 40.8 in August to 40.7 1n
September.

acklog of orders for complete air-

craft, engines and propellers of 515.1
hillion in September was 59 hilhion
below September, 1957.
e Deliveries of civil amrcraft of 5,717
during January-October, 1958, were
above the 5,685 for the same period of
the I,'umll:_rlh vear.

New officers elected to two AILA com-
mittees were:
¢ Space Parts Committee: chairman,
J. M, Bird, of Boeing Aarplane Co.;
vice chairman, E. P. Fechtman of the
Allison Division of General Motors
Corp.; western vice-chairman, R. \W.
Shaffer of General Dynamics; eastern
vice-chairman, D. L. Lee of MNinne-
ipohs-Honeywell.
o Aircraft Research and Testing Com-
mittee: chairman, Dr. Robert 5. Ross of
Goodvear Aircratt Corp.; vice chairman,
Royal B, Jackman, Northrop Corp.

Aircraft Exchange
Closes First Market

New York—Aircraft Exchange closed
its first market last week with 37 quota-
tions involving about 100 aircraft,
mostly offers to sell.

Though these early indications were
of a predominantly buvers’ market in
used aircraft, Robert 1. Helliesen, presi-
dent, said that the Exchange (AW Dec.
5, p. 19) hasn't been organmized long
cnough  to  exploit foreign  contacts
which might include larger numbers
of buvers.

Aircraft offered included two lair-
child F-27s at the manufacturer’s origi-
nal price, and Douglas DC-6As and
DC-6Bs, DC-4s and DC-35 or C-47s.
'here were no DC-7s in the initial of-
terings.

RAT Canceled

Washington—Navy last week termi-
nated the development of the RAT
(Rocket Assisted Torpedo) becanse of
“superior anti-submarine warfare weap-
ons are now under development.” The

RAT program, began in 1953 by the
Burean of Ordnance, consisted of a
rocket motor secured to a torpedo. The
complete unit was fired from a special
adapter on a five-inch gun.

The rocket propelled the torpedo to
the general target area where it separated
and the torpedo dropped into the water
by parachute. Various homing Jevices
then guided the torpedo to its target.

The RAT svstem was managed by
Librascope Inc.; the primary Navy devel-
opment agency was the Naval Ordnance
Test Station at China Lake, Calif. The
torpedo was developed by the Clevite
Ordnance Division of the Clevite Corp.,
Cleveland, Ohio; the lanncher by the
Puget Sound Naval Shipyard, Bremerton,
Wash.

AVIATION WEEK, January 12, 1959

| '
|
RADAR REFLECTOR and feed system of Lincoln Laboratories’ CCM-1 experimental installation at Boston Hill, near North Andover, Mass.,
is shown in place on its 82 ft. high, reinforced concrete tower. Antenna and pedestal weigh about 110,000 1b. Reflector measures 120 x 30 ft.

MI'T Studies Jam-Proof Defense Radar

By James A. Fusca

North Andover, Mass.— Program to
investigate some of the most complex
problems of defense against manned
aircraft, air-breathing and ballistic mis-
siles 15 under way at Massachusetts In-
stitute of Technology's Lincoln Labora-
tories under Air Force sponsorship.

These problems melude the develop-
ment of techniques to himit the effec-
tiveness of enemy  countermeasures,
highly sensitive radar receivers capable
of sophisticated analysis of target
echoes, and studies of interference
from such natural sources as the Aurora
Borealis.

Rotatable Antenna

T'he radar being used in this program
5 an installation called the CCM-1
(counter-countermeasures)  located  at
Boston Hill near here. 'The system be-
came operational last November., The
antenna reflector for this radar measures
120 ft. in diameter by 30 ft. in height
which makes it one of the largest m’rl
table mdar antennas known to exist,

Primary effort of the program will be
to L\,|JEUIL defensive techniques to pre-
vent jamming or deception of air de
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fense radars such as the AN/TFPS-24
being cIuLIupLd by General Electric and
the AN/FPS-35 under :lut]npmfﬂt at
sperry Rand Corp. by active or passive
countermeasures of non-ballistic enemy
weapons. -

The Boston Hill radar, however, 1s
capable of aching as an adjunct to the
Millstone Hill radar in studving the
problems of ballistic missile defense by
analvzing the effects of refection, re-
fraction and Doppler shift caused In
the aurora as well as by tracking missiles
launched from Cape C; mmn] I1a.

The large size of the Boston Hill
antenna mstallabon 18 signihcant  be-
cause it 15 indicative of the approach
being taken to the threat of enemn
countermeasures.  Antennas the size of
the CCM-1 reflector are being con-
adered for both the AN /FPS-24 and
AN, I'P5-35, although the reflectors for
these mav be more difhicult to construct.

The reflector for the CCM-1 installa-
tion is a singly curved cvlindncal sec-
tion, fed bv a he Lif]:umun feed, which
forms a beam 1.5 deg. in azimuth and
approximately 5.0 Ehrg;- in  elevahon.
Doubly curved, or parabolic, scctions
are under consideration for the two
other svstems.

One reason for requiring doubly
curved reflectors 1s that present plans
call for installing the AN/FPS-24 and
AN/FPS-35 together i certain loca-
hons where r]u.m will use a common
reflector and feed system. Because they
operate at different although harmoni-
callv related frequencies, bhoth  radars
can operate through a bipolarized feed
svstem which minimizes coupling but
the reflector must be doubly curved to
function LF[LE‘EHL]}-

Site Details

The Boston Hill installation 15 lo-
cated off of Route 114 southeast of
North Andover, Mass., 15.6 airhne
miles to the northeast of Lincoln Lab-
oratorics at Lexington, Mass.

The radar reflector and feed svstem
are mounted on a reinforced concrete
rower 82 ft. high at a location 380 ft.
shove sea level.

The radar for the system was de-
signed by the laboratories. It operates
at a frequency of 400 me. with a peak
power of five megawatts and a varable
duty evcle (percentage of the time 1t
transmits) to a maximum of 5%,

The half-pillbox feed has an aperture
19 ft. high and 17.5 in. wide, with a
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parabolically  curved rear surface for
beam shaping. To protect the feed
against weather, the aperture 15 covered
with a sitheon glass lamimate window,

I'ocal length 1s approximately 30 ft.
T he reflector and feed can be rotated
continuously 1 either direction at
speeds up to 60 mph. The antenna
svstem 1s capable of surviving a 130
mph. wind when covered with ice.

Combined weight of the antenna
svstem and its pedestal is about 110,000
Ib. The antenna 1s driven by four
100 hp. motors. Reflector and feed
svstem were built by General Bronze
Corp., the pedestal by Avery and Saul
Co. and Watertown Arsenal.

The only rotatable radar reflector of
comparable size known to be i use
is the AN/I"P§S-31 air surveillance ra-
car on Jughandle Iill, near Bath,
Maine. This system was designed by
Lincoln Laboratories and operated as
part of 1ts experimental SAGE sector
from Julv, 1955, until early this month
when the installation was transferred
to the newly organized MITRE Corp.

The Jughandle Hill reflector meas-
urcs 120 ft. in diameter by 18 ft. in
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J83 Canceled

Washington—Cancellation of approxi-
mately 536 million in contracts for the
development of the Fairchild J83 turbo-
jet engine was announced last week h}'
the Air Force. The lightweight )53 had
a very high thrust-to-weight ratio and
was intended for use in the Fairchild
Goose intercontinental diversionary mis-
sile which also has been canceled (AW
Dec. 22, p. 27).

Fairchild will close its 512 million
production plant at Deer Park, Long
[sland, N. Y., and lay off about 2,000
emploves as a result of the loss ot the
]83 comtmact. ]J. H. Carmuchael, Fair-
child president indicated that none of

the other Fairchild facilibes on Long
[sland will be affected.

height, with a focal length of 50 ft.
It differs from the Boston Hill antenna
svstem, however, in that it 15 a much
hehter structure mounted on an un-
_f__:l._i_\L'{] -e:||:::,_'|‘|wurL stee]l tower., The re-
flector was manufactured by D. 5.
Kennedy and Co.,

»
e (9] &

Aircraft Companies
Form Space Group

New York=Three Long Island air-
craft companies have announced that
they will work together on future space
Programs.

Grumman  Aircraft  Engineering
Corp., Republic Aviation Corp. and
Fairchild Engine & Airplane Corp. in-
tend to combine their appropriate Long
Island facilities and staffs “whenever
advisable on new astronautics projects.”
Joint cffort programs will be directed
a Space Projects Coordinating Commit-
tee made up of two representatives from
each of the member Arms. In addition,
there will be an advisorv team of top
corporate and consulting scientists.

Fach companv will prepare its own
proposals on missile and space projects
Il originates. But when it appears that
one of these projects can be better
handled in a combined effort with the
other companies, the hrms will get to-
gether and collaborate on proposals.
| he hrst joint effort on space projects,
m fact, 15 now under way.

Van Allen Radiation Belt Intensity Profile

Intensity profile of radiation surrounding the earth, constructed from data obtained by Army Pioneer TIT space probe (AW Jan. 5, p. 19),
shows two “Van Allen™ belts of intense radiation centered at altitudes of approximately 2,400 and 10,000 mi. with low radiation buffer
zone between, centered at approximately 6,000 mi. Outer radiation belt extends from approximately 8,000 to 12,000 mi. in altitude, with
center at some 10,000 mi. Number of counts per second registered by Pioneer Geiger counters are shown, Relatively low-intensity
“horms™ which project outward at higher geomagnetic latitudes may result from ;ihnmplmric heating, produced by tadiation that
leaks in along converging magnetic lines of force, which pushes radiation outward. Peak radistion measured is about 10 roentgens
per hour, it radiation consists of electrons, or 10 roentgens per hour if protons. Minimum radiation level at 6.000 mi. is 0.3 roentgen
per hour if radiation consists of electrons, 3 roentgens per hour if protons. |
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FRONTAL cloud formations were photographed over the Atlantic Ocean by a camera carried to an altitude of 86.25 mi. in the nose
cone of a rocket lannched Dec, 5 from the National Aeronantics and Space Administration’s Pilotless Aircraft Research Station, Wallops
Island, Va. (AW Sept. 22, p. 33). The rocket-camera unit was designed specifically to photograph cloud formations associated with
hurricanes and weather frontal systems from EHtrEIIIE!}' |ligh altitudes over ocean areas where there are no permanent weather stations.
The flm shows frontal clond formations starting about 200 mi, offshore and extending about 700 mi. farther seaward. Mosaic strip
covers about 1,000 mi. in length., The film was recovered at sea.

ONR Designs Weather Research Rocket

Washington—Low cost weather re
scarch rocket designed to provide the
most complete photographic imforma-
tion to date on weather frontal svstems
and storms has been developed and suc-
cessfully fired by the Office of Naval
Research.

Designation of the program is Project
Hugo.

Photographs of cloud cover over an
arca of about 500,000 sg. mi. along the
cast coast of the U.S. from Mamne to
IFlorida were taken at from an altitude
of 86,25 mi. during the hrst Hight of
a Nike-Cajun rocket which ONR had
equipped with a modified World War
[l gunsight camera.

Weather Forecast

UU.S. Weather Bureau and Navy
scientists believe that such large area
photographs will allow complete storm
systems, including hurricanes, to be
scen instantancously. This could possi-
blv provide a means of tieing together
all of the variables affecting storms and
weather frontal systems into a single
theorv or method to improve weather
forccasting.

At present, long-range forccasting 1s
accomplished primarily by using the
Norwegian weather front theorv, but
the relatively imprecise and incomplete
measurements taken by manv surface
weather stations and balloons leave
room for improvement in forecasting
ACCUTACY.

Present budget requests for this basic
rescarch project include funds tor eight
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aor 10 more shots during the coming
vear.  Weather scientists, however,
would like to have enough rocket
cquipment to fire a number simulta-
neously so that a three-dimensional
picture of cloud cover aver a particular
arca could be obtained or a very great
portion of the earth’s surface could he
viewed at once.

Photographs similar to those just
obtained by the Navy were made about
10 vears ago from a Viking rocket, but
the cost involved made the use of such
equipment for weather research pro-
hibitive. Present equipment and recov-
erv techmiques were evolved to over-
come this cost objection.

Rocket and camera pavload that have
been developed cost less than $15,000
and a team of only one aircraft and one
destroyer is needed to recover the
camera capsule.

No special equipment is needed to
stabilize the camera section after it has
been boosted to altitude and separated
from the rocket. This feature was a
major factor in reducing cost.

The Nike-Cajun solid propellant
rocket has been used successfully for
a number of vears and has shown a
high degree of reliabilitv. It can be
fired at sea from missile lounchers for
the Convair Terrier now installed
aboard a number of Navy ships.

The frst firing of the ONR rocket
demonstrated 1ts alality to be used n
rough weather which will make 1t valu-
able for studving storms. The rocket
was fired when ground winds were 20

to 30 mph. It weather-cocked some-
what, was thrown off course and landed
some 30 mi. away from the recovery
ship. A small radio transmitter in the
buovant camera capsule enabled the
ship to recover it within two hours
with the aid of onc aircraft, although
the sea was rough with eight to 10 ft.
waves., Battery life is 30 hr. which
would allow a long search in verv bad
weather,

Camera Installation

Camera used m the rocket was a
gunsight camera modified to withstand
accelerations of 100Gs.  Plus-X flin
was used with a red filter. A high-grade
Swiss lens was installed in the camera,
and 1ts stop was /2.

The camera package assumes an un-
predicted motion after it 1s separated
from the booster. Generally, however,
it will roll slowly and precess slowly so
that it will cover the whole hornzon
even though it takes many shots of
the sun as well. The camera runs for
220 see. and allows pictures to be
made from about 300,000 ft. to 450,000
ft. and back down to 300,000 ft.

Montages picced together from this
movie film normally would allow cloud
cover in all directions to be recorded.
Two cameras are used in the capsule
and one will have a 90 deg. prism 1n
the future so that thev will not dupli-
cate pictures, provide a wide coverage
and lessen the chances of erratic cap-
sule motion from keeping the cameras
pointed at the sky.
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UF 2 Bemg Produced for West German Navy

Gromman UF-2 Albatross, first of five in production for the Federal {West) German Navy,

makes test flight. The HIII]}llihiilll‘i will be used for air-sea rescue and utility operations.

Chance Vought Joins B-70 Team:
Prepares for Army Missile T'rial

Dallas—Chance Vought Aircraft won

a place on the North American B-70
Valkvric bomber I:[-L'-.thb]ﬂl‘lﬂ_]lf team

last week, taking some of the sting oul
of recent cancellations of Rl_trnhn I
nissile and 1°SU-3 jet hghter progroms.

| ' he company 15 moving ahecad this
week with its efforts to sell a battlefield
missile to the Army,

Chance Vought was chosen by North
American Aviation to build the hon-
somtal and verhieal stabilizer sections
for the Mach 3 bomber. At the same
time, Lockheed Aircraft Corp.'s Georgia
Division was named to design and build
the B-70 aft fusclage section. Convair's
San Diego Division wiall build the wing
for the I-108 Nlach 3 imterceptor.

At Redstone Arsenal, Chance Vought
s schedialed to start demonstrating @
hattlcheld missile Thursdav on an Armv
rocket and guided missile ageney range
[‘urther test firings are scheduled for
mid-February and mmd-March, The
company 15 offering the missile to the
Armiv under the !‘muLl FIRE program.

Missile is a weapon designed for nse
at battleficld ranges as part of a pro-
jected family of Armv short TANZE mis-
stles, It 1s about 12 ft. long, mﬂ i%
powered by a ligquid rocket motor buil
by Rocketdvne Division of North
American  Aviation,

Test vehicles which Vought will
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show the Armv were -:luwnul and bualt
on f_ump]m funds at a cost of about
half a million ::in]];nh. Missiles were
{]t_"nl..']“pl:_{! purely as a speculative ven-
ture i an cffort to break into the Army
market, Convair will demonstrate ats
Lobber missile at Redstone this month
in a similar companv-hnanced cffort.
Contract for the B-70 work won't
mcan a rehinng program at Chance
Vought, according to Fred O. Det-
wetler, president, although it will make
work for several hundred cmploves,

Sud Liaison Award

Paris—Sud Aviation reportedly has won
4 development contract for a combined
military and  civil version of its twin
turboprop  liaison  aircraft, Budget for
1959 inclndes appropriation for about 56
million dollars for development of the
SE. 117 Vaoltigeur (AW June 30, p. 65),
and SE. 118 Diplomate. Both aireraft
are powered by two Tuarbomeca Bastan
turboprops, developing about 750 eshp.
cach, About 659 of the elements of
both aircraft are identical; the Voltigeur
is the military version and the Diplomate
15 an cight to 10 passenger civil lmison
ircraft. The Sud Aviation aireraft were
sompeting with a Dassanlt 415 liaison

ireraft, also powered by two Bastans,

mostly engincers and other  techmieal
personnel, over the comung months.
Main effect probably wall be to mmti-
gate further lavoffs in the wake of the
Regulus I and FSU-3 cancellations,
rather than to recall dismissed workers.
Ihf. company has laid off more than
3,500 persons since the December can-
cellations (AW Dec. 29, p. 27).

Detwetler said the B-70 business in-
volved a  “multi-million  dollar  con-
tract,” but no exact amount or specihe
contract terms were available. Chance
Vought and North American have not
completed negotiations.

Announcing the B-70 contract
awards, Ravmond H. Rice, North
American president and general man-
ager of the Los Angeles Division, de-
scribed the advanced metals work neces
sarv in Mach 3 aircraft work and said
that great strides have been made n
solving problems.

“All of this know-how will be madec
available to the companies working
with us on these new projects under
the weapon svstem manager concept.”
he said.

Chance Vought also has made some
management ch: anges 1 the wake of
the Navy's missile and hghter cancella
tions. Raymond C. H]u_'yh}f:k was named
vice president and general manager of
the company, putting him in charge
of opecrations here, and Gifford K.
Johnson has become vice president in
charge of business planning and presi-
dent of Genesvs Corp., Chanee
Vought's Los Angeles electronic sub-
sidiarv.  Blavlock was vice president-
engincering  and  Johnson  was  vice
president-production.

Detweiler  remains  president  and
chief cxecuhve ofheer. Blavlock will
run the Dallas operation, leaving Det
weiler free for broader corporate mat-
ters, The move also injects an engi-
necring  c¢mphasis into  the conhre
Chance Vought operation here, since
Blavlock’s background lies in that area.

Johnson's i];i‘miutnmﬂ strengthens
the eompany's effort to diversifv, Te
will mot only be looking for new busi-
ness, but for new tvpes of business for
Chance Vought to move into.

Avco, Bendix Sales,
tarnings Decline

New  York=Dechnes in sales  and
carmings were reported last weck
Bendix Aviation Corp. and the Aven
Mfg. Co., both major contractors in
aviation and missile systems.
® Bendix reported a ﬂru]} in earnings
from 527.499.034 in 1957 to S$21.-
171,902 in 1958 or from S5.44 to S4.15
a share. Sales declined from S$7006.-
W54.631 m 1957 to 5619,138.095.
® Avco earmings fell from 512.833.-
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Two rugged EE M@ @ rotary actuators

power the unique cargo handling equipment

EEMCO rotary actuator Type
D-1033, powered by an integral
200 volt, 400 cycle, 3 phase AC
motor of .69 HP will lift and lower
pre-loaded fibreglass cargo bins
weighing 475 Ibs., 5 to 6 feet
into or out of the cargo compartment at a speed of 24 feet per minute
on the Sancor hoist. This corresponds to 1450 in. Ibs. torque on the
actuator at 24 rpm. Integral limit switches, combined with a motor
brake, accurately determine the travel. The actuator may be manually
operated without overdriving the motor brake, and an automatic brake is
provided to prevent the load overhauling the manual drive. Actuator will
withstand 6500 in. |bs. static load torque.

on the Lockheed Electra

Thirty-five soon to be delivered jet-powered Electra Flagships for American Airlines will be equipped
with new and unusual, highly efficient cargo and baggage handling equipment that will enable ground
crews to completely unload or re-load the aircraft in 4 minutes! On time departures for this brilliant
new airliner of the jet age will therefore be routine. Both the Sancor*-produced portable cargo hoist
and the Lockheed-designed internal cargo conveyor system are powered by EEMCO rotary actuators
for maximum reliability.

EEMCO rotary actuator Type D-1048
operates the Lockheed-designed
conveyor system in the belly cargo
compartments of American Airlines’
Electra Flagships. Operated either
electrically or manually, the actua-
tor will move the loaded cargo bins
forward or aft or hold them in any
desired place to speed up loading and unloading of cargo and baggage at
terminals en route, This actuator consists of an intermittent duty 200 volt,
400 cycle, 3 phase AC motor with integral gear box designed for normal
operating load of 810 in. Ibs. torque at 16 rpm, 1.4 amps. Maximum static
load without permanent deformation is 5100 in. Ibs. The actuator is elec-
trically reversible and includes an AC operated brake, thermal overload
protection, manual drive input shaft and reverse torque lock mechanisms,

Reliability of operation was a prime factor in the specification of these actuators
by SANCOR and LOCKHEED. EEMCO products were specified because EEMCO is a
specialist in the design and production of such precision-built actuators and motors.,
For 17 years prime contractors in the civil and military aircraft and missile industry,
as well as their subcontractors, have relied on the experience of EEMCO in this spe«

cialized field. Your inquiry is invited,

*Sancor Corporation, a subsidiary of The Siegler Corporation

(EEMCO)) ELECTRICAL ENGINEERING & MANUFACTURING CORP.

4612 West Jefferson Boulevard, Los Angeles 16, California—Telephone REpublic 3-0151
DESIGNERS AND PRODUCERS OF HIGH PRECISION MOTORS, ACTUATORS, AND RELATED EQUIPMENT...EXCLUSIVELY}



There's excitement in the air as America approaches the
jet age of travel. Anticipation runs high as air travelers
look forward to new concepts of flight. Lockheed’s Electra
prop-jet, for example, will slash time schedules with its
smooth, dependable, vibrationless flight. The Electra’s
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wider cabin means more passenger comfort. Hardman has
worked with Lockheed to give you this comfort. Spacious
Hardman lounge divans will provide gracious elegance, The
Electra seats being produced for Hardman airline clients

offer “magic carpet™ passenger luxury in the new air age.
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000 or $1.38 a share in 1957 to S11.-
597,000 or $1.24 a share last wvear.
Sales declined to 5282,930,000 last
vear from $314,883,000 in 1957. The
company discontinued varions com-
mercial lines last vear to concentrate
on military business.

Bendix divided its business for the
vear as 73 % military and 27% commer-
cial and of the total 40% was in elec-
tronics. Sales in the missile and satellite
held were $78,500,000 or 13% of the
total. Missile backlog was $107 million,
or 23% of the corporation’s total back-
log of 5465 million.

Aveo last week joined the ranks of
aviation companies entering the public
market to borrow funds. It filed with
the Securities and Exchange Commis-
sion a 515 million convertible deben-
ture offering in part to repay bank loans
and to hnance the companv's research
center at Wilmington, Mass.

AFOSR Transfers
Advanced Study Office

Washington—The Directorate of Ad-
vanced Studies of the Air Force Office
of Scientihie Research. Pasadena, Calif.,
will be moved to AIFOSR headquarters
here by the end of March. Liaison be-
tween AFOSR and its West Coast
contractors will continue to be pro-
vided bv Air Research and Develop-
ment Command’s regional office in Los
Angeles headed by Col. Paul F. Nav.

Dr. Morton  Alperin,  director  of
AFOSR’s  Directorate  of  Advanced
Studies, is terminating his association
with the activity this month and will
establish an independent consulting
practice on the West Coast offering
advisory services in the field of space
technology and related sciences.

Dr. Alperin has been associated with
the Air Force for 15 vears in various
scientific capacitics. He has been af-
hliated with the Directorate of Ad-
vanced Studies since its inception in
1951, when it was known as the West-
ern Division of AFOSR. Under his di-
tection, the Directorate of Advanced
Studies pioneered in the U, 8. program
in the space technology field, initiating
and supporting space research with in-
dustry and universities in such cate-
gories as actual and simulated space en-
vironment, mechanics of orbits, detec-
tion, chemical, frec-radical and electri-
cal propulsion.

News Digest

Record sales of 586,160,000 and
carmings of 54,755,000 after taxes arc
reported by  Cessna  Aircraft Co.,
Wichita, Kans., for fiscal vear ended

Sept. 30. Sales in Fiscal 1957 totaled
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Fiat G.91 Production Assured

Turin, Italy=Year end status of orders booked for the Fiat G.91 lightweight
strike fighter shows a total of 180 airframes either built or on order plus 87 more
in various stages of negotiation. In addition, license rights are being worked out
for production of 150 in Germany,

The revenue-producing total of 330 airframes assures the Italian firm continuing
G.91 production for months to come. Developments of the airplane now in design
and test stages give Fiat engineers the feeling they finally have a long term project
under way.

One possible major effect on future orders could be choice of a VTOL strike
highter as second generation for NATO, bypassing the French Breguet Taon develop-
ment once assured of that place in an attempt to sweeten the bitter pill of losing
the NATO first generation order to Fiat.

The British talk as if they had a VI'OL order in the bag, but, as Fiat learned
the hard way, there is many a slip between winning a competition and getting
the orders.

First order for the Fiat fighter was placed by NATO after the plane had been
sclected as winner of the 1955 paper competiion. Three prototype and 27 pre-
production planes were ordered to standard fighter configuration.

There followed a long time lapse while political footwork went on behind
NATO scenes. Finally, the Italian government placed an order for 25 fighters
and 25 two-scater trainer versions. But the French, who had originally gone along
with the idea of ordering the winner of the NATO strike fighter competition,
dragged their feet when the winner turned out not to be of French design.

Third order for the G.91 came in 4 German announcement of future equipment
for the fledgling Luftwaffe (AW Nov. 10, p. 33). German order was for 50 air-
frames from Fiat production lines and built under license in Germany. Most
recently, the United States has financed purchase of 50 more production fghters
expected to be turned over to Turkish and Greek air forces in units of 25 each
(AW Dec. 29, p. 26).

Follow.on order is expected soon from the Italian government for additional
25 hghters. Negotiations are proceeding with Austrians now, with the prospect
of the purchase of 12 fighters and two trainers. In addition, U.S. Army in Europe
15 reported considering purchase of some reconnaisance versions of the G.91,

Fiat salesmen have been active in Belginm and The Netherlands where fighter
and fighter bomber replacements are badly needed for some of the castoff and
obsolescing U.S. and British equipment now operating. Company has also “not
given up hope” of selling 48 units to the French, as originally planned.

570,049,000 and earnings “after taxcs
53,806,000, Increases of 17% in busi-
ness plane volume, 29% in military
business and 22% in industrial prod-
ucts over Fiscal 1957 were responsible
for Cessna gains. Business plane sales
by company in Fiscal 1958 totaled
2,725 umts valued at $38,230.363,
highest in company’s historv. Company
expects Fiscal 1959 business to at least
equal vear past despite expected declines
in military volumes.

British government has ordered 2
military version of the Armstrong Whit-
worth AW 650 Argosy for the Roval
Air Force Transport Command. The
aircraft (AW Jan. 5 p. 29) is awaiting
favorable weather conditions for its first
fight. RAI" order quantity was not dis-
closed.

Navy has successfully flight-tested its
first missile using a prepackaged liquid
rocket engine. The test took place at
Naval Missile Test Center, Point
Mugu, Calif,, and involved the small,
bipropellant Guardian engine devel-
oped for the Navy by Reaction Motors

Division of Thiokol Chemical Corp.
The flight vehicle was the Sparrow 111
air-to-air missile.

Saunders-Roe Ltd. is going into pro-
duction with its Mark I1 P. 531 heli-
copter (AW Sept. 8, p. 59). The P.
531, of which there are presently two
prototvpe models, is a five-seater pow-
cred with a 425 hp. Blackburn Turmo
frec turbine cngime. It made its frst
public appearance at the Farnborough
Air Show last vear.

Brstol Aero-Engines, Ltd., and Armn-
strong Siddelev Motors, collaborators in
Bristol-Siddelev  Engines, Ltd., will
merge into a single company,

Fourth production Douglas DC-8§ jet
transport has rolled off Long Beach,
Calif., line to enter flight test programs
with three predecessors. Certification
program will begin this month.

U.S. Army has awarded a 554 million
contract to the Martin Co. for research
and development on Pershing ballistic
missile weapon system at Orlando, Ila.
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Industry May Accept Fourth Crewman

Eastern shutdown ends with assent on third pilot
plus engineer; American settlement seems ‘remote.’

By Glenn Garrison

New York—Industry acceptance of a
fourth crewman as the way out of the
jct cockpit controversy seemed  likely
last week in the wake of Eastern Air
Lines’ agreement to carrv a third pilot-
qualified crewman in addition to a Elght
Lllgll'lLf_l'

lastern’s 38-dav shutdown ended New
Year's night after the carrier signed a
new contract with stniking flight engi-
neers which does not require that they
train as pilots, and also signed a memo-
randum of agreement with Air Line
Pilots Assn. to carrv the third plot.
American  Airlines, still grounded late
last week by a pilot’s strike, has offered
i similar fourth man solution.

American Settlement ‘Remote’

Settlement of the Amencan stnke
“appears remote,” the airline’s president
L R. Smith reported last Wednesday in

i letter to his employes. He said ALPA
ipp;trmth had no intention of accept-
ing anv reasonable terms and refused to
follow the agenda of negotiations. Main

stumbling block reportedly concerned
working time and off-duty tume and al-
lowances.

[light Engincers International Assn.
calls its new contract with Eastern the
second best in the industry from a wage
st mrlgmnt with National Airlines run-
ming hrst. A top seniority Douglas DC-8
engincer on Bastern will get $1,377
monthly and other increased benehts,
an agency shop, dues checkoff and-
relevant to the bitter crew dispute—as-
surance 1n a scope clause that FEILA
senior engineers will be carned on all
aircraft requiring more than two crew-
men and that they will be used as flight
LIlg]]l{.Lf‘:

light Engincers International Assn.
agreement runs until April 1, 1960, as
does the Eastern-ALPA agreement. By
that time Eastern’s DC-8 operations will
have begun, and should the crew issue
aris¢ again, Rallway Labor Act pro-
cedures would undoubtedly assure that
the status quo lasted at least through
1960.

But apparently Eastern, like Ameri-
can, has decided to accept the fourth

Boeing 707 Idled With American Fleet
Idled fleet of strike-bound American Airlines includes Boeing 707-120 seen in background

above. Also shown in new $12 million American hangar at New York International Airport
are $ix of the carrier's Douglas DC-Ts and one DC-6.
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crewman solution at least for the time
being. Once in the cockpit, it seems he
would be difficult to dislodge.

Fastern said that the agreements
were subject to any new fedemal regu-
lations which might be issued in the
meantime, but this i1s at present un-
likely. IYederal Awviation Agency told
Aviarion WEeEk it is satished with pres-
ent safety regulations covering airline
crews. These regulations do ‘ot call
for more than two pilot-trained crew-
men. 1 any carrier feels present rules
are tllrmhumg jict operational safety,
an FAA spokesman said, such camer
must request a review of the regulation
and the ageney will act accordinglv. So
far, no such request has been submitted
bv an airline. FAA said it had no inten-
tion of reviewing a rule to “resolve a
labor dispute.”

Fastern also said that “an entirelv
new concept of crew complement and
quahifications mav well be required”
when actual jet operations by the first
two carriers are appraised. Pan Ameri-
can World Airways has been operating
its Bocing 707-120s since last October,
and American had hoped to begin
707-120 service late this month.

Crew Future Uncertain

Amarican, too—though not officiallv
talking about the fourth crewman pro-
posal—has suggested that operational
cxperience mav change its views on
crew needs. Last Julv, American presi-
dent Smith said “The facts of the situ-
ation arc that there is a need for the
services of a flight engineer, and there
1s no nced for the services of a third
pilot. There are two qualified pilots
on each of the airline planes, and that
number has been found to be sufficient
by the Civil Aeromautics Board.”

Smith noted at the time that requir-
ing flight engineers to be pilots would
decrease job opportunities for non-pilot
engimecrs and increase pilot jobs.

One industry source ufnmtcd that
it would cost a major airline about $2.5
million annually to carrv an additional
pilot. Figure was based on a $5,000
vearly salary plus fringe benefits, assum-
ing four crews per jet aircraft, and a
total of 120 jets in the fleet.

Fastern advised ALPA that the com-
pany would afford the third pilot the
uppurhmlh to train as a fight engi-
neer in order to provide relief for the
engincer in flight. The engineer’s un-
ion, however, could—and undoubtedly
would—refuse to accept such relief.

The ALPA-Eastern agreement pro-
vides for appointment, within 30 davs
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of the signing, of 4 committee to deter-
mme the specific allocation and duties
of the third pilots. The committee will
comprise two Fastern representatives
and two ALPA members.

[t is to complete its assignment not
later than 60 days prior to the intro-
auction of the jets.

Fastern expe Lh_a:l to be back in 100%
operation  todav and to  inaugurn ite
Lockheed Electra service todav. Air-
line was scheduled to have received
12 of the turboprops by the inaugural
date. Original plans called for intro-
duction of Electra service Dee. 1, and
December timetables were set up ac-
cordingly. The timetables had not
been distributed at the time of the
strike, and after service was resumed
Jan. 2, had to be rushed to stations
over the system.

The strike break came suddenly,
with the engineer-Eastern agrecment
finally signed at 11 p.m. New Year's
eve. Reports then went out that
Eastern was fving again, but actually
there was still a mediation session New
Year's dav to be gone through with
the gjlfﬂh This ended about 9 pan.
Jan, 1, and meantime a hold had heen
sent out to reservations personnel until
the agreement was reached. First flights
next morning out of New York ran
practically  emptv  but loads began

butlding up that afternoon. Eastern cs-
timated it lost $28,542.579 in antici-
pated operating revenues during the
strike period Nov., 24-Dec. 30, 'Thas
does not allow for pavments from non-
struck carners under the six-aitline strike
compact (see below).

American puts its strike Jlosses, in
terms of emploves” salanes, at $295,000)
daily for the 15,500 non-striking em-
ploves who had heen hlrlr}ughuj by
last mid-week. Another 1,000 people
were due to be furlonghed over the
weekend, most of whom were retained
to handle vear-end tax accounting, Air-
line retained all its emploves unnl Jan.
4. The strike began Dec. 19,

American has received a second Boe-
mg 707-120, but it, ﬂ:mg with three
new Electras and 195 piston aircraft,
were sitting idle last week dispersed
among 24 L'iﬂl.’_’.‘-; across the country,

Pan Amernican, with actual revenuc
jet operating experience since Oct. 26,
continues to flv its transatlantic runs
with supervisorv pilots pending negoti-
ations with ALPA.

The aithne and the umon expect to
resume mediation sessions shortly after
a holidav break.

PanAm savs that on the basis of its
operation so far it sees no reason to
change its views on what jet crew
complements should be. On the At-

lantic run, the 707-120s5 carry two duty
pilots and a |:n|]ut qualified navigator
m  addition to a moech: ill!fi'tll]lﬁ{.d
flight engineer.

On shorter hauls not requiring «
navigator, PanAm sees two pilots as all
that are necded.

Bitterness between  some  Eastern
pilots and flight engincers led to sev-
eral incidents as the airline resumed
schedules. One captain reportedlv let
his engincer know that he was unwel-
come on i fight and would be per-
mitted few dutiecs, The engineer
walked off the plane until matters were
straightened out.

Some of the bitterness arose from
engineers’  acceptance  of  help  from
teamster boss James Hoffa, who under-
wrote a 5200,000 loan to the engineers
from a Washington bank. Two pav-
ments on this loan had been made by
Last week. _

Unless a break ¢ appears in the Amern-
can strike, |:|F|m to inaugurate jet and
turboprop service this month will be
forestalled. The airline had scheduled
New York-Chicago Flectra service Jan.
23 and New York-Los Angeles 707-120
service two davs later. The shutdown

also plaved havoc with American’s ex-

pansive promotional plans, causing can-
cellation of promotion tours with each
atrcraft during Januarv.

Airline Mutual Aid Proposal Goes to CAB

By Robert H. Cook

Washmgton—Member airhines of the
comtroversial mutual aid pact and op-
posing umions last week hled final briefs
with the Civil Aeronautics Board prior
to oral arguments this week before
the full five-member Board, The Board
15 expected to settle the legalitv of pay-
ments of excess revenues realized by
non-striking airlines to  strikebound
members of the agreement,

Regarded as a showdown between
airline  management  and - organized
labor, the pact was ﬁ:gm_d by American,
Fastern, Capital, Trans World, Pan
American and United Air Lines as a de-
fensive measure against strikes which
have cost four of the six members an
estimated 562 million in lost operating
revenues since October. The agreement
brought immediate repercussions from
the International Assn. of Machinists,
the Air Line Pilots Assn., Flight Eng-
neers  International  Assn.  and  the
Brotherhood of Railwav and Steamship
Clerks.

Union spokesmen view the mutual
aid pact as a strikebreaking weapon and
have threatened industrv-wide strikes
if not disapproved by the CAB (AW
Nov. 10, p. 40).

Indicative of the far-reaching impor-

AVIATION WEEK, January 12, 1959

tance of the issue and CAB's desire
to relieve the current high tension be-
tween the airhines and umons, was the
Board's alacrity in calling for briefs and
an oral 1rcrmmnl' betore 1ts members
as the L\ptil’tﬂ sole basis for a final
CAB decision instead of the usual for-
mal hearing procedures which take

=
several months.,

What Board Must Decide

In arriving at a decision the Board
must make the followng determina-
tions:

e Does the agreement violate anv ap-
plicable provisions of the Railway Labor
Act?

¢ Will the agreement improve or 1m-
pair labor-management relations in the
industry?

e Will the agreement cause a restraint
of trade against non-pact members?

e What effect will the pact have upon
the administration of the mail pav pro-
gram?

¢ What effect will the agreement have
on government participation in labor-
management disputes?

The pact has been in ehtect since
Oct. 20. An estimated 55.5 mulhion
in mutual aid pavments have been made
to strike-bound members, While the
sums exchanged have been negligible

in companson to the lost revenues suf-
fered by the carriers, the pavments have
helped. Capital Airlines, for example,
received SE.HT.‘JTE from other pact
signers.  The carrier had a projected
51.5 million operating proht for Octo-
ber and November, but the Oct. 11-
Nov, 21 strike by the International
Assn. of Machinists resulted in an actual
operating loss of 52 million for the
two-month puic:d Nutual aid dropped
the company’s net loss of $2.6 mllion
te an estimated $398,028, although the
true net loss is nearlv $500,000, reflect-
ing pavments made by Capital to 'T'WA
and Mastern.

