ilot Report On
MS 760 Jet
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Photo of an official flight test of AM/USD-2 drone, U. 5. Army Test Sfalion, Yuma, Arizono

MISSION ENSURED

with a reliable RHEEM drone system

From launch to touch down, a Rheem drone ean be counted on. Behind every Rheem drone
system is the rich accumulated experience of hundreds of engineers and technicians skilled

in aeronautics, electronics, and ordnance. Backing up this talent are thousands of the
nation’s best production workers.

Typical of Rheem capability in the design and production of complete drone
systems is the U. S. Army Signal Corps Project, the AN /USD-2. From initia-
tion to successful flight test, this surveillance drone project was accom-
plished in just twelve months at the Downey, California, plant of the
Rheem Defense and Technical Products Division. Rheem ingenuity and
know-how provided not only the drone airframe but also important compo-
nents of the telemetering and ground support systems.

For combat surveillance or high-flying air-to-air targetry . . . for anti-submarine
warfare or anti-missile defense training . . . whatever the requirements, consult
Rheem for reliable drone systems that can be brought to reality in less time than you
would think possible.

For more information on Rheem drone systems, write for Data File AW-T04-1.

RHEEM MANUFACTURING COMPANY

Defense and Technical Products Division

11711 woodruff avenue, downey, california

LIMEE-M & TC Systems will control the counterpunch |

Tomorrow's airborne weapon systems will be no more effective

than their Mission and Traffic Control subsystems. Integrating T. VL =

independent in-flight systems into a coordinated avionic func-

A tion represents a new and far-reaching sophistication in mili-
tary electronics. » » The LMEE Department, with the unsur-

E passed support of General Electric research, can develop and G E N E H A I. @ E I- E c T H I c
produce all or any part of Mission and Traffic Control sub-

systems plus their related support equipment. » » For bro- LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT)

chure .. ."MISSION AND TRAFFIC CONTROL...sophistication FRENCH ROAD, UTICA, NEW YORK
Jn military electronics,” write Dept. 8F.

Engineers:
Join Rheem in
advanced drone
systems work.

A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION



AVIATION CALENDAR TRANS=SONICS
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Jan. 12-14=Fifth National Symposium on
Reliability and Quality Control m Elec- LARGEST MANUFACTURER OF TRANSDUCERS FOR TELEMETERING
tronics, Bellevue-Statler Hotel, Phila.

Jun, 12-16=1939 Annual EiEthillg and En- |
mineering Display, Society of Automotive
Engincers, S]i::mtun-End[llac and Statler Introduces
Hotel, Detroit, Mich. Dr. T. Keith Glen-

?zu speaker, SAE Aunnual Dinner, Jan, TYPE 78

Jan, 13-14=Symposium on Cathode Ray
Tube Recording, sponsored by Svstems

Development E:‘er., Engmeers  Club, PRESSU RE PoTENTIoMETE Rs

Dayton, Ohio.

Jan. 19-21—=11th Annual Convention, Heli- FOR TELEMETERING AND CONTROL APPLICATIONS
copter Assmn, of Amernica, Villa Hotel, San

i Mateo, Calif. !

Jan. 21-23—South West Electronic Exhibit, |

| Arizona State Fairgrounds, Phoenix, Anz. |

) ' Jan, 26-27—Annual Meeting Assn, of Local
; and Territorial Airlines, National Aviation
! Club, Washington, D. C,

Jan, 26-29=2T7th Annual Mecting, Insti-
tute of the Acronautical Sciences, Shera-
' ton-Astor Hotel, New York, N. Y. Honors |

OF FORCE CON B i
, 4 Jan, 27-29—Fifth Annual Radar Symposiom |

i

| '| (classified), Rockham Bldg.,, Umversity of |
p Michigan, Ann Arbor, Mich.
Jon. 27-30—15th Annual Technical Confer-
| ence, Society of Plastics Enginecers, Hotel
Commodore, New York, N. Y. ® COMPACT — LIGHT — ONLY & OUNCES
Jan. 28-29—Fifth Annual Midwest Welding |
Confercnce, sponsored by Armour Re ® OUTSTANDING ENVIRONMENTAL PERFORMANCE
search Foundation, Illinois Institute of
Technology, Chicago, T
Feb. 3-5=14th Annual Technical and Man- ® HERMETICALLY SEALED MECHANISM
agement Conference, Reinforced Plastics

Division, Socicty of the FPlastics Industry, o STAINLESS STEEL CONSTRUCTION
Inc., Edgewater Beach Hotel, Chicago,

Feb, 12-13—=1959 Solid State Circnits Con-
ference, sponsored by Institute of Radio
Engincers’ Professional Group on Circuit
Theory, American Institute of Electrical

With 38 years acceptance Sargent builds precision linear and Engincers' Committee on Electronics and

rotary hydraulie, pneumatic, mechanical and electronic syvstems (Continued on page 6) | Type 78 Pressure Potentiometers feature accurate and re-
of foree cont rc_:l to meet successfully the increasingly high require- | lisble performance under severe environmental conditions:
ments of marine, aireraft, missile, petroleum and industrial use. AVIATION WEEK Including Space Technology Fe )

Sinusoidal Vibration: 1* da, 2 to 22 cps; 25 g, 22

D ber 29, 1958 =
® TRLE o0 200 o
Manufacturin . it B Random Gaussian Vibration: 0.1 2feps, 15 to
SA HGEHT g : EAHEEHT H}"drﬂ.UiIC F"umps Tublished weekly with an additional issue In December g f‘ P

+ MceGraw-Hill Publishing Company. James . Me- 2000 Ccps

" i h_

LITIE including — BUILDS Hydraulic Motors Graw (1800-1048), Founder. See panel below for direc- : > _
SR . . Pneumatic Cylinders o S Aerial "Circulstion and. Advertising Officest Me. Sustained Acceleration: 50 g on any axis
Research Machining & Grinding Servo-Systems B it i W E."'%’.‘"H.ﬁﬁﬁﬁ"ﬁgﬂﬂﬁ:ﬂ:ﬁiﬂf n?ﬁi—.'f?:nfﬁj:ﬁ: ,a‘fj: Mechanical Shock: 30 g on any axis

# & [ bany 1. N. ¥. Lona ' raw, President; ‘|"!"l"'|-|'I .- . S e .
Dasigh Heat Treating, all types Hydraulic Systems Ball Screw Actuators ity Mraastirars Jobh J. Cooke, Becretary. Operating Temperature: —65 F to +160 F with

Officers of the Publlcatlons Division: Nelson L. Bend, minimum change. mn nutput

Developmen [ : - :
pment  Plating, all types . Integrated Packages Gear Actuators B iy P oy “Rdltarial Toeastor

T'E'E-til"lg Ins pﬂ'ﬂ'ﬂﬂn H draulic AC-'I'LIE‘I:{}FE- Joseph . Allen, Yiee I"'rea]:'[nn-litnli Director of Adver-
tlsl Rales; A. B, Venezian, Viee Presideny and r- % 3 = - .
4 Qear Accessory Boxes enlation Coordinator. Hermetic sealing protects entire mechanism against sand

Qualifying Assembly

From original idea to finished product — SARGENT.

Subscriptions are sclicited anly from persons who have

Hydrauli ' e Z ;

Y ulic Valves Electronic Systems ?nﬁ"ﬂi'ilﬂr'i'f'- :'E E‘L:":}F"":“:f':'T:"'!‘El'r"*ﬁ:mﬂ:ﬁﬁ':ﬂ" and dust, humidity, salt spray, fungus, and the fluid being
N EUBEr n E " " v

mgle copies 75,  Subscription rates—United States measured, Unit has welded stainless-steel case, is 178"

and posseasions, $7 one year. Canada 38 one year. Al

i = T I &

o ,;,5‘3'-,5 Mbans 1, . Y. Printed diameter by 178” long, weighs only 6 ounces. Standard
1 g e it . 4

B conrricht o5k by Metiaw-HIll Publishing Co., Int. ranges are 0-15, 0-25, and 0-50 psia; other ranges available.

All r|_|.|'.hl,.u reserved. Cable ﬁm“ﬂ'ﬂ 'tﬂﬁﬁsrlﬂ._.iil]&_}ﬁi-;} . - )

e ting RBACE T THCHNOLOGY ~are  AVIATION, Write to Trans-Sonics, Inc., Dept. 7, Burlington, Mass.,

AVIATION NEWS, ATIL TRANSPORT, AERDNATTICAL

ENGINEERING and ATRCRAFT JOURNAL, AN rights for further information on Type 78 Pressure Potentiometers.
€y . ¢ o g
Lﬁjrm Jﬁjﬂ Subseribers: Send eporrespondence and change of
address to Fulfillment Manager, Aviation Week, &30

West 42nd Strest, New York 34, W. Y. Flullhﬁphﬂj
ENGINEERING CORPORATION shold npts Fuimiment Munager prompty of s TRANS=-SONICS

Including postal zone number. Fnclose recent address
label IT possible. Allow ong month for change to be-

MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. evme_effoctive, .
— & @
. i k.
HUNTINGTON PARK, CALIF. nctutine ascs Teennotosy T30 Wett 42nd Street, New %&&0{& MM{’

York 36, M. Y.

Fandard rf Excellerce

“"GOOD WILL" is the disposition of
the pleased customer to return to the
place where he has been well treated.

— UL S. Supreme Court
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manhandling the "Hustler” demands

instant control response

R R e T

EEE OGS SR me et e e e — s e

... PACIFIC REGULATORS maintain
constant cable tension for precise control
under ALL conditions!

With today’s supersonic speeds, faster climbing ability and higher
ceilings, the problems of maintaining instantly coordinated control
are magnified.

Atmospheric and airframe temperatures vary wider and faster. Struc-
tural problems are increased by high speed designs and the increased
performance demanded. That's why automatic compensation of control
cable 1s increasingly important on advanced performance aircraft such
as Convair's new B-58 Hustler.

All the principal cable control systems on the B-58 are Pacific Regulated
because these simple, mechanical devices continually compensate for
both thermal and mechanical variations in the system—as they occur!
The same accurate control response is available at all times—under all
flicht conditions!

In addition, Pacific Regulators allow a significant reduction of the rigeed
tension of the system because cable tension stays as rigged. This means
a reduction in friction and wear in the system, and can also result 1n a
very considerable weight savings.

NOW AVAILABLE —For complete information,
write for new Pacific Regulator Catalog!

PACIFIC SCIENTIFIC CO.
P.0. Box 22019, Los Angeles 22, Calif.

LOS ANGELES = SAN FRANCI5CGO = SAN
DIEGD = SEATTLE » ARLINGTON, TEXAS

REPRESENTATIVES:
AERD ENGINEERING COD.

Without aobligation, please send me your new
Control Cable Regulator Catalog:

Atlanta, Ga. = Baltimore, Md. name — =
indianapolis, Ind. » Mineola, L.1., N.Y.

Columbus, Ohio = 5t. Louis, Mo, company D _ _
GARRETT MFG. CORP., Toronto, Canada

In England: TELEFLEX PROD., LTD. address —
In France: SARMA —St. Vallier city ) ctate

AVIATION CALENDAR

(Continued from page 5)
University of Pennsylvania, Philadelphia

]"L'i'.l, ]2-]3-—CTL1[11]1I1!L'1’ and Data Processing
m Induostry, conference for manufacturing
and  engineering  management, Purdue
University, Lafavette, Ind.

Feb., H—"'JLt."[iltg on Short Range Naviea-
hional Aids, Imternational Civil Aviation
Oreamization, International \wiation
Blde., Montreal, Canada.

l-'th._E]-ZZ—I?H! \nnual Pacific Coast Mid-
Winter Soaring Championships, Torres
Pines Cliderport, San Diega, Calif, '

Feb. 26-March 1—1959 I':“Ejll'!-'ﬁ.'li“.‘.', E‘i]ﬂrwi-
tion, Balbaa Park, San Diego, Calif. Ad
l!FL"ﬁ'- inquiries to: 422 Land Title Bldg..
San Diego, Calif.

March 3-5—1959 Western Joint Computer
Conference, sponsored by Institute of
Radio Engineers, American Institute of
Flectrical Engineers and Assn. for Com.
puting Machinery, Fairmont Hotel, San
Francisco, Calif.

March 5-6—Flight Propulsion Meeting (clas-
sihed), Institute of the Aeronautical Sci-
ences, Hotel Carter, Cleveland, Ohio.

March 5-T=Westemn f‘;!mu' Age Conference
and Exhibit. For information: Domestic
Trade Dept., Los Angeles Chamber of
Commerce, 404 South Bixel St. Los
Angeles 54, Calif,

March 8-11—Fngineering meeting on  the
turbhme in action, spomsored by Gas Tur
bine Division of the American Societv of
Mechanical Enpineers, Cincinnati. Ohio.

March lﬁ-j[l—]llh 1'|.1'|.-|;"-.‘|'|; m Netal I':".,:'l].;.-,'i-
tion and Congress, American Society for
Netals, Pan Pacibc Aunditoriom and Am-
bassador Hotel, Los Angeles, Calif.

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

MMarch q‘.-]-'\.[:r. 2—=Polvtecrhnic Institute of
Brooklvn's Nimth International SYIMpo-
s, Subject: Millimeter Waves, Andi.
torium, Engincering Socicties Blde., New
York, N. Y. Cosponsors: Department of
Detense Research Agencies and Institute
of Radio Engineers,

March  31-Apr. 3—National  Aeronautic
Meeting, Society of Automotive Engi
necrs., Hotel Commodore. New York,
N, Y

Apr. 5-10—=1939 Nuclear Congress, Munici
pal Anditorium, Cleveland, Ohio. TFor
immtormation: Engineers Joint Council, 29
West 39th S5t New York 18 N Y

Apr. 7-10=1939 Welding Show and 40th
Annnal Convention, Amernican Welding
Society, International Amphitheatre and
Hotel Sherman, Chicago, 111

Apr. 12-19=Air Force Assn.s World Con.
eress nf Flicht, Las Vepas, Nev

Apr. 18-22—Annual Mecting, American So-
ciety of Tonl Engineers, Schroeder Hotel,
Milwaukee, Wis,

Apr, 22-24-1959 Annual MNeeting, Insti-
tiute of Environmental Engineers, LaSalle
Hotel, Chicago, 111,

Mav 4-6=National Aeronautical Electronics
Conterence, Institute of Radio Engineers,
Biltmore Hotel, Davton. Ohio.

May 4-7=Fifth Annual Flight Test Instru-
mentation Symposiom, sponsored by the
Instrument Socicty of America. Seattle
Section, Olympic Hotel, Seattle, Wash.

AVIATION WEEK, December 2%, 1958

OUR
BUSINESS IS

ONTROLS

FOR
THE FULL
SPECTRUM OF
PROPULSION SYSTEMS

Bendix™* has long been a leader in supplying controls and fuel systems for all types
of aircraft engines. Today, Bendix is proving to be a natural for new challenges
in related missile fields—on ram jets, rockets, nuclear power, and other advanced
propulsion systems. So, when it comes to controls, remember that Bendix has the
background—and is anxious to share it in solving your problems. *REG. U.S. PAT. OFF,

BENDIX " SOUTH BEND, IND. -2 d

AVIATION COEPOEATIGN




Develops tensile strength of 270,000 psi by
cooling in air and tempering. Can be formed
in soft condition and welded by gas shielded

metal arc.

Airsteel X-200, a new ultra-strong alloy steel, was
developed by United States Steel specifically to solve
fabricating problems for makers of missiles and rock-
ets. It combines 230,000 psi vield strength with air
hardenability.

Most alloy steels require oil or salt bath quenching
to develop equivalent strengths. Airsteel X-200, in
sheet and light plate gages, eliminates the need for

New
air-hardenable

super-strength

Proof of weldability and workability. The small cyvlinder was shaped and welded from }-inch Airsteel X-200 plate
and hydrospun into a long cylinder with 0.080-inch walls. The weld showed no cracking.

cumbersome guenching procedures, avoids the prob-
lems of uneven strength, distortion and sizing that
can plague the fabricator of large missile parts.

Airsteel X-200 is the result of careful balancing of
carbon, silicon, chromium, molybdenum and wana-
dium to create a steel that welds readily, hardens in
air, and finally tempers at relatively high tempera-
tures to provide consistent high strength. Thus, a
missile part can be shaped and welded in its soft con-
dition, then heated, and cooled in air to develop its
strength. In this stage, Airsteel has a minimum vyield
strength of 230,000 psi and a tensile strength of
270,000 psi.

Here is a missile material that has been spun, cold
formed, deep drawn, rolled to form cylinders, and
welded in exhaustive fabrication tests. Several major
manufacturers are applying USS Airsteel X-200 today
as motor case material for solid fuel missiles. We
invite your consideration of this new material, its
high strength-to-weight potentialities, its over-all
ease of fabrication, to help solve your problems in
missile manufacture.

USS Airsteel X-200 is currently awvailable in the United States Steel Corporation — Pittsburgh
form of plates, sheets and strip, as well as in bars, Columbia-Geneva Steel — San Francisco

welding wire, billets and blooms for further processing. Eﬁ?&??&ﬁ:ﬂéi B:r;:p_pljf Hirfgi::i" g:::?:; Eﬂenter
- S

Comprehensive technical information is available
United States Steel Export Compa
through your nearest USS representative (listed in v i

the yellow pages) or by simply sending us the com- unitEd States Steel

PIEtEd coupon below. L'SS s a registered trademark

missile steel

United States Steel, Room 2801, 525 William Penn Place, Pittsburgh 30, Pa.
FPlease send complete information on USS Airstesel X-200,

Hnm& --------------------------------------------------- Pus;tiun------!-l |-|l-|-llll-l-l-li.i-ll-l.q-i.rr-.-.:'ullﬂpa-“yl .............................

Addrﬂﬂﬂ-,.,................“..,++.++. l++ii-|---------------clty- ---------------------------------- Iﬂﬂ-ﬂ..................Etﬂtﬂ' ..........




® Lightweight ... only 8.5 oz.

® Superior Linearity and Hysteresis
Characteristics

& Two Stage...First Stage Separable
Assembly

Dry Coils
Adjustable Nozzles
3.3 or 5 gpm Models at 3000 psi

8 ma Differential Current for Rated
Flow

Self-Cleaning Air Gaps

Maximum Reliability

ACTUAL SIZE

SERVO VALVE

Porous Metal and Magnetic Filters

Easier Field Servicing

Designed primarily for aircraft and

ICKERS.

missile applications, the new Vickers
Electro-Hydraulic Servo Valve has
numerous features (see above)
that assure optimum performance
and dependability,

Porting modulated flow to linear
or rotary actuators with respect
to minute input current has been
optimized within a small envelope
and at a weight that is approxi-
mately 309, less than other valves
of similar capacity. Design also
provides for interchangeability with

many existing servo valves now

Packaged with Vickers standard (left) or miniaturized (right) piston

vsed in airborne applications. For type hydraulic motors, the assembly provides excellent perform-

. . H e with the added ad t f single- e ibility.
further information, ask for techni- ance with the added advantage of single-source responsibility

cal bulletin number SE-98.

VICKERS INCORPORATED

DIVISION OF SPERRY RAND CORPORATION

Aero Hydraulics Division ¢« Engineering, Sales and Service Offices:
ADMINISTRATIVE and ENGINEERING CEMNTER TORRAMCE, CALIFORNIA +» 3201 Lomita Boulevard
Department 1462 + Detroit 32, Michigan P.O. Box 2003 +« Torrance, California
Aero Hydraulics Division District Sales and Service Offices + Albertson, Long Islond, N.Y., 882 Willis Ava.
Arlington, Texas, P.O. Bex 213 + Seattle 4, Washington, 623 Bth Ave. South * Washingion 5, D.C., 624-7 Wyalt Bldg.

Additional Service Facilities af: Miami Springs, Fla., 641 De Sote Drive

TELEGRAMS: Vickors WUX Detrait, TELETYPE: "ROY" 1149 « CABLE Videt
OVERSEAS REPRESEMNTATIVE: The Sperry Gyroscope Co., Lid.—Great West Rood, Brentford. Middx., Englond

Engineers and Builders of QOil Hydravulic Since 192]

Equipment
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100,000 FLIGHT HOURS HAVE PROVEN
INHERENT RELIABILITY OF SIMPLE G-E DESIGN

When the first Convair 880 for Trans
World Airlines is flight-tested early in
1959, its four a-c generators will be
driven at constant speed by General
Electric ball-piston drives. Convair
chose these units because of their
small size, light weight, high reliability,
and ease of maintenance.

Constant-Frequency A-C System Best
Meets Increased 880 Power Demands

Many of the features of the Convair
880 which make it so attractive to the
airline passenger also contribute to a
tremendous increase in electric power
requirements. Meeting these require-
ments without prohibitive increases iIn
the weight of electric generating and
distribution systems has led to the use
of a-c systems. In addition, much of the

electronic equipment requires the
closely controlled, constant-frequency
power provided by General Electric
drives.

G-E Drive Reduces Weight of Airborne
Electrical System

Simple, yet efficient and rehiable, the
General Electric drive features a unique
radial-piston transmission which uses
precision steel balls in place of con-
ventional cylindrical pistons, connecting
rods, and bearings. There are no ec-
centric rotating parts and all pressure
forces are self-counteractive, thus per-
mitting lightweight construction. The
elimination of many moving parts per-
mits rapid tear-down and reassembly,
simplifying maintenance and overhaul.

Manufactured by General Electric's Aircraft Accessory Turbine Deportment, Lynn, Mossachusetis

F}agﬁfﬂ /s Ovr Most Important Froduet

GENERAL @3 ELECTRIC

Why Convair Chose
General Electric
Hydraulic

) Constant Speed
Drives for the 880

World-Wide Service Organization

General Electric has in place a com-
plete service organization dedicated to
protecting the high standards of use-
fulness and effectiveness of G-E avia-
tion products. Close co-ordination with
this service organization and engine
manufacturers, as well as continuing
product improvement programs, make
possible the high degree of drive re-
Lhiability so 1mportant to the airline
operator,

G-E drives come in ratings from 9
to 40 KVA, There is one ideally suited
to your aircraft application. If wvou'd
ke more information, just fill out and
mail the attached coupon or contact
yvour nearest General Electric Aviation
and Defense Industries Sales Office,

— e E— E— S EE— p— E— — S— S— — — — p—

Section A231-25, General Eleciric Co.
Schenectady 5, Mew York

Please send me the following constant-speed.
drive bullatins:

[0 Descriptive bulletin, GEA-58%0
0 Theory of QOperation, GET-2480B
O Immediate Project OO0 Reference On!:

NAME _ . -
POSITION 2
COMPANY.

CITY STATE _

B — — — —— — — — | e WESSE S T W

EDITORIAL

Orbital Atlas—Preview of Future

The aura of fatuous and semi-accurate mformation
with which the White House and some top-level De-
fense Department ofhcials have attempted to surround
the successful rocket flight of the Air Force Atlas mis-
sile manufactured and fired by Convair should not ob-
scure the genuine technical significance of this achieve-
ment.

We recall the smug statement of Sherman Adams,
then the top presidential assistant, just atter the Soviet's
Sputnik T went into orbit that “we are not playving a
basketball game i outer space.” The public informa-
tion aspects of the Atlas satellite more than a year later
suggest more of the technique of a walnut shell and
pea artist at a country carnival. This type of lmudlmg
placed the rEi-.punStblL officials in the ndiculous posi-
tion where a Russian—Leon Sedov, head of the USSR
space commission—was dispensing the most accurate
data on the orbital weight of Atlas compared with the

Sputnik,

We will explore this deliberate manipulation of the
news under the guise of mihitary security 1n more detail
in later issues,

Technical Achievement

Now we would like to concentrate on the technical
aspects of this achievement. The successful flight of the
Atlas imto orbit marks the beginning of a new chapter
in U. §. space exploration efforts, Full credit should go
to the Air Force for sponsoring the Atlas missile develop-
ment program and to Convair for its truly remarkable
performance during the vear in bringing the Atlas to a
high degree of reliability, not only in its capacity as an
ntercontinental ballistic missile capable of delivering
megaton-sized warheads over a 5,500-nautical-mile range
but also to the point where it is ready to take its place
as the workhorse of future space exploration. The self-
seekers who attempted to erase the credit of both USAF
and Convair from this achievement will find their pur-
loined glory short-lived when the genuine technical his-
tory of this era is written,

The Atlas, with its initial triple-engined rocket thrust
of 360,000 Ib., is the first propulsive svstem capable of
lifting really significant pavloads into space. It will
serve as the initial booster for the Mercury program
aimed at getting a manned capsule into orbit, the USAF
sentry reconnaissance satellite program and, as Convair's
Krafft Ehricke proposed many many months ago, also
could be used as the first multi-manned space vchicle
and as a space supply freighter.

For the Convair engineers in the San Diego Astro-
nautics Division and the Convair test crews at Cape
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Canaveral, the shot of Atlas 10-B into orbit was an
exciting climax to a vear of rugged grinding that pro-
duced results commensurate with the extraordinary
cffort they expended.

The combination of radio control and inertial guid-
ance developed by the General Electric Co, and Bur-
roughs also will play an important part in the Atlas use
for space exploration although a pure inertial system will
cventually be used for its purely military use as an ICBM.

Communication Experiments

The communication experiments with the Atlas satel-
lite also have broken significant new ground in what
may eventually become one of the most useful func-
tions of satellites for both military and civilian pur-
poses. As detailed elsewhere in this issue (see page 19)
these experiments point the way toward opening a broad
new horizon of communication techniques and expand-
g communications volume out of the frequency strait-
jacket that now threatens an early saturation with con-
ventional techniques. The Army Signal Corps has
carned kudos for its work in this area.

'The year now ending has seen important changes in
this country’s attitude toward space exploration. From
the post-Sputnik smugness typified by Sherman Adams,
we have passed through some hard and sober efforts to
organize an effective space program while, at the same
time, frantically attempting to make some sort of spec-
tacular showing that would erase the onus of the ad-
mittedly impressive Soviet Sputnik trio. The orbital
pavloads possible with the Redstone boosters and the
moon probe mstrumentation limited by the Thor and
Jupiter imitial-stage engines were aimed more at inter-
national effect than at sound scientific achievement,
although they did provide useful information from both
success and falure,

However, the democratic process ground slowly but
surely, and by vear’s end the National Aeronautics and
Space Administration had been authorized, organized
and was well on its way toward organizing a scientifically
sound, financially feasible and competitively paced na-
tional space program that should eventually vield a rich
harvest of new antL‘:{IgL that can he um:,fuih applied
for both military and civilian purposes.

The propaganda antics surrounding the initial Atlas
satellite belong to the era of frantic circus stunts aimed
at quick and dirty substitutes for well-planned scientific
programs, while the technical achievements of the Atlas
orbit provide a heartening preview of what can be done
during the next year.

—Robert Hotz
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FIREBEE-~THE HIT OF
PROJECT WILLIAM TELL

14

*"I'LL NEVER WANT TO FIRE AT TOWED TARGETS AGAIN!™ That's the typical reac-
tion of Air Force interceptor pilots after they fired at Ryan Firebee jet
targets during the recent "Project William Tell" Weapons Meet. 78 Firebees,
launched off the Florida coast, brought combat realism to the l0-day meet.
Acting as "enemy" jet bombers, the free-flying Firebees streaked in at over
500 mph, from 14,000 to 42,000 feet, and flew an average of 31 minutes each.
Air Force pilots, crews, and weapons systems met this realistic test with

the most impressive teamwork and skill ever displayed at a weapons meetl.

RYAN BUILDS BETTER

WHO'S WHERE

In the Front Office

Robert E. Lewis, president, Sylvania
Electric Products, Inc., New York, N. Y.,
succeeding Don G, Mitchell, who con-
tinues as board chairman. Under plan for
the merger of Sylvania into General Tele-
phone Corp., Mr. Mitchell will become
president of the combined company, which
will be known as General Telephone &
Electronics Corp.,

Harper Woodward, a director, Vitro
Corporation of Amenca, New York, N. Y,
replacing Lauvrance 5. Rockefeller,

Raymond C. Blaylock, vice president-
enginecring, and Gifford K. Johnson, vice
president-production,  elected  directors,
Chance Vought Aircraft, Inc, Dallas, Tex.

Sir Wilfred Neden and Frank Taylor,
directors, British Overscas Airways Corp.
Also: Keith Granville, deputy managing
dircctor of BOAC, will succeed Sir Francis
Brake, retiring, on the main board. Sir
Francis will continue to serve on the BOAC
Associated Companics hoard.

Bernard J. Shallow, vice president-sales,
and Frankllm C. Clark, vice president-
human  relations, Marlin-Rockwell Corp,,
Jamestown, N, Y.

George W. DeSousa, vice president-mar-
keting, Semiconductor Division, IHoffman
Electronics Corp., Los Angeles, Calif.

Francis 5. Napoli, vice president-manu-
facturing, Dumont Awviation Associates,
Long Beach, Calif., and general manager of
Du-Air Screw Corp., Gardena, Calif,

Walter L. Smith, assistant to the presi-
dent, Chase Brass & Copper Co., Water-
bury, Conn. Gilbert R. Boutin succeeds
Mr. Smith as vice president-operations.

James Patrick Gleason, Assistant Admin-
istrator  for Congressional Relations, Na-
tional Aeronautics and Space Administra-
tion, Washington, D. C.

Dr. Roderic M. Scott, vice president of
Perkin-Elmer Corp., Norwalk, Conn., has
been named head of the Engineering and
Optical Division’s photo reconnaissance ac-
tivity.

William V. Groff, sccretary-treasurer,
Air Carrier Engine Service, Inc., Miami.

Robert Chilton, controller and adminis-
trative manager, Avien, Inc, Woodside,
N Y.

Maj. Gen. Oliver K. Niess appointed
Surgeon General of the Air Force,

M. Whitney Nesbitt, vice president-sales,
Pescao  Products  Division, Eurg-‘l.‘l.':lrnﬂr
Corp., Bedford, Ohio,

Read Adm. Almon E. Loomis, Com-
mander, Carrier Division 19,  Also: Rear
Adm. David J. Welsh, Commander, Carrier
Division Five; Rear Adm. Thurston B.
Clark, Commander, Fleet Air Wings, At-
lantic Fleet, and Commander, Fleet Air
Wing Five,

Honors and Elections

H. Myrl Stearns, president of Varian
Associates, has been named a Fellow of
the Institute of Radio Engineers for “his
conitributions in the felds of microwave
tubes and Doppler radar.”

(Continued on page 75)
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INDUSTRY OBSERVER

P Preliminary specihcations on beryllium heat sink for National Acronautics
and Space Administration’s manned capsule program (AW Nov. 24, p. 28)
call for a disk one inch thick, seven feet across and with a 126-in. radius of
curvature. IFigures were spelled out by competitors for the contract in their
requests to beryllinm fabricators for cost estimates.

» Monkey sent aloft recently in a Jupiter nose cone experienced deceleration
of about 40G for a very short time on re-entry and acceleration loads of
about 10G on takeoff for period of less than 100 sec. Since the monkey
was a tropical animal accustomed to about 78F temperature, a seven-watt
light bulb was used to heat his space compartment. Weightlessness period
was about 8.3 min. rather than the 13.3 min. reported earlier (AW Dec. 22,

p. 23).

P New version of Navy's Sidewinder air-to-air missile will include an all-
electronic guidance svstem designed by Texas Instruments, will be used
on mussions where weather or other considerations make the infrared guid-
fmgr: L‘itf the present system ineffective. Designation of the new version
15 Sarah.

» Firms associated with Lockheed Aircraft Corp. in the Air Force competi-
tion for a new early warning and control aircraft include Allison Division
of General Motors Corp., engines; General Electric Co., radar; General
Precision Equipment Corp., navigation; Hazeltine Corp., data processing
displays; Hughes Aircraft Co., communications and data link, and Lock-
heed’s Missile Systems Division, automatic checkout equipment. Allison’s
T61 5,000 eshp. two-spool turboprop engines have been specified by USAF
in the competition (AW Nov. 17, p. 23).

» North American Aviation has sclected its own Autonetics Division to
develop the flight control subsystem for the Mach 3 F-108 interceptor and
B-70 bomber despite carlier objections to its choice raised by Wright Air
Development Center engineers (AW Dee. 1, p. 30). Autonetics Divi-
sion’s experience in developing the flight control for the Navaho missile
made it a strong contender, but North American’s choice may bring
criticism from other Aight control manufacturers. '

» Choice of avionic manufacturer to develop electronic countermeasures
subsystem for the B-70 will depend upon the results of extensive facilities-
competence questionnaire Air Force has asked North American to submit
to three ECM bidders—General Electric, Radio Corp. of America and
Westinghouse Electric Corp. Westinghouse was North American’s first
choice (AW Dec. 8, p. 34), but Wright Air Development Center's Weapons
Guidance Laboratory did not concur because it reportedly feels the company
is a relative newcomer to the electronic countermeasures field.

"'Hﬂurrf:nf price of Bocing Bomarc interceptor missile is approximately

700,000 each, minus warhead which costs about $200,000 each. If quantity
nfTE,_‘;ﬂﬂ or more 15 ordered, price is expected to drop to about $300,000 per
IMI15511C,

® Russia is continuing to push development of a practicable ornithopter with
experiments under way at Riga, Kiev, Kharkov and Kazan. The second Soviet
scientific and technical conference on ornithopters is scheduled to be held in
Moscow early next year. Representatives of Communist satellite nations, as
well as Russian designers, are scheduled to attend.

» Russian astronomers are overcoming the handicap of smaller telescopes
by using clectronic image converters and extra manpower. Bigeest reflector
now 15 a 50-in. telescope taken from Germany after World War II, but
the foundation for a 102-in. telescope is being laid at the Crimean Astro-
phvsical Observatory and a 236-in. telescope is planned some years from now.
Pulkova Observatory near Leningrad, completely rebuilt since its destruction
during the war, has a staff of 400, of which 150 are scientific personnel.
By contrast, U. S. observatories such as Mt. Wilson and Palomar have
obtained far more data than their staffs can reduce.
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THE FAIRCHILD F-27... -
Soon to fly with these progressive airlines: AREA (ECUADOR) » AVENSA

ble facilities, Others believe 1t arms small business and
other industrial interests as well as congressional coms-
mittees with an important weapon with which to Pres-
sure USAL into requining aircraft hrms to subcontract.

President’s Budget Plans . . .

President Eisenhower's plans call for a reduction in
government expenditures coupled with an increase in
taxes 1 an effort to balance the federal budget at a hgure
of 577 billhon. A White House announcement last week
reported: “A balanced budget wall be an important and
welcome assurance to the people of the country and the
world that our government is determined to live within
its means . . . and to fulfill American responsibilities of
world leadership.”

T'he recent economic recession wrecked Administra-
tion plans for a balanced budget in Iiscal 1939, and esti-
mates are that the government will be about 512 billion
in the red by June, Defense expenditures in the new
budget will be around $41.6 billion, a slight increase over
this vear’s fhgure of approximately 540.5 billion. Such
an increase, however, would hardly adjust for the declin-
ing purchasing power of the dollar.

- Washington Roundup

I Pyle Appnintment : {]ﬂf!‘ighl Illi]ih‘lr} f.'.":}'ﬂ.'“{““;ll—{.'ﬂ were ]Jr.!'ﬁt"t..'[.:i at I:}[L]_ nl-
lion rubles, or less than 14% of the total, but a large

Despite fAlurries of rumors to the contrary during recent  portion of the 484.3 billion rubles slated for investment
weeks, Civil Acronautics Administrator James T, Pyvle i the government controlled industry has direct military

|  will be named—and will accept—the post of Deputy Ad-  importance. Other categories of the Soviet budget also
ministrator of the new Federal Aviation Agency as frst  include funds that will be used solelv to increase Russian
|  predicted by Aviarion Week (AW Aug. 25, p. 34).  military power.  Planned science expenditures are up
Only steps remaining to make the appointment official — more than 12% to 27.3 billion rubles, and a major effort
are the formal announcement by President Eisenhower s being imitiated to put rescarch on a selfsupporting
and confirmation of Pvle by the Senate. basis. Research institutes will receive onlv 24 billion

Meanwhile, William B, Davis, former CAA deputy  rubles of the 27.3 bilhon,
administrator to Pvle, has been made director of the
I"'AA’s Burcau of I'hght Standards. David D. Thomas, Disarmament Inquiry
former head of CAA's office of air traffic control, has been
appomted director of FAA’s Bureau of T'rafhe Manage- Sen. Hubert TTumphrey, chairman of the Senate
ment. Alan L. Dean, now of the Bureau of the Budget,  Foreign Relations Disarmament Subcommittee, will at-
will take over as the FAA Assistant Administrator of  tempt to stir congressional interest on disarmament mat-
Management Services. ters durmg the coming session,  Hearings before his sub-

committee two vears ago fizzled through lack of interest.
Make or Buy These are some of the problems on which Humphrev
_ S — y . savs he plans to focus:

Impact on industry of Air Force's new “make or buy ® What should U, §S. disarmament policy be if an inter-
procurement istruction (AW Oct. 6, p. 26) requirmg con-  pational treaty to ban nuclear tests comes into force?
tractors to obtamn approval of what 1s to be manufactured o Has the U, 8. been wise in the past to basc so much of
in-plant and what is to be subcontracted depends upon  its defense effort on nuclear weapons and has it been
its ultimate administration.  Some observers look on it wise for U, S, disarmament policy to stress primarily the
e D BCe than a f”r'}"‘“]'“”t""“ of present USAI prac-  control of nuclear weapons? | |
tices aimed at preventing the construction of new gov- e Should the emphasis on nuclear weapons be modified?

| cmment-hnanced facilities when there already are sutta-

Senate Space Appointees

I“irst permanent staff members of the Senate Commit-
tee on Acronautical and Space Science are Kenneth E.
Bellicu, staff director, and Dr. Glen P. Wilson, chief
clerk. Bellien has served as professional staff member of
the Senate Armed Serviees Committee for the last three
vears following his retirement as senior signal officer in
the Armv. He also has served as assistant to former Armyv
secretanies I'rank Pace Jr., and Robert T. Stevens. Dr.
Wilson 1s now serving as coordinator of technical infor-
mation for the Senate Committee on Space and Astro-
nautics, which ends its activities when the new perma-
nent committee takes over.

