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ADVANCEMENTS IN LIQUID METAL TECHNOLOGY

LITHIUM—CQperated a columbium loop with pumped lithium at 2260°F, in a vacuum of 106 torr. Delermined corrosion and mass
transfer: measured creep in containment alloys; built pump, purification and handling equipment.

CESIUM AND RUBIDIUM —Operated a columbium loop with pumped rubidium at 1850°F; determined liquid density to 1300°F,
vapor pressure to 1800°F, specific heat to 1400°F, and latent heat of vaporization to 1800°F. Operated cesium loop for
2000 hours unattended; determined corrosiveness of cesium and rubidium on a wide range of containment alloys at
2000°F,

NaK—Designed the SNAP-8 heat exchanger for operation at 1300°F, Determined corrosiveness of Nak in columbium-stainless
steel bi-metallic capsules at 700°F for 1000 hours.

MERCURY—Designed zero gravity boiler and radiator for SNAP-8; operated bailing Hg condensing loop to determine flow
stability and heat transfer; determined solubility of containment alloys in Hg up to 1150°F; determined compatibility
of alloys in Hg at temperatures up to 1250°F over a 10,000-hour period.

B For further information on AGN's progress in liquid metal technology, write for AGN Active Files £3 and #6.
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Blind Bolts being installed in RF101C lower tapered skin covering main

$ - - torque box after wing removal from rework jig. Hi-Shear Corp. portable
power units (BP4000 electrically operated model shown) provide
. & hydraulic power to the Blind Bolt Gun. Air operated model is non-

sparking and safe for use near fueled aircraft or launch ready vehicles.

INSTALLATION TOOLING

Because of its ability to fill misaligned or oversized holes, the all-purpose,
Blind Bolt fastening system has become an essential part of a method
developed at Hill A.F. Base at Ogden, Utah, to repair wings of RF101C
fighter aircraft at depot level maintenance.

Since this unique repair method replaces only the tapered panels rather
than entire wing structural assemblies, an estimated $2,815,921.00 was
saved during first year of a continuing program. With similar conditions,
this method is applicable to other type aircraft, missile and space vehicle
structure,

At first, engineering analysis indicated that major repair of the damaged
wing panels was not feasible, Because of the problem of aligning the hole
patterns and varying tolerances between the original wing structure and
the new factory panel, and yet retain the wing’s original “set,” the wing
seemed unsalvagable. Complete replacement of the wing seemed necessary
to fly the grounded aircraft again.

Fortunately, a repair method was developed by Hill engineers and shop
technicians to transfer the exact hole locations of a damaged wing panel,
by means of a drill blanket and potted dnll bushing technigue, to a new
undrilled skin panel. The latter then was drilled and, with matching hole
patterns, sohidly fastened with Blind Bolts to the wing structure. When
resighted, the reworked wing showed no evidence of distortion. Thus,
the repair was accomplished for the price of a skin panel rather than that
of an entire wing structure,

For repair or modification, usage of Blind Bolts and Blind Nuts minimize
structural disassembly; for production, they are useful for tight
structural areas, close-out panels and tubular members. For
replacement purposes, self-locking Blind Bolts and Nuts
match strength values of NAS bolts and nutplates. And,
important to repair work, Blind Bolts are not grip sensitive.

WRITE FOR 24 PAGE NEW CATALOG

Describes how factories, airlines and
government facilities have used Blind
Bolts and Blind Nuts in new work or
for repair. Also describes advantages,
applications, strength data,
installation techniques and toaoling.

bishear w8
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STANDARD

DRIVING TOOLS

are used in normally
accessible areas. Photo
shows hydraulically
actuated BGLYS0 Gun,

U.5, PATENTS 2,789,819; 2,946,200 AND 2,959,999. FOREIGH PATENTSE GRANTED AND PENDING,

EXTENDED
DRIVING TOOLS

extend 1 %" further
than standard tools far
use in deep channels
or to extend beyond
adjacent obstructions.

OFFSET
DRIVING TOOLS

provide an extension up
to 10 or more to reach
into tightly congested
areas, Use in repair
wiork often saves
removal of mechanical
compaoneénts to gain

access ina tight spot.

HAND

TOOLS

to install Blind Bolts
up through 2% dia. and
Blind Nuts through
14-28 in limited
guantities or for field
service where power
equipment is not
available.
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Systems project managers can save time and money,
and achieve operational hardware faster, by working with
Reeves' experienced design and production teams.

Reeves' comprehensive experience in the fields listed has resulted
in many pioneer achievements. This experience, combined with extensive,
3 > - smoothly operating production and test facilities, permits us

“ to take on major assignments.

: A review of what Reeves has done, is doing, and can do, will demonstrate the
unique character of our capabilities . . . for systems, subsystems, assembly and component
development, engineering, production, supply and field service. Data file 708 on request,

See our display at WESCON—Booths 301 and 302.

FOR EXAMPLE: FUZING SYSTEMS

Reeves has many years of experience in the design, development,
and quality production of highly sophisticated fuzing devices,

impact, pulse doppler radar, F.M. radio, and electrostatic fuzes
have been developed and produced for 2 number of advanced
weapons systems, including Davy Crockett.

Supplementing these, Reeves has also developed a line of check-
out equipment employing FM/FM telemetry and electronic com-
mutation for in-flight check-out of complete fuzing systems.

Qualified engrieers who ore tevking rewording cppertuniies for their falenis
in lhix and relafed field: are invited fo gef im fouch with wi.
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k_S%ai&rnd engineering...management...production...field services

AEROSPACE CALENDAR

Aug. 12-14—Cuidance and Control Confer-
ence, American Institute of Aeronautics
and Astronautics, Massachusetts Institute
of Technology, Cambridge, Mass.

Aug. 12-16—Conference on Artificial Satel-
lites, Virginia  Polvtechnic Institute,
Blackburg, Va., in cooperation with the
National Science Foundation and NASA.

Aug. 14-16—Fifth Biennial Gas Dynamics
Symposium, Northwestern University/
Amencan Institute of Acronantics and
Astronautics, Evanston, 111

Aug. 18-23—Annual Mecting, Flving Phvsi-
cians Assn., Aurora (Chicago), Ill,

Aug. 19-21 — Astrodynamics Conference,
American  Institute of Acronautics and
Astronautics, Yale University, New Haven.

Aug. 19-21=1963 Cryogenic Engincering
Conference, Boulder, Colo. Sponsors:
University of Colorado; NBS Crvogenic
Engineening Laboratory,

Aug. 20-23—1963 Western Electronic Show
and Convention (WESCON), Cow Pal
ace, San Francisco, Cahf.

Aug, 21-23—National Conference on Shell
(Space Structures) Theory and Analvsis,
Rescarch and Development Div,, Lock-
heed Missiles & Space Co., Palo Alto,
Calif. (Attendance by invitation.)

Aug. 26-28—Simulation for Aerospace Flight
Conference, Amenican Institute of Aero-
nautics and Astronautics, Deshler-Hilton
Hotel, Columbus, Ohio,

Aug. 26-28—Conference on Physics of Entry

(Continued on page 7)
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look to TRANSCQO for Microwave

TRANSPROBE W/G SWITCH

B New concept allows switching without any contacting parts B
Life in excess of 1,000,000 operations ® Available SP2T, SP3T and
SPA4T configurations and can be adapted for SP6T operation B
Switches under power B Qualified to MIL-E-5272,

R@;jd NSCO

Transco designs and manulacturas Airborne, Spacecralt and Ground Antennas; Micro-
wave Switches, Components and Systems: Subfractional Horsepower Molors; Elactro-
mechanical Devices: and Airborna Transpondars. We invite resumes fram qualified engineers,

Transco Products, Inc,, 4241 Glencoe Ave,, Venice, Calif, Phone 391-7281 — area code 213

Ln



AEROSPACE CALENDAR

(Continued from page 5)

into Planetary Atmospheres, Amencan
Institute of Acronautics and Astronantics,
Massachusetts Institute of Technology,
Cambridge, Mass.

Sept. 8-11—International Svmposium  on
Hu;h Temperature Technology, Asilomar, |
Calif. Sponsor: Stanford Research Insti-
tute.

Sept. 8-11— Annual Mecting, Air Industries
Assn. of Canada, Manoir Rli]lchtu Mur-
ray Bav, Quebec. |

Sept. 0.11=Seventh National Convention
on  Military  Electronics, Institute  of
Flectrical and  Electronics  Engineers, |
Shoreham Hotel, Washineton, D, C,

Sept. 9-12—18th Annual Instrument-Auto-
mation Conference & Exhibit, hntm]nlut.:tt | b
E{u::’lh[]':l;“ America, MeCormick : ; | Slllﬂ-ﬂ'ﬂ
R oadenrasy. Rotae s, Mmooy, T Transistor
Ntronauticl Socity, A Foree Hight | Corporation
o e Tt oot 2 5 Naa e
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T g e e ol iy
5 Hh ;L}-Té!}g*t“m rI}n E! Aviation Re- % lﬂﬂﬂpﬂlﬂﬂr
E!'_a]fm:.h Lud ﬂ:j‘_ttllr:’:;a:nj:nt Symposinm, At- - ﬂ‘ﬂn..ilstﬂrs
Sn:mlt].mlt‘i ?EL'[:I';;’;? I\13&1::5:&“;];1r:t\:um and + _HI thE Iﬂdustry
Mamtenance "inn]muum Millville, N. ]. _ : |
vironmental Efccs on’ Aircraf St - USNZN3S  USACN1480
o140 STATE 2 0% 4 wiRE SWITGHG | e 5 | b, U.S, Naval Ajr Turbine Test St ' USN2N424  USA2N1481

Hon, Trenton, N, ] USN2N1016B  USA2N1482

T P P TY T T P Elr FEHE {}r ThLI|E Or you-name-it. / Using , i) , _ P lee
Sept. 20-21=11th Amunal Contere i :
0 Rlonl '-INE AI E a data or voice communication network de- et ik ol R ) E# | USNZN1016C . USAZN1463

L) mmications (| Microelcctronigs), 3
ommunig s C | USHEHIETEH USHH‘H-H

signed by ITT, you could reach any other station of the system —anywhere—in a matter of seconds. / A pre-empt stitute of Electrnict]l and Electronics - _ _

digit can give you right-of-way over others. Automatic alternate routing can insure survivability. Emergency bat- | gincers, Hotel Roosevelt, Cedar Rapids, o USNZN1047A  USA2ZN1485
teries can supply the network's low-power requirements. / This kind of capability is made possible by ITT's experi- lowa. ~ USNZN1048A  USAZN1486

3 i A ! = Sept. 20-29—Ninth Annnal Houston Inter- - :

ence in message and circuit switching. For 40 years ITT has been a leader in switching—from step-by-step and | ipveicd S gl i oine g e USNZN1043A  USAZN1487
crossbar systems to reed relay and solid-state systems. / ITT's operating experience and numerous overseas man- ton Coliscum, Houston, Tex. - USNZN1050A USAZN1488
ufacturing and support facilities were contributing factors in ITT's selection as prime contractor on ACE HIGH, Sept. 23-25—Symposinm on Acroclastic and : USA2N1479 USA2N1489
ETA, EUR-MED, and PACSCAT tropo systems. For such projects, ITT delivers entire systems including the trans- Dynamic Modeling Techunology, Biltmore- USAZN1490
mission links (tropo and line-of-sight microwave, cable, radio) and the terminal equipment (toll switchboards, Hilton Hotel, Dayton, Ohia Sponsors: : _

Adr Morce Svstems Command’s Acronauti-
cal Svstems Div;  Acrospace Industrics

cordless boards, PABX's and subsets). / An automatic data exchange system, the ITT 7300 ADX,* links our State

Department with key embassies and posts overseas./Today throughout the free world, communication requirements Aceny.

are served by millions of lines of fully automatic switching and signaling—both local and long-haul—provided by Sept. 23-27—National Acronautic and Space
ITT, the world's largest international supplier of electronics and telecommunications equipment. / International Engincening and Manufacturing Meeting
Telephone and Telegraph Corporation. World Headquarters: 320 Park Avenue, New York 22, New York, il ”Tﬂﬁ;}lﬁ iy l‘*“l*t::‘“:fh l'L:"”

*TRADEMARK OF ITT S : el >
Sept. 23-27 — International Telemetering

Conference, Savoy Place, London, Eng-
land. Sponsors: Institution of Hulnhﬂ
Enginecrs (London); American Institute
of _%umﬂ;mti::ﬁ and Astronautics; Institute

of Electrical and Electronics Engincers: T =
Instrument Society of Amenca. SILICOD, TRA!WTSI:')TOR CORPORATION
Sept. 24-26—=16th Annual Convention and
Aircraft Show, National Business Aircraft
Assn.. Shamrock-Hilton Hotel, Houston.

Sept. 25-26—Second Annual Symposium on
tht Physics of Failure in Electronics, Chi-

THESE ITT COMPANIES ARE ACTIVELY SERVING U.5. DEFENSE AND SPACE PROGRAMS: AMERICAN CADLL & RADID Lﬂgﬂ} ”_'l_ 5 iy Run]; ,ﬁur DE.I.L_E{}F
CORPORATION + FEDERAL ELECTRIC CONPOMATION + ITT COMMUNICATION SYSTEMS, INC, - ITT DATA AND INFORMATION SYSTEMS S S Ricorils Woiiutn:
DIVISICN - ITT ELECTRON TUDE DIVIGION & ITT FEDERAL LAGRDRATORICS + ITT GENERAL CONTHOLS JHGC, + ITT INDUSTHIAL !I‘III!.t'lf enter; Armour tscarch
LABORATQRILS DIVISION « [TT INDUSTRIAL PRODUCTS BIVISION » ITT INTELCOM, IMC, » T RELLDGO COMMUMICATIONS t1o1.
SYSTEMS OIVISION « JENMINGS AADID MANUFACTURING CORPORATION + SBURPREMANT MANUFACTURING COMPANY EQPL 26-00¢t, 1_145}1!(:{;]1]%[4:55_ ][P“T'”m'
tional Astronautical Federation, Pans.
l—‘ e — = i - (Continucd on page 9) ' SILICON TRANSISTOR CORPORATION, CARLE PLACE, LONG ISLAND, N.Y.(516) PIONEER 2-4100
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IS organizing in

ENTE FIERA DI GENOVA

ITALY

on its newly-erected fair grounds
and at the modern city airport

Genoa

5-20 October,
1963

Aircraft—Missiles
Flight Propulsion
Equipment

Airport Installations
fixed and mobile

Space Technology

Aeronautical Operations

FOR INFORMATION PLEASE CONTACLT:

AN INTERNATIONAL AIR SHOW

ENTE FIERA DI GENOVA

GENOA, ITALY

VIALE ERIGATE PARTIGIANE

TEL. 595.651

AEROSPACE CALENDAR

(Continued from page 7)

Sept. 27-28—Socicty of Experimental Test
Pilots' Seventh Annual Report to the
Acrospace Profession and Awards Ban-
quet, Beverly Hilton Hotel, Beverly Hills.

Sept. 30-Oct. 1—=Manned Interplanctary Ex-
ploration Meeting, American Institute of

Acronautics and Astronantics, Cabana

Motor Hotel, Palo Alto, Calif.

Sept. 30-Oct. 2—Canadian Electronics Con-
ference, Institute of Electrical and Elec-
tronics Engineers, Exhibition Park, To-
ronto, Canada.