In a supplemental fling with the
Board, Capital pointed out that, while
the funds helped alleviate its “crntical”
financial position, the company expects
to suffer substantial long-term losses re-
sulting from permanent trathe diversion
to competing carriers and other costs.

Hard Core of Dispute

Hard core of dispute between pact
members and opposing unions centers
around the proper interpretation of
recommendations made by presidential
emergency fact fiinding boards as a last
measure to avert strikes under the
Railway Labor Act.

Pact members have conditioned en-

L



New Mallory-Sharon 7700° Titanium Alloy

‘With MST 881 )
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Now, after 214 vears of intensive research, Mallory-Sharon
has developed a new titanium alloy with elevated temperature

COMPARISON OF MST 81 WITH CONVENTIONAL . a & = 3 "
properties far surpassing those of any existing titanium alloys.

HIGH TEMPERATURE MATERIALS
- At a temperature of 1000 degrees F., a level of increasing

importance in the aircraft industry, MST 881 has more than
twice the creep strength of any existing commercial titanium
alloy. Even at 1100 degrees F., MST 881 will have only about
0.5% deformation at a stress of 25,000 psi.

Sirpas-Denaity Ratio
For 100 ke Rupiuvre
mt TOCFG"F

What this means in terms of jet engine construction, for
example, is illustrated above. The weight-saving advantages
of titanium can now be obtained in additional stages of hot
Mach 3 engines through use of MST 881.

Write today for technical data sheet on MST 881,

Note high n:ress/dmsity ratio of MST 881 at
1000® F., compared to MST 821 alloy, 304 and
A 286 stainless sieels.

MALLORY @ SHARON

MALLORY-SHARON METALS CORPORATION + NILES, OHIO
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actment of the aid agreement to cases
where union demands mav “exceed or
conflict with presidential emergency
hoard recommendations or where strikes
are in violation of the Railwayv Labor
Act. While the joint bricf filed by the
six arrhines specifically points out that
such recommendations are not com-
pulsory under law, it further obscrves
that !‘Lmlgmm had mtmclul the indings
kO h{_ el I:I'f_"l"ﬁll 5|."=|'||l!'_ measure commea Ilf_i
ing “respect’” in collective bargaining.
Thev also charge that unions have used
cmergency board recommendations as
a “point of departure” for bargaining.

On the other hand, unions remain
adamant in their stand that pact mem-
bers are  attempting to make such
indings compulsory and binding on all
cmploves and sav that the agreement,
bv the nature of its wording, is predi-
cated on the .J‘-.'_-.Iltl]ptmll that Tlabor
demands will be “extreme and unreason-
able.”

Attorneys for the International Assn.
of "'-.Llchiuii-.ta charge that anv such
reasoning is a “fallacv” in light of labor-
management disputes with the six pact
arrhnes between 1946 and 1957 when
union members accepted prr::;i['im'lti;al
emergency board recommendations in
|5 instances as against 32 arbitrabion
decisions.

I‘ormation of the pact plan, the
{.".]I'I'if,'I'S ﬁi'l}’T Wis HL‘I:‘LHHJI"I. to correct
the “imbalance™ of power at the bar-
saining table since unions have become
so powerful and unified in their de-
mandgs that individually airhimes have
heen losing the economic capacity to
deal with labor on anv terms approach-
ing equality,

Airline attorneys called attention to
the varietyv of mutual assistance arrange-
ments between unions an the airline
industry in answer to labor attempts to
brand the six member pact as illegal.
Listing 52 instances of such inter- and
mtra-union aid, includimg the recent
offer of a 5200,000 loan from the
International Brotherhood of Teamsters
to the Ihght Enginecrs International
Assn. during the Eastern strike, thev
also pomted to the ability of airline
unions to exert powerful economic
pressure through the merged AFL-CIO
which covers the majonty of airling
workers.

Pact signers are firm in the belief
that their agreement  will deter the
possibility of strikes instead of foment-
g industry-wide disputes as suggested
h} ﬁ]]Pi_]‘ﬂllg 'I,Il'llfll'l':

The carriers also cited an IAM publi-
cation in its answer to a reader who
feared that the union’s 52 million strke
defense fund might mean more strikes.

Ouating from *The Machinist,” the
joint airline brnef said the magazine
reported: “On the contrarv, the execu-
tive counsel believes that the defense
fund will mean fewer strikes because
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Aeroflot Starts Helicopter Service

Aeroflot, Soviet statc-owned airline, has mauguthd its first r[:guI.n intercity passenger
helicopter service between Simferopol and Yalta in the Crimea, using Mil Mi-4P aircraft.
Helicopter is 10-place, single rotor craft and can make the run in 25 min,

management knows now that [AM
proposals at the bargaining table are
backed by 52 million. Convincing
management that we are able to finance
a strike will result in management tak-
Ing our proposals more ~.Lr1m14-.h

Since the pact plan deals only with
the two points of either “excess” de-
mands bevond emergency board Aindings
or unlawful strkes, airline .‘tﬂﬂrllt}h
contend that it 15 not in violation, bat
rather supports, the purpose of the
Railwav Labor Act. IAM had objected
that the agreement did constitute a
violation since American, Pan American
and United were not mnvolved in labor
disputes with the union at the time the
carriers joined the pact.

On the question of possible further
government participation in labor-man-
agement disputes if the CAB approves
the agreement, the unmons emphasized
the |:m~.n1h-1]|lh of industrv-wide strikes
which they sav might result in govern-
ment scizire of airline npf:mtmns as it
has with railroads in the past.

CAB, however, has often voiced its
intention to adhere to a “hands off”
policy 1 anv matter 1t considers a
hlmrtnun]guuunt dispute, and airline
attornevs contend that while the agree-
ment would give the intended effect of
government participation in such  dis-
putes by inducing greater respect to
emergeney board  recommendations,
both the administration of the pact and
the conditions of pavments would in-
volve only the carriers themselves. They
also said thev regarded union .1rguln{_nt'~‘u
of industrv-wide strikes as a “threat”
and a “flagrant effort™ to coerce a gov-
crnment agency.

Union arguments that the agreement
is a restraint of trade against non-pact
members were discounted by the airhine
filing which pointed ont that the carriers

were free to join or not. “If they re-
main outside the agreement, they do so
solelv by their own act and decision
on the basis of a calculation that they
will make more _money by not joining
than by joining,” the brief said.

Hughes-TWA Pact
Approved by CAB

Washington—Civil Aeronautics Board
last week modifed its order restraining
business transactions between Hughes
Tool Co. and Trans World Airlines to
permit a four-part lease and sales trans-
action for aircraft and spare parts be-
tween the two compames.

Modihcation of CAB's original order
issued in 1944 will permit TWA to
sublease five Lockheed L-1049H Con-
stellations from Hughes and later sell
to Hughes four L-1049Hs which the
aithne has contracted to purchase from
Lockheed.

In addition, the airline will bhe al-
lowed to purchase at cost 51,155,143
worth of spare parts for L-1649A air-

craft from Hughes, with Hughes also

guaranteeing an undisclosed TWA ob-
ligation under a bank loan and condi-
tional sales contracts.

TAWA told the Board that, while 1t
believed Hughes actions as a guarantor
were not restricted by the 1944 order,
the carmier wanted CAB to clarify the
order.

TWA told the Board that terms
covering the sale and lease of aircraft
and spare parts involve onlv the pay-
ment of rent to Huoghes on  leased
planes and reimbursement to cover the
actual cost of sparc parts. Guarantecs
to be supplied by Hughes will not -
volve anv cost on the part of TWA,
the carner sad.
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Preserver of Peace. s s

Air Force
““Sunday
Punc

Boosted into space by the fiery thrust of three

huge rocket engines, the seven-story Atlas inter-

continental ballistic missile roars upward from
its Cape Canaveral launching pad. Quickly it
sheds the frost encrusting the liquid oxygen
tank and races to its predetermined destination
irr the far reaches of the globe. In its size and
range and ecapability, the Air Force Atlas is a

Tmk(s) @

commentary, for all the world to heed, of the ne-
cessity to maintain the peace. RCA’s Missile and
Surface Radar Department has been privileged
to design and develop ground check-out, launch
control and eabling equipment as a major sub-
contractor to Convair (Astronauties) Division
of General Dynamics Corporation, the Atlas
prime weapons systems contractor.

RADIO CORPORATION of AMERICA

DEFENSE ELECTRONIC PRODUCTS
CAMDEN, N. .

Cuban Service Restored After Revolution

By L. L. Doty

Washington—Airhne service to Ha-
vana, brought to a virtual standstill by
the collapse of the Batista regime, was
restored last week with the end of 2
strike  that paralyzed Cuban industn
and communications for hve davs.

Only Cubana Airlines t‘rpLTlTL‘t’! flights
to and from Havana's mtumnmm] AlT-
port over the hve-dav penod dunng
which followers of rebel leader ILLlLI
Castro  moved cross-country  from
easternmost Oriente Province to occupy
the Cuban capital. All other carners
serving Havana on a scheduled basis
promptly suspended operations on Jan.
| following the abdication of President
Fulgencio Batista and his supporters.

[irst attempts by Pan  Amencan
World Airwavs to resume service Maon-
dav, following authorization by the
provisional Urrutia government to star
Aights, were Ahmpth frustrated by 2
Lhmng of the airport due to “technical
dificultics.” First flights were com-
pleted without incident, but the carrier
cancelled the balance of its trips pend-
ing clarthcation of the situation.

No explanation as to the source of
the “technical difhiculties” was given
the carrier by the new airport manage-
ment, However, by Tuesdav, National
Airlines, Delta Air Lines and PanAm
had restored scheduled operations.

Cubana Airlines cancelled all ats
scheduled service during the revolt but
conducted daily charter service between
the U.S. and Cuba with a Lockheed
Constellation 1049C. The camer's
flect consists of three 1049Gs, one
Lockheed L-049, two Viscounts and
on¢ new Bristol Bntanma,

The first fight was operated from
Havana to Idlewild on Jan. 1 after the
11'[:11_' "'I.IEIETIH_I Rual Cabeza, was report-
=Lf1h forced into the cockpit at gun-
point by two civilians. ‘\I’rhmlgh he
had nrwl:m]h decided against running
the risk of a takcoff fr:ml the be-
leaguered .1|rpﬂrt Cabeza completed
the flight with 92 passengers aboard.

The carrier operated one flight a
dav for the next four days under char-
ter to exiled Castro supporters in New
York, Through arrangement with the
American Embassy n ‘Havana, the car-
riecr flew U.S. evacuees from Havana
to New York on the deadhead return
flights. Most U.S. atizens seeking
cvacuation were '[r.'ll'h]‘Jt'lTl'L(I by steam-
ship to Miami or Key West.

E‘uhum also flew Castro supporters
from Mexico City to Cuba on one
flight with its new Bristol Britanma
’rnrh{:pr::l]] transport. One of the car-
rier’s Vickers Viscounts was held in
readiness to pick up Fidel Castro at
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his temporary headquarters in Santiago.

Castro, however, clected to dme
across the island at a slow pace, making
speeches and mopping-up diehard re-
sistance groups en route so that the Vis-
counts were not put into service,

Delta Air Lines suspended Havana
operations Dec. 31 and resumed nor-
mal schedules on Jan. 6. However,
Delta maintamed 1its Canbbean sched-
ules without interruption by bypassing
the Havana stop on all its fhights.

A Delta ofheal told AviaTion WEEK
that it is being required to train an
entirely new crew of cargo and baggage
handlers at its Havana station because
the original crew, all Batista supporters,
were forced to evacuate Havana., The
company is now hiring Castro men to
handle ground operations.

Delta, National, Bramff and Pan
American reported no damage to prop-
erty cither at the airport or in the
downtown sales offices. The airport
itself was reported to be undamaged.

However, downtown ticket offices of
[bena Air Lines of Spain, KLM, Linea
Aeropostal Venezolana and Aerolineas
Argentinas were reported to have been
sacked by street mobs dunng the early
stages of the rebellion. Windows were
broken, tickets burned, papers de-
stroved and office furmiture and equip-
ment were left in shambles,

Iberia cancelled all its flights in and
ont of Havana and had not restored
service by late last week. Normally, the
carrier experiences an approximate 50%
load factor on its service bebween
Madrid and the Caribbean arca, How-
ever, the gradual buildup of revolu-
tionarv activities in Cuba has seriously
undermined its volume on the route.

Branifft Airwavs resumed its  twice
weckly DC-6B service to [avana Wed-
nesday  on  its  Dallas-IHouston-South

I-. l. E ¥ -I i

Amernican route. The airhine’s Miami
service to Bogota, Rio de Janeiro and
Buenos Aires operates nonstop to Pan-
ama Citv en route to South America.
Clouded in mystery is the fate of
the Cuban airline, Aerovias “0,”" which
operates DC-4s and C-46s from Havana
to Kev West, Palm Beach, and Gerona
and Verucruz, Mexico. The company’s
president and general manager, Manuel
Quevado, 15 reported to be a staunch
Batista supporter and probably  was
forced to flee the country with others
loval to the ex-president. Observers
close to the aviation imdustry m Cuba
feel the airline’s equipment will be con-
iiscated by the Urrntia government.
Loss of revenues to the scheduled
atrlines operating into Havana has been
substantial. However, most U.S. car-
riecrs are conbhdent that tourist trafhe
will rebuild quickly once the political
situation has become fully stabihized.
In some instances, traffic throughout
the entire Canbbean arca was affected
by the Cuban revolt, In addition to
the marked dip in Ibéna’s trafhce, Delta
reports an estimated 50% dechne
the number of passengers it normally
carrics on its route to Caracas. Load
factors are at an estimated low of 45%
Tourism is ranked second to sugar
s Cuba's largest industry. Recently,
I[’ was reported that an estimated $100
million would be mvested in Cuban
hotels by Amencan businessmen  dur-
ing the next fve vears.
Most camners report that trafhic was
“fairly’” good until the New Year's Day
rf.hd]um Thev admit, however, that
a large part of this trafic consisted of
business and government travel and
that the threat of an open revolt had
forced a majority of potential Amencan
tourists “to shy away from Havana and
to seek recreation elsewhere.”

Second Convair 880 Starts Static Tests

Second Convair 880 jet transport has been equipped with tension pads for start of nine-
month structural test program at San Diego, Calif. Aircraft also is fitted with metal fuselage
straps: simulated flight loads will be applied by attaching whiffletrees to pads and straps to
flex wings and fuselage. Seven more 880s now are in major assembly.
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MORE POWER

»

G RENDA

CHINOOK

Canada's first gas turbine

engine was initially run on

March 17, 1948 at 2600 Ibs. thrust.
Thrust-weight ralio

developed to 2:1.

ORENDA

First run on February 10, 1949. _
Mare than one million hours of operational
service to date in CF-100"s and Sabres

of the RCAF, West German, Belgian,
South African, and Colombian air forces.
Thrust-weight ratio, 3:1.

-

g Orenda Engines Limited
- salutes the 50th Anniversary
. of powered flight in Canada

UEEHI_.'IA_ ENGINES LIMITED, MALTON, CANADA = MEMBER: A. V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP
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Probe of International Operations Planned

By Katherine Johnsen

Washington—The House Commerce
Commuttee plans a comprehensive -
vestigation of mmternational airling
transportation during the new session
of Congress which opened last week.

A report by the commttee’s Legisla-
tive Oversight Subcommuittee specihed
these aspects for studv:  intermational
rates and routes, including route nego-
tiations; comparative safety of U, S, and
forcign air carriers; the keeping of
statistics by international organzations
and their adequacy for ratemaking,
safety and other regulatory  purposes;
reasons for the declining percentage of
l'J;I:THL‘iE}iI!inll ]J} L. 8. carners in inter-
mational air trafhe.

The subcommittee headed by Rep.
Oren Hamms (D.-Ark.). who 15 also
chairman of the full Commerce Com-
mittee, also proposed:
¢ That the President be banned by law
from selecting the carnier to operate
an international route. The President
could, within 90 davs, veto a decision
bv the Civil Aeronautics Board onlv
for “overriding reasons of foreign
policy or national secunity,” The Board
would then reopen the proceeding.
('The White House threatened to veto
similar legislation passed by the Senate
several vears ago.)
® That CAB have the same authonty to
regulate  property and passengers
foreign transportation that it has m the
domestic held.

e That CAB use its present authonty
to audit the records and use its sub-
pocna  powers, if NCCCssAaIy, to obtain
“all information possible” on the man-
agement and operations of U. 8. mterna-
tional airlines.

e That, so far as possible, details on
mternational negotiations  be nuicle
public. “"Requests by foreign countries
for limitations on the frequency of our
forcign  thghts and other cfforts to
restrict operations of our air carners
are matters that the public should know
about.” the subcommittee declared.

Recommended Legislation

Legislation recommended by the
subcommittee to ehmmale “mHucnce
peddling” and promote tair and efhcient
administration by CAB—and all othes
regulatory agencies—would include these
ProvISIONS: :
e Prohibit “ex parte” or “extra record
presentations to CAB members Or per-
sonnel aimed at influencing a decision,
with civil and criminal penaltics for
participants in violations, including any
person who might “aid or abet” the
unauthorized presentation.
® Make public any presentation by a
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member of Congress or the executive
branch on a CAB proceeding. If the
presentation is by telephone or in con-
versation, 4 memorandum sumimanizing
the content would be made part of the
public record.

¢ Make public any communications be-
tween CAB members and  personnel
concerning a case which is being de-
cided upon the record established dur-
ing open hearings.

e Any communication between CAB
members or employes on anv matter
pending before the Board would be
made part of the Board's permanent
othcial fhle.

e Provide civil and criminal penalties
for an unauthorized “leak”™ of anv CAB
action.

® Require the Board to grant or demy
any motion n a proceeding within 60
davs after its conclusion, Harris com-
mented that current delavs i decision-
making invite parties to use pressure and
mfuence tactics.

BEA {}I'[]_EFE Rotodynes

London—=British Luropean  Asrways
plans to place an initial order tor six
improved versions of the Fairey Roto-
dyne VTOL arliner with Fairey Awvia-
tion Co. Firm contract 15 subject to
government financial approval, and to
development of the Rotodyne to meet
BEA operational requirements,

In making the announcement, BEA
chairman Lord Douglas of Kirk Ide did
not detail the requirements. He specified
only two of the “many technical prob-
lems still to be solved”—silencing the
sircraft suffciently to fly into city cen-
ters and an adequate background of fly-
ing experience to ensure its reliability
for city center operations.

BEA would require a larger aircraft
than the present 48-passenger Rotodyne |
prototype—probably on  the order of
about 60 passengers. That wonld mean
more powerful engines than the present
Napier Eland turboprops. Fairey s
known to be considering substitution of
the Rolls-Royee Tyne.

Lord Douglas said BIEA foresaw an
eventual requirement of up to 20 Roto-
dynes for shorter cross-channel and do-

mestic routes.
| The BEA move is expected to
strengthen Fairey’s hands in its sales
efforts abroad. So far only one airline—
Okanagan Helicopters of Canada—has
plaiced a firm order, and that for just
one aircraft, Kaman Aircraft Corp.,
Bloomfield, Conn., is the U. 5. licensee.
The BEA order may also speed deci-
sion on extent of future government aid
to Rotodyne development.

® Provide for election of the CAB
chairman by Board members—rather
than by appomtment by the President
—for a maximum period of three vears.
® Permit the President to remove a
Board member only for “neglect of
duty” or “malfeasance in ofhce.” At
present, the President also may remaove
a member for “inctheiency™.

e Require that each decision or opmion
be prepared bv a Board member or

under his personal direction. “Care
should be taken . . . to rotate this re-
sponsibility . . . so that every member 1s

designated to prepare opinions in all
types of cases and to avoid specializa-
tion by individual members,” the sub-
committee said.

Administrative and envil sanctions, as
well as criminal penalties, should be
provided for violations of the recom-
mended laws, as well as other Board
rules and regulations, the subcommittee
said, commenting: “Violators presently
know that thev can keep the frmits of
their violations and go scot free because
the drastic nature of existing sanctions
prevents their effective application or
because the cumbersome procedure for
enforcing existing penalties makes them
of no practical effect.”

Congressional Inquiry

In addition to the international air-
line investigation, the Commerce sub-
committee also marked down these
aspects of CAB operations for congres-
stonal Imguiry:

e Whether investigations have been
sufficiently  thorough or whether the
Board has relied too heavily upon in-
tormation from apphcants and compet-
ing interests.

¢ Whether there are variations in the
application of standards or cnteria
licensing, certificating, adjudicatory and
1m]i{-mgﬂ functions, or whether there 1s
discriminatory enforcement of statutes
or regulations.

e Whether further measures are neces-
sary to strengthen the independence of
CAR. its chairman and members.

e Whether CAB budget requests and
legislative requests should be exempted
from review by the Budget Bureau.

e Whether steps are needed to improve
the quality of examiners, their opinions
and recommended decisions and  the
quality of Board decisions and opinions.
e Whether excessive paperwork, ex-
pense and delay in proceedings can be
climinated.

e Whether reprisals are ever taken
against persons or companies who chal-
]L:Hij_t;‘ CAB actions,

e Whether examiner assignments arc
made “with view to ensuring a prede-
termined result™.
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Talk about a packaging job!

Rohr takes a bare engine and adds up to five thousand Rohr-
built parts to provide complete power units for most of
America’s leading airliners (such as the beautiful Convair 880 jetliner shown above.)

These complex jet pods represent but one of the many kinds of aircraft parts designed

and built by Rohr for such famous airplane builders as Boeing, Convair, Douglas,
Lockheed, McDonnell, and North American.

WORLD'S LARGEST PRODUCER OF COMPONENTS FOR FLIGHT

AIRCRAFT CORPORATION

AN PLANT AMND HEADOUARTERS: CHMLULA VISTL, CALIFOSEIA
FLANT: RIVERSIDE, CALIF. / ASSEMBLY PLANTS: WINDES, QA AUSURN, WASH.
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TIMETABLE for FAA's research and development program is shown at left, with funding and procurement status at right.

FAA lIssues Report
On AMB Projects

Washington—Progress report on the
306 projects and tasks established by
Airwavs Modernization Board durimg its
'4 months of existence and prior to
Nov. | when AMB was designated to
become the Rescarch and Development
Burcau of the new l'ederal Aviation
Agency, has been issued by I'AA.

The report discloses that more than
100 projects and tasks are already under
way with private industrv and govemn-
ment agencies under contracts totaling
more than S21 million. Sixteen of the
projects have been completed. The Re-
scarch and Development Burcan plans
te obligate another 521 million dunng
the current fiscal vear,

As of Oct. 31, AMB had a total of
361 civilian and military personnel, 175
of them located at the National Avia-
tion Facilitics Experimental  Center
(NAFEC) in Atlantic City, N. J. Ap-
proximately half of the staft has scien-
tific or engincering background, the
other 505 had air trafhic control opcra-
tional experience, the report savs.

Projects and tasks the Rescarch &

Development Bureau plans to launch in
the near future include:
¢ Ground-based takeoff monitor to de-
termine whether takeoff will be suc-
cessful and provide a warning it an
abort is necessary will be mvestigated
as well as airborne type monitors which
can be carried bv individual aircraft
(AW June 23, p. 65; July 28, p. 77).
e Ground-based direction finder that
will permit almost instantancous de-
termination of airplane azimuth (bear-
ing) and possibly altitude from pilot
volce transmissions will be procured
during the current fiscal vear with de-
liverv planned for June, 19640,
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STATUS report on all Federal Aviation Agency research and development projects is sum-
marized above, while status by individual project category is shown below,
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Tom operates a precision jig borer in
this picture, but he is an expert at
every machine in the plant. Earlier in
his career with us, he won the Minn-
esota Employer’s Association award as
the state’s Outstanding Apprentice of
the Year. He is active in community
affairs, participates in many company
activities, Tom Nelson—another of the
many good reasons our customers say,
“At General Mills, we get results.™
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In Precision Machining—meet a man who gels results

Picking up a spare or machining a part...
accuracy typifies this General Mills craftsman

Meet Tom Nelson, bowling enthusiast and General Mills' machinist with 12
years experience. At the bowling alley or at the plant, Tom’s physical and mental
capabilities make him an outstanding performer.

Like our other precision cmftsmtn, Tom works to extremely close tolerances.
We've equipped him with the tools—lathes, mills, drills, grinders and many
special purpose machines built to our specifications—to make close tolerance
manulfacturing a routine procedure. And we back his output with strict queality
control to make doubly sure only perfect parts go into assembly.

Complementing our precision manufacturing facility are well staffed research
and engineering laboratories. Together, Research, Engineering and Manufactur-
ing work as a team to provide complete military systems and subsystems services.

WORTH SENDING FOR—new fact-packed booklet tells about the many ways we
serve Industry and the military, Send for your copy today, Address Dept. AF-12.

General

MECHANICAL DIVISION M'lls

1620 Central Avenue, Minneapolis 13, Minnesota

To wider worlds — through intensive research » creative engineering « precision manufacturing

SHORTLINES

» Amsterdam’s Schiphol Airport 15 ac-
celerating construction of its 11,000 ft.
runway to meet a completion date of
carly 1960 when KLM Roval Dutch
Airlines will receive its first Douglas
DC-5 jet transports. The new runway
will be 150 ft. wide with an additional
50 ft. surfaced shoulder on either side
of the runwav. Schiphol’s parking apron
also 15 being enlarged and strengthened
to accommodate the heavier jet aircraft,
with the present 150,000 sq. ft. area
capable nfpuccmmlmd;lting 24 aircraft
being enlarged to accommodate 32 air-
craft, including six jet airliners.

» Australian government is expected to
formulate a new aviation pohicy for the
territory of New Guinea. Main feature
expected 1s a permit for Ansett-ANA to
compete with Qantas and provide serv-
ice from :"uu::.tr;lliﬂ to Port Moresby and
Lae on New Guinea. The government
also has been asked to atun:]x the ques-
tion of subsidies for some of the New
Guinea service.

» British Overseas Airways Corp. hopes
to be first with round-the-world ’mrhﬂ
jet and turboprop service. BOAC
hopes to initiate new schedules in the
spring, subject to approval from various
sovernments. Proposals include twice-
weekly westward Bristol Britanmia serv-
ice from London to Tokvo and Hong
Kong, via New York, San Francisco,
Honolulu and Wake Island, and de
Havilland Comet 4 service on a five
fights per week basis castbound from
London to Hong Kong and Tokvo.
During the summer, BOAC hopes to
add two Aights by Comet 4s to Bahrein,
Bombay, Colombo, Singapore, Hong
Kong and Tokvo, making dailv service.
Towards the end of 1959, Comet 4s
will take over London-Sydney and Lon-
don-Johannesburg routes.

» Icelandic Airlines reports a 28.2%
increase in 1958 for passengers carried
over 1957. The transatlantic carrier
says it had a 92.8% Iwul-.mg on all 1ts
flights in December, a 15.5% rise over
the same month in 1957. The company
reported 69,314,000 passenger  miles
flown during 1958.

» Southeast Airlines, of Kingsport,
Tenn., has purchased two Convair 240
aircraft from Frederick B. Aver & Asso-
ciates, Inc., of New York., Southeast
paid some $500,000 for the two cratt
and took an option to purchase two
mor¢ at the same price. Southeast oper-
ates on an intra-Tennessee route, flving
six 2l-passenger Douglas DC-3s, It
plans to sell two DC-3s, replacing them
with the Convairs.
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> Air traffic tieups over the holidav period were held to a minimum.  Air
Transport Assn. this vear received no complaints from member airlines—
a marked contrast to previous vears when a large volume of protests against
the air traffic control system flooded the ATA. Reduced traffic as a result

of Eastern and American strikes cased the situation, but most airline officials
concede the over-all air trafhic control system is operating more efficiently
than ever before, Longrange radar has increased svstem capacity and air
traffic controller 'mnp]uufnn are up to full strength although the experience
level still hovers in the 40% area.

» Watch for legal interpretation within 30 days by the Civil Aeronautics
Board’s general counsel on Qantas Empire Airways’ bid to carry local inter-
national traffic between San Francisco and New York. Decision as to
whether the Qantas petition constitutes cabotage or Fifth Freedom traffic

(AW Oect. 20, p. 46) has been dclayed as result of the heavy workload in
the general counsel’s office.

> Civil Acronautics Board has adopted a regulation requiring an electro-
cardiographic examination of the heart for first-class medical certificates for
pilots over 35 vears of age. Pilots over 40 will be required to take the exam-
mation annually.  In adopting the rule, which will become eftective July 1,
the Board anticipated an increase in the number of deaths in the Eﬂ{]-.p'l'l'
duc to heart attacks as the “mean age of the pilot population increases.

» First flight of the Vickers V anguard, scheduled a few days before Christ-
mas, was postponed when one of its four Rolls-Royvee Tyne engines began
running rough. All four engines were removed and torm down at the factory
where the trouble was found to be only a small piece of brazing metal in the
oil system of the rough running engine. No modifications are necessary but
engines will need at least a week for reassembly to bring the airplane back to
preflight status.

P CSA, Czechoslovakian airlines, reports it transported 1,500 passengers daily
on its domestic routes during 1958, The Czech carner also savs 1t will intro-
duce the Russian-buwilt 11-18 is on its routes during 1959.  Airport improve-
ments planned for this vear include a new airport at Ostrava and a two and
one-half mile runway at the airport in Brno. Praguc’s airport which now
has a one and one-half mile strip will have a second runway two miles long
before the end of the year.

» Authorization for local service and Hawaiian territorial carriers to exchange
advertising for air transportation has been extended to Jan. 1, 1960, by the
Civil Acronauntics Board. During 1958, carriers signed 1,200 adverhising-
exchange agreements with a value in excess of 51 million.

> Air Transport Command reunion is scheduled for March 6 at the W aldorf-
Astoria Hotel in New York, Reunion committee consists of American Air-
lines president C. R. Smith, Northeast Airlines president James Austin and
General Dyvnamics executive vice president Farl Johnson.  Arrangements
are being handled by R. Caverly who can be contacted at the Waldort-

Astoria.

» Weather division has been created by the Federal Aviation Agency in a
move to modernize the national aviation weather system. The new division,
to be a part of the Rescarch and Development Bureau of the FAA, will be
headed by Newton A. Licurance, former director of the Weather Burcau’s
Aviation Weather Services.

» International Air Transport Assn. Trafiic Conference in Paris has been
postponed from Jan. 20 to Feb. 16. Reason for the postponement is the
desire of some carriers for more time to prepare matenal for the meeting
which now represents a last ditch attempt to resolve the jet surcharge issue
and prevent an open rate situation on the North Atlantic routes,
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- @ 9% Nickel Alloy Steel

for the world's coldest applications

down to -320°F

Nﬂthing gets much eolder than liquid nitrogen, which
exists at temperatures of minus 320° F and below. At
such temperatures, most container materials get brittle
—lose their toughness.

To meet the need for an economical material that can
be used for low-temperature pressure vessels, U. S. Steel
is making an alloy steel containing 9% nickel. This steel
is stronger, tougher and less expensive than other metals
used for handling liquefied gases such as methane, oxy-
gen, and nitrogen. For test purposes, plates in thicknesses
of 4 and Y4 inch are ready for immediate delivery.
Sheet sizes and heavier plates, as well as structural
shapes, bars, and semi-finished products, are also avail-
able upon inquiry.

Higher Strength. USS 9% Nickel Steel can be fur-
nished to meet all requirements of ASTM Specification
A-353, Grades A or B. The ASME Boiler and Pressure
Vessel Code allows a maximum working stress of 22,500
psi for 9% Nickel Steel. This is about 17% higher than
allowed for other metals used for this purpose.

United States Steel Corporation — Pittsburgh
Columbia-Geneva Steal — San Franclsco

Tennessea Goal & lron — Fairfiald, Alabama

United States Steal Supply — Steal Servica Canters
Unitad States Steel Export Company

Greater Toughness. The toughness of 9% Nickel Steel
has been well established in drop tests of actual vessels
containing liquid nitrogen at minus 320° F. Charpy
kevhole-notch impact values have been observed to be
as high as from 31 to 38 ft.-lbs. at minus 320° F, from
73 to 84 ft.-lbs. at room temperature.

Weldability. Joints of 1009 efliciency are possible
with either manual or automatic welding in the inert gas
metal-are process. Suitable welding rods are available.

Weight Reduction. Greater strength permits USS 9%
Nickel Steel to be used in thinner sections with substan-
tial weight reduction This is important for stationary
storage and shipboard storage tanks for methane—and
for other severe low-temperature storage applications.

Lower Costs. The steel itself costs less than competing
materials by about 409 —and products such as tanks
and heads can be made stronger with less material.

We urge yvou to consider USS 9% Nickel Steel for
better, less expensive low-temperature vessels.

LISS is a registered trademark

@ United States Steel
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NON-DESTRUCTIVE "
INSPECTION
BY X-RAY

X-RAY
ANALYSIS

...reporting for aircraft duty

MAINTENAMNMCE RADIOGRAPHY —
This OX-175 cut cost of inspecting oil
cooler radiater from 540,00 1o $5.00,
eliminoted need far disassembly.

NORTHPVEET oj .

EREASES 2 * i

PRODUCTION RADIOGRAPHY —
OX-250, in semi-automatic housing,
checks turbojet compenents to ossure
defect-free welds.

DIRECT VIEWING — G.E. offers TVX
image intensifying system (shown)

plus conventional fluorescopic wunits
for produclion-line inspection,

XERORADIOGRAPHY uses erasable
metal plotes, cuts exposure-to-viewing
time to less than o minute. Mo dark-
room or x-ray films are needed,

A

SPECTROMETRY — For direct meas-
urement of x-roy emission spectro.
Speeds quantitative analysis fer
chemical elements,

and quantitative analysis of crystal.
line material for substances or com-
pounds, Records on film or chart.

CAMERAS AND
ELECTROMECHANICAL

'\\EQUIPMENT

k

PRECISION CAMERAS — Aerial
cameras, radar recorders and other
electromechanical devices for aircraft
and missiles,

For fuller information or well-grounded advice on

specific applications, get in touch with your General
Electric x-ray representative, Catalogs and other data
on any of these products are available by writing us
directly, X-Ray Department, General Electric Com-

pany, Milwaukee 1, Wis.,, Rm. WA-14,
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Frogress [s Our Most Important Prodvet

GENERAL &3 ELECTRIC

HEART of the X-15 inertial flight data/instrument system is a four-gimbal gyro stabilized platform made by Sperry Gyroscope (left).
Cockpit instruments for the X-15 (right) show, left to right, veloeity, rate of climb, and altitude—all obtained from inertial data.

X-15 Flight System Shows All Attitudes

By Philip ]J. Klass

Great Neck, N. Y.—I"irst all-attitude
mertial fight data instroment  svstem,
which will guide the North Amencan
X-15 pilot during his frnge-of-space
probes, has been dehvered by Sperry
Grroscope Co.

The X-15 svstem is a forerunner of
the inertial tvpe instrumentation that
will be required for space probes at alt-
tudes where pressurc-bvpe  mstruments
cannot be used to indicate vehicle alti-
tude and speed. and where high-G
maneuvers make comventional  gvro-
scopic attitude indicators inadequate.

Heart of the new X-15 svstem is what
amounts to an inertial guidance svs-
tem, although present plans do not call
for its use to indicate the X-15's posi-
tion to the pilot. This will be done by
means of ground-based tracking radars.
The Sperry svstem will measure aceeler-
tions of the X-15 about three ortho-
gonal axes. compute and convert these
into airpline albitude, velocity and rate-
of-climb.

Gyro-stabilized platform upon which
the three accelerometers are mounted
also serves to provide pilot wath head-
ing, pitch and roll attitude information.
Latter 1s displayed on an integrated all-

attitude indicator being developed by
Lear, Inc.

Sperry X-15 svstem weighs approxi-
mately 150 1h,, meluding gyvro-stabilized
platform, associated computers, ampli-
ficrs, and three cockpit indicators, ac-
cording to Robert Garbanm, engineer-
g manager at Spern’s nearby Carle
Place (N, Y.} faalitv. The hgure does
not inchude weight of the control pancl
carricd in the Boeing B-32 from which
the X-15 will be launched. A control
manel 15 used to calibrate X-15 instro-
mentation and monitor its performance
prior to release.

The three accelerometers each meas-
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FUH';:TEDHAL schematic llrin:ugrum of the X-15 inertial flight data/instrument system is at left, The block diagram at right shows the

mertial operating principles of the X-15
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system. The Sperry system will measure accelerations of the X-15 about three orthogonal axes.
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high reliability . . . extreme compactness. . .

IN THE

NEW SANBORN

850

& 8-CHANNEL DIRECT WRITING SYSTEM

IN RELIABILITY, 850" features include fully transistor-
ized power amplifiers and power supply...rugged gal-
vanometers with low impedance, high current, enclosed coil
assemblies and wvelocity feedback damping ... JAN com-
ponents wherever practical, such as MIL-T-27 hermetically

If you want a practical direct writing system for straight-
forward recording in the range from DC to 100 cps — such as
computer readout, telemetry recording — look what the new
Ranborn “850" offers in compactness, relinbility and operating
conveniance. A complete S-preamplifier module with power
supply, plus an S-channel flush-front recorder package con- sealed power transformers, MIL-approved electrolytics in
taining power amplifiers and power supply at rear, occupy power supplies, ete. . . . forced fltered air cooling for stable
only 241" of “850" panel space, operation.

PERFORMANCE characteristics of an “850" include flat
frequency response 0-70 cps, down 3 db at 100 eps (10 div.
peak-to-peak amplitude) . . . thermal drift eliminated by
current feedback power amplifiers . .. limiting at input to
prevent amplifier saturation or cut off, so that damping is
never lost . . . drift less than 0.2 div. for 20° to 40° C. changes,
line voltage changes from 103 to 127 volts . . . gain stability
better than 19, with 20° C. and 20 volt changes . . . linearity
0.2 div. over 50 divisions . . . clear, permanent, inkless record-
ings in true rectangular coordinates.