Weather Analysis

I"ederal Aviation Ageney has awarded a $97,905 con-
tract for amalysis of the aviation weather svstem and
methods of improving it.  Technical Operations Inc.,
Burlington, Mass., study 1s scheduled to be completed by
next Oct. 31, Primarilv, the analvsis will concentrate
on means of accelerating weather forecasts to aid in the

BONANZA AIR LINES « LINEA AEROPOSTAL VENEZOLANA (LAV) = LLOYD - Eltﬁigl1l of the modermzed air trafic control svstem and
AEREQ BOLIVIANG = MACKEY AIRLINES » NORTHERN CONSOLIDATED e Suviel' Bl.-ldg et thrzltmmll pmtudnres agency 15 dm'f]nping.
AIRLINES « PACIFIC AIR LINES  FIEDMONT AIRLINES = QUEBECAIR St Foandiate TO80 s Armetr cilan: e aeaes: pinsaid _
. IR LINES » WIEN ALASKA AIRLINES 2l ' J1§ i CrC reledase -
D R Sl NIRRT IR et 2 | last week. Thev called for ;gm ELPE‘!‘I:LHI‘.II[’[‘ of 707.2 bil- New Dlt:h"‘g Procedure
Bt i“‘"‘% ]iﬂn rubles, an illﬂ'ruﬂ:af.'_nf more than 10% over 1958. U, ‘E airlimes are cooperating with the Coast Guard
g The Hoover Dam, one of the world's outstanding I'he total is more than $17 6 billion at the official rate of  in testing a new radio communications plan designed to
w engiiteering avhievements stands mid-way between | fi;:]-:{rgm;igu, htlljt it 1s 1mpossible to compare it with the aid distressed aireraft in making ditching arrangements
Nl il AR DERETE cdutvel 16188 | : ‘ﬁ : gllm: ecause the 111:.|]c‘.+r portion of Sovict 1l1¢|1_l§_tr}r h}- allowing the crew to talk th:tﬂ}_' with ulw.nrhy ships.
_ u n‘lm-:r_.cl through the government budget, and Russian  Kev to the plan is airborne radio voice equipment oper-
: turbulent waters of the Colorado River, practice is to use overlapping entries in their gross ledger.  ating on 2182 kiloeveles, Coast Guard stations advise
Soviet Minister of Finance Arsenyi G. Zverey told the  the disabled aircraft which vessels are in their area. then

Supreme Sovict that he expects that total government
revenue during the vear will be over 732 billion rubles,
leaving a 9% surplus.

:111_'1'1.':'2 these ships to the dificultv. When the aircraft
15 within 300 mi, of a ship, voice contact can be made
between the two units. —Washington staff

ROTOL PROPELLERS e EQUIPMENT

The world's most experienced turbo-prop manufacturer with over 5,000,000 hours experience
AMERICAN REPRESENTATIVE: J. STAPLES, ROTOL INC., 409 JEFFERSON DAVIS HIGHWAY, ARLINGTON 2. VA, US.A.
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Space Technology

Satellite Researches Space Techniques

Communiecations experiments, feasibility of Atlas

as manned vehicle explored by ‘Score’

By Evert Clark

Washington—Number of significant
communications experiments were be-
ing carried out last week by a relay svs-
tem sent into a short life orbit in an
Atlas missile, the first large satellite
vehicle to be put into space by the U, S,

Orbiting of the 8,750-b, intercon-

tinental missile with its 168-Ib, pavload
from Cape Canaveral, Ila., has these
objectives:
® Communications. The satellite and
a network of four main ground stations
are testing a variety of combinations
of voice and teletype transmission and
reception. Success of these experiments
confirms the feasibility of using courier
satellites for reliable  round-the-world
communications.
e Vehicles. I'casibilitv  of using the
USAT-Convair Atlas as a space vehicle
was proven on the first attempt. Atlas
is slated to be the booster for launch-
mg a manncd satellite (AW Nov., 24,
p. 25) and for launching the Sentry
reconmanssance satellite,

It also 1s the strongest contender
for use i a number of less important

projects i the near future, Launching
ot the Army Signal Corps—RCA relay

Soviets View ‘Score’

Washington—Weights of the carrier
rockets that went into orbit along with
Soviet Russia’s three Sputiks was “con-
siderably maore than four tons” in each |
case, according to Soviet scientist Leonid
Sedov. U, S, estimates, based on track-
ing, had put the weights for the rockets
alone at about 7,000-8,000 1b.

Sedov, chainman of the USSR Acad-
emy of Science's space-flight commission,
wias  interviewed by Tass  following
lannching by the U. S, of its Score com-
munications satellite, an Atlas hall with
imstrumentation incorporated.

Sedoy compared the Atlas pavlosd of
some 168 1b., with Sputnik T's 184 lb,,
Sputnik IT's 1,118 Ib. and Sputnik [I's
2,919 Ib. and pointed out that, in all
three Sputnik  shots, the hnal  stage
rockets also orbited. Tle also suid the
perigee of Sputnik [=140 mi.—was higher
than the Atlas perigee—114.5 mi.—and
the life of the detached satellite was
munch longer.

Sputniks 1 and III were not attached
to their carrier, but Sputnik 11, carrving
a dog passenger, was.

18

satellite.

svstem provided a test of the stresses
encountered in a satellite shot as well
as the feasibility of gmclmg the missile
into orbit, General Eleetrie- Burroughs
madio-inertial svstem was used. Tt will
be replaced by an Arma allanertial sys-
tem  for missile applications  of the
Atlas, but the Atlas used as the man-in-
space launcher and prebably other Atlas
space vehicles will continue to use the
GE-Burroughs svstem. This is the hirst
U. S. satellite to be controlled bv its
gui-::hmu: svsbem thrmigh:mt its pow ered
flight.

® Propaganda. Both the launching and
the 1mitial communications tests were
handled in such a wav as to achieve
maximum  world-wide publicity.  Atlas
outweighs the hardware previously put
mto orbit by the U, 8. on anv shot by
most of its 8,750 1, Heaviest weight
prior to the Atlas was the small Van-
guard 1 test satellite plus its third-stage
rocket, a total of about 33 Ib, Purpose
of the launching was a well-kept secret,
even from many of the launch crew.
Reporters who inguircd about the shot
vere speaifically told that it was to be
n routine rescarch and  development
test, st announcement of the true
purpose was made by President Fasen-
hower after the missile was in orhit.
First message transmitted by the com-
munications svstem was the President's
Christmas message to the world, which
had heen recorded on erasable tape and
stored in the mstrument package, 'The
messige sad:

“This 1s the President of the United
States speaking. Through the marvels
of scientific advance myv voice 1§ com-
ing to vou from a satellite eircling in
outer space. My message 1s a simple
one, Through this unique means |
comvey to vou and to all mankind
America’s wish for peace on carth and
coodd will toward men evervwhere,”

Project 1s called “Score” for Signal
Communications by  Orbiting Relav
lquipment.

Plan to put an Atlas into orbit wis
arrived at by Defense Department’s Ad-
vanced Research Projects Agency and
Convair Division of General Dyvnamics
Corp. manv months ago. USAI"s Bal-
lntlc‘ Missile Division :*.If Air Rescarch
and Development Command, the Space

r|'L{J|lt:‘in|l:,g"l. Laboratories Ine,, and the

Army Signal Corps” Research and De-
iLTUleIL]Il‘ Laboratories were assigned to
carry it out. iring had to aw ait a full-

range fiiring of Atlas so military capa-

bility could be demonstrated before its
space capability was tested.

Project ofhcially was firmed up last
Aug. 27 and Atlas 10-B was diverted
from Convair's San Diego production
line to a special Atlas modification line
tor final configuration modifications.
Pavload was installed at Cape Canaveral

The Atlas was launched at 6:02 p.m.
EST Dec. 18. Standard propulsion,
fuels and guidance systems were used,
although some fuel was added and burn-
mg time was lengthened by some 13
see. to approximately 271 sec.

Atlas achieved an initial apogee of
about 928 mi. and initial ptri%wﬁ: of
about 114.5 mi. based upon observa-
tions up to the 12th circuit of the
carth. Period of orbit was 100 min.
Apogee and perigee anhicipated were
118 mi. and 625 mi., respectively, in-
dicating that the orbit achieved was
slightly less circular than desired.

Velacity sought at burnout was 17,-
000 mph. Orbits lie between 32 deg.
N. latitude and 32 deg. §. latitude.
Fxpected lifetime for the satellite was
20 days.

Turn Into Orbit

I'inal turn into orbit was prepro-
grammed into the inertial portion of
the guidance svstem. The Burroughs
unnlmtu functions during the com-
mand portion of the flight,

The 244,000-1b. Atlas, lightened
slightly by modification of 1ts basic in-
striinentation, was launched vertically
and curved into a trajectory normal to
a4 balhistic missile flight. \When it began
to depart from this trajectory, techni-
cians who were not privy to the secrct
of the mission repeatedly and unsuccess-
fullv pressed the manual gmdance-cut-
off ]mtnm only to learn later that it had
been disconnected, according to Nlaj.
Gen. Bermard A, Schriever. BMD com-

mander.,

Two Rocketdvne booster chambers of

165,000 1b. thrust each burned for 127

Bold Orion Proposal

Washington—Martin  Co. version of
| the Bold Orion air-launched h.lllistit: mi-;=
sile test vehicle (AW Dec. 22, 22)
uses a highly modified Thiokol 'wrgeant
engine for its first stage and a highly
modified Allegheny Ballistics Laboratory
Vanguard engine for its second stage.
| First successful firing of a one-stage
Lockheed-Convair Bold Orion test vehi-
cle from a Convair B-58 was accom-
plished over the Atlantic Missile Range |
on Dec. 19.
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sec,, carrying the missile over a hori-
zontal distance of 33 mi. Booster pack-
age dropped off. The Rocketdyne sus-
tainer, which is ignited on the ground
and pmducl:s 60,000 1b. thrust, burned
for about 271 sec. At its cutoff, Atlas
had traveled 390 mi. horizontally from
its launch spot and had programmed
into orbit with an azimuth of about
107 deg. and a velocity shightly higher
than necessary for a successful orbit.

Regular Atlas expulsion system used
to rid the missile of unused fuel at
thrust termination was carried, and ap-
parently worked successfully if any fuel
remained.

Pavload was carried in two duplicate
packages in what normally are the guid-
ance pods on the sides of the Atlas’
body. Fach pod contained a recorder,
radio transmitter and receiver, control
unit, batteries and Minitrack beacon
transmitter.  Communications  trans-
mitters used 132.435 and 152.095 mega-
cyeles and produced eight watts of
power. Mimtracks used 107.94 and
107.97 me. and operated continuously.

System was developed by Army Sig-
nal Corps and Radio Corp. of America’s
Astro-Electronics  Products  Division.
Other contractors include Eagle-Ficher
Lead Co., for the zinc-silver oxide hat-
teries: Potter & Brumfield, Inc., special
relavs: Radiation Inc., for ground sta-
tion antennas; Radio Fregueney Labo-
ratorics Inc., for teletype multipliers for
ground stations; Convair for antennas
on the Atlas.

Armv ground stations arc located at

Prado Dam Basin, Corona, Calif.: Army
Flectronic Proving Ground, Ft. Hua-
chuca, Ariz.; I't. Sam Honston, Tex.:
and I't. Stewart, Ga. Thev consist of
antenna arravs and five standard trucks.
Multiplexers handle 60 words/min. on
cach of seven teletvpe channels, plus
one voice communication. Recorder in
the satellite can store about 1,680 tele-
graphic words in its 4-min. storage
capacity. Farly experiments included:
» Transmission by voice of President
Fisecnhower’'s message. This was  re-
ceived by a Cape Canaveral station
after it trigeered the satellite on Dee.
19. Later that dav, other stations re-
ceived both the voice and teletvpe
transmissions of the message. Tum-
bling of the Atlas causes short fades
the signals received at carth but gen-
erallv has not prumltﬁd reception.
e California station interrogated on the
27th pass with only fair reception.
Station then sent control signals to con-
dition satellite for direct relav and
transmitted its own identihcation plus
the President’s message in teletvpe-
writer code. Texas station recewved
these signals with two short fades, and
Arizona and Georgia stations received
some signals. This was the frst suc-
cessful relay of teletvpe signals through
an arbiting station.
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Score’s Significance

Washington—Score satellite has confirmed feasibility of using communication

courier satellites to provide reliable round-the-world transmission of voice, teletype

and television.

World-wide radio communications presently must operate in the high frequency
(HF) band which is highly congested and subject to periodic atmospheric outages.

Communication courier satellites can operate in the ultra-high frequency and micro-
wave region, otherwise limited to moderately short ranges, which offer more available

radio spectrum and immunity to atmospheric outages. At these higher frequencies,
sufficient bandwidth can be obtained to handle wideband television.
With communication courier satellites, the ground station transmits the message

as it comes within line-of-sight range.

another,

life to justify its cost.

transmits signals over a wide area.

Message is stored on tape recorder in satellite, transmitted back to earth when
satellite passes over another ground station,

This type of satellite relay has several importunt advantages, some disadvantages,
relative to the simple reflecting-type satellite relay (AW Oect. 20, p. 85).
requires only a large reflecting surface to bounce signals from one ground station to
much like the ionosphere reflects HEF madio signals.
instantancous, but range is limited by the altitude of the satellite.

The courier-type satellite must carry one or more radio transmitters, receivers and
tape recorders plus electric power supply. Longlife power supplies, probably employ-
img nuclear cells and/or solar cells, will be required to give the courier a sufhcient

However, the courier-type satellite has important military advantages of providing
relatively secure (private) communications, unlike the passive reflector type which

Signal transmitted to courier satellite, and stored on its tape recorder, normally
would be transmitted back to earth only when satellite receives anthorized command
signal. However, unless soitable precantions are taken, unfriendly ground stations
could interrogate courier satellite to receive its message and “overwork”
power supply will be too run-down to operate when over friendly ground stations.
To prevent this will require use of sophisticated command coding, possibly a tuner
which will allow interrogation only during pre-selected times. I

The latter

Transmission 18

it so its

e California signalled satellite on 28th
pass to clear the tape record. Station
then transmitted m voice for recording
aboard the satellite an identihication of
itself  plus the President's message.
Texas interrogated the satellite, and
hoth lTexas and Georgia received the
volce lond and clear. Georgia station
then interrogated the satellite and again
received the message. This was the frst
successful courter communication from
carth to satellite to another carth sta-
tion at a later time,

o California sent a four minute mes-
sage, then had it retransmitted by
interrogating the satellite. Texas and
Arizona heard the message, but the
Georgia station heard it mﬂc briefly.
Message, both i voice and h.'ir,t!.l:u:
code, was to be carmied overnigit.

e Tape in satellite was cleared by
Georgia station on the 40th pass. Sta-
tion then sent the President’s message
in cach of seven simultancous, multi-
plexed teletvpe code transmissions, for
storage in the satellite, Station then
triggered the satellite and received ex-
cellent teletvpewriter copy so long as
the satellite remained within range,
This was the first successful multi-chan-
nel teletvpe transmission by delaved
repeater technique from  earth-to-satel-
lite-to-carth.

e California station interrogated early

Monmouth, N. .

on 41st pass in order to obtain eftect of
decreasing  distance on quality of re-
ception. Initiallv, five channels of tele-
tvpewriter messages were received. Al
seven improved as Atlas moved necarer
to California, Texas cleared the tape
and reloaded it with the same seven
messages. Georgia triggered the satel-
lite, and both Georgia and Texas copied
all seven channels. Thus, California
received  messages  dispatched  from
Georgia on the 40th pass, and Georgia
received  trafic  dispatched from  the
Uexas station,

 California recorded into the satellite
by voice and teletype on the 42Znd pass
beginning at about 4:35 p. m. Texas
tnggered at about 443 p. m., and
Anizona, lTexas and Georgla recoived
with varving degrees of success.

® On the 54th pass, while Atlas was at
500 mi. over the Pacihe, Armv en-
mneer Thomas G, Wolstencroft at IFt.
spoke through a
cirect circuit from Monmouth to the
California station and mto the satel-
lite. His words, identifying and des-
cribing the mpurm{:nt were followed
again by the President’s message in
voice and code. Texas then triggered
the satellite and all four stations re-
ceived it near perfectly. Texas trig-
gered again, and all four stations agam
received parts of the transmission,

19
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BOMARC IM-99A climbs vertically from launching enclosure after firing, stabilized in this phase by its gimbaled booster engine

Bomarec Demonstrates Effectiveness in

o

J 1019
T M IS C—

020

| L

L GBHA

SITUATION display generated by the Kingston computer outlines Florida coast and test
range limits in dashed lines, labels gr:ugmph{e;ﬂ points and target tracks with identification
symbols. Drone track is at right near “X", the predicted interception point, Bomare track
from Patrick AFB is at center. Data beside drone track is: “K™ for hostile, time of intercept,
“G" for quality of madar track, and track identification number.
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By James A. Fusca

Kingston, N. Y.—How cffcctive the
Boeing Bomare surface-to-air missile is
as an oarea  detense  weapon  agamst
manned aircraft and air-breathing mis-
siles was  demonstrated here i the
weapon svstem's first public showing.

Under the direction and control of
signals generated by a large SAGE-tvpe
digital computer located m Kingston,
N. Y., a Bomarc IM-99A mussile was
automatically readied and  launched
from the Air Foree Missile Test Center
at Cape Canaveral, I'la., about 1,500
mi, awav.

The missile was fired agamst a QB-17
arone ﬂ_u:ins_; about 120 mi, downrangc.
Midwav in the Hight to the target inter-
ception point, the missile was ordered
by the computer to disengage the
OB-17 and was assigned to a OF-80
drone target flving about 75 mi. to the
northeast, The Bomare accepted the
reassignment  and  successfully  inter-
cepted the new target, passing close
enough to it to destrov it if the missile
had carried warhead and  prosunity
fuze.

The significance of the series of 10
Bomare firings to date under control of
the Kingston computer has been to os-
tablish the compatibility of the Bomarc
weapon svstemn with the SAGLE svstem.
With its range of from 200 ta 250 m.,
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SMOKE from ramjcts is from ignition flares.

Area Defense

the Bomare IM-99A can provide effec-
tive intercept coverage of an area up to
500,000 sq. mi.

To study the problems of integrating
the two systems, International Business
Machines Corp.’s Military Products Ih-
vision set up under Air Foree contract
at its Kingston, N, Y., plant the essen-
tial elements of a SAGE direction cen-
ter.

The XD-2 computer used in the
program basically is onc-half of the nor-
mally duplexed AN/FSQ-7 computer
manufactured by IBM tor SAGE direc-
tion centers.

The computer receives radar data on
target position from radars at Patnck
AFB over leased telephone lines and
uses this to compute track and intercep-
tion point and generate a situation dis-
play for operating personnel. When the
weapons director presses the hre button,
the computer directs the launching of
the missile and continuously controls
its flight to the interception point by
radio data link, until the missile begins
its terminal dive when its active radar
homing system takes over.

The first firing under control from
Kingston was on Aug. 7, and there have
been nine launchings since, One of
these tests, on Oct. 21, mvolved the
successful firing of two mussiles 10 sec.
apart from adjoining hangars aganst
separate targets. In a firing on Sept. 24,

BOMARC IM-99A missile is shown as it is lifted from its exerciser to be transported to the
launching site. Glass hber radome and chopped delta Pl-.lnh}nn can be seecn {,:IL'HI'I}'.
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IM-99A MISSILE will be followed by Super Bomare IM-99B which will have a range of
400 mi. and speed of Mach 3.5. Missile is loaded on transporter (bottom).
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TWO Bomarc IM-99A missiles were successfully launched 10 sec. apart against separate
tarpets under control of the 1BM computer at Kingston, N. Y. on Oct. 21.

1 Bomare destroved a QX-10 drone trav-
clling at 48,000 ft. at Mach 1.6.

Present production version of Bo-
mare IM-99A has an integral liquid-
propellant  booster rocket made by
Acrojet-General Corp. which uses a
mixture of JP+4 and UDMIH (unsvin-
metrical dimethvl hvdrazine) as tucl
and red fuming nitric acid as oxidizer,
Burming time of the booster is about
45 see. (AW Aug. 4, p. 62

Sustainer powerplants for the 1M-
YOA are paired Marquardt RJ43-MA-3
ramjets, 285 in. in diameter and weigh-
ing just under 500 1b.

I"}L'-.lgn speed 1s Mach 2.5 where the
cngines produce the equivalent of 50,-
000 hp.

The missiles are housed in Lawanch
station enclosures, one Bomare per en-
closure, in a horizontal position an their
hvdraulically operated launchers. This
concdition 15 termed “ready storage
because critical missile circuits are con-
tinuously and automatically checked on

24 hr. basis.

When a massile battery is activated,
the missiles are elevated to a vertical
position and avionic equipment 15 ener-
gized. After a missile has been warmed
up and checked ont, it goes from the
warmup condition to standby until
the “fire up” order is received from the
SAGE  direction center.

Owperation of the integrated SAGE-
Bomare svstems will follow the present
pmnchnu cmploved in the Kingston
controlled fring tests. An AN/T PS-20)
long range !-,{_"]rLI'I radar located at Patnck
AIFB 15 nu. southwest of Cape Can-
averal scans the missile test range and
transmits range and ammuath data to
the computer through a Burroughs
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Corp. AN/FST1-2 coordinate data trans-
mitter.

The computer stores the received in-
formation on a magnetic drum where
it 15 read out by the computer program
everv five seconds. The program then
calls for the computer to convert target
position from polar to Cartesian co-
ordinates relative to the missile Taunch-
ing site and compute the mterception
pomt and guidance mformation on a
continuous basis.

The Cartestan coordinates of targets
being tracked are transmutted to an
AN/FPS-6 height-inder radar and
height of target is transmitted to the
computer in the same manner as search
radar data.

The tracking console of the com-
putcr d[r-;]']].l}"-; the situation on a con-
tinuing basis, showing target tracks and
displaving by means of “svmbologv”
information as to whether the tn.g:.t
has been identified as hostile, the ment
of the radar track, and an 1dentihcation
number.

Simultancously, the computer has
automatically been preparing to hre.
The readiness status of missiles under
its control has been requested from the
hiunching  status mulbplexer at  the
launching site. This information 1s
LIIH;]]I\L{] dhgitally at the weapons con-
stle. Missiles ready for firing arc shown
at the console to be in the ' ‘standby”
status.

The weapons console operator re-
guests an engagement prediction point
from the computer for the target he
wishes to attack. The computer
relates target data and Bomare fight
characteristics and displays a  small
square on the situation display at the

point where the missile would intercept
the target if fired at that moment. A
bracket appears around this point when
the fire command i1s given, and the
square is replaced by an “X” when the
missile becomes airborne.

When the fire command 15 given by
the weapons console npcmrnr the mis-
sile gocs to “hre up” status. Dunng
the tew scconds required for ignition
of the booster, the pre-launch com-
putations of the computer are trans-
mitted to guidance svstem of missile,

The Bomare leaves the launcher in a
vertical chmb with the higmd-propellant
bhooster at full thrust and fHares to ignite
the ramjet engine alreadv hit. Within
a few seconds after lift off, the ramijets
ignite and add their increasing thrust to
that of the booster.

Initially, the missile elimbs vertically
then turns in the programmed direchion
and climbs at a relatively sharp angle
m an inverted position, "-:t.uhlhh a:]mm“
this phase 1s provided by the ﬂjmh t”L{]
thrust chamber of the humtu The
reason for inverted Hight during the
chimb phase is that the missile 15 not
roll-stabilized and for acrodvnamic rea-
sons assumcs this attitude until lavover

at altitude when mid-course guidance

takes over.

The IM-99A cruises during the md-
course phase towards the interception
point under continous control ot the
computer through its data hink svstem
at an altitude uF about 70.000 ft. and a
speed of about Mach 2.6, At a pomt
figured bv the computer, the missile
noses over into a dive and its active
lmming radar 1s commancded to search in
the direction of the approaching target.
When these orders have been trans-
mitted, the computer surrenders control
of the miassile to the homing svstem
which then searches for the target,
locks onto it and completes the inter-
cept,  Fither conventional or nuclear
wirhead can be used,

A new version of the Bomare, var-
wusly known as the Super Bomare and
the Bomare-B (IM-949B) 15 under active
development and will fly carly next vear.

To provide facilitics for testing the
new missile, the original Llnnunlrrm of
the Lglin Gulf Test R inge, now under
construction, have been expanded by
the Air Forece from 100 x 300 mi. to
150 x 450 mi. (AW Nov. 10, p. 32). In-
ternational Telephone and Telegraph
Laboratories has received a contract
from the Air Force for over-all svstem
design and i1|1]1]Lt11L11L|ri:=|1

The range 15 scheduled to be opera-
tional in 1939 and completed in 1960,
Presently being installed are tracking
and instrumentation radars, tdundn
equipment and optical tracking svstems,
drone tracking and control svstems,
data  transmussion  equipment, count-
down svstems, and associated support
equipment.
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USAF-North American Navaho cruise missile at Cape Canaveral is on mobile launcher built by Food Machinery and Chemical Co,

Project RISE Utilizes Navaho in Firings
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Eleven Rights of XSM-64, with two 120,000 Ib. thrust Curtiss-
Wright ramjets, were made in Navaho and RISE programs.
Five vehicles were left after RISE (Research in Supersonic En-
vironment) was canceled. SM-64A would have carmied a third
ramjet. Booster, using three Rocketdyne engines, has produced
more than 450,000 Ib. thrust, still may be used o cluster for
space projects. Navaho launches were preceded by 27 flights of
X-10 jet-powered test vehicles. Last two of 13 X-10s5 are to be
used as drone targets for Boeing Bomare interceptor missile.




ROTOR MASTS on Bell XV-3 convertiplane are in about 85 deg. position for tull forward airplane flight configuration.

XV-3 Makes First Complete Conversion

Ft. Worth—Iirst complete conversion
of a fixed wing, tlting rotor converti-
plane from helicopter to airplane Aight
was made here by the Bell Helicopter
Corp. XV-5.

Experimental Bell convertiplane made
its first conversion at 4,000 ft. and
reached an airspeed of 115 kt. and the
ship has Hown for about fve minutes
in the airplane confguration. Bell is
developing the XV-3 for the Army
under administration.

Full conversion of the XV-3 was a
major step in a rescarch program de-
signed to combine the hovering and
1Lrhc"ﬂ flight capabilitv of the heli-
copter with the greater speed and range
of the fxed wing aircratt. Bell is pro-
ceeding with flight tests, and the air-
craft will also go through a USAI™ test
program.

Bell says results from flight test and
wind tunnel work prove out its con-
vertiplane approach in the scarch for

VTOL aircraft, and vice president-en-
gineering Bartram Kelley told Aviarios
Week the company thinks it is on the
right track and plans to continue, He
said Bell now has the know-how to
design a turbine-powered rotor propel-
ler aircraft for a specithc mission.

Comparing the Bell approach with
tilt-wing techmques, Kelley pointed out
that each invelves rotorprop mefheien-
cies. Rotorprops on tilt-wing aircraft
are meficient in hovering and cost a
great deal of power to get the VITOL
off the ground and into the airplane
configuration, he said. With the con-
vertiplane, the rotorprops are efficient
in hovering, but mefhaent n forward
flight. This forward flight drawback
can be ameliorated, however, by shift-

ing gears to reduce rotorprop speed,
and Kellev fecls this capability  gives
the convertiplime an  advantage over
the tilt-wing VTOL

The XV-3 is powered by a 450-hp.

XV-3 MASTS are in about midway point toward conversion; angle here is about 65 deg.
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Pratt & Whitney R955 engine that de-
livers about 400 hp. to the rators. The
arrcraft could use more power, but the
R955 was chosen for reliability, Lightly
powered as it is, the XV-3 has I%t:mu
carrving two men, although only the
pilot was aboard during l'hf: initial full
conversion flights. The convertiplane
has a normal gross weight of 4,700 1b,
and an empty weight of about 3,500 1b.
Maximum fuel load is 600 1b. furnish-
ing four lmurs flight duration.
Control 15 accomplished by a svstem
that automatically converts as the XV-3
converts between helicopter and air-
plane configuration, Standard control
techniques are used in each conhgura-
tion. Airplane control surfaces are
linked to :]I::r: svstem at all times, but as
the XV-3 converts to forward fAight, the
svstem  changes progressively so  the
three helicopter attitude controls are
mechanically cut out and the pilot

enters forward flight using his l:nI
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Sud Aviation Develops Model 3200 Triple-Turbine Helicopter

Artist's conception of Sud Awviation’s Model 3200 heavy helicopter shows large external fuel pods which also serve as main landing gear
braces. Company is developing the triple-turbine helicopter to carry at least 20 persons under all-weather conditions (AW Nov. 24, p.
35). Engines are three Turbomeca Turmo 2 turbines, producing 396 eshp. each. Intakes for first two are located in forward section

of top cowling; screen at rear probably is intake for the third. First fight is set for next month.

reportedly are discussing license rights for U.S. manufacture.

lective pitch control solelv as a propel-
ler pitch control,

Rotorprop system  uses a  highly
twisted rotor in a two-bladed confgura-
tion with a diameter of 23 ft. The
original system had a three-bladed, ar-
ticulated rotor that apparently  could
not meet the conditions imposed by
flight testing and which was at the root
of an accident with the original AV-3
that set the program back a vear. Cur-
rent XV-3 is the second one built,

Rotorprop system in the Bell aircraft
presents some difhicult problems since
the rotorprops are mounted at the tip
of cach of the convertiplane’s stubby
wings. The problem is to design a svs-
tem that will work on a flexible wing
under a variety of dynamic conditions,
mcluding  high  rpm. in  helicopter
flight, high rpm. in converted flight
and low rpm. in converted flight. So
far, Bell has flight-tested the system in
the first two configurations.

The answer to the mechanical sta-
bility problem, which the original sys-
tem failed to solve, grew out of some
rotor studies Bell conducted on its own.
This program produced the underslung
feathering axis hub that is used on the
turbine-powered HU-1, and the same
type of hub was adapted for the current
V-3 two-bladed system.

Bell has also just completed a study
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for the Air Torce on rotor propeliers
for VI'OL aircraft. and this knowledge
ilso contributes to company design cf-
torts in the feld, Chicf L'-:pc'rmmntﬂ
engineer Robert Lichten said the sys-
tem on the XV-3 has no basic speed
limits other than general propeller
speed limitations and that future de-
signs based on it should be able to oper-
ate easily at 300 kt.

Bell's technique for increasing cffi-
ciency of the XV-3 rotorprop in for-
ward flight is to shift gears to cut rotor-
prop speed about 50%

The rotor 15 trﬂ‘rf.'lillg too fast in the
helicopter configuration to do well in
forward flight, and the speed reduction
allows it to revolve more slowlv and
take a deeper bite. Shifting is done in
the main transmission with a clutch
svstem. It has been done a number of
times in tunnel tests, but Bell has not
tried it vet in flight testing. Usc of a
tree turbine powerplant with its inher-
ent fexibility would greatly simplify
the process involved in changing rotor-
prop speeds.

Conversion of the XV-3 can be done
at anv rate, and Kelley said the converti-
plane can be flown indefinitely in a
stcady state at any intermediate point
in the conversion cvele. He said there is
no critical point in the cyele which
must be hurried through.

Sud and Republic Aviation Corp.

On a typical flight, the convertiplane
will convert to 10-15 deg. after takeoft
and climb at about 50 kt. Then con-
version is advanced to 45 deg. at 80 kt.,
and speed inereases to 110 Kkt as the
conversion progresses to a full 90 deg,
In case of engine failure, power-off con-
version back to helicopter configuration
can be made for an autorotation land-
ing. ‘Test pilot Wilham T. Quinlan
took the XV-3 to 115 kt. during his
brief initial full forward flight.

Top hehcopter speed of the XV-3 15
about 105 kt., and faps have been
added to the wings wh iE][l reduce stall-
ing speed in forward flight to about 85
kt. This leaves an overlap of 20 kt. as a
safety margin.

The convertiplane has been tested
twice in an Ames Rescarch Center wind
tunnel. Both the gear shifting opera-
tion and high ﬁp:.j p-:.rf{}r:mmcu, were
measured, and the aircraft was tested up
to 154 kt. wath rotorprops shifted to
lower speed. It was tested up to 140 kt.
in the tunnel with rotorprops at the
higher rpm., but the ﬁp-::-c{i limit with-
out shifting in flight test is 115 kt.

In the Ames tunnel tests, Bell had
pilots actually operating the XV-3 in
Hu: tunnel, shifting gears and gﬁmg
through other flight operations, It wa
handled in the tunnel by Bell, ‘\IﬁC‘h
and USAF pilots.
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Total Sales of Over $410 Billion
Predicted for Industry in 1958

By Ford Eastman

Washington—Total anticipated sales
for the ntll‘lun mdustry probably will
run Cwell over”™ S10 billion for 1939,
the Aireraft Industries Assn. reports in
its annual vear-end review, Total 19358
sales are  estimated at  approximatelv
S11.5 bilhon,

Anbcipated decrcase o mulitary air-
craft sales during the vear, AIA savs,
may be offset I‘n increased missile and
space vehicle contracts coupled  with
delivery and new orders for  turbine-
powered commercial transports and o
contimuing  hagh wmarket for busimess
and utilitv aircraft,

Pointing out that an cxact EtH’L'-I'.':E!'-i‘l'
of the 1959 level of activity i the ai
craft industry is not possible since 11’ 15
gearcd to Defense Department expendi-
ture pohcies, AlA President Orval R
Cook said that, barring a  national
cmergeney combined upuuhhtm for
IHI]J'['H‘:I. aircraft and missiles in 1939
should remain  at  approximately  the
1358 Jevel.

Research and development expendi-
tures will merease, Cook said, and a
large pereentage of the aireraft indus-
tri- comtracts will be for rescarch and
development.
seriously affect the rate of earnings of
the industry as more cmphasis is 131 iced
on rescarch and development, less on
lengthy production tuns.

Despite this, Cook said, the Defensce
Department s continuing its policy of
reduced progress pavments and of re-
quiring larger investments by compan-

This trend, however, mav

1es holding cost-plus-hxed-fee contracts.

]mpl:mm_n[ im the mdustry con-
tinued to decrease during the first five
months of 1958, buat it “has increased
slightlv since then. In May, after 13
consccutive months of decling, mdustry
emplovment had dropped to 742,500,
the lowest since 1955. By September,
the total had chimbed to 760,900,

Scientific and technological progress,
Cuook pointed out, is n.uulhtw i radical
organizational changes among aireraft
L'-Hl'll"l;tTliL'h- To meet the c:h.-mging
necds, companies  trachtionallv associ-
ated with air frames onlyv, have now
become leaders 1 propulsion, guidance
svstems and atomic energy L]Jphclilnm
the report sad.

Cook said virtually every compuanv in
the industry is active m one part of the
amided  missile  progrum  or  another,
holding about 50% of the prime con-
tracts for the major missile components.

Financial Breakdown

Detailed breakdown in the report in-
cluded:
® Production of military aircraft de-
chined from an cstimated 5,500 units
i 1957 to about 4,000 wmts m 1958,
T'his was partially offset by rnising ex-
penditures for mssiles and  space ve-
hicles.
e Value of commercial sales of aircraft,
engines, propellers and parts in 1958
was estimated at 51.5 hilhion as com-
pared with $1.6 bilhon m 1957, Com-
mercial sales for the first three quarters
dechned as piston-powered aireraft were
being phased out of production. "This

deployment with NATO forces.

|  Turkey is a likely candidate.

Fiat and the balance built in Germany.

U.S. to Order Fiat G.91s for NATO

Paris—United States plans to order 50 Fiat G.91 lightweight strike hghters for

The U. S, decision was made in consideration of the orders placed by other coun-
tries. U. 8. officials would not state which NATO allies would get the aircraft, though

The Fiat fighter was selected as NATO's frst generation hghtweight hghter after
competition between it and two French hghters, the Breuget 1001 and Dassault’s
Ftendard 6. All three aircraft are powered by Bristol's Orphens turbojet engines

It was understood the U.S, order was made after assurances that West Germany |
and Italy would order at least 50 each. Germany recently indicated it had earmarked
$187.5 million for purchase of 200 G.91s, of which 50 will be ordered directly from
The Italian government to date has ordered
only 20 trainer versions and 20 reconnaissance versions, but presumably will order at
least 50 of the NATO tactical fhghter version.

No other NATO government has placed orders for the G.91.

The idea behind the lightweight fighter competition was that once 2 standard
|  hghter was decided upon, NATO nations all would order the aircraft and share in its
manufacture. It wasn't expected the U.S. would order any production versions of
the G.91. Originally, Mutual Weapons Development Team funds were used for the
ordering of about 30 preproduction G.91s which are to be used in evaluation work.
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dechne was paraaily oftset as the first
turbine-powered airline transports were
delivered and an increase in sales was
estimated for the fourth quarter.

o Commercial aircraft production, in-
cluding helicopters, for 1958 is est-
mated at 6,780 units, slightly higher
than the 1957 output of 6,745 units,
although the value 15 estimated at abount
the sime. A total of 225 transports, i
cludimg 50 turbine-powered  aireraft,
were delivered in 1958 as compared
with 322 in 1957. At the end of
COctober. U.S. manufacturers had or-
ders for more than 600 turbine trans-
ports valued at about 53 hillion.

e Utility aircraft production ncreased
in 1938, About 6,300 utility airplanes
were delivered during the vear as com-
pared with 6,118 i 1957, The valuc
was estimated at 5100 million, about
the same as last vear.