Oct. 1-3—=Eighth National Symposium on
Space Electronics, Institute of Electrical
and Electronics Engineers, Fontainbleu
Hotel, Miami Beach, Fla,

Oct. 1-3—National Aerospace Nuclear Safety
Topical Meeting, American Nuclear So-

ciety, Albuquerque, N. M. Co-sponsors: |

Los Alamos Scientific Laboratory; AEC
Albuquerque Operations Office; AF Spe-
cial Weapons Center; AF Directorate of
Nuclear Safety; Sandia Corp.; University
of New Mexico.

Oct, 2-4—National Assn. of Air Traffic Spe- |

cialists, Sheraton-Oklahoma Hotel, Okla-
homa City, Okla.

Oct. 7-9—Ninth National Communications
Symposium, I[nstitute of Electrical and

Flectronics Engineers, Hotel Utica, Utica,

Oct. 7-11—International Air Transport Assn,
19th Annual General Meeting, Rome,
[taly.

Oct. 8-10—10th Annual Air Force Science
and Engineering Symposium, Air Force
Academy, Colo. Sponsors: Office of Aero-
space Research; AFSC.

Oct. 9-11=11st Annual Aecrospace Electri-
cal/Electronics Conference,  Aerospace
Electrical Society, Pan Pacific Auditor-
inm, Los Angeles, Calif.

Oct. 12-21-1963 General Conference, Fed-
cration Aeronantique Internationale, Mex-
ico City,

Oct. 13-17—16th Annual Meeting and Con-

ference,  Awrport  Operators  Council,
Roosevelt Hotel, New Orleans, La.

Oct. 14-lﬁ—E:ighl:l‘| Annual E:n;puﬁ.itiun and |

Symposium, Air Trafic Control Assn.,
Statler Hilton Hotel, Dallas, Tex.

Oct. 15-18—FEighth Symposium on Ballistic
Missile and Space Technology, Naval
Trmning Center, San Diego, Cahif. Spon-
sors: AF Space Systems Div.; AF Ballistic
Systems Div.; Aerospace Corp.

Oect. 16-18—Tenth National Vacoum Sym-
posium, American Vacuum Society, Stat-
ler Hilton Hotel, Boston, Mass,

Oct. 17-18; Oect. 21.-22-Ninth Anglo-
American Conference, American Institute
of Aeronautics and Astronautics-Canadian
Aeronautics and Space Institute-Royal
Aeronautical Society. Massachusetts In-
stitute of Technology, Cambridge, Mass.
(Oct. 17-18). Queen Elizabeth Hotel,
Montreal, Canada (Oct. 21-22).

Oct. 21-23—Tenth Annual East Coast Con- |

terence on Aerospace and Navigational
Electronics, Institute of Electrical and
Electronics Engincers, Emerson Hotel,
Baltimore, Md.

Oct. 22-24=Conference on  Expandable
Structures, National Cash Register Co.'s
Sugar Camp, Dayton, Ohio. Sponsor:
Acronautical Systems Division’s Propul
sion and Flight Dynamics Laboratories.

(Nustrated: Flush recorder with 8" x 8 front, Portable “Labgraph” also available.)

New Speedservo...swift,
sure, simple, small!

High Speed: }§ second full scale response. Records 4 cycle
signals without significant attentuation.  Versatile: Ac-
commodates DC circuits with output impedance 100,000 ochms
or less, « Sensitive: 0-1 MV DC without jitter., Many higher
ranges, Accuracy 2 %. « Efficient: Raymond Loewy styled
8" x 8" case front conserves valuable panel space. Full 6”
wide 100" long chart. « Convenient: Dial 14 chart speeds
from 24" per hour to 6" per second. “"Drop in’" chart loading.
Disconnect and pull chassis from case in seconds. Chart supply
indicator, « Less Maintenance: Simple linear motion pen
motor, no strings, no pulleys. Zener reference voltage. Infinite
resolution glass hard potentiometer prevents hunting.

In addition to "Speedserve’ and the new ""Labgraph® with sloped writing sur-
face, the radically new EA ""Graph" Line of rectilinear recorders includes both
single and two-channel DC Microammeters, DC Milliammeters, AC or DC
Ammeters or Voltmeters, plus inkless and ink type event recorders. Your inguiry

15 invited, If desired, Esterline Angus will gladly adapt standard instruments to
vour needs, or develop new ones for you, Write for new “"Graph™ Line Brochure,

ESTERLINE ANgus [NsTRUMENT Company, Ine., Box SUGAW, Indinnapalis 8, Indinns

ESTERLINE ANGUS

Excellence in instrumentation for over 60 years

AVIATION WEEK & SPACE TECHNOLOGY, August 5, 1963
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Designs... for NASA

NASA Lewis Research Center's Space Propulsion Facility is designed to
simulate outerspace environment, including high vacuum, cryogenic tem-
peratures, and solar radiation. The facility incorporates capability for
testing full-scale nuclear and non-nuclear spacecraft, including nuclear
power generation and electric propulsion systems. Kaiser Engineers’
assignment — feasibility study, design criteria, preliminary nuclear
hazards report, detail design, construction specifications, critical path
scheduling. Kaiser Engineers is proud to be a member of the NASA team
developing this advanced facility. KE also numbers among its clients the
AEC, Air Force, Army Corps of Engineers, Navy Bureau of Yards and
Docks, and leading aerospace industry firms.

KAISER architects /engineers and constructors

Oakland 12, Califarnia

ENG’NEERS Washington, D. C.; Huntsville, Los Angeles, New York; Plttsburgh; Chicago B3ATE
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WHAT MAKES AN INSTRUMENTATION GABLE FAIL?

It can pass inspecgion perfectly one minute
and fail miserably the next. Simply manu-
facturing it to spec isn't good enough.
Insurance against failure must be built into
the cable at every step from diagram to
installation,

Where can it go wrong? At almost
any point not adequately safeguarded.
Here are four of the most common trou-
ble spots:

(1) Incompatible Plasticizers
(2) Filler Material
(3) Component lay-factors

(4) Shielding
INCOMPATIBLE PLASTICIZERS A unique

form of chemical warfare within cable
materials has fouled more than one mis-
sile program. Plasticizer materials have
to be added to compounds to obtain the
required flexibility. These additives are
seldom compatible with each other.
Incompatible plasticizers used in sys-
tems in contact with each other without
control may attack each other with dis-
astrous effects. (As a prime example,
additives in low temperature neoprene
jackets are not always compatible with
the insulating materials. )

Manufacturers can control plasticizer
migration problems by selecting proper
malterials and by using suitable barriers
between components. Many specifica-
tions make the use of barrier material
optional and a manufacturer whose
only concern is price will leave it oul.

Rome-Alcoa, as a result of its wide
experience with materials, always uses
barriers where migration could be a
problem.

FILLER MATERIALS When spurious signals
arrive at your display, recording or con-
trol panel, the fault could be in the
improper selection of filler material.
Compatibility between insulations and
filler materials is of prime importance.

In the case of some plastics or rub-
bers, the material’s “memory™ can cause
it to shrink disproportionately, creating
undue stresses internally in the cable.
This can cause kinking of the insulated
conductors; electrical failures follow,

Only experience can tell a cable man-
ufacturer how to compensate for “mem-
ory” and how to control compatibility
in filler materials. Experience in areas
such as this has given Rome-Alcoa its
remarkable record of instrumentation
cable reliability.

COMPONENT LAY-FACTORS Conductor
kKinking can also be a result of mistakes
in the twisting of component conduc-
tors. Inconsistent tensions and improper
sequence of lay-up can create uneven
tenstons 1n the assembled conductors.

In such cases, individual conductors
may actually push through their insula-
tions, causing electrical failures.

Obviously, these mistakes should be
avoided during cabling. At this stage in
cable construction careful. experienced
workmanship can provide safeguards
against possible trouble later on. Such
careful craftsmanship sometimes costs
a little more, but it can make the differ-
ence between success and failure.
SHIELDING Constructed of many ends of
fine strands, shielding braids are prone
to having broken and loose ends. These
can break through insulations and shor:
out component conductors. Improper
treated, they are the most common
cause of shielding failures,

[t's cheaper to let such loose ends re-
main in the braid—but it can also be dis-
astrous. Experience on thousands of
such shieldings has taucht Rome-Alcoa
the exact tensions which must be main-
tained, as well as methods of protecting
and treating loose ends,

HOW TO AVOID FAILURES ™o manufac-
turer can promise you [00% reliability
at every development stage, But it's
only logical that the one way to be sure
of maximum rehability is to have vour
cable planned and manufactured by &
company with depth of experience and
a record of reliability in the field.

- Rome-Alcoa is, frankly. one of the
few companies that qualify. We've been
designing and constructing these cables
since their first conception—long enough
1o know what can cause a cable failure,
and how to avoid it. If you're planning
to design or install instrumentation
cable soon, call us.

As a starter, send for our 24-page
hooklet titled “Instrumentation Cables,
Cable Assemblies and Hook-up Wires."”
In 1t. we describe instrumentation cable
constructions, production. military
specifications and our qualifications.
For your copy, write Rome Cable Divi-
sion of Alcoa, Dept. 26-83, Rome, N.Y,

v

ROME CABLE
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The versatile J79 turbojet—General Electrie’'s Mach 2, 17,000-pound-thrust
powerplant—provides a wide variety of aircraft with a remarkable capability
for speed, efficiency, and reliability. Developed to meet the Air Force's rigid
requirements for a Mach 2 aircraft, the J79 now powers the USAF's General
Dynamics B-58 Hustler and Lockheed F-104 Starfighter, the Navy's North
American A-5 Vigilante and MeDonnell F-4B Phantom II, and the Air Force's
new McDonnell F-4C. Civilian derivatives of this high-performance engine
are found in both the Convair 880 and 990 commercial jet airliners, as well
as in marine and industrial applications.

Military and commercial versions of the J79 have logged more than two
million flight hours—in the course of which J79-powered military airceraft
established 37 world class records for speed, altitude, and time-to-climb.
Already the owner of more than half the Free World's Mach 2 flight time,
this General Electrie turbojet is daily accumulating supersonic flight hours
at an ever-increasing rate.

With continuing advances in reliability and vigorous cost-reduction pro-
grams, the J79 is meeting customer demands for maximum performance at
reasonable cost—another example of the Accent on Value from General Elec-
trie’s Flight Propulsion Division, Evendale, Ohio,

serosPact. ano verense ssous.  BENERAL @ ELECTRIC

HIGHEST
COMMON
DENOMINATOR

DISTILLING THE ELECTROMAGNETIC SPECTRUM




i

o

iF AMPEY CORM: 1963

RLFLEAAS

&

ANNSYED

ull“‘ll, .

)

i iyl ;;" oo &
AN

N

':_H-il-l- L L L L L L T—

whsaRbaRbeRinDn e e < 1
"'. .H"m.

3

M

1333
P

Z
2
¥
.li‘
‘.
..
L
L)
»
-
L3
-
L8
-
-
il ¢
*
.

PERRRRRERRRR Y

AL r iy
e S dddddddid s - s s ddddddddd
. 33435440 ke ARARARTEN L chebhabARASltBL
3311 & . 233233338344 L 3 a4 pEEEIG - i Cahaane be BAAS
- NSNS SEISRBRE IS _

L]
1
i

T

TSI

8 e

RLELLLLEEE U EECEEMR | L cssvssssssod F dadsduadins
. o 3 ! $ .: ' *&.‘*‘#1"
s JJidJJ«Jiidlil““‘“““.“?_.. £ ““ e ’f

3 X R KL Ty

GOl bbb E b e édeddaddedd .
-”ﬁfﬁmonnnnnnm 9999905090
thﬁi‘li-###ili*ill#‘&t“‘“l“f -. - M“ﬂ“ﬂ\“ﬁ

il e
I --. |.
- i r
= -8 bl
g- P H:;-

What took on-the-job training away frnrn' the jn? ' AMPEX VR-1500

_t sMlack Teflo

- FOH SGUND HHSBHS: Not il.JSt because we like black. Fluoroflex-T Hose is made with black The Ampex VR-1500 is a low-cost portable televis T
Teflon to outlast, outperform any hose made of ordinary fluorocarbon resins. It is more economical to use Forter/ reproduger that converis 2 closed circult television
because it has unlimited shelf life, offers maximum safety and eliminates nearly all maintenance problems.
B Only Resistoflex and its licensees employ this patented carbon black process. Originators of Teflon lined
hose, Resistoflex leads all manufacturers in reliability, and adaptability to changing aerospace requirements.

material at any desired location. And it can be produced
expertly by your own training personnel to meet exact re-
systern into a powerful industrial traiming tool, With the quirements. By using the VR-1500 as a training tool you
VR-1500 you put to work the remarkable versatility of save time and money. There's no costly developing; you
magnetlic lape. It's the most advanced way yet to imple- can play back tapes immediately. They're easily stored
ment on-the-job training. You can train new employees and can be used time after tirme. And recorded matenal

and instruct older employees in new skills and methods. can be erased and new material recorded. For more infor-

Available in 4" to 14" diameters, pressures to 6,000 psi, tem- :
peratures to 450°F. Write Resistoflex Corporation for Catalog HP-2. It will help you teach safety procedures, demonstrate new o mation about the VR-1500 write to Ampex Corporation,
i | W
equipment, facilitate sales training and management de- J.hm\lt\'”j{Eh Redwood City, California. (Ask for Bulletin 1524.) Term
* Flugroflex is a Resistoflex trademark. Teflon is a Du Pont trademark. velopment programs. You can produce your own training — financing and |easing available, Worldwide sales, service.

PLANTS: Roseland, New Jersey ® Anaheim, California » Dallas, Texas, SALES OFFICES: Atlanta » Chicago » Dayton * Detroit DEALER AMD DISTRIBUTOR INQUIRIES INVITED
Jacksonville © Kansas City # Miami = Qakland * Philadelphia ®* San Diego * Seattle * Syracuse * Washington * West Caldwell
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Anthorn —
NATO voice of
command...

During World War Il, the air over Anthorn, England, crackled with
control-tower chatter typical of B-17 bases everywhere. Soon, that

air will be charged again — this time with the big voice of NATO's
new Very-Low-Frequency radio transmitter. With a power of 550-kw,
it will feed a six-point-star antenna array stretching 4300 ft. over the

old runways.

Like the U. S. Navy's staggering 2-megawatt VLF facility at Cutler,
Maine, and VLF Pacific in Australia, the transmitting equipment for
this new NATO command communication system is being designed
and produced by LTV's Continental Electronics. VLF operation in the
16 - 20-kc range was selected for its immunity to ionospheric dis-
turbances and because VLF propagation follows the curvature of the
earth, thus giving added range to the station. Continental is asso-
ciated with Redifon, Ltd. of London on the Anthorn project.

Long recognized as the producer of the world's most powerful trans-
mitters, Continental produced the megawatt Voice of America trans-
mitters, the BMEWS multimegawatt radar transmitters, and Nike-
Zeus acquisition radar. Combined with Continental's activity in the
fields of standard broadcast AM, HF, UHF, Single Sideband and
microwave transmitters, these projects reflect another facet of LTV
versatility. Continental Electronics Manufacturing Company, 4212
South Buckner Blvd., Dallas 27, Texas, a subsidiary of Ling-Temco-
Vought, Inc.

L ’ VL.EADEHEH!P THROULNGH VERSATILITY

Need to funnel your
communications through
multiplex equipment?