And in operating CONVENIENCE, an “B50" system pro-
vides such advantages as nine electrically controlled chart
speeds, selected by pushbuttons . . . a choice of interchange-
able Preamplifiers (DC Coupling and Phase Sensitive De-
modulator presently available, with others in development)

. remote control of chart drive, speeds, timer and marker
. . » monitoring connection points ., . a Recorder that loads
from front and has built-in paper take-up and paper footage
indieator,

SANBORN COMPANY

175 Wyman Street, Waltham 54, Mass.

Ask your local Sanborn Indusirial
Sales-Engineering  Representalive
Jor complete facls — or wrile the
Industrial Division tn Waltham,

(All dota subject to chonge without nofice)
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ALL-ATTITUDE stabilizer for the X-15 inertial system is fully assembled in its 12 x 15 in.
case. Unit weighs 55 lb., contains its own amplifiers, power supplies and heat exchanger.

ure acceleration of the X-15 in one of
three directions, 1.¢. north-south, ecast-
west and up-down. Accelerometer sig-
nals are integrated once to give corre-
sponding X-15 velocity "rl["'E]!]."- These
are then combined '.rHL]IHFL root of the
sum of the squares) to give total vehicle
velocity along its ﬂig]ll path which is
shown on pilot’s cockpit instrument.

Rate-of-climb signal for cockpit indi-
cator comes directlv from integrator for
the up-down axis accelerometer, whose
output is proportional to vehicle vertical
'-.L]HLI[‘.

Altitude is obtained bv a double nte-
eration of up-down axis accelerometer
signal which gives total veluele displace-
ment in an up-down direchon. “Tlus 15
measured from the instant of launch,
then automatically and  continuously
added to altitude of X-15 at mstant of
launch from the B-52. The latter 15 ac-
curately determined by means of
ground-based radar and airborne baro-
metric sensors in the B-32 and presct
into  Sperry's X-15  system priﬂr to
launch.

In computing X-15 flight data, Sperry
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automatically introduces necessary cor-

rections to compensate for Coriolis Ef-
fect. vehicle mobion relative to  the
carth and for change 1n vitlue of “G™ as
M-15 changes altitude,

Stabilized Platform

The gvro-stabilized  platform s
Schuler-tuned  (84-mm. pendulum) so
that 1t continuously maintains  itself
aligned to the local vertical. The plat.
h:rm itself  has  four  independent
gimbals which permit unlumited  ma-
mmu:t:_n of vehicle about all three
axes. Platform uses three integrating
HIG-5 gyvros and can maintain 1ts at-
tHitude L:nd{.r aircraft nnnunu‘:ng rates
up to 4,000 deg./sec. m vaw, or up to

2,500 deg./sec. in pitch and roll, ac-
I:m{]ms:, tu Nathan Whate, section con-
sincer i charge of the N-15 project.

Stabilized platform weighs 55 b,
including 10 amplifers required for
HT]]}IIE:’ITI[HI torqueing of three inte-
grating gvros, and for .unphﬁrlrum of
sign: Lh fmm three lincar accelerometers.
"L]I amplifiers are completely transistor-
ized, except for three tubes in the am-

BILLION

Typical Aircraft Pump

Type G-6 or G-P. Raoted capacities at 2500
rpm: 220 or 425 gph. Shaft operation op-
tional. Weight with wvaricble pressure relief
valve: 2.8 Ilbs, Type F-10 available without
relief valve for use a3 tronsfer pump.

TITAN

Positive Displacement

corersFUEI PUTPS

Among the horsepower "heavyweights”
where fuel economy is dollar-and-cents
business, TITAN FUEL PUMPS hove hung
up o performonce record hard to beat,
Specified as original equipment on hun-
dreds of thousands of aircraft, trucks,
buses and stationary diesels, Titan Pumps
have accounted for billions of low-cost,
trouble-free poyload miles. High quality
is one reasan. Another is proven, simple,
low-maintenance design. For a convincing
pump demonstration call us — or write your
engine manufacturer.

ARE

PRECISION
BUILT

BY
PRECISIONEERS

TITAN PUMP AND

ENGINEERING CORP.
Novi, Michigan

PUMPS

Pumps for ony Engine Design * Most

Fuels * And a Variety of Engine Mouni-
ing and Drive Conditions
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NEW KLYSTRON

DELIVERS

1 0 M EGAWATTS (minimum!)

The newest member of Litton Industries’
klystron family is indeed a big brother. It

specs at 10 MW peak output power at an
average of 15 KW. Now in production for a
major early warning radar system network,
this klystron promises to equal the perform-
ance and reliability record of its predeces-
sors. Litton Industries’ generic klystron, the
2.5 MW L-3035, has delivered full perform-
ance for over 5,000 hours. The average life
expectancy is now approaching 3,000 hours
and increasing daily.

Other members of our L-band family, rating

at4A MW and 5 MW, form the backbone of an
expanding linear accelerator activity with
their long pulse performance and low cost
per operating hour. These units have been
successfully operated at pulse length up to
30 microseconds. The technical problems
associated with operation at much longer
pulse length are well in hand.

The long life obtained in these tubes guar-
antees low cost per operating hour combined

CAPABILITY

THAT CAN CHANGE

YOUR PLANNING

with low initial cost, thus placing linear
accelerators within reach of many new users.
New developments now approaching produc-
tion include tubes with broad band opera-
tion, instead of tunable operation and
modulating anodes. These developments will
provide major improvements in systems
where electronic tuning and shaped pulses
are important.

The performance of our L-band klystron
family has made Litton Industries the lead-
ing supplier of high powered klystrons in
this ranpge, Soon comparable families at
other frequencies will enhance the reputa-
tion gained at L-band.

For your present needs, whatever your
L-band requirements for high power, be they
radar, linear acceleration, or others, Litton
Industries is the supplier. For your future
needs, it’s best to get our thinking early in
your planning. Write to Litton Industries,
Electron Tube Division, Office A2, 960
Industrial Road, San Carlos, California.

LITTON INDUSTRIES Electron Tube Division

MAGNETRONS = KLYSTRONS » CARCINOTRONS = TRAVELING WAVE TUBES
BACKWARD WAVE OSCILLATORS » GAS DISCHARGE TUBES » NOISE SOURCES

ey

ONE of 10 tansistorized amplifiers which

mount directly onto gimbals of the Sperry

gvro stabilized platform.

plihers which demodulate signals from
capacitance-type signal pick-offs used in
the accelerometers. (These could be
completely transistorized todav, but at
the time program was launched it was
deaided to shick with tubes to avold
program declay.)

All  the platform  amplifiers  are
mounted on gimbals within the device,
This makes the stabilized platform a
complete operating entity without need
for external black boxes, and greatly
reduces the number of slip rings re-
quired to bring signals in and out of the
plattorm, White points out,

To aclneve the high stabilization per-
formance required for the X-15, Spern
uses d.c. torque maotors to maintain
platform gimbals in proper alignment.
rather than using conventional servo
motors and associated gearing,  with
their higher mertia, White savs.

Structural Rigidity

Considerable effort has gone intoe as-
suring  structural rigidity of the plat
form gimbals to enable svstem to with-
stand anticipated high-G vibration and
shock., Gimbal bearings are preloaded
to 150 Ib, to prevent mass shift under
high Gs,

Sensitivity of the accelerometers used
to measure X-15 aceclerations 1s better
than (LOO01Gs, and their accuracy 1s
of the order of 0.001G without recali-
bration, the company savs.

Cooling of the platform and its n-
termal amplifiers 15 accomplished by
means of an external case, consisting of
two concentric shells through which
cooling air and nitrogen are passed.
[nternal blower circulates air inside the
mner shell to transter heat to the case.

X-15 system calculations are made by
d.c. amalog computers, Integration s
accomplished by means of motor-driven
tachometer gencrators whose output is
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Runaway heart...

runaway mind

We already know of the curious phenomenon associated with
high altitude flight which jet pilots call “break-off” — that
point in space where reality fades and the mind runs

away to delusions of grandeur.

But what of the body — the heart, for example; how will

it react to the stresses of space... like the absence of
gravity or the overpowering exhilaration of flight, or... just
the unknown ? Might the heart too, like the mind, be overcome
and run away — fibrillate, flutter uselessly and. .. fail?

Knowledge such as this is essential to space conquest,
Knowledge not only of the mind and heart — but of other
organs-as well, Accumulating this vital data in space and
transmitting it back to earth is one of the functions

of Gulton Medical Electronics.

With sensing devices and related electronic equipment
already developed by Gulton, various physiological
parameters can be continuously measured and data
immediately telemetered to earth.

Cardiac status, for example, can be closely gauged thousands
of miles out in space through such checks as blood

pressure, pulse rate, peripheral temperatures, breathing
rate and electrocardiogram.

Gulton is able now to offer existing or develop entirely new
coordinated systems for processing such data — from primary
sensing device through to readout. Write us for informative
Medical Electronics Booklet,

VIERO-CERAMICS DIVISION
l Gulton Industries, Inc.

Metuchen, New Jarsay

in Canada: Titania Elactric Corp. of Canada, Ltd., Gananogue, Ont,
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FAR-REACHING EXTENSION

FROM LIMITED ACTUATOR SPACE

THIS COMPACT MULT/~
EXTENDING bfb SCREW

EXTENDS HALF-WAY ——-

TO 272 TIMES ITS RETRACTED LENGTH

Now Saginaw supplies the answer to your most difficult
actuator space problems with the Multi-Extending Saginaw
Screw! Utilizing Soginaw's time-proved recirculating ball
principle in multiple telescoping sections, the Multi-
Extending b/b Screw conquers actuator space obstacles
designers have been seeking to overcome for years!
Here's why:

, UNIT EXTENDS in a ratic of 2.5 to 1, providing
maximum extension 24 times the length of the
retracted screw.

~ FAR GREATER LOAD CAPACITY than any other
telescoping device in its closs.

3 FAR MORE PRACTICAL AND TROUBLE-FREE than
other telescoping units on the market.

4 PRECISE, DEPENDABLE POSITIONING and control
within thousondths of an inch.

* OVER 90% EFFICIENCY « REQUIRES UP TO 4/5 LESS
TORQUE than acme screws s LESS DRAIN on power
supply « CONSERVES SPACE AND WEIGHT « QOPERATES
DEPENDABLY ot extreme temperatures o PERFECT
FUNCTIONING with only initial lubrication

WORLD'S MOST EFFICIENT ACTUATION DEVICE
SAGINAW STEERING GEAR DIVISION, GENERAL MOTORS CORPORATION e SAGINAW, MICHIGAN

38
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MODERN AIRCRAFT— Multi-Extending"

b/b Screw wing flap actuators being in-
stalled on the new Lockhead Electra.

The Soginaw Multi-Extending Screw is also
used to actuvate speed brokes, afterburners,
variable air inlets, conopies and similar critical
components on today's nawest aircraft,

Send foday for the new 1959 en-
gineering dala book on Saginaw
b/b Serews and Splines...or see

our section in Sweet's Product
Design File.

@/’

balanced against the aceelerometer sig-
nals, In this way, tachometer generator
velocity is proportional to acceleration
signal, and its total rotation angle (as
measured by multi-turn potentiometer
and synchro) is the integral of vehicle
acceleration, or veloeity. Ultra-precision
tachometer generators used have ac
curacy of 0.01% , Garbarini savs.

Becanse the X-15 platform is Schuler-
tuned, two sets of integrators are re-
quired for each of the three axes. Three
velocity integrators with associated cir-
cuitry are packaged together, while the
three position integrators and circuitry
are also packaged as a group, to simplify
check-out and maintenance, '

Acceleration  corrections and  carth
ratc computations are accomplished
passively by means of resistor networks
and potentiometers. All ac. to d.e.
power supphes for the computer are
packaged within the device. Computer
weighs approximately 76 1h.

In use, an AN/APN-81 Doppler
radar carned aboard the launching B-32
will provide accurate ground-speed data
which is used to calibrate and monitor
performance of the inertial svstem's
velocity  itegrators  prior to X-15
launch. Doppler radar signals also pro-
vide damping for Schuler tuning of the
stabilized platform during this period.

Sperry expects the platform to main-
tain alignment to local vertical to an
accuracy of within one minute of arc,

A control panel in the B-32 enables
the operator to continuously monitor
performance of the inertial svstem prior
to X-15 launch and to preset required
calibration through umbilical cord.

sperry system was developed under
spomsorship of Wright Air Develop-
ment Center's Flight Control Labora-
tory.

«

Plastic Tie

Low-cost plastic tie to bind wiring hamesses,
made of nylon base Moldarta matenal, re-
portedly reduces time required to tie bundle
of wires by 30%. Ratchetarrangement
makes He self-adjusting for wide range of
bundle diameters. Material is said to be
fungus and moisture resistant,  Special pher
also has been developed for installing, tight-
ening and clipping excess strap. Waesting-
house Electric Corp., Component Products
Dept., 4.5-18, East Pittsburgh, Pa.
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@We{gﬁt winch...

with a S ow capacity

(== JSC R~ T~ ~ I )

The Model 61-Ml from ALL AMERICAN ENGINEERING

() carrvinc hanote () cLuren (3) CABLE ANCHOR FITTING
(2) bRUM COVER (6) HAND CRANK ADAPTER LIMIT SWITCH CONNECTOR
(3) ANTI-FOULING ROLLER (7)) MOTOR PULL-OUT HANOLE (1) REEL-IN LIMIT SWITCH

(4)) BRAKE MOTOR (12) LIMIT SWITCH BUMPER

This light self-powered winch with a 6,000 Ib. lifting capacity is a new
addition to the All American lightweight winch family. Powered by a
fully enclosed 400 cycle motor, the Model 61-MI winch is small enough,
light enough at less than 50 pounds to be carried about . . . big enough
for countless airborne, flight line and maintenance jobs.

Flexibility is a basic part of the design. Variations permit many load-
speed combinations. 28 Volt DC or hydraulic drives can be substituted.
Unit can be flange, base or suspension mounted — winches can be used
in multiples from a single control head, also available from AAE.

The AAE Model 61-MI is ideally suited for all these jobs:

Aircraft engine installation, changing * Transport cargo handling
Bomb loading * Ammunition handling * Helicopter applications
In-flight cargo handling, rescue, towing, and many others.

Standard specifications:

Cable Load — 6000 lbs. * Reel-in Rate — 10"/ min.
Ultimate Load — 14,500 lbs.
Designed and built to meet MIL-E-5272A

To get all the facts on the Model 61-MI lightweight winch, including
life and duty cycles for your specific application, write to:

%, NEEE—

r'-:'l:'.'..l- L - -'.'_ "y | 15,’}" <
/ ALL/AMERICAN ENGINEERING COMPANY
._'\:‘:_ 5l 1 = e PR [ =y

#

Box 1247, DuPont Airport * Wilmington 3, Delawar

8 B /| RESEARCH : DESIGN - MANUFACTURE

West Coast Sales Representative: Forsnas Engineering Company, 1838 Flower Street - Glendale, California
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2. 000 watts

of power...
2,000 miles up

Hoffman solar cells—/asting thousands of years—convert sunlight into electricity

Army to Evaluate Bell Helicopter ILS

By Craig Lewis

Ft. Worth—Hehcopter  mstrument
landing svstem designed bv Bell Heli-
copter Corp, for use in remote areas
will be evaluated by the U, §. Army as
1 means of giving its helicopters instru-
in all visibility

conditions.

Using a portable ground beacon for
remote area landings, the Bell svstem
conld provide interim instrument flight
capabilitv  for  hchicopters  until the
Armv-Navy Instrument Program comes
up with a completely self-contained svs-
tem, perhaps by 1965, company otherals
said.

Helicopters are currently short on
blind flving capabilitv. They have the
Hight {:1|11hl|1h to do it. but not the
instrumentation. The few machines
cquipped with TLS must use fixed fa-
cilities, and although hvperbolic naviga-
tion svstems like Deeca can be set up in
remote areas, they still involve fxed
towers. ANIP will solve the problem
eventually with its ultimate system, but
something is needed to ] the gap.

Bell Remote Area Instrument Land-
g svstem (RAILS) 15 designed to use
hardware and techniques now available
to fill that gap. MNicrowave RAILS was
the center of discussion at a svmposinm
sponsored here recently by Armv Flee-
tronic Proving Ground, and the syvstem
15 scheduled for its first flight next
Julv.

Simplified Display
Under Armv contract, Bell s inte-

grating 1its R, VTLS svstem with a new.
'*I:I]l]‘]]lr{_ll] pilot information displav and

COCKPIT MOCKUP shows how central displays provide attitnde, flight path dnﬂ t-ErIlIuhﬂ

navigation information. Vertical rows of engine instruments outside the tape displays are
covered to reduce clutter. At far left is dead reckoning position indicator display board;
instrument at right provides range and distance mtormation.

[11'- Illli,_ ]'::I.l']' HLH i_ll”ll._"'n HI.I_ i”]] .l'l"'n. ]]”_!'-.l.'-r
ing all equipment but a small beacon
in_the machine to make the system as
casv to use as possible. Complete svs-
tem will add S0 1b. to the weight of
the helicopter.

Beacon 15 a bhatterv-operated mcro-
wave transponder that 15 dormant until
queried by a ]‘J;]u’[ It then provides the
airhorne equipment with the signal it
needs to make an instrument approach

the beacon, but W. L. Maxson Corp.
will do detail design and bwld 1k, W, L.
Maxsonn will also build the airborne
transmitting and receiving equipment
that, using standard DME techniqus,
works with the beacon as well as the
radar svstem that determines position
of the beacon,

Obstacle Sensing

Vicrowave  transponder  on the

to supply power for satellites and space vehicles during entire orbital life.

instrument panel and with other fight  and touch down. The beacon can be  ground provides the arrborme  equip-
and navigation gear that comes ull‘il a spotted in a remote area 1 a number ment with the information it needs to

i ol it S e P g How much electrical power do you need to run a satellite's transmitter or instrumen- covernment furnished Sikorsky 134 of  wavs mcluding  positioming by make an mstrument approach and land-
I: tation EHEtEm, or furnish ﬂ'pﬂ'rﬂﬁﬂg power for a manned space station? 5 milliwatts? ]H_']I-E'H]ih.'!'. The !_'_p:p;:] 15 {'m:]]jl[_-h' “hlaclk "-'T|]11I1[] 'tT'i]l]'l','l*-. A man on the "'!"[I]H]I[ll ][1". ine ]IIl:r1I1'-' azimuth and elevation of
2,000 watts? Whatever power you'll need up there—out of reach of conventional bubble” operation in which a pilot can can talk to a helicopter through the the beacon in relation to the ]nLhu:]::Lt
E energy sources—you'll be able to get...direct from the sun! take off, climb, flv to his destination,  beacon once the machine flies Wwithin  distance and ground speed. Alhitude m-

hover and land on instruments. The its 10 mi, range, and the ground ob- formation must be accurate within the

Solar energy converters, capable of delivering 2,000 watts or more, are now feasible : € E _
svstem can 1150 i |]1;1h]1_.. b usedd ]1_1.' the server can describe terran features to area of ]:l]1h or minus one foot, and pre-

it e e e e o e o o o e o i
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Highly efficient silicon solar
cell converts up to 10% of
the light energy striking it
into usable electrical powear,
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Typical solar energy con-
verter, A panal of solar
cells of approximately 20
squara yards can produca
2,000 watts of electricity.
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as power sources for inaccessible and remote places.

Hoffman silicon solar cells, used in these converters, are the most practical and effi-
cient means yet developed for converting solar energy into electricity. Already proved
in the U. S. Navy's Vanguard satellite, Hoffman solar cells will continue to power its
radio transmitter as long as it orbits the earth.

Hoffman Eleciromcs

C O RPORATI

HOFFMAN LABORATORIES DIVISION [ 3740 South Grand Avenue, Los Angeles 7, Califarnia
Missile Suppart Equipment « Radar « Communications « Electronic Countermeasures « Mavigation
Semiconductor Applications « Electro-Mechanical Equipment - Weapons Systems

For more information, write Dept. 11, Hoffman Laboratories.

Silicon solar cells —by Hoffman —the key to today's and tomorrow's problem of power in outer spac

smaller fiixed wing areraft in remote
ATENS,

Bell has tried to use famihar mstru-
ment svmbols and standard flight tech-
niques wherever possible, according to
chief clectronic development engineer
[Harrv Mitchell, but some new svmbols
and techmques will be used where they
ar¢ demonstrably better than famihar
tvpes. Capability of the svstem will be
all-visibility rather than all-weather be-
cause such problems as icing and turbu-
lence are not vet solved. Svstem s
planned tor operation without 4 copilot,

Starting point of the svstem design
was the RAILS component, since land-
mg a1 helicopter on mstruments in a
remote arca 15 the most dithcult part

AVIATION WEEK, January 12, 1925%

the pilot coming into the area blind.

Traffic Control

Right now. the beacon can handle
two helicopters at once, and ultimately
it will handle up to 10. Capability for
controlling trafhe in the beacon area is
1 r[_-ﬁn[_'nit_'nl' that will come later.
Standard beacon 15 designed for two
davs of steady use and weighs about 15
Ib. A lighter rescue version with a life
of about six hours 15 planned as 15 an-
other model that can be hooked mto an
auxiliary power umit,

After the ground beacon has been
queried by a pilot, it shuts off i a sct
length of time if the helicopter leaves
the arca. Bell conceived and designed

cise landing spot data has a tolerance
of plus or minus 20 ft. RAILS also pro-
vides a crude sort of obstacle scnsing
hecause it broadcasts onlv in line of
sight, and the pilot knows there are no
large sohid obstacles between him and
the beacon as long as he continues to
get its signal and mamtains alhtude.

Signals from the DME and radar
"-.j-.?-‘l't'lli*- go to an air data computer
where thev are mixed with other sensed
signals and computed values; then the
necessarv information is sent to the
pilot displav. Bell 15 designing and
building the computer, display and new
mstroment panel lavout.

Bell equipment will be installed and
mtegrated with the svstems m an H-34
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Kelay precizion
componenis’
EYNCHROS
REGOLVERS
POTENTIOMETERS
SERYD NMOTORS
TACHOMETERS
SBERVO AMPLIFIERS
BYROMECHANISMS

Calalogues arailable.

HOW SMALL

CAN PREGISION
(OMPONENTS BE?

Synchros and associated components now can be small enough and

light enough for use in many crucial assignments where size and weight
must be minimal. Ketay has led the way in miniaturization without
sacrifice of performance and environmental resistance.

Ketav's gsize 8§ components meet and surpass current MIL design objectives.
They are available in production quantities to meet strict delivery schedules.
Notable examples of Ketay competence in miniaturization include:

Size 8 synchros—only Ketay offers a complete line including high

impedance units. Exelusive construction features—as well as stainless

steel housing and materials of matched temperature coefficients—help
assure high accuracy over a wide temperature range and resistance to
corrosion and deformation.

Size 8 servo amplifiers—only Ketay offers transistorized 0.8 cubie inch

units which deliver 2 watts output continuously from —55° to 100° C
without a heat sink; 200 to 1000 volt normal gains can be supplied.

Size 8 servo motors— Ketay offers units of outstanding high ratio of

stall torque to power input (0.25 oz. in. for 3.4 watt input at 6500 rpm),
center-tapped for transistorized applications.

Ketay engineers are regularly working on advanced new components and

prototvpe control systems. Call or write for help in solving your special problems,

* " w

L i

HIJIIDEH DIVISION of United Aircraft Corporation

I'|II
KETAY Y DEPARTMENT, commack, Long Island, N.Y.

hehicopter Furmished by the Army. First
flight is scheduled for July 6, 1959, and
Bell expects to deliver test hardware in
October. It will go to I't. Huachuca
for electronic evaluation, then to Ft.
Rucker for pilot evaluabion.

The H-34 furmished to Bell will have
Automatic  Stabilization  Equipment
with throttle control, APN-100 abso-
lute albimeter and ARC Type 12 VHF
equipment, It will also have SCAN
cquipment, which includes the Ryan
Model 120 Doppler radar, MA-1 com-
pass svstem, Waldorf attitude indicator,
Clifton precision computer and a dead
reckoning  position  indicator  display
board.

In the H-34 Bell will equip with thas
Interim Integrated Adarcraft Instrumen-
tation and Letdown Svstem, the pilot
will fly by monitoring two -ﬂi'-'ﬂl'lh
mounted verticallv on the panel. Top
display will give the pilot attitude and
flight path mformation, and the lower
c]np] 1v will be used for terminal naviga-
tion in the beacon area.

Top displav has an attitude svmbol
for attitude orientation. It also has a
flight path circle which moves around
the display as the helicopter varies from
the programed Hight path, and which
moves to dead center when the machine
15 flving the desired track.

Altitude Scale

At the bottom of the top displav s
an absolute altitude reference scale in
the form of a dark area under a hon-
zontal line that moves up in the dis-
plav as the helicopter approaches the
ground. It switches between scales of
1,000 and 300 ft., and when the dark
area moves up to a set mark on the dis-
plav, the pilot knows he has reached
his hov ering altitude.

[n the bottom display, the hehcopter
is represented by a fixed point in the
middle, and it is alwavs fving straght
up the display. Around the perimeter
is a revolving heading ring that indi-
cates Eﬂmplah cdirection of flight at the
top of the displav. A moving “dot repre-
sents the ground beacon position in re-
lation to the fixed helicopter position
marker, and a reference line runs di-
rectly from the center dot through the
beacon dot to the displav perimeter
where it indicates heading of  the
beacon.

Markers on the display show distance
from the beacon, and thev switch
among scales of 60,000, 3,000, 300 and
30 ft,

A grid is used for velocity infor-
mation. When the programed ve-
locity is held, the grid stands still. When
the helicopter varies from the desired
velocity, the gnd begims to move, giving
the pilot the same picture he would
have of the ground if he were drifting
in a hover.

Between the top and bottom displavs

AVIATION WEEK, Januvary 12, 1959

Strategically, operational dependability of missiles
demands more than “almost perfect” performance.
EACH COMPONENT IS A KEY TO FIRING
SUCCESS.

For example: In a missile system composed of 4,000
“almost perfect” (99.9% reliable) components, the
over all system dependability for a successful firing,
at any given moment, is a mere 1,8279%! ! |

Military specifications, stringent as they are, only
represent basically acceptable minima for individual
components. They cannot logically categorize the
multiplicity of exacting performances needed to
guarantee 100% dependability in a complex weapons
system.

It is crucial, therefore, that we component manu-
facturers do some serious soul searching regarding

the standards used to determine the ratings of pre-
cision products.

It is no longer sufficient to produce items which just
meet the specifications. The average performance of

precision parts must be considerably in excess of the
applicable government specifications.

If we conscientiously strive to give better perform-
ance, the resulting improvement in systems accom-
plishment will keep American Industry the acknowl-
edged leader in precision manufacture.

v

George J. Pandapas
President

ELECTRO TEC CORP.

P.O. Box 37L, SOUTH HACKENSACK, N. J.
Products of Precision Craftsmanship

®

ARE 99.9% RELIABLE
COMPONENTS O.K. ?
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BURROUGHS
"VEST POCKET CREW”
PACKS A

TRIPLE WALLOP

AIRBORNE DIGITAL ELECTRONIC COMPUTER WILL “TAKE OVER” FOR PILOT, NAVIGATOR AND BOMBARDIER ON NAVY'S NEWEST JET BOMBERS.

The crowded quarters of carrier-based aircraft leave little room for electronic “brains”—a scant few cubic feet in the case of the Navy's
requirement for its AN /ASB-8 program: a package computer capable of target-approach pilotage, navigation and precision bombard-
ment. And that's just what Burroughs, working closely with the Naval Ordnance Test Station, China Lake, is doing—cutting a roomful
of equipment down to size. Burroughs Corporation, 6071 Second Avenue, Detroit 32, Michigan.

Burroughs Corporation

“NEW DIMENSIONS / in computation for military systems”

15 a self-contamed =.|1|:| skid mstrument
Panel also has a fuel management
strument which shows range to destina-
tion and fuel range under existing flight
conditions, This !__';i‘-. ¢s the '|':ui]11'f d Con-
stant reading on whether he can reach
his destination,

Bell 15 using cathode rav tubes tor
test purposes, largelv because thev are
flexible and can be changed to suit
Army wishes on sensitivity and other
features. Once the displav configur-
tioms are fxed, thev mav be converted
to mechanical tvpes, although the Army
could decide that cathode ray tubes
have reached the p-nin’f where thev arc
rugged and reliable enough to use. Bell
has been flving one bolted into a heli-
copter for three vears without a failure

With the Bell RAILS equipment,
plus the other sensors which feed m-
formation to the El.fi"-.'lﬁi!"u."ﬁ-_l A hL'lii'H]l!’L[
pilot should be able to fiv 1'll1t1g}l+_'t+_']jf
blind from takeoff to touchdown, Ordi-
narily, most flight path information will
he set inte the {'mHE}Hh_'T hefore take-
off, and with a simple fight path, all
of it can be fed 1in on the *_f!'::-l:HH!.

Ty

Ground Beacons

Reversing the landing  process, a
heacon can be used for takeoff where
necessary. Ground heacons can also be
used for en route navigation if thev are
placed along the flight paths with their
10 mi. radii overlapping. An off-course
computer eliminates the need for fiving
directly over the beacons. and it also
allows the helicopter to land to onc
side of the transponder.

Alternately, the Rvan radar and baro-
metrie altimeter can furnish en route
navigation information to the display
so the pilot can simply keep lus flight
path circle centered in the top display
to stay on a preset flight path. Or the
compass svstem can supply information
to keep the helicopter on a presct
heading,

When the helicopter gets mto the
terminal beacon zone, the RAILS svs-
tem takes over with the aid of the
APN-100 altimeter, MA-1 compass svs-
tem and the vertical gvro for the atti-
tude symbol, instruments which supply
hoth L-.n route and terminal information,
The plot can line up the beacon dot
and reference line so the line rmns di-
rectly up the navigation display or, with
the off-course computer, he can land to
one side of the beacon. In the latter
case, the reference hine wouldn't run
straight, up from the center of the dis-
p]:u.' but 1t would still provide beacon
location information. Display will auto-
matically switch to smaller distance
scales as the helicopter nears the
heacon,

With heading to beacon established.,
the pilot keeps the grid which indicates
eround speed variations steady, the ath
tude symbol aligned and flight path

AVIATION WEEK, Jonuary 12, 1959

NEW DESIGN

Inside the stainless steel housings of
CEC’s new unbonded strain-gage
pickups is a completely new sensing
clement. This is the “interleaved™ spring
...compactly constructed with two
four-legged springs and two sets of windings
intermeshed within a stainless steel ring.
Movement of the pickup diaphragm causes
extension of one set of windings and .
relaxation of the other. The change in
resistance results in an electrical output
directly proportional to displacement. With
this element, all members of the *“4-320"
family offer these outstanding specifications:

Linearity and Hysterexis: 195 of full scale
Zero Shift: 0.019% of full scale per degree F
Sensitivity Shifr: 0.0195 of full scale per degree F

Type 4-322A measures differential pressures from
+ 7.5 to 430 psi. Gage and absolute measurements are
made with the 4-323MC in ranges up to 2000 psi
and with the 4-324 in ranges to 5000 psi. For complete
details, call your nearest CEC sales and service
office, or write for Bulletin CEC 1617-X2.

Transducer Division ‘ EC

CONSOLIDATED ELECTRODYNAMICS/300 n. sierra madre villa, pasadena, california

FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL
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VIGILANTE

When North American's A3J Vigilante joins the fleet,
the Navy will have its first supersonic carrier-based
attack weapon system.

Vigilante is so versatile it can strike the restricted
targets of limited warfare with extreme accuracy in any
kind of weather—or deliver a knockout blow in all-out
conflict. It can handle almost any kind of armament,
including nuclear weapons, at extended strike ranges,
high or low level. In performance, it's on a par with the
fastest, highest-lying airplanes in the world today —yet
it also operates with superior efficiency for low-altitude,
long-range missions. Advanced boundary-layer control
and full-span movable leading edge give the A3J good
low-speed handling qualities for safe landings on car-

The Navy's new all-weather attack

weapon system packs a precision punch. ..

for limited war, or all-out conflict

rier decks and short runways ashore.

The A3J is a true weapon system. All electronic sys-
tems and auto-flight controls are integrated, and were
designed to enable the A3J to carry out all-weather, all-
attitude weapon delivery, Its precision bombing-naviga-
tion system—outstanding in tactical efficiency—is the
result of a coordinated effort by North American’s
Columbus and Autonetics Divisions.

Most important—the A3J has men: a pilot and a bom-
bardier-navigator. For only men can respond to the un-
expected. Only men can make decisions and report re-
sults. Only men ecan think. That is why, now and in the
future, we must have manned weapon systems like the
A3J Vigilante to keep our defense in balance,

Also from Columbus—a new concept in Navy basic training

North American's new T2J is more than just a rugged,
reliable, safe, easy-to-service jet trainer. It is an airplane
specifically designed to meet the high standards set by the
Navy for training carrier pilots. Top speed is 424 knots;
stall speed is under 75, Engine can be removed in 7 min-
utes, replaced in 20. The T2J was designed, engineered, test-
e —and is now being produced — at the Columbus Division,

THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 7 wx

Calumbus, Ohio

circle centered, He watches the dark
arca move up as altitude decreases, and
the display automatically switches to
the 300 ft. scale as he nears the ground.
\When the line on top of the duL area
reaches the hover mark, he can hover,
then touch down., All this work 15 done
w momitoring two displays.

Along m’rh the cathode ray tube dis-
plavs, Bell will include [I'l]L presenta-
tions for evaluation as backup informa-
tion. These vertical tape mstruments
will show ground speed, absolute alti-
tude, barometric altitude, rate of chimb
and airspeced mformation, and the Army
will decide whether to use the moving
tape displays for backup or to supply
the information with  conventional
needle and dial instruments. Bell will
also supply conventional mstruments,
including rpm. indicator, manmfold
pressure indicator, turn and slip indi-
cator, clock and stop clock.

A number of engine function mstru-
ments will be included in the new
panel, and a new approach will be tried
to climinate clutter and confusion. En-
aine instruments will be covered when
operation is normal, When an unusual
trend develops, a light will signal the
pilot, and he can uncover the mstruo-
ments for a precise reading on the
situation.

Since the new Bell svstem 15 cur-
rently in the development stage, some

details may be changed before the hnal
Lunﬂguritmn 15 ﬁ"-.L'{J Bell 15 now ex-
perimenting with information mixes for
the computer and evaluatmg the dis-
play, using a Model 47 helicopter with-
out ASE gear. More than two dozen

lshind ﬂmhh have been made mmvolving
takeoff, hover, hovering mancuver

around the beacon and I:mcliug without
lu-r:l:iug outside.

4~ FILTER CENTER -

PMMicro-mimiature  Lamp—Tiny  light
bulbs, suitable for use as indicators 1n
Hip-lop circuits, which measure only
0.035 1n. dia. by 0.1 1n. long have been
developed by the Army's I}mmm{] (rd-
nance I'uze Laboratorv, W ashington,
D. C. Lamps can be lit by as little as
40 ma. at 14 v., making them suitable
for operation directly from  flip-fop
circuit transistors.

PPortable “Little SAGE"=Air trans-
portable version of the Navy's  Air
Tactical Data Svstem (A'T1S), ;]u.wnu:]
to provide air defense llmlnht} for
Marine Corps amphibious landings, will
be announced soon by Litton Industnes.
Svstem provides automatic analysis of
radar data, automatic gmdinu‘. for
detending interceptors, similar to ATIDS

Eae e
NOW LEASING

Last of Southern California's jet

AIRPORT
I NDUSTRIAL
SITES

40 minutes from

downtown Los Angeles

Ontario International Airport now
offers choice single or multiple-acre

sites adjacent to runways for
long-term lease.

* Fog-free progressive jet airport
served by 3 airlines,
3 transcontinental railroads.

* Strategically located on Los
Angeles freeway system.

* Jdeal residential, recreational and
cultural facilities,

* Ample labor force and utilities.

* Airport neighbors include General
Electric, Lockheed Service Corp.,
and Aerojet-General Corp.

Act today. Write for complete details to:
=¥ HMUNICIPFALLY
Ctmnio
INTERNATIONAL AIRPORT

Tom Flaherty, Mgr. » YUhon 6-6123
Ontario, California
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FORTABLE

FLIGHT LINE

HEATER

This unit has met the test of severe
Arctic cold. Pre-heats engines or
interiors with safe high-volume output.
Approved for operation in

Class 1, Group D atmospheres.

Write
for Complete |

Details
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EXPLOSION=-PROOF

ELECT

1C

75,000 BTU UNIT

3419 11th Avenue S.W.

L

§ —

® Mo Fire Hazard

® Mo Static
Build-Up

® Completely
Safe

@ Portable . ..
Easy to Move

® 75,000 BTU/ hr.
at -40° F,

COATES ELECTRIC MANUFACTURING CO.

Seattle 4, Washington
‘‘*IF IT'S DONE ELECTRICALLY...IT'S RIGHT!"
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NEINCE/On file at Motorola

ASW AND UNDERSEA
WARFARE

ELECTRONIC WARFARE
SOLID STATE MATERIALS

AND DEVICES

T e——— BT ————

MISSILE AND

SE Submarine communications and detection.
SE  ASW data processing and display aids.

DRONE CONTROL

U5  Battlefield electronic warfare.

PP ASW listening ~ Quartz crystal resonators and filters. bs False target generation system.
and retransmitting devices. PP Electrical wave filters. D5  Tracking jammer. ' SE  Ferro-electrics.
EAr Tt R s R i e tam for ah PP Electromechanical filters. PP Subminiature passive SE  Ceramics.
, 4! Precision inertial-guidance sysiem for 5 ort PP Precision V.F.0.'s and B.F.0."s radar illumination detector SE  Solid state devices
range air-to-surface missile. PP  Electromechanical reed filters and ; PP  Ferrites '
SE  Bomber defense missile system. tone geneérators. '

sg  Proximity warning. 05 Homing guidance system for attack and PP Transistorized power converters.

: ¢ Long range electronic surveying equipment reconnaissance drones. PP Transistorized voltage
with airborne repeater. DS  Air-to-air radar guidance system. and current regulators.
DS Eiﬁtgfﬂﬂlﬂ fusing. : : 4 D5 Su:{acz-lu-suﬁaw radio inertial guidance
0s gctronic surveying equipment. system. cROLN . .
ps Pulsed light range measurement equipments. ’- 05 Drone command guldance system. T’;‘EJTJ :__fg{ J?;’;EEET AND
- pp  Radiosonde transmitter and preamplifier. FF  Data transmission and processing for surface-

COMBAT SURVEILLANCE

to-air missile guldance.
PP Surface-to-air radar guldance system.