¢ Ratio of earnings to sales for the first
three quarters of the vear was about
2%, A% below the similar 1957 pe-
riod, Fourth period results are not es-
peeted to improve the annual atio,

Twelve Bids Submitted

For Capsule Contract

Washington—1'welve bids have been
submntted to the National Acronautics
and Space Administration for develop-
ment of a manned  orbital - capsule.
Thirty-eight firms  were  originally
bricfed on the project in November
(AW INov. 17, p. 27).

Companies that clected to bid on the
Lt;;hu'ft. and play an important role in

NASA's man-in-space program, Project
"u[er.urj. are:

o Grnmman Aircraft Engincering Corp.
® Chance-Vought Aircraft.

e North  American  Aviation-General
Electric Co. bidding as a team.

® Convair Division of General Dyvnam-
ics Corp.

¢ McDonnell Aireraft Corp.

* Northrop Aircraft.

e Aveo Manufacturing Corp.

e Martin Co. (Denver)-Radio Corpora-
tion of America.

® Republic Aviation Corp.

® Lockheed Aircraft Corp,

® Douglas Aircraft Corp.

e Winzen Laboratories.

Chemical May Permit
Gyro Miniaturization

New York—Development of a new
halocarbon chemical, bromotrifluorethy-
lene oil, promises to have a significant
impact on the miniatunzation and logis-
tics of inertial guidance svstems now
under development for the Lockheed
Polaris missile and North American
N-15 rescarch vehicle.

An outgrowth of the chlorotrifluoro-
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cthylene polvmers which already have
found wide application as inert lubri-
cants and damping Auids i the mssile
ficld, bromotrifluoroethylene will be
used to float the gvros and accelerometer
in the X-15 inertial svstem developed by
Air  Armament Division of Sperry
GCyroscope Co. The chemical, devel-
oped by Halocarbon Products, Corp.,
pmlmbh will be used as the damping
fluid m the Polans mertial svstem un-
der development at Massachusetts In-
stitute of Technology as well as in
other systems,

sperry's pringipal interest in the new
fluid stems from its low temperature
plasticitv.  Until now, gyvros and ac-
celerometers had to be kept heated
and spinning to prevent them from
freezing prior to flight. If units using
the older chlorotrifluorocthvlene fluids
were stored at low temperatures, the
damping Auds wonld return to a wax-
like consistency and shrink.,  Fissures
gencrally developed in the wax: when
these fissures or cracks fell across thin
lead-in wires which conduct power to
the gvro wheel, the wires would break.

On the other hand, the bromotri-
Anorocthvlene Auid can be stored at
temperatures as low as —65T, accord-
mmg to Sperry, thereby chminating the
need to keep the gvros heated and
spinning prior to use. Upon heating,
the material quickly comes to -L]L!:-:Iglt
temperature because it melts much
faster than the straight chlorotrifluoro-
ethvlene Awmd.

First Titan Attempt
Fails at Canaveral

Cape Canaveral, Fla.—lust attempt
to test launch an Air Force-Martin
Titan intercontinental missile  failed
Dec. 20 but automatic cutoff of the
¢ngine saved the vehicle,

Shot was to have been for no maore
than 300 mi. to test functioning of
ground support equipment, launching
sequence and comtrols, safety sestem,
telemetry and  first stage propulsion.
Sceond stage carried ballast, including
5,000 1b. of water, and no engme, No
separation was planned, and no vernier
engines were attached.

I'wo-barreled  hirst-stage Acrojet en-
gine is designed to produce some 300,-
000 1Ih. thrust. Second-stage Acrojet
engine, to be ignited in the air, 15 to
produce about 60,000 1b. Titan is of
ngid construction, requiring no  pres-
surization for strength. Iirst stage has
10-ft. diameter, second is cight ft., over-
all length is about 90 ft. Separation is
achicved by explosive bolts and primer
cord weld.

Missile 1s held for fivesix sec. after
ignition by a ring in case thrust decavs
earlv. or other forms of malfunction
aceur.
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Cancellations Cripple Chance Vought

Dallas—Navy cancellation of the Chance Vought FS8U-3 interceptor and the
Regulus IT missile system within a one-week period resulted in the immediate lavoff
of 3,500 emploves and a cut in anticipated company business by an estimated 575-580
million.

Cancellation of the turbojet-powered, 1,000-mi.-range Regulus 1T also left Navy
with a problem—two submarines equipped to carry the missile and only a total of
70 on hand.

Cnce these are {:':l-;]:lcnﬂr:d,, the two submarines—the conventional Gru}'h-:ml-: and an
atomic-powered vessel soon to be commissioned—will be converted to use the 500-mi.-
range Regulus 1 or another type missile. Regulus 1 production also has been cut
off, leaving Navy with approximately 250 in its inventory.

Decision to terminate the Regulus II, predicted by Aviation Week on Dec. 8
(p. 25). was gttributed by the Defense Department to the need to “provide the best
balance in over-all Navy weapons systems within the resources available at present
and for the foresceable future.” Navy ofhcials, however, were clearly disappointed
by the cancellation, and Chance Vought President Fred O. Detweiler said flatly that
“Defense Department economy measures dictated its termination despite Nuovy
measures to neintain it”

The Navy, Debweiler added, “regretted the timing of these cancellations, with
their resulting personal hardships, as much as L”

Termination of the FSU-3 was ordered after the McDonnell F4H-1 was named
winner of Navv's flight test competition for a new carrier-based all-weather hghter
(AW Dee, 22, p. 22).

The cancellations left Chance Vought with a backlog of $350 million and, with
production orders on hand for the FSU.1, FSU-IP and FSU-2Z, won't materially
affect the company’s financial position in either 1958 or 1959, “It's the years after
that which are really affected,” Detweiler explained, “and new business will have to
be found to replace the FSU-3 and Regulus TI programs.”

The company reported a net income of §7,.235,892 for the first nine months of
this vear, equal to $6.18 per share and approximately double the 1957 figures, Sales
for the 1958 period totaled $249,927.097,

In an effort to cushion the blow of its losses, Chance Vought already has teams
in the ficlds looking for new business from industry prime contractors and, according
to Detweiler, has secured orders to manufacture assemblies “for a new jet transport.”
The company also is designing the pilot compartment in Boeing Airplane Co.’s bid
for a contract to produce the Dwvna-Sour orbital bomber. Tt also has invested a large
amount of its own capital in the development of tactical missiles in hopes of obtain-
ing Army contracts and plans to double its investment in research and development
Facilitics in 1959 over 1958,

. facturing Corp, and Longren Aircraft
NEWS DIQESt Co. have approved a formal merger

agreement, Contract has been signed,

Watch for the Pratt & Whitney
JT12 turbojet to replace the General
Electrie S5 i the production version
of the North Amcerican 1-39 twin jet
Rainer. Air IPoree has ordered the T-39
imto production and is expected to make
a formal announcement on the engine
switch shortly.

kaman Aircraft Corp. 15 secking reg-
istration of an offering of 51,250,000
i convertible subordinated debentures,
the proceeds to be added to working
capital, Interest rate will be 6% and the
conversion price probably in the lower
$20 a share range, compared with a cur-
rent market price of 513-17 a share.
Analysts consider terms a high price for
capital, but not unexpected in view of

the aireraft ﬁnuwmﬂ situation.

Boards of Directors of Acronca Manu-

subject to approval of shareholders of
hoth companies.

Hawker Siddeley 15 developing a new
VTOL hghter in which both the Brit-
1ish and Amernican governments are in-
terested. l'".ﬁ:]'.r:;-rtutinm are for “a close
support  hghter with vertical  takeoff
capacitv which will do all that the
Hunter can do.” It would be powered
by, according to Sir Rov Dobson, Haw-
ker Siddeley managing director, a spe-
cial engine being dov L'[upr:-:] bv Bristol
Acro-Engines with U, S. financial help.
Hawker Siddeley ss also developing a
flving jecp that is called the Aerocar
in Canada.

Fairchild Aircraft and Missiles [Di-
vision has received an S11 million fol-
low-on contract for production of
components for Boeing's B-52G inter-
continental bomber.
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AIR TRANSPORT

‘Fourth’ Crewman Fails to Halt Strike

American charges ‘bald-faced featherbedding’ after
pilots renew other jet demands.

By Glenn Garrison

New York—Agreement by Amernican
Airlines to use a third pilot in its jets
failed to forestall a strike by its pilots,
who walked out Dec. 19 after :imn,m:l
g terms the airline calls “hald-faced
featherbedding.”

Sharp enticism of the pilots six-man
negotiating  commutbee by Amerniean’s
President C, R, Smith included charges
that 1t was weighted with relatively
junior pilots with little representation
from the ailine’s semior pilot group.
Smith also charged that the committee
never intf:mlul to ncgotiate “in  the
usual wav,” but slinned to get all at
I"-.LLEI for or to Ei"l a strike.

“We are also of the impression,”
Smith wrote the airline’s cmploves,
“that the strike was intended, planned
and called, even at an ecarly stage of
the negotiations.”

Dav-and-might negotiations 1n the
dispute had continued almost up to the
midnight strike deadline. Acecording to
the airhine, scttlement appeared to he
in sight when the pilots walked in with
a last-minute list of renewed demands
to which “no responsible airline could

Mediation Proposals

New York—American Airlines last week
accepted  proposals made by the Na-
tional Medigtion Board in an cffort to
reach agreement with the airline’s pilots
and end a strike which has shut down
operations. ALPA made no immediate
decision.

The Board telegraphed the airline and
the union after giving “serions considera-
tion to the inconvenience to the travel-
mg public at the holiday season. . . .7 It
asked immediate replies as to acceptance
or rejection of its proposals “in toto and
withont equivocation.”

Acceptance by both parties wonld
mean immediate resumption of service |

American President C. R. Smith said
the Board's recommended settlement rep-
resented a compromise between the view-
points of the two parties, but “it 15 an
acceptable  compromise and we have
agreed to it.”" Net effect, Smith said.

withont prejudice to the right of either. |

highest rates of pay for domestic airline
pilots,
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would be to establish the industry’s

agree.” American then broke oft the
negotiations.

Basis for agrecment on the crewman
issuc 15 emplovment of a third ]:l]]n!:
in addition to the flicht engineer, Air
Line Pilots Assn. told ‘nnlun WELER.
American will not confirm or denv this,
but acknowledges a compromise had
been agreed upon i the issuc. Third
crewman  pomt did not actuallv get
onto the bargmining  table, howoever,
beeause the uthf:r i::-'!-uL'H were considered
frst and were unresolved.

According to ALPA. the fourth man
solution was proposed by the airline,

The pilot union savs issues causing
the hf{-_‘;‘;]kdn'l.!.'l‘l prina ri]j.' mvolved work-
g conditions, and a major point was
pav and credit for non-Aving duty time
and time away from home, The pilots
asked one hour of full flight payv and
flight credit for cvery thrt:t: hours of
non-flving time on dutv; for time away
from home but not on duty, thev asked
one hour's pav and credit in every four
hours.

The pilots also demanded a reduction
i their work-month on jets from 55
hr. to 75 hr. Wage dispute between
the union and the company, ALPA
said, finally involved only minor differ-
CIIOCS.

American  offered the pilots about

528,000 a year for captains and 517,500
a vear for |E_|_' copilots. The airline says
the union rejected the wage scales as

imsufficient and unacceptable.
But if the work month was shortened

to 75 hr., the pilots would accept
527,500, the airline said. This would
represent compensation, under the pre-
sent §5-hr. sctup, at the rate of 531,176
a vear, American pomted out,

In his letter to American cmploves,
Smith said most members of the pilots’
negotiating committee were relatively
junior men, and appeared most willing
to talk about provisions and benefits
which would most directly affect yjumor
pﬂnt&.

“During the course of these recent
negotiations, if they can reasonably be
cfl'E]Ea:I ‘negotiations,” " Smith  wrote,

“we had to spend a high percentage of
the time talking about benefits for re-
serve pilots. This is, of course, an
important subject, but the emphasis on
it mav have come from the fact that
many of the committee members are

1'escmnve mo It

ALPA's comment on the committee’s
makeup 15 that the group is elected by
pilots in American Airlines” chapter of
the union.
smuiuth told his emploves that ALPA

. has chosen Chnstmas week as
a sutkable time for a strike. It has
done this because it has heecome selfish
and arrogant, It has done thus in order
to sav to us and to voun ‘we want what
we want when we want it . (ALPA)
cares little for public :}plm:m .
scems willing to bring discredit on other
good unmion men. It believes that by
fercing  hardship upon others it can
require acceptance of even the most
unreasonable of its demands,”

Regarding the cleventh-hour nego-
tatioms, Symth said, 14 min. before
the strike deadline in Chicago, while
discussions were still going on, but after
the pilots had gone on strike in New
York, the committee came bhack with
a long list of remewed demands, in-
cluding shorter hours, more money
than we had previously discussed and
4 renewal of ’t]u'.' featherbedding rules.

“It became apparent, to all, that the
committee did not want to reach an
agreement, unless we would buy the
{rLﬂlr'I:II{l"-. af the committee with a blank
check. The committee adopted this
method, of renewed demands, to break
oft the mecting and the strike went
forward.”

In a statement issued immediately
after the strike began, Smith referred
to the pilots’ demands as “arbitrary and
nnjustihed,” and said there was no good
TS0 'F-EI'T | IE[]'E!{‘I_'iIH'II ill I'I!I'l'l.l'f"r. HIH“E
of the carricr’s pilots now are flving
10 davs a month with 20 davs a month
aoffl, Smith said, “and it would he difh-
cult to improve these working condi-
tHons. . [f the airline wants to 1n-
herit the cconomic problems of the

i

Hong Kong Merger

Hong Kong—Cathay Pacific  ANirways
and Hong Kong Airwavs have merged to
create the largest regional carrier in the
Far Fast. Observers here sayv  merger
plans embrace an expansion program that
will extend routes of the newlv-formed
airline to serve all major areas thronghout
the Far East.

At present, Cathay operates 7,746
route miles with a fect of DC-4s, DC-6s
and DC-6Bs. The company has two
Lockheed Electras on order. Hong Kong
serves 3,459 route miles with Vickers
Viscount 760s,
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ralroads, agreement with the feather-
bedding requests of the pilots associa-
tion is apt to bring that about.”

ALPA told Aviarion WEeEk it didn’t
feel 1t was 'f:..ltlwrhuichug to seek
payment for “excessive on-dutv time.”
ALPA has charged that shortcomings
in wanmg conditions are aggravated
by *“failure of the company to provide
relief from [JrDhILIm- resulting from un-
realistic schedules.™

The spokesman samid ALPA has “at
least six major contracts” which pro-
vide ratios of pav and credit for non-
flving time on duty and time away
from home.

The airline has retained its more
than 20,000 emploves other than strk-
ing pilots at full pay through the holi-
davs, to be followed by CMeTgency leaves
after Jan, 4 without pav. Emploves will
continue to accrue full credit toward
semority, sick leave and vacations. Air-
line also will temporarily advance group
msurance contributions for up to 90
davs.

Amernican last week was ranning full-
page newspaper ads in 14 of its key
cities, with headlines citing “Let Others
Be Damned” as ALPA’s attitude in the
Chrstmas strike. Airline and most of
its emploves, the ads apologize, are
“disappointed and ashamed” that holi-
day commitments can’t be made goodl.

In another strike, holidav travelers
were still denied the services of Eastern
Air Lines, closed down by mechanics’
and engineers’ strikes which began Nov.
Z4.

Agreement has been reached between
Eastern and its mechanics, but no an-
nouncement from International Assn.
of Machinists is expected until the engi-
neer dispute is resolved. A mediator was
talking separately with Eastern and its
engineers  last week, but no dehnite
progress was reported. Flight centers
on Eastern's decision to require pilot
training of its engineers.

Flight engincers” acceptance of a loan
froom James Hoffa's teamsters’ union was
tollowed by Miami reports that Fastern
pilots might refuse to fly with engineers
if thev tied up with Hoffa.

C—i::::rgi. Sheridan,  Eastern  captain
who 1s chairman of ALPA’s council in
the airline, told Aviarion Week that
pilots could not accept the Hoffa ele-
ment and meet their responsibilities to
the public. Sheridan said the pilﬂt'-".
W uulrj refuse to fly with the flight engi-
neers if there were one act of violence
as a result of the engineers’ association
with Hofta's union.

The Eastern pilot said he had re-
ceived a number of anonvmous, threat-
ening phone calls, and other pilots also
had been threatened. The flight engi-
neers, however, vigorously denied such
threats had been made and described
the pilot reports as unsupported allega-
tions.
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Lines Report Record Revenues

By Robert H. Cook

Washington—Record  revenues  of
51.5 bilbon earned by the domestic
trunk carriers in 1958 failed to turn the
tide of sinking profits as the industry
fought ever increasing expense levels
and a dwindling traffic growth.

Year-end ﬁguri:'-". compiled by the Air
Transport Assn. show that, while trunk-
line revenues were up 7.4% over 1957,
reflecting three times the amount of
business realized in 1950, the nation’s
12 major carriers netted only $30 mil-
lion m 1958, A $3 million gain over
last vear, the figure is only half that re-
corded in 1956 and approximates the
domestic trunk net of 1950.

At the same time, operatin CXPENSES
rose at a nearlv equal rate, %mm $1.3
billion for the entire industry last vear
to a record high of $1.4 billion this vear,

Viewed from a point of profit mar-
gin, the financial progress of domestic
airlines showed an almost negligible
improvement over the 1.9% of 1957,
according to ATA. For, although the
carnings per dollar of sales were up one
tenth of a cent from last vear, the profit
margin was five cents below that of
1952 when the carriers had a net profit
of more than $53 million.

Trathe growth, as measured by rev-
cnue passenger miles, was at a virtual
standstill this vear as L‘ﬂ'l'l'l]:hll‘tﬂ to the

past gains of 13 to 18% annually,
ﬂw ATA reported. I'or the LI]ti[L‘ sched-
uled industry, rev enuc passenger miles
increased by m1h 1.8% as compared to
last vear, while the total for the domes-
tic trunks alone was only 1% above that
of last vear.

Nearly half of the trafhc mcrease of
the total scheduled industry was experi-
enced by the local-service carriers who
recorded a 7% gain in revenue passen-
ger miles.

International and overseas airlines
reported a 4.7% trafhe gain,

Greatest single expense for the air-
lines are wages and emplove benefits
which account for nearly half of trunk-
line (1pf.r¢1tmg expenses, ATA reports.
T'otal payroll of the U. 5. scheduled in-
dustry, employing an estimated 150,000
people, reached $827.4 million for the
vear ending March 31.

In an estimated tabulation of traffic
by classes of carriers the ATA recorded
the following:
® Total domestic—I'lew 25.5 hillion
passenger miles for a gain of 1.1%.
Mal ton-miles up 6.5% to 105.2 mil-
lion. Express ton-mileage of 47.3 mil-
lion, up 6.7%: freight ton-mileage of
234.6 million, up 6.4%. Revenue ton-
miles were 2.8 hiIIiun for a 1.7% in-
crease.

® Domestic  trunks—Passenger  miles

climbed 1% to 24.7 billion. Mail ton-
miles were 103.5 million, up 6.4%. Ex-
press ton-miles rose 6.7% to 45.6 mil-

lion; freight increased 6.4% to 232.5
million ton-miles, Revenue ton-miles
totaled 2.8 billion, up 1.5%.

® Local service—Passenger miles totaled
799.5 million for an increase of 7%

Mail mereased 7.8% to 1.6 million ton-
miles.

® Express volume went up 5.79% to 1.7
million ton-miles: air freight rose 2.3%
to 2.1 million ton-miles. l'otal revenue
ton-miles amounted to 84 mllion, up
7:.1%.

e Helicopter—Three  scheduled  heli-
copter airlines in New York, Chicago
and Los Angeles flew 4.9 million pas-
senger miles for an merease of 51% over
last yvear. Mail dropped 6% to 85,000
ton-miles. Express mm 17.4% to 40,000
ton-miles, and air freight dropped
30.4% to 9,000 ton-miles. Total rev-
enue ton-miles amounted to 600,000
for an estimated gain of 35%.

® All cargo lines—5lick Airways™ discon-
tinnance of service in the carly part of
the vear resulted in a sharp reduction in
over-all volume fgures for this group.
Accordingly, the all-cargo  carriers
showed a 40.2% -:]mp m maﬂ a 56.2%
drop in express and 31% decrease in
freight. They t:arriul a total of 1.1
mllhml ton-miles of mail, 700,000 ton-
miles of express and 107 million ton-
miles of air freight. Total revenue ton-
miles declined 11.3% to a figure of
298.7 million.

e U, 5. international—Passenger miles
climbed 4.9% to six billion. Mail ton-
miles up 10.8% to 63.4 million. Cargo
rose 4.7% to 129.1 milhon ton-miles,

and total revenue tonamiles up 6.1%
to 907 million.

® Alaska—Passenger miles totaling 157.1
million were up 3.4%. Mail ton-miles
increased 13.1% to 3.1 million, with
cargo totaling 6.1 million ton-miles—a
decrease of 15.4% . Total revenue ton-
miles for the Alaska group were thus
down 10.4% to 29.4 million.

® Territorial—Passenger miles decreased
8.8% to 81.6 million. Mail volume in-
creased 23.1% to 80,000 ton-miles, and
cargo mcreased 6% to 1.6 million ton-
miles. Revenue ton-miles for this group
totaled 11.3 million for a total gain of

25.7%.
® Total intemnational and overseas—
U. S, international operations, along

with Alaskan and terntorial scheduled
airhines, accounted for 6.3 billion pas-
senger miles or 4.7% more than was re-
corded for the group last vear., Mail
xnlumrz of 66.6 million ton-miles W‘I"u
p about 11%; cargo increased 3.6%

Hﬁ.ﬂ million ton-miles, Total revenue
ton-miles for the combined groups in-
creased 5.7% to 947.7 million.
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Japan Plans Round-the-World Service

By L. L. Doty

Tokyo—Ambitious plans of Japan
Air Lines to maugurate an around-the-
world scheduled all-jet service within
the next four vears are drawing strong
support from both the Japanese gov-
ernment and opposition parhes.

Such umited backing behind com-
mercial aviation is in sharp contrast to
the wide breech between two factions
within the Japanese Diet on the subject
of military aviation. The government
of Prime Minister Kishi 1s campaigning
hard for the manufacture of all-weather
jet fighters in Japan to power the coun-
try's Air Self Defense I'orce n direct op-
position to the Seocalist-Democratic
party which wants to erase all traces of
militarism from Japan.

Growing Prestige

However, the fact that Japan Air
Lines can bolster Japan's hard currency
position is lending growing nterni-
tional prestige to the country and pro-
vides the nation with an ¢ssential do-
mestic transportation system leaves the
opposing parties with no other choice
than to agree on the subject of com-
mercial aviation. It is onc of the few
subjects on which the two major pohiti-
al parties see eve-to-eve.

Consequently, the international car-
rier is virtually assured of anyv political
or financial backing it will need to

my

i B I B
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launch its wide scale program, And since
its current order for four Douglas DC-5
jet transports represents only a part of
its over-all re-equipment plans to back
its global service, Japan Air Lines 1s
drawing serious attention from aircraft
manufacturers throughout the world.

Their task will be somewhat simpler
than the job facing officials of Lock-
heed and Grumman, two major com-
petitors in the race to sell jet fghter
assembly rights to Japan. Before the
Dict decides whether the Grumman
F111°-1F or the Lockheed F-104C, or
possibly  some other fighter, will be
Japan's choice, it must first agree that
it wants a jet fighter of any tyvpe. It
must then appropriate the money to
place the order. inally, it must seek
funds to underwrite a pilot training pro-
gram since Japan is now virtuallv with-
out any qualihed jet pilots.

Omn the other hand, the decision as to
which tvpe jet transport will be pur-
chased to supplement the DC-8s will
be made by Japan Air Lines—not the
government. Budget covering the air-
line’s expansion plans has been submit-
ted to the government and should win
the Dict's approval without any politi-
cal wrangles blocking the way,

Severe shortage of pilots for com-
mercial purposes exists but a pilot traim-
ing program is under way. The program
is not vet satisfactorily flling the air-
line's entir¢ needs—35 of the company’s

" g,

: A e .
iji Island Airport Readied for Jet Age
Main runway at Nadi International Airport, Fiji Islands, is being extended 4,000 ft. past
its present 7,700 ft. length. Runway lies parallel to the coastline. The construction move
is in preparation for jet passenger service by Pan American World Airways an E_ntfﬁh
Overseas Airways Corp. Other work includes construction of a new terminal building
and freight facilities. The airport services the capitol city of Suva,

30

150 pilots are Americans—but the car-
rier 15 making some¢ headway toward
its goal of manning its projected fleet
with all-Japancse crews.

Japanese government has a 70% par-
ticipation in the company's capital
structure. However, the airline 15 oper-
ated as a free enterprise and has re-
quired no government subsidy during
the past two vears. Its Pacific route be-
gan showing a consistent proft 16
months after the service began 1 IFebru-

arv, 1953,

Future Program
Seniro Yanagita, president of Japan

Air Lines, told Aviarion \WEeEek that its
around-the-world service will begim in

1965 with the four DC-8s Douglas 15
scheduled to begin delivering i Mav,
1960. Here 15 the progrim designed to
lead to the around-the-world operation:
e Tokvo-London route via the North
Pole will be opened in 1961 with the
DC-8s. At the same time, the airline
will open a southern route between the
two citics via Caleatta, Karachi, Beirut,
Rome and Paris. Japan Air Lines will
purchase a fleet of medinm-range jets
to cover the latter service,

® Tokvo-Seattle jet transport service
with DC-8s also will be inaugurated
1961, Medium-range turbojets will be
purchased to serve the Tokvo-Nanila-
Djakarta route in the same vear.

® Tokvo-Seattle route will be extended
to New York in 1962 with DC-8s oper-
ating over the entire route. Final link
in the global svstem will be completed
in 1963 with the introduction of DC-3
service between New York and London.

At present the airline is operating
DC-7Cs and DC-6Bs on its interna-
tional routes. A fleet of 10 DC-Hs han-
dles the domestic svstem.

Average monthly utilizabion of the
airline’s four DC-7Cs is 204 hr. 24 mm.
Utilization of the Aive DC-6Bs averages
219 hr. 54 min. Both the DC-7Cs and
DC-6Bs are opcerated over the com-
pany's Tokvo-Honolulu-San  I'rancisco
route. Early next vear, JAL plans to
start its new scrvice to Los Angeles
from Tokvo in accordance with the
agreement reached with the U.S. on
amendments to the bilateral air trans-
port pact between the two countrics
(AW Nov. 24, p. 45).

Tokvo-Okinawa-Hong  Kong  and
Tokvo-Hong Kong-Singapore runs are
served by DC-6Bs. The aircraft also
will be used on the Tokyo-Taipei-Hong
Kong route when it is opened next vear.

Japan Air Lines plans to convert its
South American nonscheduled service
next vear to a monthly scheduled serv-
ice. The route operates to Sao Paulo
via San TFrancisco, New Orleans, Cara-
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Convair 880 Cabin Equipped With Test Instruments

Cabin area of first Convair 880 is occupied by ballast tanks and flight test instrumentation; transport will undergo evaluation in next
few wecks, including structural and vibration testing. Aircraft rolled out two wecks ahead of schedule (AW Dee. 22, p. 34).

as, Belem and Rio de Janeiro. Be-
hind the international expansion pro-
gram lies an urgent need to obtain a
greater  participation  in nternational
trafic as a major factor in the develop-
ment of the Japanese economy, Accord-
ing to Seijiro Yanagita, Japan’s current
share in world trade is 3.55%, whereas
the airline’s present share in the world's
mternational civil air transportation is
only 1.06%.

He adds that, although these hgures
mply a need to triple present sched-
ules, Japan's operational pattern should
be increased seven times in order to
keep pace with anticipated trafhc
growth throughout the world. When
the present expansion program  has
fully matenalized by 1963, “JAL will be
operating approximately five times as
big as the present scale,” Yanagita savs.

On international services, Japan Air
Lines carried 72,277 passengers during
the 12-month period ending Sept. 30.
The cammer flew 185 million passenger
miles, 3.9 million cargo ton miles and
2.5 million mail ton miles.

Domestically, the aicline carried 399,-
155 passengers a total of 175 million
passenger miles during the same 12-
month period. Cargo ton miles totaled
853,000, and mail ton miles amounted
to 397,939 on the carrier’s domestic
routes.

Low Fare Advocate

A vigorous campaign is being con-
ducted for lower fares on domestic
routes as a hrst step toward mcreasing
trafhic volume within Japan., A similar
policy embraces the company’s interna-
tional operations, and JAL probably
will take the lead in introducing promo-
tional tvpes of discount fares on its
Pacific routes. Although the company
15 making no official commitments on
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the controversial jet surcharge issuc
(AW Oct. 27, p. 26), most sources here
feel the company will strongly oppose
any such fare differential on major in-
ternational routes.

The airline is now petitioning the
government for elimination of the pres-
ent 10% transportation tax. Such a
move, coupled with a further reduction
of fares, will place the company in a
more favorable competitive position in
relation to surface transportation facil-
itics, Yanagita believes.

Eﬂ:ntuuﬁy, Japan hopes to replace its
DC-4s on domestic routes with the
DC-6Bs now in international service
and with short-range turbojet aircraft.
The company is not giving serious con-
sideration to turboprop models, but the
possibility of placing an order for the
British Fairey Rotodvne VTOL for lo-
cal short-haul operations is strong. Ini-
tiallv, turbojet aircraft will be intro-
duced on the Tokvo-Osaka and Tokvo-
I"'ukucka and Sappore routes.

JAL has completed a new mainte-
nance hangar at "T'okvo airport and now
handles its own maintenance and over-
haul functions, originally performed by
United Air Lines at San Francisco un-

Controller Experiment
Washington—Civil  Aeronantics  Ad-

ministration will revise its air traffic con.
troller entrance requirements on an ex-
perimental basis to determine whether
previous aviation experience should be a
criteria for college educated candidates.
Approximately 400 persons who are col-
lege graduates but who do not meet
qualifications for controllers will be sent
to CAA's Acronautical Training Center
beginning Jam. 1 to take the six-week
Conrse,

der contract. Originally, Northwest
Aurlines furnished Hight crews and other
technical services int%uding a pilot tram-
ing program for Japanese flvers. Cer-
tain  phases were subcontracted by
Northwest to Transocean Air Lines.

Japan Air Lines became operational
in 1953 when it took over Japanese Air
Lines Co. following ratification of the
peace treaty and the signing of a bilat-
cral air transport agreement with the
5

Transpacithe services began in Febru-
arv, 1954, with U.S. flight crews and
two converted DC-6Bs purchased from
Flying Tiger Line and one DC-6A from
Slick Airwavs. Initial service of one
weekly ﬂisht has been expanded durnng
the past four years to daily round trip
flichts, five of which are operated with
DC-7Cs and two with DC-6Bs.

Charge Delay

Charges that Japan Air Lines is delay-
ing expansion of Tokvo Airport until
1960 when it is due to receive its DC-8
turbojet transports is contradicted by
the companvy's petition to the govern-
ment for prompt action on extending
the ficld's main runway. An 8,400 ft.
runway must be increased in length
to 10,000 ft. before the airport can ac-
commaodate intercontinental turbojets.

Smee such an extension will require
illing in a portion of Tokvo Bay, the
proposal has drawn bitter protests from
hishing interests in Tokvo. Five fishing
unions are claiming that compensation
offered fishermen in the area by the
government  for  surrendering  fishing
rights in waters which will be flled in
or restricted by the runwav expansion 15
not sufhcient. I"irm stand taken by the
fisheries 1s the only stumbling block in
the wav of an airport improvement pro-
gram.
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Vanguard Turboprop Set for First Flight

By John Tunstall

London—Vickers Vanguard turboprop
t1.111‘=|}{}"‘t which was rolled out recently
at  Vickers-Armstrongs (Aircraft) Ltd.
|*L1nt at W f.x'hrtdgi. Fngland (AW
Dec. 15, p. 39), 15 ready for its hrst
flight.

IF'our other awrcraft, 1n vanous stages
of completion, using fully developed,
duphcated ]:l-ru[!t:lung jigeing and tool-
mg, are due to flv by ":-Lph_mi:lt_r 1559,

All five aircraft will be used in the
certification program. [Full certihecation
15 expected by March, 1960, when de-
liverv to British European Airways
COMIMENCES,

Forty Vanguards have been ordered,
200 each bv BEA and Trans-Canada
Aarlines. Delivenies to TCA are due to
start in antumn, 1960. Production 1s
set to reach three aircraft per month by
1961.

The Vanguard has been on engine
rins and svstem checks in preparation
for its maiden flight. During pre-
ﬂight tests, cach of its Rolls-Royee
Tvne-twin-spool, coaxial shaft engines
developed 4,500 eshp., giving a total of
19,940 total equiv alent horse power at
takeoff.

The Tyne engine uses air cooled tur-

1"!‘-.?.?; v B OSs

——c

VANGUARD utilizes de Havilland propellers on its four Rolls-Royee Tyne engines. Scoop
on ontboard nacelle ducts ram air into heat exchanger for leading edge anti-icing.

bine blades to exploit high gas tem-
peratures and a high pressure ratio of
13.1. These two features h.ut enabled
the new Rolls-Rovee engine to check
in  with the ummnih low specific
weight of 0.42 1b./tehp. and a specific
fuel consumption of 0.4 lb./tehp./hr.
A shghtly uprated version for aircraft
delivered after 1960 will deliver 5,525
tchp. and have a fuel consumption of

Vickers Vanguard Specifications _l

Dimensions:

WVREE BPIUNE et (60 e A B R R T 118 #
Fiselape Jeneth: ocinines s eamas gndisis s sdd v i 122 ft., 10.4 in
ERCIEIE i e e i N A e e R T e e e e 3% ft
Gross wing areéa ..........u0.. R A AR Go . 1,529 sq. ft.
Cabin interior width (maximum). . ..o vv v erironorocnensnsnnssnss 10 ft. 9 in.
MO BERERL o i st R i B T o R B S A R R 30 ft., 2.82 in,
Weights:

Maximum takeoff weight .............. A R T .. 141,000 Ib.
Maximum landing weight ................ R Epm—— s seneyar s LALOD T
Maximum zero-fuel weight .. ... cciiiiiiiiiiiinnicsscnnnnens 112,500 Ib,
Capacities:

Current maximum payload as limited by zero-fuel weight. ... ... ..., 29,000 Ib.
Passenger seating capacity (hrst class) .............. P NP e P 76
Passenger seating capacity (mixed class) ................. 36 first, plus 50 tourist
Passenger seating capacity (European tourst) e R S S Y S— 97
Passenger seating capacity {coach) ........co0cenvinens up tn ]l"' or 139 (thrift)
Fuel eapacity ..osssscnsnvapsscass G T R B 6,120 U, S, gal
Total cabin volume ......... P A S SRR T S 5,890 cu. ft
Freight hold volome ........c.000000 AP e 1L =
Performance:

Cruising speed at maximum landing weight. .. . 425 mph. increasing progressively to

450 mph. between 1959 and 1963 I
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0.39 1b./tehp./hr. This economyv 1§
comparable with the Wrnght Tuarbo
Compound piston engine which has
over twice the specific weight of the

Tyne.

Design Details

Although over twice the size, the
"-.f,mgunlr-:l at 141,000 1b. all-up uught
incorporates many design and enginecr-
ing details proven on the Viscount,
which has now logged three million
hours.

The Vanguard has a similar modihed
NACA 63 series wing section: it oper-
ates with the same cabin pressure differ-
ential, has the same fundamental svs-
tems and similar manually opemted
engine and flving controls.

Principal departures occur in  the
ulng structure which now mcorporates

a bwin torsion box with mh'.'gr.ilu. M-
chined skin-stringer pancls, and m the
{uselage, which has a double bubble
section,

Vickers deseribes the V.mglmrd a5
being the only second generation turbo-
prop aircraft. V H.Lr.r'-. feels the Lock-
heed Electra is more a late reply to the
Viscount than as a contemporary of the

Vanguard.

Structural Tests

Availability of Viscount data reflects
on Vickers structural test program for
"r'.mﬂu,an:l This program is consider-
ably less destructive than that nsh-
tuted by other British manufacturers,
and the company does not intend to
carry out water tank fatigue tests on a
complete production aircraft,

Viscount experience has also -
duced Vickers to stake its basic design
philosophy on lower stress levels and
the provision of alternative load paths.
A few extra pounds of structural
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weight properly applied, Vickers de-
signiers  believe, 18 more than com-
pensated by reduced maintenance and
cverhaul costs.

The standard Vanguiard now oftered
with the uprated lﬁ.nr.L engine cruises
at over 420 mph. over most of its alti-
tude regime. Naximum takeoft weight
is 141,000 Ib. and it can carry 1ts maxi-
mum design pavload of 29, 000 1b. over
a useful range of 2,000 m, with sub-
stantial reserves (one hour at 5,000 ft.
snd a 230 mi, diversion). Seating pro-
vides for 139 economy passengers with
a six abreast, 34 in. pitch lavout, or
G7 tourist class passengers.

Vanguard can Lift its maximum take-
off weight from a 2000 vd. runwav
under standard conditions. Its stalling
speed (Haps down at maximum landing
weight) 1s 98 kt.

Vanguard's unconventional feature
15 an under-floor freight hold in the
lower fusclage bubble of 1,360 cu. ft.
capacity, which Vickers claims has
scven times the carning capacity of its
nearest competitor, The bubble, which
represents a structural weight penalty
of 1.000 1b. and a speed reduction of
+ mph., can accept almost 50% of
Vanguards maximum pavload at nor-
nal dLH*.ll‘Im (10 Ib. per cu. ft.).

Operating Costs

Virtual absence of cost variations
over wide cruising altitude band is one
of the principal advantages claimed for
the Vanguoard propulsion svstem. "This
charactenistic, coupled with the Tvne's
ltm specihe fuel  consumption,  is

largely responsible for the achievement
of seat mile direct operating costs be-
low once ecent for stages between 800
and 2,000 mi. using the cconomy class
scating  lavout, These statistics from
the companies cost curves based on Air
ITransport Assn, formulas show that the
arcraft can be scheduled on  stage
lengths as low as 100 mi. for less than
2 cents per seat mile, This cost formula
allows for a 65% passenger load factor,
10% proht margim, and takes no ac-
count of mail or freight revenue. For
the 65% load factor there is stll ac
commaodation for 10,000 1b. of freight.