For more efficient use of equipment and
better utilization of the communication spec-
trum, you may need multiplexing techniques.
1 Electronic Communications, Inc., builds the
only multiplexing designed from conception
for the exacting demands of airborne opera-
tion. It was specifically developed for major
military command and control systems. De-
signed to Air Force and Navy specifications,
EClI's new solid state multiplexer is better
qualified for any application—airborne, fixed,
or mobile. [ This compact, light weight, mil
spec multiplexer is only one example of ECl's
broad capability. For a demonstration of how
this capability can help solve

your communication problem . . . . ask

ELECTRONIC COMMUNICATIONS, INC.
St. Petersburg, Florida

We have career opportunities for qual-
ified engineers. Write Technical Placa.
ment Office, ECl, 5t Petersburg 33,
Fla. An equal opportunity employer,
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isolates faulty missile system assemblies during production. Tests are programmed by d2nd Sr., Phane: iprzmé.lﬂsmphwmingggé turbofans in future versions (see p. 40). For additional in-flight photos, see pp. 56-57
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The Northrop RP-78 is the fastest, highest flying, and most realistic target.
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Forget about it.

The rocket-powered Northrop RP-78 is parachute recover-
able. But you don’t have to. It's so economical that you can
Just forget about it. Fire missiles into it. Destroy 1t. 1t
adds to the realism of the simulation. The Northrop RP-78
was designed for realism. It flies at Mach 1.3, operates at

o

p - I e £ &

(8,000 feet, and performs evasive action by remote control
throughout i1ts entire flight. It gives perfect radar reflectiv-
ity, and attracts all operational missiles, including heat-
seeking types. Is it an enemy bomber? Or the RP-787 It's

hard to tell the difference. NORTHROP VENTURA

EDITORIAL

Industry Sales Problems

Last week, European Editor Cecil Brownlow presented
rcaders of this magazine with a perceptive analvsis of the
new type of sales problems facing U. S. firms in the inter-
national aerospace market (AW July 29, p. 64). The
week before, C. R, Smith, president of American Airlines,
presented this same industry with a good example of
its sales problems in the domestic market when he
bought 15 British Aircraft Corp. BAC 111 short-range
jet transports with an option on 15 more (AW July 22,
p. 325).

The lesson of both these events is that competition is
getting stiffer and only more alert managements and
faster-galloping technology are going to prevail against
the rising tide of international competition.

After nearly two postwar decades of dominating the
commercial aircraft market, U. 5. manufacturers are
beginning to feel an increasingly sharp bite from foreign
competition. It has alwavs amazed us to watch U, S,
transport manufacturers ignore the short- and medium-
range jet markets while they over-competed among
themselves in the large jet market, The French Caravelle
has alrcady penetrated this market i Europe, Asia and
both Americas, and the BAC 111 1s proving attractive to
airlines in many lands as thev move into the second
round of this type buving. The Caravelle has proved its
abilities in airline service and the first BAC 111 is ready
to Ay, but as vet only brochures have appeared i this
competition from U. 5. manufacturers.

Twin-Jet Challenge

Stepping down a notch in the jet scale we find both
British and French twin-jet executive models challeng-
mg those of U, S, manufacture for the international
market, mcluding domestic sales. Dassault’'s impending
deal with Pan American World Airways for the Mystere
20 will provide an excellent wedge into the U. 5. market.
And then there is the Swiss Pilatus Porter, in both its
piston- and turbine-powered versions, quictly selling all
over the world and winning acclaim from those hardened
judges of aircraft efficiency, the Alaskan bush pilots.

[s there anything in the U.S. design sheds that will
offer the equivalent of the French Breguet 941 series for
cither military tactical transport requirements or a bush
freighter for underdeveloped areas?

AVIATION WEEK & SPACE TECHNOLOGY, August 5, 1963

Several major U. S, airlines have approached American
manufacturers with their need for 1 VTOL-type, short-
haul transport to serve the densely populated megalopolis
that is already developing. So far, their efforts have been
unsuccessful. Meanwhile, the resurgent German aircraft
industry is working busilv on a wide variety of VTOL
short-haul transport designs aimed at both military and
civil requirements, 'Will this segment of the U. 5. trans-
port market go to the Germans by default?

The Anglo-French handwriting is already on the
supersonic transport wall. The major U.S. carriers have
only a few more months of grace in which to make deci-
sions either to retain the places cleverly blocked out for
them on the Concorde production lines or to suffer a stiff
competitive blow while waiting to see when and if the
U.S. supersonic transport program develops into com-
mercial hardware.

Military Competition Stiffens

In the military fheld the competition is getting even
tougher. Politics, which fortunately plav only an insig-
nificant role in transport sales, loom much larger in the
military  sales problem. European aeronautical tech-
nology is passing out of its dependence on U. §, research,
while that industry is working on its own generation of
supersonic aircraft and the U.S. research cffort in aero-

nautics has dwindled.
It is perfectly true that the U.S. aerospace industry

has been concentrating its major effort on space tech-
nology and missile development, to the neglect of matters

acronautic. However, we know of no major manufac-
turer in the acrospace business which has more business

than it wants. We know of only one that has publicly
declared itself out of the aircraft market, though there is
some question as to how voluntary this policy may have
been.

There is still an enormous amount of business in the
military and commercial aircraft market around the
world. If the U.S. industrv doesn’t shed some of its
technical and management complacency soon and com-
pete with harder drive and sharper technology, it may
find itself grasping a dwindling share of the international

market that provided so much of the sinew of its su-

premacy. —Robert Hotz
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Heart of the Vidar S-60 is this Vidar 210 VCO. Fifteen plug-in VCO's with
associated multiplexers, power supply, reference oscillator and housing use just
3'/2" of standard 19" rack space.
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I ' I Ref
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|

| |
|

MIXING
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g
|
|

VIDAR S-60 SYSTEM is ‘ =

delineated by dotted lines. | RECORDER

————————— [ —

HOW TO MULTIPLEX 5 CHANNELS OF FM ANALOG DATA
ON 1 TAPE TRACK WITH A SYSTEM ACCURACY OF 0.1%

Multi-channel data to be recorded in analog form has
presented the instrumentation engineer with a dilemma.
To achieve high accuracy. he could record one data
channel per tape track. But this approach is costly be-
cause of the number of tape recorders required. The
alternative of frequency multiplexing several data chan-
nels on one tape track meant a sacrifice 1n accuracy
due to inadequate VCO performance.

The new Vidar 5-60 answers the problem, This high
performance data system provides 0.1% stability, 0.1%b
linearity, and solid state reliability for telemetry or FM
magnetic tape storage of static and time varying data
via multiplex techniques. For the first time, you can use
competitively priced VCO's to achieve 0.1% overall
system accuracy!

In operation, precision voltage-controlled oscillators
provide frequency-modulated sub-carrier signals at
standard |IRIG center frequencies. A highly refined

relaxation oscillator effects the voltage-to-frequency
Conversion.

In addition to high stability and linearity, the Vidar S-60
offers exceptional flexibility. The center frequency may
be located anywhere within an IRIG channel. Deviation
sensitivity I1s continuously adjustable to provide up to
30%s output deviation with any selected input voltage
span from 5 to 40 volts.

A plug-in sub-assembly determines the IRIG band for
each VCO and includes a front panel presentation of
the channel number. Front panel switches provide zero
and 2.5 volt calibration from an internal reference. Out-
put level of each VCO is adjustable from the front panel.

We would be pleased to send you complete technical
specifications. Please call your nearest Vidar engineer-
INg representative or write directly to Vidar Corpora-
tion, 77 Ortega Avenue, Mountain View, California.

Phone: (415) 9561-1000. "
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WHO'S WHERE

In the Front Office

E. Finley Carter, a director, Eitel-MeCul
lough, Inc., San Carlos, Calif. Mr. Carter
was the Arst president of Stanford Research
[nstitute,

Charles B. Smith, associate of Laurance
5. Rockefeller, elected a director of MHD
Research, Inc., Newport Beach, Calif.

Charles M. Mooney, division vice presi-
dent, Federal Government Svstems Sup-
port, Radio Corp of America, Washington,
B G

Dr. Finn J. Larsen, vice president-re-
search and development, Honevwell’s Mili-
tary Products Group, "'uhnnmpnh-. Minn.
Until his resignation July 25, Dr. Larsen
was Assistant Secretary of the Army for
Research and Development,

Carson E. Boone, executive vice presi-
dent, H. I. Thompson Fiber Glass Co.,
Cardena. Calif.

Edwin D. Campbell, executive vice pres
ent, [tek Corp., Lexington, Mass.

Carl Richardson, vice president-Analyvtical
and Electronic Instruments, Baird-Atomic,
Ine., Cambridee, Mass.

Panl B. Hendel, Jr., vice president-foreign
operations, The Polvmer Corp., Reading,
Fa

L. J. Kevitt, vice president, The Aircraft
Fitting Co., Dania, Fla.

Jack 1. Hamilton, vice president and ex
ecutive assistant to Gerald J. Lynch, presi-
dent and hoard chairman of Menasco Man-
ufacturing Co., Burbank, Calif

Dr. George Gerard, vice president-research
and engineering, Concord Laboratories of
Allicd Research Associates, Inge., Concord,
Mass

Blair Bolles, vice president-government
relations, Fairbanks, Morse & Co., with
hulu‘|r.]tl.trt-r_'n m 1In-"'r';l.*-.hins_.;!fu-:ll. 5 X )

Donald H. Blouch, a vice president and
general manager of the new Tape Service
Div of General Kinetics, Inc., Arlington,
Va. Also: Thomas L. Herb, Jr.. treasurer
of GKI, succecding Alfred E. Roberts, who
continnes as secretary and a vice president

William J. Dmmmy, vice president-engi-
neering and sales, Adel Div.. General Met-
als (.Turp.. Burbank, Calif., and B. R. Teree,
vice president-engineering

Theodore G. Haertel, director, Industry
Planning Service of the Aecrospace Indus
tries Assn., Washington, D. C.

Honors and Elections

James 8. McDonnell, Jr.. founder and
chairman of McDonnell Aircraft Corp.. has
been named recipient of the 1963 Daniel
Guggenheim Medal for notable achieve-
ment m the advancement of aeronantics
and space fAight.

Dr. Donald A. Dooley, vice president and
general manager of Aerospace Corp.'s Engi-
neering Div. (San Bernardino ﬂp-:.nlmn'-.n
has been temporarily assigned to the Air
Forces's Project Forecast tu head the Prog-
¢ct Forecast Space Panel.

John D. Campbell, manager of the bEn-
vironmental Test Dept.,, Philco's WDL
[Div., has been elected president of the Insti-
tute of Environmental Sciences for 1963-64,

(Continued on page 119)

L

INDUSTRY OBSERVER

» Defense Dept. is expected to continue with Phase 2 development on only
two elements of the mobile medium-range ballistic missile (MMRBM)
program as a result of a $100-million slash in the 5143.1 million requested
for Fiscal 1964 (AW July 29, p, 21). These are the stellar-inertial guidance
svstem at Kearfott Div. of General Precision and the command and control
svstem effort at Martin Co, These two elements are considered the most
critical in determining over-all technical feasibility of the MMRBM.,

® A recent Soviet article suggests the Russians may be considering use of an
Apollo-type Lunar Excursion Module (LEM) released from a spacecraft in
hln.lr orbit. The article, appearing in the newspaper Yerevan Kommunist,
was written by Nikolay Varvarov and says “It would be most feasible to effect
a lunar landing” by departing from a space station in 11L:1r—t::|rth orbit with a
spacecraft becoming an artificial satellite of the moon. “A small ship would
be detached from the mother ship to make the actual landing,” later return-
ing to the lunar orbiting spacecraft for the flight back to the necar-earth
station. A ferry vehicle would be used to return the astronauts to earth.

» Computer program representing a comprehensive planctary transportation
system model for the 1975-1995 pcrmd will be developed independently by
General Dynamics/Astronautics under a $72,987 contract and by Martin-
Denver under a $74,841 contract, both from NASA’s Marshall Space Flight
Center. The ﬂtu:h program ultimately will consider pavloads in relation to
missions involving earth, moon and planetarv space stations and lunar,
Mars, Venus, Jupiter and solar space exploration.

> Attitude control svstem using forces generated by solar pressure has been
proposed to NASA by Jet Propulsion Laboratory. In the system, a reflective
vane-like appendage mounted on the side of the spacecraft away from the
sun would generate a restoring force to counteract the d-‘:ﬂtﬂhllumg achion
of solar pressure. Solar pressure torques accounted for about half of the total
control svstem fuel in the Mariner 2 spacecraft.

* st Hight of the General Electric/Ryvan XV-5A lift-fan research aircraft
oniginally planned for early this month (AW Jan. 21, p. 65) has now been
postponed until at least December. Attempt to cut development time by
six months, made at Army’s insistence, apparently is the cause for the {ILI:H'

» Development of a gyro-stabilized optical gunsight for use by helicopters
against ground targets is being handled by Army's Frankford Arsenal, Phila-
dEIp]u.L Arsenal will issue request for proposals to industry Aug. 6 with
proposals due Sept. 16.

» Technical proposals for investigation of advanced aerospace vehicle crew
station criteria were due from industry bidders today in a competition
sponsored by USAF's Acronautical Systems Div. Cost proposals will be sub-
mitted Aug. 15. Vehicles involved in the study will be capable of both low
and high carth orbits for missions of 3 to 10 n:lu,y. duration respectively.

» Jet Propulsion Laboratories is evaluating industry proposals for heat flux
study in relation to planetary orbiter radiator surfaces. The six-month study
anticipated in the competition will consider orbital altitudes of 100 km.
minimum and 30,000 km. maximum for both Venus and Mars.

> New Zealand Ministry of Defense is shopping for light and medium heli-
copters for air force use, with at least one version needed for search and
rescue operations and another for training purposes. Funds are available,
but the size of the order and the tvpes have not been determined.

» North American Aviation's Space .mu:'l Information Systems Div.'s initial
briciing for NASA under the company’s contractual study for a modified
Apollo logistics vehicle is scheduled for Sept. 3 and the final report is due
Dec. 31. Companies interested in non-funded participation in the guidance
and navigation portion of the study will submit data to S&ID by Aug. 15.
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in Space Electronics and Avionics, strength favors General Precision

... strength based on these design/
development/production accom-
plishments of General Precision’s
Information Systems Group. ® First
digital computer to perform bombing
and navigation functions in attack
bombers of an operational Navy
squadron, ® First digital computer
developed to guide an exploratory
instrument package (Centaur) to a
soft landing on the moon. = L-90
general-purpose digital computer,
combining the fastest operating
speed, lightest weight, and largest
memory capacity ever developed for
use in aerospace systems. ®= Naviga-
tion/data processing system for
C-141, the first turbofan military
transport for global airlifts. » Origi-
nators of EBW ignition, stage-
separation, and thrust-termination
devices. ® Send for information from

LIBRASCOPE DIVISION

G GENIIERAL
PRIEGCISION

INFORMATION SYSTEMS GROUP
808 Western Ave., Glendale 1, Calif.

Red Chinese Rumblings

Karachi-Tokyo Route

TFX : Conflict on Conflict

NASA Large Solids

Washington Roundup

U. 5. 1s keeping a close watch on increased Red Chinese military activity on the
Indian border, in Korea and Vietnam. State Dept. thinks new Clinese outbursts
may be an effort to increase tension in Asia, thus damaging the hopeful climate created
by the U. 5.-U. K.-Soviet Union nuclear test ban treaty (see p. 26).

U-2 reconnaissance flights over the Himalayas produced little evidence of a Red
Chinese buildup on the Indian border, but ground sources report definite troop move-
ments,  After last fall's Aighting, 200,000 Chinese troops pulled back only 12 mi. into
Tibet. The end of the ramy season is approaching and these troops could be back for
another invasion of the Indian border i September or October.

Red China's truculence and threatening gesture toward India, which has announced
it will sign the test ban treaty, have brought Moscow and New Delhi closer together.
Soviet Union has oftered India quick delivery of radar-controlled mortars, ground-to-air
missiles, transport aircraft, helicopters and mountain artillery,

U, S. support to India may be increased, too. Indian military ofhcials are now in
the U. 8. taking a close look at our military training programs, and India, the U.S. and
Britain will hold combined air exercises in the Delhi-Calcutta area this fall to acquaint
the Indian Air Foree with the latest in supersonic aircraft operations.