FP Phase-lock telemetry.

_ COMMUNICATIONS AND . SE Doppler personnel navigator. PP Command destruct receivers, SE D :
: DATA TRANSFER ﬁ SE Inertial sensors. , PP Guided miszile tegt equipment. 2 lrria%nfm?s'fslfjn?f:{ da:!l.': Eanr.nr, anld data
. SE  3upersonic intercontinental FF  Programmed automatic test system - _ egraled reconnajssance system.
o Somseseigin gven. 77 R Tt Saipment o
SE  Obstacle-gain data transméssion. i O " et T s e = T.Jfé?r.;'.?ﬁ;f,,fr{ﬂm: PP High resolution side-looking radars for
s Precision location of radars. ;"IE :ﬂ?}}E:a;IDIELITﬂiLEL}FE:I:E tinks land vehicles and man pack. ' aircraft and drones.
e a it I 2 et o
a5  VHF homing beacon for supply-drop aircraft communication system. station-keeping systems.
ne  Anti-lam radar transmitter and receiver, FP  High-density FM voice multiplex,
e Radar anti-clutter receiver. FP |I'!t'|.'!'£[-|"|'h_':l:| :‘.!ﬂlﬂﬂfiﬂtﬂ ground mobile radio
p Y communications system. SING
PP Ef;:tglﬁé %gh;g}j“:ngiﬂﬂnd. PP High density UHF communication system for DATA PROCESSING

AND DISPLAY

air defense.
PP Coded secure communications.,
PP Pulse code modulated communication equipment.
FP  Multitone and digital selective calling equipment.
PP Transportable and fixed-station microwave
wide-band relay equipment.
PP AM, FM and 53B voice and data communications

1 3 Automatic data processing for electrony

equipment ———— :’ countermeasures.
PP I.F.F. equipment : aE  Data processor for electromagnetic intercept.
PP Data link and logic for ground-to-air command ¥ sE  Threal evaluator for air defense.

guidance of aireraft and missiles PP Shipborne electronic data system for air

' : : defense, ———
PP Minlaturized Transcelvers. i PP Large-scope bombing radar indicator.
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Here is an unclassified look at representative Motorola military

-

—

electronics programs...past and current. Necessarily incomplete, e e e, S e
the listing includes only enough projects to demonstrate the PER SR
breadth of experience at Motorola's Military Electronics Division. ____ﬂﬁ_}_m |
For detailed information on how Motorola's capabilities can be - |
applied to your problem...or for data on engineering career
opportunities...please write: Motorola, Inc., Military Electronics A
Division, 8201 East McDowell Road, Phoenix, Arizona. MOTOROLA — —

RIVERSIDE

Mﬂﬂary E'-E'EI’I'"I‘JH'I:‘E Division CHICAGO + PHOENIX « RIVERSIDE

|
KEY: ' Five Militory Eloctronics -
Divinien plonts in three
Program locations. Dl.-.‘u: 500,000
: - ' ' sguare feel of engineering

ctatus - Sf Study progroms or programi resulling in experimental models. AR A fan R
' ' devoled exclusively fo the !
Coding 05 Programs resulting in developmental and/ar service fest models. dealan davaltoment Shd :

(Reference PP Programs resulting in pre.production prototypes and./or preduciion models. m'_ﬂf'"fmf”m,mr advanced
MIL-E-54008) military squipment. |
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¥
Tonotron tube

picture of the Los Angeles Yacht Harbor
2

The Hughes TONOTRON tube presents a complete spectrum of grey shades. Result: high-fidelity picture reproduction. The
illustration above, for example, is an unretouched photo of a typical radar display as viewed on the face of a TONOTRON
E.l.A. Type 7033 Tube.

Additional outstanding characteristics of the TONOTRON tube are high brightness (in excess of 1500 foot lamberts with
full half tone range) and controllable persistence. The family of TONOTRON tubes is ideally suited for ground mapping,
weather radar displays, slow-scan TV, “B" scan radar, oscillography, armament control radar, optical projection systems,
and miniature radar indicators.

Other Hughes cathode-ray storage tubes: The MEMOTRON® tube displays successive transient writings until intention-

ally erased. The TYPOTRON® tube, an exceptionally high-speed character writing tube, displays any combination of 63

letters or E}fl'l'lbﬂ|5 until ]ntEﬂtlﬂﬂE||]|f erased. For complete technical data please write Hughes Products, Electron

Tube Division, International Airport Station, Los Angeles 45, California

*TRADEMARK OF H. A. C.
BREGISTERED THADEMARK

Creating a new world with ELECTRONICS

. HUGHES PRODUCTS

B 1858, HUGHES AIRCAAFT COMPANY

SEMICONDUCTOR DEVICES - STORAGE AND MICROWAYE TUBES - CRYSTAL FILTERS =~ OSCILLOSCOFES - RELAYS - SWITCHES - INDUSTRIAL CONTROL SYSTEMS
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LiL"n.LII'.'I'l)['J.l tor usc i1 Navv arbomne
carly warning and control aircraft (AW

Dec, 22, p. 30.)

» Trafhc Control For Carrier Aircraft—
system designed to bring areraft onto
Navy carriers  at pI'LE'i'aLh controlled
intervals is being developed by Cornell
Acronautical Lrll::{:mmn ander Burcan
of Ships sponsorship. Cornell carrier
trathe control system operates somewhat
like USAF’s old Volscan, but uses dig-
tal computer mstead of analog Enmpuh
tion, System  will  transmat  desired
commands for speed, heading and alti-
tude to individual mirplane cockpits via
data link every few seconds.

» Two Loran Patents Granted—Inter-
national Telephone & Telegraph Corp.
(ITTY has been awarded two U. 5.
patents covering basic Loran navigation
svstem. One covers mvention 1 1941
by I, G. Bac in France of the principic
of using pulses transmitted by a pair of
radio stations to provide familv of
hvperbolic lines of constant time differ-
ence. Sccond patent, covering 1942
mvention by Andrew Alford of U. §
provides for complete Loran svstem m
which two pairs of stations are ¢mn-
ployed.

» Signed On Dotted Line—Mlajor con-
tract awards recently announced by
avionics manufacturers include the tol-
lowing:

¢ Burroughs Corp., two contracts to-
taling $22.4 mullion for ground-based
computers used i Atlas  command
epidance  system, bringing  company
fotal to date for Atlas guidance to 565
million.

® Telecomputing Corp,, Los  Angeles,
$2.8 million from Army Ordnance for
data processing services at Holloman
AFB and White Sands Missile Range,
N.M.

¢ Hoffman Electronics Corp., Semi-
conductor Division, Evanston, 111, two
production contracts totaling 5 791,000
for solar energy converters, from Army
Signal Corps and Space Technology
Laboratornes.

 Collins Radio Co., Cedar Rapids,
lowa, $2 million for ]ugh density micro-
wave system to be used at new Pacific
Missile Range. System will relay voice
teletype radar and other data between
main control center at Pt. Mugu, Caht.
and subsidiary centers at San Nicholas
Island and Point Argucllo. Company
also received 53 million contract from
Civil Aeronautics Administration for
microwave link installations to tie civil
and military long-range radars into ar
route trafhc control centers.

® Sverry Gyroscope Co., Great Neck,
N. Y., $2.9 million from Air Material
Command for AN/APN-59 airborne
radar sets, spare parts and ground
support equipment.

AVIATION WEEK, January 12, 1939
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shafts, mm-l:gned pipes, ahlftmg termmals, etc,
They can be made to your speci&-:ﬂtlnnﬂ in a
wide range of sizes ind types, including braid-
covered.

Write for Engineering Bulletin 1400-AA.

RobortshawFulton

FULTON SYLPHON DIVISION <Knoxville 1, Tenn,
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ANTI-MISSILE CREWS
are taking shape at

DEL MAR ENGINEERING LABORATORIES

Tomorrow’s ground-to-air and air-to-air anti-missile systems will not be
effective until crews are trained to use them. For this reason,

Del Mar Engineering Laboratories privately supports a dynamic R & D
program that will provide realistic training systems concurrently

with the delivery of weapons systems that are still under development. By
not waiting for an “invitation to bid"” on established training system
requirements, Del Mar helps to “plug the gap” in America’s defense and

drastically reduce dangerous lead-time periods.

A product of this farsighted policy is the RADOP® Weapons Training
System presently in universal use by the military air services of
the United States, Canada, and other NATO countries. This system

uses a wood-fiber tow target that costs less than a hundred dollars /
and is launched and recovered in flight. The remarkable ability
of the RADOP® target to “stand in” for high-performance

aircraft introduces a higher degree of realism into

training than is available with other more costly systems.

Del Mar invites Training Commands and weapons systems
developers to write for particulars about company capability
in the development of advanced aircraft or missile training
systems and the production of associated hardware.

Write Dept. A\W-540-2.

ENGINEERS: [Investigate employment opportu-
nities with this steadily growing organization.

Def %’t ENGINEERING LABORATORIES |~ _
@:— — : P o — A

international airport * los angeles 45 * california

COMMUNICATIONS...

Radio Set AN/ARC-57 . . . designed and de-
veloped by The Magnavox Company, in
conjunction with the Air Force, is an essen-
tial UHF communications system, providing
the utmost in performance and reliability for

the CONVAIR B-58.

It clearly demonstrates The Magnavox Com-
pany’s ability to produce and work as a prime
contractor on a complex weapons system,

MAGNAVOX capabilities are in The Fields Of Air-
borne Radar, ASW, Communicalions, Navigalion

Equipments, Fusing and Data Handling . . . your PRODUCTS
inguiries are invited. THAT SPEAK FOR
THEMSELVES

A NMNAVOIX

MAKES THE B-58 TALK!

| m' i s MISSILES
ey ‘h
COMMUNICATIONS DATA HANDLING i)

THE MAGNAVOX CO. » DEPT.36 » Government and Industrial Division « FORT WAYNE, IND.
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AERONAUTICAL ENGINEERING

l

LEVAPAD (left) uses air lubrication to cut ground friction. Ford Motor Co. designed man-carrying scooter using three Levapads that
can be propelled by less than 1 hp. Annular jet (right) when close to ground is more efficient lifting machine than helicopter or airplane.

Designers Study Air Cushion Principles

around this work, and patent litigation

FLE.HUM CHAMBER prina:ip.lﬂ (left) was used on Spacetronics machine (bottom p. 74). Labyrinth seal (right) was proposed for ocean
vehicle several hundred feet in diameter. Seal would be designed to prevent leakage and maintain a strong air cushion under the machine.

for Vehicles

feet in diameter) vehicles using a labv-

at considerable expense through a coor-
dinated research program.

Until such a research program has
been completed it would be impossible

Boehler and H. R. Chaplin were met
with much skepticism by some scien-
By ]. S. Butz, Jr. l'ugirr:ss at the Department of Defense s IoD el Rl Bus cecht

CVe

Washington—Large machines capa-
ble of traveling on a cushion of air
over land and water without the use
of wheels, tracks, hulls or hvdrofoils are
in the preliminary design and basic re-
scarch stage by several U.S. military
groups and induostrial companies.

Enough coarse data has been ob-
tained to indicate that the lifting ca-
pacity of certain machines can be in-
creased several hundred times when
thev stav near the earth and operate
continuously within the ground effect.
This represents a major improvement
over conventional helicopters and air-
planes which experience a hft increase
of only 10 to 20% when they enter the
ground effect.

Study work on these machines 15 in
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. where it was begun for the now
non-existent Ofhce of the Assistant Sec-
retarv of Defense for Research and
Engincering by the "l.l-’mliml Svstem
Evaluation Group, in the Navy at the
Ofhce of Naval Research at the Burean
of Acronautics and at the Bureau of
Ships. Several ofhices of the Air Force
and the Army have also been active in
this area.

Ford Motor Co., the Martin Co.,
Convair, Rvan and Hiller are among
the U.S5. companies studving this de-
velopment. In England, work is being
conducted by Saunders-Roe and in
Switzerland one of the pioneers in the
held, Carl Weiland, is still working.

Anticipation of a large commercial, as
well as militarv, market has resulted in
a large shield of proprietarv secrecy
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VEHICLE built by Spacctronics, Inc., rides a few inches off the ground and is designed to
replace the truck as a vehicle for traversing swampy ground, snow or ice. A fexible skirt
would enable it to cross many obstructions. Company plans to market a model for sportsmen
at less than 52,000. Hcorizontal propeller behind driver maintains pressure in hollow body.
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already 1s 1n progress.

Basic research on these ground cffect
and air lubrication machines has reached
the point that most experts in the field
believe that a coordinated applied re-
scarch program to gather detailed, quan-
titative engineering data is the next logi-
cal step.

Spacetronics Demonstrator

One man-carrving  demonstration
machine has been shown publicly in re-
cent weeks. This vehicle, built by
Spacetronics, Inc., normally rides about
four or five inches off the ground. [ts
undersurface 1s a large cavitv or plenum
chamber, and its lifting force is obtained
by keeping a pressure of less than 1 Ib.
per sq. in. in this chamber. A propeller
at about four feet diameter driven bv a
drone motor of around 12 hp. is used
to maintain chamber pressure.

A general review of the state-of-the-
art of ground effect and air lubrication
machines was presented in a recent
paper for the American Helicopter So-
cietv bv Gabriel D. Bochler of Catholic
Umversity and the Aerophysics Co., of
\Wishington, D, C. Dr. Boehler dis-
cussed three machines using the strong
ground cffect principle tvpical of pres-
c¢nt thinking but by no means all in-
clusive:
® Small size STOL wvehicle which dis-
charges air around the periphery of its
wing n an annular jet, This annular jet
increases the strength of the ground
cushion, reduces ground friction and
allows shorter ground roll for a given
power available.

o Ground limited, verv close to the
ground, very large size (several hundred

AVIATION WEEK, January 12, 1959

rinth seal to maintain a high pressure
cushion of supporting air under the
machine. This vehicle has been pro-
posed in England and Switzerland as a
100-mph.-plus replacement  for  the
oceanliner. It is under active study in
the U.S.

¢ Ground limited, rather far from the
ground, small size machine comparable
to an Army truck. It would use an-
nual jets and ride four feet or more
above the ground. The power-to-weight
ratio would have to be much higher for
this small machine than in the large
type described above because of its rela-
tively high distance above the ground
tor its bottom area,.

Ford ‘Levapads’

A somewhat different machine has
been built and demonstrated by the
Ford Motor Co. It is supported by
“Levapads,” flat circular plates that
have compressed air forced out of their
center.

This high-pressure air forms an
air-bearing which raises the “Levapad”
a few thousandths of an inch. Vehicles
supported by this device must travel
upon a completely smooth surface and
ar¢ probably best suited for rail trans-
portation (see figure at right).

The ground effect machines now un-
der study generallv use an annular jet
of high speed air or a labvrinth seal to
trap air under the machine. These
scals increase the lifting eftect of the
round cushion several hundred times.
%ﬁxact benehts of the annular jets and
labyrinth seals are not vet known because
of a lack of systematic quantitative data
that could not be made available exeept

AVIATION WEEK, January 12, 19°°

to say exactly what type of ground effect
machine would be most economical and
practical. Without definite information
as to htting power available it is not
possible to tie down pavloads, structural
weights, pm-.-'erfp]unt requirements, ete.

A number of small models of ground
effect machines using annular jets are
being flown at various places in the
U.S. Most of this work 1s proprietary,
but some of it is being done in govern-
ment laboratories such as the Navy's
David Tavler Model Basin, Most of
these tests are concerned with stability
problems for the performance of an-
nular jets has proven more complicated
than originally predicted. Many arrange-
ments are being tried on the models in
an eftort to produce an inherently stable
configuration,

Basic purpose of the very large
ground effect machine is to matenally
increase the surface speed of ships. Dr.
Boehler, who believes that this tvpe of
machine 15 fecasible, eshimates its speed
conservativelv at 100 kt. Major prob-
lems connected with the machine at
present are the lack of complete engi-
neering data on the labyrinth seal pro-
posed by Weiland and insufhcient loads
data for large circular structures which
might be forced down in a heavy sea.

Saunders-Roc in England is report-
cdly studving this type of vehicle as 1s
the U, §. Navv, Land versions of this
vehicle are visualized by some as revo-
lutionizing ground transportation 1
arctic regions.

The very large amplification factors
that were predicted for the annular jet
in 1956 and 1957 in scparate studies by

was the fact that a large negative pres-
sure exists around the base of a high-
speed jet. It was thought that a circular
et would have a negative rather than
positive pressure in its center and be
uscless for supporting a vehicle near
the ground.

Boehler and Chaplin, however, rea-
soned that when the jet was close to the
ground it would be turned outward in
much the same manner that a paper cup
spreads when it is pressed down on a
flat surface. Since the pressure acts
uniformly in all directions the spread-
out jet would exert a pressure against
the ground over a wide area, increasing
the hitting power many times.

While no exact mathematical proof
of this phenomena has been produced,
it was verihed expenmentally in 1957
by a group at the NACA.

Rir Flow

Air Flow Air Flaw

LEVAPAD is probably best suited for rail
transportation because it must operate over
a very smooth surface if its air lubrication
or air bearing is to be maintained.
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IMAGINATION

ACCURATE
RELIABLE AND
AVAILABLE

“OFF-THE-SHELF”
FROM TELE-DYNAMICS!

At Tele-Dynamies Ine. the systems
concept, long in operation, offers
many advantages to the user of
telemetric components and hard-

rare. Integrating their specialized
knowledge in the search for system
rellability and compatibility, TDI
specialists have developed out-
standing equipment with wide us-
age in telemetry and other instru-
mentation applications.

One of the world’s largest and old-
est suppliers of telemetering equip-
ment, Tele-Dynamies continues to
make available . . . off-the-shelf . . .
components, assemblies and sys-
tems of outstanding accuracy and
reliability.

L R R R RN R R BN R R NN N NN NN

Tele-Dynamics Inc.
5000 Parkside Ave., Philadelphia 31, Pa.

Please send me complete technical date and speci-
fleations on felemelering equipmenis listed below,

[} Type 1004 Crystal-Stabilized FM Transmitter
L] Type 1108A 100-WATT BF Power Amplifier
(] Type 1213A Voltoge-Contralled Oucillator
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» MISSILE AND AIRCRAFT
TELEMETERING

= MISSILE AND DRONE
GUIDANCE

= DATA ACQUISITION AND
HANDLING SYSTEMS

o SYSTEMS DESIGN AND
MANAGEMENT

» ENVIRONMENTAL TEST
FACILITIES

* COMPUTING SYSTEMS
o COMMUNICATIONS

i

INE TELEMETRY

MNEW Type 1004 Crystal-Stabilized FM Transmitter— 5-watt oulput
fram 237 ounce poackoge, True frequency modulotion for first time
in 1n||-.lmr|rr'|r gHoined by diode copoacitonte woriotion I:.:irl:uil
patent applied for), 215-2860 mc in one unit, Crystol stobkdization
holds cenfer freguency to 0.015G occerocy through — 55 1o
4100* €, 15g-2000 eps, BOg shock. B tuning adjutments. Has
builll-in sutput fller, Meels MIL-I-&181B, Availlable with 6.3 and
28 v filaments,

Type 1108A 100-Wett RF Fower Amplifler—MNew mozimum-
efficiency unit for miniature telemetry systems. Covers full telemetry
range (215-2860 me), and adaptable to guidonce boend (430-520
me). Ceoramic hwbe provides 100 waths with Jd-walt drive ond
850V B-l. Utilizes mterngl blower, Has built-in low poss outpial
filter, ond power ond plate leods are RF filtered, Meels inter-
ference specification MIL-1-41818B ond missile envirenmental con-
ditions. Power tube protectively bicsed—detuning or loss of
eaciiotion does not burn oul tube or external power supply.

Typa 1213A Valtage Controlled Sub-Coarrier Chcillglor—Accepls
gither AC or DC transducer inpuls. Conditioners converiing ac 1o
de ne longer needad. Single ended or balonced nput. +1.5 or
0 e 3 volts, = 7'3% deviction oll channels, =15 deviation 22-70
kt. Avoiloble in all IRIG channels, Plugs inte standard TDI pre-
wired maunts farming system subossemblies. Meets misille environ-
mental requirements. B ocunces. 2 x 3 x 114", Hos test points,
odjustment controls, byilt-in output filter and isclotion from inter-
action in mulli-channel operation. Service proven.

E‘? ::-‘?m?-nzan:f ::)‘?ﬂi;n fﬂ‘;ﬁﬂ'mh'm:

3000 PARKSIDE AVENUE » PHILADELPHIA 31, PENNSYLVANIA
Western Regional Dffices: 15016 Ventura Bivd., Sherman Oaks, Los Angeles, California
305 Washington Avenue, S.E., Albuguerque, New Mexico

INC.

—

TN .,

JETS upstream of elbow in Proteus 705 turboprop engine plenum chamber (left) are fed from serate tappings. Plumbing is located
between inner and outer skins. At right, multi-duct plenum chamber divides flow around intake elbow, Auxiliary intakes are at bottom,

Proteus 705 Overhaul Life Extended

By John Tunstall

London—Owverhaul life of Bnstol-Acro
Engines’ Proteus 705 turboprop engine
has been extended to 2,000 hr. hfe by
the Air Registration Board, after 22
months of service on Bristol Britannia
transports.

Rehability of the 3,900 eshp. engine
i« reported in a company analvsis of
172 unscheduled engine changes, which
put average flying hours per unsched-
uled engine change at 3,000 hr. and the
feathering rate at one engine per 4,550
hr. of service. This record has been
achiecved, the company said, despite
frustrating encounters with new  tvpes
of 1wcing eondihions.  Fngine entered
service with overhaul life of 500 hr,

More than 50% of the unscheduled
engine changes were due to two non-
mechanieal features, which point up the
outstanding over-all engineenng integ-
rity of the engine design. Both defect
ciuses have been largely eliminated. A
faulty batch of Nimonic fhrst stage
blading was responsible for 37.8% of
the removals and 14.5% were due to
ice damage to the compressor.

The record of the later Proteus 755,
engine which is only slightly modified,
is accordingly more impressive. By
last September, engine hours per un-

AVIATION WEEK, January 12, 1959

PROTEUS turboprop engine is prepared for test in new British Overseas Airways Corp.
installation at Nantgarw, Treforest, South Wales. Facility tests engines to 10,000 eshp.
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This contact pin and sleeve are the secret of success
of the revolutionary new Cole Electrical Connector
. the reason junction can always be made quickly,

easily, positively . .

. even though pins may have be-

come misaligned due to rough treatment, high shock,

vibration or temperature.

The unigue two-ball and socket action of the contact
is that of a universal joint, permitting unusual flex-
ibility and allowing pins to be inserted at an angle.
Far less pressure is required to close than with con-

Cole Connectors can be made
in any size, shape or capacity

and with any number of contacts.

iﬁ:ﬂ'ﬁ‘-ﬂi

ventional connectors. A basic seal of the basic ter-
minal arrangement is possible. For high temperature
use, ceramic parts can be used.

The Cole Connector can be made with any number of
contacts, in any size or shape from miniaturized to
high-capacity pins. Because close tolerances are not
required, special designs can be efficiently manu-
factured in small quantities. This may be the solution
to your connector problem. Write us regarding your
requirements,

Some of the more than 1,500 APPLICATIONS of the
Cole Connector submitted since its recent introduction:

Rircraft
Missiles
Electronics
Atomic Energy
Automotive
Engines

Test Equipment
Instruments
Electrical Machinery
Broadcasting
Army Ordnance
Radar

Steel Mills Business Machines Theatrical Equipment
Computers Food Machine Air Conditioning
Communications Petroleum Refining Textile Machinery
Naval Vessels Railroads Ground Support Equipment
Relays Refrigeration Underwater TV
Rocket Engines Mining Compressors

Fire Control Systems Television Electronic Cathode
Machine Tools Power Transmission Ray Switching
Reaction Motors Naval Ordnance Medical Equipment
Dil Well Equipment Pumps Generators
Underwater Warfare Appliances Motors

Batteries Transformers Laboratory Equipment

“Patent applied for

ELECTRIC CO.

8439 Steller Drive
Culver City, Calif.
TE 0-4701

scheduled engine change had reached
4,380 hr. and the feathering rate was
0,360 hr. This engine entered service
12 months ago and its record, say Bris-
tol engineers, comparcs with the hest
piston engines after many vears in sery-
ice.

Currently, the Proteus 705 has an ap-
proved life of 1,600 hr. with all Brit-
1sh Overseas Airways Corp. Britanma
102 aircraft flyving one engine to 2,000
hours. The 755 engine has an approved
life of S50 hr. and 15 on tnals to 1,050
hr.

Annual Utilization

Altogether Proteus engines logged
356,000 service hours up to Oct. 31
and Brntannmia annual ublization rose
during this period from 2,500 hr. to
3,800 hr., a fgure which Bristol main-
tains has never before been achieved so
quickly by any other airplane.

Fault in Nimonic 90 first stage tur-
hine blade matenal resulted from blade
makers using extruded stock which had
necessitated the introduction of an ad-
ditional annealing operation, This had
mcreased the grain size and had cor-
respondingly lowered the fatigue hifc.
In all Proteus 705 engines the blade
material was replaced ]‘n Nimonie 100

at overhaul, according to Hugh Green,

Bristol's chief production designer.
The wcing damage was caused by

lumps trapped between the stators and
the first stage compressor blades, caus-
mg the blade tips to advance on the
stators and rub. Modification was to
merease the axial blade/stator clear-
ance but the primary cure was the elim-
mation of the icing itself.

Main hr:tnn% fatlures accounted for
nine out of 172 engines removed, and
have been the subject of detail modi-
fAcations.

The most signihcant change was the
chmination of the rear compressor rol-
ler bearing.

COngmally the shaft was located later-
allv. by the roller bearing and axial
thrust was taken by the ball bearing.

Trouble developed because the ball hmr

ing imposed a lateral restraint and :

cordingly the roller beanng was L]lll'l-
inated and both latcral and axial loca-
tion was achieved by the ball bearing.

New high tungsten alloy races were
introduced on this compressor bearing
and on the propellor turbine bearing
as a result of two failures of the latter.
The remainder of the nine bearing
failures occurred i the propellor shaft
compling front bearing and were elim-
mated by increasing the fatigue strength
of the cage.

Steel bearing cages had  previously
been given a phosphate treatment for
lubrication purposes.  This reduced
the fatigue properties and a change was

® Design ® Research

craft and missiles.

ENGINEERS

® Development
® Electrical Controls

Projects include constant speed drives,
hydraulic motors, pumps and other com-
| ponents for commercial and military air-

Send Resume and Technical Background Data to:

SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, Il

SUNDSTRAND AVIATION

® Gearing ® Bearings

and small

-'H—_'_-'
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own mill at Adrian, Mich.
Serving the Aircraft Industry for 38 yeors!

AN PELT E'DEI'EIIATIPH

= Warehouses:
B BUFFALO
B CHICAGO
@ CINCINNATI
@ DETROIT
CARBON « ALLOY« STAINLESS @ L0S ANGELES
Tailored to vour needs—emergency W
hqunntityhruq%ﬁﬁfi?ﬂﬁ = Mill: |
e s ADRIAN MICH
I

I

-«

work in the fields of the future at NAA

STRUCTURAL
TEST
ENGINEERS

NAA has immediate openings
for senior engineers to work

on such top-level projects as

the B-70. F-108 and the rocket
ship X-15.

As part of our expanding
organization, you'll manage
elevated temperature test
projects, including planning
and design: conduct tests and

report results.

INSTRUMENTATION
ENGINEERS

If yvou know instrumentation
and equipment limitations,
and are experienced in the
design of setups, there is a
career for you measuring
strains, static and dynamic

loads. temperatures and
deflections.

Write to: Mr. A. A. Stevenson,
Engineering Personnel, North
American Aviation, Inc., Los
Angeles 45, California.

NORTH A

AMERICAN
AVIATION, INC.

]
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CASLE HISTOR/IES

CUSTOMER PROBLEM:

Extensive testing revealed sluggish response
of automobile speed control device.

SOLUTION:

N/D Sales Engineer, in cooperation with
manufacturer, recommended replacing existing
pure thrust bearing and bushings with New
Departure double-shielded ball bearings, These
light-duty, non-loading groove bearings, with
uninterrupted ball raceways, withstand radial
and thrust loads in any combination. This

One of New Depoarture’s high
volume ball beorings. lLow
torque charocteristics provide
the high sensitivity demand-
ed by speed control device,

Photo: Courtesy Perfect Circle Corp.

Nip Leoring Soled Response Problem
1 New Aufomoiive Speed Contro/ Device/

change resulted in virtually friction-free oper-
ation of the speed control device, correcting
the response problem. What's more, these New
Departures eliminated a lubrication problem
and simplified assembly and maintenance.

Perhaps there’'s a New Departure automotive
production ball bearing that will help solve a

problem in your product . . . or produce an
over-all cost savings. For more information,
write Department G-1.

Available through United Molors System and its Independent Bearing Distributors.

ERPARTURE

DIVISION OF GENERAL/MOTORS, BRISTOL, CONN,

AWOTriiAl G BOLLSE LIKE A SFALL

made to a sulphate treatment which
restored the fatigue properties.

The reduced chromium content of
the Nimonice 100 material lowers its
resistance to surface corrosion.  This
material, which replaced the Nimomce
90 used in the Proteus 705, was used as
a design requirement 1o the later 750
serics,  Subjecting this matenal to so-
dinm dichromate treatment produces a
surface laver which restores the blade's
resistance.

The most protracted development
phase for the Proteus design  team
started late during proving trials when
it was revealed that the intake conhg-
urabion would not process dry 1ce par-
ticles. T'hese crystals led to two un-
suspected icing hazards which had not
previously  affected aircraft or  piston
engines. A baffling feature of both -
ing conditions was the fact that they
were aggravated by the apphication of
cowl heating.

In one condition, the ce crystals were
dry, visibithity was good, the ambient
air temperature was below —15C and
heights were in excess of 20,000 tt. The
ather condition occurred at ambient
freczing levels and the 1ce crystals were
mixed with free water.

Dry Icing

Drv icing was first expenienced in
Apnl, 1956, and an nveshgation pro-
gram led to relatively simple modihea-
tions which were easily corporated.
But these proved inadequate against the
extremely  severe mixed icing  condi-
tion which was not fArst encountered
until after the aireraft had entered serv-
ice 1n February, 1957.

['he effects were confined to tropical
fronts with very high water content and
resulted in total Hameouts and com-
pressor damage.

Cause lav in the intake geometry of
the Proteus, but drv ice particles can
affect all large air-breathing engines.
Against the classical supercooied drop
lct fiL‘i]lg hazard, the reverse low con-
fouration of Proteus possessed inherent
anti-icing propertics, and the enginc
with conventional cowl heating had
demonstrated outstanding performance
throughout natural and simulated 1cing
trials.

In one severe test under Civil Aero-
nauntics Administration conditions, af-
ter the engine had run for 43 mun. at
—4C with anti-icing services switched
off, the output only dropped 3%. Con-
tributing reasons, although these are
cntirely incidental to the design, are
the large plenum chamber which has
a marked volumetrie icing  tolerance
and the presence of the combustion
chamber tunnels which traverse the
inlet annulus on the wav to the tur-
bines, and provide local surface heat-
mng.

Drv ice particles do not stick to cold
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Where reliability is critical...

Potented Metal-Base Type

Chemelec

STAND-OFF and FEED-THRU INSULATORS

Simple to install, resistant to heat and break-
age, and—above all—reliable under any con-
ditions, Chemelec Stand-Off and Feed-Thra
Insulators are the obvious choice in missile guid-
ance, lire control, tracking, and radar systems . ..
nearly all critical electronic circuits. DuPont
TeEFLoNT—unmalched for electronic applications
—is used as the insulator body. TerLon has ex-
ceplional dielectrie properties, is chemically inert,
resisls heal Lo extreme Lemperatures, won't break
under severest shock or vibration. And, Chemelec
Compression-Mounted Stand-Off and Feed-Thru
Insulators are designed for easy installation. You
simply press them into pre-drilled holes; they
become sell-fustening, requiring no addilional
hardware for adjustment. Available in compres-
sion-mounted, metal-base, miniature and sub-
miniature types . . . standard R.MUAL colors with
a wide range of sizes and lerminal designs.

For further information, wrile for Catalog
EC-3538. Fluorocarbon Products, Ine., division of
United Stales Gasket Co., Camden 1, New Jersey,

Chemelec connectors

¥Registered Trademark

—Teflon Insulated for Outstanding High Freguency Service

Chemelee TerLoN-ingulated male and fe-
male conneotors are used mainly as break-
away connectors . . . plug-in erystal diodes,
plug-in coils and forms, test probes. Oneo
compressed inlo chassis holes, the connec-
tors need no further adjuostment or hard-
ware. Chemelee Conneclors have all the
fine TerLos charncteristics, and are avail-
able in the 040, 050, and 061 pin size.
Femuale connectors are nlso available in the
tDuPont Trademnark LB size.
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THE MERGER

The legal act of merging two companies into one does not of itself
change the sum total of their capabilities. Thus, today the compe-
tence of the Ramo-Wooldridge Division for the development of
electronic systems for military and commercial applications is indis-
tinguishable from that of its predecessor organization, The Ramo-
Wooldridge Corporation, while the skills of the Thompson Products
group of divisions in the design and large-scale production of preci-
sion devices also remain unchanged. Soon, however, effects of the
merger will begin to appear. One early effect will be an important
addition of manufacturing strength to Ramo-Wooldridge programs,
several of which have passed out of development and are in the
prototype or manufacturing phases. Conversely, the special skills
of Ramo-Wooldridge scientists and engineers in certain fields can
usefully supplement the services that the Thompson Products divi-

sions offer to their customers.

The formation of Thompson Ramo Wooldridge Ine. is intended
to provide an unusual capability for the development and produc-

tion of the complex electronic and mechanical devices and systems
required by today's expanding technology.

...:.”'.\... Thompson Ramo Wooldridge Inc.
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Main Offices » Cleveland 17, Ohlo
Les Angeles 45, California

DIVISIONS AND PRODUCTS

TAPCO: Missile and aircraft auxiliary power
systems, ground support systems, fual systems,
pumps, accessories, hydraulic systams, pneu-
matic systems; electronic control systems,
microwave switches: frame struclures, prassura
vessals, Jat enging compressor blades, rofors,
stators, and impellers; turbine buckets, rotors,
and stators; structural and {abricated compo-
nents. Rocket engine cases, nozzles and pumps.
MNuclear reactor control rods, pumps, access-
orieés, and core structures, Precision investrment
and conlinuous vacuum cast parls for aircraft,
missiles, jet and rocket engines. Vatuum cast
super-alloy ingot, billet and mill shapes.

RAMO-WOOLDRIDGE: Electronic raconnais.
sance and countermeasures systems, infrared
systems, analog and digital computers, air
navigation and traffic contral, anti-submarine
warfare, electronic language translation, infor-
mation procéssing systems, nuclear energy
applications, missile electronics systems, ad-
vanced radio and wira line communications.

AUTOMOTIVE and INDUSTRIAL PRODUCTS:
Valves and associated parts for all types of
internal combustion angines. Stearing linkages,
front wheel suspension ball joints, hydraulic
cylinders and pumps, cylinder sleeves, piston
rings. Truck retarders. Diesel engine turbo-
chargers. Rock drill bits and drill rods. Alloy
pistons for automotive and aircraft; impact
exirusions, permanent mold and die caslings.
A wide variety of automolive replacement parls
distributed nationally and overseas through
7,000 distributors.

CONSUMER PRODUCTS: High fidelity amp-
lifiers; FM-AM radio tuners; magnetic tape
recorders; stereaphonic sound systems, public
address and intercommunication systems, Tels.
vision cameras for industrial and broadcast
purpases; complele low-power television broad-
casting stations,

THE THOMPSON-RAMO-WOOLDRIDGE
PRODUCTS CO.: Digital control computers
and associated equipment for automatic control
of industrial processses, data logging and com-
putation, pilot piant operation and process
research, test facility operation, and general
computational use

PACIFIC SEMICONDUCTORS, INC.: Ger-
manium &nd silicon diodes and transistors,
high voltage rectifiers, subminiature rectifiers,
voltage variable capacitors.

Number of employees: 22,000

Estimated 1958 Sales: $335,000,000
Plants in Los Angeles, Bell, Culver City and
Lang Beach, Cafifornia. Denver, Colerado.
Michigan City, inoiana. Cambridgs,
Massachuseris, Warren and Partland, Michigan
at. Louis, Manchester and Sullivan, Missour.
Cleveland, Euclid, Willoughby, Minerva, and
Columbus, ohve. Danville and Harrisburg,
Pennsyfvania, Roanoke, Virginfa. St. Catherines,
Ontarfo,
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* ENGINE FLYING HOURS IN S5ERVICE AT DATE OF INCREASE

ICE particles in presence of free water, stick in elbow of plenom chamber intake (left—A) and are cleaned by jets supplied from compressor
tapping (B). Glow plugs ensure antomatic relight (C), as a safegnard, Graph at right shows extension of Protens overhaul life.

surfaces.  Because of  their  physical
stability, relatively large size and inertia,
thev bounce their wav through cngine
breathing svstems, and pass over wings
and external surfaces. lce crvstals were
thought to occur only in upper cloud
formations and then in verv shight con-
centrations. There had been little need
to collect data, particularly of a quan-
tative nature, and little existed.

First signs of trouble occurred dur-
ing BOAC Britannia route proving
trials in the area of Entebbe. Manifes-
tations were momentary drops of en-
zine rpm. of about 1% and in some
cases total Aameout occurred, Response
to manual rehghting measures was 1m-
mediate.

Because of the absence of external
icing and the fine weather conditions,
these fluctuations were first attributed
to water in the fuel system. Eventually
a  Britannia, fullv-instrumented  and
cquipped with closed-circuit television
to view the intakes, revisited Entebbe.

The cameras immediately revealed a
new icing technique. Ice particles
trapped in crevices and pockets in the
plenum chamber bumlt up, compacted,
then broke awav and crashed against
the inlet guide vanes causing temporary
partial bim:l..dgu which disturbed the
flow.

In most cases at Entebbe, the dis-
turbance was only sufficient to douse
one or two combustion cans and cause
slight fluctuations in engine speed. But
larger formations produced complete
flameout, the water content itself con-
tnbutmg to the dousing effect of the
flow disturbance.