A Vickers survev shows that reduc-
tions of coach domestic fares on 20
tvpical routes, averaging 22% , would be
possible with the Vanguard.

According to Vickers sales manager
R. C. Handasyde, nothing has de-
veloped since the Vanguard design was
set to qualify the confidence in Vicker's
turboprop decision for short to medium
stages on the grounds of its speed and
hmght fAexibility and propulsion econ-
omy. “With Rolls-Rovce experience
with both jet prop and pure jet en-
gmes, and Vickers jet bomber .IIIEI.Ift

experience,”  said  Handasyde, ‘“‘we
would have been happy to have made
either,”
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Fairchild-Fokker F-27 Production Lines

Five Fairchild F-27 turboprop transports are in various stages of construction in this view
(above) of Fairchild Engine & Airplane Corp. plant at Hagerstown, Md. Aircraft in fore-
gmund 15 nearly ready for mlluut succeeding airplanes in the production line await engine
and wing installation. F.2 7 Friendship is powered by two Rolls-Rovee Dart R.Da, 6/511
engines, which produce 1, E{H'I' shp. at takeoff. Aircraft fitted with R.Da. 7/528s will attain
1,910 shp. tor takeoft power. Friendship scats up to 48 passengers.

Assembly line of Fokker factory at Schiphol, Amsterdam Airport, is led off by nearly com-
pleted F-27 F riendship in Aer L'"Ellﬁ (Irsh Airlines) markings, the third which was manu-
factured for that company, Second in line is first F-27 for Braathens South American &
Far East Airtransport. ‘Hiupl‘uhnn of Fokker engineering drawings to U.S. techniques
resulted in considerable engineering and retooling costs for Fairchild. Company pegged
part of a $5 million six-months loss to this factor (AW July 28, p. 31).
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» Cooling-off period allowed by International Air Transport Assn. trafhe
conference fnflﬂumg a breakdown in Cannes of talks on a proposed jet sur-
charge (AW Oct. 3, 26) will prove to have been some help i setthng
the controversial iw*-.uL However, because of the inflexible stand on the
subject by some governments, a resolution still will not come casily when
the conference is resumed in Paris next month (AW Nov. 24, p. 45).
Chances are strong that delegates to the conference will agree to small jet
surcharge as the only means of preventing the industry's fare structure from
beimg thrown into an open-rate situation.

» Local-service airlines last week absorbed overloads of Christmas airniail
created by strikes against American and Eastern. Post Ofhee Department con-
tracted with the local-service operators to carry mails in certain areas where
severe reductions of tronkline service threatened to backlog mails. Gap
between Dallas and Los Angeles normally covered by American was handled
by extra flights contracted for by the Post Office with Western and Bramiff.
Post Office reported no delay in ainmail deliveries between the Christmas
rush period. No air freight tie-ups were reported and none are expected in
the future since January and February are historically light months.

> Airlines last week were rapidly reachmg a limit on the number of oxtra
scetions they could operate to pick up overflow traffic from struck airlines.
At least two carriers reported that crew time for the month was reaching a
maximum and that extra fAights would necessarilv be restricted as a resnlt.

P Railroads and buses are reaping big benchts from the airline strikes, To
accommodate Christmas rush, surface carriers last week placed all available
rolling stock into service. However, most such trafhc was short-haul busi-
ness.  Long-haul passengers unable to obtain airline space appeared to be
canceling holiday travel plans.

P ederal Aviation Agency this week moves into the spothght as the single,
]l][lLFLII{]LTII' I'nglf."l. ILH'L)H'I]HI]!'IL I:Hl' II] 'I{_h"l.ltll";. FH..l".'.,'l.:I'I'HI'IE'r ki -.Ill' T3 I"l.]g'ltlﬂl'l
facilitics throughout the U.S. Majority of top-level positions within the
agency will be filled by the end of the weck.

P Civil Aeronautics Board “use it or lose it policy in connection with local-
airline service has prompted action from at least one citv. Threatened with
the loss of Southern Airwavs service because of the low volume of trafhic
generated, Greenwood, S, C., has launched a campaign nrging citizens to
buy and use at least one ticket on Southern Airwavs prior to Dec. 31 and
at least six tickets during 1959, Purpose of campaign is to boost the num-
ber of passengers emplaning Southern at Greenwood from the present 3.4
daily to the Board's policy standard of five.

» British Overseas Airways Corp, has asked the Brtish Air Transport Ad-
visory Council for permission to operate scheduled service between Londen
and Frankfurt. Request is aimed at improving its competitive position
against TWA and Pan Amernican, both of which now operate into Fuarope
through London. Earlv this vear, BOAC sought permission to operate sched-
ules between London and Paris, Air France, however, opposed the proposal
on grounds that BOAC and British Furopean Airwavs flights between the
two capitals would outnumber those operated by Air France.

» Federal Aviation Agency will use senior members and cadets of the Civil Air
Patrol to conduct a survey of air trafhc control activities. CAP will quiz
pi]nl:s of private, nonscheduled and transient military aircraft at 245 civil

rts in 21 states during four-day periods from Thursday through Sunday
ﬂf each week beginning Jan. 8. Data obtained will be used to simulate air-

craft activity pattems.

» Poland has placed a heliport in operation on top of Warsaw’s 11-story
Grand Hotel and 1s making test helicopter flights between the hotel and
Okecie Airport.  Regular helicopter air taxi service is scheduled to start over

the route carly in 1959,
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SHORTLINES

> Aeroflot, Soviet Statc-operated  air-
hing, began regular Moscow-Cairo anr
service carlier this month with twin-jet
Tu-104 transports.

» Bonanza Air Lines reports a 257 g
in passengers carmed during the first 10
months of 1958 over the same period of
1957, Total for the period: 153,056,

> Delta Air Lines has purchased seven
Bocing Turbo-Starters and one spare en-
gine for ground support of the carnier’s
new jet equipment for delivery in April,
I he nmits will provide engine starts for
Delta’s Douglas DC-8 and Convair 580

jet b Hh]mrh

P Ilving Tiger Line reports a Novembao
tretght revenue of $1,112,230, a 24.2%
merease over November, 1937, and the
fourth consecutive month revenues have
exceeded S1 mulhion. The !”LITE"H a1
rier slso noted a heavy nise m over-
all  business, particul: uh at  Detroit
where November trafic was 112.1%
above that of a vear ago,

» Lake Central Airlines reports a 22%
increase i aircraft boardings for No-
vember as compared with November,
1957, The local service carrier attributed
part of the mcrease to strikes which
arpunded other airlines serving the area.
Lake Central has added one daily eve-
ming flight between Chicago and In-
dimapolis due to inereased trafhic and
strike-caused reduction of service.

» Ozark Air Lines flew 36,930 passen-
gers during November, an 5,260 pas-
senger increase over November, 1957,
Ozark also opérated extra scetions due
to strikes on other carrers in its area.
Ozark said the extra Rights accounted
for 1,469 passengers: 102 charter flights
accounted for 1,826 passengers, an all-
time record for the carrnier,

» Piedmont Airlines has placed its Fair-

child F-27 turboprop transport into op-

cration at four more citics on its Toutes.
Ashland, Kv.-Huntington, W. Va.:
Hickory, N. C.; Kinston, N. C., and
New Bern, N, C., will be served on a
eme-flight-a-day hmh Also. Piedmont
plans to begin 1-27 service in Rich-
mond and 1"unrfuﬁ-., Va.. and Charles-
ton, W, Va., on Jan. 4 and mto Lows-
ville, Kv., and Charlotte, N. C., on
Jan. 15, cach on a daily basis.

» United Air Lines has completed a

new hangar at San Francisco Interna-

tional Airport. The three-story building
15 310-by-363 ft. and can accommodate
four Douglas DC-§ turbojet transports
and two DC-7s at the same time.
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Ramp System DeSIgned as Jet Age Ald

By Craig Lewis

Dallas—New ramp svstem using turn-
table and tow track techniques is being
offered to airlines and airport operators
as a means of saving space and improy-
ing aircraft handhng as turbine powered
transports come nto service,

The system is designed to turm air-
craft around in less space than thev use
turning under their own power and to
position them correctly for fixed servic-
ing installations. It will also tow the
transports away from the passenger gate
so they can start their engines where
noise and blast are less of a problem.

Designed by Paul D. Bolton, the
syvstem will be manufactured and in-
stalled by Space Corp. Bolton has
joined the company as project director
for the Bolton Aircraft Positioning and
Locating Svstem.

Bolton system is designed to handle

-piston and turbine-powered transports

of various sizes, but its greatest ad-
vantages would lie i the space saved
i handling the large turbojet aircraft
and its compatibility with the fixed
servicing facilities which are planned
to turn jet flights around quickly.

With this system, a pilot taxis his
aircraft straight into a gate position,
putting his nose wheel on a tracked
dolly and the main gear on a turntable
built into the ramp in front of the gate
position. Brakes are locked and en-
gines cut, and ground crewmen plug in
auxithary power, air conditioning and
mtm.rplmur:. facilitics from a hxed island
m the turntable.

Nose wheel dolly 1s activated, and it
pivots the aircraft around to a position
parallel to the passenger loading build-
ing. "Then it is in position for quadrant
fucling and servicing from any other
facilities built into the ramp area.

A transport using the svstem can be
weighed before, during and after load-
ing and servicing operations, and the
system can also be used to compute the
center of gravitv, This feature replaces
current estimating techniques.

When the aircraft is readv to go, the
nose wheel dolly is again activated, and
the aircraft swings around to a third
position. At this point, it is connccted
by tow bar to a drag mule projecting
from an underground track and s
towed along the track to a fixed pont
used for engine starts. This starting area
can have permanent fire fighting facili-
ties, as well as engine starting aids.

Bolton points out that the aircraft
can be turned around at the gate within
its longest dimension. Comparing this
factor with the room required to turn
a transport around under its own power,
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IN POEITION
LOALING - UL OADING
. REAIDY FOR TOWING

TRANSPORT has been rotated to the third position and connected by tow bar to an under-
ground drag mule which will tow it along the track system to the engine start pad,

lie points to the economies available in
space saved. For example, the Bolton
system  turns the Bocing 707420 jet
transport around in a circle with a 158
fi. diameter, while manufacturer’s spe-
cifications sav 1t has a turning diameter
of 218 ft. under its own power.

Bolton points out that about 160 ft,
15 the most ramp frontage now gen-

erally allowed for large transports, and

that the Bolton system would allow jet
operations within these ramp limits at
currently existing gate positions. In
construction of new terminal facilibies,
the system would allow airport operators
to cut down on the concrete area for
handling jets. With the 707-420, a
total of 17,750 sq. ft. of conerete could
be saved at each gate.

Fixed service facilities allow the air-
Iines to eliminate mobile service carts
and trucks which snarl ramp trafhc.
Bolton savs that a key feature of the
system s that it is compatible with
such built-in facilities and that it posi-
tions the aircraft properly for their use.

Use of a track system to move trans-
ports from the ramp arca would mean
that the airport operator would have
1}1!:1:15!3 control over ramp trafhe rout-
img. The pilot would control the speed
ﬂf the drag mule from the EUCLPIt
through a control switch and by using
his brakes. But he would have to fol-
low the track svstem through the ramp
area. After the drag mule is discon-
nected at the engine start pad, it re-
tracts below ramp level and can be run
through the svstem to another assign-
ment without disturbing surface traffic,

Dimensions and specifications for
the system are not rigid because it will
liave to be tailored to any airport
facility that chooses to buy it. But the
turntable will probably be 45 ft. in
diameter because that is a width that

can accommodate all sizes of piston
and turbine-powered aircraft now in
production or commercial use. The pit
to accommodate the turntable mechan-
ism will be about 6 ft. deep, and the
turntable will use an electric-powered
gear drive under the current plan.

There are elevating mechanisms at
threec points along the dolly track.
When the nose mj'l-:ﬁl is taxied onto
the Aush dolly, the dolly is raised
slightly to track level so it can travel
frf:-E]f. when the turntable rotates. It is
lowered at the second position when
the aircraft is parallel to the terminal
facility, then raised again when the air-
craft 15 rotated to the third position
where it will enter the track system to
leave the ramp arca.

The track system will be laid in a
channel cut in the ramp. Bulkheads
will support flush plates which are
slotted to allow passage of a projection
from the underground drag mule which
connects with the aireraft tow bar. The
drag mule will be a self-contained umt
powered by a 200 hp. electric motor.
It will be gear driven by meshing with
geared tracks along the walls of the
channel. Svstem w il be heated to keep
it defrosted and give it an adv antage
over tractors which have traction
troubles towing aircraft on icy ramps.

Since  ecach installation  will  be
tatlored to the airport that uses i,
equipment will vary, and so will the
lr.ngth of the track system. Under these
circumstances, it is difficult to quote a
unit price for the system. But in a
tvpical case, the cost of the turning
mechanism and controls, a 45 ft. turn-
table, two nose wheel dollies and 100
ft. of track would be about $145,000
installed for each umt if 10 or more
are ordered. Cost of just one such
unit will run about 57’45' 000,
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SPACE TECHNOLOGY

GE Studies 400-Day Nuclear Power Unit

By ]. S. Butz, Jr.

Washington—One  megawatt  power
package for space use based upon an
extrapolation of the state-of-the-art
curve to 1965 is being considered Iy
General Electrie scientists.

The General Electric paper indicates
that it should be possible to get more
than 400 days of continnous unattended
cperation from a nuclear closed-gas-
cvele, turbine-driven alternator system
after about six more vears of work.

I.. Schnetzer and W. Corliss of the
General Electric Flight Propulsion Lab.
oratory presented a preliminary design
tvpe paper at a recent meeting of the
Amernican Nuclear Society on an dlec-
trical power generating svstem that
could be coupled to anv of several low-
thrust ion, plasma or magnetohvdrodi-

namic propulsion svstems that are sahs-
factorv for a number of satellite and
interplanetary missions.

Basically, the proposed GE power
package i1s a closed cylindrical system
using inert helinm gas as the working
fluid to cool the generator and as gas
bearings. The gas is heated to approxi-
mately 2,600 deg. R. as it passes through
a nuclear reactor which uses ceramic
fuel elements made up of U™ dis-
persed in a bervllinm oxide matrix,

The hot gas then drives a 12-stage
molvbdenum turbine which, in tumn,
drives a compressor and an induchon
alternator that produoces one megawatt
of clectrical power.

After the helium has been expanded
through the 12-stage turbine, 1t 15
passed through a 16,500 sq. ft. radiator
where it 1s cooled fromm the turbine

REACTOR

GENERATOR

INTERMNAL view of the |wrmr:’tic;||l}'-!-il::§|lud power '[:I-:I-r:!-'.ilg[.' shows the reactor, ll-ﬁ.tﬂgc
maolybdenum turbine, 41-ﬁ-tug{- COMPTEsSOT and the mduaction alternator,

LAUNCHING configuration tor Gl electn
cally-powered vehicle has flexible metal radi-
ators "I"-'T-'I'i]]'.lﬂ'[{ ill'ilu'lld {Hl.h-ii{]{.' fﬂT iﬂ“' tlr'rlﬂ_.

THRUST 3.6 LBS
ACCEL. 18+0"%g

RADIATORS ure extended in three great
sails totalling 16,800 sq. ft. when in orbit.
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L]
LiH ,
NEUTROM SHIELD | e

CREW COMPARTMEMNT

lﬂﬂ mrem,/day

—_—
15 LONE HFT
SAFETY

SHADOW shiclds are specihed for crew
prnlur:l:inu im the General Electrc ,\hlﬂj.'.
Gamma shield of U™ is close to reactor.

THERMAL POWER : T8 MW
CORE DIAMETER : 20 1.
TOTAL WEMMT : 2500 LBS,

REACTOR specified in the General Electric
stndy is bevond the present state of the
art., but is believed possible in 1965, It
operates at more than 2,600 deg. R.

discharge temperature of 1,818 deg. R.
to 675 deg. R.

This radiator has to dissipate 6.5 mw.
of power for the over-all efficiency of
the cvele is about 16%.

Radiator discharge helium is used to
cool the generator and then passes into
a 4l-stage compressor which raises the
pressure to 300 psi. This high pressure
gas then is ducted through the reactor
and into the reactor and heated. The
pas is expanded to 100 psi. pressure
through tFu: turbine.

In takeoff configuration, this svstem
is a relatively small package. The re-
actor, generator and turbomachinery
are hermetically sealed in a shell that 1s
17 ft. long and one foot in diameter at
the narrow section. The large radiator
which is extended in three great sheets
during flight above the atmosphere is
woungl around the reactor, generator,
turbine package at takeoft.

The svstem represents a major step
bevond today's technology in several
respects, but the authors feel that there
are no design and material obstacles that
cannot be removed within six vears,

Portions of this proposed svstem that
will require the greatest advance i the
state-of-the-art as known todav are:

e Ceramic fuel elements and reflector
of the nuclear reactor that must have
a lifetime of 10,000 hr, at more thamn
2,600 deg., R.

e Molybdenum bladed turbine that
must operate at 24,000 rpm. and have
an inlet temperature of 2,600 deg. R.

e Techniques for keeping the radiator
operable 1n the presence of large num-
bers of meteorods.

Primary reactor problem of obtain-
ing long fuel element lifetimes at ele-
vated temperatures are not the only
aspects of the reactor design that are
not clearlv understood at the present
fime.

These additional problem areas m-
clude: gamma and neutron scattering
from the radiator, secondary gamme pro-
duction in the shields and structure and
the evolution of fission gas from the fuel
clements.

The General Electric scientists men-
tion several design details that would
be necessary in this advanced reactor.
Bervllium oxide moderator slabs would
'-.up]:lurt the fuel elements and be made
in short lengths to alleviate the thermal
expansion problems. The reflector also
wounld be made from four-inch-thick
bervllium  oxide sections, but  they
would not bear anv structural load.

The diameter of the fuel element
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core would be 20 m. and there would
be no thermal shield between it and the
pressure shield which would be made of
25 in. molybdenum. The pressure
shell would be cooled by radiation to
space and to the helium working gas.

Control over the reactor h:.manhm
would be obtained through rotating
drums faced with boron carbide.

Shielding of the reactor in the case
of manned vehicles would be accom-
plished solely through shadow shields
placed between the reactor and the
crew compartment, In the design con-
sidered in the GE paper, the crew is
piaced about 40 ft. from the center of
radiation. The object is to place the
compartment in the middle of a 15 deg.
cone of safety so that the dose rate s
kept within an acceptable range.

A partial collar of U™ 1s specihed
for the gamma shield and a quantity
of lithium hvdride would intercept the
neutrons.

Turbine blades are the most cntical
part of the rotating machinery in the
GE power package, and their limiting
factor is creep when operating for 10,
000 hr. at 2,600 deg. . Molvhdenum
allovs now under development appear
to be able to take this temperature.
Some of them are reportedlv able to
operate in this heat at 24, ﬂ[lﬂ rpm.
and not creep more than 0.2%.

All of the rotating machinery is
planned to run on gas bearings. Pres-
ently known lubricating oils are ruled
out becanse of the intense radiation
from the lightly shiclded nuclear re-
actor. Compressor exit helium 1s bled
off to provide the bearing gas.

The projected compressor has 41
stages and the turbine 12—the large
number of stages being attributable to
the low atomic weight of the helium
working fluid. Compressor design is
<camplified by keeping all of the 41
stages nearly identical.

The alternator specified for the space
I][J“.LI' svstem I"n d hnl'-r]"lll'._"n"n Illl’.ll_'l-f.tll[}l'l
tvpe which produces three-phase al-
tr_rll.]hng current at 6,000 v, and 400
cveles.

The large thin walled radiator 1s
listed as a severe design problem be-
cause of the requircments for low
weight, low internal pressure  losses
and wide temperature range of opera-
tion. Main problem is reducing meteo-
roid  damage. Pgesent  estimates  of
meteorite size and frequency preclude
the use of heavy matenal to prevent
penctration of the radiator because of
the weight penalty involved.

Therefore, the design must include
a make-up gas supply, provisions for
leak detection and safety valving, With
this svstem, banks of tubes could be
closed oft in the event of puncture,
but 1t does not offer positive guarantee

against the loss of working fluid

One hope for reducing the radiator
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begin at 100 kw. and extend bevond 10 mw.,

area required, as well as the total svs-

tem weight, is to mise the turbine n-
let tunpemturr, If reactor and turbine
technology could advance to the point
that 4,000 deg. R could be tolerated
for 10.000 hr.. the radiitor area would
drop from maore than 16,000 sq. ft. to
less than 4,000 sq. Ft. and svstem
weight could be reduced about 30%.

In the General Electric concept, the
radiator would be wrapped around the
body of the vehicle while it was pro-
]:-r.i'[Ld to orbital speed by chemical or
more powerful nuclear power svstems.
Then the radiator wings would elasti-
callv spring into the Ht{:mjul position

a5 soon as the restraimts were removed.

Chemical turbine would be used to
bring the rotating 111.=||‘_|111'|Ln up to
speed while the reactor 1s being
brounght up to operating temperature

according to General Electnic.

and until self-sustaining conditions are
achieved. Hvdrogen peroxide would be
suitable for a fuel for this turbine.
No maodulation of the power output
would be attempted; excess would be
dumped by filaments or other sinks.
As a tvpical application for their pro-
posed power package, the General Elec-
tric authors described a 20,000 1b.
vehicle using a cesium ion drive that
would produce 3.6 1b. of thrust at 73%
eficiency and a speciic impulse of
9,600 sec. Such small thrusts would be
adequate to keep a vehicle in a re-
latively high orbit by overcoming drag
and would be adequate for Inng term
IJII’LTPLIHLHT} travel.  The General
Electric power package also would make
it possible to carry a great deal of equip-
ment in a reconnaissance satellite for
survetllance and commumecation.
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Space Biology (Part II)

Much Study Must Precede Man in Space

By Brig. Gen. Don Fhickinger

Brief mention only will be made of
this most mteresting topiec of biologic
rescarch in space vehicles, since there
are a number of high level committees
now at work under the auspices of the
National Aeronautics and Space Ad-
nunistration and the National Academy
of Sciences on the uses of ecarth satel-
lites 1 the furtherance of basic hfe
science research.

When the time comes in the prog-
ress of our space technology that we can
put vehicles into space uhr_rc and when
we want them and etther return or
visit them at will, then we will have
a space laboratory of inestimable value
to the fundamental life scientist.

The abilitv to observe growth and
form in tissue cultures and mplt]h ma-
turing species n a zero gravity field will
of itself alone be worth the expense
and effort of the experiment. As mv
esteemed colleague, Dr. Otto Schmidt,
put 1t at a recent conference, “There
15 an important philosophv to be estab-
lished with those in charge of our space
programs and that is, not only should
it be the idea to get biology into outer
space, but also to use the outer space
for hiology."”

As regards manned space operations,
[ believe it can be safely stated that
some additional anmimal biosatellite ex-
periments need doing before attempt-
ing to send our first man into orbit.
Both the Russians and we have re-
covered large and small sub-human
specimens I'gmm space-probing  rockets
but no one as vet, to my knowledge at
least, recovered an urhltnw H:III-':'IE in-
tact, let alone one with ‘thhlf_' tissue
aboard,

[ don’t think there is much question
but that such an experiment will bhe
carried out successfully in the relativelv
near future, and once having been done
could wf.ld the following pertinent in-
formation:
® The animal would provide the nec-
essarv viable test bed to determine the
cfficiency and reliabilitv of our life sup-
port sy stem and validate our estimates
of metabolic requirements per  unit
fime.
e Next, it would provide a biologic
standard to calibrute against the actual

ceorded  encrgy  dvnamics  Imposed
upon the vehicle during the launch and
re-entry  phase, W hile in orbit. con-
dderable  information would be ob-
tained on the efhciency of our heat and
humidity control mechanism which s
of vital importance to both animal and
man alike,
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e Through optimal use of power and
telemetry  channels,  plus  ingenious
sensing, much could be leamed of the
cffect on the vital svstems of the or-
ganism in the gravitv-free space en-
vironment,

* With careful selection of species and
pre-training in various tvpes of operant
and respondent tasks the animal could
give us considerable insight imto the
performance capabilities of a man in
orbit.

® Finally, the viable pavload would pro-
vidle a most needed operational test of
our search and recoverv techniques
which, when it comes time for the
human fight, should be well-nigh fool-
proof. It would indeed be almost the
ultimate irony to make man survive all
the rigors of the space mission only to
lose his life through some unforeseen
or untimelv event after he had returned,
i reasonably good condition, to the
carth.

Of all the biological hazards involved
in space operation, that which involves
the exposure of living tissue to ionizing
radiations 15 perhaps the most 1mpor-
tant and certainly the one with most
far reaching consequences into the
future.

lonizing Radiations

Man and his biologic predecessors
lave never lived 1in an environment con-
taining, as one of its natural constitu-
ents, iomizing radiations and, thercfore,
no biological organism has ever been
taced with the necessity to adapt itself
to such a phvsical threat in order to
survive and procreate itself, Animals
and man can neither detect nor protect
themselves from significant intensitics
of ionizing radiations in their environ-
ment.

Biomedical Study

Biomedical problems are among the
greatest remaining to be solved before
manned space flight becomes a reality.
In a paper presented recently before a
meeting of NATO's Advisory Group for
Aeronauntical Research and Development
in Copenhagen, Denmark, Brig. Gen.
Don Flickinger outlined his views on the
biomedical aspects of space flight. Be-
ciuse of the thoronghness of his survey,
Aviation Week is reprinting his paper in
three parts. This s part two., Gen,
IFlickinger is assistant to the commander
ol Air Research and Development Coms-
mand for bio-astronautics, assistant dep-
uty commander for research, and sur-
geon to ARDC headquarters.

—

In space operations, we must concern
onrsclves with the radie-biolagical hae-
ard as emanating from three possible
sources: first, those radiations intrinsic
to space itself; sccond, those produced
a5 bv-products to the use E]F nuclear
¢nergy as power in the vehicle; and
]tha man-made  contamination  of
space cither accidentally  through the
use of nuclear power umts or pur-
poscfully with nuclear weapons. What-
ever the souree, however, the implica-
ll'l']'ll!-r On 1mAan '8 f];ll"l“'l,', E"ipr]h]]lt:i. o ox-
plore and exploit space are of consider-
able magnitude and complexity.

In the arca of space intrinsic adia-
tions, the most urgent need is for addi-
tional phyvsical data on the nature and
mtensities of the radiation helds to be
encountered. The reports on the Van
Allen phenomena as compiled from
LFxplorer IV measurements suggest that
present concepts for manned space ex-
ploration mav undergo rather drastic
changes or at least be carefully re-
evaluated with specific consideration of
the following points:
® The necessity for and feasibility of
shielding, and the influence of such
1] {:':]'I]'.'\IIIL El-l:_"."nlgﬂ.
® The possibility of using magnetic de-
flection for protection against high-
energy charged particulate radiation.
® The possibility of using these charged
particles as a source of power and energy
to offset the pavload loss imposed by
"'r]]lLI[hllg requirements.

The preliminary analvsis of the data
received from the National Aeronautics
and  Space  Admimistration-Air - Force
moon probe “Ploncer” offers some hit
of encouragement as regards the pos-
sible depth of the Van Allen laver,
though 1n no wav alters the significance
of the Explorer findings.

Data readouts taken from the omni-
directional integrated ion chamber in
the Pioneer show a gradual decrease of
radiation intensities from the 10,000
mi. to the 60,000 mi. level with the
latter figure being approximately one-
sixth that of the former. No cross cor-
relation or calibration of the mceasure-
ments from Pioncereare possible as vet
with those obtained from Explorer but
it appears that the peak load of inten-
sitv. would be encountered somewhere
below 1.5 carth radius, or under 6,000
mi. albitude.

Regardless of this slight encourage-
ment which is contamed in this pre-
linminary Piencer data, a complete and
valid assessment of the total radiobio-
logic hazard i space must await the
acquisition of the following mforma-
10m:
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e Measurements of the flux density and
energy distribution of heavv primaries
above the carth’s atmosphere. The con-
tinuation of our balloon flights and
high-altitude probes offer the most im-
mediate potential for obtaiming these
data.

® The development of a physical means
of monitoring primarv cosmic rav hits
i biological materials, And specifically
i this connection to hnd a reliable
method of locating and identifving pri-
mary particle tracks and ::l::h_'nmnmcr
both their angle and depth of pr:m.tm-
tion. The excellent work started by Dr.
Herman Yagoda at the ARDC Cam-
bridge Research Cenler on this prob-
lem deserves active support and aug-
mentation.

e Energy spectral measnrements of the
Van Allen laver with more elaborate
pulse scintillator/discriminator  com-
binations than were possible in Ex-
plorer IV. Either widelv orbiting
satellites could be used for this purpose,
or as an alternate. back-up vehicle, 2
high-altitude space probe fitted with
various  cross scctional threshold  de-
tectors could be used. The onlv prab-
lem in using the latter type of vehicle
is the necessity to recover the pavload
in order to make the necessary radio-
chemical analvses of the detector ma-
terial in order to extract the data.

* A determination of the type, quality,
and intensity of secondary radiation
produced inside the space vehicle since
much of the total radiation dose im-
posed upon the occupant could ema-
nate from secondaries produced by the
interaction of the primarics on the
space vehicle itself.

® The mapping out of a circumterres-
trial patterr which would relate intensi-
ties of the Van Allen phenomena to
altitude, latitude, and time.

Much Data in Hand

Pending the acquisition of this rather
tormidable amount of physical data, the
space bioscientist is far from bereft of
useful biological effects data in makin
a valuable contribution to the initia
man in space team effort.

The armed services, Atomic Energy
Commission and the U, S. Public
Health Service have done excellent work
in this area over the past 15 vears and
have mmpilcd a commendable amount
cf information on the acute and chronic
biologic effects of ionizing radiations.

The Air Force effort, centered at the
School of Aviation Medicine under the
able direction of Col. John Pickering,
has produced an excellent set of crew
tolerance standards which have consid-
crable potential application to the sprce
radiobiologic hazard problem. His data
on biologic effects has been carcfully
compiled and correlated and was ob-
tainedd from a studv of animal CXpo-

sures, survivors of Hiroshima and Naga-
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saki, victims of nuoclear accidents, and
sclected  cancer patients under X-ray
freatment.

It 15 quite hikely that, once the space
nidiation mtensity measurements  are
made, this group will have a readv an-
swer for the very timely and vital ques-
tion—man in space; how deeply, and
for how long?

The problem of the heavy cosmic pri-
maries (nuclei of elements with num-
bers greater than 6) deserves some addi-
tional mention despite the fact that its
inmediate implication in manned space
operations has been far overshadowed
by discovery of Van Allen phenomena.

Much of the Air Force effort in de-
lincation of this hazard has been car-
ricd out under the direction of Lt. Col.
David Simons in the ARDC Aero Med-
ical I'ield Laboratorv at Holloman AI'B,
N. M. Usmg high-altitude balloons,
both animal and human subjects have
been exposed for appreciable durations
at altitudes which approach space equiv-
alence i terms of cosmic primaries.

Data from these experiments indi-
cates that the terminal portion of a heavy
primary particle track (so-called thin-
down portion) is most injurious to bio-
logical tissue because of its extremely
ligh linear energy transfer plus the sig-
nificant radius of its broad track. Fur-
ther data indicates that the heavy nuclel
responsible for the thindown phenom-
ena are found only at geomagnetic lati-
tudes above 50 deg. latitude.

Balloons launched above this latitude
can maintain the specimen in continu-

= —— —

Lunar Probe Avionics

Transmitter used in Air Force Fioncer |
lonar probe, intended to transmit back tele-
vision picture of moon’s surface, weighs
only 24 oz, vet can deliver 50 watts output.
Bnilt by Naval Ordnance Test Station engi-
neers, the crystalstabilized transmitter has
tank coil around output tube.

ous exposure to the maximum of bio-
logically signihicant hiats, while in com-
parison, an carth satellite launched in an
aptimal polar orbit would provide maxi-
mum exposure only during 40% of its
total orbital period. At the present ime
and with current quoted rates for the
price per pound of pavload in orbit, this
fq'll'.‘T. gll"'-'f-’ﬁ aIne l:'ffl"l'l'ifﬂ'ft b0 l'hi-”' F'i}}“l'.'-"-'-'
radiobiologist.

Simulating Space Energies

The possibility of reproducing the
miass energies of the significant cosmic
primaries in a ground laboratory facility
is a most exciting one, for this would
provide us with a real break-through in
the accurate evaluation of this particular
space hazard.

The kev to the problem lies in the
possibility that a heavv primary striking
a vital brain center :-,111;"]:; as the hvpo-
thalamic region could inflict irreversible
damage which would result in a serious
impairment of the function and viabil-
ity to the human occupant.

It is fortunate that an mternational
cffort is being vigorously prosecuted to-
ward the objective of heavy primary
simulation in ground facilities at Brook-
haven National Laboratory, the Radia-
tion Laboratorv of the Universitv of
California, here in Denmark at the
University of Aarhus, and at the Uni-
versity of Bonn in Germanv.

The work of these groups involves the
use of high-energy particle beams and
low-energy X-rays to produce topical
neuropathologic brain lesions which can
be correlated  with  demonstrable
changes in biologic function and pat-
terns of clectrical activity in the brain.

Perhaps, through acceleration and in-
creased support to this important pro-
gram we may have the answer to this
particular space intrinsic biologic haz-
ard by the time our manned space vehi
cle is ready.

The pioneer man-in-space will be
faced with a complex of psychological
factors, the like of which has no past
counterpart in human experience. The
inherent danger of the mission, its many
unknowns as regards his viability and
survival would, of themselves alone,
comprise a heavy load of stress on his
psvehe. Yet there are many others to be
censidered which vield much less to an
accurate pre-mission evaluation.

Isolation, confinement with its at-
tendant restniction  of  physical  ac-
tivity, reduced sensorv inputs, prolonged
weightlessness, disorientation with pos-
sible lack of vehicle altitude control: all
are major factors of concern in attempt-
ing to select and prepare a human com-
ponent with the maximum mmdex of
reliability.

The majority of our research efforts
in this area have a basic objective which
might be simply stated as follows. To
minimize and counteract such  emo-
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Micro=Perfection

TMI1 by-passes tonnage goals identified
with most commercial production of

tubing . . . to give its customers dis- |

tinct advantages available only with the
“closest tolerance™ tubing! This organi-
zation concentrates all its

Big about the produc-
tion of the finest in close
tolerance 1.D. and O.D.
stainless steel and special
alloy tubing.

Challenge after challenge . . . the su-
preme advance of aviation (from
“manned” to electronically guided), the
uncharted designing of nuclear power
applications, the severest of electronmc
and mechanical instrumentation de-
mands . . . has given TMI improved
experience and renewed vigor to main-
tain its leadership in the quality tubing
field! We're ready to put this ability to
work for you ., . . Write—Wire or Phone,

B Stalnless Steal and Speclal
Alloy Tublng .050" to 1.250 0.D."
with Tolerances as Close as
+.00025" when Required.

TUBE METHODS INC.

METALLURGISTS « ENGINEERS » MANUFACTURERS
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abilities on Thinking |

tional stresses as might impair his cf-
fective performance i space flight.

Much excellent work 18 bemmg done
on this problem by psvchologists, psy-
cho-physiologists, and psvchiatrists the
world over and 1 will herein present
bricflv only that work gommg on in our
Air-Force ARDC laboratories. This
work can be grouped into four gencral
categories as follows:

e The identification of potential sources
of disabling psvchic stress within the
SPACe 1NISSion regime,

e The study of performance and beha-
vior under artificial conditions in which
these identifiable stresses are simulated
with as much accuracv as possible.

® The attempt to create artificial en-
vironments and conditions which will
satisfv human psvchological needs dur-
ing actual space nussions,

e The application of valid criteria and
standards to the problem of sclection,
training, and conditioning of space
members.

In attempting to identity the poten-
tial sources of psvchological stress, our
workers have exhaustively reviewed the
experiences and reported behavior pat-
terns of those individuals who have
faced danger, isolation, and exposure
under terrestrial conditions.

These have included such people as
arctic  explorers, mountain  chimbers,
deep sea divers, and shipwrecked sailors.

Thank You, Again...

TOM DROEGEMULLER
5920 SHERIDAN AVENUE SDUTH
MINNEAPOLIS 10, MINNESQOTA

for the biggest
sales year in
the history of

INDROAIRK

Aviation Subsidiary of CRANE

[t 15 mmdecd mteresting that manv of
the abnormal behavioral patterms  re-

ported by and on some of these mdi-

viduals have been mamifest i our sub
jects under conditions of 1selation, con-
hnement, and sensorv deprivation simu-
lated with varving degrees of complete-
T1C5S.

The results of these studies thus far
completed mav be summarized rather
generally as follows:
® Close restriction of phvsical activity
15 largelv umacceptable; conversely, the
ability to flex extremities and neck, shift
position and occasionally assume g fair
crect posture is a basic requirement. In-
terestinglv ¢nough, the individual may
not take full and continuous advantagce
of his mobility but if he knows that he
can move if he so washes, then he s
content,

e A visual reference both internally
within the capsule and extemally to
provide some degree of spatial or geo-
eraphic onentation plus the abilitv to
control levels of illummation is perhaps
next most important.