International cross-currents created by Soviet-Red China rift threaten to swamp
Pakistan Airlines’ effort to establish a Karachi-Tokyo route which would serve Canton
or Shanghai. The airline selected the Red Chinese cities as intermediate stops after
Great Britain denied it entry into Hong Kong. Soviet Union is irritated at the Chinese
effort to ingratiate itself with Pakistan, and is understood to have threatened to curtail
Acroflot service to China. On top of this, Japan, which would like to start air service
and limited trade with Red China, rebuffed the Pakistan bid rather than risk offending
the U. §.

U. S. military airlift capability will be four times greater in 1967 than it was in
1960, Defense Secretary Robert S. McNamara said last week. He told a special House
Armed Services Airlift Subcommittee that substantial military supplies have been
pre-positioned in Europe and the Far East, lending credence to reports that the Defense
Dept. is planning massive exercises late this year involving movements of entire divisions
in both areas. Nineteen such strategic mobility maneuvers are planned in Fiscal 1964.
Buildup of military airlift capability will include introduction of the C-141 into Air
Force inventory in 1965. The C-141 is scheduled for rollout Aug. 22 at the Lockheed-

Georgia plant.

Bitterest dispute yet over the TFX (see p. 38) broke out on the House floor Aug. 1
when Rep. H. R. Gross (R.-lowa) called on President Kennedy to fire Navy Secretary
Fred Korth for conflict of mterest. Rep. James C. Wright (D.-Tex.) charged that Gross
remarks were “intemperate” and made an emotional defense of Korth.

Farlicr, Sen. Milward L. Simpson (R.-Wyo.) said in a Senate :?Reech that he was
“shocked to see spelled out publicly the obvious business and political cross-currents
which figured in Secretary Korth's judgment on the aircratt contract. Rep. "I-i‘Pght
also replied to Sen. Simpson's speech, charging that it was an attempt to make Korth
a scapegoat in the TFX controversy. The clashes resulted from Korth's testimony that
he was president of the Continental National Bank of Ft, Worth, which had lﬂuil?d
General Dynamics money shortly before he became Navy Secretary (AW July 29, p. 158).

U.S. space agency may get back the solid-rocket development program it relin-
quished to the Air Force. Rep. George Miller (D.-Calit.), chal_nuan of the House space
committee, told the House when the NASA budget was being debated Aug. 1 '[!ir:_t:
p. 37) that if the Air Force cut back its solid-rocket program (AW July 8, p. 18), his
committee would consider funding a NASA solid-rocket development.

The finc hand of the Kennedy clan is credited with resurrecting the Boston Elec-
tronics Research Center after it was buried by the Senate space committee July 25, On
Aug. 1—only six days atter chminating the entire $5 mullion rL-qL_lustecI by NASA to start
work on the center—the Senate committee voted in closed session to restore all of the
funds. Previously, the House space committee cut 51.1 million trom the request and
ordered NASA to prepare a new and more thorough justification for the center.

Thread by which controversial Lt. Col. John A. (Shorty) Powers had ;Igng to his
job as “‘voice of Project Mercury” was finally severed last week, In recognition of s
devotion to the program—even his critics admit he was a tireless worker—he was moved
into an administrative job. He was replaced at the Manned Spacecraft Center by Paul
Haney, Washington manager of the :ﬂunnud fHighlt inf-::rr;mlti{m program and a quiet
cen ex-newsman with no known addiction for the spotlight.
s e —Washington Staff
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Space Blast Detection System Considered

U. S. faces decision on billion-dollar program; agree-
ment on nuclear test ban treaty might spur action.

By Katherine Johnsen

Washington—Nuclear test ban treaty will confront the U, S, with the ques-
tion of whether to move forward with what could be a bilhon-dollar effort to
establish an operational land-based and satellite system to detect possible

clandestine explosions in space.

Although the U.S. can detect nuclear tests in the atmosphere and under-

water, it has a verv limited capability for detection i space,

The fact

that this lack worries some members of the Senate, which must approve the
test ban treaty, may spur action toward establishing such a svstem.

The treaty prohibiting testing in the
atmosphere, underwater, and in space
15 scheduled for signing Aug. 5 in Mos-
cow by Secretary of State Dean Rusk
and the foreign ministers of the United
Kingdom and the USSR, Final ap-
prmal by the U, K. and USSR will hf.
automatic, By custom the British gov
emment will go through the furmnllh
of submitting the treaty to Parliament.
The minority opposition to the ruling
Conservative government has  already
given its endorsement,

The only possibility for an upset is
the U.S. Senate, which must recom-
mend ratihcation by a two-thirds vote
to enable President Kennedy to take
hnal action on the part of the U. S,

U.S.’s ability to detect possible clan-
destine violations in the atmosphere or
underwater is generally unchallenged.
The President expressed it this way in
his address to the nation on the test
ban treaty:

“This nation now possesses a variety

of techniques to detect the nuclear
tests of other nations which are con-

ducted in the air or under water. For
such tests produce unmistakable signs
which our modem mstruments can pl-::i-.

l'Ir.l.

I Tata Rejection

New Delhi—Indian cabinet has re-
jected recommendations by a commit-
tee headed by ]. R. D. Tata that present
plans to build the Avro 748 twin-turbo-
prop and the Soviet-designed MiG-21
fighter be scrapped.
‘ Cabinet gave as its reason the heavy

commitments already made in the Avro
project.

Tata committee had recommended in-
stead that India build the de Havilland
Caribou (AW July 15, p. 23).

Indian air force maintenance com-
mand meanwhile announced that pro-
duction of the Avro 7485 would be in-
creased.

Avro 748 production facilities will be
expanded, the air force said.
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Underground testing, omitted from
the ban freah |1n;,5um,1h'|t will be con-
tinued by the U.S. and the U.K.,
working cooperativelv, and by the
USSR. To date, the U.S. has an-
nounced only one Soviet underground
test, later confirmed by the USSR, This
was on Feb. 2, 1962.

It 15 possible that the U.S. will ex-
pand its detection system for under-
ground events, simply to follow develop-
ments of ﬂ-ihﬂr nations.

Sen. John Pastore (D.-R. 1), chair-
man of the Joint Congressional
Committee on Atomic Energy, told
Aviatrion WEeEK & Seace TeCHNOLOGY
that “once the treaty becomes a reality,
it will be imeumbent on our committee
to make a thorough studv of a1l our de-
tection I::L‘]mt:]ug} Past hearings on
detection, Sen. Pastore noted, ]mw Oe-
curred when a treatv was onlvy “an
academic discussion.” '

“"Once the treaty comes here, there

is a responsibility and a reason for €x-
haustive and penetrating interrogation,’

he said. Sen. Pastore has indicated he
favors the treaty,

The Admmustration has indicated no
urgeney 50 far in cstablishing a com-
prehensive space detection svstem, Some
capabilitv does exist, m the form of
mstrumentation carried pigev-back on
other vpes of satellites.

The cost of a svstem of spuce detee-
tion vanes widely, depending on how
comprehensive and refined a system 18
desired and on such variables as the life
span of spacecraft and the reliability of
launch vehicles.

Cost estimates of a satellite system
have dropped sharply and are cxpected
to continue to do so as space technology
advances. Late in 1939, Space Tech-
nology Laboratories priced the satellite
system theoretically developed by an in-
ternational working group at Geneva at
$1.2 billion to establish and %200 to
$300 million a vear to maintain. By
1961, Defense Dept.'s Advanced Re-
search Projects Agency, because of im-
provements in space technology, re-

I Marshall Space Flight Center.

fined this cost estimate to over $200
million to establish and 5100 million
a year to operate. ARPA now estimates
that the operational cost eventually
could be reduced to around $30 million
a vear with improvements in launch
reliability and spacecraft lifetime.

One of the major objectives of a de-
tection system would be to make space
testing so costly and so difficult it would
not even be given serious consideration
by a would-be violator.

At the present state of the art, even
without the problem of evading detec-
tion, space testing of nuclear deviees
would be difhcult and costlv. It would
require launch coordination between
nuclear devices and diagnostic devices.
A detection system could add to this a
requirement for heavy shielding to pre-
clude detection.

This, in tumn, would further compli-
cate the would-be violator's diagnostic
problem.

Experts appear agreed that a desirable
space detection system would be a
combimation of satellites and land-based
mstrumentation—at least at present.
Satellites have advantages in coverage,
while land-based instruments can he
checked more easilv and malfunctions
verthed.

In such a svstem, land-based detee-
tion would extend in space to roughly
carth-moon distances—or out to about
240,000 mi. About six satellites would
cover primarily deep space. The satcl-
lite aspect would cost several hundred
million dollars to establish and, at pres-
ent, about $100 million a vear to opur-
ate, Cost of the land-based aspect would

Lunar Horizon Study

Los Angeles—Northrop's Nortronics
Div. s ﬁtlld}'iug methods of accuratels
detecting the lunar horizon, under a 10-
month contract from  National ."i.r:rnrll
nantics  and  Space  Administration’s

The nvestigation, targeted for ulti
mate application to orbiting vehicles,
such as a lunar logistics system, considers
the difhiculties likely to be encountered
in differentiating between the true hori-
zom gradient and numerous other exist-
ing gradients,

The technique to determine the lunar
local vertical will aim for an accuracy of

+(.1 deg.

Program will outline several approaches
to the problem, followed by fabrication
of a laboratory model to dEIlIDIIEl’ﬂI[E‘

the capability of acquiring the Tlunar
horizon, either illominated or non-illu- |
minated, and discriminating against false

or misleading gradients, such as crater

shadows,
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be dependent on the surface of the
carth covered,

The land-based svstem, developed
under ARPA’s Vela-Sierra research and
development program, could be rapidlv
mplemented, since most of the basic
mstrument development has been com-
pleted. Even if restricted to locations
outside the Communist bloc countries
it would have the capability to detect
a 10-kiloton unshiclded test roughly
out to carth-moon distances.

["light testing on a satellite system,
alsn :ImETnped bv ARPA under a pm-
gram formerly designated Vela-Hotel, i
scheduled to start this fall (AW "'LI.].I'
18, p. 36). A series of five launches of
two  satellites  each, in  tandem, is
planned. The shots will be timed to
allow incorporation of improvements
mdicated by the previous launch.

The satellite research program’s niis-
ston 15 to develop detection in space
from 15 to 15 mi. out to an eventual
maximum of 200 milhon mi. The mis-
sion of the land-based Vela-Sierra pro-
gram covers space from 15 to 18 mi. out
to about a million miles.

U. 8. tested nuclear explosions up to
400 mi. in space during the Dominic
scrics in the Pacific last vear, Substan-
tial information from these tests is be-
mg applied to the WVela-Sierra and
lind-hased detection research programs.

ARPA has allocated $31.2 million for
the two research and development pro-
grams for Fiscal 1964: §27.5 million for
the satellite program and $3.7 million
for Vela-Sierra. Through Fiscal 1963,
a total of S62 million was obligated: $50
million for the satellite program and
%12.5 million for the land-based one.

A decision to establish an operational
system for detection of nuclear explo-
sions in space would pose the question
of the operating agencv. The possibili-
tics appear to be Air Force or ARPA,
which is currently limited to research
and development activities.

Pra; sident Kennedy explained:
“There 15 at prewnl’ a Pﬁ'ﬂlhlhh that

deep in outer space, that hundreds and
thousands and millions of miles away
from the earth, illezal tests might go
undetected.

“But we already have the capability
to construct a system of observation
that would make such tests almost 1m-
possible to conceal and we can decide
at any time whether such a svstem is
nceded in the light of the limited risk
to us and the Tumtu{l reward to others
of violations attempted at that range.
For anv tests which might be conducted
so far out in space which cannot be
conducted more easilv and efhciently
and lezally underground would neces-
sarily be of such magnitade that they
would be extremely difficult to con-
ceal,”

The Adminmstration has had under
comsicderation  for several months a

firmation of their views.

tial problem.”

modest prozram tor detection of under-
ground tests that s considered ade-
quate. It would invelve about 15 seismic
stations ringing the USSR, Fach would
cost about S1 million and the annual
operating cost of the svstem would be
about S10 million (AW Mar, 25, p
105). Sen. Pastore said last week that
an adequate system for underground
detection is *“positively required.”
ARPA's detection programs include:
e Satellite. A major objective of this
vear's rescarch Hights is to obtain data
on outer space natural  phenomena
which can give a “false alarm™ of a nu-
clear detonation, Each spacecraft, cost-
mg about $35350,000, will contain three
tvpes of detectors: ten X-rav detectors,
six  gamma-rav  detectors, and a two-
'I:."]L'I:I'I'L":I'IT neutron detector,
® Vela-Sierra. Since the primarv radia-
tions from a nuclear explosion—X-ravs,
gammia-ravs, and ncutrons—do not reach
the earth’s surface, land-based detection
relies mainly on secondarv effects, The
three main effeets are: lonization pro-
duced in the upper atmosphere by X-
ravs or trapped electrons: the electro-
m.tgn::tn:: pulse produced by the inter-
action of the prompt gamma-rays; and
the Aluctuations of the carth’s m. agnetic
ficld which are probably caused ht -
teractions in the wonosphere.
¢ Shiclding. Although it has been veri-
ficd that nuclear explosions can be

AVIATIOM WEEK & SPACE TECHNOLOGY, August 5, 17463

Test Ban Reinforces French Aim

Paris—French military and political proponents of an independent nuclear force
tor France regard the recently negotiated limited nuclear test ban treaty between the
. 5., the United Kingdom and the Soviet Union as concrete and dramatic con-

The ban also places an additional strain upon the already shaky military-political
structure of the North Atlantic Treaty Organization and, in France's view, on
NATO's future in its present form after the expiration of the cuarrent treaty agree-
ments among the member nations in 1969,

President Charles de Gaulle has consistently rejected U.S. suggestions that he
accept a multilateral nuclear force for NATO. At the same time the U.S. would
have France abandon that countey’s efforts to develop an independent deterrent of
its own through procurement of an intermediate-range ballistic missile and atom
stores for its planned force of Dassault Mirage 4 supersonic strategic bombers.

Last week, at a press conference President de Ganlle said:

“The fact that the Russians also now possess enough to destrov the universe, and
notably, the new [North American] continent, make it natural that America sees
her own survival as the principal objective of an eventual conflict and envisages the
moment and the degree and the methods of her nuclear interventions for the defense
of other regions only as a function of that natural and over-riding necessity.

“This is one of the reasons why France has provided herself with her own atomic
weapon,  The result is that for the French government, important changes must be
muade in the conditions of its means of participating in the alliance, for this organiza-
tion was built on the basis of integration which no longer is of anv value for vs.”

\s an alternative, de Gaulle suggested that France would
abstain” from procuring nuclear weapons should the U.S. and Russia decide to
disarmn, “that is to say if they fnally decide to destroy and to ban nuclear means . .
but it does not seem that we are vet near that point.
armument| conference will have sat, as could have been foreseen, for nothing,”

President de Gaulle added that he plans to call a disarmament conference of his
own before the end of the vear, inviting “the interested states” to study this “essen-
He indicated that probable topics of discussion would include
“space, air and sea launching vehicles for nuclear missiles.”

“wholeheartedly

And the sad Geneva [dis-

shielded to frustrate detection, it has
also been determined that it would be
possible for satcllites to detect shielded
tests with different sensors than those
used for unshiclded tests.