These larger formations were associ-
ated principally with the heated sur-

AVIATION WEEK, January 12, 1959

taces which caused partial melting. In
this condition the particles became
stickv and compacted more readily. The
SAIME  ProCess L"'u|‘.llil'll‘lul.':ﬂ the adverse ef-
tects produced by using the anti-icing
SCIVICES,

Remedial action proved simple and
cflective and was teadilv applied to ex-
isting aircraft. The intake was cleared
of .tm.:ll.m intakes which trapped the
ice particles and was generally cleaned
n|:n,

Local heating was minimized hv
shielding the combustion chamber el-
bows, Platinum allov glow plugs were
inserted into half the combustion cans
to ensure antomatic relight.

Engine Speeds

Although no further flameouts were
expenienced, some shght fluctuations m
engine speed persisted. These were of
such short duration that thev would not
have been detected on an  ordinary
revolution counter. Brnstol's engineer-
ing ice specialist added: "It was still
mhmitely smoother than a piston en-
gine,”

The second and more vicions mixed
icing condition was not experienced
until May, 1957, several months after
the Britanmia had entered service.

Turbulence at the ambient freezing
level produced a mixture of drv 1ce par-
ticles and free water. The large surfaces
presented by the plenum chamber in-
take elbow due to the reverse flow lay-
out were made wet by the free water
and induced large quantibies of par-
ticles to stick and accumulate in the
bend.

The cure was to accelerate the boun-
dary laver in this area by a svstem of

jets bled from the compressor. The
rig testing was carried out at the Roval
Aircraft Establishment, The method
prevents the formation of ice at this
area for a bleed Aow of 2% . Again the
modihcations were :'111:~nrpcnr;ttec%ain the
original hardware, and as a result flame-
outs were ehminated and Proteus was
cleared for all forms of feing conditions.

A particularly glum dav was regis-
tered between these two icing periods,
when a4 BOAC Britannia secking dry
icing conditions in the Carribbean area
Aew into the core of an 1solated cumulo
mimbus.  The sudden temperature
change caused a differential contraction
of the compressor casing which closed
up at the center line,

Severe rubbing and welding of the
stator blades in this rLgmu with the
compressor drum spacing nngs runed
two compressors. This type of contrac-
tion is inherent with a double-walled
casing civided horizontally, The maodi-
hcation included n.'hu]llg the tips of
the stator blades in the region of the
casing joint and by giving the drum
spacer nings a hard anodized abrasive
surface, readilv able to remove blade
material by grinding.

The 750 Proteus serics is ]]}'l‘l. sically
simtlar to the 700 series engines but
has been uprated to meet the long
range  Britanmia  requirement.  The
power turbine assembly i1s redesigned
and gas temperature raised. Pnnciple
derivative 15 the 758 which has addi-
tional burners to provide a 4% boost in
takeoff power at elevated airhelds. The
f.ruiz;ing rlﬁng remains unaltered.

Thhis series 15 to be superceded by the
760 series which introduced re-stag-
gered compressor entry guide vanes and
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b
r \ .! Ryan has built every production rocket motor

for America’s first operational guided missile
—the Army's Corporal —for over five vears.

It takes tremendous power to boost the 10-ton Cor-
poral to Mach 3 flight speeds. . . to drop its atomic blast
on a target 100 miles away. And this power must be
controlled with pinpoint precision.

Ryan achieves this fine precision by forming, weld-
ing, and machining Corporal rocket motors to labora-
tory-like tolerances. Ryvan has over twenty vears'
experience in this exacting type of work, which merges

|

SR R M iR |
- 'ROCKET MOTORT =&

i
i
-

high-temperature metallurgy with manufacturing skills.

Designed by the Cal-Tech Jet Propulsion Labora-
tories, the Corporal motor is built by Ryan for the
Firestone Tire and Rubber Company, prime contrac-
tors for the Corporal missile.

The Army relies on the Corporal’s rocket motors for
unerring performance—shot after shot. America’s
aircraft, engine, and missile manufacturers can rely on
Ryan, too—for building complete propulsion syvstems
...for building single components for rocket motors,
ramjets, or turbojet engines.

RYAN BUILDS BETTER

clectro-polished  compressor  blades.
These two features contribute to a re-
duction in specific fuel consumption of
3% . All current production and over-
hauled engines are being delivered to
this standard.

T'he 765 derivative of 4,445 eshp.
achieves a 6% power increase at cruise
and takeoft for small increases in com-
pressor speed and turbine temperature
which the company sayvs will not ma-
terially shorten the engine life. De-
rivatives in all three series have been
fully certified. The military 255 is 4
765 engine with a oneshot water in-
jection system for takeoff.

The company disclosed that develop-
ment work on another series is well
under way. The main difference of this
series will be the incorporation of
labvrinth scals at the tips of the turbine
blades, which substantially improve
turbine efhciency.

The company has temporarily drop-
ped development of a Proteus tvpe en-
gime which was to have had air-cooled
first stage turbine blades.

WHAT'S NEW

Reports Available

The following reports were sponsored
by the Office of Technical Services,
U. S. Dept. of Commeree, Washington
a5, D, €
A Study Of A Controlled Acoustical
Experiment In A Water Tank At 213ke.
—by W. G. Neubauer, Naval Research
Laboratory. Jan, 1958. S.50; llpp.;
(PB 131474).

Development of Niobinm-Base Allovs
—by R. T\ Begley, Westinghouse Flec-
tric Corp., for Wrght Air Develop-
ment Center, U, S. Air Force. May,
1958, $2.50; 113pp.,; (PB 151004).

Determination of Hydrogen in Zircon-
i Hydride—by W. H. Jones, \Wright
Arir Development Center, Dec,, 1957,
$.50; 10pp.; (PB 131972).

Development and FEvalnation Services
on Ceramic Materials and Wall Com-
posits For High-Temperature Radome
Shapes—by |. J. Dorsev. F. R. Mallory
& Co., Inc., for Wright Air Develop-
ment Center, U, S5. Air Force.  IFeh,,
1958. $.75; 20pp; (PB 131987).

Bibliography On Photographic Film
Dosimetry—by G. H. Gnffith, Wrght
Air Development Center.  May, 19565,
5.75 19pp.; (PB 151026).

An Extraction Procedure For The De-
termination Of The Metallic Constitu-
ents Im Greases—by L. A. Harrah,
Wright Air Development Center, UL 5.
Air Force. May 1958. 5.50; 15pp,;
(PB 151027).
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-Deﬂ/elapment
‘Production

TURBINE

@ Continental Aviation & Engineering Corp. is exceptionally
well qualified, both by experience and by facilities, for work
on the weapons systems of tomorrow. Qur background
embraces not only a half-century of internal combustion
engine experience, but also years of pioneering in gas turbine
engine development, and a full decade of work in the field
of solid fuels for ramjet propulsion of missiles and target
drones . . . Continental is staffed and equipped for a wide
range of assignments, military and commercial. The Detroit
Division Research and Development Department is supported
by our modern-to-the-minute Component Testing Laboratary
complete with environmental facilities located at Toledo. The
Toledo Production Division now producing various turbine
engines in volume is capable of supporting diversified pro-
grams...The CAE record of achievement is one of which many
a larger company might be proud. Inquiries are invited from
those having propulsion problems, on the ground, on the
water, in the air,

12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN

SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION

RECIPROCATING
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The PLANE

Northrop’s F89H Scorpion,
missile-carrying interceptor in
service with the Air Force.
The Scorpion is a two-seat All-
weather Interceptor Fighter,
flying at over 600 mph with
a ceiling of more than 50,000
feet., Power consists of twin
Allison J35 turbojets with
afterburners.

The PROBLEM

Maintaining an unbroken air-
foil between flaps and fuselage
fillets. A rubbery seal was
desirable, but had to be very
resistant to heat because of
the engine’s proximity. Also
had to withstand sub-zero slip-
stream and repeated abrasion.

The PRODUCT

—) B ) Y

Northrop designers called for flap
seals of Silastic®, the Dow Corning
silicone rubber., Silastic is durable,
stays rubbery under extreme con-
ditions.

#-_--__---_-------—_—-

TYPICAL PROPERTIES OF SILASTIC FOR SEALS

Temperature range, °F ______ —130 to 500
Tensile strength, psi _________ 750 to 1400
Tear Strength, Ib/in . ______._ 100 to 200

Eﬂmprgﬁsiun set, 9, @ 300 F ____ 20 to 40

For more information write Dept. 0913.

Dow Corning

CORPORATION
MIDLAND. MICHIGAN
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SAFETY

CAB Accident Investigation Report:

Mechanic Blamed in Western Crash

At 1344, Feb. 13, 1958, just after take-
off, Western Air Lines Fhght 19 expen-
enced severe control difficulty and made an
emergency geardown landmg in the desert
4 mi. north-northwest of the Palim Springs,
Calif., Airport. During the ground roll the
aircraft, a Convair 240, N 8405H, struck
larpe boulders in its path and fre occurred
which consumed the major portion of the
aircraft, There were no fatalities but sern-
ous injuries resulted to 5 of the 18 passen-
gers and minor mjuries to most of the
others. The crew of three received minor
or shight mjurics,

HISTORY OF THE FLIGHT

Western Air Lines Flight 19 is a sched-
nled passenger service between Las Vegas,

Nev., and San Diego, Calif., with an inter-

mediate stop at Palm Springs, Calif. On
Feb. 13, according to normal scheduling,
the mrcraft, N 8405H, used on Flight 19
was fAown from Los Angeles to Las Vepas
as Flight 12. This was the first flight for
the airplane following a No. 3, areas 1 and
3. heavy mamtenance, check performed by
the company at its overhaul base located
on the Los Angeles International Airport.
The flight crew of Tnp 19, who also
operated Trip 12, consisted of Capt. Rich-
ard E. Schumacher, First Ofhcer James R.
LeBel, and stewardess Barbara IF. Grnimes.

Following crew preparation for  both
flights, Trip 12 was completed in a routine
manner. At Las Vegas 330 gal. of fuel
were added to the exisbmg fuel on board,
m.'il'.ing a total of 700 gal. No mamtenance
and no other pertinent services were per-
tormed or requested. Departure from Las
Vegas was at 1230, about 15 min. behind
schedule, the result of minor unrelated de-
lavs. First Officer LeBel, seated in the cap-
tain’s seat, flew the aircraft to Palm Springs
while Capt. Schumacher, m the nght
seat, supervised the flight and performed
the duties of first officer. The flight was
planned according to a DVFR ([ Defense
Visnal Flight Rules) fight plan, Upon
reaching the intended cruising altitude of
10,000 £, mild turbulence was encountered
and for passenger comfort the altitude was
changed to 12,000 ft. Otherwise, in clear
weather conditions the scgment to Falm
Springs was uneventful and arrived at 1330,

The Palm Springs stop was for passenger
changes {Jill}'; therefore, the crew remained
on board and the aircraft did not receive
attention. After about 6 min. at the ter-
minal the engines were restarted and First
Ofhcer LeBel taxied the amrplane to run-
way 31 for takcoft. Pretakeolt checks were
completed during which the engines, pro-
pellers, and instruments gave normal indica-
tions. The gross weight of the Convairr was
35,655 1b., which was 4,742 1b. less than

1 All times herein are Pacific Standard
hased on the 24-hr. clock, Altitudes are
mean =2¢a level unless Indicated otherwise.

AVIATION WEEK, Januvary 12, 1959

the maximum allowable for takeoff. Accord-
ing to the load manifest the load was dis-
tributed within the center of gravity limita-
tions.

About 1342 Flight 19 took off from
ranway 31, The takeoff appeared normal,
and the aircraft climbed to approximately
>00 ft. above the ground. At this time
several ground witnesses saw two or more
silvery picces separate from  the aircraft.
Most witnesses said the pieces seemingly
separated from the area of the nght wing.
Almost simultaneously the aircraft was aob-
served to nose down sharply and descend
at a steep angle. As it neared the ground
it leveled off considerably but continued
to descend. It contacted the ground rais-
mg a large cloud of dust and then dis-
appeared from the view of the observers
hehind mtervening higher terrain, Seconds
later large columns of smoke were seen
rising from the accident site.

Weather condibions were no factor in
the accident.

INVESTIGATION

Prior to the origination of Flight 12 the
pilots performed a prefhight  walk-around
mspection of the aircraft. The description
of this mspection by the p[If:l‘ﬁ mchcated
it was in accordance with company proce-
dures, It also showed that the mspection
would have revealed discrepancies of a
nature which would normally be detected
during the pilot walk-around. However,
none were noted.

Both milots stated that except for about
4 deg. left aileron trim required dunng
climb and about 3% deg. in cruise, N 5405H,
its powerplants, and all equipment func-
tioned  pertectly,  The amommt of trnim
necessary, they stated, was within allowable
tolerance for continuation of the operation
but wounld have been written up after the
completion of Flight 19,

The pilots stated that the takeoff roll
was entirely normal and when the aircraft
was :Lp]:nrrn;'im.ltu]j.' 30 ft. above the runway
the landing gear was retracted. Thereafter,
takeoff flap was raised and power was re-
duced to METO (maximum except take-
off ). When it was determined that no
appreciable turbulence existed and about
1,000 ft. (550 ft. above the ground) was
reached the frst officer called for climbing
power, The p[h]l?. stated the climb .|ilg]{:
was normal and the airspeed was 155 kt.
The frst officer made a slight right bank
to keep another aircraft m sight and then
rolled out. At this instant there was 2
noise which impressed the F-ilﬂt!i a5 hf_'{ug
a structural falure. First Officer LeBel, who
continued to Ay the airplane, smd the ele-
vator control became “sloppy” and the air-
craft began “bucking” and “buffeting” in
a manner “as bad or worse than a secondary
stal.” The nose of the arcraft dropped,
and elevator control would not raise it.

First Officer LeBel said that at this time

he doubted if he would be able to control
the aircraft and told Capt. Schumacher
he thought they must have a “broken ele-
vator.,” Both pii{}tﬁ stated that thev agreed
a crash landing was inevitable and that the
nose would have to be rmsed to accom-
plish it. First Officer LeBel stated that he
then pushed the nose down to a 30-40 deg.
;111.T__;]L' and added nearly full power. When
the mrspeed increased to 240-260 kt. the
first officer sensed a partial regaining  of
elevator control.

He then added full power and when
about 300 ft. above the desert began de-
creasing the angle of descent. The hrst
officer said that when the aireraft was abont
50 ft. above the t__il.'m!nd_ Capt. 5Schu-
macher asked if he wanted the landing gear
down. The reply was afirmative. When the
landing gear extended, the frst officer said
that he noted somewhat more pasitive ele-
vator control. He said that he was able to
raise the nose of the aircraft so that ground
contact occurred main gear hrst, the nose
shghtly msed. The specific touchdown
speed was unknown but the fArst officer
thonght it was in excess of 200 kt.

A passenger seated on the right side of
the aircratt in the window seat of the hrst
row stated that at the ontset of the vibration
he saw a large piece of the right wing break
loose and “Hop back and forth” on the
wing, He smid this lasted three to four
scconds, then the piece separated from the
wing. He said when the piece was gone
a mass of tubing and pipes was exposed
along the front of the wing. At least one
other passenger saw a piece flash past his
window at approxmmately the time the buf
feting started.

Severe Buffeting

The buffeting in the cabin was described
by several passenzers and the stewardess.
One passenger said the aircraft “bobbed
like a cork on a stream.” and another said
the buffeting made it difhenlt to get hold
of her safety belt clasp to pull the helt
tichter. The stewardess stated the buffet-
mg spilled gallev equipment onto the foor.
hurled her equipment kit down the aisle,
and even shook her stewardess cap from
her head. She doubted that she conld have
staved m her seat if her seat belt had not
been fastened. She sud there was no pat
tern to the ]}llFF:.'l‘ing and it was {:Lllh‘l]l:l.'
severe up and down and from side to side.

The crew smd the aircraft rolled fairly
well over the romgh terrain until it strock
boulders which were scattered over the
desert surface. They stated the landing gear
failled when it struck the boulders and
mounds of dnfted sand. The aircraft then
shd to a stop and hre broke out m the
left wing. Almost at once the fre spread
and became uncontrollable.

Becanse of the hre on the left side of
the atreraft the evacuation was :1L'Et]l|1|:||i:-;lu::|
throngh exits on the right side. The front
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Over the past two vears the Kobe Tri-
plex pump has been proved capable of
pumping hydraulic fluids at tempera-
tures ranging from —65°F. to 550°F.,
at pressures up to 3,000 psi. Two dif-
ferent companies have each logged
more than 1,000 hours on a Kobe
Triplex at temperatures in excess of
400°F. Neither of those two installa-
tions nor anv other in high temperature
service have experienced any repair or
replacement problem.

The Kobe Triplex is characterized by
having metallic gaskets for all static

b
Al

Recent shipment
of 10 Koba Pumps
for Convair, Ft. Worth,
for high temperature testing.
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Installation of Kabe Triplex Pumps
at the Bendix-Pacific high temperature facility

seals in the fluid end, and by a metal-
to-metal lapped fit on the plungers and
liners. There is no requirement for cool-
ing any part of the pump in high tem-
perature service,

When used in a high temperature fa-
cility, the Kobe Triplex eliminates the
requirement for a high pressure heat
exchanger. The pump permits the de-
sign of a test stand with a minimum of
fluid in the system and thereby mini-
mizes the maintenance cost of peri-
odically replacing expensive hvdraulic
fluids. Technical data on request.

The

THE HOT PUMP

ANSWER for
high temperature

hydraulic testing

KOBE

TRIPLEX

I
Pump g ,

g
I|'

Also pumps for

HYDRAULIC COMPACTION
STRESS ANALYSIS
TESTING PRESSURE VESSELS

In addition to the standard 5,000
psi units, Kobe Triplexes are
available with pressure ratings of
10,000 psi and 20,000 p=i, and a
30,000 psi version is now being
developed, These are suitable for
use with oil or water with

soluble ail.

——e—

e T —

We will, of cowrse, welcome an
apportunity of quoting on your
requirements. Please eall or write =

AIRCRAFT SALES DIVISION

3034 E. Slauson Ave. 1 B15 Superior Avenug
Huntington Park. Calif. : Cleveland 14, Ohio

LUdlow B-1271 | CHerry 1-5633
i

Fll;i{jfllf__’l door was r:p::m::l by Capt. Schu-
macher and the hArst and second window
exits on the night side by passengers. A
third passenger, with stewardess Grimes at
lus side, attempted to open the rear emer-
gency door but found it was jammed.,

According to the crew and passengers,
the evacuation was fairly well distributed
tllmuih the three openings. It was done
N an nr-[]uh and rapid manner with most
agreeing it required less than a minute.
[t was also agreed that seat belts remained
imtact and the seats anchored to the Aoor.
The leg of one passenger was broken when
it was caught in a scat or became entangled
in a safety belt as he was stepping thmucrh
the second window exit. There was no
panic and passengers moved well away from
the fire fully cognizant of the possibility
of an explosion. The captain and first
ofhicer then checked the cabin to be sure
all were out. Many passengers were highly
complimentary of the efficient manner in
which the pilots and stewardess handled
their duties.

Investigation at the accident scene re-
vealed that the awrcraft mitally contacted
the ground four miles from the far end of
runwayv 31. This area is desert land which,
althongh relatively flat, has many sharp
rises, depressions, and mounds of drifted
sand. It 1s also strewn with thousands of
large and small boulders buried or par-
tially buried in the desert floor. The initial
contact was evidenced bv intermittent hre
tracks on a magnetic heading of 320 deg.
The tracks were apparent over a distance
of about 600 ft., at the end of which the
lett mam gear struck and was tom off by
a huge boulder. This gear was located
about 100 ft. past the boulder and about
45 deg. to the right. The absence of marks
im the sand showed the FCAT Was lofted to
the final resting place.

The aircraft continued straight ahead
lemigh many boulders. over dunes. and
uneven terrain wlich subjected it to severe
apact forces. With the left gear off, the
impacts cansed major rmnpumul"-. of the
aircraft to separate along the wreckage path.
The left propeller dome was found 700 ft.
trom the initial ground contact and at 1,100
tt, the lett engine nose case and propeller
came to resk. A few feet farther and '~;'|1-L_r'|1|‘|_1'
to the right the right engine nose case and
propeller were located. Numerous smaller
picces of aircraft structure were strewn
along the path at various distances. The
right wing was sheared off and it came to
rest inverted 1,185 ft. past the imtial con-
tact pomnt.

Just bevond this wing the right engine
E'.I'H'l-"-ll.l‘ "-‘L'u,'l."l[fl'l'l ﬁlld T]"'Iil.' 'I.'l'l."ill'l T]Iil’.[l.ll'-"' n-L.11'

were found.
The remaining portion of the aircraft

stopped upright a few feet past the nght
wing and engine. This portion consisted
in the main of the fusclage, left wing and
engine, and portions of the empennage,
\lthough completely gutted by fre, the
Emnh_:-.L according to testimony of the crew
and passengers and some physical evidence,
apparently  withstood the severe ground
impacts and came to a stop in relatively
good condition. Because of the destruction
l'.l'n fire it was impossible to determine why
the rear emergency exat was jammed,

The major portion of the right wing
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Continuous
thinking...

.research and experience developed
Magnetic Research Corporation’s all new
DC-DC CONVERTER...a converter
whose versatility i1s adaptable to telemeter-
ing, guidance, control and communication
groups . .. or any other application
where the DC regulated power is required.

DC-DC CONVERTER specifications
OUTPUT POWER: MULTIPLE 150 WATT MAX.
SIZE: 5.0” X 3.5" X 3.7"”. WEIGHT: 3.5 Ibs.
EFFICIENCY : GREATER THAN 75 %

LINE REGULATION : LESS THAN =1 %
SHORT CIRCUIT PROOF. .. 28V DC INPUT

Pacing the industry in Astro-Magnetics

MAGNETIC RESEARCH CORPORATION

3160 W. El Segundo Boulevord, Howthorne, Caolifornin
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FOR GROUND CONTROL
AND TELEMETERING

TESA 321

A
FAST
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SENSITIVE
VERSATILE

POLARIZED RELAY

#321-&?’55 'I-HEI
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I __pl-l'-l VR LAY
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write for our new Catalog:
“"RELAYS BY DIAPHLEX"

with over 225 standard adjustments listed that are interchangeable with, and
cross referenced to the WE-280 code number.

SOUTHPORT AVENUE CHICAGO 14, ILLINOIS
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leadmg edge between the tusclage and right
cngine nacelle was found about one-half
JJIJIL* past the far end of runway 31. This
location relative to the aireraft wreckage
site confirmed ground observations that t]n*-.
component had separated in ﬂ:gh[

This portion of the right wing leading
cdge 15 mstalled as an  imdividual section
of leading edge. Its size 5 52 in. long and
15 in. deep. and it serves as part of the
airforl design by forming the leading edge
of the wing inboard of the right engine
micelle to the fuselage. Its construction
15 @ series of six former nibs over which the
wing skin is attached, The component 15
hinged on the top side with a “piano hinge”
enabling it to be raised for inspection and/or
repair purposes, In its down position the
leading edge is secured by a series of 27.
10-32 x 11/16, stress screws mstalled fmm
the bottom edge of the leading edge into
an equal number of 10-32 self-locking nuts
mounted on the lower spar cap of the wing.
Gap straps are used to cover the small
spaces on cach side of the leading edge
when it is in the down position. The gap
straps are flexible metal strips retained by
screws at the top. At the other ends. or
bottom ends of the straps, are Cross '|1:i|11-i
which serve to connect the straps into a
turnbuckle overcenter latch assembly which
is for the purpose of adjusting and drawing
pup the straps. The turnbuckle overcenter
latch umit 15 screwed to the lower spar cap.
Over the gap strap length a series of 12
fasteners is inmrpumt::d to hold the strap
and prevent it from “ballooning” in Aight.
Although the straps do hold the leading
edge down to some extent they are not

intended to serve this Function.

As noted, the leading edge component
was recovered about one-half mile from the
far end of runway 31. It was relatively
intact except that the skin covering, about
one-half of the heater duct, and the piano
hll'lﬁ_',l:' WCre Illlﬁimg A major pnrtu:l-u of
the skin and the heater duct were located
about 200 yards bevond the leading edge.
The hinge was recovered with the right
wing and although badly impact. damaged
it was still attached to the wing. The miss-
ing balance of leading edge skin, a picce
about 18 x 18 in., was attached to the hinge.

The self- ]mlmma nuts which were pre
nmnh mentioned as serving to retain the
27 stress SCTEWS dre normally held in posi
tion by a “gang channel” riveted th the
lower spar cap. The gang channel was
recovercd 1 several sections with 21 of the
27 selflocking nuts still in place. The
channel was recovered in the main wreckage
separated from the wing spar cap by impact
forces which sheared the retaining rivets.

Fach of the self-locking nuts was meticu-
lonsly examined under a magnifving glass
for any evidence of pulled threads, sheared
screws, or other evidence which would indi-
cate that the stress screws were in the nuts
at the tme of the accident. The nuts
were examined in their recovered condition
and again after they were cleaned, There
was no evidence which indicated the screws
were in the puts. In fact, the threads of
each nut were found to be in good condi-
tion; none was pulled and there were no
screw portions in any of the nuts.  Also,
1 search in the wreckage and along the
ground and flight path failed to recover
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any of the screws normally used to secure
the leading edge.

The countersunk screw holes in the lead-
mg edege showed no evidence of abnormal
clongation, marks, or tearing which would
he present it screws had worked loose allow-
g the middle portion of the bhottom of
the leadmg edge to “work” or “halloon.”

Both gap straps were recovered, One was
found just bevond the airport houndary and
the other was with the main wreckage,
Their examination revealed that both had
falled from loads beyond their  design
strength.  Failure oceurred when the cross
pins pulled out of the turnbuckle assembly,
The turmbuckle and overlatch assembly re-
maineed in place.

Except in arcas noted, the continned
examination of the aircraft, its engines and
propellers, and other major components re-
vealed no discrepancies. They were deter-
mined as not having been factors o the
accident. This was substantiated by the
pilots who said that there was no other
difficulty othier than the one involving con-
trollability of the aircraft after the h,.]ﬂ]llg
cdge separated.

As indicated, N 8405H received a No. 3,
areas 1 and 3, (heavy) maintenance check
just before the aircraft left Los Angeles as
Flight 12, The flving time involved since
the mspection was 2 hr,, 9 min.

Maintenance Check

With regard to the maintenance check
the investigation revealed that the aircraft
entered the maintenance hangar at approxi-
mately 1600 on Feb. 12, the aftermoon
hefore the accident. The lead mechanic on
duty instructed some of his crew to open
all inspection doors which included the
right and left wing leading edges. The
wnrk was done by several mechanics. The
aircraft inspector then went over the air
craft, noted and wrote up items for cor-
rection, Two discrepancies were located in
the area exposed when the right leading
edge was raised.  Investigation disclosed
these items were corrected and signed off
before 0030 Wednesday morning when
there was a shift change. Because the clos-
ing of all inspection plates is one of the
final actions during a maintenance check
the right leading edge and all other inspee-
tion plates remaned open.

The check continued and about 0330 it
wias time to close the many access panels,
inspection plates, and covers. The lead
mechamic assigned  personnel to  this job,
one of whom was borrowed from the engine
crew. This mechanic, a certiheated airframe
and powerplant mechanic, was assigned to
close the right leading edge and other open-
ings on the right side of the aircraft, a job
requiring considerable #ime.

The mechamic recalled that he frst
checked the self-locking nuts for security in
the gang channel. He then determined the
proper screw length, unhooked the nght
leading edge from its rased position, and
lowered it into place, Although other
mechanics said 1t was customary to put the
stress screws in along the bottom of the
leading edge before installing the gap straps
the mechanic in this instance imbially stated
that he installed the straps first and experi-
enced no difhculty.

Later, at the public hearing, the mechanic

work in the fields of the future at NAA

COUNTER-
MEASURES
ENGINEERS

Work on America’s most ad-
vanced weapon systems.

At North American Aviation,
such top-level projects as the
B-70 and F-108 weapon systems
have created unique careers
with a tremendous engineering
potential.

We have immediate openings
for specialists and systems
engineers in the held of electro-
magnetic and infrared counter-
measures, Specialized areas
include high power traveling
wave tube analysis, receiver
techniques, system logice, infra-
red systems design, and an-
tenna and radome development.
Experienced engineers are
needed to establish require-
ments for countermeasures
systems and to evaluate new
components and techniques and
their application to advanced
systems,

Minimum requirements are
actual experience in counter-
measures plus B.S. degree in
EE or Physics.

For more information please
write to: Mr. A, A. Stevenson,
Engineering Personnel, North

American Aviation, Inec., Los
Angeles 45, California.

THE LOS ANGELES DIVISION OF

'NORTH
AMERICAN
AVIATION, INC.
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We'll test your

military products for

Heat, load, shock, stress, pressure,
vibration. Electrical. hvdraulic,
pneumatic, structural. Physical,
chemical, mechanical. Whatever
test 1s required—microscopic com-
ponent or mammoth structure —
we have what it takes to handle it.

During 12 vears of test lab work
we've accumulated unigue experi-
ence and facilities in testing for
evaluation, design-qualifications,
and acceptance. We understand
the most stringent military re-
quirements. And we know how to
operate on a systems management
basis. Businesslike. On-schedule.

Write or phone: Test Lab Man-
ager, Missile Division Labora-
tory, North American Aviation,
Ine., 12214 Lakewood Boulevard,
Downey, California.

MISSILE DIVISION 7

NORTH AMERICAN AVIATION,

INC.
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WARFARE ENGINEERS

in Southern California

There are important positions available in these
small, independent engineering groups at Bendix-
Pacific for engineers at all levels, Bendix-Pacific
i5 particularly interested in strong, analytical
engineers whao have the calibre and capabilities
to advance into systems engineering programs.

Please write W. C. Walker
your qualifications or fill in
the coupon and mail it today.

W. C. Walker, Engincering Employm't Mgr.
Bendix-Pacific, Bendix Aviation Corp.
11600 Sherman Way, North Hollywood, Ealif.

| am interested in (check one)
[C] Electrical [] Mechanical Engineering

| am a graduate engineer with
degrea.
| am nol a graduate engineer but have
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> E— il pxperience.
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Address - S
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Zona State N
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testificd that he believed after hn\‘:.'ring the
leading edge he then put o a few screws
along the bottom edge of the leading edge
to align and hold the component. He said
he partially tightened these screws. Ie said
that the screws used were obtuned from
his taol box becanse, althongh he looked, he
did not see the screws ongimally taken out.
At least two mechanics, however, stated
thev had seen them hanging in a rag at the
leading edee opening. e stated that he
then u‘n&L]Hu] the gap strap overcenter latch
assembly  with screws and pulled up the
straps as required. The witness said he had
obhtamned an air-drnven screw dover at thas
time and to his best recollection had in-
stalled the remaining screws and  fully
tightened the few u!nrh had been initially
put in and partially tightened.

An engine lead I'|'|LL[1II'II-[. shated he had
seen two screws being tightened by the
mechanie using the air-driven screw driver.
e, however, did not recall the precise area
(gap strap or bottom leading edge) where
the serews were being tightened.,

An exammation of the mechanic’s tool
hox disclosed a supply of various tvpe
screws, The supply mcluded 10-32 screws
of both 11/16 and 9716 lengths, These,
and the others, were separated in individual
sniall contmners.

During the public hearing the mechanic
was asked directly, if, in view of the evi-
dence indicabmg that there were no screws
mstalled along the bottom cdge of the
les ading edee, he might have f[]-rﬂn’rtl_n to
install Han] In response the mtm'nl-. stated,
*. . . it just doesn’t seem like they were
m it When asked. the mechanie revealed
factors of a personal nature which  could
have contrnibuted to forgetting the screws.
These reasons were verified by Board mves-
’r]r_*:’rnrn

The mechanic said that he believed the
work on the leadmg cdge required about
30 min. and he completed the task at ap-
proxmmately 0400, Te then continued to
close other opemings for most of the remain-
ing shift.

Maintenance Responsibility

\coording to Western Air Lines mmin-
tenance procedures at the hime of the accr-
dent, the n-.pmn-.ihil:h for ascertainmg that
all IIh]J‘I..L.t'ﬂI'I openings are properly closed
aned secured was that of the lead aircratt
111L_|.]!|1llil. This 15 expressed i the com-
PATIV'S IIIEHH‘I'[ nance manunal (2.2.5(d)) as
follows: “'The lead mechanic will make a
walkaround mspection of the areraft to
ascertin that ALL ACCESS DOORS,
PLATES, OPENINGS AND CARGO PIT
LINING IS IN PLACE AND SECURED
md sign off the applicable line on the
Master Card.” The replacement and security
of all access doors, plates, and covers 15 one
ol fve items to be illdi'ri.t.hull]].' certified on
the bottom of the master work record form.
This item is to be signed for by the lead
mechame mdicating sabisfactory completion
prior to returning the aircraft to service.

The lead mechame who was charged with
this responsibility stated that he made the
mspection n his usual manner. This, he
saicl, was to determine that no plates were
open and/or hanging down. In response to
quulmln he said thi it he did not check each
plate “screw by screw”™ but Hmt he went over
IhL airplanc looking into various arcas and
sighting over 1ts exterior surfaces and then

SHOCK TUBE SYMPOSIUM

March 10 and 11, 1959

0Old Point Comfort, Ft. Monroe, Virginia
Sponsored by:

Air Force Special Weopons Center

This Third Annuval Shock Tube Symposium
offers the opportunity for pooling of
knowledge and experience in shock tube
research. A number of short papers will be
presented and o trip to the nearby NASA
Facility is plonned.

Motice to attend moy be sent to:

Commauander, Air Force Special Weapons
Center

Kirtland Air Force Base
New Mexico
Attn: SWRS—Mr. R. R. Birukoff

Those desiring to present short unclossi-
fied popers (20 minutes in length) on theo-
retical ond experimental shock itube
research, should submit obsirocts to the
ubove oddress at the earliest date for re-
view. Copies of all popers intended for
publication in the proceedings should be
ovailoble by the date of the Symposium.

The Symposium will be held at Hotel
Chomberlin, Old Point Comfort, Ft. Monros,
Virginio, Moke your own reservations through
Mr. John T. Brindley, Monager, the Norfolk
and Mewport Mews-Hompton—airports have
limousing connections to ithe Hotel Chamber-
lin. There will be no registration fee: the
eost occurring in connection with participation
in the Symposivm will be borme by the indi-
viduals ottending,

TEFLON
TUBING

For mechanical or electrical use, Markel
FLEXITE Teflon tubing rates superior in
resistance to corrosives, solvents, oils, mois-
ture and abrasion—yet it stays flexible and
has excellent electrical properties at tem-
peratures from -130°F to 480°F.

Markel, the leader in the field since 1922,
also makes precision FLEXITE in a variety
of other plastics—in sizes from F30 o 2158 "—
for every tubing application. Name your
requirements—for samples and prices.

*0u Foal Tragdemurk

L. FRANK & SONS

INSULATING TUBINGS AND LEAD WIRE

NUORRISTOWN, PENNGYLVANIA
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These features of

new Brush
ultralinear
recording

. give

Simplified Chart Re-loading.

In the fields of telemetry, ground support systems, analog

computing and laboratory testing, Brush recording systems
have incorporated features which have consistently kept

ahead of engineering requirements. Here are a few that
show why—

INTERCHANGEABLE PLUG-IN SIGNAL CON-
‘ DITIONERS. You get your choice of sensitivities—

Interchangeable, plug-in
signal condilioneérs.

you get high input impedance—zero suppression.

SIMPLIFIED FAST CHART RE-LOADING.

Loaded from the top—features automatic alignment
and tracking.

ACCURATE, EASILY REPRODUCIBLE
RECORDINGS. Your choice of rectilinear or curvi-
| linear charts—rugged ""throw-proof™ pens.

[llustrated above is a Brush RD-1684 rectilinear, 8 channel
recording system. Sensitivity of 10 millivolts per chart line—
input impedance, 10 megs balanced or 5 megs grounded.
Complete system includes mobile cabinet, oscillograph and

8 signal conditioners. No additional preamplifiers required.
Available from stock.

— N1t = !JI'USh INSTRUMENTS

DIVISION OF

37th & PERKINS | CLEVITE | CLEVELAND 14, OHIO
COoOmMPRPORAETIOMN
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checked the cargo pit li]]ing_ He said that
he conld not, from Tis mspection, state
whether or not the leading edge screws
were 1 ].ﬂ]tr_ but that his mspection would
normally reveal any screws sticking out or
p]ltu which were not Aush with the aireraft
surface.

He said that he expected a mechanic
with airframe and powerplant ratings to do
the job of “putting up plates”™ properly.
The witness indicated that he believed there
was a certam amount of work which those
mechanics do which need not he checked
on. He smd, I shouldn't have to check
evervthing.,” The lead mechanic estimated
that tlt.lmlul mspection of each and every
plate on the Convair would require about
45 mun. He said that such an mspection,
m consideration of his other duties of
directing, coordinating, and assigning the
work to be done by up to 12 men, would
be very difficult. He added that in his view
the inspection in issue was more properly
the function of an inspector rather than
that of the lead mechanic. The witness
stated that after completing the inspection
he had signed for the work on the master
waork record form and when he was relieved
he reported to the incoming lead mechanic
that the plates were closed.

Instruction Clear

Another lead mechanic was gquestioned
during the he; Aring concerning the manner
mn 'ﬁ.hhh he l]-l..t'fl:]l'llll.’_tl the walk-around in-
::.]}LLtmn. and his understanding of the com-
pany instructions delincating the responsibil-
itv to the lead mechamic. He sasid that the
mstruction was quite clear to him and that
it meant “just what at said” to inspect the
plates, see that they were in place and se-
ciured. He indicated that his method of
accomplishing the mspection was to view
the plates from close proximity, looking for
proper placement, looseness, and/or missing
or partally tightened screws. He said that
this was the onlv wav he knew how to do
the jobh. e indicated the IL*-}'J-(HIHI.]HI]’H Was
part of his work and he did it taking the
time which the task rufmrul He considered
the n,xprmﬂhlhh very important and  said
when he “bought off” an item he ascertained
personally th it it was done to his own satis
faction. He also considered his re sponsibility
a5 NECCSsAry check on the work of another
mechanie,  Other maintenance  personnel
testihed o substantial agreement with this
lcad mechanie.