® A two-way voice communication with
an outside or ground source and prefer-
ablv with an individual or individuals
with whom he has previously cstab-
lished a strong identiication as regards
the objectives and successful outcome
of the expenment.

e Continunous orientation in time with
a defimite hmut or goal set for the dura-
tion of the experiment. Without some
means of time orentation, the sense
of time passes 15 Farly rapidly lost and
this becomes quite annoving and dis-
concerting to the subject the longer he
rcmains without an accurate reference.
When he attempts to estimate the
lapsed time of the experiment he almost
alwavs errs on the short side.

e The ability to eat, sleep, and carrv
out assigned psvchomotor performance
tasks on o schedule or rhvthm which
reasonably duplicates his normal one n
hehavior and performance are quite ac-
ceptable. ,

However, attempts thus far to signih-
cantly deviate from his normal psvecho-
physiological rthyvthm and still mam-
tain the same degree of ethciencey
performance have not met with much
SUCCCSS.

No Single Type Found

In choosing our subjects for studs
we have attempted to sample a farly
broad spectrum  of personalitics :mr:l
occupations.  Medical  doctors, engl-
neers, administrators, scientists, stand-
ard pilots, SAC pilots, test pilots, and
Navy frogmen have all been studied
and within cach specific group we have
had both successes and fatluares.

There seems to he no specihe tvpe
of personality which uniformlv shows
a good durability to the artificially 1m-
posed psvchological stresses. Instead
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those subjects who perform well appear
to have a good capacity to harmonize
internal needs and drives with the ex-
ternal realities of the sitnation in a
mature and fAexible manner.

Contrary  to  some  statements  of
opinion in the popular hiterature, in-
dividuals with necurotic or psvchotic
tendencies should be most assiduously
screened out and eliminated from con-
sideration.  The expressed contention
that schizoid or other abnormallv with-
drawn individuals should be chose for
their “presumed” increased tolerance
for isolation and sensory deprivation has
not proven to be valid in our hands.

Successful subjects demonstrate uni-
formly a strong motivation toward the
achievement of the entire objectives of

the experiment but not for purposes of
satistving any personal need for recog-
nition,

Volunteers with  strong  needs  to
“prove something” to themselves or to
test their own personal fantasy of in-
vulnerability  are uniformly  fairly  bad
risks. Freedom from impulsivity 15 an-
other desirable trait, for the space man
must act economically when action 1s
required vet refrain from purposeless ac-
tivity when inaction is appropriate to
the actual situation. He must be able
to tolerate stress situations passively
without requiring motor activity to dis-
sipate anxiety.

It 15 extremely difhcult to predict
just how long a properly selected.
trained, and conditioned individual can

a
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Rocket Designed
For Parachute Tests
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reniin i space, even assuming  that
most all of his psvchological needs can
be ingeniously engineered into the sys-
tem. We can never simulate the total
situation as it will actually occur par-
ticularly as concerns the complete de-
tachement from the earth, and thas
could have far greater psvehological im-
pact than we now suspect.

However, if forced to guess, based
upon what we know now, I would sa
that under ideal condibions we counld
expect man to remain m space Hight
without emotional and behavior de-
terioration tor a period from 10-14

days. For peniods bevond that we have
much more to learn about the mterplay
between emotions, brain mechanisms.
and performance.

New rocket test missile designated Cree will be nsed by Wright Air Development Center to
test 14-18 in. parachutes for manned aireraft escape capsules, missiles and drones, at speeds
up to 3,040 mph. Triple heads (above) contain parachutes. Test cluster is readv for ejec-
tion (below, left) and heads separate from booster (center) to fly parallel (right) before
parachute deployment. Cree was conceived by Rudi Berndt (at right in top photo) and
developed by Cook Rescarch Laboratories under WADC contract. Previous tests were
limited to ground-level devices at speeds up to Mach 1.6.
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The No. 1 Technical Service Staff in the
Industry:

Honeycomb experts—Hexcel Engineers—ready
to solve your design and application problems
wherever and whenever needed.

Research Staff and Facilities Unmatched
by Any Other Honeycomb Manufacturer:

Men and equipment devoted to the problems of
tomorrow, not the accomplishments of today.

Patented Processes and Machinery:

Special equipment and manufacturing know-
how which have established Hexcel product

superiority in the most demanding applications.

Largest Manufacturing Capacity of all
Honeycomb Producers:

A "production line" source of supply for alumi-
num, stainless, glass fabric, cotton and paper
honeycomb. Quality in Quantity.

HEXCEL— never content to be a "'fo spec’ source...
constantly probing in R&D and manufaciuring. The resull:
Over 70 years of constant product improvement and
technical help to honeycomb users.

HEXCEL rroODUCTS INC.

Woarld leader in honeycomb
Executive Offlces: 2332 Fourth Stireet, Berkeley 10, Calif.

Plants: Oakland and Berkeley, Calif.; Havre de Grace, Md.

Sales Offices: Long Island City, N.Y.; Fort Worth, Texas:
Inglewood, Calif,

Technical Service Bulletins containing Honeycomb basic data are mailed periadically. |f vou
are not now receiving them, please write Department LA 11 at Hexcel executive offices. Bree
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T he constant-damped
AP-S1
pendulous accelerometer

may be

your answer

SCALE I:1

S

Only three ounces in weight, this rugged,
spring-restrained accelerometer has 0.059;
linearity to half-range, 19, to full range.
Full scale ranges from 2 g's to 100 g’s. Com-
pensated damping 0.5+0.1 from —40°F
to +200°F. Full scale output 7v at 400 cps
excitation. Resolution 0.049% of full scale,

Detroit Controls advanced designs con-
tinue to meet the ever-increasing de-
mands for precision and greater durability
in inertial components and systems.

Military Products Department

AMmEeRICAN-Dtandard

DETROIT CONTROLS DIVISION
100 Morse Street, Norwood, Massachusetts

A NEW “LOOK'" IN HONEYCOMB

... FIves our cores the highest physical |

properties of any cores in the field —in

strength to weight, rigidity and |

resistance to heat, fatigue and corrosion.

aned thicknesses. In Stainless Steel,

}_ ) “ Titanium and Nickel-Chromivm Alloy,
Consult us on research and engineering

3 problems. Phone RYan 1-9605 or write:

DEPARTMENT

AONEYCOMEB

UTILITY METAL PRODUCTS DIVISION
Young Spring and Wire Corporation
403 South Raymond Street, Pasadena 1. California

E Cores nvailable in stondard cell sizes |

USAF Contracts

Following is a list of unclassified con-
tracts for $25 000 and over as released
by Air Force contracting offices:

HEADQUARTERS, AIR FORKCE OF-
FICE 0OF SCIENTIFIC RESEAKCH,
ARDC, Wiaushington 25, D, .

Trustees of Prineceton University, Prince-
ton, N, J., research on “‘Molecular Problems
in Heat and Ma=sy Transfer.” (AF 49(638)-
323, $46,004,

Hegents of the University of New Mexico,
Albuquergue, N. M., continuation of re-
search on “"Extensgive Alr Showers In the
Cosmic Radiation (111)." (APF 439(688)-d4),
$42.000,

Franklin Institute of the S5tnte of Penn-
syivanin, Philudelphia, Pa., continuation of
a study of the Plastic Deformation of
Metals by the Observation of Single Dis-
locations, (APF 4%(638)-162), 25,500,

University of Chienge, Chicaga, Ill., re-
search on "XNuclear Emulsion Research with
High Energy Accelerators.” (AF 49(638)-
dH0By, FETT.ETO,

Regents of the University of Califormin,

wrkeley, Calif,, continuation of “"Hasic Re-
gearch in Mlerowave Electronies.” (A 49-
(GAR)-102), E50,000),

Westinghouse Eleetrie Corp., DBaltimore,
Ald., regearch on “"Methods and Technigues
for Space Flipght,! (AF AWG38)-400), 340.-
951,

Atlantie Reseénreh Corp., Alexandria, Va.,
pxperimental study of "“Turbulent Flames
in a Two-DMmensional Open Burner.” (AF
48638} -D10), 345,234,

Yiule University, New Haven, Conn,, con-
tinuation of “Investigation of Electron Nu-
ey Interpctions and RHelated Problems.”
(AEF IRMGO0)-551), 244,897%8,

Bamrd of Giovernors, YWavne Stale Uni-
versity, Detrolt, Mich.,, research on “Sarface
Fhienaomenia in =2emicondoctors and  the
Girowth of Semilconductor Crvstale” (AR
4H{Ga8)Y=-155), =110, ],

HEADQUARTERS, ROME AMA, U'SAT,
Grifllis AFE, N, Y,

Internntionnl Bosiness Muachines Coep.,
xew York Clty, repalr and refurbishing of
AM equlpment as may he réequired to
restore to a lHke-new condition "Alr Force
equippment upon which work is to be per-
formed.” (PR MBE-SPP-G0840), 828 380,

Internntional  Moasiness  Moachines Corp,,
xew York Clity, modification kits, AN/FS0-
i oand AN/FEQ-8 for SAGE Equipment.
(P MR-8-PP-3h516, MR-8-P'P-305%74). 117
each,, F370,944,

Bristol Tool amil Forging Corp., Brooklyn,
&, Y, 5N G210-552=-20hb, bhose assembly,
adrport mauarker light in a/vwv M2 drawing
24526, ypecifleation MIL-L-26202A. (IFE 310-
G30-09=-621), 847" en.. F191.740,

Hevers Rleotrie Manufacturing Co., Chil-
cago, B210-X51; light marker., alrport ap-
prageh type ME-2 without red fllter, accom-
modatesz 1 par 156, 200w, 6.6 ampere mogul
end prong Iamp, in a/w specification MI1L.-
L-26T764(1UTSAF) dated DMar. 2, 1056, and
amendment nao, 1 daled Feb, 20, 1ULT,
nmendment no, 2, dated Feb, 14, 1868, (I

a0-G25-530-85B), 7,178 ea. §56.5574,

Navy Contracts

Following is a list of unclassihed con-
tracts for 525,000 and over as released
bv U. 8. Navy contracting offices: '

DETARTMENT OF THE NAYY, Burein
of Aevronaotics, Washington 245, I), .

Loral Electronies Corp., New York ity
conversion Kits In aceordance with speci-
fieatliom MIL-X-1830TA{(Aér), Nihis af-01574-
fiPD=31=1400=-58), 190,497,

Paocknrd=-3ell Eledtronies, Los Angeles, 4h
mutn-months of Aeld engineering services in
thée maintenance, repalr and operation of
sireraflt electrical and electronic equipment,
NOne a0-4046-2{ MA-(0=-XT4=-051), F43.314.

Vertol Aireraft Corp., Morton, Pa., de-
gign., develop, (mbricoate, test and furnish
two complete experimental units of a heli-
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, RS
Technicians Adjust Jupiter IRBM Engine

Final adjustments on an engine which will be used in the U.S. Army Jupiter intermediate
range ballistic missile are made by technicians at Canoga Park, Calit., plant of North
American Aviation’s Rocketdvne Division. Similar engine was used in moon probe attempt.

copter towing winch, NOas 530-6030-c{ AV-
34=-2710=-59), $141.,921.

Consolidated Diesel Electreie Corp., Stame-
ford, Conn. 27 man-months of feld en-
pineering services for NC-5 and XUC-T type
power plantz, NT-1 electrieg test units and
MC=1 runway vacuum ==weepers, NOas Hi-
0T 3=-5({ SE-T3-4025-50), F46,080,

Defense Flectrie Produets, Hadiao Cor-
porntion of America, Camden, XN, J., =study
and analysglys of Anal value guidance tech-
nigques as applied to alr-to-air and ajfr-to-
surface misgiles, NOas H9-6032-c0(AV-11-
2ad=0), SZA5,501),

Eclipse-Fionecer Divigion, Bendix Avintion
Corp,, Teterbore, M. J., 36 man-months of
lield engineering service=s in the mainte-
nanae, operation and servicing of compass
systemEs, NOag LH0=4063=-c{MA-60=T85=00),
2a2 9610,

mtewnrt=-Warner Electronics Division,
Stewart-Warner Corp., Chicago, 60 man-
moanths of field engineering services In the
maintenance, repalr and operation of ale-
vraflt electrical and electronic equipment,
MNias HU-402HR-u{ MA-BO-880-508), 373,665,

Monver-Centenl Division, Bemdix Avia-
tion, Corp., DDavenport,. Iowa, &0 man-
maonths of held engineering zervices Iin the
mainténance, operation and sServicing of
GXvEen sSvslemg, NOay 39-409]1=s5{ M A-80-
T84-05), 229,407,

Pel-Mar Engineering Loboratories, Ine.,
Log Angeles, 24 man-months of fAeld en-
pineering services in the maintenance, ap-
eration and servicing of Radop systens,
NOaz H0-4049-g{ MA-60-801-59), 337.411.

Grumman  Alreraflt  Engineering Corp.,
Bethpage, L. 1., X. Y., services and mi-
terials necessiary for conversion of UF-1
aireraft to UVF-2 ponfiguriation, NOas 59-
BEINT-{ MA-FA-050-59), 34,182 233,

Sikorsky Adreraft Division, United Air-
eeraft Corp., Brldgepart, Conn., 26 man-
months of field technical services for HITS,
HO458, HOSS and HSS/HUS helicopters,
Alag ai-1054=-8(MA-60-TH1-59), 352 870,

Felipse-Pioneer Division, Bendix  Avia-
tion Corp., Teterboro, N, J.. 98 man-mionths
of flield engineering services for airceraft
electrical and electronic equipment, XNOas
=GB -5 MA-EO0-B05-59), 2118, 225,

Beech Alrernft Corp.. Wichita, Kiansas,
target arcraft, model KIDDB-1 in a/w specifl-
pation SD-2014-1, NOas 50-0131-1(PD-32-
1286-58), 56,547,087,
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Toleda Division, Continenin] Avintion and
Enginvering Corp., Toledas, Ohla, 45 man-
months of field éngineering services (or gas
turbine engines, NOns G9-40285-2(MA-60-
T94-59), EB0,67T.

Dynnmic Eleetronles, New York., Inc,
Forest Hillg, L. 1., X. Y., 60 man-months of
field engineering services for aireraft elec-
trical and electronie equipment, XNOaz 5=
0GR -8{ MA-GD-BE2-59), E61,740,

The W. L. Maxon Corp., Xew York City,
18 man=months of field engineering serviees
for fire control svastems, NOns 59-4052-5
(MA-60-T65-59). §:10.8%3.

AVIATION SUIPPLY OFFICE, 700 Raoab-
hins Ave.,, Philadelphia, Pa,

. Felseathnl & Sons, Ine., Chleago,
boards: chart plotting, internally llghted,
knees type, NISI-BEOISA (JD-IFBR-383-05-
ad), variouy, 242.713.

Amtonetics Division, Sorth American
Aviation, Ime,, D'owney, Calif.,, control panel
assemblies: for use in Navy T-25 trainer,
NI81-56450A (283/281020/59), 140 ea.,
$65,100.

Montrose IDivision, Hemilix Avintion Corp.,
South Montrose, Pa,, transmitters: pressure
manifold for various ajreraft, NIASI-HGTTHA
(1IFB3-383-264-58), 771 ea,, $a7,340.

Lockheed Aircraft Corp., Burbanle, Callf.,
interconnectors: alrframe structural parts
for P2YV-T alreraft, N383-00126A (381/-
222027/69), 270 ea., $26.885,

Tuveo, Ltd.,, Santan Monlea, Calif., bottle
mesemblies uzed on homb bay doors for var-
fous alreraft, XNa5:3/212120/50), wvarlous,
SHA.GRI,

The Cornelivs Co., Minneapollis, Alinn.,
compressor assembliea for use on alreraft
armament pneumatic svstems, NASI-06542A
(I 3R3/217225/59), 112 ea., $171.633.

. M. Giannini & Co., Pasadena, Calif.,
services and materials: necessary to over-
haul, repair, modify and place In servipe-
able condition, gyro controls, N3IB3-56554A
(B3 /216A86/a9), various, £40.840,

Holley Carburetor Co., Warren, Mich.,,
kits: overhaul and cure date to support
(el comtrols on JH7-P16 engines, N383-
abB36A (IBI/258077/019)Y, various, 235.550,

Californin  Division, Lockheed ANireraflt
Corp., Burbank, Calif,, replacement motors:
for overhaul of WV-2, & alreraft, N31K3-
obl110A (J83/234002/2D), B ea., 528,787,

Thank You, Again...

LEONARD SAXTON
140 FELHAM RD., NEW ROCHELLE, NEW YORK.

for the biggest
sales year in
the history of
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Aviation Subsidiary of CRANE

Thank You, Aga_in...
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Aviation Subsidiary of CRANE
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THOR LAUNCH EMPLACEMEMNT

k

Buildings on

USAF's Thor intermediate range ballistic missile is partially enclosed in portable shelter

(above). Front wall of cover slides to one side; main structure is rolled back to expose the
missile. Below, the Donglas Thor is ready to be erected to the firing position.

'."'-_‘

-

Transporter-ecrector elevates Thor to fring
position. Missile 1s ul.ltnnh.'lfit'n"}' clevated to
vertical for the lannching.

Thor is erected to full vertical position (left) and rises from the launch area (right). This was the hrst training shot made by an 11-man
crew of Strategic Air Command’s 1st Missile Division's 704fh Strategic Wing, and inangurated the operation of Pacific Missile Range and
Vandenberg AFB (AW Dec. 22, p. 24). Azimuth heading of the trajectory was about 251 deg.; range was approximately 1,250 nant. mi.
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AERONAUTICAL ENGINEERING

By David A. Anderton

(Thiz Is the first of two articles on the
problems and progresz in turbojet noize
suppresslon, The second will describe some
of the development work done by Rolls-
Rovee Litd., a leader in thizs work, as pari
of the indusztry-wide attack on the noise
problemm., )

New and llighh complex problems
m sound suppression have sprung out
of the entry of large turbojet engines
mto the commercial airline nulu.itr}-

Millions of dollars and thousands of
engineering man hours have been spent
secking solutions to the problems, and
the final and definitive answer 1s not
vet in sight,

Existing tvpes of fvable suppressors
for turbojets carrv with them maore
disadvantages than advantages. In ex-
change for a small amount of silencing,
lllIIiI'IL" 1']]]-!,."]':;1!_'{]-1'5 must PLI}' L'.i'l'g[: amounts
in specific fuel consumption.

Besides these tangible penalties, they
must also pav the intangible ones te-
sulting from all the horror stories now
circulating, retelling the old canards
about physical injurv, mental anguish
and propertv damage caused by the
1OSL,

This furor has produced a relatively
small piece of the airplane which 15
needed for about one minute per flight,
but which must be carricd for the en-
tire trip. urthermore, this suppressor
does absolutelv nothing for the passen-
sers, crew, airplane or operator. It con-
tributes nothing to the safety or com-
fort or cconomy of the operation.

The only group benefiting from the
use of suppressors is an almost infinitesi-
mal—but not negligible—percentage of
the population living i an irregularly
shaped arca under the possible climbout
paths around an airport.

Old, but New

Sound suppression of itself 1s far from
bemmg a new problem.  Architectural
work in the field has been going on for
vears; s0 has work by industrial com-
]}.11111'."-, in silencing heavy machinery,
I]{H'LL]' gen neration {,"[]I!.I]_}TI'IL'I'.I:[' J"[I ]'I{}THL
.1}}13-11111{1'-. In aviation, cfhaient static
around units have heen developed for
engine test cells, and mobile or trans-
portable units have been developed and
are n use to quiet the fearful racket of
a militarv jet aircraft firing up on the
line.

But there 1s not much that is old or
tamiliar i the possible wavs to soften
the bellow of a 10,000 1h, thrust turbo-
jet engine mounted on a moving air-
plane that must show a proht for its
operators,
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Practitioners in this new held have
to be skilled i three engineering sub-
jccts: acoustics, acrodvnamics and ther-
modvnamics. These ficlds of knowledge
are used m the measurement and
analysis of noise, and in the design and
development of silencers.

But on top of these should be piled
a fourth skill in human factors, because
noise—as different from sound—depends
aimost entirely on the subjective reac-
tions of individual people.

For this latter reason, arguments
arise on whether or not a suppressed
turbojet 1s still noisv. This is why com-
munities organize against airport noise,
whether or not the noise is actually
louder than the truck trafhic past their
front doors or the television receivers
i their front rooms.

As in any technical field, the first ap-
proach to the problem is to understand
the problem itself.

Physical Phenomenon

All noises are sounds, but all sounds
are not noises, Sound 15 a physical
phenomenon. It is a form of energy
transmitted as a wave motion that can
be generated or duplicated. measured
and analvzed.

Noise is different. Most dictionanes
agree that a noise 15 a loud or harsh
or objectionable sound. but these de-
fining adjectives applv to subjective hu-
man reactions, What s loud? What
1s harsh? What 1s olyjectionable? "Those
qualities can’t be measured absolutely,
Lut only by comparison. For example:
» A cocktail party produces a lot of
sound, but it does not seem noisy if
vou are enjoving it in the middle of the

crowd. But if vou are trving to ﬂ{,cp
in the apartment :[mxn.-u.h:rt Tt
NOIsY.

Sound Emerges as Major Jet Problem

* A dentist’s drill produces a relatively
quict sound, vet it is a most objection-
able noise to some people.

* The modemn jazz quartet plavs more
quietly than a chamber-music group, but
a classical musician might describe the
cttorts of the quartet as “noise.”

Locomotives, too

A century ago, locomotives were
Flamed for . . . waking babies, scaring
horses. ading imsommia and stopping
chickens from laving.” Half-a-century
ago the popping of earlv automobile
engines  ciused annovance in small,
quiet towns.

Todav, the picture 15 the same. Said
.1 recent headline in a British paper:
“Boemg 707 Spreads Terror, savs MP.”
The reference was to a speech in the
House of Commons by a Member of
Parliament (MP) who said that when
a 707 goes overhead, children run to
their mothers, old people tremble for
minuntes afterwards, houses shake and
older properties are in danger of crum-
bling.

Yet the nowse level of the new jets
shows less of an increase over familiar
piston-engined planes like the Douglas
DC-6 and Lockheed Super Constella-
tion than those airplanes did over the
DC-3. Objectively, some unsilenced jet
mreraft now make less narse than DC-Gs
and Conmies: and their noise fades much

faster becanse of their increased flight

performance.

But unfamiliaritv with the different
kind of noise—cven though it is not so
loud—Ilciads people on the ground to
rcact to the jets where thev had tol-
erated the louder noise of piston ¢n-
EIncs.

So noise is many things to many peo-
ple. These few  examples show that

United States and Englind.
operators.

problem.

psvehology.

Suppression: Expensive Problem

Suppression of the sound of commercial turbojet engimes is one of the most
expensive problems facing the aircraft industry today,
has restricted takeoft performance of the big jet trunsports, excited property owners,
and has kicked off o multi-million dollar engineering development program in the
The first generation of suppressors, developed hashly
for quieting the raucous racket of a turbojet, has imposed flight penalties on airline

The future solution must be more satistactory than the current approach to the

Engincers working in this new area must be familiar with acoustics, serodvnamics
and thermodvnamics. and have some understanding of both individual and mass
Aviation Week presents this two-part series on some of the prob-
lems and progress in turhojet noise suppression as backgronnd to wider understand-
ing of the problem by the industry’s engineers.

Noise of the big engines
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COMPARISON of turbojet and piston en-
aine sound intensities shows piston engine
has peak noise level at low frequencies,
while the jet engine produces its maximum
noise in the speech frequency range.

noise is a function of the charactenstic
of the sound, the environment surround-
g the hearer, repetition of the sound,
its duration, its familianty, possible
associations with other subjective re-
actions such as pain and a host of other
intangible factors,

Perhaps a good working definition
of noise is to sav that it 15 a subjective
reaction, mvanably one of annoyance,
to sound. This leaves us no better off
from a viewpoint of measurement, but
it does begin to narrow down the prob-
lem area.

Measurement Possibilities

In the special case of aircraft noise,
reactions are also subjective and highly
varied. Some people object to the high-
frequency whine of the jet compressor,
some hate the low-frequency rumble,
and some are annoved by the '-.nnpd—
thetic vibration of a loose window or a
stack of dinner plates when a jet flies
averhead.

The only wav to measure such sub-
jective reactions is by ::mnptn-.nu The
current standard for comparison of
turbojet noise is the noise of existing
airplanes, such as the Douglas DC-7C
and the Constellation. Right or wrong.
this standard is the onlv one available
and is used to judge the effectiveness
of present and future generations of
sound suppressors.

This gives the designer of these units
5 .'-‘-hlrtingf point and a goal both in one
package labelled “existing noise levels.”

He tums to acoustic theorv, acro-
dvnamics and thermodvnamics and be-
gins the design approach that will
eventually vield a suppressed noise that
peupl-:: are supposedly willing to tolerate
because they now tolerate its equivalent.

To help understand some of the
aspects of sound and noise, let's retum
to fundamentals.

Sound is a form of energy transmitted
bv wave motion. Its characteristics are
those of frequency, amplitude, wave-
length and intensity, These parameters
describe a sound, and conversely, any
sound can be analvzed and broken
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TYPICAL sound spectrum for a turbojet en-
gine operating at 90% power shows the
high noise level over a wide frequency range.
Twao peaks are fundamental notes of the
turbine wheel acting as a siren.

down mto theése various parameters.

Theoreticallv, sound radiates on a
spherical fronf from a source, and the
intensity of sound at any point in the
ficld is inversely proportional to the
square of the dn’mm::, from the source.
In practice this “inverse-square” law
hardlv ever holds true outside of a
phvsics laboratory. In  turbojets, the
nozzle produces sound that is highly
directional and not at all gencrated by
a source point.

The intensity of a sound s measured
by the amount of encrgy transmitted in
il bf."EHIT[I ACTOSS an arca at ”“]Il {Illf'iL'\
to a line to the source. [t 15 1:|rt}}:rtlr!1{11hﬂ
to the square of the product of fre-
quency and amplitude, and that product
is also proportional to the average of the
square of the wmt pressure varmation
over a single cvele. The pressure is n-
dependent of the sound frequency,

Units for sound intensity are watts
per square centimeter. But in fact.
acoustic power is very, very small so
that the basic unit of sound intensity
i5 10 to the —16th watts per square
centimeter, or 1./10 of one-quadrillionth
of a watt per square centuneter. For
comparison, the intensitv of a sound
which is painfully loud to hear, such as
a rocket motor, 15 less than 1,000th of
a watt per square centimeter.

A human comparison is that it would
take the harnessed sound power of
4 million people talking at once to light
a 40-watt bulb.

Decibel Scale

The basic —-115;:":::; ring unit used to de-
ecribe sound loudness— ulucll 15 a func-
tion not onlv of intensity but also of
frequency—is the decibel. Zero on the
scale 1s the threshold of hearing, cor-
responding to a sound that w ould have
an intensitv of 10 to the —16th watts
per square centimeter,

The decible scale measures relative
values of sound. A decibel corresponds
to a ratio of sound intensities whose
logarithm is 0.1; the ratio therefore is
shout 1.26.

For comparison, the sound intensity

UNSUPPRESSED

1B O g

T

) — = :
ANGLE FROM JET AXIS
ATTENUATION peak-to-peak is measured
as change in decibel readings between maxi-
mum sound level intensities of suppressed

and unsuppressed jet engines. Parameter is
used as one measure of suppressor efhciency.

level in a quiet office is about 37 db.,
in a noisy office about 57 db.

Sounds beginning at about 90 db.
affect the acuitv of hearing: such noisc
levels are found and exceeded in the
classic boiler factorv, or in arcas where
riveting is being done in aireraft fac-
tories.,

Sound intensitv  levels at  about
120 db. begin to arouse discomfort; by
130 decibels, the hearer begins to get
tingling or tickling sensations and at
about 140 db. true pain starts,

These upper values are the common
mtensitics found with operation of un-
suppressed jets. ‘The noise feld around
& military aircraft running up on after-
burner on the ground reaches 140 db.
This is why ear protection is mandatory
for line personnel working around these
aireraft.

Attenuation

Actually people living around anr-
ports never will get the full intensity
of the jet engines, because of the at-
tenuation—the reduction in sound in-
tensitv—with distance. It should also be
pmnl'r.,d out that sound mtensity meas-
urements made with todav’s aircraft arc
made at some fAxed distance, on the
order of several hundred fect from the
nozzle to be more representative of con-
ditions at an airport.

Sounds are nurum]h associated with
hearing: if a sound has a frequency
SOITNCW l'l'f. re i}f..'l."ﬁ CCTl 1I]L}llt z ﬂ -.Il":I{].
20,000 cveles per second, it can be
heard by the human car. Ln'l.-.'r_'r orders
of animals can hear higher-trequencey
sounds; bats fly blind by emutting and
receving an ultrasonic sound at ﬂh{mt
50,000 eps. Lower-frequency sounds are
actually felt as separate pressure pulses
rather than heard in the ear mechanism.

High-frequency sounds can do phys-
ical damage to the human ear; the low-
frequency pressure pulses can ]:rm:hu:-:*
a queasy feeling or nausea in some in-
dividuals. But most of the problems
associated with commercial turbojet
sound suppression center around the
middle frequeney range in the andible
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LOUDNESS level comparison between jet
and piston-engined aircraft shows difference
of two noises. For a given decibel value,
the loudness level is higher for a jet. Note
also that some jets ara quicter than existing
piston-engined types.

spectrum of sound. Some technicians
have narrowed down the frequency
neld of concern even farther by sug-
gesting that it is only important in the
HI}LL{.‘}EI frequency range from a few hun-
dred to a few thousand cveles.

There is no question that turbojet
sound is louder than that of a piston
engine under equivalent environmental
conditions. But loudness is not the
cnlv difference. The designer who s
working to match ulatms_; noise levels
soon fiinds out that the noise of a piston
engine powered airplane and that of a
jet-propelled airplane are mot at all
equivalent, anv more than jet throst 1s
cquivalent to shaft horsepower.

The difference is in the content of
the sound itself, The noise of a piston
cngime driving a propeller 15 largely a
low-frequency noise, with maximum m
tensities at something under 100 cveles
per second,

Above that frequency. the intensity
falls off guite rapidly so that in the nor-
mal speech range, masking 15 not too
noticeable.

Intensity Peaks

But turbojet noise is different; it con-
tains all frequencies from the lowest to
the highest, at almost a constant level of
mtensity, plus a couple of peaks due
lo the characteristic note of the turbine
wheel which makes an excellent siren.
This omnifrequency property 15 why
the noise of a turhﬂ;t: s sometimes
called “white™ nose. It comes from the
analogy between the spectra of sound
and of color. “White” as a color does
not exist; technically 1t 1s the presence
of all colors.

Comparison of plots of sound in
tensities for a piston-engined arreraft
and for a jet aircraft show how a jet
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produces much more masking effect 1n
ordinary speech frequencies. That 1s
probably the major reason that a turbo-
jct transport annoys people more than
4 piston-engined plane. They are most
aware of noise when their own conver-
sation or that coming out of a loud-
speaker 15 blanketed.

That 1s also why a successtul sup-
pressor is one which suppresses the mid-
frequency range, even if an occasional
rumble still comes through,

Mcasurement Techniques

Sound intensity level measurements
are made under both static and dvnamic
test conditions:

e Static tests arc made in open air,
cither with the engine on a test stand
or installed in an airplane. The area
around the measuring site has to be
free of buildings or rregular ground so
that reflected sound waves will not com-
plicate the measurements. Measurnng
points are laid out on a fAxed radins—
tvpical values are 100, 200 and 500 ft.
—and at increments of angular position
measured from the axis of the jet. Re-
sults are plotted as decibels against
angular position, either on a polar pln'r
o1 on rectangular coordinates.

e Dynamic tests are made on the ground
during flight conditions of a takeoft and
climbout from an airport.  Neasure-
ments are made tvpically by stationing
1-.*_:_un_h|1;:; equpment at some arbatrary
series of pomts measured from the start
of takeoft run or from the end of a an-
way. Noise level recordings are made
as time histories on tape, or as a num-
ber of maximmm imtensities, recorded
individuallv. Either wav, the idea 15 to
set enough data to plot sound intensity
contours on the eround under an air-
plane as 1t climbs awav from the held.

Both techniques give comparative
data for unsuppre ssed and suppressed
icts. Omne standard of comparison 15
obtained from the plots of decibels
VETSIS :|1tr||i1| ]:urmrmn in static tests,
Such ;uh:’ra show a peak value at some
ingle off the jet centerling; the angle
mav vary between suppressed and un-
suppre ssed jcts, but for comparative pur-
poses this makes no difference.

Difference in sound mmtensity level
between the two peaks of maximum
decibels for silenced and unsilenced jets
shows the reduction due to the silencer.
This amount of reduction is used as
one measurement of the efhiciency of
the silencer and 15 called peak-to-peak
altenuation.

Mixing Layer

The noise of a turbojet engine 1s
caused by the turbulence of mixing of
the hot, high-velocity exhaust jet with
the mhl_ ]m-, u,-]ﬂcltj. or static ambient
air around the exhaust. At the surface
between jet and air, shear in the mixing
laver 1s the mechanism that sets up the

turbulence and which eventually pro-
duces the noise.

Structure of the exhaust 15 conical,
with a central core. The noise mtensity
1s a4 maximum at the end of the core.
High frequencies are generated near the
nozzle, and most of the nose 1s pro-
duced in the frst 10 diameters down-
stream of the exhaust nozzle.

Either distance or artificial or natural
barriers are the Hi‘:]}' |}|:=_~.‘-E']}l']ilu_'ﬁ o TC-
duce the reccived sound of the jet.
Up until recentlv, distance has been
the controlling factor, as far as fhights of
commercial nrpl mes  are  concemed.
Matural barriers, of course, are only of
value for static conditions of ground
running, and the artificial barmier of a
cilencer 1s the final solution tor todav's
flight problems.

Farlv investigation of turbojet noise
showed that some improvement could
be obtained by making the exhaust noz-
zle toothed, so that the peniphery along
the line of imitial mixing was mereased
somewhat, This techmque }'J]'m:imtt_':;l
silencing, but only in certain frequency
ranges and not enough anvwav.

The real problem and the real diffi-
cultv 15 that the mxing Process must
be made more gentle. T his is done now
bv breaking the primary exhaust stream
into a number of smaller jets, each with
1ts own i]mh,lrgL nozzle which 15 sur-
rounded by ambient air. This obtains
the sound reduction due to reduction 1n
nozzle cross-sectional area, and has the
advantage of not reducing the velocity
—anl Tlun, fore the thrust—byv too -rrn:at
an amount,

This empirical approach has produced
a crop of current silencers, which work
with varving cftechiveness and mmpose
varving penalties—some of a magnitude
scveral times the bearable maximum-—
upon the airplane performance. The
problem has been further complicated
bv the need for thrust reversers, which
]}.l'lL' on acrodynamic and mechanical
problems.

Expensive Solution

This frst generabion of silencer-
reversers has cost untold amounts of
money to produce. General Electne
savs it will have spent about 52.5 mil-
lion on silencing when its  CJ805
turbojet engine enters airline service.
Boeing "nrmeL Co. has already spent
$12 million and is budgeted to spend
52 million more; this 1s almost as much
as the total cost of development and
construction of the farst prototvpe 707
transport. Thousands of hours of test
time, 1n wind tunnels, on static stands
and in flight, have added a multitude
of test points to the data collection on
the problem, and it still remains un-
solved.

The ultimate solution is to design
quicter jet engines. There 1s some indi-
cation that the turbofan engines now
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being pmhu:l bv  General FElectric,

Pratt & \Whitnev and Rolls-Rovee, will
be quicter by a substantial margin than
these Arst-gencration of commercial jet
CNgInes, converted from the high-thrust
||;i]iT]l1. units.

But the staggering amount of money
spent on this {|l:_".ILL is certainly without
]jJ[.II]t] Ih] .tliL].lf1 EILi L]11]]]||L|lt, {;[}I]—
templation of it moved one engineer to
deep thought recently, and he recalled
how one company had dealt with a
noise problem of its own. An old farmer
ived and worked off the end of their
main ranway, and had been so doing
tor the vears of piston-engined opera-
tions. In due time, the jets arrived and
so did complaints from the farmer. The
~ompanv made some quick cost esti-
mates of the engineering and test time
andl development work involved to make
cngine silencers. 1t was an enormous
amount. It was also far more moncey
than the old farmer wonld ever see in
his lifetume, or those of his heirs and
issigns almost forever,

So the companyv simply offcred the
old man an annual sum as eontmuing
compensation. He was happy and the
complaints stopped.

“So vou sce,” said the engincer, “if
we had pooled our silencing develop-
mnent money with the amount that all
‘hese other firms spent, we could have
ought off evervbody living within the
sound of the airplanes and we'd never
iave had another complaint.”

Saab Hopes to Sell
J35B in Europe

Geneva—Saab - Aircraft Co., Linkop-
me, Sweden, is reinforcing its export
drive in E urope with a more -:]L‘LL[ui::LLI
version of its Draken hehter serics.

The new Saab J35B is a modified
ersion of the Saab J35A supersonic jet
hehter (AW March 24, p. 46).

With a top speed of more than Mach
2 and equipped with Saab’s collision-
course fire-control svstem and air-to-air
auided and unguided missiles, the Saab
358 will follow the Saab J35A into
squadron service with the Roval Swed-
sh Air Foree, Initial rate of climb of
the J35B is estimated at 50,000 tpm.
service ceiling and range will be con-
siderably increased and the aireratt will
e :‘::Ipdh!!:' of carrving heavy ground at-
tack armament.

A more powerful engine will be in-
stalled 1n the export model. This power-
plant will be a developed version of the
Rolls-Royee Avon engine, but the com-
pany declines to specifv its thrust rat-
ing. Using a Swedish afterburner, the
“ngine m'mld have to be in the 20.-
000-1b. thrust categorv to raise the pres-
ent rate of climb fn the estimated higure
tor the J35B, according to one power-
nlant expert.
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Reliable Aircraft
depend on
Reliable Hose

Fhoto courtesy Pan American World Alrways.
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M{}DEH!"-E military jets have proven Fluoroflex-T (Teflon)
hose in rugged service, Now the fast new commercial
airliners use this same hose—for safety and economy.

Fluoroflex-T hose, with patented, specially compounded
tube of Teflon, is non-aging—has no shelf or service

life limit. Originated by Resistoflex, Fluoroflex-T was
the first Teflon hose and it has been flving for five

yvears on all types of jet and reciprocating engines and
alreraft. It is available with compression-type fittings or
“Seal-Lock™"” reusable fittings.