Primarv emphasis in theoretical work
has been on shielding against the X-
ravs because these have the greatest
detection ranges and are also more
easily shielded than gamma-ravs  or
neutrons.

Elaborate nuclear tests in space—
which would be banned by the treaty

—are required at this time to determine
shielding effectiveness experimentally.

The basic engineering problems for
shielding a nuclear explosion—design
and fabrication, boost into space and
deplovment in the proper geometrv at
test time—are sinmular to the problems
in  space exploration, according to
ARPA. In testimony last March to the
Jomt Atomic Committee, ARPA said:

“The degree of sophistication and
reliability that will be required for the
suecessful completion of the manned
lunar mission 15 judzed to be more
than adequate to conduct a test with
mther elaborate shielding,

“Alrcadv the Mariner 2 Venus mis-
sion has demonstrated manv of the
techniques needed for a successful com-
pletion of a shielded test, It is there-
tore clear that we have to develop the
technology for detecting shielded tests.”
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NASA Technology Utilization Scrutiny Due

By Alfred P. Alibrando

Washington—U. S, space agency’s much-criticized technology utihzation
program—accepted “on faith™ by congressional space commuttees this year
—will be examined closely in next year's hearings to determine whether 1t 15

producing tangible benefts.

National Aeronautics and Space Administration started the program on an
cxperimental basis in May, 1962, The agency since has created an Ofhice of
T'ecchnology Utilization under Dr. George L. Simpson, Jr., and asked for
53.5 million in its Fiscal 1964 budget to continue the program.

Purpose of the program, according
to NASA, is to “locate, research, ana-
lvze and disseminate to business and
industry  the useful results of NASA
research and development so that this
knowledge mav be applied for com-
mercial use.”

The technology utilization program
was studied carefully this vear by
House space committee members. Rep,
Ken Hechler (D.-W. Va.), chainnan of
the subcommittee which considered
that portion of the NASA authoriza-
tion ll, said it was difficult to deter-
mine the value of the program because
it was relatively new.

“We had to accept much of the
program on faith,” he said. “The con-
cept 1s a good one but there was no
way for us to determine whether the
program 15 doing what it is supposed
to do.”

Rep. Hechler and Rep. ], Edward
Roush (D.-Ind.), subcommittee mem-
ber, who directed the examination of
the technology utilization program, con-
ceded that there are many on the Sen-
ate and House space committees who
are skeptical of the program.

“We're fullv aware of this,” said
Rep. Hechler, “but we believe the
program has great potential. If the
NASA program contained no provision
for technologv utilization, we would
have difficulty supporting it.”

Rep. Hechler said the committee
next vear would examine parts of the
program “in depth,” calling in private
industry representatives and officials of
the research organizations which are
participating in the program under con-
tract to NASA.

“We hope to make an independent
determination, to find out whether the
program 15 useful or just another boon-
doggle,” Rep. Hechler said.

During the Hechler subcommittee’s
hearings, some members snggested that
the technology uhlization program,
which includes grants to research or-
sanizations and universities, was too
much in the nature of a public works
program and too far aheld from the
space and aeronavtical research and
flight activities NASA was organized
to perform.
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The subcommittee voted to recom-
mend an authonzation of 52.5 malhion
for the program, cutting 51 nullion from
the amount requested by NASA. How-
ever, when the full House space com-
mittee considered the technology utili-
zation 1tem, it voted to restore the %1
nullion.

“It was not planned,” Rep. Hechler
said, “and wllif:: [ was happy to sup-
port the restoration, 1 was surpnsed.”

As to the question of whether NASA
is going bevond its congressional charter
in the technology utilization and uni-
versity grant programs, Simpson main-
tains that not only is this activity within
the sphere of the agency's responsibility
but that the space act requires such
programs. He cited these portions of
the act that require:
® “The establishment of long-range
studies of the potential benefits to be
gained from, the opportumities for, and
the problems mvolved in the utilization
of aeronautical and space activities for
peaceful and scientihe purposes.

e “The most effective utilization of the
scientific and c¢nginecring resources of
the United States. . . .7

In establishing the technology utili-
zation program, a svstem was set up
whereby NASA held centers and indus-
trial contractors report to NASA head-
quarters  technological  advances  that
might be of interest and use in other
space and non-space industries.

NASA headquarters evaluates these
advances, weeds some out and sends
those that survive to seven research in-
stitutes for further evaluation. Informa-
tion on discovenes, mnovations and ad-
vances deemed worthy of broad dis-
semination is then prepared for dis-
tribution to those who request it. That
15, 2 firm or company seeking an im-
proved method for helium punfication
could obtain on request information on
a recently developed method in which
the gas is liquehed and passed through
finely divided iron oxide.

James Denmison, who 1s directly in
charge of NASA’s technology utiliza-
tion machinery, estimates that the sys-
tem has turned up about 800 innova-
tions or advances. The most recent

summary, dated July 26, contained 50
items, which included:

Frictionless clectromagnetic  brake;
ceramic vacuwm ultraviolet ion chamber;
sense amplifier for computer memorics;
double-throw microwave switch; transi-
ent pressure measurement svstem for
blast c¢ffect research; process for coating
metals; low-cost crvogemic msulation
system that eliminates the need for a
vacuum; bearing lubricants for use in
vacuum conditions; biomedical amph-
fier and an ultrasonic electroforming
Process.

Dennison said that reports by Mid-
west Research Institute of Kansas City,
which prepares and disseminates in-
formation to industry in a six-state mid-
western arca, indicate that the program
already 15 a success. MRI has received
hundreds of requests for information, a
high percentage of them for information
on processing and materials. These are
some specthe subjects and numbers of
requests:

Cold galvamizing, 64; magnetic form-
ing, 33; welding back-up tape, 27; weld-
mg techniques, 25; explosive forming,
23; silicone coating, 21; and tempera-
ture-indicating paint, 19.

A series of meetings in the Midwest
at which mdustry representatives were
exposed to about 60 different technical
concepts, processes, materals or meth-
ods produced 811 responses, according
to MRI, with much more interest in
new processes and matenals than in
specific new product ideas.

MRI also reports 16 specihc cases
where application of techniques or ma-
terials were of major benefit to the new
user. In one case, a manufacturer who
had been experiencing about 25%
breakage of miniature, precision wire-
wound resistors, practically eliminated
the breakage by using a ceramic mate-
rial developed at the NASA Lewis Re-
search Center,

Maost of the recent criticism of
NASA has been over the expenditure
of large sums of money by the agency
tor  “socio-economic”  studies  and
“public affairs” programs.

A contract with Columbia University
for support of scientific writers' training
and a study of NASA's public affairs
activities, which would have amounted
to nearly 5400,000, was canceled after
a storm of adverse publicity,

These are some typical socio-eco-
nomic study contracts awarded by
NASA:
® University of Colorado, 5117,000 for
a two-vear study of the social and eco-
nomic impact of the growth of space-
related science and  technology  on
Boulder, Colo. Purpose of the study is
to determine how such growth affects
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population,  school  requirements,
salarics and the general economy of a
community, The information 1s to be
developed for application or evaluation
use in other communities throughout
the nation.

e Mississippi State University, 592,615
to studv the problems of states with
agrarian economies in contributing to
space age scientific needs.

o Oklahoma State University, 510,500
to study the effects of NASA programs
on the regional economy.

e American Academy of Arts & Sci-
ences, $1581,000 to study the long-range
problems related to the development of
NASA programs.

o Midwest Research Institute, 5105 450
for a studv on the short and long-term
cffects of increased participation 1n
space technology on the economy of six
midwestern states and an analysis of the
technical capabilities of these states in
determining the optimum direction of
future cconomic eftorts.

e University of Chicago, 5100,000 to
support work on the problems of the
administration of research, ncluding
factors affecting the mtroduction and
development of technological change
industrial organizations and the effect
of technology on public affairs.

“The socio-economic label put on
these studies may be unfortunate,” said
Simpson, “and the emphasis on study-
ing the mmpact of the NASA program
on social and economic condibions may
have been harmful.

“Actually, these studies for the most
part are related to fAnding out how to
measure the effectiveness of our tech-
nology utilization program and provid-
ing the means for the local community
or region to take advantage of the
technology that is available from the
space program.”

NASA Administrator James E, Webb
feels verv strongly about the technology
utilization and university  programs,
which provide funds both for research
and Facilities,

“IFor the Arst time the U, 8. has in
open, unclassified program  of  great
scope which makes possible the fullest
use of widespread university resources,”
he said. “If we develop . . . the re
souarces for research on the campus . . .
the campus then can become the trans-
mission medium for research and tech-
nology ., . . between the government
azeney and the community,”

Some members of Congress feel the
university program has not been justi-
fied and that it is a substitute for more
aid to higher education. However,
NASA memoranda of understanding
with the universities covering facilities
grants place a dehnite responsibility on
the schools to engage in a broad range
of space activities and relates the uni-
versity  activities to  development of
area space research capability.

Webb also cted the nced for
quickening the pace of introducing new
technology,

“The space program is completely
different from defense programs m this
respect,” Webb said. “In those pro-
grams, the rescarch and development
15 followed by production, In the space
program there is no production and
thercfore we must have a continuous
technological advancement. We need
every mind, every research resource.”

Webb and Simpson said they inter-
preted the Space Act to mean that the
agency has a responsibility to help the
local community or region understand
both the opportumties available for ex-
ploiting the technology developed in
the space program and the community’s
responsibility to participate i the pro-
gram.

During the IHechler subcommittee
hearings, Simpson was asked 1f the
NASA program sought to influence the
geogra Ih ical location of the buildup n
research and development capability.

“ .. We do not go out and beat up

Jet Commander

Gross weight of the Aero Commander
Model 1121 Jet Commander will be
increased 2.000 1b. to a total of 16,000
Ib. and the fusclage will be lengthened
30 in. to a total of 50 £t 11 in.

Changes will allow the useful load of
the Jet Commander to be mereased
to 8.760 1b., baggage and electronics
arcas to be moved inside the pressure
vessel of the cabin and the Ifu‘:'.l:hlgi:
fuel tanks to be relocated.

Rate of clunb may be reduced some-
what by the changes, but Commander
savs that it still will be able to meet
or exceed all performance guarantees
written into contracts for the 62 aircratt
NOYW o1l ﬂT'EI['F.

Changes will not slow certification
work, since considerable flight teshing
on the current prototype has been done
at gross weights of between 16,000 1b.
and 16,400 1b. First prototype, which
now has 536 hr. of flight time, will re-
main in the test Aving program  at
Bethany until Sept. 1 when it will be
modified to the new length and gross
weight.

Second fAving prototype will be flv-
ing about Dee. 1 with the changes in-
corporated nto it.

Additional fuselage section will be
located immediately aft of the pilot
compartment and i front of the cabin
entrance door. Baggage and clectromces
arcas will be in the left side of the air-
craft, facing the lavatory which will be
moved forward 30 in.

This will allow the two arcas to be
pressurized to 8 psi., the cabin pressure,
rather than to a lesser pressure as previ-
ously plannced (AW Mar. 4, p. 82).
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trade in the regions that are “have not®
. .. but we encourage people from the
‘have not’  arcas—technologically  and
scientifically.”

Another misunderstanding  explored
duning the heanngs was NASA's -
terest in such urban problems as air
pollution and waste  disposal, Some
members of the subcommittee suggested

that even the most liberal mterpreta-
tion of the Space Act would not justify
the agency's participation in solving
such problems,

The misunderstanding was clanhed
i an exchange between Smmpson and
Rep. Roush, which developed the point
that NASA docs not attempt to hnd
solutions but will make available m-
formation which mav help a commumty
solve problems mvolving air pollution
and waste disposal.

Cited as an example was the applica-
tion of methods and technology de-
veloped for disposal of human waste
m a spacecraft to the problem of im-
proving community waste disposal svs-
teims.

Size Increased

Fuscelage bladder tank, orngmally lo-
cated above the wing center section, will
be moved below 1t to allow gravity fucl
feed from the wing tanks to the bladder
tank, which would act as a sump tank.

Gross weight mercase from 14,000 1b.
to 16,000 b, will rmse the useful load
from 7,200 b, to 5,760 b, This will ¢n-
able the aireraft to carry 600 b, of
radio and electronics gear, 6,633 1, of
fuel (990 gal.) and have 1,500 Ib. re-

maining for crew, passengers and bag-

a2,

This figures to a crew of one and
six passengers or a crew of two and hve
passengers plus 35 1h. of baggage for
cach person,

Aero Commuander still 15 expecting
certification under CAR Part 4b in
March, 1964, and to begin delivernies
of the Jet Commander that same
maonth.

All |:-r::ductim1 tooling now 15 1n place
at Commander's Bethuny, Okla., pro-
duction facility and work on sub-assem-
blics, including wing panels, is under
wav, About 47.000 sq. ft. of manu-
facturing Aoor space is being used for
the Jet Commander production line.
Production rate is scheduled to be two
aircraft a month initially and four a
month later.

Plans for an mcrease in factory size
have been made.

Recent test flights with the hrst pro-
totvpe have been aimed at qualifving
the Jet Commanders new  wing-
mounted  speed  brakes, which  were
added after the main landing gear was
found to be madequate in slowing the
arcraft  down.
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Greater variety of missiles, including some
not publicly shown before, were put on
view by the Egvptian government in the
Cairo parade celebrating the 11th anniver-
sary of the Nasser revolution. One new
rocket is the two-stagze Al Ared surface-to-
surface missile (above, this puge, and bot-
tom, opposite). Range has been reported
variously as over 360 mi. and 620 mi. (AW
July 29, p. 26), Al Ared has reportedly
been tested successfully several times over
the I]::ll.'l' two months. .HHI_J: |‘1|.'11h:|;_'l[1.'|:: ClOv-
cring around nozzle of fArst stage, which
appears to be similar to single-stage missile
(top, opposite page), probablv one of the
360-mi. range missiles first shown in the
parade a vear ago and test-fired at about the
smne time (AW Julv 30, 1962, p. 20). De-
sien bears some resemblance to World War
2 German V-2, with later modifications.
Zahr missile on mobile aancher (left, this
page) was scen this vear for the frst time.
Note flame bucket at rear of launching ve-
hicle below erector. Zafir is an Feyptian-
made missile. but mohile lanncher 1s Russian
design. Russia’s SA-2 Guideling two-stage
anti-aircraft missile (center, opposite p-_u;_;-_-j
15 a radar-guided sorface-to-air design with
a maxinun aperation altitude of about 80,-
000 ft. (AW My 6, p. 36). Parade marked
hirst v.h:m'ins_; of the SA-2 by Lgvptians. This
missile is similar to the tvpe installed at
about 24 sites in Cuba during the crisis in
the Eall of 1962, One of them bronght
down a USAF 1.2 (AW Mav 13, p. 30).
Note troops in desert combat uniform next
to Guideline carrier wehicle. For photos of
aircraft displaved during the Cairo parade,
see pp. 32-33.

AVIATION WEEK & SPACE TECHNOLOGY, August 5, 1943

4 2T sy 'II-
y 1 'T-:f' M b g

AVIATION WEEK & SPACE TECHNOLOGY, August 5, 19463



b .'*- f"‘? A *"' N “ﬂrw M2 RS o,
Russian Tu-16 Badger twin-jet medinm bombers in Egyptian markings are shown in fly-by during parade marking 11th anniversary of MiG-17s fly by in Egyptian air display. Aircraft are probably C models with afterbuming -1A turbojet of 7,590 Ih. static thrust and
Nasser revolution, Egypt has several squadrons of Tu-16s in service. underwing fuel tanks, giving extended range of about 1,160 mi. Each wing tank adds about 105 gal. to normal 445-gal. load.