During the investigation and public hear-
mg an overall review of the companvs
maintenance practices, procedures. and poli.
cles was meluded. Thas was done believing
hrmly that these areas, particularly  these
welatmg to the heavy check phase, were
prnprrlk' par of the Board’s il:w]}ml*ai]':i'li['..'
m accident mvestigabion,

'he mamtenanee structure, i most re-
spects, 15 er:]]u]hh ko other @mir carmers.,
AMamntenance g:hi ning and mstruchions ong
mate with the Director of Maintenance and
are passed to a shift foreman who m turn
passes them through lead mechanics to the
mcividual mechanic. The company utilizes
a progressive maintenance and card system,
In general, the cards show work to be done
according to the check bemng performed and
a master work record form designates the
cards ;|]:-]:err]1-ri;ul'+.- for the check. Items com-
pleted are mitialed by the mechame com-
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Department Managers, Group Leaders, and Senior Electronic Engineers
required with minimum five years experience. We need men capable of
establishing requirements for, and supervising the development of, major
and sub electrical and ::Ie::tru-mr:. systems—including check out equip-
ment for missiles and airplanes, Assignments available in:

Flight Control Systems MNavigational Systems  Guidance Systems

Communications Systems Infra-red Systems Radar Systems

CIRCUIT AND PRODUCT DESIGN:

Group Leaders and Senior Electronic Engineers needed for assignments
in the design and development of:

Electronic Packaging Airborne Digital Computers Antennas
Airborne Radar Controls Instrumentation Beacons
Analog Computers Switching Circuitry Auto-pilots

Missile & Airplane Check Out Equipmoent
| aw & ¥ @ is the time to join the expanding Electronic Section of either our Airplane
or Missile Engineering Divisions. Write today, sending complete resume
of education and experience 1o:

Roymond F. Kaletta

Enginaoering Employment Supervisor
P.0D. Box 516

£1. Lowis &4, Mo,

MiDONNELL 7 p

(LOCATED IN SUBURBAM ST. LOUIS)

capacity

versaltility

LOW
operating
cost

Mew (Model 734)
Heavy Dulty

ELECTRIC TRUCKSTER

Now vou can carry up to a half-ton payload plus operator and
passenger in a safe, silent, efficient Cushman Electric Truckster
— gFain extra convenience and economy.

Rigid unitized construction...heavy duty rear suspension..
wedge type drive belts . . . a big 4534" by 6114" flat bed that can bE'
equipped with stake racks. .. all add up to @ rugged workhorse.
. Powered with heavy duty batteries, the 734 Hutru Truckster
travels up to 50 miles without recharging for a minimum operating
cost. Fiber glass cab is available as npl]nnﬂl equipment,

Ask your dealer for a FREE demonsiration rcw O e e e
. or write for illustrated literature j 1ggﬁfﬁﬁfnﬁrﬂi?£ﬁ

Sold and serviced notionolly — replacement Pleagse Sr.*nd complete information an the 734 Truckster
pafts immediately available I |

Dealer inquiries invited I NAME - — I
CUSHMAN MOTORS | ADDRESS_____ _ —

A Subsidiagry of Quiboord Morine Corporation CTATE
. Lintaln, Hebraska L':HI';_._.________._._J
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IMMEDIATE AVAILABILITY...HydmuHc Research’s

new FLOW CONTROL TRANSDUCER

ULTRA-HIGH STABILITY Al

MAXIMUM PERFORMANCE FROM
-65°TO +450° F, AND TO 100 G's

SSoja— TORQUE
| T’-Mﬂ‘mn
| g :
T i
| i -li

Ul ==t |SOLATION

IAPHRAGM
BHD

for 2nd generation maissiles... featuring

EXTREME ENVIRONMENTS

HyprAavLIc RESEARCH FLOW CONTROL TRANSDUCER /MODEL 26

Here is a completely integrated eleetro-hydraulie
flow transducer developed exclusively for
advanced, high performance control requirements,
It i1s essentially unaffected by acceleration,
vibration and temperature extremes.

MASS BALANCED ARMATURE
AND FLAPPER ASSEMBLY

POWERFUL DRY TORQUE MOTOR

TYPICAL PERFORMANCE DATA

Control Flow Range 0.15 to 15 GPM
NOZZLES SPOOL POSITION Typical Electrical Input 80 milliwatts
FEEDBALCRK Operating Pressure Range 150 to 4000 psi INTERNAL FEEDBACK
POWER STAGE _';FEtEF';EE;E ?Ef""”“ |
=— RETURN nresnol e O max.
S Null Shift Due ta SYMMETRICAL
Temperature Changes 5% max. —65 to -+450°F, STAINLESS STEEL BODY

ORIFICE

ORIFICE

=— PRESSURE

Mull Shift Due to Acceleration,

Vibration, Shock
Operating Temperatures

5% max. up to 100G

—65 to --450°F.

FILTER P TR e T T [ Weight 1.0 Ib. nominal
e - o Flow Gain Linearity + 5oL
SR ST e Compatible with all
ACTUATOR hydraulic system fluids and most fuels.

LAPPED SPOOL

no external null adjustment necessary

write for

HypravrLic RESEARCH

AND MANUFACTURING COMPANY

Subsidiary of Bell Avreraft Corp.
2835 N. Naomi Street *= Burbank, Calif. * Victoria 9-2227

complete defails

REPRESENTATIVES:

WASHINGTON TEXAS

C & H SUPPLY COMPANY E. 5. BETTS

King Counly Airport, Boeing Field Post Office Box 1107
Seattle 8, Washington Grand Prairie, Texas

MEW ENGLAND STATES

NORTHEAST SALES ENGINEERING
3013 Dinwell

Hamden, Connecticut

CANADA CENTRAL FILTRATION

AIRCRAFT APPLIANCE

& EQUIPMENT LIMITED

585 Dixon Road, Post Ofice Box 177
Toronto 15, Ontario, Canada

KAMSAS MISSOURI
C & HSUPPLY COMPANY R. F. CARLS0ON, JR.
1725 East 2nd Street =1 Spoede Acres

Wichita, Kansas Creve Coeur, Missours

SOUTHEASTERN STATES
SOUTHERN DYNAMICS
7257 Lake Drive

Orlando, Florida

o8 9
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" delivers
1,000 cfm
(up to 14 psig)

takes |
less than Wiiin —
5% cu. ft. | S

Arnalt Corp. Model CPT6-0
TESTER, PRESSURE CABIN
LEAKAGE (Fer Military
and Civilian Aircraft)
Utilizes 2-stage M-D Blower Unif
1000 SCFM—10 PSIG

800 5CFM—112.5 P5IG
&00 SCFM—14.0 P5IG

ARNOLT CORPORATION FINDS M-D ROTARY
POSITIVE BLOWERS USE LESS H.P.—

EFFICIENT AT WIDE SPEED RANGE

The Arnolt Corporation incorporates a ciently at any speed or pressure; And final-
2-stage M-D Blower Unit in their CPT6-0O  ly, it can be operated with a smaller driver
cabin pressure leakage tester for several of less size and weight.

reasons. First, it delivers adequate CFM of M-D Blowers operate at wider pressure
air at the PSI required to do the testing and speed ranges than any other rotary
job with ease, plus an average 50% re- positive blower. The capacity of the Model
serve capacity; Second, the M-D 3.lobe 4012 (4" rotor 12" long) is shown below.
rotary positive blower takes up less cubic Capacities of 11 other production models
space than any other unit of comparable range from 50 to 4000 CFM, pressures to
performance; Third, it operates as efi- 14 PSIG single, 70 PSIG multi-stage.

=
-
)

EAPICITT
= e (CFM KT WLET COBNITOREE)

For full informaotion write

M-D BLOWERS, INC., racinNe, WISCONSIN
A Subsidiary of Miehle-Goss-Dexter, Inc.
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pleting the work and when the card 1s
finished the lead mechanic, or foreman,
ascertains that the work has been signed off.
The mechanic’s work of closing the panels
and plates, however, did not require his
initials as indicating work having been done.

[tems considered by the company to re
quire mmspection and sign off by an mspector
are indicated by an asterisk beside that item
on the card. Other items requiring the re-
inspection by an inspector are designated as
“red and black’ Iine items. These are desig-
nated in the maintenance manual or are
so determined by the inspector working
the aircraft. In addition, other items re-
guiring remspection are those defined m the
company maintenance manual “CV-240
2.24(b)." Accordingly, of 84 items written
up by the inspectors on N 8405H, 64 were
remspected by an inspector.

[During the public hearing company pol-
icies, procedures, and their basis surrounding
the inspection of all access panels and plates
were fully explored. As already indicated,
these items included the leading edges of
the Convair and it was learned that ascer-
taining that these items were “in place and
secure’ was not an inspectors responsibility.
It was, however, considered an inspection
function delegated to the lead mechanic.

Company Tests

Several reasons were given for delegation
of the responsibility to the lead mechanic.
The reasons dated back several years to an
mcident following which this responsibility
was re-evaluated. It was learned that before
assigning the responsibility a test was made
m the nature of a time and workload study.
The test consisted of having lead mechanics
perform the sobject inspection, It was de-
termined at that time the function could
be done quickly and adequately by the lead
mechanic, It was also ?u!l‘ bv supervisory
personnel that it ftted into the lead me-
chanic’s workload without apparent diff-
culties and that both the mspector and lead
mechanic were equally qualified to do the
kask.

The delegation was then disseminated
through shift foremen to all lead mechanics
and incorporated in  written procedures.
Company personnel stated that this assien-
ment had worked well for the mtervening
vears prior to the acaident and no com-
plaints had been registered through super
visory personnel concerning the delegation.
Company supervisory personnel said, in sum-
mary, that it was ftelt the job was by no
means downgraded in importance but it was
simply a matter of selecting in their minds
the proper person for the job, considering
all factors. The CAA air carmier maintenance
inspector assigned to the carmer stated he
was aware of the procedure and was in
concurrence with it,

Reviewing the work records of the main-
tenance performed on N 8405H  during
Feb, 11 and 13 1t was noted that one work

:lril:ll_

2.2 simbered Cheek Work Record
Form OM-25. Recording Procedurs, (b
Whenever it is necessary to disconnect lines,
cibles, electrical connections, ete., or re-
move components, ete., to make repairs
and/or adjustments durilng the course of
accomplishing any numbered check on the
engines or aireraft, the Mechaniec will enter
such item/s on the Work Record Form and
Slgn off the 1tem on completion. The pur-
poze of such recording s to provide a com-
plete history of all work operations. All
=ueh ltems are to be re-inspected and signed
off by an Inspector.
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If your interest lies in the field of infrared,
it will advantage you to investigate the
engineering and production capabilities
of Singer's Military Products Division.
Through the integrated skills and facilities of H.R.B., Inc.,
Diehl Manufacturing Company, and Bridgeport, the Military Products Division
offers the military and industry a unique service—
from concept to hardware. Write for complete details.

SINGER

THE SINGER MANUFACTURING COMPANY

Military Products Division = 149 Broadway, New York 6, N. Y.
HRB » DIEHL = BRIDGEPORT

1432
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Now, because of their outstanding accuracy, reliability,

Statham accelerometers are specified in practically everyv major missile
project in the free world, These versatile instroments are measurmngy
with equal facility and ntmost accuracy both the powerful linear

accelerations associated with launchings, and the almost infinitesimal

Abhwoad”
pericen

I
|
;
¥
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Ed rermar Rkl w ool gay s

angular accelerations involved in spatial navigation.

The precision of Statham instruments is tvpical of the “progress in
measurement’ that has come about within a single lifetime:; however,
the need for progress has not ended. Using the same inventiveness
that produced the unbonded strain gage and made possible the

present “state of the art,”

Statham research and development continues

to set the pace for advancement in accurate, dependable

measurement for ground, airborne, and space environments.

For specifications on Statham’s full line of accelerometers, write for

Data File AW.5395-1.

INSTRUMENTS, INC.

% ACCELEROMETERS

anel service life,

Unbonded Strain Gage and Inductive Liquid Rotor
Angular Accelerometers

Unhonded Strain Gage and Inductive Liquid Rotor
Linear Acceleromoeters

Temperature-Controlled Aceelerometers

12401 West Olympic Boulevard, Los Angeles 64, California

ecord form used was not the latest card.
The card had been revised and, according
to the company, the older card should not
have been used. In another instance the
Master Work Record Form used was for
the DC-6B. This form, however, had been
made suitable for the Convair by striking
the mapplicable items and by adding ap-
plicable ones. One applicable item, .I|I|'|I.'I-=|l"-’|'l
it had no bearing on this accident, was
nevertheless omitted, A company witness
stated this form was nsed probably because
the Convair form was in reprint and tem-
porarily out of supply, Other than the
thove discrepancies the paper work covering
the No. 3 heavy check was in good order.

Experience Standards

Western Air Lines” standards of experti-
ence and qualifications for maintenance per-
sonnel are high., An applicant for employ-
ment in the maintenance section must
possess 2 CAA mechanic certificate with a
current airframe or powerplant rating, If
his duties are to be in line maintenance or
as a member of a heavy check crew and the
emplove has only one of the ratings he
must obtain the other within a reasonable
period. Company policy establishes the same
experience  and  qualihcation requirements
for the inspector and lead mechanic posi-
hons and the positions are of equal status
in the personnel structure,

All heavy maintenance inspections are
scheduled and performed at the carrier's
Los Angeles facilitics. All airframe, ¢ngine,
propeller, and instrument overhauls  are
accomplished there. At Seattle the com-
pany performs turnaround and No. 1 checks
on its DC-6 equipment and the same checks
are accomplished on the Convair at Denver.
In the event an unscheduled engine change
or other major work is required at an out-
Iving station, personnel from Los Angeles
are sent to do the work.

The maintenance hangar and shops of
Woestern at Los Angeles are maintained in
A tlean and orderly condition. They are
well lighted, both dav and night, with exten-
S1ET ]whh and floodlights available. The
.t1.lt1'|l:_n=|m‘:|.'_ docks are erlnmLuth mounted
in the hangars, with snfficient ladders and
work stands provided. The various shops
have necessary test stands and special tools,
and both these tools and those belonging
to the individual mechanics are adequate in
quantity and quality to ensure good work.

ANALYSIS

Prior to the origination of Flight 12 the
pilots performed a preflight inspection of
the aircraft. The description of this func-
tion by the pilots was, in the Board's view,
in accordance with the company procedures
and would have revealed such discrepancies
s normally expected from the pilots’ walk-
around, The Board is well aware that the
pilot preflight 15 not a mamtenance function
nor 15 it by nature and purpose a “screw
by screw” check of an aircratt.

When Flight 19 reached about 500 ft.
above the ground immediately following
takeoff the pilots heard a sharp report which
was immediately followed by severe control
difficulty. The problem manifested itself as
severe vibration, buffeting, and difficulty in
raising the nose of the .1irp]:111£*.

As shown by a preponderance of clear
evidence, the dificulty was caused by an
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FAIRCHILD F-27
equipped with

KLIXON
Switch-type

Circuit Breakers

for Dependability and Proven
Record of Operations

Klizon D7270 switch-lype Circuil
Breaksers Mounted in Panel

Soon leading airlines, as well as air-minded
corporations, will fly with propjet comfort in the Fairchild F-27,

Among the many ecomponents that add to
the F-27 safety and dependability are KLixoN switeh-type Circuit
Breakers used in the junction boxes in the tail, air-conditioning
compartment, nacelle and flight station circuit breaker panels,

Here's what Fairchild has to say —

“Fairchild uses KLIXON Cireuit Breakers be-
cause we have found through past experience on other Fairchild air-
craft that they are dependable with a proven record of operation; there-
fore, we use them with confidence and expectation of long service life.”

Write for Technical Data Bulletins giving
complete details on KLIXoN Circuit Breakers.

METALS & CONTROLS /\Vif CORPORATION

Spencer Division

KLixoN

2a01 Forest Street, Attleboro, Mass.
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MULTIVERTER CONVERTS “BEEP"” TO NUMERAL

The MULTIVERTER is the first solid state, .
high-speed digital =sanalog conversion system acci.rate
to .01¢5, 1t 1s also the first converter to solve
various complicated arithmetie problems, including
square root, during the process of conversion,

A typical MULTIVERTER application is its use

in converting analog data received from the orbiting
“Explorer.” Information telemetered from the
satellite and recorded on magnetic tape is converted
to numbers by the MULTIVERTER and fed into

a digital computer. The result: usable and

accurate new knowledge of outer space.

ENGINEERING BEYOND THE EXPECTED

The need for highly accurate measurement in an accelerating

technology called for a solid state converter with an
accuracy of .01% and a speed of four microseconds
per bit. The MULTIVERTER and related accessories
resulted. One immediate application has been the
interconnection of Packard Bell's TRICE, the first
incremental differential analyzer to operate in

real time, with various analog systems. Other
applications include Missile Impact Prediction,
Coordinate Conversion, Orbit Prediction and

Solid State Automatic Checkout Systems,

Packard Bell Computer Corp.,a subsidiary of

PACKARD BELL ELECTRONICS

12333 W. Olympic Blvd., Los Angeles &4, Calif,, BR 2-2171

datellite
- “Interpreter”

The

“career-curve’”’

of a

man named

Carter

Charlie Carrer started our like a ball of
fire. First ten years — terrific! Then he
seemed to slow down. Other men —
younger newcomers — passed him by.
Why?

What happened to Charlie? Nothing.
It’s what has been happening to industry.
Business has become so big and busy, it
moves too fast for men who seem saus-
fied with the status quo. Never have
management ranks been so wide open
for "ger-up-and-go” men.

Look ahead, read ahead, get ahead.
Know your job inside out. Be an "au-
thority”. But don’t stop here. Be a grow-
ing man . . . equally knowing on the
cross-currents of other job functions
within your company — well-informed
on the working inter-relationship of all
operations — the big picture,

How can you do this comfortably?
With the business publication you have
in your hand right now. Its editors know

your feld. They work in it — right at
your side. They are your eyes and ears.
They go ro the places you would go if
you had the ume. They look, listen,
questuon for you. They review, analyze,
edit . . . deliver all that 1s important o
you. They eliminate the non-essential
and the tume-wasting, They do chis fast
and accurately. And because they write
about that which 15 as close o you as
your own family — your future . . .
you will find your favorite McGraw-
Hill publication more and more a pleas-
ure as well as a profic to read.

The big benefit to you is simply this:
The greater time you put into reading
this magazine, the greater your gain in
“time saved’. You handle your present
job faster and with far greater effective-
ness. And you reward yourself with
bonus hours of new opportunity to look
up and do something abour that bigger
job ahead.

McGRAW-HILL SPECIALIZED PUBLICATIONS

The most interesting reading for the man

most interested in moving ahead
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MS sTtanparD)

For Aircraft,

Electronic Instruments,
Military, Industriel, and

Commercial Applications

Standard MS5-A, MS-B, MS5-C...meet
Specification MIL-C-5015C. Plastic inserts.
15 diameters, 260 insert layouts, 6 shell styles.
MS3100 to MS3108 with all accessories, In-

terchangeability an ocutstanding feature,
Many type assemblies directly available

through distributors.

‘Gs (HERMETICALLY-SEALED)

For Use Under Critical
Pressure Conditions

Hermetically sealed connectors...
with steel shells and contacts to withstand
high pressures. Avoilable in G5 (MS type),
KH, RKH, U, BFH, TBFH. Insulation is Con-
seal glass material, fused under high tem-
perature to shell ond contacis. .. giving frue
hermetic sealing when soldered or brozed 1o
housing.

| STEEL SHELL FIREWALL

For Open Flame Protection
Wherever High Temperatures
Are Involved

M5-K and Cannon FW Firewall Con-
nectors...offer you the greatest variety of
this type of connectar. Cannon made the first
firewall connecter and continues the leader
in the field. Wall —or box-mounting recep-
tacles. Straight or angle 90" plugs. Crimp-on
contocts. Inserts of asbhestos-filled or glass-
filled materials,

— — —— — ] @ TS Hei M i i e G e ]

MS-E (nT. an-m)

Where Vibration Resistance and
Moisture Proofing Are Needed

MS5-E Series...environment resist
ing. Meeatls Spucifitnliun MIL-C-5015C,
Resilient inserts. Completely sooled
from cable to cable. Integral clamp
and bushing. Grounding lugs. Inter-
facial sealing with grommet and
gremmet follower.

CONNECTORS suitasLe
ror POTTING

For Resistance to Moisture,
Fuel Qil, Gasoline, etc.

CAD&6 and CA3106 Types...developed
for the By Aer Standard M531064 type minus
the end bell. Special plastic "'cups” supplied
for use oz a mold while potting the rear of
the connector. Weight saving. Grounding
means available. Plastic or resilient inserts.

widest selection of types for all applications to Spec. **"MIL”’

AF, F (vIBRATION PROOF)

For Points of High

Vibration Where Extra
Strength ls Needed

«©

Vibration Proof CA310*F Solid Shell,
Resilient Insert Connectors...Feature
extra strong coupling nuts...in hex, spline,
knurled types for airline use. In wall—or

box mounting, cord-connecting type recep-
tacles. Straight or angle ?0° plugs.

AN eEXTERNAL POWER

Power Connections—Batteries,
Engine Starting, Aircraft,
Oilfield, Industrial

CA2551, AN2552, ANJ114 and Other
Cannon Types Offer Most Complete
and Varied Line ... in single, double, and
three contact fittings. Really rugged| De-
signed and built for safe, positive connection
and long-lasting service.

—_—— e — —— —— — — — s — — e m aeem ——

R NiEES, wiis, me—m— — — — — — — ——— ] R S SN

MS accessories

Cable Clamps, Conduit Fittings,
Dummy Receptacles, Junction
Shells, Dust Caps, Bonding

Rings, Bushings, Adapters

Featuring High-Quality Materials and
Workmanship . .. including AN3057, AN-
J057A, AN3420, AN3054, AM3055, AN30-
56, AMNJI0D58, AM3I064, AN30AS, AN306E,
AN, 2120, 2245, 17530, 2209, 2182,
Adaptable to all makes of M5 connectors,

Cannon Plugs—standard of quality for the industry

w

For
Underwater |
and Severe
Moisture
Conditions

W Waterproof Series...used under-
water and on equipment operating in
swamps, rivers, lakes, with underground
cables —wherever conditions require thor
oughly sealed fittings. Exceptionally rugged.
M35 type inserts. Acme threads on coupling
nuts, Special rubber sealing ring. Special
heavy duty coble clomp available,
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Since
1715

Write Today for
new, completely revised,

OTHER SERIES.. . Audio Types—External Power Connectors—Switching Types—de
Solenoids—Guided Missile Launching Connectors=Miniatures and Sub-Miniatures.

Please Refer to this Maogazine
or fo Dept. 110

CANNOMN
ELECTRIC

Where Reliability for Your Product Is Our Constant Goal

CANMNON ELECTRIC CO., 3208 Humbaoldt 51., Los Angeles 31, Calif. Foe-
tories in Los Angeles; S5alem, Moss.; Toronto, Canadao; Londan, Englond,
i Melbourne, Australio. Manufacturing licensees in Poris, France; Tokyo,
up-to-date MS/AN bulletin!  Jopan. Contact our representatives and distributors in all principol cities

inflight separation of the nght wing leading
edge section, normally mstalled between the
right engine nacelle and fuselage. The con-
trol difheulty is compatible with the dis-
ruption of normal arflow over the right
airfoil after the leading edge section sepa-
rated. Undoubtedly normal lift was affected
and a turbulent abnormal slipstream was
miroduced to the horizontal stabilizer and
clevator control surface. It is also apparent
that the section of leading edge skin which
remained attached to the hinge blew hack
and torth m the slipstream, This most hikely
ageravated the disruption of airflow and pro-
duced a spoiler effect on the right wing,
In the judgment of the pilots, which seems
entirely reasonable to the Board, the sever
ity of the control problem necessitated an
immediate emergency landing,

Examination of the leading edge disclosed
no evidence which would indicate that the
screws used to retam the leading edge were
m place at the time of the accident. There
were no stripped threads in the self-locking
nuts, there were no sheared screws in the
nuts, and there was no other evidence which
would show the screws had pulled ont.

Examination of the leading edge screw
holes exhibited no indication of abnormal
clongation, scratches, and marks which
would be expected if some of the screws
had vibrated loose allowing the leading edge
to “work” or “balloon” against remaining
screws, If the proper screws had been in-
stalled they would not have worked out and
if shorter screws had been used it is ex-
tremely improbable that all 27 screws would
work out evenly at the same time, Even in
this sitmation evidence would have heen
present on the edpges of the screw holes or
on the selb-lockimg nuts. On the contrary,
the screw holes and the 21 nuts recovered
were in good condition. Therefore, after
careful consideration, it is the opinion of
the Board that the mechanic assigned to
close the leading edge opening forgot to
mstall the screws, It 15 abvions that he did
mstall the gap straps which held the leading
cdge in place for about two hours of flight
time before they failed under loads which
cxceeded their design limits,

T'he Board ¢an neither justify nor excuse
the manner in which the lead mechanic
cirmed out his responsibility of inspecting
the access panels for being “in place and
securcd.” Considering that he was an expert
n_aviation mamtenance, and the responsi-
hility was clearly expressed in  company
material, its importance should have been
evident to him. The Board is of the opinion
that only a close and detailed mspection of
cach panel could satisfy the responsibility as
it was expressed. The method of inspection
of the aircraft, according to the lead me
chanic’s description, could not have assured
him that screws were installed in the leading
tdge. From all the evidence, the Board is
convinced that the lead mechanic treated
the inspection in a cursory munner and as
it there was an nadequate appreciation for
its importance.

It 15 obvious that the inspection for proper
closing and securnity of the access panels is
an important airworthmess function and the
responsibility for it must be placed in the
proper person. That mdividual must be
selected considering such tangible factors as
qualification and expenence as well as his
other duties and over-all workload, From
the evidence presented it is apparent that
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tells you exactly what
happened up there

Was the pilot too quick on the trigger? Too slow? NADAR
brings back the facts —a magnetic recording of everything
the armament control system puts on the radar scope. The
tape is ready for immediate playback —an invaluable tool for
both flight training and flight testing. Remember...military

pilots are aliways training. -
Autonetics

A Division of Morth American Aviation, Inc. * Downey, California

ATTRACT AND HOLD TECHNICAL PERSONNEL

JACKSONWYILLE

STRATEGIC
LOCATION FOR

GROWTH INDUSTRIES

DAYTONA BEACH
FLORIDA

CINTER METrﬂPﬂ"fn“ ArEtl
: Industrial Sites

........

Daytona Beach, the east-to=
2 west terminal on the north-
":':E'_-j to-south route of the proj-
2 ected Federal Limited Access
Freeway aystem,; gives indus-
try a plus for the future,

BEACH & %_Eﬂ
METROPOLITAN @R

R o

. Write for new 1| page

AREA '3'.:3:'.:...5&. Industrial Brochure
ORMOND BEACH R. H. MILES, MGR.
HOLLY HILL G INDUSTRIAL DEPARTMENT
PORT ORANGE
SOUTH DAYTOMA / CHAMBER OF COMMERCE
DAYTOMA BEACH, FLORIDA

P00
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TUBE DISTRIBUTORS BALANCED SERVICE

delivers steel tubing at no “premium price”!

Fact!... You cut production costs, warehousing and

hundhng costs, minimize your steel tubing investment,

and pay no premiwm, when vou buy in warehouse

quantities,

How?... By making full use of TD’s “balanced service”:

1. Technieal assistance from steel tubing specialists®.

2, Thousands of sizes in all standard types and analyses
In stock.

3. Systematic handling that insures on-time delivery.

4. Personalized Inventory Plan custom-tailored to your
requirements,

2. TD's complete quality eontrol program,.
6. Extra warehouse service.

K

LiCa 1L
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*TECHNICAL ASSISTANCE FROM STEEL TUBING SPECIALISTS!
TIrs technical and sales staff are all thoroughly trained
men who take part in weekly training sessions which
provide them with up-to-the minute knowledge of what's
available, how it can be bought most economiecally, and
how it can be fabricated. Put TD’s technical assistance
to work for you!

Call TD for—stainless, alloy and carbon steel tubing, both
aireraft and commercial guality.

Write Dept.W-14today for your copy of “Eighteen Ways
to Save Money in Your Steel Tubing Purchasing,” and
the name of your nearest TD representative.

I"u‘i".':'__‘-'ﬁﬂn

45 TUBE DISTRIBUTORS CO., INC.

v GARDEN CITY

NEW YORK

all these tactors were considered betore the
mspection assignment was made.

Nevertheless, there are other factors which
the Board believes are worthy of considera-
tion or reconsideration. In order to provide
an officient and smooth working muunte-
rance organmization a dehmite distinetion 5
normally made between the r-,upntml':tllhu.
and duties of the lz.lraniw_hnﬂ and mspection
phases of air carner mamtenance, One of
the primary concerns of the production
group i5 the expeditions completion of all
ngiintenance on each mreraft mvolved and
its return to service. In this operation gual-
itv 15 expected; however, the |_|1‘]1. LH||L|:||-L
ton of the work schedunled is piaramount.
(On the other hand, the PEINGEY  Concem
of the inspcetion group is quality control
relative to workmanship of the mamtenance
group and the airworthiness of the aircraft
hetore its retum to service.

In general, Western Air Lines has fol-
lowed this concept: however, the division
of responsibilitics is not sharply drawn within
the structure of the mamtenance organeza-
tion, According to WAL maintenance man-
ual, all airworthiness items most be " Red
Lined” which requires reinspection by an
mspector.

Obviously, the portion of the wing leading
celae which separated ﬂl'-rllt 15 {IIIIL.I”‘.
related to the airworthiness uf the urcratt,
Despite this, the mspection responsibility
was delegated to the production group.

The ||||;|mn|11r.t of mantunmg o dis-
tinct separation bebween prnnlmhnn and m-
spection 15 well lustrated hy the testimony
af the lend mechanie who ps.rfm:u:u.] the
mspection in this instance. In essence, he

sald that relunce should be placed on the
working  mechanic to do :m{mu[ﬂit abed
work without the necessity of his 111-.]:rLLl'tun
While many may consider this view to be
m incividual's view point, the Board believes
it may be a consideration wluch should be
reviewed by the company betore delegating
any m-«pulmu responsibility to production
I]L]"'l-[!l'll'lll..[

Civil Air Regulations, Parts 15 and 40,
state the requuirements to be met o oanr
carrier maintenance. These regulations re-
gquire that an  mspection department  be
neuntaned withm the muuntenance stroe-
ture; hoewever, considerable lahitude 15 al-
lowed so that cach carnier may have fAexi-
balitv 1 ats specific mamtenance  structure
accordimg to the many varable needs and
considerations m air carner operations,

FINDINGS

On the basis ot all available evidence the
Board finds that:

1. The carnier, crew, and airerafb were
currently certihicated.

2. At Los Angeles, prior to Flight 12, the
pilots made a walk-around inspection in
actordance with company procedures.

3, Flight 12 and Flight 19, until the
Palm leingﬁ departure, were uneventful
and L'l-:LLpt for a lateral “out of trim™” condi-
tron the mreraft operated normally,

1. ”lll‘HII__J the dli.i'.lil.'“l['lu. from  Palm
5|Jrit1£_;x the right wing leadimg edge sepa-
rated 1n fhght.

3. Separation of the component resulted
m severe coutrol difficulty and buffeting of
the mircratt, '

6. A gear-down emergency landing was

HIGH

TEMPERATURE

CAPACITORS
BY BENDIX

DESIGN FEATURES

Temperature Range . . .

1025 West Seventh St., Los Angeles, 17,

Important Responsibility in 5o. Calitormia for

ELECTRONIC ENGINEERS

American Flectronics, Inc., one of the nation’s most diversified
manutacturers of clectronic components and sub-svstems, has
immediate openings for men experienced m transistorized eircuit
design. Sohd growth opportumties m the maost challenging arcas of
commercial and military clectronics.

Excellent compensation!

Send resume to Mr, Phalip Earl, Director of Industrial Relations.

AMERICAN ELECTRONICS, INC.

Calif. MAdison 4-9241

The [-315 capacitor offers proven stability of nr.wrntmn over

the temperature range of —55% to 4-315° I[n:|1l;1-!rrf1|:l-|:' with no

voltage derating and low capacitance

variation. Of rueeed

hermetically sealed construction and nonstrategic materials, this
capiacitor is built for high altutude and severe environmental

aperation.

This nonpolarized capacitor is available in a variety of sizes in
a capacity range of from 0.05 to 4.0 microfarads at 600 VDC.
It is also available in hicher voltage ratings. Performance data
and operating characteristics are given in Technical Bulletin
SL-61 which is supplied upon request.

Now Available

in Production Quantity

—55° to +315°C, Capacitance . . .

0.05 to 4.0 uf at 600 VDC. Voltage Range . .. 600 V to 3000 V

per section. No Voltage Derating, Low Capacitance and Power

Factor Vanation, Environmental Resistant, Hermetically Sealed,
Rugged Construction, MNonstrategic Materials, Minimum Size

Scintilla Division M-

AVIATION CORFORATION

and Weight, High Altitude Operation.

AVIATION WEEK, Janvary 12, 1259

Sidney, Hew York

*Confirmed by qualification test of 1000 howrs at 1009 rated
voltage over ambient lemperatlure range of —55° o +315° C,

Canadian Affiliate: Aviation Clectric Lid,, 200 Laurentien Blvd,, Montreal 9, Quebes,
Export Sales and Service: Bendix International Division, 205 East 42nd 5t., New York 17, N.Y
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A pair of Aces: 250 hp Comanche, 181 mph cruise, $18,995; 180 hp Comanche, 161 mph cruise, 514,995

NO AIRPLANE WAS EVER SUCH A LOGICAL BUY!

JUST FLY THE COMANCHE (you never flew anything nicer!) . . . study its rugged (really rugged)
all-metal construction . . . compare its advanced design features (laminar-flow wing, single-piece
stabilator, swept rudder) . . . check its cabin (roomier, much roomier) . . . analyze its lower initial
investment and lower operating costs. Look at the Comanche any way you wish, and it easily becomes
your only sensible choice. Two separate models suit middle-price or high performance requirements—
the economical 180 hp Comanche or the top performing 250 hp Comanche—both with superbly
superior Lycoming power. For the ultimate, consider the AutoFlite Comanche with sensational new
Piper AutoControl. See, FLY the Comanche at your Piper dealer’s, or write for new 1959 Comanche
brochure, Dept. W-1, Piper Aircraft Corporation, Lock Haven, Pennsylvania,

PIPER

1T U >
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made m the boulderstrewn  desert abouat
¢ mi, north-northwest of the airport,

7. During the ground roll, mmpacts with
the boulders caused severe damage an
I:-IL-;ﬂ.;u[:: of the mireraft, and a hre m the
left \t'i]]g '1]JH'i|:1.l t'.l|.1i:.l]} an 1|L'-itmj|-':.'-i] the
ureratt,

8, N 840511 received a No, 3, areas |
and 3, heavy mamtenance check about bwo
hours of Hying time before the accident:

9. Dunng the maintenance a mechanic
assigned to close and secure the nght lead-
ing edge forgot to mstall the retaining
S5LTCWS,

10). The gap straps were properly imstalled,

11. An mmadequate mspection of the air-
craft by the lead mechanic resalted i the
Eiilure to detect the omission.

12, The gap straps held the leading edge
i place until the Palm Springs departure
when they failed from loads bevond their
design  strength,

PROBABLE CAUSE

The Board determmes that the probable
canse of this accident was the fmlure of a
mechanic to secure ]m'-|1-:.-r|1_. the night wing
lcading edge scction as a result of which the
umt separated m flight. Tlus mmproper -
stallation wis undetected beecause of made-
(quate inspection,

By the Civil Aeronautics Board:

James R, Durlee
Chan Gurmney
Harmar D). Denny
G. Joseph Mincth
Lows |. Hector

SUPPLEMENTAL DATA

The Civil Acronautics Board was notified
of the accident at 1440 Feb. 13, 1958, ap
proximately an hour following the occuar-
rence,  An inveshigation  was L1|||||L'L[L.i!.rl1_.
mitiated i accordance with the provisions
of Section 702 (a) (2) of the Ciwil Acro-
minhics Act of 1938, as amended, A public
hearimg was ordercd by the Board and held
n the Hollvwood Roosevelt Hotel, Haolly
woxd, Calif,, Mar. 28, 1958,

Woestern Air Lanes, Inc., 15 a scheduled
A CArner im-::rpnrnt:;:l ander the laws of
the state of Delaware, 1bs [:'-l'i1:|u;'|'|}.|| offhices
are located m Los Angeles, Calif. The
carrier operates under a currentlv  effective
cerbihcate of public convemence and neces.
sity 1ssued by the Civil Acronautics Board
and an air carrier operating cerhihcate issued
by the Civil Acronautics Administration.
These authonze the company to transport
by air persons, property, and mal between
various points in the United States including
the route over which the accident occurred.

Capt. Richard E. Schumacher, age 40,
held a currently effective airman certihicate
with an airline transport rating anl rating
for the subject aircraft. He was employed
hy the company on Feb. 23, 1945, At the
tme of the accident he had a total of 9,545
Hying hours, of which 3,547 were m the
Convair 240,

His latest medical examinabion was sahs-
factorily completed, without waiver, on Dec.
18, 19357,

First Ofhicer Jamies R, LeBel, age 31, was
1_:u|;;-|n§.|.-:] sept. 7, 195+ He held a cur-
renitly effective airman certificate with airline
transport rating. 1'irst Offhcer LeBel, at the
time of the accident, had accumulated

AVIATION WEEK, Januvary 12, 1939

advanced

engineering

opportunities
with the TAPCO GROUP

of Thompson Ramo Wooldridge Inc.

TRW

REWARDING RESEARCH OPPORTUNITIES for engineering
specialists now exist in the Advanced Engineering Depart-
ment of the Tapco Groupr at Thompson Ramo Wooldridge
Inc. This is a continuing and expanding program. The
Tapco Groupr, made up of five major Thompson divisions,
1s serving the Aero-Space, Electronics, Nuclear and General
Industrial fields with fully integrated facilities for research,
development and production of structures, propulsion
systems, electro-pneumatic-mechanical auxiliary and
accessory power systems, electronic controls and check out
equipment, and fuel systems involving solid-state, liquid
and nuclear fuel studies.

If you would like to join the personnel of the Advanced
Engineering Department in satisfying work at the frontiers
of knowledge in these areas, there are opportunities for men
with the following experience:

GAS DYNAMICS —Internal and external flow, single and two phase
flows, transonic and rarificd gas flows.