Always specify the hose with highest performance and
capabilities—not only for safety’s sake, but for savings
as well, Send for details. Write Department 189,
RESISTOFLEX CORPORATION, Roseland, New Jersey.
Other Plants: Burbank, Calif.; Dallas, Tex.

*T.M., Pat, No, 2,853,319

® Fluoroflex is o Resistofier trademark, reg., £, 8. pat. off,
& Teflon iz DuPont's trademark for TFE ffuorocarbon resirna,

Originaters of high temperature lNuorocarbon hose assemblies

esistoflex




AEROJET

Fﬂr

nuclear energy

For the Atomic Energy
Commission...gas-cooled
reactors, For the Army...
gas-turbine test facilities.

For the Navy...advanced

radio tracer technigues

for quality control.

Chemical production reactors
for industry...The world's

tirst mass-produced nuclear
reactors for science,

medicine, and education...

and research and development of
nuclear rocket powerplants.
These breakthroughs in nuclear
technology are achievements

of Aerojet-General Corporation
and its subsidiary

Aerojet-General Nucleonics.

AEROJET-GENERAL CORP®

A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY
Engineers, scientists —investigate outstanding opportunities at Aerojet.
(Plants at Azusa, San Ramon and near Sacramento, Calif.)

Aviation Week Pilot Report (Part II):

Electra’s Turboprops Aid Short Landings

By Richard Sweeney
(‘T'lns 15 the second portion af a hwo part
prlot repart on the Lockheed Llectra tarbo-
prop transport. The hrst portion, wineh
appeared in last week's Aviation Week,
covered walkaround nspection,  cockpif,
takeoffs, climbs and flight test work.)

Burbank, Calif.—No full stalls were
done in prototvpe Lockheed Electra
N1881 (Lockheed No. 1001), due to
test instrumentation aboard. However,
the turboprop transport was Aown mto
buftet regions to sample thight character-
istics and speeds.

Gross weight approximated 91,396
Ib. with center of gravity at 25.7%
mean aerodvnamic chord.  Altitude
varied from 13,000 ft. to 10,000 ft.

In landing configuration, the aircraft
reached initial buffet in straight-ahead
path at 95 kt. indicated airspeed and

1 2 34 5 & 7

exhibited no tendency to fall off on a
wing. Buffet was not violent, nor did
1|1L'-.Iii'|}}illlt' shake excessivelv. Buffet
was allowed to progress :I'|'.I]".|T.1]"'liitlli]1'l_']j'-
2 to 3 kt. before recovery was initiated.

Using approach flaps, 10 deg. bank
turn to the nght, gear down, mhal
buttet was recorded at 120 kt., :l]t!mllgll
the buffet was very mild. Acceleration
wias slightly more than 1G. The air-
craft was not forced on mto the buffet
region, the wings were leveled and
recovery initiated.

In clean conhbguration, imtal buffel
was reached at 118 kt. 1AS.

In all samples, the aircraft would
satisfactorily recover without acceler-
ated stalls 1if nosedown recoverv tech-
nmique was used. Alhitude loss was not
excessive from point of imtial buffet.

Dropping nose to horizon and fving
out of stalled condition with power is
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OVERHEAD LIGHT CONTROL PANEL

AR CONDI TIONI NG CONTREGL E',H,Hﬂ_
LANDING LIGHT CONTROL PANEL

AR FOIL ICE CONTROL PANEL

FROPELLER |CE CONTROL PANEL

|CE CONTROL LOWER PANEL

GLARESHIELD PANEL

ENGINE STARTING CONTROL PANEL
MAGHETIC COMPASS

PROPELLER FEATHER CONTROL PAMNEL
CABIN PRESSURIZATION CONTROL PANEL
CARIN AR COMPRESSOR CONTROL PANEL
ELECTRICAL CONTROL PANEL

el el s el
fal B = i

9 Id 17 16 15

14 ENGINE TEST OVERHEAD PANIL
15 CO-PILDT™S SIDE CONSOLE

16 EMERGENCY AIR BRAKE HANDLES
17 CO-PILOT®S INSTRUMINT PANEL
18 CENTER INSTRUMENT PAMEL

19 CENTER CONTROL PEDESTAL

1 FUE DUMP CONTROL LEVERS

21 BOOSTER CONTROL LEVERS

i d FILOT'S INSTRLUMENT PANEL

23 PFARKING ERARE HANDLE

24 WINDSHIELD WIPER CONTROL
£ KOSE GEAR STEER IKG WHEEL

| PILOT'S SIDE CONSOLE

PILOT'S and copilot’s controls and control panels are shown in drawing of Electra cockpit.
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the preferred recovery techmque. The
atrcraft flies out extremely well with
power application, and the smoothness
of Flectra's propulsion svstem is dch-
nitelv an asset in this techmque.

Several flight control boost off investi-
gations were made, One was a high rate
descent from 24,000 ft. to approxi
mately 12,000 ft., mm which arspeed
was held between 240 and 260 kt. TAS,
and descent rate approximated +,000
fpm. Control forces were verv heavy in
this condition, but the aircraft remaied
fully controllable. Standard rate furns
to left and right were accomplished dur-
img the descent to sample forces and
responsiveness, Trimout was to almost
ncutral voke foree in pitch, leaving
about 20 1b. stick push force required
to hold aircraft 1in desired attitude.

GCA With Boost Off

One ground control approach to
Lockheed Air Terminal was made
No. 1001 with boost off. Radar opera-
tor, working with airport surveillance
radar onlv, no precision approach radar,
gave steerning imformation and also 1n-
formed on proper altitudes at  stra-
tegic points along flight path. I'rom
outer marker at Burbank, distance to
airport is approximately 11.5 mi., about
double that of normal instrument ap-
proach tracks.

Radar steers were somewhat exces-
sive in correction angles, and AvIATION
WEEK's pilot soon developed the knack
of slight undershoots on steering head-
ings given. Radar operator, in addition
to giving No. 1001 GCA advice, also
had to work the usual fairlv dense traf-
fic over San Fermmando Valley, result-
ing in a somewhat busy operator. How-
cver, GCA information quality was
such that the aircraft could have been
landed out of standard mimmums.

Working boost-off GCA, airspecd
used was 140 kt., gross weight approx:-
mating 88,746 1b., with center of
eravity 1n normal range (16.0% mean
acrodyvnamic chord), Approach conhg-
uration was used, gear down, flaps at
80% (approach) setting.

Control forces. while heavv, werc
not excessive, were considerably lightes
than at the higher speeds used n earhes
boost off rapid descent. Controllabil-
ity was good, and responsiveness maore
than adequate. Use of tnim 15 much
more important in boost off flight, and
tnmming for near zero forces 1s normal
techmique.

Aircraft was flown to 200 ft. above
eground level before missed approach
procedure was inihated. Again, con-
rrollability and response were very good,
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| TEMPERATURE DATUM iNDICATOR LIGHTS PANEL d
2 ELEVATOR TRIM TAB WHEEL I
I PAOPELLER SYNCHRON|2ER PANEL 1
5 RPM SELECTOR PANEL 1
5 POWER LEVERS 1
& FUEL SYSTIM PANEL Ia
) AUTOMATIC PILOT COMNTROL PAMEL 1%
L FUEL GOVERNDR OVERSPIED PANIL

RADIO CONTROL PANEL
WiNG FLAP CONTROL LEVER

OIL COOLER FLAP PAKEL

HUDDER TRIM TAE CONTROL

AILERDON TRIM TAB CONTROL

AUTOMATIC PILGT EMERGENCY DI SCONNECT
PEDESTAL LIGHT CONTROL PANEL

TYPICAL Lockheed Electra cockpit center control pedestal is shown in drawing.

and aircraft demonstrated the quahty
of propulsion svstem combined with
acrodynamic characteristics in the small
trim change which resulted when rated
power was applied as missed approach
procedures were 1mtiated.

Aircraft, held agamst small  trnim
change, was cleaned up completely as
quickly as possible, and airspeed of 200
kt. assumed in the climbout. Aircraft
was maneuvered through existing air-

port trafhe, which was medium, away
from the immediate Burbank area and

wis re-entered into normal trafhe pat-
[CIm.

Control hvdraulic hoost was restored
on entrv leg of standard pattern.

Handles Well

I'lving the Electra through a missed
approach with no boost, through the
ground control approach and maneu-
vering in fairly dense trafhc, showed that
the aircraft handles well under these
circumstances.  Control  effectiveness
throughout the speed regime without
hvdraulie boost 1s very good, as is con-
trol responsiveness.  Aircraft is much
casicr to Hv, boost off, than ecarlier
Lockheed transports which incorporated
hvdranlic boost controls.

Several Instrument Landing Svstem
approaches were made with 1001, in
addition to the first Hight mentioned
carlier. Landings were made out of
most of these approaches. One addi-
tional might ILS approach was made.
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with the aircraft landed out of the ILS.

The Bendix pilot displav was well
matched to the Electra’s dyvnamics and
contributed to amrcraft’s over-all excel-
lence in instrument landing approaches.

Durning the first night 1LS approach,
Aviarion WEeEk's pilot had a shght ten-
dency to overcontrol in steering, and
staved consistently high on glide slope.
Although the Eicctra does not have
specd  brakes (they were eliminated
arly in the flight test program), alti-
tude control is easier than with con-
ventional  piston-powered  aireraft  in
that when flight idle power setting is
used, the aircraft will slow up signifi-
cantly, and when power is n..lpp]u_d the
constant speed turbine advantage s
clearlv demonstrated since there 15 no
engine acceleration time, power comes
in as applied through propeller Elade
angle change.

The aircraft was held lugh on glide
slope until runway approach hghts were
m sight, which was not a long distance
due to restricted visibilitv. Power was
chopped to drop the aircraft to proper
altitude to come over the fence and
power reappliecd to bring the arcraft
through to the flare. The fairly major
correction applied close in indicated
that EFlectra margins in  performance
are significant contributors to the air-
craft’s ]ug]n degree of fivability,

Stability of the aircraft when trimmed
out onto an ILS approach 1s very high.
Although no high crosswinmds were en-

countered in ILS approaches, two ap-
proaches were made wherein turbulence
was encountered between the middle
marker and the runwav, at Ontario
International  Airport.  Allowing the
plane to Ay through the turbulence
without heavy corrections worked out
very well; the aircraft required but
minor corrections after turbulence was
passcd.

One simulated enginc-out  waveoft
was performed, in the overwater test
areda, with 9,000 ft. assumed as ground
level, No. 1 (critical) engine was shut
down and I}I'{in_lll.’_'r feathered rather
than using negative torque  svstem,
Standard square, left hand pattern was
Aown with turm onto final approach leg
made at 700 ft. above simulated ground
level, Gross weight at start of run was
ahout 90,974 1h.

During the simulated engine-our pro-
cedure, Aviarion WeEEk's pilot accom-
plished all work alone, 1.c. gear and flap
handling, power changes.

As would usually be the case in
such  a  situation, airspeed was  held
somewhat above normal values in late
stages of the run. Majority of the pat-
tern was flown at 140 kt., approximately
V. plus 35 kt. for the existing gross
weight.

Turn onto fnal approach heading
was made at 140 kt., aircraft was
timmed out i the approach configura-
tion and airspeed bled off slowly. Stand-
ard rate descent was made on instru-
ments, the aireraft was put into landing
confignration and trimmed out. Go
around was mitiated at 2,050 ft., and
airspeed was 125 kt. indicated.

Small Climb Gradient

Aircraft was accelerated to 130 kt.
as takeoft power was applied to three
operative engines and gear was raised.
Small climb gradient was established
and flaps were retracted to takeofl-ap-
proach setting. With Fowler-tvpe flaps,
sink was negligible sinee travel between
S80% and 100% flap i1s primarily drag
producer.,

With approach flap, rated power on
operative engines, 140 kt. IAS climb
was imitiated, vielding 1,000 fpm. climb.

The aircraft was held against trim
changes until climb was well estab-
“h]lf.‘tl, which was not difheult, "|'rim
changes were minimal since airspeed
did not change excessively, and with
constant *.I::L{,-:i turbine e¢ngines, pro-
peller blade angle absorbs hlglwr power
without t'ur}'ing rpmi., reducing torque
to fairly low level.

Both vaw  and |:=Ihr:|1 trim  change

staved at acceptable levels.

L‘mn:hm' techniques with the Eicctra
AT mmpluh‘:h standard. Usual pro-
cedure is to come over the fence about
115 to 120 kt., with power, flare out
and cut power, allowing the aircraft to
flv onto the ground. Due to the large
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propeller arcas, when power 1s reduced
to fhight idle a large drag 1s created and
the aircraft will settle onto the ground
nicely.

If over the fence speed is 120 kt.,
power can be chopped at start of Rare,
but flare must be completed swiftly
and smoothlv. At 110 kt. or less, power
15 used to accomplish a smooth fare
omto the ground.

In accomplishing a short landing
run, the aircraft’s large propellers can
be used to verv frn-:-cl advantage. Flv-
ing on with minimum speed and chop-
ping power, dropping the nose and put-
ting propellers into Beta (reverse) range
will result in a very short stop. At maxi-
mum landing weight, the aircraft can
be stopped verv short, and at lighter
weights, the aircraft can be htnppui
within hundreds of fect after touch-
down.

Usual buffeting associated with re-
verse pitch ]]I'{}]'J-L'HL'TH 15 present in the
Electra, requiring the usual care in
comtrols handhng on the ground until
stop 15 made or speed 15 reduced to
taxi values.

A quick change from high to low
ground idle propeller rpm. also can
be used to help stop the aireraft it re-
verse range 15 not used on the ground
runount,

Landing Capability

Landings accomplished with the
FElectra were of reasonable quality on
the average, and once the proper tech-
nique was established as a pattern, and
n]‘.ﬁl'imuﬂ“l power  management  ascer-

tained, landings became very casvy.

Generally speaking, transport pilots
will find little change from the piston
engine planes in Lmdmg the Electra.
Conventional  techniques  are  valid,
more than adequate with the turbo-
prop aircraft’s cfhicient propulsion sys-
tem. \When optimized techniques are
developed by individual pilots, Lind-
ings should prove much easier than
with heavier piston-powcered aircraft.

Indicative of the Electra’s capubili-
ties at landing, some months ago dur-
g fight test and certification pro-
gram period, propellers on No. 1001
were  madvertently  taken into  Beta
range just when landing flarcout was
bemg started. Aireraft sink rate rose to
15 fps., the value used for carrier land-
ings. Landing gear was removed, Mag-
nafluxed, X-raved, wmicroscoped and
Rockwell tested, but, was found to be
in no way harmed and was perfectly
satisfactory for a return to service after
the checkout, Primarily, it is reported,
the landing was {'-.trum.'h hard, ruther
surprising to the pilots, but did not
become ceritical even after the severe
drop. One picce of skin on the upper
nght wing was found to have a small
crack the day after the incident. but
the only fix required was a doubler
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plate, so small it produced no acrody-
mamic effects.

Flhight work in N5509 of Eastern Air
Lines was limited to flving ILS ap-
proaches to judge the arcraft as a pro-
duction unit as opposed to the test pro-
totvpe which had been used in the ma-
joritv of flight evaluation work.

Lavout of cockpit and instrument
panel especially, observing the basic
1T pattern of Civil Air Regulations,
was excellent.  Colling  pilot  displav
in this particular aircraft was encoun-
tering some difhculties in leveling of the
horizon bar and therefore precluded
completely valid judgment of the equip-
ment.  Additionally, the aircraft itself,
which was on a plnf.h_':::!i{m test flight
to check out fAxes for squawks on
carlier production flights, still had some
rongh edges, but [JL'\']iIi'L these, per-
formed in proportion to the prototvpe,

Aircraft was flown through two 1LS
runs to just beyvond the middle marker,
on into a missed approach pr:rwciurﬂ
and standard airline en route ¢limb
speed was established for climbont. The
aireraft performed very well, but was at
taarly light gross weight.

During N5509 takeoff, Aviarion
Week's pilot rode in the farthest aft
seat of the aircraft, to gain an impres-
sion of takeoff characteristics from this
area, Noise was at a low cnough level
to |:u;'r|1ut conversation i normal voice,

Thank You, A gain...

i
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Designed especially for High
Strength—High Temperature
and liquid oxygen and other cor-
rosive applications, Cherry Air-
craft Lockbolts* are now avail-
able in austenitic A-286 Stainless
Steel.

Available for the aircraft in-
dustry in a wide range of diame-
ters, grip lengths and head styles
in A-286 . . . Cherry Lockbolts
are also produced in Alloy Steel

Now Available in
A-286 Stainless Steel

CHERRY

 AIRCRAFT
LOCKBOLTS

and Aluminum.

Cherry Lockbolts are struc-
tural fasteners providing sim-
plicity and speed of installation
with uniform high tensile
preloads.

Shop men like them.

For information on Cherry
Aircraft Lockbolts, write Town-
send Company, Cherry Rivet
Division, P.O. Box 2157-N,
Santa Ana, California.

*Licansed under Huck patents RE22,792; 2,114,493, 2,527,307, 2,531,048; 2,531,04% ond 2,754,703

CHERRY RIVET DIVISION
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_-.n.__
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 SANTA ANA, CALIFORNIA

Townsend Compuny

acceleration was smooth, and rotation
scemed smaller than in piston-type air-
craft, Climbout and several minutes’
Hving contnibuted to an over-all pleas-
ant reaction to the aircraft, L‘:q:l:.'L“i;l”jn'
as rclated to noise levels and vibration.

As with any new aireraft, the Electra
has nm_]:,runm, some changes and modi
fications ln.:an]lnu_, from H:-‘*hi test,

One of the first changes was an in-
creasc m rodder arca by 27%, from
47.16 sq. ft. to 60 sq. ft. Area was
added by extending the trahing edge
an average of S8 m. up the span.

Another change, mentioned carlier,
was climination of speed brakes, which
were located on the bellv, and worked
m conjunction and coordination with
Haps. lests mdicated descent rates
were adequate to meet design zoals
and Civil Acronautics Administration
standards without these brakes, and
they were removed.

Modification Incorporated

One modification which 15 now be-
img incorporated in production aircraft
15 a beef-up of the lower wing surface
mm sections just ahead of rear beam.
COne maximum wp:.f_r.i dive test on one
aircraft resulted m unexpectedly high
incremental torsion loads which « tmu]
minor damage, and two panels just for-
ward of rear beam had shear stability
imcreased by strengthening attachments
and 1|:TL11=|5:_ nnhrm] to "-Ll't]'[.-_ll FSCTS.

One additional change 15 to be made
on the pilot’s control |'.!Lf.|ll_‘-.1'1]. in which
radio control sections on aft part arc
to be swung upward to level position
from the present downward-angling
surface. Change  will improve pilot
and copilot views of their individual
pancls, and facilitate control handhing

Mustrative of Electra’s athnnldln!hl]
ity was the recent Europe and MNaddle
ILast tour undertaken hj.' No. 4 aireraft.
Aircraft was gone from Burbank more
than six weeks and carnied small-size
replacement items and one Quick En-
gine Change (QEC) package, the pow-
erplant unit.

During the tour, a total of 152 sepa-
ratec flights were made, for a total of
149 hr. 30 min. flown, covering a dis-
tance  of JFI]HJ‘&.IIHHL]H 52.000 mm.
Breakdown was into 82 demonstration
flights in 58 hr. 42 min, and 50 en
r[mt:_ flights totahing 90 hr. 48 mn.

Closest thing to a major repair oc-
curred in T‘xaplu. [talv, when an O
scal ring in one engine’s hot section
had to be replaced after an oil leak
was noticed at an inspection. Work
was accomplished at U, 5. Navy basc
there, was done by plane’s crew plus
Navy personnel who happened to have
a holidav, pitched in to help where they
could.

Hot end of imt 11]1{] CNgIne was re-
moved, the QEC 1:uu'.|u‘at.‘ remaoved
from plane and O seal ring taken from
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it, installed on the working engine hot
scetion which then was replaced. QEC
package was repacked, replaced i the
Flectra and the L'ngim: was run  up.
Work was started at § a. m. and was
completed by 4 p. m.

No special tools were needed o
avallable. QEC was lmd on wooden
pallet for removal of O ring; a strap
sling was hung over Nawy hoist truck
to remove Lmu:I replace engine hot sec-
tion. One other problem arose. A starter
shatt sheared, farrly carlv in the tour,
Starter was replaced i less than 1 hr.

Day to day maintenance consisted

"""-'--'i'w' B - —

L-.-Ih
—

Hailstones Damage Boeing B-52 Bomber

of opening nacelles, complete visual in-
spections and standard checkouts, after
cach flyig day, completing all but en-
ginc runs of normal pre-flighting. En-
'JH::, runups were accomplished next
Ll:n'. prior to start of the dav’s Aving.

Chance Vought Opens
Trisonic Wind Tunnel

Dallas—Chance Vought Aircraft has
started operating a $4 million wind tun-
nel capable of TLht'lllg at velocities rang-
ing from 380 to 3

,800 mph. and which

Despite major damage by hailstones deseribed by the crew of this Boeing B-52 jet bomber

as the size of baseballs, the Pratt & Whatney |57
was landed safelv at Carswell AFB.
the windshield and tore the radome away (above),
flat and considerable metal was ingested by the cight engines.

out full power and the aircraft

turbojet engines continned to put
Hailstones smashed
Wing leading edges were hammered
Nacelles were damaged

(below) but the aircraft flew for 11 hr. after hitting the storm, which lasted 47 sec.
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cin eventually
tests at Mach 10.

New blow-down-type tunnel supple-
ments Chance Vought's older subsonic
tunnel and is called a trisonic facilib
because it can test models at subsonic,
transonic and supcrsonic speeds,  irst
test subject scheduled mm the hvpersonic
tunnel was an cscape capsule for the
Dvna-Soar which Vought 15 designing
as part of the Boeing . "uuﬂnm Co. team.

Tummel  wil] .l{tnnnmul ite models
with wingspans up to three feet and
lengths to four feet. Design work on
the Facihity was started in FFebruao
1956, and construction began south of
the Chance Vought plant here a vear
later. Between June and December,
1958, 500 test runs were made to check
cqquipment before the tunnel went into
regular usc.

Alr for the tunnel 1s stored in six
steel tanks under pressure of 600 psi,
Airfflow runs through a 14 ft. settling
chamber to H]I]t]-ﬂl’]'l it out, then gocs
through a variable nozzle into the fmqr
{oot square test section. Aiar pumped
imto  the storage tanks is dried and
heated to elimmate moisture.

After the test run, the air is ex-
hausted through a “-:IILIlLlllE: tower fitted
wih haffles to cut noise, Tests last only
50 to 40 sec., but only two to four t tests
can be made in an hour because of tHime
needed to replenish the air tanks.

‘Thank You, Again...

be cxpanded to run
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HUGHES Aircraft Co.'s ANJARC-68 airhorne high frequeney com munications system for the North American F-108 Mach 3 inter-

ceptor provides single or double sideband voice, teletvpe and data link service, Basic receiver-transmitter (drawing at left) is called RF
translator. It is novel in that modulation-demodulation circuits are excluded. Separate converters are used to provide modulation-demodu-
lation functions. Voice converter (top right) and digital converter (not shown) use “cordwood”™ type plug-in modules (bottom right).

F-108 Communication Avionics Unveiled

By Philip J. Klass

St. Petersburg Beach, Fla.—Tirst de-
tails on USAI's versahle new AN/
ARC-65 high frequency (HIF) airborne
communications sect, to be used n
North American F-108 and possibly the
B-70, were disclosed here at the Sccond
National Conference on Global Com-
munications. Slightly modihed version
of ARC-65 15 hung used m the Con-
vair B-58.

The ARC-68, which incorporates a
number of new operational and design
concepts, 15 part of the USAF's new
AN/URC-15  Strategic  Communica-
tions Svstem, which also includes the
AN/GRCA49 ground-based equipment.

Svstem  was developed by Tughes
Aircraft Co. under sponsorship of
Wright Air Development  Center’s
Communication & Navigation Labora-
tory under code name of “The Lost
Chord” (AW May 27, 1957, p. 90).

The ARC-68 marks Hughes' entry
into the airborne I radio communica-
tions held, mm competition with Radio
Corporation of America’s ARC-21 and
ARC-65 airtborme HIY sets, and the
ARC-52 produced by Collins Radio.
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Air Force desire to use the Hughes
ARC-68 reportedly was a major factor
m 1ts TLLLH[‘ decision to reject North
American’s choice of Colling Radio as
supplicr of T-108 Mission & 'I'mfhe
Control subsvstem, in favor of one pro-
posed by International Telephone &
Telegraph Co. which wall incurpurutc

Hughes ARC-56 (AW Dec. 1, p. 30).

Eluﬁhu Aircraft recently h.h set up
i w]mm’rc operting division to handle
1ts growing activities in the communi-
cations fheld.

One of the basic objectives of the
ARC-68 program was to develop a set
which had the versatility and growth
potential  to accommodate a  wide
varicty of different modulation tech-
niques, rangmg from voice to data
link, according to George H. Scheer of
WADC's Communication & Naviga-
tion Laboratory. The ARC-68 provides
the following different  operating
maodes:

e Amplitude modulation (AN) voice,

e Single sideband (5SB) voice, either
suppressed carrier or with carner—the
latter to permit compatibility with
cxisting AM equipment.

® Double sideband, suppressed carrier,

Two sidebands can be modulated by
single signal, or each by a separate sig-
nal.
® Teletype, for ground-to-air or air-to-
ground service, at rates up to 65 words
per minute, Sclective calling provision
cnables one station to communicate
with any single station or group of sta-
tioms.

On-line crvptographic capability can
also be mmcluded.
e Data link, a digital communication
service similar to that now provided at
ultra high frequency (UHF), employs
advanced modulation techmque mvolv-
ing pulse phase changing to permit op-
eration in the HF band.

The ARC-68 covers the 2 to 36 mec.
band m one kilocvele steps, providing
34,000 possible frequency selections,

In keeping with WADC's design ob-
jective, the ARC-68 departs from con-
ventional practice by excluding modula-
ton and demodulation ur{tu’h from its
basic  transmitter-receiver, which  is
called an “RF translator,” L. A. Brite
reported at the Globe-Com Conference.
All mputs to, and outputs from, the
RI" translator are low-level signals at a
1,750 ke, intermediate frequency in-
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stcad of at audio frequency as in con-
ventional HI sets,

Modualation and  demodulation  car-
cuits are contnned in separate devices,
called “converters,” each of which 1s
tailored to its specific mission. l"or ex-
ample, Hughes has developed one con-
verter for voice modulation, another for
digital (pulse) modulation for data link
1L,

Evaporative-gravity  (Fv-Grav)  cool-
g techmque, t,!mt_lnmd by Ravtheon
imd first described by Aviarion \WEEk
(July 29, 1957, p. 74), was credited by
Hughes” . M. Boardman with making
[:-malhlv the extremely compact power
amplifier in the ARC-68 RI' translator.
Unit generates  approximately 1,600
watts of heat in volume of only 370 cu.
1., Boardman reported.

In its simplest form, Fv-Grav cooling
cmploys air-tight enclosure for avionic
assembly which is completely immersed
i suitable Hlmmc‘htmir:l liquid, leay-
ing small gap between level of liguid
and top of enclosure. Avionic heat
vaponizes liquid, carrving heat off in
form of vapor which comes into contact
with top of enclosure which 15 cooled
by ram air or other external means. Hot
Vapor transfers heat to enclosure, con-
denses, and drops back into the bath,

Sophisticated Version

This stmple technique cannot  be
uscd i aircraft that fiv in a non-level
attitude for extended periods. Yor this
reason, Hughes developed a more sophis-
ticated enclosure that includes an ox-
pansion chamber, passive valving and
motor-driven pump.

Boardman said that Ev-Grav tech-
nigque 15 about 100 times more cfficient
than simple air convection for trans-
ferring heat generated by hot-spot com-

CLOSED-CYCLE cvaporative cooling is wsed to transfer heat from compact one-kilowatt

ponents within  the power amplifier.
\With this technique, many components
can be safely  operated  considerably
above their normal ratings, he said.
I"or instance, a onc-watt re Sistor can be
safelv operated at 25 watts, while diodes
and tubes can be similarly up-rated.
Present  fluorochemicals are heavy,
Boardman conceded, but  their high
cooling cfficiency still permits sizable
weight and space saving over pressur-
ized air cooling. Several lighter-weight
Auorochemicals are now being  devel-
aped which look promising. Boardman
saidd, THughes also is investigating the
possibili ity of v apor cooling and pos-
sibility of shifting location of Tow-volt-
age,  temperature-passive  components
outside the liguid bath to  reduce
amount of fluorochemical required tor
immersion, Boardman reported.

'Cordwood’ Construction

The ARC-68 digital converter, like a
digital computer, is constructed from a
few widelv used basic crcuits, such as
fHip-flops, which lend themselves to
compact construction and  automatic
asscmbly,

[Tughes emplovs what it calls “cord-
word”™
cigital plug-in modules. This consists
of two ctched conductor boards with
components  sandwiched axially  he-
tween, The result s extremely com-
pact, hightweight construction, with -
creased rigidity provided by axial-leaded
components serving as structural mem-
ers.

Cordwood modules contining 60
components can be assembled by hand
m 12 to 15 min. vsing simple tooling.
[Towever, Boardman  disclosed  that
[Tughes has demonstrated feasibility of
mechanized asscmbly, using simple ma-

4

power amplifier to its enclosure (left) by immersing components in flnorachemical.
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construchon for most of the
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WIRE WRAP, used instead of soldering to
mwiake hundreds of interconnections, permits
more compact construction.

chine, which can reduce fabrication
tine by factor of 50 to 60.

[ntercomnecting all of the cordwood
modules on the baseboard mto which
they plug requires some 4,000 wires for
the ARC-68 digital converter. 'The
modules are so closelv stacked that this
presents a difficult soldering job., IFor
this reason, Hughes has turned to wire-
wWrp 1’!..[‘]'II'II!.|IIL mlgnmlh developed by
Lell  “lelephone  Laboratories (AW
March 8, 1954, p. 43).

The ARC-68 is helieved to be the
first U, 8. airborne equipment slated for
production to use the wire-wrap tech-
nique.  British have shown an interest
m wire-wrap for arrhorne use.

Insulation Buffer

In adapting wire wrap to airborne
use, Iughes has made one change in
the onginal techmique. Instead of strp-
ping nsulation off all of the turns of
wire  wrapped around the  ternmnal,
[ lughes leaves insulation on first turn
which acts as bufter to damp out stresses
unposcd by vehiele vibration,

Individual wire wrap operations can
lic .H.El‘.!]ll]:r]l'mhLd by means of a small
hand “gun” produced by Keller "Tool
Division of Cardner-Denver Co. How-
ever, the company has developed a new
automatic  wire  wrap machine for
Hughes which can be operated directly
from punched tape or by manual key-
hoard for single trial runs, The machine
.Iumnml‘lclilljn cuts wire to the desired
length, strips insulation off cach end,
forms wire to desired shape and wraps
both ends around appropriate terminals.

Up to 10,000 wires can be placed on
a 20 x 20 m. terminal board, Keller
Tool savs, a density which would be
dificult to achieve if each wire had to
be soldered.

Interesting aspect of the process is
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channels. This 1s similar to control pro-
vided for existing ARC-21.

® Frequency selector, which enables

pilot to select any one of the 34,000

available channels by rotating five se-

' lector dhals. |

e Signal data translator, which includes |

['nqmuu. svnthesizer, combination re-

2 ceiver and driver, a one-kilowatt linear

4 power amplifier and low-voltage power

’/f supply.

| | ¢ Antenna coupler and control, devel-

' oped by Remungton  Rand-Univac,

HUGHES leaves insulation on initial turn of  which automatically matches impedance

wire wrap to provide buffer which isolates oOf aircraft antenna to power amplifier.

airplane vibration in flight. Local oscallator (VFO) of the re

cewver-driver 15 automatically tuned to

~ Vought Vocabulary
/ | S
dY' 1NNAIX) 1C: a manned weapon for space-edge duty

designed in the image of a champion

With Chance Vought's new FSU-2 Crusader, America’s 20 mm cannon, 2.75-inch rockets, Sidewinder missiles.
defense strength rockets to the threshold of space. This The dynamic design of this new carrier-based fighter
Navy fighter has the speed, range and staying power to is a proven one...incorporating the finest features of
master the upper atmosphere. A manned aircraft, its the celebrated FSU-1 C rusader, already giving Navy
pilot brings human intellizence to an advanced aerial pilots unmatched air/sea 51';1‘:—:'.1151}1.

weapon whose capabilities outstrip those of ordinary jet Scientists and engineers: pioneer with Vought in new mis-
fichters. At his command, this lethal weapon can hide sile, manned aircraft, and electronics programs. For details

—————

that Hughes can go directly from the
Boolean algebra equations prepared by
its design engincers to wired terminal
boards without ever preparing a sche-
matic or wiring diagram, A technician
works from rrrwlml cquation to prepare
a chart from uh]Lh another operator

prepares punched tape that controls
the wire wrap machine,

RF Translator

The ARC-68 RF translator. as de-
seribed by C. S, Root of Hughes at
Globe-Com, consists of the following
components:
® Control unit, which enables pilot to
instantly select anv one of 20 preset
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any one of the 34,000 fl’[_‘Ll]lI{'I]{_'iL'."-. with
an accuracy of onc part in 10 million,
Root rL|‘JL|th_|;1 Binary coded S1E1: al from
the h:.qn:.uu sclector causes 4 digital
switch in the svnthesizer to sclect ap-
propriate 1 me., 100 ke, 10 ke, and
1 ke. harmonices from a 1 me. frequency
standard oscillator. These are applied to
the hirst, second, third and fourth mix-
ers, respectively, which produces a 100
ke. intermediate frequency output when
the local oscillator is properly tuned to
same frequency, A frequency and phase-
lock discriminator circuit automatically
tunes the local oscillator to 100 ke, with
an accuracy of onc part in 10 malhon,
Root said.

In the recever-driver portion of the
signmal data translator, an incoming 2 to
36 me. signal passes through a receiver
RI' amplifier, a transmit-receive RI
amplificr, a recewver-mixer where 1t 1s
heterodyned to ]']]H[]I.'I{L a 1,750 ke, m
termediate frequency, then through a
broadband Il° ampliher. The 1,750 ke
signal then goes out to one or more of
the separate converter units for de-
modulation.

IF'or transmt sequence, the 1,730 ke.
mput  signal  from  converter  passes
through a transamt I amphfier, 2
transmit balanced mixer where it s
heterodyned to produce the RIS signal
through the transmit-receive RIY ampli-
fier, the transmit output amplifier and
finally to the power amphfier. A 1,750
ke, “tuncup oscillator”™ is included to
provide a contimuous-wave carmer to
keep transmitter precisely tuned  for
modulation systems which provide no
carrier, Root sad.

The complete signal data translator

ARC-68 antenna Ecrlllill,'r. df:\‘llln-pﬂ_'ﬂ h}'
Remington Rand-Univac, maintains proper
antenna impw'.:d;nu:r.: match,

ADVANCED WEAPONS

broad creative mission
at Chance Vought

From Military Astronautics
to ASW Responsibility.
Vought studies toward spaceerafl
include multistaging, space communica-
tions, nuclear and ionie propulsion,
celestial navigation, Under the Office of
Maval Research, Yought antisubmarine
specialists are conducting research and
development in ASW classifieation and
detection methods, Key openings follow:

Electro-mechanical Systems Engineer or
Specialist. A.E., E.E, or M.E,, (advanced
degree preferred) with at least 7 years ex-
perience in autopilot, flight control, stability
systems and inertial guidance systems and
design work. To make high ]EH‘1 technical
studies of various control and stabilization
systems for advanced weapons.

Radar Syvstem Engineer or Specialist.
A.E. or E.E., ( M.S. preferred) with at least
7 years experience in systems and/or design
for radar and fire control. To make high-
level studies of advanced guidance and
control systems,

Hydrodynamicist, B.S, or M.S. in Engineer-
ing plus 5-7 years experience in hydrody-
namics and cavitation of torpedoes and
other fully submerged vehicles.

ASW Detection Specialist. Physicist or
Electronics Engineer with sonar or electro-
magnetic detection experience. Familiarity
with submarine tactics, equipment highly
desirable. To devise new methods for sub-
marine detection, conduct NeCcessary pri'lim—
inary analyses, and prepare information
leading to hardware design for laboratory
testing.

Qualified engineers and scientists who
would like to join Vought's development
of advanced weapons are invited to inguire.

A. L. Jarrett, Manager,
Advanced Weapons Engineering,
Dept. M-29

CAHANCE — __—-—_.___HHH\
I
DEAG AT
ATFrRCRAFIT

DALLAS, TEXAS
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and seek. .. strike and strike again.

On its I-'ll‘-.t flicht, the FSU-2 easily beat the fastest
official speed of the record-breaking F8U-1 Crusader.
It climbed to heights reached a few years ago only by
rocket-powered research craft. It carries advanced fire-
control and radar systems, and awesome armament:

on select openings write to: C. A. Besio, Supervisor,
Engineering Personnel, Dept. M-29,

COUGEHT AITRCRAFT
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weighs 75 1b., measures approximately
9% x 104 x 20 .

The converter which provides voice
mrodulation-demodulation function for
the ARC-68 was described at Globe-
Com by R. J. Kircher of Hughes.

Omne interesting operational feature 15
the ability to transmit two sidebands
simultancously with cach carrving differ-
ent messages. This could permit, for
example, two crew members to talk
simultancously with two different peo-
ple on the ground during a single bricf
I:Tq"'l"ﬁl'l.ll"ﬁﬂ””

Crystal fAlters are used in the con-

CURRENT
OUTPUT

SEMICONDUCTOR switch is said to operate in about 0.05 millimicroseconds.

/

verter to sclect the upper or lower
sideband.