Soviet, Messerschmitt Designs Seen in Cairo Egypt Displays An-12 Freighters First Time
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Antonov An-12s, military freighter versions of An-10 transport, were seen for first time in Egypt during the air display. Note guns visible
in Spain. Airplane is resnlt of collaboration of Willi Messerschmitt with German, Swiss, Anstrian and Spanish engineers. in tail turrets. Entirely redesigned rear fuselage and tail distinguish military version from An-10.
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(NAFI).

small as six or seven yards.

Walleye Weapon Plans

Initial feasibility rounds of Navy's television-guided Walleye acrial weapon will
be produced by the Naval Ordnance Plant in Louisville, Ky., with  subsequent
product design to be conducted by BuWeps” Naval Avionics Facility at Indianapolis

A production contract for the free-fall glide weapon (AW July 1, p. 85 and Apr.
9, 1962, p. 31) will be placed with industry later by either NAFI or BuWeps. [
Walleye is expected to be used as a close support and interdiction air-to-ground
weapon carried by high-performance naval aircraft. It may be effective against hard
point targets from altitudes above 70,000 ft. Circular error probability may be as

| Now in feasibility stage of development, the approximately 1,000-b. ghde bomb
will have four triangular, canard fins and four long, triangular fins extending almost
to the end of the weapon from just aft of the canard surfaces.

Walleye will be guided by a simple gyro-stabilized television camera which will
supply necessary signals for the weapon's automatic tracking system. The pilot will
release the weapon and follow it onto a target by observing images supplied by the
| camera and displayed in his cockpit while he is escaping from the target arca. He
can make course and stability corrections which will antomatically feed signals to
Walleye's guidance system which will command control surface movements.

Because changes in the weapon's trajectory made by the pilot after launch may
induce variations in g-loading on the weapon, arming of the high-explosive warhead
cannot depend on acceleration changes. Consequently, Navy is anticipating a device
for safe arming which is not dependent on acceleration.

Blue Scout Jr. Payload to Gather
Frequency Data Above lonosphere

Cape Canaveral-Iirst USAI® Blue
Scout Jr. launch from here mn 15
months lofted a 50-lb. payload last
week to an altitude of about 5,000 mi.
in a ballistic flight more than 9,000 mu.
down the Atlantic Missile Range.

The pavload, provided by Cam-

AF Capsule Recovery

Washington—Air Force last week re- |
ported that its rate of recovering cap-
sules ejected from space during lﬂﬁll
was 72%, but a Defense Dept. ruling |
prevented the service from disclosing
how many capsules were mvolved, or
how many were snatched in the air as
they parachuted to earth. |

National Aeronautics and Space Ad-
ministration’s Satellite Situation Report
and the United Nations registry of space
objects indicates that in 1962, there were |
17 pavloads for which recovery probably
was attempted — that is, they were
launched by Atlas Agena or Thor Agena,
and decayved a few days after lounch.
Through July 15 of this vear, there have |
been five payloads in this category. |

The 6593rd Special Test Squadron |
of Hickam AFB last week received th-::]
USAF Outstanding Unit Award for de- |
veloping and applving recovery tech-
niques. This unit uses both air snatch
with Lockheed JC-130B aircraft to re- |
cover 300.1b. Discoverer-type capsules |
and water pickup to recover Samos-type
capsules, weighing more than 1,000 Ib.
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bridge Research Laboratories of USAF's
Office of Aerospace Research, was de-
signed to gather data on certain natural
radio  frequencies above the 1on-
osphere and to measure the impedance
of the ionosphere. The probe carried
tour tuned radio frequency (TRE) re-
ceivers, all solid-state devices. covenng
2.2 mc., 4 me., 1 me. and 3 me.

The antenna, a 60-ft. dipole m two
30-ft. segments 180 deg. apart on the
rim of the pie tin-shaped probe, was
stowed aboard the structure rolled up
like a ribbon. Pre-curled longitudinally,
cach antenna segment snapped out to
its full 30-ft. length after jettison of the
protective pavload fairings and then
curled into a tubular shape.

Radio noise detected by the re-
cewvers at these frequencies was ampli-
fied, encoded and transmitted to AMR
ground stations over a 200-me. fre
quency-modulated (FM-I'M) telemetry
link. No attempt was made to differen-
tiate between radio noise reflected off
the top of the ionosphere and noise
received directly from galachic space.
Cambndge 15 interested in total radio
energy imput mto the ionosphere.

Impedance of the ionosphere was to
be indicated by variations i a standing
wave generated on one of the antenna
segments by a small osallator. Vana-
tions would be a function of the elec-
tron density and energy levels surround-
ing the antenna. Extent of the
variations also would provide clues to
the characteristics of the clectrons.

The probe relayed data back for
about 34 hr. as it climbed to the apex
of its trajectorv and then descended.
It disintegrated during re-entry, so dis-
tance flown downrange was extrapo-
lated. There was no attempt at re
COVEry.

USAF presently plans to launch an-
other seven of the 40-ft.-long. four-
stage, sohd-propellant unguided Blue
Scout Jr. wehicles from here. Next
launch, which may occur by December
or January, may carry as its pavioad a
rubidium-vapor magnetometer to  an
altitude of 22,000 mi. The other pay-
load possibility 15 a cosmic radiabion
detector, which would be flown to an
altitude of §,000-10,000 mi. All Blue
Scout Jr. fights from here will be hal-
listic probes.

More payload possibilities are being
studied by the Offhice of Aerospace Re-
scarch and are being coordinated with
MNational Aeronautics and Space Admin-
istration and other government agencics
to avoid duplication or to cover areas
of special scientific interest. Pavloads
will not alwavs be new hardwiare de-
signs, Air Force program officials
stressed after last week's successful
flight. Over-all purpose of the senics
will be to place instruments with an
economical launch vehicle in selected
areas of space surrounding the earth.

L.t. Col. John Adams, SLV-1B
(USAF designation for Blue Scout Jr.)
test controller here at the Air Force
Missile Test Center, said that the 15-
month absence of Blue Scout from the
range was attributable to the lack of
fivable experiments and not to the
lannch vehicle,

He said that Blue Scont had devel-
opment problems., but said thev had
been resolved before the last previous
flight from here in Apnl, 1962,

NASA Requests Fuel
Facility, Supply Bids

Wishington—Bid requests were sent
last week to 45 chemical and petroleum
companies for construction of a liquid
hvdrogen manufacturing plant and stor-
age facility and supply of 78 million 1b.
of the propellant to National Aero-
nautics and Space Administration dur-
ing the S5i-vear period beginning in
April, 1965,

NASA 15 specifving that the storage
plant be within 50 navigable miles of
the Mississippi Test FFacilitv. The man-
ufacturing plant can be situated at the
contractor’s discretion,

No cost estimate has been made for
manufacturing and storage facilities,
but NASA estimated the hvdrogen will
cost about $37 million. It will be used
tor hydrogen-fueled engine tests hoth
at Mississippi and at Marshall Space
Flight Center.
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Jack Faulkner speaks with authority on stress-relieved aluminum forgings

This man can help you
make forgings behave during machining

I aLcoa



ALCOA PROCESSES FOR LOW RESIDUAL STRESSES IN FORGED PRODUCTS

— - “TYPICAL” REDUCTION FROM -T6 (1)
PROCESS PESIG.()  CALOY  FRODUCT&S) WARPAGE __ STRENGTH (4) STATUS
STRESS RELIEF (2) B

MECHANICAL ZERO EXCEPT

DEFORMATION T651 ALL HAND FORGINGS (5)  95% (6) LONGITUDINAL COMMERCIAL
(STRETCHING) ) CYS 5%

MECHANICAL ZERO EXCEPT

DEFORMATION 1652 ALL e aaen . M%) TRANSVERSE COMMERCIAL
(COMPRESSING) TYS 5%

MNOTES: (1) The use of the -T6 version of
various tempers is for convenience only.
The -T4 or -W temper is also available.
(2) Processing is performed after heat
treat and quench. (3) Products comprise
hand forgings (including rings), die forg-

ings and machined parts. (4) Guaranteed
values available on specific part inquiry.
{5) Except parts tapered in thickness or
otherwise impractical to process. (6) Based
on observations by users; these values rep-
resentative but subject to variation with

Jack Faulkner
SpeaKks
with authority
“ on stress-relieved

1 aluMminNnum
, forgings

This photograph shows the warpage
difference after machining in two
pieces of a large hand forging (5 x 2"
11% x 140 in.); the -T6 plece bowed
over 2% in. compared to a littie over
% in. in the stress-relieved -Te52.

geometry and machining details. (7) Sub-
ject to geometry of individual part; defor-
mation may be all stretching, all compress-
ing or a combination. Some parts cannot
be effectively stress-relieved by this tech-
nigue—see context.

- ™ -I|'-|'l|--|l—| - L e

L T
L "_’J-I.

Residual stress built up during quenching of aluminum arc of a 30-ft circle, with a cross section of 6 by 8 in. The
forgings can cause trouble later when the forgings are customer had to do extensive machining, and assembly

machined., Machining unbalances these stresses. When requirements called for a maximum departure from flat-
a tool bites into a non-stress-relieved forging, it tends to ness and contour of .030 in. over its length of some 20-

warp, even jump out of the fixture or jig.

odd ft. Maximum warpage experienced during machin-

Little was known about stress relief until 1944, when ing was .005 to .010 in.

Alcoa's Kirby Thornton first explained the principle of

Jack Faulkner is just one of hundreds of Alcoa's tech-

stretching. This method is still used on extrusions, plate nical experts whose principal function is to help cus-

and rolled shapes.

tomers with metallurgical and fabricating problems.

Stretching, however, proved impractical for some These “development men" are experienced engineers
geometrical shapes—die and hand forgings and rolled or who have not only specialized in aluminum, but in spe-
forged rings. But compression was found to relieve cificindustries. Jack, for instance, has worked almost ex-

stresses just as stretching did!

clusively with customers in the aerospace and military

Jack Faulkner, who heads the Military Equipment equipment industries for sixteen years. Have a problem
Section of Alcoa's Cleveland Development Division, was that might involve aluminum? Just call your local Alcoa
one of the pioneers in working with stress relief by sales office. Or write Aluminum Company of America,
“squeezing." Today Jack offers Alcoa's customers years 1868-V Alcoa Building, Pittsburgh 19, Pa.

of experience in the complexities of this technigue.

TIGHT TOLERANCES, MINIMUM WARPAGE—Compres-
sion stress-relieving makes hand and die forgings behave
during subsequent machining operations. For instance,
Alcoa recently made a hand forging in the form of a 90°

Entertainment at Its Best . .
Prasanted by Frad Astaire ..

L ALCOA PREMIERE
. Thursday Evenings, ABC-TV
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House Considers $5.2 Billion for NASA

E}* Fdward H. Kolcum

Washington—Legislation authorizing $5.2 hillion for the U. S. space agency
i IMiscal 1964 was scheduled for House debate and vote late last week after a
ocky Y-min. session before the House Rules Committee on July 31. The bill
i for full House approval represents a S474-mullion cut from the Administra-

tinn's request.

Although House space committee Chairman George P. Miller (D.-Calif.)
characterized the request as the “rock bottom™ amount needed to keep the
U. 5. space effort moving, he had a difhcult time convineing several members
of the Rules Committee, including Chairman Howard K. Smith (ID.-Va.).

of the need for large space expenditures,

Rep. Smith erniticized Rep. Miller for
the brevity of his opening statement in
which he explained the bill, saving that

“this is a short statement for $5 billion.”
Rep. Smith said later, [ don’t under-
stand this scientific stuff at all.”

The bill authonzes National Aero-
nautics and Space Administration to
spend 54 billion for research and devel-
opment, S692 million for facilitics con-
struction and 5508 nullion for adminis-
trative operations. The cuts (AW July
22, p. 32I) actually totaled 5489 mil
lion, but 15 mallion was added to the
origimal  request i the categorny  of
facility planning and design, for a net
weduction of $474 million,

Several members of the House space
coimmittee, despite the unfavorable
reeeption the bill received in the House
Rules Committee, forecast favorable
House action. The Rules Committee
agreed to allot five hours for debate.

Rep, Smith's reaction to the Wll set
the stage for what was gencerally an
unfavorable reception. The chainman
stid at one point that I can't see any
use of going to the moon,” and when
Rep. Miller tried to compare the lunar
l'np with the carlv efforts of the Wright
brothers, Rep. Smith commented that
when the Wght brothers were pre-
parmtr for a test fhight here, “Even-
body in \h:wndn.l ["'u a.] regarded them
[as] a pair of nuts.’

[n response to questions from Rules
Comnuttee members, Rep. Miller at-
tempted to make these points:

e Assurance that man will be able to
landd on the moon is not vet in hand,
but "1 have sufhcient conhdence n
American scientists and technologists
that thev will develop devices that will
assure’” a suceessful manned lunar land-
g mission,

® Total cost of Apollo will be $20 bil-
lion, and the lunar landing will be made
before the end of this decade.

e Cooperation with Soviet Russia in the
lumiar program is possible and desirable
(sce p. 34). There are indications that
USSR will not attempt the lunar land-
ing, but even if U. S, were not in a
space mce with Russia, it would not
change my mind [about the U. S. space

program]| or the majonty of the space
committer members.”

e Cooperation  and  liaison  between
NASA and the mihtary s ampressive,
NASA provides Defense Dept. with the
mformation it needs for ats space pro-
gram. There currently are 300 military
officers working in NASA, and the space
committee has found no duplication of
rescarch and development in NASA and
the military,

Rep. Clarence J. Brown (R.-Ohio),
ranking minority member of the Rules
Committee, crnticized government agen-
cies for what he characterized as a

“hevdav™ for scientists, during which
1'|]LI'|'|hLI"- of the scientific Lmnmlmm

‘are plaving with government money’
under no controls and mno top-level
sUpervision,

Rep. 11, Allen Smith (R.-Calit.) smid
he has been having increasing difficulty
i explaiming the space program to ats
critics among his constituents, and Rep,
Miller agreed to prepare a justification
for the program,

The hill contains a full section of

Space Agreement
Wishington—Soviet Russia is expected '
momentarily to sign an agreement clear-
ing the way for a cooperative space pro-
gram  with the U, 8., beginning with
joint communications experiments carly
next vear using the Echo 2 satellite as a
passive reflector, UL 8. already has signed
the ':'E'H.LIHLI][
LI, 8. and Russia had agreed more than [
a jl.['ll ago to conduct a three-part co-
operative space program and the terms
of implementation were signed by scien-
tists last Mav. U. 5. made formal the
agreement shortly thereatter,

| planning will begin for the most import-
ant part of the cooperative program—
co-ordinated weather satellite launches
that will result in clond cover photo-
eraphs of every spot in the world every
six _hours (AW Mar. 15, p. 21). Third
part of the pact calls for co-ordinated

As soom as Russia signs the agreement, |

mapping of the geomagnetic field.

E——
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amendments to the 1958 Space Act de-
signed to make it harder for NASA to
reprogram and transfer funds from proj-
ccts for which it was appropriated (AW
[I_'t|:l. 15, P- 28). Basics l]h the Agency
must now give 30 davs notice I:n the
House space committee before it can
transfer amounts exceeding $250,000
from one program to 1I1HHIL1 and no
more than 520 million can he repro-
gramed during the entire hscal vear.,

Presently, all the agency must do is
notifv the committee that it has trans-
ferred funds, More than $200 million
wias transferred between  projects in
Fiscal 1963 money,

In summary, NASA's Fiscal 1964 au-
thorization bill contains these amounts:
o Manned space flight—53.2 billion ap-
proved by the space commuttee, a cut of
§259 million from the request.