HYDRODYNAMICS — Experience in boundary layer cavitation
and sound,

APPLIED MECHANICS SPECIALIST—Experience in trajectorics,

system stability, system analvsis and simulation technigques.

PROPULSION SPECIALIST—Familiar with gas dynamics and thermo-
dvnamics of nozzle flows and combustion of solid and liguid
propellants.

INFORMATION THEORY ANALYST — Experienced 1in mathematical
analysis of mechanical and electromagnetic transmission
of information,

PHYSICIST—Familiar with the physics of gases and liguids, mecham-
cal and electromagnetic wave propagation within these media,

SOLID STATE PHYSICIST—To work on electrome clements,
MAGNETO HYDRODYNAMICIST—To work on advanced propul-

SION systems,
APPLIED MATHEMATICIAN —Experience in logical programming of
systems and interest in communication and probability theory,
Your complete resume should contain personal, educa-
tional, experience data, and salary requirements. Send to
DIRECTOR OF PLACEMENT. All replies will be held in
strict confidence.

TAPCO GROUP

Thompson Ramo Wooldridge Inc.

29555 EUCLID AVE. » CLEVELAND 17, OHIO
Phone: IVanhoe 1-7500, Extension 402, 703
Founded in 1901 Plants in 19 Cities

Nineteen Research and Development Centers

111
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Newness in modern commercial and military aviation is a cloak which
slips aside as soon as the aircraft and power plant design become operational.
Performance records are but steps on the stairway to the stars. The ceiling for
man’s flight is pushed ever higher.

General Electric's famous J47 was produced in greater quantity and
powers more aircraft than any other American jet engine. It established the
mastery of the Sabrejets over Korea.

The J79 engine continues to write history in powering the Regulus II
from beneath the ocean’s surface; in pushing the Air Force's Starfighter to new
speed and altitude records; in making possible the feats of Convair's B-58
Hustler.

And now General Electric’'s new J93 jet engine is being developed
for such aircraft as North American’s great long-range F-108 interceptor and
their advanced B-70 bomber. Mach 3 and beyond, on mightier wings powered
by the J93, is only a matter of the calendar.

Yes, the ceiling is higher . . . but engineers at General Electric's Jet
Engine Department are already working above it. They invite you to join them.

Frogress [s Ouvr Most Imporfant Frodvct

GENERAL ELECTRIC

JET ENGINE DEPARTMENT CINCINNATI 15, OHIO
112

in opportunity, too
. - » af GE’s

JET ENGINE DEPT.
in CINCINNATI

If you like to meet and solve new
problems . . ., if you like the chal-
lenge of the unknown. .. if you're
a man who likes to help write to-
morrow's textbooks in today’s test
labs. .. if you don't know that “it
can't be done that way" ...

you'll like it at GE . . .
where a man’s ability is
recognized and rewarded.

Our unique use of small-unit
work groups emphasizes and en-
courages creative freedom. Qur

engineering staff has more than
doubled since 1955, and annually

about 509 of our engineers have
been promoted. |

Right now the high energy fuel
jet engine of the future is being
developed. Top men in the indus-
try want you to join them in this
exciting pioneering at General
Electric. Career positions for De-
gree Engineers with U. S, Citizen-
ship are open in many fields—

RELIABILITY ANALYSIS . . . AERODY-
NAMIC DESIGN—COMPRESSORS,
TURBINES . . . ELECTRICAL CONTROLS
DESIGN . . . ADVANCED ENGINE PER-
FORMANCE ANALYSIS ... ENGINE
FLIGHT TEST . . . CONTROL COMPONENT
DESIGN . . . COMBUSTION SYSTEMS
DESIGN . . . ENGINE MECHANICAL
COMPONENT DESIGN and many others.

Send your resume—or, for more in-
formation, write or phone:

Mark Elwood, General Eleciric Co.
Jet Engine Dept. AW-112
Cincinnati 15, Ohio

Phone POplar 1-1100

Collect long distance calls will be ac-

cepted any weekday 9 AM.-4 P.M,

GENERAL @D ELECTRIC

AYIATION WEEK, Jonuary 12, 1959

3,240 fiving hours, with 785 in the Convair
240, His latest mecheal certiheate was dated
Mar. 5, 1957,

Stewardess Barbara F. Grimes, age 24,
was emploved as a stewardess on July 8§,
1957, tollowmg the sahistactory completion
of traming. This training included emer-
pency procedures on the aircrmtt utilized by
the camer.

N 5405H. a Convair 240, was manufac-
tured Dec. 23, 1948, bearing serial number
22, and delivered to Western Adr lines in
1948

From date of manufacture untl the
accident the aircratt had accumulated a total
of 21,516 hr. It was currently certificated
|}_1.' the Civil Aeronautics Administration,
At the time ol the acodent the aircraft was
equipped with nearly new Pratt & Whitney
model R-Z800-CB-16 engines. The pro-
pellers were Hamilton  Standard  43E60-7
with model 6595A-12 blades.

Navy Contracts

Following is a hist of unclassified con-
tracts for $25.000 and over as released
bv Navy Contraching Ofhces:

AVIATION SUI'PLY OFFICE, 500 Rob-
Bins Ave, Philandelphin, Pa,

The Clevelomed Poneoamatic Tool Co. Tdivis
sion, Cleveland Poeaomatic Tndustreies, Ine,,
Cleveland., Ohio, cvlinders: used on strut
as=emblies (or various aircraft, XN3I83-
BERGDA (2RI /TIT12-20KR011 /57, ARJ/217004 /pll),
varions, 117,540,

Joseph Pollak Corp., Boston, Mass, con-
il assembliesz: jenition switeh tor Pad-1,
=2 aAlrerpft, N3ASS-a6783-A{J]1) S83 /254141 /=
a:), various, 16,575,

Western Genr Oorp., Lynwood, Calif,
rear hoxeg (or varlous alreraft, XNagd-
b l-A (S8 /211118/59), wvariou=z, J105,3345,

Melstrom Manufaeturing Corp.. Perth
Amboy, X. J.,. antenna for airborne elee-
tronlc saguipment, N383-06T360A(I8G/ 233161/
a%) T en., $26,300,

Colling Badin o, UCedar Rapids, [owa,
entl azsemblie=: ailrborne radar receiver,
WNELGATIDNAIIRISIZTI0NHY, variouz, X35 5049,

Genernl Eleectrie Co., P'hilondelphin, Pa.,
tran=mitter=z; fuel tanks for various aireraft,
NARI-560008A(ARI 216020 //58), 42 ea,, 329.-
iy

Thomp=nn 'roiduets, T, Cleveland,
Cihlo, reprir Kite: nsed on pumps for varl-
s alrernlt, NIBI-A66FITA(RSA/ 213073 /50),
VArious, 23,248,

Westinghouse Electrie Corp.. Philadelphin,
Pa., hrosh kit gsed on senerators  for
PoM-1-2, alreraft, N8 d-Ha80hA(IRT /-
212015/58), varlous, E15,257.

Lisle Corp., Clarinda, Towa, chip director
tn =upport engines, NIAS3-56010A(083/-
2al1ng/ A0, 18,000 en., E61.740,

Unitedl States Gange Division, Ameriean
Machine & Metnls, Ine.,, Sellersville, Pa,,
torfpuemeters: press: for viirloug alreeaft,
NIBL-00TEGA(ESI/211120/59), 696 en., 546, -
aad.,

Acen Eguipment Division, Americean Chain
and Cable Co,, 1ne, haists: portable, bhomb,
SAS3A-0B3I9TA(EEI/26T1115/69), 286 en., $07,-

|'|"I_'.

Eelipse=-Moneer  DVivision, PFendixs Avian-
tlon  Corp., Teterboro, N, J.. indicators:
range for A4D-1, 2 alreraft, X383-56902A-
(483/2161a0/09), various 249 576.

The Goodyenr Tire and Rubber Co.,
Akron, Ohin, linings: used on brake ps-
gsemblies for various alreraft, NI83-66884A-
(383/211065/59), various, $1108,943.

Bill dack Scientifie Equipment Corp.,
Solana Beach, Calif., shell assemblies, for
aircraft pilots helmets, NI8S3I-54810A (JD
SE3S2TINE/08), varlous, £248.59484,

The Goodyenr Tire and Rubber Co.,
AKron, Ohin, brake and wheel azzemblies
for wvarlous aijreraft, N3ISI-56342A (383/-
=11012/5%9), various, $271.537.

The Goodyear Tire nnd Ruobber Co.,
Akron, Ohin, brake and wheel assemblies
for wvarious aireraft, N3I83I-56375A (383/-
211013/58), various, $108,143.

work iﬁ'tﬁu fields of the future at NAA

DYNAMICS
ENGINEERS

Immediate openings [or vibra- |
tion, flutter, and dvnamic anal-
‘_l.'h]':-t engineers to work on the
most advanced weapon systems
—such as the B-70. the F-108,
and the X-15, first manned
space ship,

A background in AE, ME, or
other applicable experience is
necessary, Qualified vibration
engineers will caleculate and
measure vibration levels for
consulting on procedures to
insure crew comfort and work
out vibration environment pruh-
lems on equipment of particu-
lar airframes, The flutter and
dynamie analvsis engineers will
evaluate Autter characteristics,

including servo systems, of par-
ticular airframes by analvtical
techniques and by the use of
dvnamic models, and conduct
other studies relating to gust
penetration, landing, and taxi
conditions,

For more information please
write to: Mr. A, A, Stevenson,
Engineering Personnel, North
American Aviation, Ine., Los
Angeles 45, California.

THE LOS ANGELES DIVISION OF

NORTH
AMERICAN
AVIATION, INC.

AR A

113



35-40,000 FT.

Commercial
Turbojet Airliner

Mobiljet Fuels, Avrex Turbo Qils,
Mobil Aero Hydraulic Oil HFA,
Mobilgrease Aeroc Lo-Temp

20-27,000 FT. o7,

Commercial
Turbo-prop Airliner

Mobiljet Fuels, Avrex Turbo Qils,
Mobil Aere Hydraulic Qil HFA,
Mobilgrease Aerc Lo-Temp

90,000 FT.

Commercial Piston
Engine Airliner
Maobilgas Aircraft,
Mobiloil Aero,

Mobil Aero Hydraulic Qil

HF & HFA, Mobilgrease Aero
General Purpose and Lo-Temp

10,000 FT.

Business and Private
Piston Aircraft

Mobilgas Aircraft,

Maobiloil Aero,

Mobil Aero Hydraulic Qil HF,
Mobilgrease Aero

General Purpose

THERE'S

A Mobil
Product

FOR EVERY TYPE
OF PLANE

...EVERY KIND
OF OPERATION!

Check the list at left. You'll see Mobil sells
fuels and lubricants for every type of oper-

ation and performance requirement.

A simplified list is shown for various oper-
ations, as there are five grades of Mobilgas
Aircraft, five grades of Mobiloil Aero and
various grades of other products from

which the proper selection can be made.

Specify weather-proved Mobil products—
at airports in key areas throughout the
free world! Another reason youw're males
ahead with Mobil!

SOCONY MOEIL OIL COMPANY, INC,, and Affiliaces:
MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORP.
MOBIL OVERSEAS OIL COMPANY, INCORPORATED

FLY WEATHER-WISE..
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AMC Contracts

Wrrght-Patterson AFB, Ohio—I"0l-
lowing 15 a list of unclassified contracts
tor 525,000 and over as released by the

Air Matenel Command:

Boving Alrplane Cn., Wichita, Kan., -5
MTUO, (PR XE-D-6330-7085), 385,000,

Boeing Alrplane Co., Wichita, Kan., B-52
alrplanes and associnted support items, ( PR
SME-D-1510-T012 and amendment no, 1),
15,000,000,

Northrop Division, Northrop Alreraft,
Inc.,, IHawthorne, Calif., T-38 static test
program, (PR TR-9=15310-T217), $100.000),

Cessna Alrernflt Co., Wichita, Kaon.,
T-A7TA alreraft (jel tralners), PR XR-9-
1510-7028). $12.345.000,

Link Aviontion, Inc, Binghampton, X, Y.,
T-AT flight simulator trainers, tvpe AF/F-
JTA-T4 and spare parts, (PR XR-E-258-
i206), $1,352,137,

Northrop Alreraflt, Tne,, Hawthorne,
Calif,, =pare parts and ground equipment
for T=-358 alrplanes, (PR XR-9-1510-T008),
516,936,

Cessnn Alreenft Co., Wichita, Kan,, en-
gine noise reduction and engine boundry
surge increase program for T-37TA alreraft,
(PR XR-8-1510-7292), %£48.325.

Northrop Division, XNorthrop Aireraft,
Ine,, Hawthorne, Calif,, planning, engineer=
ing, tooling, fabrication, ns=sembly and
ither work ineldental to the development
of the N-166F fighter aircraft, (PR XR-9-
1510=-7T10:0), £597.884.

Genernl Electrie Co., West Lynn, Mass.,
indieators, tachometer, tyvpe JMU-1 for
F-100F, KC-135A, B-38A, F-101EB, C-1308,
T-37TA, H-4IE and Army requirements,
{ RFP PE-B-051-3800), (PR Pl-85-051)
JE00), 273,480,

Aerinl Machine & Tool Corp., Long Is-
land Clity, N. Y., harne=s, alreraft safety,
personnel retalning type MA-1 for aircraft,
(IFEB 33-600-58=8), (PRIl OC-8-03F-53444),
vl 278,

AlResearch Manufacturing Co. of Arizona
Division, The Garrett Corp., Phoenix, Ariz.,
constant speed drive assembllies, pneumatlie,
model MO-1, spare parts and data for
F-105 alreraft, (RFP PE-8-011-4050), (PR
PE-3-031-4050), $1,748,487,

Fioneer-Central DNivision, Hendiz Avia-
tion Corp.. Davenport, Towa, altimeter,
prezsure, 137 dial, type AAU-2/A for use
in F-10F and F-=106 aireraft, (PR PE-9-
HoC-4018% and 4033), 2205174,

Fioneer-Central Division, Bendix Avia-
tion Corp., Davenport, lowa, indicator, in-
dicated airspeed, 18" dial, integrally lighted,
type AVII-2/A, for use in F-105 and F-106G
aireraft, (PR PE-9-050-4020 and PE-3-
O50C-4004), 203,665,

Westinghonuse Eleetrele Corp., |[laavion,
Chio, transformers, domponent Spare parts
and data, for F-106 aireraft., (RFP PE-R-
N3T-3821). (PR PE-R-02C-1821), 2340677,

Hed Bank Division, Bendix Avintion
Corp., Eatontown, N, J., zenerntors, regu-
lators, control panels and data for suppor
of the F-100 serles alreraft, (BFP PE-
214, PE-I8053, SA-47500 and SA-4748), (PR
FPE-4213, PE-3805, SA-47a0 and SA-4T748),
g0a7 904,

G, M. Glannini and Co., Pasadena, Calif,,
transmitter, svanchro, angle of attack, type
Q-2 for use on F-105 and F-106 aircraft,
(IFBE a43-600-59-11), (PR-B-0L(=£400, PPli-
B-05C-40268 and PE-9-050-4026-1), $108,117.

Eclipse-Pioneer Division, Bendix Aviation
Corp,, Teterboro, XN. J.. amplifier, servo,
GO-1488, directional eontrol, 6U-1485, spare
partz, special tools and test equipment and
data for various USAF aireralt, (PR MA-
K- A-T08, 7089, PE-3-05A-4152, 4208 and
SA-8-056A-3957). $1.041,710,

Kearfott Co., Ine, Clifton, N, J.. control
panel, Aerno G0-1486 ) gyvroscope, dizspliace-
ment, Acerno G0=-14590; control panel, Aerno
G0-1451;: gyvroscope, displacement, Aerno
n-14%3 : spare parts, special tools, test
egquipment and data for various USAF air-
ecraft, (PR MA-8-05A-T0E, 711, 768 and
PE-B-05A-41205), $638,062,

Fioneer-Central Division, Bendix Avin-
tion Corp., Davenport, Iowna, transmitter,
rate of flow, Tuel, Type MA-2 (Aerna bl-
2458 (RFP MA-5-05D-T03) (PRI MA-k-
Da=-T03), Fa0 53l
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Good living and productive indus-
try go hand in hand. The San
Antonio Symphony, one of the
nation’s hnest, is just one of the
reasons dan Antonio is a wonder-
ful place to live and work. Add an
ideal outdoor living climate, good

vymphony and industiry

sovernment, banks that support
industry, abundant water, natural
oas and electricity, excellent sites,
,f_'.DErd transportation, to the hap-
piest labor picture in the country,
and you have a near-perfect situa-
tion for locating your industry.

R e sxvwnin 05

[
A
ke

For a detailed study of vour specific needs
Write Greater San Antonio Development Committes
123 Navarro, P. 0. Box 1628, San Antonio, Texas
All communications confidential

DELTA

Holds down inventories! Holds down costs
of crating, insurance, capital tie-up. Protects
against deterioration and market declines!

Call Delta Air Lines,

af wrile General Oihces:
Attanta Airport, Atlanta, Ga,

Air Freight

costs less than
you think!

S00R-FO-O00R

MOST COMPLETE ALL-CARGO SERVICE TO AND THRU THE SOUTH
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the ereation of the National Acronanhes
and Space Administration, the Ad-
vanced Rescarch Projects Agency, the
National Acronautics and Space Coun-
cil, the science adviser in the State De-

Gask-0-Seals?

means for advancing science and sup-
porting basic research.”

Dr. Killian pointed out that the
Foundation had becen strengthened by

talk at the 125th annual meeting of
the American Assn, for Advancement
of Science.

Dr. Killian listed three major points

MANAGEMENT

Rt A TN

h:-hj.' Tou ! :

s Killian Lists Science M t A

faox an Lists dScience Management Alms
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i__j_‘-h:* [ " Washington—Dr, James R. Killian, were reviewed by Dr. Killian. He listed  technology and for the provision of
bock 7 HIL n > 1 special assistant to the President for basic research as a vital need and des-  scientific  advice at  policv-making
A Y - Science and Technology, outlined his cribed the National Science Founda-  levels.”

Lj':”.:'-' # : ' .‘~'L'| 1 \ D'D yc}u khﬂw abﬂu‘t approach to science ]]];l-ﬂug{:”“_']]l in a ton as “one of the government’s major Innovations he mentioned ncluded
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THIS
Gask-0-Seal

EXCEEDS

of his mumagement philosophy. They
Are:

e Science does not need positive direc-
tion to achieve maximum efhiciency and
VIZOL.

e Past record of progress in science and
technology shows the U.S5, must ad-
vance in “steps and not by leaps.”

e Science should not be placed under
the direction of a single agencv but
should be infused into the program of

increasing its federal appropriation from
S50 million in Fiscal 1958 to 5136 mul-
lion in I"iscal 1959. However, the ongi-
nal Foundation request for $222 million
was cut to 5136 million by the White
House before bemg  sent to  the

Congress.

Other government action that has re-
sulted from the Soviet earth satellites
was characterized by Killian as “an
impressive array of organizational n-

partment, Killian's own post of special
assistant to the President for science
and technology, the post of Director of
Rescarch and Engineering in the De-
fense Department just filled by Herbert
York (AW Jan. 5, p. 11), and the Fed-
cral Council for Science and Tech-
nology.

Senions problems faced by the nation
that arc receiving attention from Kil-

lian's group include the relatively small
investment in new research facilities in

HERMETIC
SPECS!

every deparbment. The best way to
protect science from pohtical nter-
ference and to keep ifs efheiency high
is to give it a direct relationship with
all responsible executives as well as
the support of advisors from the na-
tion’s leading private 1nstitutions,

novations for the management of gov-
programs  in

ernment science and

Gask-O-5eals often equal or exceed specification for Scientific Advice

hermetic sealing. The one shown here, for instance, hos Dr. Killian also L'.‘-;]}];Iillﬂll in some
detail the activities and functions of
the President’s Science Adwvisorvy Com-
mittee, which he heads. Prnimary pur-
pose of the committee, he said, 15 to
make “scientific advice and analvsis
wvailable where they are needed in the
formulation of national policy.” This
advice is generated by the 18 com-
mittee members and a fluid gwoup of
sbout 75 engineers and scientists who
serve on temporary panels which study
special  problems, and act as con-
sultants and staff. The advice is fun-
neled to Dr. Killian, the prmary com-
mittee contact with the President, al-
hough he said “the Commuttee has the
perogative, when it chooses, to report
directly to the President.”

The White House has declined to
make public the names of the members
of these Science ,-"'L-rh'iﬁr}rjl.' Committee
pancls which advise the President on

eight sealing poinls and is on one of our newest
missiles. The leakage rote is less than the original
hermetic seal specification colled for which is about as
perfect as any seol can be,

Gosk-O-Seals are high and low pressure static seals
which require NO groove machining to accommodate,
A flat surface with anly a 125 RMS surface finish is all
you have to provide lo gel positive secling with o
Gosk-0-5eal.

There are mony other outstanding features obout
Gask-0-3eals: Limited orea for fluid attack, no loss of
structural strength, rigid, easy to instell ond replace, no
lelerance build-up possible in seal cavity, elc,

Why not find oul obout Gosk-0O-5eals and the other
seals of Porker Seal Compeny's “O-Seal Family"—by

the mokers of Parker O-rings.

Balore Feilamad Affer Foilener
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g i T | the feasibility of many of the major
ek TR TGS e q r e r weapon svstems and other large federal
E':H‘“ i ¢ Joelle projects. Primary reason for this secrecy
s v, Bl 1k - SEAL COMPANY s given by Dr. Killian is that it “would First Atlas-C Fired at Cape Canaveral
Mo BTl & | |1, acverselv affect the public interest by | Gred for Jese than 1
el . L AT 4 . [l i | = = ; ¥ F i A2 | . T | T F 5 . 1 ; i pi-Bpan tieca N e 1 # '
s F 1 P _ CULYER CITY ., CALIF.« CLEYELAND,12,OHIO endangering  our national  securty. First Air Force-Convair Atlas-C n_rtcru:ulhuum.} ballistic missile was r.l. or :"-.'.art ramn l:h.
55 , ; A k I I if; Arca of studv of the panels has been  full range from Cape Canaveral, Fla., to tr:s-“r gmflmusct nase cone and air-frame re mements.
.. . A DIVISION OF Pﬂl" er QNNITIN corrPORATION I'l'll;_"l"iﬁl:l in 'I_']1I'I-|'|. ﬁ.".'!.' CASOS. It was the 17th Atlas lmumched., Arma all-inertial gl‘:ll']illlli_'l,‘ f‘[ltl'l-]'.lﬂ'l'iﬂl'll'!'i WEre l.'.'"-]'l'"l'."-t:l-. and
A X e e e B ¢ B the Jemetered what they wonld have done had thev been guiding the missile. Atlas-A serics
" | (Formerdy £, €. Walls Co. & Rubliir Prodvits Div. of Paiker Aplisncé Co.l Efforts that have been made by tth telemetered '-!.Intl'rl _ : st R e E S i T e
L. 5 i Administration to mprove scientific  tested boosters, airframe, gunidance, ete. Series B tested sustaimer engine, nose cone separa-
'E:;LI.;:" | 1 - 'I - cobivity in the U.S. and to relate it tom, full-tange guidance and included the Score satellite. Of the 16 non-orbital firings, 11
o S - more cffectively to policy making also  have been considered successtul.
||'I ] i = l. a -
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Technician viewing mell under a vacuum of approximately one-millionth of almospheric pressure,

VACUUM MELTING
provides these properties

Conquering Thermal Barriers at Kelsey-Hayes!

From the vacuum induction furnaces of the Metals Division of
Kelsey-Hayes comes a new family of superalloys—Udimet 500, 600

and 700. Born of necessity for space age vehicles, these high-temperature,
high-stress alloys are now being made available for wide-spread

use by industry. Produceable only through vacuum induection melting,
they make possible a degree of product performance only dreamed of

in the past. Udimet alloys are now being produced in tonnage lots
—ingot, billet, bar, sheet, strip and wire to specifications.

Kelsey-Hayes Company, General Offices: Detroit 32, Michigan.

o High temperature
corrnsion resisfance

Inereased ductility
Extreme cleanliness
Precise chemical control
Longer stress-rupture life
Inereased tensile strength
Better fatigue resistance
(rreafer yield strength
(ireater tmpact resistance
(rreater creep properties

KELSEY-HAYES

Automotive, Aviation and Agricultural Paris L Hand Tools for Industry and Home

18 PLANTS: Detroit and Jackson, Mich.: Los Angeles; McKeesport, Pa.; Springfield, Ohio I'ﬁp-?tn Division); New Hartford, N. Y.
(Metals Division); Utica, N. Y, (Utica Drop Forge & Tool Division): Davenport, Towa (French and Hecht Division); Philadelphia (Heintz
Division): Clark, N, J. (New Jersey Division); Windsor, Untario, Canada.,
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relation to the size of the saentihic task.
Dr. Killian said: “Government opera-
tions mcrcasingly have bronght growing
demands for the fruts of rescarch and
more support  for actual work  per-
lormed. There has been no comparable
provision, however, for new mstruments

and facilities except in cerbain special-

zed fields.”

The speech also indicated that no
dehnite plans have as vet been made to
|:;[1|L'L]_1. this sttuation. Dr. Kilhian sand,
however, that “the (President's Scien-
tific Advisory Commnuttee) panel urges
the formulation ot HIHHT.:’__]I;H:L]HH Ctil-
ceived policies tor the hnancing and
clanning of the great multi-nillion dol-
lar research imstruments of modern sci-
ence . . . which are needed or proposed
in varnous helds.”

Policy Group

I'he panel recommended that a new
group be formed to form the policics
governing the camtal mmvestment in
these new facilities and the handling of
persomnel to man them withont reduc-
ir1g the l*r.';u;'hing L.['T:.':ugl‘h of umiversitics.
Killian said, “We are at the point whert
we need to bring together the bost
available judgment from the domains
of government, education and science
to determine how far we should go in
the establishment of rescarch institutes
and what their relations should be with
nmversities,”

Educational problems m the U. S,
were reviewed by another panel of Dr.
Killian's committee. The group clled
primarily for greater cfforts by local
covernments and the various cduca-
tional mstitubions,

While expressing the belief that
there 1s clearlv a “natiomal will to be
strong in science,” Dr. Killian noted
that “todav we hear voices of doubt
and pesstmism decrving or questioning
the concept of progress. . . .7 He said
he telt that the scientists themsclves
must make the true character of sci-
R L H”.L] |':|1-‘|]‘:._:Fl_"'l:"- I.!l'l-"._il;_"r"-:[l:ll:l{] ,_H'ELI_ "ﬁhlf:l'.."..'
the close relationship between science
and the human values. He pointed to
the “great responsibility  which  rests
upon science today in the hight of the
extraordinary opportunitics which it has
been given to participate in the formu-
lation of national policy.”

Bristol, Rolls-Royce
Sell Rotol to Dowty

London—Bristol Acroplane Co. and
Rolls-Rovee Ltd. are selling their jointly
owned company, Rotol Lid., manu-
facturer of aircraft propellers, landing
gears and transmissions, to the mreratt
component maker, Dowty Group Litd.

Since financing for the purchase will
be raised bv an 1ssue of new shares and
must receive the Bntish Capital Issues
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Precision Components . . . another Kearfott capability.

. high-
{ . (Aemperature

“icomponents

L

oy ott |
ST SYNGHRO CONTRS

( Hrrrm TYPE

Kearfott components for missile and
aireraft systems can provide opti-
mum performance at temperatures
as high as 200°C. Moreover, this
peak performance is unaffected by
2000-cps vibration and 50-G shock.
Kearfott's compact, light-weight
and corrosion-resistant components
provide this consistent record of
ACCUTACY :

LITRLE FALS,

Synchros: Sizes 8 through 25. Errors as
low as 20 seconds from E. Z.

Motor-generators: Sizes 8 through 18,
Linearity of 0.01%.

Servomotors: Sizes 8 through 25.
Wound for transistorized
amplifiers.

Kearfott research is continually developing even more
accurate and more durable components. .. preparing for the
needs of tomorrow. For details, write today or contact
yvour nearest Kearfott sales office.

Engineers: Kcarfott affers challenging opportunities
in advanced component and system development.
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KEARFOTT COMPANY, INC., LITTLE FALLS, N. .J.
A Subsidiary of General Precision Equipment Corporation
Soles and Engineering Offices: 1378 Maoin Ave., Clifton, N. J.
Midwest Office: 23 W. Calendar Ave., La Grange. Ill. South Centrol Office: 6211 Dentan Drive, Dallos, Texos
Wert Coost Ofice: 253 M, Vinedo Avenve, Posadeno, Colif.
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a
laboratory

for
learning

As a Field Engineer at I-]ught'-:. r.hl'nl:gh
training and assignment, you become
familiar with advanced electronics weap-
ons systems, including the most advanced
analog and digital compurers, With chis
knowledge you will be ideally suited o
broaden your experience and learning for
future application in cither the milicary
or commercial fields.

The Hughes Field Engineering activity
15 a highly trained orgamzation of pro-
fessional engineers, giving support to the
.'11’“1{"1." *TI.':ITE:-I."\ :H]ll'l. '.'l.i.r—l-l.-.'ll.'lill._" 'Ii'll..'l.f'l.l..l.[':l:c-
turers using Hughes equipment. Assign-
menes are in Southern Calitormia, the
continental U.S., or overseas.

Other field engineering advantages in-
clude: I:] Training ar full .'-i.'l].l[':.' betore
assignment. 2} Generous moving and
travel allowance between present loca-
tion and Southern California. 3) Addi-
tional COMpensation plua complete mov-
ing and travel expenses on assignments
away from the Culver City plant. 4)
Reimbursement for after-hours courses
at universitics in arca of assignment,

E.E. or Physics graduates: Please write
Mr. Robert Martin at the address below.,

The West's leader in advanced elecironics

I
=
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- =
M
()

RESEARCH AND DEVELOPMENT
LABORATORIES

Eff:*r.lr!'ﬁr & f:"r;_g:'rn::'rl'r{g!_l Snf,l_‘,l'_
Hughes Aircraft Co., Culver City 2, Calif.

FIELD ERGINEER GIVES PILOT PRE-FLIGHT BRIEFING

Committee’s consent, the price being
paid was not revealed. But Dowty
Group Chairman Sir George Dowty
says the share issue will run into "sev-
eral million pounds.”

Rotol, with a 4,600 strong labor
force and a plant only two miles distant
from two of Dowty's aircraft component
factories, was formed by Bristol and
Rolls-Rovee in 1937 to design and
manufacture variable-pitch propellers.

Texas Instruments
Submits Merger Plan

Dallas—Texas Instruments, Inc., and
Metals & Controls Corp. have agreed
to merge. Proposed meiger plan will
be submitted to the stockholders of
both companies carly in 1959,

The two companies would combine
through an exchange of stock in which
Metals & Controls stockholders would
receive cither 3 of a Texas Instruments
common share for ecach share of Metals
& Controls’ common or a combination

of % of a share of Texas Instruments

convertible preferred stock (525 par
value) and % of a share of Texas Instru-
ments 4% common for cach Netals &
Controls common share. Texas Instru-
ments preferred stock will be a special
series issued only in connection with
the merger plan. Texas Instruments has
3,256,988 common shares outstanding,
Metals & Controls has 922,467,

British Contract Set

For New Canberra

London—Ministry of Supply has an-
nounced that “subject to satisfactory
negotintions” work of developing an
RAF Canberra replacement will go to a
consortium of Vickers-Armstrongs (Air-
craft) and English Electne Co.

Main contract 15 being placed with
Vickers-Armstrongs, but work will be
shared 50-50 by both companics.

Also subject to hAnal negohations,
development of an engine for the
new  supersonic  hghter-bomber-recon-
naissance aircraft is to be undertaken by
Bristol-Siddeley engines, Ltd., new com-
pany formed last Apnl to coordinate
activitics of Bristol Acro-Iingines and
Armstrong Siddeley Motors.

These two companies—subsidiarnies of
Bristol Aeroplane and Hawker Siddeley,
cespectivelv—will be completely merged
into the new company.

Size of the order for the TSR-2 (for-
merly referred to as RAI Operational
Requirement OR-339) was not disclosed
and no design details were revealed.

The Vickers-Armstrongs and Fnglish
Electric proposal was chosen from sev-
eral designs. Chicf competition m the
final sclection was believed to be onc
proposed by Hawker Siddeley group.
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| A ppointments at

the highest echelons to
holders of advanced degrees
in physics, mathematics,
electrical

and mechanical engineering

Litton Industries offers research appointments of
the highest order of importance to the nation’s
defense and economic endeavors. Applicants must
have proven capability at the professional level for
contributions toward the advancement of knowl-
edge in the fields of computation, guidance, com-
munication, or control.

In the field of Space Research, appointments will
be made within the disciplines of astronautics,
bicastrophysics, basic physics, and hyperenviron-
mental testing.

These few men will have as their resources the skills
of any of a thousand people who are the life of the
electronic complex which is the Electronic Equip-
ments Division of Litton Industries. They will
command the most advanced computational instru-
ments as their tools, plus the only Inhabited
Space Chamber in the free world, plus engineering
and manufacturing facilities which produce com-
plete systems.

The locale is Southern California where both the
physical and intellectual climates are to be enjoyed.
Send a brief resume to G. H. Dawson, Litton Indus-
tries, Electronic Equipments Division, g261 West
jrd Street, Beverly Hills, California.

LITTON INDUSTRIES

Electronic Equipments Division
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(right) Part of giant capacitor bank
used to fire “hotshot™ tunnel.

Bank is capable of

5 million kilowatt jolt,

(above) Lockheed’s *hotshot™ tunnel
— only one in private industry.

(right) Research and Development
facilities in the Stanford Industrial
Park at Palo Alto, California, provide
the latest in technical equipment.

Lockheed capabilities in thermodynamics and gis
dynamics are unsurpassed in private industry. Basic
work is being performed on problems relating to mis-
siles and spacecraft under simulated conditions of
upper atmosphere and outer space, Studies nclude:
boundary layer flow and heat transfer; cooling and
insulation; thermodynamic instrumentation for fight
test; design of rocket motor controls and nozzle
structures; re-entry thermal protection; materials
specification; and thermal environments of electronic,
mechanical and hydraulic equipment. Also under study
are new methods and improved techniques of thin film
thermometry, measurements of dissociation and combi-
nation of nitric oxide and high-speed shock wave flows.,

Equipment includes the fastest wind tunnel in indus-
try, fired by 20 million kilowatis; a hydromagnetic

EXPANDING THE FRONTIERS OF SPACE TECHNOLOGY

tube which produces velocities of over Mach 250 and
lemperatures approaching 500,000°K: a “hotshot™ tun-
nel for shock wave, gas and heat studies, capable of
velocities of 16,500 mph and temperatures above
12,000°F; and a ballistic range on which projectiles
are fired at speeds up to 20,000 ft /sec.

Scientists and engineers of outstanding talent and
inguiring mind are invited 1o join us in the nation’s
most interesting and challenging basic research pro-
grams. Write: Research and Development Staff, Dept.
AA-17,962 W, El Camino Real, Sunnyvale, California,
or 7701 Woodley Ave., Van Nuys, California. For the
convenience of those living in the East and Midwest,
offices are maintained at Suvite 745, 405 Lexington
Ave., New York 17, New York, and Suite 300, 840 No.
Michigan Ave., Chicago 11, Illinois.

“The organization that contributed most in the past year to the advancement of the

art of missiles and astronautics.” NATIONAL MISSILE INDUSTRY CONFERENCE AWARD

WHO'S WHERE

: —
(Continued from page 23)

Changes

Robert G. Siff, ficld representative for
Fitel-McCullough, Inc., San Carlos Calif.,
at Wright-Patterson AFB and Gentile Air
Force Station, Dayton, Ohio,

William G. Newton, industrial engineer.
mg manager, Beckman Instruments, Inc.,
Fullerton, Cahf, Also: Harlan E. Eastman.
purchasing administrator.

Fred Hall, director of management con-
trol, Acrojet-General's Solid Rocket Plant,
Sacramento, Calif.

Allan Lytel, manager-proposal coordina.
tion, Crosley Division, Aveo Manufacturing
Corp., Cincinnati, Ohio.

Guy ]. Sanders, director of engineering,
Industrial Acoustics Company, Inc., New
York, N. Y

Edward C. Kluender, manager-military
systems  engineering, General  Electric's
Communication Products Department, Svra-
cuse, N. Y,

Dr. Robert J. Rohr, director of research
and development, Magnus Chemical Com-
pany, Inc., Chicago, 111,

James 8. Galbraith, manager of semi-
conductor operations, Microwave Associates,
Inc., Burlington, Mass,

Milo K. Henry, manager of the Denver,
Colo., regional ofhce, Military Products
ﬂmul-i' Minneapolis-Honeywell  Regulator
Co., Minneapolis, Minn.

Col. Daniel B, White (USAF, ret.), as
sistant manager-castern operations (Davtpn,
Ohio), Technical Products Division, Pack-
ard-Bell Electronics Corp.. Los Anpgeles,
Calif.

Gordon W, Johnson, director of engineer-
ing, Pacific Magnetic Corp., Romoland,
Calif,

Levin P. Handy, director of the cable
unit, Aeronautical and Instrument Dhvision,
Robertshaw-Fulton Controls Co., Anaheim,
Calif.

Col. James H. Rothrock, manager of de-
fense products, Radio Corporation of Amer-
ica's West Coast Electrome Products De-
partment, Los Angeles, Calif.

Charles K. Fennel, manager of marketing
techniques, Texas Instruments, Inc., Dallas,
Tex.

Jean Baudrean, cargo sales manager,
North, Central American and Caribbean
Division of Air France.

Robert P. Norton, resident corporate
representative—Wichita Division of Boeing
Airplane Co.. for Amencan Bosch Arma
Corp., Hempstead, N. Y.

Dan E. Baker, marketing manager, Atlas
F-E Corp.,, Woburn, Mass.

Arthur Van Gordon, general manager,
Flectronic Components Division, Anton
Flectronic Laboratories, Inc., Brooklyn,
M. Y.

Samuel Ochlis, manager, Instrument and
Fquipment Division, Epsco, Inc., Boston,
Mass.

Edwin F. Clark, manufactuning manager,
and Robert W. Cooper, chief production
engineer, Marman Division of Aeroqmp
Corp., Jackson, Mich.