When dual channel single  side-
band operation 15 employed, the out-
put of the two hlters 15 combined,
with the 1,750 ke, carrier suppressed
more than 40 db., Kircher reported. The
1,750 ke. carner uwsed in the converter
15 derived from the same 1 me. quartz
crvstal frequency standard used by the
RI° translator.

Complete voice converter in a shock
mounted package, including the asso-
ciated control box. weighs approxi-
matelv 16 b,

EWITCH MECHANISM
MAGHIFIED 1,500 TIMES

FINE HAIR
MAGNIFIED 1,500 TIMES

I‘-ETJ’HIHIH INCHAPI

Increase

in voltage at point A initiates avalanche effect through junction B to base material C.
Device has been developed by Sperry Semiconductor Division of Sperry Rand Corp,

High-Speed Switch Device Tested

A new semiconductor switch  that
utilizes the avalanche effect to achieve
switching speeds said to be about 100
times faster than those attainable with
the best such devices available todav has
been announced by the Sperry Semi-
conductor Division of the Svperry Rund
Corp. Switching time of the device has
been calculated to be about 0.05 milh-
microseconds which 1s twice as fast as
can be measured with the most ad-
vametd laboratory instruments.

Only a few hundred of the deviees
have been produced on a pilot manufac-
turing line to date, but Sperry scientists
believe them to be promising enough
to constitute a basic building block for
improving accuracy, speed and range in
iy urlh:m and ﬂmd.mu of :.lmliﬁ and
space vehieles.  Their appheation in
very high speed t:‘mn]m‘rLﬁ concevably
could COMPICSS one continuous vear of
cmnpuhnﬂ tHime with ]'Jl'{,"'ri_]ll {umputh
to only three davs, they say.
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The deviee which was developed with
the assistance of the Univae Division of
]?.,Luuugt{m Rand has alrcadv been em-
ploved in new computer logic circuits
operating at 100 me. clock speeds,
where thev were sad to operate very
much faster than anv of the computer’s
cther components.

The scmiconductor alloy  junction
comprising the working clement of the
switch is formed by ﬁmug a small flake
of aluminum to a sihcon base. The
avalanche effect takes place entirely
within the junction laver and {1]1Lrlll|:m
of the switch deLJld‘s on Hmrrnlhng
the conditions for penetration of the
lattice of the junction atoms and knock-
me planctary clectrons from the atoms’
shells.

The junction laver blocks the Aow of
current until rr|grruu1 by a “bhit" of
computer information the form of a
voltage pulse. The inecrease in voltage
'.'.f.‘['L']L'l':'IT{.‘H one or more of the cle Ltmm

to speeds sufficient to knock new elec-
trons out of the atomic shells. These
im turn accelerate and knock more elee-
trons free. Each electron ereates a chain
rcaction or “microplasma” which al-
most instantly spreads throughout the
laver and carries current across  the
junction, turning the switch “on.”

A decrease o voltage immediately re-
duces the speed of the electrons so that
they no longer free other electrons. The
current- utrnmg pLhm.l 15 swept out 0of
ﬂ“-’ ll"-'-’-[' Jﬂld current H.IT'I-'- ceases, return-
ing the switch to the “off” condition.

Actuallv, as the clectrons and holes
that comprise the carmers ionize sec-
ondaries—that i1s. knock electrons frec
trom the sihcon atoms—electron-hole
pairs are created, with the electron
being accelerated in one direction In
the increased voltage and the hole being
accelerated i the other.

Airborne TV System
Evaluated by Navy

Dallas—An airborme television surveil-
lance svstem originally desipned Eur tln.
Navvy by Temceo Aircraft Corp. a
missile terminal guul;um.' untun i5 ht:
ing evaluated for reconnaissance use.

Called Alpha bv Temco, the system
has been delivered for ovaluation at
MNaval Air Test Center, Patuxent River,
Md.., as an airborme television recon-
naissance system (AW June 9, p. 70).
It 15 used with a video tape recorder de-
veloped by Mincom, a division of Min-
nesota Mining & Manufactunng Co.
Recorder permits review of data without
the trouble of developing hlm.

Uscd as a reconnaissance svstem, Al
pha s housed in a pod slung under an
arrcraft wing, T'ransmitting i:t}mpnnf:m
15 81 m. in diameter and 105 in. long.
Temco said that one of the umts has
runt 1,000 hr. in laboratory tests.

When used for terminal guidance,
Alpha sends an image of the terrain to
a controller. As the weapon nears its
target, its course is guided by radio sig-
nals transmitted bv  the controller
watching a television receiver in his re-
maote control station,

Microwave Polarimeter

Technique Developed

Stmple microwave polarimeter tech-
mique which permits instantancous mei-
surement of polarization charactenstics
of clectrom: lgmhL wave has been devel-
oped by Naval Research Laboratory.

An 11- ;JilgL report  desenibing tech-
nique, identified PB 151111, is available
for 50 cents from Office of Technical
Services, Commerce Dept., Washimgton
25, D. C. Also available, a 19-page re-
port on diclectric-filled waveguide de-
velopment, identihed PB 151215, priced
at 75 cents.
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FLUX valve (direction-sensing device) is mounted on survevor’s tripod at nght.

Electronic Calibration System
Reduces Compass Heading Error

Great Neck, N. Y.—Electronic com-
pass calibration svstem that can reduce
magnetic heading errors to 1/10 deg.
lias been tested on a missile and several
et powered aircraft by Spernrv Gyro-
seope Co.

New system, the company sad, can
climinate present practice of phvsically
otating the arrcraft around a compass
rose painted, or anstalled, on a ramp,
which reportedly makes it dithcult to
reduce heading errors to less than |
deg. Electronic equipment involved
weighs about 90 1.

Sperry said  the electronic  system
makes 1t possible for two ]"ﬂ:rmm to
calibrate a compass svstem i I3 hr.
(AW Aung, 6, 1956, p. 303). Present
methods mvelve up to hve crewmen
working up to § hr.

In effect, the svstem allows a line
maintenance man to rotate the ecarth's
magnetic feld around a parked aircraft
for precise check of compass accuracy.
Svstem was developed for U8, Air
Force under sponsorship of Wright Air
Development Center,

Sperrv device has been used to cah-
brate the compass svstem of the North-
op Snark surface-to-surface missile and
on aircraft including Boeing’s B-52,
KC-135 and B-47, the Convair F-102
and the Martin B-66.

System works this way:

e Direction-sensing device, called a flux
vilve, 1s placed in small turntable
mounted on a survevor's tripod to align
valve with the earth’s magnetic north
and to determine necessary uluctric cur-
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rents needed to cancel out the natural
local magnetic field. Valve then is re-
mstalled i the aircraft and aligned
rrpl‘lf_‘illh

e Electrical console, operated by crew-
man in the LE}LLIJII' is connected by
cable to the compass svstem. {Trer.!tur
then switches the console to cach of
24 magnetic headings (cach 15 deg. of
a circle); console provides voltages and
resistances  necessary to actihcally
change magnetic headings. Compass
errors are noted by a console meter.
e Field monitor, a transit modihed to
include a direction sensor, is used
thronghout the procedure to determine

CONSOLE changes headings artificially

direction of the magnetic field about
the aircraft and to measure anv feld
changes that occur during the actual
calibration.

f]:"I: FILTER CENTER j-:L

(Following items are based on papers pre-
sented at recent Second National Confer-
ence on Global Commumnications held at St.
Petersburg Beach, Fla,)

» Novel UHF Receiver—General Elee-
tric has developed suppressed-carrier
double-sideband receiver, AN/ GRC-58
(XW-1) which operates in ultra high
frequency  (UHF) band, eliminating
Doppler shift problems encountered
with suppressed carrier single sideband.
Developed under Rome Air Develop-
ment Center sponsorship, the GRC-85
uses svnchronous detection |1rmu]}h:
dt'wlnpucl earlier bv GE for HI' band.
Application of technique to UHF band
opens 4 new door to application of
phase-shift telemetry for mmssiles and
satellites and more dependable voice
or data-link air-te-air and air-to-ground
communications for high-speed arcraft
and manned orbiting vehicles, accord-
ing to Robert H. Wood and William
P. W hvland, co-authors of the paper.

» New  Obstacle-Gain - Data—Recent
tests have disclosed that up to 55 db.
gain can be obtamed 1 mountainons
arca  propagation over smooth  carth
paths in the 50 to 500 me. band
through use of obstacle or kmife-cdge
diffraction principle. it was reported n
paper jointly authored by Ravmond F.

Lacy, Chester E. Sharp, Army Signal
Cur-pﬁ and Samuel R. Bradshaw, Mo-
torala. Interest in the long-known ph{*
nomena was spurred by experience in
mountainous areas of Korea where ra-
dio stations whose antcunas were lo-
cated contrarvy  to  standard practice
actually achieved far superior range and
reliability, Recent tests conducted in
mountains of Califormia show the ob-
stacle gain can be obtained over wide
f]‘u.|u:.nc'n spectrum, from 50 to 8,500
me., as long as diffraction angle is less
than six d::gmu, authors reported.

» Meteor Burst Speed-Up Urged--Re-
cent meteor  burst communiciabions
tests, in which teletvpe characters werc
transmitted  over SO0 ma.  distance.
suggest that data can be transmitted at
S0 times normal rate, compared to
speed-up factors of 20 to 30 used 10
earlv meteor burst svstems, according to
Robert J. '-':er::l'lh: and Gerard R.
Ochs, National Burcan of Standards.
Using speedup factor of 40, NBS tests
achieved dailv average channel capacity
of about 40 words per minute with
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Juplter Gmdnm:e

Conhgurations of major elements of inertial guidance system for Jupiter intermediate range
ballistic missile are shown by full-scale classroom training models produced by Ford Instru-
ment Division of Sperry Rand which manufactures the system. Shown (L. to r.): lateral guid-
ance computer, inverter-regulator, servo loop amplifier, programmer, control computer,
slant-range computer and gyro-stabilized platform. Computers are of analog type; stabilized
platform employs air-bearing gyros. Jupiter guidance is an outgrowth of a system originally
developed by Army's Redstone Arsenal for use in the Redstone missile,

character error rate of about 0.0035,
\With improved control system for start-
img and stopping transmission, NBS
scientists believe speed-up of 80:1 s
feasible. Use of split-beam antenna
pattern, NBS tests indicate, 1s supernor
to single-beam pattern because it can
observe more usable meteor trails and
also increase the signal to background
noise ratio.

» Multipath Protection Technigue—
Promising  technique for minimizing
ﬂl.ll.]l.'l]'.ﬂ:'tﬂl distortion in metecor burst
communications was described by
Thomas G. Knight, Rome Air Devel-
ogpment Center. Technique uses syn-
chronous RF coding system in which
transmitted bits are sprud out in both
frequency and time in a pattern such
that multipath distortion on a particular
frequency is allowed to dissipate before
that particular frequency slot is used
agam. In the meantime, other fre-
quency-time slots are huuﬂ used. Only
penalty is need for gruttr bandwidth
which does not appear severe because of
high signal-to-noise ratios available with
meteor burst, Knight said.

» Big Turn-Out—Close to 1,000 persons
attended the Global Communications
Conference, despite transportation dif-
ficultics resulting from Eastern  Air
Lines strike. Next Global Conference
5 tentatively scheduled for summer of
1960 at San Francisco.

» Jam-Resistant Multiplexer—The AN/
I'CC-17 universal multiplex equipment
being developed by Lenkurt I*Llltr-trif
Co. for Air Force, will be designed to
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operate without synchronization with
other terminal station in certain tactical
situations or where it is being subjected
to enemy jamming, it was reported in
paper by David A. Bone, Rome Air De-
1Eln|:n11Lnt Center and Norman N.
Fpstein of Lenkurt. The FCC-17, which
will provide for 600 channels and be
transistorized, 15 expected to find ex-
tensive use in USAIF's 456-L giobal
communications system.

Expansions, Changes
In Avionics Industry

Spectracoat, Ine., is name of new
company 1 San Francisco arca which
will specialize in vacuum deposition of
extremely thin hlms of metallic and
non- u:-ndmhug} materials. Company is
headed by John R. Jennings, with Al
bert A. Kusch, Jr.. as production man-
ager. Company's address: 248 Harbor
Blvd., Belmont, Calif,

Other recently announced expansions,
changes in the avionics ELI:I include:
® Motorola is building new 7,000 sq.
ft. flight test facility at Riverside (Calif.)
Municipal Airport, near its Systems Re-
scarch Laboratory,
® Fairchild Semiconductor Corp., will
build new 65,000 sq. ft. manufacturing
plant in Mountain View, Calif., near
its present 20,000 ft. facibty at Palo
Alto. When new plant 15 completed in
May, Palo Alto facility will be devoted
to rescarch and development,
¢ Systron Corp. has moved to new 15,-
{]"EIU sq ft. plant at 950 Galindo St,
Concord, Calit,

e Standard Electromagnetics, Inc. has
moved mto new 20,000 sq. ft. plant
at Walkersville, Md.

® Electrosolids Corp. has moved into
new pl.mt at 13745 Saticoy, Panoramg
City, Calif.

lhlagnctlc Amplifiers, Inc., New York
City, has acquired new Imlhhng which
INCTCASeS company S IH:lI'IIIf-.IEl’L]r!IIg
space by 40%, bringing total to 35,000
sq. ft. Main offices are at 632 Tinton
AVE,

Glr;ss Used in Printed Circuit Prnducﬁnﬁ

Photosensitive glass is processed in the production of multiple printed circuit boards at a
newly opened plant of the Corning Glass Works in Bradford, Pa, Sensitized glass is
placed in acid bath where white areas are leached out. Plant also will manufacture glass
electronic components such as resistors and capacitors.
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NEW AVIATION PRODUCTS

Tacan Simulator

Portable test instrument, designed to
test amirborne Tacan or DMET equap-
ment, gencrates a standard signal on any
two of the 126 Tacan channels.

Sumulator, designated TLI-119, per-
mits range and bearing checks, coding
and decoding and operating frequency

rical design that tends to lessen thermal
shock problems.

(eneral Electric Co.'s Aireraft Acces-
sory Turbine Dept., Lvnn, Mass.

Ejection Seat Simulator

Mobile training unit provides pilots
of Convair I'-106 jet interceptors with

checks, and enables the user to measure  emergencey escape procedure training,
peak  power and receiver  sensitivity, T'rainer, built to Convair specifica-
instrument, measuring 83 x 12 x 184 in.  tions, permits training in  functional
and weighing approximately 35 Ib., can  operation onlv, Pilot's seat rises 1 ft.
function as a laboratorv signal source  to simulate ejection. Air Defense Com-
or as a go, no-go checkout device on mand will airlift 16 ejection seat simu-
the flight line. lators to its mterceptor bases. Simula-
Hoffman Laboratories Division, 3740  tor, in addition to training pilots, may
Grand Ave., Los Angeles 7, Calif. be used to train ground crews in cjec-

tion seat mamtenance.
Aircraft 0il Horkev-Moore Associates,
DLILr"Lnt {]h]}un mt  for TLL!E]TH{. 12

Calif.
g aircraft engines 15 sad to reduce oil
sensumption, {.u’f wear and keep en-
mnes clean.

Acroshell Wil W 15 deseribed as a
non-ash, detergent-ciispersant  0il  for
both large and small piston engine air-
craft and  helicopters.  Produced  in
wrracdes 80 and 100 viscosities, the oil 1s
satd to have multi-viscosity characteris-
tics, clininating the need for scasonal
grade changes.

Shell Qil Co., 50 W. 50th St., New
York 20. N. Y.

1 orrance,

Hot-Cold Gas Servo

Gas servo for high temperature and
racdiation environments is designed for
operation near rocket engines, in re-
entry devices, high speed aireraft and
areas of Ingh nuclear radiation.

Unit, a force servo with position and
velocity feedback, can be used with a

selied ]m}]:m” int hot gas or stored cold  to rut components of high "'nl.u:h Alr-

Eh CNCIgV '-.tlL]l:LL Advant: LELS cl: el craft a1l space viehicles at ~orth Amer-
for the servo include: iw_'ll frequency  acan Aviation, Inc. Model W-2000

response through pressure-tvpe control;  “‘Hvdrashaker” is an clectronically con-
clectrically umtmllul damping: adjust-  trolled, hvdraulically  driven unmit ca-
iable H’fltT!‘li.‘-‘- and accur: ey characteristics !M]:I]L of blocked erE.:, outputs to 24.000
without change in hardware; poppet  1h. and 2,000 cps.

valves which minimize leakage and sen- Wyle Manufacturing Corp., Fl Se-
sttivity to contaminants, and syvmmet- -lmdn Calif,

Vibration Tester

| [iﬂll torce vibration tester 1s designed
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MS 780 cock pit. Pilot's power controls, plus gear, dive brake and Hap switches, are located on left console (out of E'Eghﬂ.

Aviation [F'EFF.' Pilot Report:

MS 760 Shows Business Plane Promise

CRATED ground handling equipment, tools and spares are included in the basic price of the
MVS 760, Items include dollies, rigging fixtnres, slings, tow bar, hoists, extra tires and tubes,
wrenches, ete. Beech stocks engines and spare parts,
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By Robert 1. Stanfield

New York=Transition in Beech Aar-
craft's pressurized, 400-mph.-plus Mor-
ane-Saulmier 760 four-place execubive
twin-jct aircraft will ELRETS o !Jl:rmulh
for business-commercial pilots, a Hight
evaluation by AviarioNn WEEK mcll
cated. The compact and fast French-
butlt airplanc has the control feel of a

light to medium piston engine twing

performance-wise there 1s no compan-
son, except for approach speeds, slow-
flight characteristics and stall docility.

]]Iuwm,n;l and built in France, the
airpl: :11.:: 15 marketed 1in North ."'mu_illi.i
through Beech (AW May Q. 1955,
22}, thc price 1s $210.000. I]!Ehldm'?
eround handling cquipment, hualn
.p.m_h pilot and mechanic check-out,
and dehvery.

MS 760 1% pu‘ﬂ.LTLil by two Turbo-

meca Marbore 2C jet engines with
maximum continuous ratings of 580 1b.
static thrust cach (22,600 rpm.) at sea
level. Drv weight of cach 15 344 1b.
Fngines have a onestage centrifugal
compressor, one-stage turbine, centrifu-
ral injection, combustion chamber,
idling specd of 6,000 rpm,, starter.
Fampty weight of the MS 760 1s only
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BUSINESS FLYING

BEECH marketed MS 760 400-mph -plus twin-jet has a span of 33 ft. 3 in. Length is 32 ft. 11 in. Wing area is 193.9 sq. ft. Four place,
with tip tanks full, wing leading is 39.5 Ib./sq./ft. Maximum gross weight s 7,500 Ib. Maximum range is 820 nant, mi.

FUEL CONSUMPTION

15

10

ELYRES
A
III“II

FI:ILJHDS iEl HIHHTE

1G

ALTITUDE — FEET IN THOUSANDS

FUEL consnmption at Z3.000 Ft. averages

TURBOMECA Mlarbore 2C l.:'“l:_'ll-l'l.ﬂ is tated at 880 1b. static thmst ot sea level, Maximuam about 1% Ib./min. Total fael li:i]]lilt."[t:'i' of air-

rpme. is 22,600, Idling speed is 6,000 rpm. Dry weight is 344 1h.,
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FUEL-USE sequence ot the French-built twin-jet airplane is entirely auto.

matic. Pilot needs only to monitor fuel uwsage during Hight.
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plus or minus 3%.  plane, without tip tanks, is 375 gal.

- CABIN PRESYURE GAGE

=_' | }. MAIN COMNTROL

' DUTLET MANIFOLD
\L'j
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t I
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| J""EHEIHE COMPRESSOR BLEED
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AIR pressure is supplied by a bleed on each engine com-
pressor. At 16,000 ft., cabin pressure holds to 6,500 ft,
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- hold at 180 kt. indicated for TAS of

RANGE /eval/ flight at 21000 rpm 232 kt. or 267 mph. _
ALTITUDE - FEET e Flight comfort. This 15 a quiet, com-

I A U R T I T D fortable airplance with no vibration ap-
HEsRITS L [T LG HTES TR O 1 S parent, At cruise the sound was similar
i to that of a sailplane swishing t]mmgh
ot the air. Cabin s pressunzed and ar
| i conditioned by hot air bled from engine
16000 o compressors. Cabin pressure equals out-
side pressure from zero up to 6,500 ft.:
12000 holds to latter figure to an alhtude of
: 16,000 ft. Above 16,000 ft., the cabin
8000 ] pressure  cquals outside pressure  plus
'_ 18 ‘ 3.5 psi. (constant differential pressure).
4000 | '[Jhu airplane lown by Aviariox
|II | | {1 Week pilot was N84J, No. 6 oft the
Bl 500 600 100 NAUT. ML Morane-Saulnier production line. Up to
= — i . 20 have now been rolled out at the
RANGE charts include climb at 22,600 rpm. and economical descent (no reserve). French plant. Accompanying this F"t”l
i was ‘Tom Gillespie, sales engineer for
O] | this Beech project, and one passenger.
RANGE /eve/ fiight at 21750 rom Clean looking airplane sits close to
B e e the ground, maximum height to top of
it (A : ! i S ) 4| vertical stabilizer being 8.5 ft. "Tail nmt
il il i E i R 'j.l.-_.xfé-f is 'T-shaped, honzontal 51;:1]:ili:r.tr hf:ing
S e e s Ca S SRR attached to top of wvertical stabilizer.
20000 1 -y Rudder is of standard construction with
S 1R RS SR TR e s v e T s ooy 905 T SR S 0 T R 0 thick, U-shaped trailing edge. It is
Sl 7 ;0 i e T T e B ERITLE A CHEGEE i R RHIE T 1T A staticallv hahncc:] by a mt;hl weight,
LA GEn kil .i“.“|_92_ s s ] g, JHEE 3 attached in front of the upper hinge
waed iE B o HiE R ' T aas | T o iB HE bearing and moving through the verti-
& RN s R oEn e o H RN N REHESL SHINL o cal stabilizer.
m ' T ...: SRS . 1 [T :I 1] :. — = s B R R MR E RS ) : X gL e .
RS ] EEREE A S i Wing is made up of two outer panels,
PN © 6] 1 i (B0 ihead TR R 239 b G HRE S LM GRS REE B |
71 ) T O L 5 R R W SR e o -
i i1 R AR ISA ] A R R i I, WA
ﬁ -
| 100 200 300 400 500 600 T00 NAUT I-I:Ll Thank Youl Aga’n...
Top-ranking engineer giving a promising newcomer some practical
information obout one of AC's high altitude pressure chambers, 4.280 1b., with equipment, Current  rpm.—the airplane ascended initially at
maximum gross weight, with tip tanks, 4,500 fpm. Indicated airspeed in the
15 7,500 1h. Civil Aeronautics Admin- {Iimh was 2115 kt. Tailpipe tempera-
¢ ? istration may boost this hgure by 100 ture was 600C. At 7,000 ft., the rate
How far can an engineer go at AC b o cimb was 3000 fpm at 15,00 ft
. Total of 375 gal. of fuel (JP-1 or 2,000 fpm.

IP-4) 15 contamned in a 25]-gal. fusclage Cl‘lllEE and single-engine. At 16,000
tank and two 62-gal. wing tip tanks. ft, pulhng 21,500 rpm.. the twin-jet
Maximum  range 15 820 npant, mi.  ndicated 265 kt. for true air speed
Serviee cetling is 32,800 ft. CAA limit  (TAS) of 343 kt. or 395 mph. With
ceithng 1s 25,000 ft. fect off the rudder pedals, the left en-

Overhaul period of current engines  gine was cut off. There was practically

That depends on your aspirations. Do you want long-range security?
Diverse assignments? Professional status? Intriguing location? A top

m!:rjc!gﬂmﬂm pDSIhﬂn?“SPGSSIHEiDﬁndl::l“ﬂfThErr!c:T AC—the Electronics is 300 hr. CAA has increased this to  no vaw. With no increase mm power,
Inertial Guidance Systems » Division of General Motors. One thing is sure—if you are a graduate 400 hr. in upcoming production air- airspeed slowly dropped off finally to
Ahsikiae Hidl Gaikaics engineer in the electronic, electrical or mechanical fields—you con go - / '
. places at AC, because AC is going ploces. AC is in the instrumentation Bv comparison, the French have
Bombing Navigational Computars ® business. And there are virtually no limits to the projects and problems set 500 hr. for overhaul. If no jet fuel
Gun-Bomb-Rocket Sights » —both military and commercial—to which AC can apply its top-flight 15 available, airplane can operate on 50
R personnel and world-wide facilities. Today AC builds the AChiever— or 100/130 octane gasohne for 50 hr. e it

of the current 300-hr. period, accord-

inertial guidance system for some of the world's leading missiles—plus |
ing to Beech.

a wide variety of other electro-mechanical, optical and infra-red devices.

211 PEMMNSYLVANIA AVERNUE

Gyroscopes ®* Torquematers @ INDIANAPOLIS 4, INDIANA

speed Sensitive Switches and Tomorrow AC may build inertial systems for commercial aircraft and MS 760 Performance fﬂr the bfggﬂsf
Sensors ® Vibacall » Skyphone ships af sea as well as automotive electronic components, This is the kind Kev features evidenced during Avia- .
of opportunity you should look into—today. Just write the Director of rioN \WEEK flight evaluation il1r.]|1ﬂf.{1 sales year in
Scientific and Professional Employment: Mr. Robert Allen, Oak Creek e Small field adaptability, At takcoff
Plant, Dept. D, Box 746, South Milwaukee, Wisconsin; or Mr. M. Levett, gross weight of |'hr:||1t 6020 .. into a the hfoﬂrr of
Dept. D, 1300 N. Dort Highway, Flint 2, Michigan, It may be the most 12 kt. wind, MS 760 few itsclf oft at
imp{;.rfﬂnl letter of your life. a5 kt. “iﬂlill 2,000 #t. Normal 100 kt.

approach, full faps (55 deg.), resulted '
in touchdown at 80 kt. and landing roll ~ SPEED brakes are electrically controlled.

WAL
of less than 2,000 ft. Upper plate opens toward the rear, 59 deg. | RS A 2y

AC SPARK PLUG <% THE ELECTRONICS DIVISION OF GENERAL MOTORS * Rate of climb. At full throttle—22 600 Lower plate opens toward front, 65 deg. | Aviation aubsidiary of CRANE
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REAR fuselage of the MS 760 is demounted by removing six bolts. Work time to detach
tail is approximately 15 min. Demounting exposes complete engine installation.

BGVO

- - ‘_'*_"h_l:;L 1‘-‘ _J.T' I

18 MINUTES

—r T T T T T = T T I T - —
FUEL USED 10 20 30 40 &0 60

GALLONS

CLIMB chart for MS 760 at maximum gross weight of 7.500 1b. Rate of climb vanies from

2,400 fpm, at sea level, at 230 kt. IAS, to 1,300 fpm. at 15,000 ft. at 200 kt.
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cach attached to a center section con-
structed integrally with the fuselage.
The outer panel has a single spar to
carry bending loads and a torque box
between H1L main spar and the rear
spar. ‘The rear spar does not carry
bending; merely closes the torque box,
Fach ptml is attached to the fuselage
by three bolts (two on front spar, one
on rear spar) and one pin (at leading
edge).

FFour place, with tip tanks full, wing
loading is 39.8 Ib./sq./ft. With tip
tanks empty, wing loading is 36.6 lb./
sq)./ft.

T'he static balance of the ailerons,
on the wing traitling edge. is provided
bv a metal weight attached to the nose
of the acrodvnamic balance, located in
front of the hinge line. A fabric seal
15 attached to the balance nose and to
the rear wing spar. The nose balance
moves between the upper and lower
skins of the rear part of the wing.
Only the left aileron has a trim tab.

Elevator also i1s of standard con-
struction. It is statically balanced by
metal weights attached at the front of
the aerodynamic horn balance. The
horizontal stabilizer angle is adjustable
i fhight. There 1s no elevator tnm
tab.,

Canopy of the MS 760 1s construc-
ted of high-impactresistant Plexiglas.
Access to the cockpit is by a small
entrance ladder, Canopv cannot be
closed until entrv ladder 15 stowed
(microswitch in closing circuit being
controlled by the ladder).

The cockpit is plush, roomy and com-
fortable. Leather-covered  front  and
rear seats are hxed. Back of the front
seat 15 detachable. Back of the rear
seat is made up of the rear pressure
bulkhead. The seats are nather ad-
justable nor ejectable.

Baggage Space

Baggage mav be carried under rear
scat and in fuselage compartment aft
of the cabin. Former embraces area 36
in, wide by 25 in. long by 9 in. deep.
Rear compartment, which will be ex-
tended to the next bav in future
deliveries, presently takes in an area of
22 in. wide bv 23 in. long by 15 in.
deep.

Opening and closing control of the
canopy—made up of a fixed windshield
and a sliding canopy cover which opens
toward the rear—is electromechanical.
Manual control permits opening in
case of electrical failure. Exterior fold-
ing handle opens and closes the canopy
when the airplane is parked. The wind-
shield 15 equipped with adjustable blue
sun shades: canopy has adjustable cur-
tains on side windows.

[nstrument pancl consists of a lett
and right flight panel, and centered
engine panel. Radio-navigation controls

are located just to I’}H: right of the
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engine instruments and on the lower
panel adjoining center power controls.

Flight instruments include acceler-
ometer, radio-compass indicator, clock,
airspeed, artificial horizon, rate of chimb,
triple indicator giving aileron tab, hon-
zontal stabilizer and flap position, altim-
eter, gyvromagnetic compass and turn
indicator.

Fngine instruments include jettison
valve control, fuel gage and flow meter,
tachometer, tailpipe temperature in-
dicator, oil pressure switch, engine fre
warning light.

Left lower panel seats gear indicator,
cabin pressure indicator and pressun-
zation warning light, temperature gage,
radio switch box, oxvgen control and
cabin ventilation. Right lower panel
contains circuit breakers, battery switch,
enerator switch and warning hght,
FLIHL' box.

Gear Switches

Landing gear, dive brakes and faps
switches are located on console on left
side of cockpit, adjoiming pilot's seat.

IFlight controls are dual, embracing
ﬁght{‘r-t_rpf sticks for longitudinal and
lateral control, and adjustable rudder
pedals. Lankage 1s nigid tvpe, with push
rods, torque shafts and links. Switch
on top of left stick controls longitudinal
and lateral trim. Rudder |Z:I'[.f.L'II"1 are
adjusted via a small wheel located below
instrument panel at the center of each
set of pedals. Right-hand rudder pedals
and stick can be disconnected.

Dual power controls are located on
quadrant centered below engine instru-
ments and on console on left side of
cockpit.

Normal ﬁ't:!rlhlff 1s made on the air-
plane’s battery., Turbine starting pro-
cedures are relatively simple and quick.
With electric boosters on, the left
starter was cngaged until the tachome-
ter showed 1,000 rpm. Ignition (light-
ing button) was squeczed and fuel {u:n:L
advanced all in one motion and held
until tail pipe temperature was indi-
cated, The starter was cut at 5,000
rpm. and agnition released; same pro-
cedure was used for night engine,

Taxi and Takeoff

Naose wheel steering 15 linked to rad-
ders, and the airplane moved along at
a good clip at 11,000 rpm. Before take-
oft, the nose was trimmed a shade high
and 17 deg. of Haps lowered.

With three of us aboard, and about
150 gal. of JP-4 in main tank, the air-
plane, with equipment and light bag-
gage, grossed out at about 6,020 1b. Sea
level pressure was 29.90. Outside air
temperature was 47F. Field elevation
at MacArthur Field is 98 ft. Wind was
from the west-northwest at 12 kt.

MS 760 took the runway innmr}i.ltrl}u
no warm-up being necessary.  With
brakes locked, Hl[l]fﬂf.“:- were advanced
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THREE-VIEW drawing accentuates clean lines of MS 760,

Length almost equals width.

Beech MS 760 Specifications and Data

SPECIFICATIONS:

gt e R L R TR A DR o e T cee 33 ft. 3 in.
T e S RS e w2 R AN
FRNIERE o oomewrcnrnien e o mns R T L R o cirsannsssves B L O In.
VIR BHE o wmpmin st crmsbaswamonss R S s 1939 sq. B
Vierhical shabiliver Sutface: ...ooiiiiisa s swviviisaesinia s . 18.42 sq. ft.
Horzontal stabilizer surdaoe ..o 0o i esionesnscssoe IS T G s A
Empty weight (as equipped) .....ocvvvnniranes casesaaerees Haoh 1B

Maximum gross weight ................ B i e AR 7,500 1b,

Tricycle gear:

IO . o o T e S L o B R R T R RTRTRRCRINTRRI . [ o I
VTR R o S N R i SN s R 13 Bt. 2 in.
IRROEER OIS o vt B e A T S S S i 19 in. x 7 in.
PR BBEL it o s s s R S T R B R B e . 14 in. x 6 1n.

IF'uel (total of 375 gal.):

R e e - R R S e R s e e i 251 gal
R TN 5 o bt O Wl e ok, M e m R T s 124 gal.
Rl CapaiY ov vovornnsotremmenmesa iy e A W e 3.7 gal.

Powerplant: two Turbomeca Marbore 2C jet engines with maximum continuous rating

of 8§80 Ib. static thrust each (22,600 rpm.) at sea level,

PERFORMANCE:

By G e T S S ORI o -, | W | /7
IV " BENOB - &.o i3m0 0 s i e I wo— 380 kt, (410 mph.)
RO IR 1. vt o g S G R % 32,800 fr.
CAA limit LLI]IIIE ¥ e S R R S o 25,000 ft.
|||m:tn:_|||||hh:'-"".rﬂﬂ[H"r R P L g e e N B IR 5, |
Rate of climb (22,600 rpm.):

o devel (at 230 ok TAS) & i nis sens e R 2,400 fpm.

15,000 8t {2t 200 K TAS) ......oovmnessosrsmsasmensesn 1,300 fpm.
Rate of climb, single-engine (22,600 rpm.):

O OWEL o o R S W R R A T g 600 fpm.

O e i R e e e b RN P e e 100 fpm.
Stall speed (clean) . " R e S el R
Stall speed (dive thu ulendr_d I:L]]:Ii. 5’:7 deg] ...... AP e . 3k ' X
IVTRXEENTINN TRTRIE . 0o i detcq, o m, oo e o o S KRR 520 naut. mi.
Intermediate range (30 min. reserve) . ..........ccivvvnnen.. B75 naut. mi.
BAOIARIRG0 5o R Sl T R S e S e S ) 2 hr. 45 min.
Takeoft ground run (sea level, nowind) . .................... 2,460 ft.
Landing gronnd run (sea level, no wind) . ................... 2.115 ft.
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For Peaceful Purposes and the Benefit

of All Mankind The National Aeronautics
and Space Administration Announces

its Authorization by the Congress

of the United States

To Direct and iImplement U.S. Research Efforis

Iin Aeronautics and the Exploration

of Space

“The aeronautical and space activities of the United
States shall be conducted so as to contribute materi-
ally to one or more of the following objectives:

(1) The expansion of human knowledge of phenom-
ena 1n the atmosphere and space;

(2) The improvement of the usefulness, performance,
speed, safety, and efficiency of aeronautical and
space vehicles;

(3) The development and operation of vehicles capa-
ble of carrying instruments, equipment, supplies
and living organisms through space;

(4) The establishment of long-range studies of the
potential benefits to be gained from, the oppor-
tunities for, and the problems involved in the
utilization of aeronautical and space activities for
peaceful and scientific purposes;

(5) The preservation of the role of the United States
as a leader in aeronautical and space science and
technology and in the application thereof to the
conduct of peaceful activities within and outside
the atmosphere;

(6) The making available to agencies directly con-
cerned with national defense of discoveries that
have military value or significance, and the fur-
nishing by such agencies, to the civilian agency
established to direct and control nonmilitary aero-
nautical and space activities, of information as to

discoveries which have value or significance to
that agency;

(7) Cooperation by the United States with other
nations and groups of nations in work done pur-
suant to this Act and in the peaceful application
of the results thereof: and

(8) The most effective utilization of the scientific and
engineering resources of the United States, with
close cooperation among all interested agencies
of the United States in order to avoid unnecessary
duplication ofeffort, facilities, and equipment...”*

The excitement, the importance, and the scope of
the National Aeronautics and Space Administration
are apparent, we believe, from our enabling act.
Career opportunities at NASA are as unlimited as
the scope of the organization itself.

Please address your inquiry to the Personnel Direc-
tor of any of the following NASA research centers.
Your inquiry will be answered immediately, and
will be treated in the strictest confidence.

Langley Research Center, Hampton, Virginia
Ames Research Center, Mountain View, California
Lewis Research Center, Cleveland, Ohio
High-Speed Flight Station, Edwards, California

*Quoted from the Mational Aeronautics and Spoce Act of 1958,
{ Positions are filled in accordance with Aeronautical Research Scientist Announcement 61B)
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NA SA National Aeronautics and Space Administration

to the stop and gages cheeked. Read-
mgs were i the glu_n and the tachom-
cter incdicated 22,600 rpm. Brakes were
released and the airplane moved swiftly
down the runway.

Rudder travel 1s 21 deg. left or right.
Control was cffective at 60 ke, at 85
kt. nose wheel was raised and we were
airborne, m about 2,000 tt., Gear re-
traction takes about 15 sce. Aiarspeed
built up guickly past minimum control
speed of 110 kt. Flaps were raised at
[40 kt. with little sink. Airplanc was
st bevond boundarv markers when
normal climb was initiated. Speed was
215 kt. Rate of climb, at full throttle,
1,500 tpm. Twl pipe temp. was 600C,

The MS 760 has a hrm, smooth re-
sponse to control pressures and 1s not
an overly sensitive atrplane. The air-
plane quickly trimmed up via switch
hutton on the left control stick for
hands-off ascent, We were quite com-
fortable in the pressurized and air-con-
ditioned cabin.