® Space  sciences—5606  million  ap-
proved, a cut of 597 million.

e Administrative operations—5508 mil-
lion approved, which mceludes salancs,
a cut of $52 million from the request.
® Advanced research—5372 million ap-
proved. a cut of 537 million.

e Tracking and data acquisition—53516
million approved, a cut of $33 million.
e [Facilities construction—=5092 million
approved, a cut of $108 million,

e Applications—5113 million approved,
a cut of 510 million,

® Advanced design—525 mmlhon ap-
proved, an increase of $15 million,

The net reduction is 5.3%. Rep.
Miller said that despite comments by
NASA officials to the contrarv, these
cuts will not cripple the over-all space
program, but he added that “it would
be unwise to cut further.”

In separate opimions of House space
committee members attached to the
formal report accompanving the author-
ization bill, Rep, William F. Rvan (D.-
N. Y.) expressed dissatisfaction with the
activities of the Communications Satel-
lite Corp,, and said the corporation
should reimburse the government for
R&D work and for satellites.

Rep. James G, Fulton (R.-Pa.) said
he will introduce a bill to establish an
mspector general who will oversee and
cvaluate NASA's operations,

A group of six Republican space com-
mittee members, while not disagreeing
with the report, feel that the mihitary
space program Is not recewving its proper
share of the space dollar, Subscribing to
this view were Rep. Richard L. Roude-
bush (Ind.), Thomas H. Pelly (Wash.),
Donald Rumsfeld (IlL), James D.
Weaver (Pa.), Edward L. Gurney (Fla,),
and John W, Wydler (N, Y.).

In addition, Rep. Pelly submitted 3
minority view protesting both the cost
and urgency of the Apollo program, and
said he favors a program stretchout.
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TFX Chief Would Drop Thrust Reversers

By Donald E. Fink

Washington—F-111 (TFX) program director has recommended against
including thrust reversers in the tactical hghter's design because of technical
problems, schedule delavs and cost increases it might create.

The recommendation came to light last week during the continuing Senate
probe of the F-111 contract audrd to General Dumnms Grumman, Air
IForce had studied the feasibility of adding the tvpe of thrust reversers
proposcd by Boeing to the General Dynamics design (AW Apr. 5§, p. 26),
which calls for conventional air brakes and spoilers.

Testifving before the Senate Perma-
nent Investigations Subcommittee, Col.
Charles A. Gayle, F-111 program di-
rector, said, “the contractor [General
Dynamics], among other means of de-
celeration, has looked into the thrust
reverser and has given us his analvsis,
cost eftects and other features, and
achcduh cffects.

“They have been reviewed by the
!:unﬁguratmn control board, and .
my position . . cmdermg all .l‘-.PtEl"r
of the installation of thrust reversers

. . 15 they should not be installed.”

He added that this was his final de-
cision, “which has been forwarded to
higher headquarters.”

Pratt & Whitnev, whose JTF10A-20
cngine was specified for both the Boe-
mg and General Dynamics designs, was
not the only company considered for
the thrust reverser, Gavle said. Rohr
Aircraft Corp. also had a design that
wits considered.

The Rohr design was cheaper and
lighter, he said, but technical and de
sign problems, which probably would
have involved moving the wings to bal-
ance the airframe, were basic factors
in the determination not to include
thrust reversers,

Cost Comparisons

Earlier in the week, the subcommit-
tee challenged members of the military
cvaluation teams for failing to compare
directly the Boeing and General Dy-
namics proposals, especially in the realm
of cost differentials and past perform-
ance records. The main witness during
this portion of the hearing was Warner
K. Wilson, contractual specialist and
head of the F-111 cost team at Wright-
Patterson AI'B, Ohio. Gayle and mem-
bers of the F-111 technical and opera-
tional evaluation teams also appeared.

Air Force Secretary Eugene M. Zuck-
crt, who had been presenting a lengthy
statement to the subcommittee (AW
July 29, p. 19), mterrupted it so the
other witnesses could give the subcom-
mittee the same bricfing that led to the
contract award.

At issue during the questioning of
the cost experts was whether Boeing's
cost estimates—approximately 5130 mil-
lton less than General Dynamics for the
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rescarch and development phase {:f the
contract and approxnnately 5400 1ml-
lion less for the production portion—
represented  sigmheant  savings  or
whether they IL']M'L'HL'HltL'd mtr-nptimiﬁtic
cost estimates as contended by the de-
fenders of the General Dviamies award,

Wilson said his team established $100
million as the difference between the
two proposals—the figure ultimatelv
was adjusted by Air Force to $130 mil-
lion—but made no detailed analysis of
it, because “‘there is no direct relation-
ship established, so there is no need to.”

Wilson was then asked if past per-
formance of the two companies was
considered in making cost evaluations
of their proposals, A chart prepared by
the subcommittee was  introduced,
which purported to show that Bocing
had a past record of underruns averag-
ing 2.6% on $9 bhillion worth of air-
frame contracts.  General Dynamics,
according to the subcommittee figures,
had 4.3% overruns on about $2 hil-
lion worth of business.

Wilson contended that the chart
was not valid for the =111 proposal
because it covered aircraft in a different
category  which dd not require the
technological advances required in the
F-111 program.

Sen, MceClellan asked Wilson if has
team took past performance into con-
sideration i weighimg the two  pro-
posals.  Wilson r-::pllul that they con-
sidered it very seriously, but that they
did not “have charts drawn up of the
data that vou have in detail here now

because of the lack of it bemng real
E‘Um;:lrllﬂt: data for the purpose of the
eviluation,”

The subcommittee pressed Wilson
for a clearer definition of what he
termed comparable data, resulting in
this exchange:

Sen. McClellan, You are not going
to find exact comparability anywhere,
arc vou, because this is a venture be-
vond the state of the art at the present?

Wilson, That 15 right, and that is
why 1 sayv that .

Sen. McClellan. Then vou can go
nowhere to find figures that substanti-
ate any judgment that you claim you
exercised, is that right?

Wilson, No, sir, we must find com-
parabilitv, and we must dig out the
best data that we have available. and
we must make allowances and adjust-
ments to make it comparable.

Sen. McClellan. Did vou dig this
out of the past records of the two
bidders? Did vou dig it ont and take
it into consideration?

Wilson. All of this particular data,
no, SIT.

Sen. McClellan. What did vou dig
out on them and take into considera-
tion, of their past performance? Do
vou have anv record of it, and can vou
submit to us now anv document or
v figures that vou used based on
their past |:rerl:|-r|1rltl::'L in - evaluating
and in coming to vour judgment? Can
vou lav any tlltllg before us now that
vou used, that vou did dig out, that
vou considered at the time that Vou
evaluated and came to vour judgment?

Wilson. No, sir, not i the sense of
laving it out before vou, because there
is so much of this that is done that
we qust don’t make a record of it

Sen, McClellan. [ am trving to find
out actually how vou operate, and how
this thing works. 1 am beginning to
come to some suspicion that there is a
great deficiency in the wav this thing
iil|]LLI1'E": [ want to know how vou
weighed that record and how vou evalu-
ated it and applied it in this instance
before vou came to vour decision.

If you have anvthing vou can lay before
us that reflects that, 1 would like to
see it.

Wilson. 1 don’t have anvthing that [
can lay before vou, sir.

Lower Bid

The subcommittee then produced
data which it said pinpointed the rea-
son for Boemng's lower bid. The sub-
committee figures showed Boeing saved
$261,922,000 on lower labor costs and
$351,499,000 on lower overhead costs.
The subcommittee subtracted $274 mil-
lion, which it said represented Boeing's
higher matenials cost, and then added
$7 ﬁl’; million, which it said represented
Boeing's lower support equipment costs
and lower profit percentage figured on
the lower produchion costs.

The final figure arrived at by the sub-
committee was 5415,421,000 in Boe
ing's favor. Figures submitted by Gen-
eral Dynamics and Boeing in their pro-
posals were 55,803,544,000 and S5-
387,439,000, respectively—a difference
of 5416,105,000 over the total pro-
aram.,

When asked if a large part of Boeing's
lower bid was attributable to the dif-
ference in the labor and overhead rates
and costs, Wilson said, “in real broad
terms, ves, sir.”
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U.K. Will Build Aircraft Carrier
For P.1154 Fighter Operations

London—Great  Britain  will spend
$180 mullion on construction of a con-
ventionally  powered  arcraft  carner
specially  designed  to  operate  the
| Lawker P.1154 supersonic VTOL strike
fizhter built under a joint development
program with the Roval Air Force.

Minister of Defense Peter Thornev-
croft said the decision to build the new
carrier, as vet unnamed, extends the
wseful life of the Roval Navy's Fleet
Air Arm to 1950,

The carrier will replace HMS Ark
Roval and HMS Victorious, but two
other carners—Eagle and Termes—can
continue operations until 1980 by a
series of modifications and rehts,

Thomeveroft smd the Roval Nawvy
and the Roval Air Force recently agreed
on LI];II'ILtL[l"ﬁtIC"':- of a common P.1154
version and design studies are now well
advanced. The Navy has always prefer-
red a two-seat version and it s known
that Hawker Amrcraft has submitted a
potential design to both services, one
for training and the other for opera-
tional sorties. Basic airplane, however,
will be a uingkﬁmtu and the order
pmlm,hh will be in the necighborhood
of 200 units.

The P.1154 will replace the Hawker
Hunter and the de Havilland Sea Vixen.
However, interim airplanes will be the
Blackburn Buccaneer strike fighter, and
the Roval Navy has shown interest m
the Chance Vought Crusader, powered
by Rolls-Rovee Spev engines, the same
powerplant used by the Buccancer.

ML currently are under wav be-
tween Short Brothers and Harland, of
Beltiast, and Chance Vought, on pos-
sibilitv. of building the Crusader at

Belfast under I::‘:umr if the Roval Nawv
decides to order the airplane in quan-
titvy,

The new carrier will incorporate a
refinement of the angled-deck principle,
]:umu,n.::] bv the Brltl'-ll called a paral-
lel deck in which two lanes can be used
for landings and takeofts, Despite the
use of VTOL hghters, catapults will be
fitted to allow a mixed fleet of other

B RL10-A3 Order

Wishington—Pratt & Whitney will
receive  S14.9 million to  deliver 49
RL10-A3  hydrogen-fueled engmes  to
stage manufacturers during 1964, under
a National Aeronautics and Space Ad-
ministration order. Six RL10-A3s power
the Douglas S-4 stage, which is the sec
| ond stage of the Saturn 1, and two are
used to power the General Dynamics/
Astronautics Centaur stage.

tvpes, Carrier will be i the 50,000-ton
class.

In reply to criticism of the vulnera-
bility ~::ull carriers in the age of nuclear
weapons, Thomeveroft contended that
the carrier shll remains probably the
most flexible instrument of conven-
tional war and this factor has governed
the decision to go ahead with the proj-
ect.

Lord Carnington, First Lord of the
Admiralty, smid the ship will be com-
pleted about 1971, The Sea Vixen, he
said, will have to be replaced in the
arlv. 1970s and the RAF's Hunter
somewhat carlier than that, The deci-
sion also means, he continued, that the
British government will be able to de-
plov two carriers east of Suez most of
the time.

News Digest

Procurement of a passive space sur-
veillance svstem, capable of distinguish-
ing between celestial background and
spacecraft in carth orbit or a high tra-
jectory based on solar energy reflected
from the spacceraft, s planned by
Rome Air Development Center. RADC
is soliciting companies for upcoming
:::‘Jnu:rulitiml.

Mariner 2 Venus probe completed
its first orbit of the sun on Aug. 1,
having traveled an estimated 540 nul-
lion mi, in space since its Aug. 27,
1962, launch. The now-silent probe
flew past Venus last Dec. 27 and 15
i an orbit with a period of 346 days,
aphelion of 113.6 million mi, and
perthelion of 62.5 million mu.

Dr. Lawrence Kavanau has been
named exceutive vice president of North
American Aviation’s Space and Infor-
mation Svstems Div. Dr. Kavanau re-
centlv resigned as special assistant for
space to director, Dept. of Detense
Rescarch and Engincering (AW July 15,
p. 31).

Northrop F5 fighter-bomber  was
fown for the first time last week from
Edwards AFB, Calif, with the com-
pany’s test pilot, Henry E. Choteau, at
the controls, Fhght duration was SU
min. A sccond F5 will be completed
this month and Aown in early Septem-
ber, and a third plane will be test-
fown in October.

Air Proving Ground Center at Eglin
AFB, Fla., last week put into operation
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a 16:ft.-dia. centrifuze capable of test-
ing 300-1b. 111!::»1::1-. at forces up to
100g. The l:ll:.‘lill'l. wias built at a cost
of 552,000,

Relay 1 satellite completed 203 davs
of successful operation July 29, Satel-
lite was designed by Radio Corp. of
America to u]JL'm’fL' for at least a vear.
Previous record for a communications
satellite was 185 davs.

Mark W, Cresap, Jr., 53, recently re-
tired president of the Westinghouse
Electric Corp., died July 28, a short
time after ill health Eun:t:cl him to
leave the firm (AW July 22, P- 333).
Cresap joined Westinghouse i 1931
and became president of the firm n

January, 1958.

Dr. Robert M. White, 40, president
of Travelers Research Center, Ine,
Hartford, has been appointed chief of
the L. S, Weather Bureau, succeeding
Dr. Francis W. Reichelderfer, who 15
retiring after heading the Weather Bu-
rean for 26 years.

Henri G, Marescot has been named
general manager of Air France's North,
Central Amencan and Canbbean Div,
He succeeds Henn . Lesiear, who be-
comes exccubive consultant to the Aiar
France management in Pars. Marescot
was formerlv manazer of the airline’s
Japan and East Asia Dav,

S-06 polar ionosphere beacon satellite
(sce p. 52) has shpped about six weeks
until late September because of Scout
launch vehicle problems.

Syncom 2 Drift Rate

Cape Canaveral—Drift rate of the Syn-
com 2 communication satellite was being
observed closely last week by the Na-
tional Acronautics and Space  Adminis-
tration and the scienbhe community
as an indication of the presence or
absence of gravity gradient variations at
certain points over the earth.

Theory holds that the carth’s oblate-
ness produces two neutral gravity gradient
points, one over the Indian Ocean and
the other over the Pacific Ocean, where
a synchronously-orbiting  satellite would
rr.'q;liru no station-keeping control sys-
tem, and two negative points, one over
the Atlantic and the other north of |
Australia, where a  synchronous orbit
could not be sustained short of the con-
tinuous operation of a satellite’s control
systen.

Syncom 2 (see p. 75) was expected to
drift westward through the negative
gradient point over the Atlntic some-
time last week. If the theory is wvalid,
the point should change the satellite’s
drift rate,
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AIR TRANSPORT

New Soviet N.Y.-Moscow Route Bid Seen

By L. L. Doty

Washington—Possibility that the Soviet Union mav make another bid for
a New York-Moscow air route is growing as a result of the new atmosphere
generated by the nuclear test ban treaty recently initialed by the U.S., Great

Britain and the Soviet Union.

Meanwhile, the U. 5. is showing increasing concern over the expansion of
communist airline operations in the Western Hemisphere and throughout
Africa (AW Sept. 10, p. 71). Recent success of the Russian carrier, Aeroflot, in
winning nights from Guinea to operate bevond Conakry to Cuba on the Mos-
cow-Havana run (AW July 1, p. 25) is viewed as a major step in the carrier’s

CXPAnSIOn program.

The Russians are known to be eager
to enter the New York market and
U. S.-Soviet negotiations two vears ago
on a bilateral air transport agreement
were carried on in a harmomous at-
mosphere (AW Aug. 14, 1961, p. 25).
The final agreement was initialed by
both sides, but was then refuted by the
U. 8. because of a split in relations be-
tween the two countries over the Berlin
wall (AW Aug. 28, 1961, p. 39).