Charles J. Daniels, director of govern-
ment projects, All American Engineering

Research and Development
Engineers and Physicists
Specializing in Servos, Circuits,
Microwaves, Transistors, Computers

Make the most of your experience

Work on advanced projects such as airborne
radar, analysis and development of circuits for
advanced radar systems; electronic analog com-
puters and general purpose digital computers;
checkout and test equipment; bombing navigation
systems; inertial guidance; analytical studies asso-
ciated with new electro-mechanical systems.

Also positions for: engineering handbook writers;
computer programmers; standards hardware parts
designer with strong background in fasteners; re-
search engineer to plan and execute research pro-
gram involving inorganic materials in electronic
equipment and to perform chemical analysis of
materials; senior estimators for manufacturing cost

analysis proposals.

Autonetics offers a 12-year stockpile of experi-
ence in the design, development, and quantity
manufacture of flight controls, inertial navigators,
armament controls, automated machine controls,
computers, landing systems, radar systems, data
processing equipment, and electro-mechanical servo
systems—plus a complete flight test section and
specialized engineering and production facilities,

Send resume to:

Mr. B. A.Brunetti
Autonetics, 9150 E. Imperial Highway
Downey, California

Autonetics

A DIVISION OF NORTH AMERICAN AVIATION, NG,
NERVE CENTER OF THE NEW INDUSTRIAL ERA

CUNNYVALE, PALO ALTO, VAN NUYS,

‘ﬂfk bﬂﬂd / MISSILE SYSTEMS DIVISION SANTA CRUZ, SANTA MARIA, CALIFORNIA

Co.. Wilmington, Dela.

CAPE CANAVERAL, FLORIDA
ALAMOGORDO, NEW MEXICO
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The advertising rate is 531.00 per inch for oll advertising appearing en .
other than on contraoct baosis. Controct rofes on reguest. 5270 a line,

AN ADVERTISING INCH is meosured %8 inch vertically en one column,

minimum 3 lines, To figure advande payment count 3
average words as a line,

3 columns—30 inches—to @ page. PROPOSALS, $2.70 o line an insertion,
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only
in Displayed Style. BOX MUMBERS count os one line additional in undisployed ads.

send NEW Ads or Inquiries fo Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 34, N. Y.

No DEAL DIRECTLY WITH OWNER . . .
In Stock Now for Immediate Delivery!

SIKORSKY S:5| HELICOPTERS |
UAA Four-place Commercinl Lacones]  with
fredh eomplele overhaul, Six left, with spares,
1|'=r: he purchased Individoaily **AS I8™ I
ilivs ] rosl,

BEECHCRAFT CI85, DIES

One of esch avallable. Al Top Qualiry
I-IJ-]H'JII-M value apd exeellent terms avall-
ahle,

Cargo C-46F, Airline DC-3 and/or Cargo

C-47. All mvailable for =ale with terms
ar for lease with lowest rates ever.

GRUMMAN WIDGEON

(7444 Models with Tisnge:
ecngines, or Cusiom MeKin-
non-Hickman Conversion

MILITARY SURPLUS
AIRCRAFT

Hd-T {T-6(1), BNJ-4 1
™ -2 Harpoon. 1 IPBY
S —All to b whodesaled
Muable with ferey perinit,

availahle as & package. Fin- el g e o M g
(Shed prodoct without an GRUMMAN EDPH:E . ?:n:-lr}r: 4,r1'4r.'l_:1!|”:r,:j,m:.,ﬁ_'
equal, And We Mean Tt! f |  Bero time throwghout, — Like ! '
EXECUTIVE LOCKHEED Tioe Flake Wereants,
=N i L | F

VENTURA Also nvallable — usml  Goose, HANGARS b —
Clorgeous New Horfon & Hor- nite shape, af & sacrifio 20 ft. x 200 ft. clear span
ton Interior, unsqoalled any- wholeeale prlie. Liase e hangar, IR 1 hy=n clroiian
where. Eepd for photograph. <l hlis, All stes] = |"|I:".|||'I' BlnE T ——
265-285 MPH. for the cost of a Beerl story  lean-to's 30 fr.  wide

LEgF2, B « TOF the fost 0f A Heoeh. nn the lone sides. Total 40,-

Exeellent lease tormy avallable. SBendd for color phatograpl N . Fr. floor space, Snh-
0 S T FOR ADDITIONAL

FREDERICK B. AYER & ASSOCIATES, INC.

Anthany J. Ming, INF“ RMATI“N
250 Park Ave. MUrry Hill 7-1800 MNew York 17, N. Y,

= e d_' — About Classified Advertising
mmediate Delivery
FOR SALE Cpﬂﬂfﬂff

We stock, everhoul, and install

PRATT & WHITNEY WRIGHT
i Y o
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—75, =%, =W 202, =5, =72
f7 ¥
Passenger and Cargo R985 R1340 R2000 f‘fmmﬁf yﬂ”,
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ool '":"'u"'ﬂhuu’r R1830 - SUPER - 92 ATLANTA, 3—1301 Rhodes-Hoverty Bidg.
T-Category Kit Installed ENG'NE WORKS o powey JAcksen 36951
Immedi li BOSTON, 16350 Park Sgquare
iate Delivery INC, HUbbard 2-7160
Lambert Field Ine. $t. Louis, Mo. D. J. CASSIDY

CHICAGO, 11—520 No. Michigan Ave.

THE FLYING TIGER LINE INC. e = MOHawk 4-5800

) h : ) ] W. J. HIGGENS
Burhank, Calif. C-47'S FG,HALSEE:ALE DC-3'S D. C. JACKMAN
CLEYELAND, 13—
Call ar Cable REPAIR OVERHAUL MODIFICATION | 1164 llluminating Bldg,, 55 Public Square
o g VOLITAN AVIATION W. B SULLVAN O
Executive Vice President :
e o 12820 Pierce St. INC. Pacoima, Calif. DALLAS, 1—1712 Commerce 5t., Yaughon Bldg.
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-+ = =il F. E. HOLLAND
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3110599 Perfect Condition Cerfified PORTABLES & CYLIMNDERS ' MAdisan 6.9151
5695.00 FIXED INSTALLATIONS B L YOCOM
¥T. APPROVED REPAIR STATION
PACIFIC AERO SUPPLY GOV'T. NEW YORK, 36—500 Fifth Ave,
421 N. PRAIRIE HAWTHORME, CALIF. JEP AE nn Phone: ORegon B-1161 OXford 5-5959
05 5-8153 EL SEGUNDO, CALIFORNIA D. T. COSTER - R. P. LAWLESS

FHILADELPHIA, 1—S5%ix Penn Canter Plaza
[Ocust 8-4330 |
H W. BOZARTH - T. W. McLURE

M“IHTE"AHGE aq 3T. LOUIS, B—3415 Olive EI'JEﬁe:mn STe

- AUTOMATIC PILOTS, NAVIGATION
-DC-3- AIRWAYS ’ , ast St
Tvin Beech - DC-3- Lodestar Rprerbotly lbBellall] ™ £ COMMUNICATION SYSTEMS o Dbugles 2-4600

CAA Approved Repair Stalioa = 1964 PHONE: FAirview 8-2720 W, C. WOOLSTON

Class 1 & 3 Mo Limitations il I3 BN B Collins, Bendix, Sperry, Lear, ARC , Wilcox
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ENGINEERING PILOT

Must have engineering or science
degree and recent B-52 pilot time.
Engineering experience desirable.
Include educational background
and flight time breakdown for past
3 years in initial reply. Southeast
location. Write to

0575, Aviantion Wenk

Clinss, Adv. DMy, P.C) Box 12, N.X. 36, N.Y

Send NEW ADS and Inguiries to Classified Advertising Division of Aviation Week, P. 0. Box 12, N, ¥, 36, N. Y.

TOOLING
MANAGER

A position at execulive managerial level
is available for @ man capable of directing
the activities of a complele Tool Engineer-
ing ond Tool Manufacturing Division. Lo-
caled in 5o, Calif. Aircraft exp. desired.

To the professional Engineer with previous
management exposure, this is opportunity!

Please send complele resume & photo in
confidence to

P-058L, Aviaitlon Weelk
68 Post Bt San Franecliseo 4, Callf

ANUFACTURER'S AGENTS
WANTED

. . . by Eastern producer of Aircraft
Accessories such as electro-mechan-
ical assemblies, actuators, winches,
etc. Reply with information on ex-
perience, present products, area
and type of company served.

HW-068%0 Aviation Week
Clasa, Adv. Div., P'.0. Box 18, N.Y. a6, M. Y

PROFESSIONAL PERSONNEL REQUISITION

JET ENGINE CONTROLS ENGINEER

Experienced in pneumatic, hydraulic. or electre-mechanical con-
trels; including serve mechanisms, mechanical computers, and
actuators. HRequires ability to develop appropriate {lesting
criteria and ability to supervise {abrication and test operalions
for fuel metering devices, inlet diffusers, fuel injection nozzles
and conirol sensors.

Will work with a small group of highly specialized ramjet
controls and fuel systems engineers in a creative engineering
environment.

New IBM digital computer, large custom designed analog com-
puter, and {ull facilities of the Marquardt Jet Laboratory are
available to the project group. Feor further information contact:

FLOYD E. HARGI5S, Monoger, Professional Personnel
16551 Suiicnf Street, Van Nuys, California

--r%rguf?rdf

VAN NUF5S AND POMONA, CALIFORNIA + OGDEN, UTAH § AIRCRAIT €10,

To@ FI:ighl:—.Airnra_lt—H_Isllrr--— Hydraulic Sales
Engineer, for executive position with axpanding alr
frame manufiactorer, Future unlimited. Excellent
ialary and other benafits. Submit complete resume.
Iinfarmation will be treated confidentially.

F-0548, Avintion Weisk
a0 N, Michigan Ave., (Chlcagn 11, 11

Your Inquiries to Advertisers
Will Have Special Value . . .

for you—the advertlser—and the publizher, If you
mentlon this publication. Advertisers value highly
this evidence of the publication you read. Batisfied
ddvertisers enable the publishers to secure more aed-
virtisers and —more advertisers meal nhiore nfor-
matlon on more prodocts or betier serviec—miore

value—to YOU.

AVIATION WEEK, Januvary 12, 12357

fo an EXECUTIVE
ENGINEER

WHO WOULD LIKE TO LIVE IN DENVER
and assume a position as

DIRECTOR OF ENGINEERING

We offer a top poying position with one of America’s fastest
growing research and development companies . . . a challenging
job in an ideal city where climatic, housing, school and recrea-
tional conditions are unsurpassed. If you have had considerable
experience in technical as well os administrative work, have an
M. S. degree in Engineering or equivalent and 8 to 10 years air-
craft experience, your inquiry may bring you a once-in-a-life-
time ocpportunity.

T. J. Dalton, Personnel Mgr.
STANLEY AVIATION CORPORATION

2501 Dallas
Denver 8, Colorado

write today

i i : F . . 1
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How a creaftive engineer
can grow with IBM

"Certainly my present assignment on the B-70 offers many

growth opportunities,’’ says Project Engineer Edward V. Zaucha.

Designed to fly farther, faster and higher than any manned
aircraft ever has before, the B-70 requires a completely new

radar display system. **My responsibility includes the design of
new cathode ray tube circuits plus system studies dealing with

specific bomb-nav problems. These studies cover related

equipment, such as the search radar and circuit indicator devices.

In addition, | coordinate the development of storage tubes,

high voltage power supplies and other equipment. A job that

covers this much territory is a creative challenge. With IBM |

have the opportunity to use all of my training; and in addition,
| learn new things every day that will advance my engineering career,”

Career opportunities in these areas...

Airborne digital & analog computers
« Ground support equipment

Inertial guidance & missile systems
+ Information and network theory
+ Magnetic engineering
« Maintainability engineering
« Optics
+ Radar electronics & systems
+ Servomechanism design & analysis
« Theoretical design & analysis
» Transistor circuits

Qualifications: B.S., M.S. or Ph.D. in Electrical

or Mechanical Engineering, Physics, or Mathematlics,
and proven ability to assume a high degree of technical
responsibility in your sphere of interest.

IBM is a recognized leader in the rapidly expanding
electronic computer field. Its products are used for
both commercial and military applications. Continuous
growth means excellent advancement opportunities.
The “small-group"’ approach assures recognition of
individual merit, |IEM provides excellent company
benefits and salaries are commensurate with your
abilities and experience.

Assignments now open include . . .

RADAR ENGI/NEER to provide topographical sensors for
airborne and space systems. Design airborne radar pulse,
microwave and deflection circuitry, Analyze doppler radar
systems for theoretical accuracy and performance limitations.

Qualifications: Bachelor's or advanced degree in E.E. with
3 years' experience in radar system development, including
display and circuits, control cansoles, and radar design.

SYSTEMS ENG/NEER to design and analyze closed-loop
systems of inertial and radar equipment, display materials,
and computers.

Qualifications: Bachelor's or advanced degree in E.E. or
Aeronautical. At least 2 years' experience in systems analysis.
Additional experience desired in development of military de-
vices—searvomechanisms, radar or computers.

704 PROGRAMMER ANALYST to study data tlow diagrams
and write differential equations of a circuit diagram. To investi-
gate analog and digital real-time control systems using digital
and/or analog computer,

Qualifications: M.S. in Physics and 2 years' experience in
control systems analysis and/or shielding techniques. Must
know transforms, numerical analysis, and be able to construct
mathematical model of a reactor.

STATISTIC/ANS to handle analysis-of-variance and multiple-
regression problems, Design experiments for engineering
applications and select the optimum form of statistical analysis.
Assist engineering in areas such as reliability analysis and
human factors engineering by developing statistical programs

for the IBEM 704.

Qualifications: M.5. in Statistics, with major work in math
statistics. Minimum experience, 2 years, preferably with
engineering applications.

SENIOR OPERATIONS RESEARCH ANALYST to apply
advanced math techniques to weapons systems analysis and
evaluation. Entails simulating tactics involving advanced weap-
ons systems then deriving methods for evaluating operational
effectiveness of alternate design concepts. Will work extensively

with IBM 704 and other digital and analog computers,

Qualifications: M.S. or Ph.D. in Mathematics or Physics and
3 to 5 years' experience.

There are other openings in related fields to
broaden your skills and knowledge.

For details, just write, outlining background
and interests, to:
Mr. P. E. Strohm, Dept. 524A

International Business Machines Corp.
Owego, New York

MILITARY PRODUCTS ®
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EMPLOYMENT OPPORTUNITIES

to provide
project leadership

in the planning

of radically new
space vehicle concepts
at Missile & Space
Velicle Department

of General Electric

Programs concerned with =alient
areas of missile and space lech-
nology require an imaginative
anid expertenced aerodvnamicist

who can visualize bheyvond the pa-

ramelers imposed |y :I-'I'I!|.1'1':|-.:'~ «latle

of the art,

Immediate openings exist for en-
gineersto plan and implement free

light and drop test aerodynamic

experiments for the purpose of
nbhraining dala pertinent to  de-
velopment of advanced weapons

systems and space vehicles. Must
have technical competence to de-
veelop new methods of obtaining
data and the ahility to conduet
theoretical and experimental an-
alvses of specific eaperimental
systems which will lead to the
determination of overall design

requirements.

Please submit your gualifications

in complete confidence to:

Mr. R. L. Eddy, Dept 700.1

Professional Placement

GENERAL & ELECTRIC

Missile and Space

Vehicle Department
3198 Chestnut St,
Philadelphia 4, Pa.
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EMPLOYMENT OPPORTUNITIES

I

More than

8 OUT OF 10
ENGINEERS
say “yes” to
an invitation
to join
Norden Laboratories

ol e ol comm—

e — i - —

s

The ratio of 8.3 acceptances for every 10 engineers invited to join
Norden Laboratories’ professional staff is unusually high, especially
in the opportunity-rich electronics industry. We went right to the
source and checked new members of our engineering groups, who
revealed these factors impelling their decision in favor of Norden:

e Pionecring Nature of the Work in Diversified Electronic Areas

e Small R & D Groups Fostering Individual Accomplishment

e Close Contact With Management

o Flexibility of Assignments

e 30-Year Company History of Achiecement in Precision Electronics

If this partial description of the professional environment at Norden
Laboratories appeals to you, look into these immediate openings on a
variety of advanced projects at both White Plains, New York and
Stamford, Connecticut locations:

TELEVISION & PASSIVE DETECTION » Trangistor Circuit Development

* High & Low Light Level TV Camera Design « Video Information Processing
o TV Monitors & Contact Analog Displays » Military Transistorized TV Systems

(Also openings for recent EE grads)

RADAR & COMMUNICATIONS Design & Development of ; Antennas « ECM
* Microwave Systems & Components » Receivers » Transmitter Modulators
o Dieplays » Pulse Cirecuitry (VT & Transistors) « AMTI « Data Transmission

DIGITAL » Digital (Senior) Deésign: Logical, Cireuit, Magnetic Storage
QUALITY ASSURANMCE « Relinhility Analysis « Standards « Environmental Test

PROJECT ENGINEERING « SENIOR ENGINEERS — Engineering Program
Manogement

FUTURE PROGRAMS « SYSTEMS ENGINEER (SR) — Broad creative
background, ability to communicnte — experience in radar, TV systems —
supervise R&D proposals,

« SENIOR ENGINEER — Cost development for R&D proposals Require
broad technical experience in electro-mechanical and electronic systems

ENGINEERING DESIGN - Electronic Packaging

STABILIZATION & NAVIGATION » Servo Loops for pyro stabilization,
antenna stabilization, accelerometer force balance, antenna scanning

» Repeater Servos « Transistorized Integrator, DC Amplifier, Servo Amplifier
+» Magnetic Amplifiers » Transistorized DC & AC power supplies

* Gyros & Accelerometers

SYSTEMS ENGINEERING - Synthesis, analysis & integration of electronie
& electro-mechanical systems

e Descriptive Brochure Available Upon Request

After-hour interviews arranged at your convenience,
Send resume in confidence to: TECHNICAL EMPLOYMENT MANAGER

NORDEN LABORATORIES

NMORDEN DIVISION -UNITED AIRCRAFT CORP.
121 Westmoreland Avenue » White Plains, New York

White Plains, New York Stamford, Cnnnmu:ut
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POSITIONS VACANT

Aircraft Tubing—Man with knowledge of
Aireraft Tubular Productz Specs. acquainted
with mireraft mfgrs. and contractors to con-
tact their Purchazing & Engineering Ilﬁartﬁ,
Should have some sales or Engr. éexperience.
Fine umn:ﬂumt,\ P=-10548, l'l."rlﬂl.lﬂn Week.

[:lpl:lr'l Manager wanted I:ly active and well
known New York exporters to establish new
department for aviation parts, electronics
generators, pumps, oil drilling, construction
equipment, anid other technical lines. Only
experienced go-geiters, possihly with pur-
chasing connections, shoonld apply. Lifetime
opportunity. HBasie anlary plus profit share.
P-9654, Aviation Week.

Structures Analyst. MS or PhD. Minimum S
vears' experience in aircraft or missile field.
For resenrch on lheht welghlt structures for
piraptlsion syvstems, and propellant tanks for
missiles and spacecraft., Submit resume to
Placement (MhAcer, Lewis Research Center,
Nationgl Aeronnutics: and Space Administra-
tion, 21000 Brookpark Road, Cleveland 35,
(Yhio,

] ~ POSITIONS WANTED

Commercial Instrument Instructor Pllnl avail-
nhle, Age A483. ATR writteéen completed, TO00
hours military and airline experience. Resumae
on reguest, PW-9617T Avintion Week,

Commercial Pilot-220 hours, single, age 24,
speak Italian fluently, free to travel, desire
flving positian foreign or domestic. PW-96710,
Avintion Weealk,

Coast Guard Pilot., 39, 6000 hrs. TT. 750
helicopter. Bell & Sikorsky, §5-65. Comm.
lic. helo, smels. 16 yvrs. exp, Avail, Feh, 1859,
PW-9650, 1!..1.'i|1.1'=m1 Weelk.

SELLING OPPORTUNITY WAHTEH

Hﬂ:nufnnlurnr’i rﬂnrﬂentntiu. successful
sales hackpground, pilot, college depres,
voung, desires an appartunity to grow with
RA-9RT A,

voung company. Will relocate.
Aviation Week.

FOR LEASE

Cessna 310. Late Model, 440 hours, Excel-
lent Condition, Lease Purchase Arrangements.
Write P. (). Bax 112, Lanecaster, California.

MISCELLANEOUS

Helicopter, Blue Prints and Technical Con-
struction dotn. Send 21,00 for 3 view droaw-
ing. Pinneer Helicopter Co., Hallaondale,
Floridao.

‘What IS
your problem?

Competent men for your

staff7 . . . employment? . . .
or are you looking for—or
offering—a business oppor-
lunity of special interest to
readers of this publication?
You can get their attention
at small cost—through an
advertisement in the Employ-
ment Section of AviaTion
WEEK.
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EMPLOYMENT OPPORTUNITIES

FOR ENGINEERS

AND SCIENTISTS:

Tl
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New developments at Goodyear, as well as new complexi-
ties in the international scene, have intensified our need
for missile engineers —and engineers of all kinds,

If you're a man of talent, training and imagination, we
want you—and we want you now,

We want you at Goodyear Aircraft in research, develop-
ment, design, production.

We want your skills on such vital projects as SUBROC —
the new antisubmarine weapon system which is spear-

headed by an underwater guided missile. On REGULUS 11,

GOODSYEAR AIRCRAFT

AVIATION WEEK, January 12, 1959

Address
for challenges
with a future

MACE, and NIKE ZEUS. On missile nose cones, radar,
radar structures, radomes, ballistic missile early warning

systems, ground support equipment, and an array of bold
challenges with a future.

You'll find salaries and benefits at Goodyear Aircraft are
fine. You can continue academic studies — company-paid
tuition courses leading to advanced degrees are available
at nearby colleges.

For further information on your career opportunities at
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel Dept.,
Goodyear Aircraft Corporation, Akron 15, Ohio.
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EMPLOYMENT OPPORTUNITIES

Brilliant Ground-floor
Opportunities for

SIX HIGH-LEVEL
ENGINEERS

In a New Creative
Missile Group

IN SUNNY SAN DIEGO

Six brilliant opportunities are open
for creative engineers in Solar’s
new missile group, The projects
involved are exceptionally exciting
and challenging but cannot be
publicly announced at this time,
The right six men joining now will
get in on the ground floor and gain
kev creative positions in their felds
of interest.

AREAS OF EXPERIENCE
SOUGHT
Flight mechanics, analysis of
missile trajectories. ., missile
dynamics, stability and control,
acroballistics . . . airborne fire con-
trol computers, data links. ., sta-
tistical error and control response
error analysis, . servo-mechanisms,
precision airborne hydraulic servos,

SOLAR SPECIFICS

Solar is a medium-size company
(2500 people in San Diego) with
a successful history since 1927. It
is big enough to offer the most
advanced personnel policies, vet
sl :.':Imuj._:h 50 You don't et lost
in the crowd. Salary and perform-

SOLAR

AIRCRAFT COMPANY

ance reviewed semi-annually, Solar
is making many significant contri-
butions to space age technology
and the special professional status
of engineers is fully appreciated
and recognized, A new 60,000 sq.
ft. engineering building, necessi-
tated by expanding research and
development, will be completed
in 1959,

IDEAL LOCATION

Solar is located in sunny San Diego
with the finest vear-around climate
in the U.S. Recreational, cultural
and educational facilities are
superb, The new advanced science
branch of the University of Cali-
fornia offers exceptional opportu-
nities for further study, Outdoor
living and sport can be enjoyved all
vear long. You and vour family will
really “live” in San Diegol

SEND RESUME

Please send resume of your quali-
hications at the earliest opportunity
to Louis Klein, Dept. E-334. Solar
Aircralft Company, 2200 Pacific
Highway, San Diego 12, Calif,

SAN DIEGD
DES MODINES

CONTRACT

ADMINISTRATOR
with
Honeywell Aeronautical Division

Minneapolis, Minn.

Challenging eppertunity for
individuals with management
aspirations.

Position requires;

e Experience in administration of
contracts and purchase orders.

e Aptitude for directing activities
related to engineering, produc.
tion, legal, accounting and mar-
keting functions in order to fulfill
contract obligations efficiently.

e Ability to work effectively with all
levels of managerial and non-
managerial personnel

MBA and 2 to 1 years' experlence in industry
or government desired.

All replies held in strictest confidence.
Send resume to

BRUCE D. WOOD — Employment Monager
T-1A, 1433 Stinson Boulevard
Minneapolis 13, Minn.
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USE
NATIONAL

' CLASSIFIED
ADVERTISING

for bringing business needs or
opportunities to the attention of
men associated in administra-
tive, executive,
sales and responsible technical,
engineering and operating ca-
pacities with the industries
served by McGraw-Hill publica-
tions. For advertising rates or
other information write:

management,

Classified Advertising Division

Inc.

P. O, BOX 12
New York 36, New York

McGraw-Hill Publishing Co., |
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SCIENTISTS - ENGINEERS

the

EMPLOYMENT OPPORTUNITIES

N\

_—_/ \ approach

A\

NOT (= ====) STEP-BY-STEP TRANSITION

How Republic’s Engineers & Scientists Attack
Today’s Missile, Aircraft and Space Problems

There's something in the environment at Republic
Aviation that fires the imagination and sharpens the logical
faculties,

You find it, at its quintessence, within the research groups,
whose members have recently come up with a feasible design
for a “Magnetic Pinch Plasma Engine” to operate in space.
A design utilizing a novel application of basic knowledge in
the field of magneto-hydrodynamics.

The same spirit of bold inquiry, of looking bevond the

¥

immediate, conventional solution of a problem for new and
better answers, permeates the entire professional staff. You'll
find it in development engineers working on new missiles
for new missions ..in experimental engineers studying the
behavior of a prototype aircraft. You'll find it in the metal-
lurgical and electronics labs.

THE RESULT - *“guantum-jump"” advances in many
technologies vital ta the conquest of upper atmosphere and
space flight.

Engineers and Scientists who share Republic’s views on Creative Problem-Selving
are invited to discuss opportunities now open in the following areas:

THERMO, AERODYNAMICS

Theaoratical Gasdynamics * Hyper-Velocity Studies * Astronautics Pre-
cision Trajectories =+ Airplane/Missile Performance + Air Load and
Aeroelasticity * Stability and Controls = Flutter & Vibration + Vehicle
Dynamics & System Designs +* High Altitude Atmosphere Physics
Advanced Propulsion * Engineer Performance * Re-entry Heat Trans-
fer * Supersonic/Hypersonic Wind Tunnels + Shock Tunnel = Plasma
Tunnel +« Magneto-Hydrodynamics * Ground Control Equipment

QDG Qe Qe DG P D L QB O P Qe G DD

REPUBLIC AVIATION is investing
£35,000,000 in bold new R&D
Program designed to arrive at Major
Breakthroughs inTransition from
Aasronautics to Astronautics.

ELECTRONICS

Inertial Guidance * Inertial Navigation » Digital Computer Develop-
ment * Radar Design *« Systems Engineering * Telemetry-S5B Tech-
nigue * Information Theory * Doppler Radar * Countermeasuras »
Radio Altimeters * Radome & Antenna Design = Microwave Circuitry
& Components + Receiver & Transmitter Design = Airborne Naviga-
tional Systemsa +« Missile Checkout Systems * Missile Arming & Fusing
* Jamming & Anti-Jamming +* Miniaturization-Transistorization »
Ranging Systems + Propagation Studies » Ground Support Equipment

Send resume in complete confidence to:
Mr. George R. Hickman, Engineering Employment Manager

FSTEF~EIETATEE AVFATFION

Farmingdale, Long Island, New York
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LETTERS

Replies to Edwards

| would like to congratulate Pilot Newt
Edwards whose letter in the Dec. 15 edi-
tion of Aviation Week (p. 122) has done
much to cut through the “tnte” which vou
editors have been ph'-.[:ntr out. To re-em-
phasize his ’rhmuﬂhtfu] pomts 1 respectively
ask permission to quote from college-edu-
cated, former shoe salesman Edwards’ h:tter

You editors have been presenting “preju-
diced articles” on both sides of a ::'nmrn'l.cf-
sary instead of “rehable openions”. You
have lost all kinds of honor “in nor correctly
evaluating the situation,” and it's about time
somebody like Edwards set vou straight.
He's my kind of chap.

“The ALPA,” he says, “is more intelli-
gently governed and advised now thnn any
time since [ have been associated.” T don't
I-:nm-r how long Mr, Edwards has been
“associated” (possibly he may mean incor-
porated ), but he cuts right to the heart of
the matter in the next sentence: “Correc-
tions we are making in crew compliments
were erfors made by previous ill informed
leaders.” As an honorablv-withdrawn for-
mer ALPA member [ had no idea our in-
formed leaders of vesteryear were sick, but
Pilot Edwards evidently knows where the
skeletons are buried, and it's about time the
word got around, Having been a crew mem-
ber for nearly 15 vears, I don’t want some-
body complimenting me when he’s not u
to scratch. Compliments are scarce :;*nmmr
as it s, and pmgfﬂmh it would be a guml
thing to do away with them altogether,

Pilot Edwards is really socko on mv list
when he gives vou the well deserved smash-
eroo. He clues in evervbody that “yon are
now engaging in a new tact to belittle one
of the finest and most honored professions
ol all times by discrediting their association
ALPA." Edwards isn't going to stand for
this sort of rot and apparently the BOAC
pilots, from what he savs, aren't either. |
didn’t realize the honorable defenders of
Britain had 180°d their gunsights towards
the Right engineer's station, but 1 guess
I'm behind on my IFALPA news. “The
effort to correct a sitvation which must be
corrected shonld be commended rather than
condemed”, and in case Big Brother
should be tuned to my frequency T want to
KV “ghl’ THOAW ﬂ]’tt I“] T {{H]{!‘LTT'ILT l:.:l'..f—
tainly not nlwn I'm in the vicinity of Air-
strip No, 1. Correct away.

In -‘..Lw 1m=hnd'l. has been misled by
“rediculons™ n_]:nnrtn that the ALPA is try-
mg to steal the engineer’s chair (and in all
a]l'li.'.'LIf'I.Ejl [ must own up to a fleeting
suspicion ) | was thankful H,r Edwards' cor-
rection. What ALPA 15 really dmng (and
they've “lost public appreciation” for dmnuf
s0) 15 “steering a bold straight course.’
Now my heart leaps up at the sight of any-
one steering a bold straight course. Wlicn
this bold straight course just happens to lead
to a “hypothetical” 42,000 Enm it's all
too casy to musunderstand a person’s al-
truistic motives i clambering over the
bodies of his fellow crewmen (or crew-
women, as the case may be). I'm glad I've
been straightened out on that one.

Aviation Week, however, may find
some consolation in Edwards” gr:ltitf:u:lf: for
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Aviation Week welcomes the opinions
of its readers on the issues raized in the
magasine's editorial columns. Address
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give a genuine identification. We will
nol prinl anonymous letters. but names
of writers will be withheld on request.

“vour poor editorial policy”™ which, he says,

may stimulate “our need for puh]u: ednca-
tion of our profession.” I'm not certain
how many pilots would pat in for addi-
tional education, particularly public educa-
tion, and it is not entirely clear just where
the money would come from. It is, never-
theless, difficult to “disapprove” educa-
Hon, especially when it might produce more
letters of the caliber of the one bv Pilot
Newt Edwards to whom [ present—my
complements.

[. P. Kovcnax
Flainview, N. Y.

Probably the only thing Newt Edwards
has ]Erm'en 15 that he is a “]n}-;ll ALPA
member” and has learned the “party line.”

Speaking of the “ALPA Party Line,” it
usnally implies or, out and out declares,
that everyone but ALPA is wrong and
ALPA is always right.

Let's see what Newt savs: “The press
has lost honor” (for allowing 1mthmg
critical of ALPA to be printed), 15 “ill
advised,” prints “unsavory” and prejudicial
articles, and government agencies are guilty
of “poor planning.”

He suggests no executives come near the
gualities pilots possess, and that only pilots
contribute to increased productivity, safety,
cke.

Finally, Newt says (and this is a rela-
tively new pitch): “Never before has so
much been owed to so few.” This, of
course, is a clumsy attempt to imply that all
ALPA pilots are heroes and that this coun-
trv owes these people more than we can pay.
There isn't a responsible veteran gronp that
would make suc lel a suggestion, but Newt
wonld,

With the exception of the “hero line”
we have heard it all before, and instead of
becoming more convincing, it hecomes
more obvious that this is the Goebbel's tvpe
(a he becomes the truth if repeated often
enough) propaganda from the Chicago
ALPA Headquarters and parroted by the
Newts.

D. K. Carsox, Chairman

Flight Engineers International Assn.
Eastern Air Lines Chapter, IDL-LGA
Bayside, N. Y.

In the Letters section of your Dec., 15
issue (p. 121), Mr. "\.';:wt Fdwards com-
plains that you have “lacked discretion”
in editing material concerning  the pilots”
union  and its  various campaigns  to
Etf*llﬂ'hh:n out the industry,

[ joimn Mr. Edwards in his desire for
factual correction of quoted partisan mis-
statements. [ realize, I:hﬂ-ugr that the
job of minutely researching each such state-
ment would be an impossible burden for
your staff.

This leaves it up to vour readers to at-
tempt to set the factual record straight

wherever possible via the Letters section.

Let me now do so with respect to this
(quote J]]-FLITJ]I"J on p. 43 of your Nov,
17 issue: “"The pllﬂh union also savs that
approximately 509, of the airline industry
now employs p!lﬂ‘t qualified engineers who
are ALPA members.”

Out of curiosity, 1 compiled a list of all
U.5. arrhines wsmg fight-engincered  air-
cratt, and came u% with the following fig-
ures: As of April 21, 1958 (the latest date
for which 1 h.m_ -.mnpfth_ figures), there
were 814 civil arcraft requinng the sery-
ices of a flight engineer; 720 of these air-
craft were flown by companies whose flight
engineers are represented by the FEIA, 9
by engineers of the 1AM, leaving only 85
aireraft Alown bv engineers belonging to
ALPA or other m‘ganlmtlmn

Thus ALPA at most vepresents approxi-
mately 109 of the mmmh flight engineers,
while they claim 509

As it would be chmhsh to assume that
spokesmen for “one of the finest and most
honored professions of all times” would
dehberately distort hgures to misinform the
l:uhlu: this error in presentation must have
een made in good Eath,

Mr. Edwards goes on to say that “Cor
rections we [ALPA) are making in crew
compliments were errors made by previous
il informed leaders.”

I hope my letter will in a small way help
him and the officers of his union in their
continued efforts to inform, educate and
enlighten,

W. K. WoopsMaNseE
Pleasant Hill, Calif,

X-18 Fuselage

The Dec. 15 article on the X-18 (p. 34)
makes several references to the use of por-
tions of a Fairchild C-123. Actually, the
components are from the earlier Chase
C-122 which entered troop carrier service
in limited test gquantity some vears hack.
The smaller and lighter (8,000 1b. pavload)
C-122 was probably better suited to this
particular conversion,

B. G. DupLEy
Carr., USAF
Bordentown, N. J.

Helicopter CG

In an article on helicopters on p. 47 of
vour Dec. 8§ issue, reference is made to the
"+ ... center of gravity problem present in
single-rotor craft.” This error has been re-
peated so many times that it has come,
unfortunately, to take on an aura of truth,
The fact is, however, that use of the offset
hinge on single-rotor helicopters gives these
craft a center of gravity travel more than
sufficient to handle all operational condi-
tions. In fact, the single rotor helicopter
with offset hinge has a CG travel some 609
more than that of the standard fixed wing
airliner. Sikorsky engineers will be happy to
F.uudt technical details vpon request  to
urther clanfy this subject.

M. E. CGLUuHAREFF
Engineering Manager
Sikorsky Aircraft
Stratford, Conn.
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Engineers with an eye for performance
look to Miniature Hi-Torque

Time after time, the revolutionary Hi-Torque recess, applied to Flosh: Hasd
Voi-Shan bolts, screws, and other turning fasteners, has proved .
its ability to meet the exacting performance requirements of .
latest aircraft and missile equipment. Now, this remarkable "
principle, simple but distinctive in shape, has been applied to :
Miniature Hi-Torque Fasteners for precision applications. The .
unique recess design permits greater ultimate torque strength ‘
without requiring axial force on the driver to maintain engage- .
ment, giving Miniature Hi-Torque an inherent re-usability factor. .
Available in a wide variety of materials and configurations, a
Miniature Hi-Torque fasteners can incorporate the Voi-Shan .
Long-Lok insert to meet self-locking and sealing requirements.
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Protruding head
shown with Long-Lok insert.

VOI-SHAN MANUFACTURING CO.

A division of PHEOLL MANUFACTURING COMPANY
8463 Higuera St., Culver City, California



SELECTION CHART

‘of new counterbored, low height, standard and miniature
ESNA/NAS self-locking nuts

Miniatures—900° F.
(A286 Stainless)

Miniatures—550° F.
(Carbon Steels)

Standard—900° F.
(A286 Stainless)

(Carbon Steels)

&

79LH1660
LH1660 (303 Stainless)

o

.............

...................
.................

LHTAS8 (NAS 681) LHT){QB-E
100° Ctsk 100° Ct:kso

LHTA521M (NAS 1068) LHTA3300

<

LHA3575

self-locking Elastic Stop® nuts which only
ESNA offers as standard parts, including
AN 362, 363, 364, 365 and 366 types; also
LHTGS51-2860 special designs such as high tensile, bar-
= PP — rel and self-aligning fasteners, all types of
To meet the requirements of the aircraft, straight and radius gang channels and very
missile and avionic industries for lighter- high temperature all-metal slotted beam de-
weight, reduced-dimension fasteners for ele-  signs for use on jet engine applications at
vated temperature service, ESNA has de- temperatures in a range of 1200°F.

signed and is currently producing all of
these new self-locking nuts. Every part con-
forms to NAS specifications and the entire
line has full Military Services approval.

For free copy of ESNA/NAS conversion
table containing both NAS drawings and
ESNA equivalents with full details, write

Dept. S12-125, Elastic Stop Nut Corporation
LHTA35 (NAS 685) This is just a part of the complete line of  of America, 2330 Vauxhall Road, Union, N. J.

ELASTIC STOP NUT CORPORATION
OF AMERICA

LHTGS55 (NAS 693-5)
100°® Ctsk