Chimbing through 7,000 ft. our rate
of ascent was 3.000 Fl'.-m At 135,000 ft.
the rate of climb was 2,000 fpm. Visi-
bility was good during ascent. Airplane
was leveled off at 16,000 ft. and crossed
Nitchell AFB, 22 naut. mi. west of
takeoft, at this altitude.

Throttles at crusing altitude were
reduced until rpm. mdicated 21,3500,
slightly above normal cruise rpm. of
21,000, Outside air temperature was
—13C, Tal pipe temperature was
530C. Airspeed indicated 265 kt. for
a true reading of 345 kt. or 395 mph,
Cabin pressure up to 16,500 ft. indi-
cated 7,000 ft,

In case ot |::uumrint1'ﬂn Failure, m
oxvgen bottle of 264 gal. (1.75 gal.
2,175.6 psi.) is loc ted in fll"-{.] tg{_ n0Ose,
valve of which 15 controlled by a H.:I'E”L
at right front scat. The bottle 15 con-
nected to four oxvgen regulators; two
at the front scat and two at the rear
scat., Demand tvpe regulators are con-
nected by fexible tuhmg to Ulmer
16 mm oxvgen masks.

Aileron “control and stabality of the
MS 760 were excellent dunng turns at
varving specds and rates of bank, Aile-
ron travel 1s 15 deg. 20 min. up, and
7 deg. 40 min, down.

Acceleration Time

In Hight, speed with which power
controls (throttles) are moved 15 not
limited due to acceleration control on
engine,  Acceleration time varies with
speed and altitude, Time to accelerate
from 17,000 rpm. to 22,600 rpm., at
4,900 ft., averages 5 see. At 13,000 ft.
time averages 8§ sec., and at 23,000 ft.
average is about 10 sce.

Authorized maximum speed of the
AMS 760 1s lmited to 350 kt., which can
be reached at an altitude concurrently
with Mach 0.7. Fuel tanks cannot be
icttisoned, but can be draned in fhght
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through the jethison wvalve,  Average
drain time 1s one minute.

Left engine was pulled to adle at
16,000 ft., then cut off. No vaw was
apparent. Directional control, with fect
removed from rudder pedals, was excel-
lent. No power was apphed to nght
engine, which held to 21,500 rpm.
Cleanness of M5 760 was apparent as
airspeed slowly dropped to ¥|m|n:| even
at 180 kt., or 267 mph. TAS.

Turns at varving degrees of bank,
both left and right, pmul no problems.
The arrplane has no tendencey to spin.
In the event it did, loss of altitude per
turn is about 1,600 ft. Airspecd was
reduced to 130 kt. for air start, which
wis immediate.

Speed Brakes

Normal descent in the MS 760 usu-
allv is made at 21,000 rpm. at 1,000
fpm., speed not to exceed 350 kt, Spe-
cifications call for 2,000 fpm. rate for
nipid descent, at same power setting
and aspeed hmitation.

We got down faster by using speed
(dive) brakes. Brakes are controlled
clectrically, with mechanical control
available in event of clectrie fatlure.
Brakes consist of four wmechanical
plates, one on I.'I}}ljl’._'T surface and one on
lower surface of each wing. Thev are
located in Front of the Haps with hinge
lines parallel to wing axis. Upper plate
opens toward the rear (59 deg. 30 min.);
lower plate opens toward the front (653
deg. 45 min.).

Rate of descent with speed brakes
was 4,000 fpm. Airspeed was 200 kt.

With full Aaps and speed brakes ex-
tended, airplane will stall at about 83
kt. In clean configuration, at an alti-

The nose dropped straight,

tude of 6,000 ft., MS 760 stalled at 94
kt. IAS.

Safe I'light stick shaker gives ample
stall warning, moderate stick buffeting
occurring about 5 kt, above stall speed.
Fxcellent aileron control of the airplane
was apparent when moderate to steep
turns were made at just above stall
speed, stick shaking thronghout, There
was no tendency for wing to fall off.

Docile Airplane

With throttles to idle, and the nose
pulled high, there was no sharp break.
airplane
holding level, and shaking stopped as
speed mereased, nose then pulling up.
The airplane was quite docile. Altitude
loss was neghgible; and would have
been nil with t]"]-'[}h{_ﬂl‘h]n of power,

Approaching T'eterboro, N. ].. for
landing, speed was reduced to 150 Lkt
Gear should be raised or lowered at 160
kt. or less. Speed also applies to Hap
extension up to 20 deg.; % om 20 te 55
deg. (full), limit spec d is 140 kt.

With speed brakes off and gear ex-
tended, the airplane was flown down-
wind at 150 kt. Base leg was flown at

30 kt., Aaps lowered to 17 deg. Iinal
approach was made at 100 kt., full flaps.
Iftective mid 1in holding approach speed
was safe flight speed control indicator,
centered above MS 760 instrument
panel. Correct speed will center vertical
needle. Too low or high a rate will
cause needle to deflect left or right, in-
dicating corrective measures.

Touchdown was made at S0 kt., air-
plane settling in smoothly dftu’ round-
out, L .111:.1:110 roll was less than 2,000 ft.

All MS .-"EI”H are bult and test-Hown
in I'rance, before dismantling and ship-

AVIONIC equipment is mounted at work-bench height in the nose of the MS 760. Cover
panel is hinged forward for quick access and maintenance,
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ment to Beech. Units arrive unpainted;
color is added in Wichita. Mirst aireraft
was sold to Timken Roller Bearing Co.
(AW Dec. 2, 1957, p. 98). Second de-
liverv, scheduled for next month, 1s ear-
marked to a private individual in Cali-
fornia.

Beech  will  accelerate  marketing
cttorts in 1959 and will continue demon-
strations for prospects in various sec-
tions of North America. Company last
month demonstrated the airplane at
Fensacola, Ila., in line with the Navv's
trainer evaluation program.

Among handling equipment included
with cach purchase 1s a wing hoist sling,
aft fusclage hoist sling, tow bar, two
cradle fixtures, a set of wing bolsters, aft
fuselage handling dollv, aileron and ele-

vator rigging fixtu re, speed brake rigging
fixture, fap fxture, rudder rgging hx-
ture, engine handling hoist and engine
nandhing adapter.

Also included are numerouns spare
parts and supporting equipment, among
which are extra tires and tubes, various
bolts, rings, connection hose, seals,
wrenches, threaded axles, nuts, locks,
washers, pins, etc.

In offering the airplane in the Umited
States, Canada and Mexico, the Beech
policy stresses full support for customers
on spare engines, parts and scrvices.
Company stocks both engines and spare
parts at its factory.

_';'hank You, Again...

ROBERT HEMDRICKS
JI000 WINDOKNA AVE., BURBANK, CALIFORNIA

for the biggest
sales year in
the history of

HDROAIRE

Aviation Subsidiary of CRANE
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Soviet s Flight-Test All-Metal Glider

Soviet glider, designated A-11, is all-metal and has a V-tail. Aircraft is equipped with devices
for in-cloud flying. Maximum speed is almost 250 mph. Glider’s wingspan is 521 ft.

Structure of the NS 760 1s simple to
imspect: interchange of parts and main-
tenance can be quick. Nose of the air-
plane folds forward to expose clectronic
equipment at work-bench height, In-
strument panel hinges aft for work
inside the airplane.

Beech emphasizes that both engines
mav be removed and replaced by “four
mechanics in 50 min.

Entire rear fusclage of airplane is de-
mountcd by removing six bolts.  All
controls are push-pull rods which dis-
connect without disturbing control ng-
ging. With tail detached, which takes
about 15 min., complete engine instal-
lation 15 exposed. Landing gear 1s
mounted to basic airplane structure,
which allows readv movement of the
aircraft with wings removed.  Access
hole in fusclage also permits limited en-
gine maintenance,

[F'uel is fed to Marbore 2C engines
via two submerged pumps loc ated at
the lower part of fusclage tank. If there
15 less than 238 gal. of Fuel in the fuse:
lage tank, the fuel level control valve is
np{_nul and fuel is forced from tip tanks
by compressed air to fuselage tank
where the level is maintained constant
during the transfer process.

Airplane’s hvdraulic stallation 15
limited to the brake svstem. There 1s
no emergency braking svstem. MS 760°s
c¢lectrical installation operates on direct
current of 28v. It is a single wire svs-
tem with ground return through the
structure. Nickel cadminm h,l.ttf:r}' 15
of 24v. and 35 amp. hr. capacity,
located in the fuselage nose. T'wo in-
verters supply three-phase, 400 cycle,
115v, alternating current.

Gear is retracted clectrically, with
manual extension i event of electrical
system failure. Flaps, dive brakes, hon-
zontal stabilizer adjustment, aileron tab
control and canopy control also are elec-
tro-mechanmcal.

Airplane is pressurized from second
bulkhecad forward of cockpit to just
aft of cockpit. Pressure tightness be-
tween canopy and fuselage and between
upper and lower inspection doors 15 via
inflatable rubber seals. Seals are m-
flated by air bled from the engines. For
temperature control of cabin, hot air
bled from engines is sent directly mto
cabin.

If cold air 15 wanted, air bled from
engines 1s sent in a boot strap air cvele
coohing syvstem, then to the cabin.

To avoid moisture on windshield and
side windows, all conditioning air can
be directed toward defogging outlets.
In normal operation, a part of the con-
ditioning air goes directly on the wind-
shield, the rost zoing to the foot-air
distributors,

In event of ventilation system fail-
ure, the cabin mav be ventilated
through an outside air intake located
high pressure area in front of wind-
shield. Door opening is controlled from
the pilot scat. In case of pressure regu-
lator failure, vacuum pressure reliet
valve offsets dangerous pressures. Should
cabin pressure go below outside pres-
sure, the valve brings cabin pressurc
back to outside pressure.

In cvent of complete electrical sys-
tem failure, landing gear, brakes and
canopy will be used with emergency
controls. Landing will be made with-
out Haps.
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(Continued from page 15)

Changes

C. M., Christenson, assistant vice presi-
dent-flight operations, United Air Lines,
Inc. Also: J. J. Davin, appomted to the
staff of the vice president-marketing,

Robert R. Haller, director-engincering and
sales-ground support svstems, Southern Cali-
fornma Aarcratt Corp,, Ontano, Cahf,

Robert Kinkead, assistant to the wvice
president and sales manager, Republic Avia-
tion Corp., Farmmgdale, N, Y.

C. B. Smith, customer relations manager,
Flectronics Division, Rvan Acromantical Co.,
San ﬁiugu Calif.

William ]. Schoenberger, manager-weapon
systems projects, Defense Eleetronic Prod-
ncts, Radio Corporation of Amenca, Barling-
ton, Mass.

Harold J. Huber, section manager-radar
systems  rescarch, and  Murray  Hoffman,
aroup supervisor-microwave nebworks and
antennas, Government and Industrial Staft-
Research Division, Philco Corp,, Phila,

Dr. Steven Yurenka, manager, Advanced
Structures Research Laboratory, Rescarch &
Development Division, Narmeo  Industries,
Inc., San Dicgo, Calif. Also: Harold H.
Levine, rescarch chemist for the Division,

Harold K. Hatheld, MW estern  regional
sales manager, Kavlock Division, Kavnoar
AMfg. Co., Inc.. Rivera, Calif.

Williom C, Bohn, director of technical
mformation, Industrial Aconstics Company,
Inc., New York, N Y. Also: Dr. Uno In-
gard, staft consultant-rescarch and develop-
mient for the company’s acrocoustics labora-
tory,

Dr. Donsld G. Wilson, gencral manager,
IElectronics Dhivision, Strom berg-Carlson 1i-
viston  of  General  Dyvoamies Corp,,  San
Dicgo, Calif,

Landis Carr, customer relations TUPICsU-
tetive, 1527 program, Fairchild Engine and
Airplane Corp., THagerstown, M.

Philias H. Girouard, T.|1.‘LL]H|:III!L!H ciearc-
mrtor, Consolidated Electrodvnamics Corp,,
Pasadena, Cahf, Henrv S, Black sic ..:,u;l.
NMr. Gironard as director of the Data'Tape
1 Mivision

\erojet-General Corp., Azusa, Calif., has
mnounced the following appomtments: D,
G-‘.:l‘.:-rgr.: Moe, head ot the corporation’s
Astronantics Laboratory; Ravmond ] Mel-
chione, "if__i;h’r test center  resident  repre-
sentative at Edwards AFB; Wilbur G, Clay-
ton, logishics coordmator-Titan weapons svs-
tcm  program, 'urbo-Machinery 1 hivision:
William Mullock, general ]‘.IIIII’-:.1I.!-||H' aeent.

Samuel |. Davy, manager of ficld opemn-
tions, Arnma Division, "Ll.nLHLdn Bosih Arina
Corp., Garden Citv, N. Y. Also: Karl H.
keller, site manager of the Arma Division's
CLI].IL' Canaveral Operation, Air Foree Massile
Test Center, [la.

Richard N. Schuck, director of the newly-
established Marketing Rescarch Department,
Marketing Division. Consohidated Electro-
dyimamics Corp., Pasadena, Calif,

Willlam M. Shultz, ]]u..tﬂ assisbnt o
the ; manager, Pilotless Aireraft Division, Boe-
mg Airplane Co., Seattle, Wash,

Rul‘.rurl L. Schroeder, 151'11:,1:& sales 1man-
ager, Pesco Products Dhivision, Hnrg-"ﬂf.‘!niq_'t'
Corp.. Bedford, Ohio.
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aEnglneers
See

'the job
through
gt Roht:

.#-"" -

e I'-'-‘_"": oy g

Engineers at Rohr enjoy the special satis-
faction of seeing their ideas take shape
from plans straight through production.

No studies that get pigeon-holed . . . no

projects that never get off the ground
. but important engineering jobs that

get into production right here at Rohr.

And, Rohr, today offers experienced en-
gineers the opportunity and security re-
flected in a backlog figure of over a
quarter-billion dollars — more than 605
of which is in commercial contracts.

Currently Rohr needs Design, Liaison, and
Structures Engineers who have a back-
ground of achievement . . . and who
desire a future with greater satisfaction
and accomplishment,

If you qualify, please forward full resume
at once to J.L. Hobel, Industrial Rela-
tions Megr., Rohr Aircraft Corporation,
Chula Vista, California. pept, 11

AIRERATY COREPMODEANIDRN

Chula Vista and Riverside, California
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EMPLOYMENT OPPORTUNITIES

Brilliant Ground-floor
Opportunities for

SEV

HIGH-LEVEL

ENGIN

In a New
Missile

EERS

Creative
Group

IN SUNNY SAN DIEGO

Seven brilliant opportunities are
open for creative engineers in
Solar’s new missile group. The
projects involved are exceptionally
exciting and challenging but can-
not be publicly announced at this
time. The right seven men joining
now will get in on the ground fHoor
and gain key creative positions in
their fields 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 amilysis. . servo-mechanisms,
precision airborne hydraulic servos,

SOLAR SPECIFICS

Solar is a medium-size company

2500 people in San Diego ) with
a suceessful history since 1927, 1t
is big enough to offer the most
advanced personnel policies, vet
small enough so vou don't get lost
in the crowd, Salary and perform-

SOLAR

AIRCRAFT COMPANY

ance reviewed semi-annually, Solar
is miking many significant contri-
butions to Space nge lL'L'IIl'I:{I]l"}_I_J',}’
and the special professional status
of engineers is fTully appreciated
and recognized, A new 60,000 sq.
it. engineering building, necessi-
tated by expanding rescarch and
development, will be completed
in 1959,

IDEAL LOCATION

Salar is located in sunny San Diego
with the linest year-around climate
in the U.S. Recreational, cultural
and educational facilities are
superh, The new advanced science
branch of the University of Cali-
fornia offers exceptional opportu-
nitics tor turther study., Outdoor
living and sport can be enjoved all
yvear long, You and vour family will
really “live” in San Diegol

SEND RESUME
Please send resume of yvour quali-
fications at the earliest opportunity
to Louis Klein, Dept, E-332, Solar
Aircraft Company, 2200 Pacific
Highway, San Diego 12, Calif,

Sar DIEGD

CES MOINES
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EMPLOYMENT OPPORTUNITIES

METALLURGISTS o PHYSICAL CHEMISTS « SOLID STATE PHYSICISTS « CERAMISTS
¥ - e = — il T v ————— = -

!
ARE YOU OVERLOOKING SOME
OF THE MOST CRITICAL CHALLENGEN

IN THE MATERIALS FIELD?

Listen in on this interview with Dr. A. E. Focke,
Manager Materials Development at General Electric’s

Aireraft Nuclear Propulsion Dept., Cincinnati, Ohio

]

To
. EMPLOYERS

who advertise
for MEN:

When there are many applicants

PROFESSIONAL PERSONNEL REQUISITION

Y Cycle Analysis and Mission Studies

Responsible for analytical studies of advanced engine cyveles 2
in support of hypersonic ramjet engine research program. ~o .
Will also be responsible for vehicle mission studies in hyper- el |
sonic speed ranges. Requires extensive experience in high
speed acrodynamics and propulsion eycle analysis,

Position is in ASTRO, Marquardc's research division. Small,
enterprising group offers excellent potential for individual
contribution. Requires degree plus 7 years experience. Needs
combination of strong technical background and leadership
ability.

for a single position it frequently

Marquardr is growing fast through expansion and acquisitions. happens that the only letters ac-

Located in sunny Southern California, 1t offers the advantages
of pleasant climate, summer and winter sports, a relaxed way
of life., Salary and company benehts rank among the highest

in the industry.

Contact: Floyd E. Hargiss, Manager Professional Personnel
16551 Saticoy Street, Van Nuys, California

e 71'3' Advaneced power and wee pors su ppord
: gyatems for artr and space

VAN NUYS AND POMONA, CALIFORNIA - OGDEN, uTAK | WRERAT L,

i

arquard!

AUTOPILOT
ENGINEERS

ADBDRERR ROX N, REPLIER TH: Bar N,
Clisstfivd Ade, e, of this pablication,
ol (o affire pediest e,
SYEW YoORK ag: f* 6, BOOXY 17
CHICAGa 1 320 N, Mivhisan Ave,
SAN FRANCISCH L 688 Pasi S,

POSITION VACANT

Aircraft Tubing—Man with knowledge of
Alreralt Tubular Produeta Specs; nequainted
with airernft mfgrs. and contructors to con-

knowledged are those of the most

promising candidates. Others may

not receive any indication that their

letters have even been received by

a prospective employer much less
given consideration. These men
often become discouraged, will not
respond to future advertisements,
and sometimes question their bona

fide character.

Every advertisement prinfed in
the Employment Opportunities Sec-

tion is duly authorized .

It will help to keep our readers

Q. pr. Focke, | have heard it sald
that the Aireraft Nuclear Propulsion
Program adds a new dimension fo
materiols technology.Do you agree?

A. Strictly speaking, Mr. Walsh, re-
nctor development for any applica-
tion may be said to do this, since
materials must be selected for their
nuclear as well as their physical
properties.

For some applications we look for
high neutron absorption eross soc-
tions; for others, low capture eross
sections.

For example, the material selected
for the moderafor must be capable
of slowing down the neutrons pro-
dueced by fission to thermal energy,
about 1/40 ev from their original
energy of several million ev with a
minimum loss of neutrons by para-
gitic capture. Control rods on the
other hand, must have high capture
cross gection for neutrons.

In practically all material applica-
tions for the nuclear power plant for
aireraft which we are developing
here, however, we have a high
temperature problem of dimensions
unique in materials technolopy.

Q. Why Is that, Dr. Focke? Aren’t Q. can a materials man work of-

these problems similar to those al-

ready solved for marine nuclear
propulsion?

A. In the ANP program weight and
gize are severely limiting factors.
Here we are dealing with a small,
high denszity reactor a amall fraction
of the size and weight of the sub-
marine reactor, To jam high energy
into small volume requires the de-
velopment of high temperatures.
Generally the higher the reactor
exit-air temperature, the better the
overall performanee of the power
plant,

The crux of the problem here is
the fact that common materials de-
gired for some parts of the reactor
for nuclear considerations, eannot
operate at the maximum tempera-
ture of the over-all system.

These charts, prepared for a re-
cent paper will give vou a better
conception of the materials problem,
Fig. 1 summarizes the general re-
quirements. Figs. 2, 3 and 4 review
a few of the basie phyvsieal proper-
ties of each of 11 metals selected for
discussion.

fectively at ANP without previous
training In nuecleonics?

A. Certainly. All the orthadox skills
of the metallurgist, ceramist or
chemical engineer are called into
play here. The Aireraft Nuelear
Propulsion Department will provide
necessary training and information
in nucleonics,

Q. What you've just told me, Dr.
Focke, | certainly can discern the
challenge to the materials man that
you have here. | suppose you are
working with alloys of some of the
more exofic metals so much discussed
in the latest technical literature?

A. Security limitations forbid my
naming specific materials on which
we are concentrating our investigpne-
tions at this time. We have, however,
made considerable progress, though
n great deal of work remains to be
done before ocur first high perform-
ance nuclear power aircraft mokes
its maiden flight.

One of our principal problems is to
be sure we have people with the re-
quired technical competence and spe-
cific abilities to function efMectively.

Closed loop onalyses of flight control L*Lﬁfu]ﬁ:"ﬂ;‘.i”;f,ﬁ‘;“i’l‘f,,f“I'."’}f;ﬁ“;::]"fk_,r?:,‘,';‘:: interested in this advertising if you e — — _—
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Dep!. M-11 : ing. Plonesr Helicopter Co., Hallandale, ME GraW'Hi" AIRCRAFT NUCLEAR PROPULSION DEPARTMENT
2 Floridu.

HPoueET || P ||| Publishing Co, Inc. GENERAL wg) ELECTRIC

oy AFRCRAFT tisementse It la the only way we can B 2 S :

0. Box 132 Cincinnati 15, Ohio
idantify the advertiser to whom %o0u mre P.0 3 .
writing. l

BaLLAS TEXAS
A FEW OPENINGS IN OTHER AREAR OF THE PROCRAM FOR: KUCLEAR ENGINEERS # THERMODYNAMICIZETE o MATHEMATICIANS
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cassie QEARCHLIGHT SECTION rovernsin

BUSINESS OPPORTUNITIES

EQUIPMENT - USED or RESALE

- _

BEECHCRAFT Ci188, DiIas

Une of each avallabie. All Top Quallity.
I-.!~.|'-|_-|I+1.|: talte and excellent terms avail-
niale,

Cargo C-46F, Alrline DC-3 and/or Cargo
C-47. Al avallable for =ale with terms
or for lense with lowest rates ever,

GREUMMAN WIDGEDMN

L44A  Models with Ranger
| tngines, or (ystom MeKin-
I non-Hickman Conversion

availahle gy & package, Fin-
=hedl  product  without an
equal, And We Mean It] ||

EXECUTIVE LOCKHEED
VENTURA

new. And We

Alsg mvallophle

Ciorgeous New Horton & Hoe- niee shape, aof
tilt intérior, unequalled any- wholesale price.
where, Send for photograph. sihle,

ah6n-280 MPH. for the ¢ost of a Foeoh,

GRUMMAN GOOSE

Zoro tlme throughout. Like
Menn Itl 1 !
Niew Plape Warraniy,

-HsEd  (innsa,

DEAL DIRECTLY WITH OWNER . . .
In Stock Now for Immediate Delivery!

SIKORSKY 5.51 HELICOPTERS

CAA Four-place Commercial Lioensed with
fresh complete overhanl, Six lefi. with spares.
(Can e purchased Individunlly A5 I8 if
dedired,

ILITARY SURPLUS
IRCRAFT

SENJ-T (T-60G). EN1-4. 1
I'V-2 Harponn. 1 PHY-
SA —All tas B whoslesa e
flvahle with ferry piermit,
anid af very chenp prices.
Write or call for details,

M
A

HANGARS

120 ft. = 2 fr. clear =pan
hangar. 28 .  haadroon.
All =tee] =tructure plus twn-
gtory leam-to's M . whide
on the long sldes. Total 40.-

B sacrifles
Liepse po%-

Exeellent lease terms avallable. Send for color photograph. 0e Bg. Fi. Aoor space. Riih-

tantial piece of Heal Estate,

TRADE-AYER COMPANY

ANTHONY J. MING, LINDEN AIRPORT, LINDEN, NEW JERSEY

WAbash 5-3000

AVAILABLE — FEBRUARY 1ath 1359

LIBERATOR N-1503 (LIMITED)

This long range, well equipped Liberator *’B-24" executive trans-
port that has served us so faithfully since its purchase from
Convair as AM927 in 1948 is being retired in faver of long

range pressurized equipment.

It is now for sale at a very mod-

erate price which includes our extensive stock of spare parts.
For details and specifications contact

AIR TRANSPORT DEPARTMENT
CONTINENTAL CAN COMPANY, INC.

BOX 791 MORRISTOWN, NEW JERSEY
TELEPHONE: JEFFERSON B-3070

™ i W
St. Louis
Lombmr Figkd

Immediate Delivery

NORDEN M9B BOMBSIGHTS
GYRO COMPONENTS
AUTOPILOT SPARES

RAWAY S5ALES,

WAlker 5-8150
4 FORSYTH ST., N. Y. C, 2, N. Y.

WANTED
SUPER DC-3

Exccutive Super DC-3 required for corporation usa,
Must be in good condition, ready to go.—75 En-
gines preferred. Wish to deal direct with owners,

W.0515, Aviation Week
‘.1-3:---. |‘I|ﬂ‘.| I.rl'1|| I.I‘II ]1‘.'I'| Ilr:l. ;\-I &". '-“'-'r '.":.I !I-

Immediate Delivery

Wea stock, overhaul, and install

FRATT & WHITNEY WRIGHT
R1830 R1820
-75, =92, —94 -202, -5, =71

R985 R1340 R2000

and our most populor DC3 engine

R1830 - SUPER - 92

ENGINE WORKS

INC.

Lombert Field Inc. St. Louis, Mo.

PORTABLE

TACK GENERATOR AND
INDICATOR TEST UNITS
FOR SALE

Tests pad ond screw type tests voltoge out-
put, operates on 110V-AC, Complete with
cables.

U, 5. GOV, SURPLUS TESTED

Satisfaction Guaranteed
Order Now Only 587.50 Ea

FUZLY FURLONG
MIAMI 48, FLA,

BOX &5

ENGINE MOUNTS
5110599 Certified
$695.00
PACIFIC AERO SUPPLY
421 N. PRAIRIE HAWTHORMNE, CALIF.
0% 5-B153
DARTS
Gty., 3 Dart 510 enginégs available—i5 days
Gty. 2 Dart 511 engines available—60 days
All with complate Holls Royee overhaul
PRATT & WHITHNEY ENGINES
Eurape's largest stockists of PAW spares! H.I15340
ANZ and R.I1830 engines immedialgly avalable.
Air Engine Services Limited,
Blindiey Heath, Lingfleld, Surrey. U. K.

E——

3-Each BOEING B-17G's For Sale

Recantly releassd from Government service: actively
used wuntil Octeber. Robuilt n 15956 by Navy.
Ideal for high altitude test and experimental plec-
tronic and instrument work, also high altitude
cargo or low altitude spraying. 517,500 to 522,300,
depending on engine time
THOMPSON AIRCRAFT SALES
2626 E. Washington Phosnix, Arizona

BR 5-5475 BR 5-5257

2 HELICOPTERS &%

Lero / 12-B HILLERS Low
Time perfect cond. Time
| Write or phone for full details

EAST COAST AVIATION CORP,
Badford Airport (CR 4-6400) Lerington, Maoss,

MORTH AMERICAN T-28A's

Quantity to choose from, many with very [ow on.
gina and alrframe timé, ldeal for pilot proficiency
chechs orf personal transportation. Cruwses 225
M.F.H. Ferryable condition $3.750.00 er 54.750.00
licensed ; special paint job and licensed for
I £5,.250.00.

THOMPSON AIRCRAFT SALES
226 E. Waihingtoen, Phoenix, ArFzona

BR 5-5479 BR 5-9297

AN FITTINGS & HARDWARE
Btainlass, Aluminum, Brass, Stesl

All sizes—immediates delivery from world's larg-
gt sheld stock. Buoy direct from manufacturer.
Lower prices—quicker serviee. Send for fres wall
charts showing complete line of AN & MEB fittings
and hardware. We alse machine parts to your
own special print. and =fock AN & MS forgings.

COLLINS ENGINEERING CORPORATION
G050 Washington Bilvd. Culver Clty. Californin
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LETTERS

Technical Lag

Yon are to he commended for vour edi-
torial of Dee. 1, “The Soviet Nuclear-Pow-
ered Bomber,” concerning our lamentable
technical lag., Our scientists and enginecrs
too long have been handicapped by an un-
thinking, penny-pinching  Administration.
The United States rests upon its outdated
scientific laurels much like a complacent
hare, while the Russian tortoise moves far
i]]'IL'LId-

What value will a balanced hlt-:]gu[‘ have
in a world dominated by communism?

Let me take this opportunity to congratu-
late the editors and staff of Aviation WeEx
on their excellent coverage of all matters
relating to the ficld of aviation.

The above-mentioned editorial and report
on the Soviet nuclear bomber are typical ot
the high quality reporting found in your
magazine,

W. W, Roacn
Ft. Worth, Tex.

‘Incessantly Slanted’

| find vour rtpﬂtu:! editorials like “'The
Need to Know” (AW Nov. 24, p. 21)
ril:atu::u'h:tt redundant, tiresome, and illogi-

They are, of course, mcessantly slanted
hmﬂrd unlimited aviation (and now outer
space ) expenditures.

You sav vou haven’t been able to under-
stand the |}|I11ﬁ'-i:|],‘.||l'l. that we can't "aftord™
(presumably the guotations mean this is a
dirty word) expenditures that are required
for adequate malitary strength and technical
development of new weapons, You further
say that a limit of 515 billion annually
was labelled the absolute maximum  that
could be spent just before Korea and that
!'-.llh!-.i:ti:l]!,‘l]tﬁ we spent triple and quadruple
that limit.

This is not an honest argument. We
did not “spend” the money for this crisis
—we “horrowed” it. To highlight what
these expenditures are doing to ns, 1 guote
emly one paragraph out of 10 recently writ-
ten by Mr. Lvle C. Wilson, of United Press
International, on the subject. e SaVs,
tor example: "IF the national debt mereases
in the next 30 vears as it has in the past 30
we all would be busted by 1959, By that
vear we would all be earning dollars which
wouldn't be earning much, if anything. For
a real switch, it would probably be casier
then to earn deflated dollars than to spend
them.” I commend the entire article to
VoL

|'i=|11|.r11]1fn:,'|. happened in Germany, it
happened . China, and the Communists
want it to happen here. (It's another thing
they've said in so many words,) Bank-
.n|:|tu paralyzes -::.xpltﬂhh{ driving power
in military and international matters just
as surcly as it paralyzes domestic life. Com-
munism uses every strategem in every impor-
tant "'-E'.'II'ILF'I'.‘—!ITIIIIE’IT‘I. ecconomic, soc ologi-
cal, psvchological, and ideological—to attain
its purpose to destrov us. This must be
President Eisenhower's sole purpose - cs-

tablishing the checks which he is forced to
establish. Certminly he knows the mmpor-
tance of “adequate” national defense and
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Aviation Week welcomes the opinions
of its readers on the issues raised in the
magasine's editoriel columns., Address
letters te the Editor, Aviation Week,
330 W. 42nd St.. New York 36. N. Y.
Try to keep letters under 500 words and
giv a genuine identification. We will
not print anonymous letters, but names
of writers will be withheld on request.

development of new weapons after living
the hte of a professional soldier. (Aund he
15 now m a better position to know what
15 “adequate” i our defense. He must
know this even better than those in the
civilian magazine business.)

This brimgs me to my next observation
regarding another TL]]U][:H'} pomnt of yours.
This is vour public * ‘need to know" PrNCi-
ple.

As you put it, the public has a “need
to know” about how its tax dollass are
being spent. This, being a part and parcel
of the previous arguments, implies that the
detaled plans of our national defense should
be open to the world. This 15 a bit hard
to understand since we have already been
laughed at the world over for not being
able to control our classifed information.
This “freedom™ HAS ASSISTED THE
ENEMY IN BUILDING EVERYTHING
FROM ATOMIC BOMBS TO HELL
COPTERS. Certamnly., cven yvou gentle.
men of the press must agree that the mtel-
hgence factors used as a basis for national
defense would benehit the encmy. There has
to he some time when we trust the jndg-
ment of those in high places when we know
it’s based on informabion that can’t be com-
mon knowledge. It's time the freedon of
the press was properly  used—not abused.
It 15 an abuse to cast general skepticism on
our government “men in hizh places.” De-
mocracy has plenty of checks and balances,
even where classified data is concermned. The
President and kev officials are checked by
Congress, the ational security Council,
and the Department of Defense, to mention
a few,

Let's have support for them rather than
the destructive innuendoes designed to sway
apinion toward vested interests.

One fnal word on the "gagemg and muz-
zling"" of military men. By ther very pro-
fession mialitary men are devoted to disci-
]JIEnL which ensures teamwork and cohesion,
This predominant trait of military life has
proved itself as a life and death necessity
thmur-h the ages. No military man s
gaqgud or muzzled” within the corporate
body. e i free to express his views long
and loud within the Department of De-
fense and in confidence within that Depart-
ment. His views are given every considera-
tion. Decisions are then made by the Presi-
dent, taking all views and factors into con-
sidcration. Some of these factors are not
well known to the partisan compluners.
Once the considered judgments have been
made by the President all true military men,
in traditional discipline, conftorm and sup-
port the decisions.

Your alternative of free rein to public
controversy  between  partisan opinions  of
various military men who think thev and
they alone know all the answers would guar-
antee military chaos,

This country must somehow face the
fact that we are hghting a daily encounter
with an enemy who 15 committed to de-
strov our '-.Hln;nn and dedicated to creating
distrust, confusion, and lack of discipline
within our ranks, Leadership of our pres-
ent government has never been better and
we can be thankful that we've had it m
these past critical vears since Russia ac
quired atomic Lr]plfn]ih:_*-. As  advocates
of government tor the people and by the
people, we the people also have a heavy
burden of responsibility to give strong
support to our popularly chosen “govern-
ment men i ligh places™ rather than con-
tinnally sniping at them once they are in
afhice.

And don’t forget that under the Com-
munist system vou 'd onlv write one and
final editorial like “The Need to Know.”

]. E. Hant
Monterey, Calif.

(Mav we remind reader Hart that bank-
ruptey in Germany and China followed dis-
astrous military defeat. and reiterate Sen
Stuart Svmington’s oft-repeated statement
that a balanced budget never stopped an
enemy tank, bomber or missile.—Ed,)

Jet Restrictions

Your “U. 8, airline officials’ " yelp about
the Port of New York Anthority restric
tions on jet operations from Idlewild (AW
Oct. 13, p. 37) are understandable, they
hit his pocket. e will, of course, realize
that he is merely repeating the howl of
“American discrimination™ 1 sections of
the English press about six vears ago when
the Comet 1 met similar trouble.

[ feel, as a distant observer, that the Port
of New York Authority deserves applause on
two counts:

(1) They appreciate that the rights of a
community transcend the rights of a specific
group.

(2) They, only, have formulated dehnite
requirements, thereby clarifving the posi-
tion for both manufacturer and operators.

1. F. Hanvey
hH7 Spencer St
ssendon, W,

3., Australia

Orbiting Name Tags

The detailed information vou have pub-
lished on the USAF moon shots has been
most cducational. The G]L’":-I.EH of the pav-
load stage in particunlar 15 very mteresting,
There has obviously been an expenditure of
considerable effort to achieve a light, efh-
cient  structure. This  cffort 15 L‘L‘!"fﬂinh'
mandatory when one considers the extreme
ratio of launch to pavlead weight required
to achieve a lunar orbit,

I was somewhat surprised to note the
presence of a neat little metal nameplate on
cach item of mstmmentation (AW Nov,
17, p. 29). I am certam that if one com-
putes the cost of orbiting these name tags
it will be concluded that this 1s one appl-
cation in which they should be dispensed
with,

ARTHUR NITIEMAN

Los Angeles, Calif.
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Precision
Computing

Resolvers

ACCURACY

Highest accuracy in rotating components is a
CPPC fundamental. Our Precision Computing
Resolvers are no exception. Without compen-
sation, a recent production run of resolvers
showed functional errors of .06, or less. Per-
pendicularity of axes was +3' in 360°. Due to
extreme symmetry of rotor and stator, nulls
are excellent in these resolvers. Low phase
shifts are also a feature.

VERSATILITY

CPPC Precision Computing Resolvers can be
had with any of the following features: corrosion
resistant construction, stainless steel or alumi-
num housing. Units to resist temperatures up to
450" F. The following compensation is avail-

able in any or all units: resistive, feedback
winding, thermistor. Types available for tran-
sistor circuitry. Pin or screw terminals or lead
wires. BuOrd type shafts and BuOrd MK 4
Mod 0 brush block obtainable.

PRICE AND DELIVERY

We ask vou to review what you are paying for
precision computing resolvers. In the past CPPC
has been able to lower traditional prices of
rotary components.

We are already tooled for many types of these
resolvers and can make quick delivery in
quantity or short run. Whenever you need any
rotary component, think of CPPC.

Call or write Sales Department, HIlltop 9-1200
‘Suburban Philadelphia) or our Representatives.

CLIFTON PRECISION PRODUCTS CO., INC.

CLIFTON HEIGHTS, PENNSYLVANIA
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Avco: Men and Machines for Defense. No amount of lost motion can be endured in £
America’'s space-age defense programs. Progress must be swift and continuous. Avco, alert to its g
needs, helps to maintain America’s strength: Avco Research Laboratory—investigating problems &
In gas dynamics and space technology; Crosley—weapons systems, radar, communications, air- v
craft and missile structures; Lycoming—aircraft, marine, industrial power plants; missile sub- =
systems; Research and Advanced Development Division—basic and applied research in elec-
.

tronics, physical sciences, and advanced engineering.

AVCO MAKES THINGS BETTER FOR AMERICA / AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK, N. Y.