Although no formal move has been
made, U.S. observers believe that the
Russians may feel the agreement on the
nuclear test ban paves the way for re-
opening talks on commercial air serv-
ices. How the U. §. will respond to such
a bid 15 not yvet known.

The new policy on intemational air

transportation (AW Apr. 29, p. 34)
omits anv reference to relations between
the U.S. and Russia. This subject is
bemng treated separately mn another study
being conducted for the White House.

The Russians are now emphasizing
expansion of their air routes in Africa,
South America and the U.S.. in that
order. Focal point of the over-all ex-
pansion plan is Cuba.

Currently, however, the chief concern
of the U.S. 1s Russia’s recent success in
strengthening its foothold in Africa.
Last vear, the Russian drive for air
routes in Africa appeared to have
slowed down considerably (AW Sept.
10, p. 71), but indications are now
strong that the expansion program has
gained renewed strength,

Pan American Mystere 20 Order Near
New York—Negotiations between Pan Amcvican Warld  Airwavs and Generale
Acronautique Marcel Dassanlt have progressed to the stage where a firm order from
Pan American for 40 Mystere 20 exceutive jet aireraft probubly will be announced

this month.

Pan American will also option three lots of 40 aircraft cach, bringing the total
possible order to 160 of the French-designed and built jets.

Two General Electric CF-700 turbofun engines will he the powerplants on the
aircraft, replacing the Pratt & Whitney JT12A-S turbojets on the prototvpe (AW
June 10, p. 90) which is now flying (see pp. 56-57). General Electric engines will
mcrease the thrust of the aircraft from 6,600 b, thrust (3.300 1b. for each engine)
to 8,400 Ib. thrust (4,200 Ib. for each engine).

Fuselage length for the Pan American aircraft will be increased 18 in., from the

prototype’s 51.5 ft.

Use of the General Electric turbofan engines and the increased length will boost
the range of the Mystere 20 to approximately 1,600 stat. mi. with reserves and

standard air transport holding capability.

Pan American officials said that if the aircraft are purchased, they will be “dry
leased” to operators. with the airline providing neither pilots nor maintenance

support.

Corporations leasing the Mysteres from Pan American would supply their own
pilots and fixed-base operators probably wounld provide maintenance facilities.
In addition, Pan American foresees using the aircraft for charter flights and for

pilot training.

Dassault announced recently that no production plans would be formulated until
a production order was in hand. But Pan American is understood to want delivery
of 15 aircraft the first vear and 25 the sccond vear,
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At present, the Russians are building
a new jet airport in Yemen for the
new republican government of that
country. The U.§, 15 viewing that
project as a key point in the pattern of
Russian wir routes, since the new airport
could serve as a jumping-off point for
India and East Africa, and as a link in
a route across Central Africa to Cona-
kry and bevond to Latin America,

Africa currently  provides Russia’s
only access to the Western Hemisphere,
since those Western European coun-
tries that Aeroflot serves refuse to grant
beyond rights to the Russian carrier.
In addition, the Scandinavian countries
will not give the Soviet Union transit
rights, which leaves Aeroflot with only
one¢ northermn route—the devious line
from Murmansk, across the Bering Sea,
north of Norway and Sweden.

These are other steps Russia 15 cur-
cently taking in hopes of reinforcing its
African civil air services:

e Attempts to win bevond rnights from
Morocco and Algeria, similar to those
granted bv Guinea, are now being made.
* Effort to get landing rights in Ethi-
opia and Somalia 15 bemg made, in
order to give Acroflot a route along the
cast coast of Africa. Aeroflot now serves
Khartoum, but Sudan permits onlv a
westward operation and has rejected an
Acrofiot bid for north-south operations.

Meanwhile, Cuba appears to have
launched an expansion program for its
air services. At present, Cuba is linked
with Madrid by service operated by
Iheria, U.S. has protested to the Span-
ish government over this service, but
there are no signs that Spain is ready
to withdraw the operation.

The only direct air link between Cuba
and South America is through Mexico,
but last weck the Havana radio an-
nounced that British Guiana  had
granted reciprocal landing rights to the
Cubans. The British colony, which is
under the government of Premier
Chedd: B. Jagan, a Mamust, said the
plan embraced the organization of i
Guianese airline and was designed to
“facilitate international travel.”

Reportedly, the Jagan regime has of-
fered similar rights to Venezuela, Suri-
nam, Trnidad, Jamaica and the Dutch
West Indies. Because the Jagan gov-
crmment s svimpathetic to Castro, the
air route could serve as easy access for
Cuban agents to Latin America.

Last week, the State Dept. said the
UL 8, was in close consultation with the
British government over the relation-
ship between Cuba and British Guiana.
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Pan Am Attacks Plan to Divide
Transatlantic Routes With TWA

By James R. Ashlock

Washington—Opening of the Civil
Acronautics Board’s transatlantic route
renewal hearings here last week was
marked bv a quick attack from Pan
American World Airways against any
division of existing routes between 1t-
self and Trans World Airlines.

Elihu Schott, attorney for Pan Amer-
ican, opposed the so-called “area con-
cept” “in a stiff cross examination of
John B. Flynn, analyst with the CAB's
bureau of economic regulation.

The burean has proposed the route
division as a means of reducing excess
capacity and strengthening U.S. flag
carrier competition against foreign air-
lines, Under the plan, Pan Amencan
would receive exclusive nights to certain
northern European points and any fu-
ture rights into Iron Curtain countries,
and TWA would become the sole U. S,
operator serving southern Europe and
Africa,

Area concept is favored by TWA,
largely because it would provide telief
from the dominance Pan American has
traditionally enjoved through being the
only U.5. airlime into 20 European
cities, compared to four where TWA is
exclusive.

Both Pan Amencan and TWA would
sacrifice some business in 1964 if the
area concept were adopted, Flvnn said.
Neither carrier could be expected to
pick up 1005 of the other's business on
the exchanged routes.

Pan Amerncan could expect to carry
about 35,000 fewer passengers and
TWA 1,600 less than if the existing
competitive situation continued through
1964. However, Flynn said that sched-
ules could be reduced with removal of
competitive pressures, resulting in cost
savings that would more than cover the
estimated $15 million revenue loss.

Flynn said that forecasts indicate
2,440,454 persons will fly the North
Atlantic in 1964. Under present ar-
rangements, Pan American and TWA
can expect to carry 38% of this volume,
he said, with Pan Amencan receiving
6009 of their combined volume and
TWA 40%.

“Thus far in 1963, our carriers are
providing 40.7% of the scating capacity
and moving 41.7% of the passengers,”
Flyim said, “In view of the minor
schedule changes proposed in 1964, we
expect both percentages to decline,”

Forecasts indicate, IFlynn smd, that
under the area concept, Pan Amencan
would pick up 90% of that business now
carried by TWA to London, Frankfurt,
Shannon, Bombay, Dhahran and Tel

Aviv, while TWA would receive 90%
of Pan American’s current volume to
Paris and Rome.

While TWA agrees generally with
these estimates, Pan Amerncan thinks
it could expect no more than 43% of
TWA's current New York-London
volume and 46% of its New York-
Frankfurt trafhe.

Flvnn stressed that it is the purpose
of foreign airline combines such as Air
Union to reduce costs through lesser
competition and schedule frequency.
Because of this, Pan Amencan and
TWA, even after reducing competitive
frequencies between themselves, could
still have a capacity and service advan-
tage over their foreign competitors, the
bureau feels.

“Under the bureau’s area concept,”
Flynn said, “we believe Pan Amencan
and TWA would be in a position to
concentrate their schedules and promo-
tion more heavily on a fewer number of
key European gatewavs, with better
over-all results.”

The bureau devised the area concept
in early 1962, and Schott’s attack on
it now 15 based on the claim that rea-
sons for it then are not valid today.

Schott obtained, in his questioning,
acknowledgement from Flynn that both
Pan Amerncan and TWA had gained
substantially in transatlanhc passengers
and revenue since 1962, and  that
TWA's financial position has improved.
TWA itself, Schott said, was forecast-
ing 5154 million in transatlantic reve-
nues for 1964, which was well above
the 5135 million predicted for the air-
line by the bureau.

Reductions in pilots, mechanics and
other personnel would also result from
Pan American's loss of service points,
Schott said. There i1s also a question
with Pan American of whether the pre-
dicted cost savings under the area con-
cept would cover the passenger losses,
he said. Pans and Rome, two points
Pan American would lose in the ar-

Johnson to Delta

Delta Air Lines last week announced
the resignation of Todd G. Cole as ex-
ecutive vice president and director. At
the same time, Delta reported that Earl
D. Johnson, former president and vice
chairman of the board of directors of
General Dyvnamics, had been elected to
fill the two posts.

Cole, considered an airline fnancial
specialist, has been with Delta since
1940 and was named executive vice pres-
ident in 1959, Johnson resigned from
General Dynamics last June,
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rangement, account for 25% of Pan
American’s business to Europe.

The hearings are the first over-all re-
evaluation of the transatlantic route pic-
ture m over a decade. Temporary certih-
cates, subject to review each seven vears,
were awarded TWA and Pan American
for operations to Furope. Present hear-
ings arc actually four vears late, as they
were due in 1959 at the end of the last
SCVEN-VEIT il'l-El'EI'I'H_'l'It'-

The three carriers involved in the
hearings—the third carrier being Sea-
board World Airlines—have vet to pre-
sent their cases. Hearings may last more
than three weeks.

Pan American, aside from the eco-
nomic arguments it will make against
the arca concept, will stress its histoncal
role as the frst U. §. international flag
airline, The fact that it pioneered many
of the routes now in question should
preclude any consideration of giving
them to TWA, the carrier’s ofhcials
feel (AW July 29, p. 28).

But E. O. Cocke, senior vice presi-
dent of industrial affairs for TWA, said
in a brief Aled with the CAB that TWA
15 seeking to “'redress, in some measure,
the trafhc imbalance which exists in
favor of our principal U, §. flag com-
petitor, Pan American.”

Cocke said that TWA and Pan Amer-
ican dissipate much of their energics
and strength in competing against one
another,

“The area concept would eliminate
this unnecessary competition and per-
mit TWA and Pan American to con-
centrate and marshal their resources
against their foreign competitors,”
Cocke said.

Although TWA favors the area con-
cept in principle, it does not want cer-
tamn restricting features of the bureau’s
plan. Cocke said TWA objects to the
bureau’s proposal that TWA’s authonty
be terminated at Shannon, Tel Aviv and
east of Cairo. TWA would also be
barred from transatlantic service out of
Philadelphia.

“The burean area concept would
eliminate TWA from Asia and all of its
vast undeveloped trafic potential and
from anv opportunity of sharing the
round-the-world market,” Cocke said.
“Pan American’s ability to tap the
round-the-world market gives 1t a sub-
stantial trafhc advantage over TWA.”

One point on which TWA and Pan
American can be expected to join forces
is in opposing Seaboard’s request that it
be granted passenger rights across the
Atlantic,

Seaboard is proposing a no-frill 5133
one-way fare on its CL-44 cargo freight-
ers, putting seats in space not taken up
by cargo. Pleading its need for the pas-
senger business, Seaboard said that com-
mercial all-cargo business is not vet sclf-
supporting, and  additional  revenue
sources are needed.
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Bid to Reverse Northeast Ruling Seen

Washington—Controversy stirred by the Civil Aeronautics Board’s decision
to remove Northeast Airlines from the New York-Florida market 1s expected
to give unprecedented strength to petitions for reconsideration that will be
hled after the CAB issues its formal order in the case,

Denial of the renewal of Northeast’s operating certificate for the route has
drawn a storm of criticism from the New England area, and has bronght about
political pressure for a switch in the decision. It is the first time in Board
history that a major route has been taken away from a trunkline carrier, and
it is the first significant move the CAB has made toward curtailment of com-

petition om major air routes.

Although there are no signs that the
CAB will reverse its decision pending
issuance of a formal order, petitions for
reconsideration will bhe given close at-
tention and could bring about a new
decision if Northeast can prove the ser-
Ice 15 an cconomic requirement,

Meanwhile, Northeast will take no
action on the press release decision is-
sued by the CAB until the formal order
1s received. CAB Chairman Alan S,
Boyd last week telegraphed Northeast
President James W. Austin, asking that
the carrier inform the Board of its plans
and any steps it “would desire to have
the Board take in order to facilitate
mnhnmhnn of New England opera-
tion.'

The 3-2 decision came as a surprise
to the airhine’s management, which had
been highly optimistic that the airline
would retain its Florida routes.

Rumors to the contrarv were persist-
ent, however, during the 24 hr. before
the decision was announced. Prior to
the announcement, Eastern's stock rose
1% points on the New York Stock Ex-
change, suggesting a reaction to these

Sabena 1962 Losses

Brussels—Sabena Belgian World  Air-
lines has reported 1962 losses of ap-
pl'm:itl:mlt"l}' 9.4 million after amortiza-
\ tion and depreciation charges compared

with the carrier’s 1961 deficit of $513.7
million. The loss is being covered by a
repayable Belgian government loan.

Receipts during 1962, Sabena's 40th
year of operations, totaled 575.3 mil-
hon, $1.6 million more than the 1961
I total of $73.7 million.

Passengers  carried  increased  from
803,854 in 1961 to 926,970 in 1962,
94,700 of them on the airline’s transat-
lantic service.

Total freight transported fell by 119,
however, and was responsible for a de- |
cline in the company’s over-all load fac-
tor to 61.7% from 63.39 in 1961,

Total capacity available was 201,705,
900 ton miles, as opposed to 124,501,-
778 ton miles sold, resulting in increases
of 6.29 and 6.6%, respectively, over
1961.

=
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rumors and recalling the famous “leak”
of 1956, when Northeast's stock elimbed
3 points before the Board announced
its intent to give the airline a hve-year
temporary certificate between New York
and Florida (AW Aug. 20, 1956, p. 38).

Last week, Sen. Ldﬂ ard M. Lumcdv
(D.-Mass.) and Sen. Leverett Saltonstall
(R.-Mass.) sent a joint telegram to Boyd
advising the Board that they had asked
the Justice Dept. to investigate the
Northeast case to see if the cconomic
effect of limiting service on the Florida
route would restrict competition and
tend to create a monopoly in violation
of anti-trust laws, They asked for a
postponement of the fnal order.

In denving the reguest, Bovd stated
that it would be 111.1]:-pmprnh. to com-
ment on the competition question be-
fore the Board's final decision was re-
leased. He noted that the extent to
“’IIIL]:'I E(]I]]PLt JI.'Ifll'll'.l ]5 NCCTSSATY has ]_][.E]'l
tmrﬂugnl\. studied and subjected to

“adversary proceedings.” Ile said:

“The Board cannot overlook the fact
that, as the agencv charged by Con-
gress with the r-':sp::ms]hﬂm for deter-
mining our air route pattern, the Board
15 under a mandate to dispose of its
route proceedings as promptly as pos-
sible, In these circumstances, the Board
teels that it is not in a position to post-
pone further proceedings for the pur-
pose stated i vour telegram.”

Bovd joined members Whitnev Gil-
lilland and Chan Gurmey in voting to
displace Northeast from the Florida
routes. Vice Chairman Robert Murphy
and Member G. Joseph Minetti dis-
sented.

The majonty found that the record
of the proceedings show that the pub-
lic benefits anticipated when the certif-
icate was granted to Northeast have
not materialized and that “the future
prospects for operation of Northeast's
system on a pruﬁtah]f. basis are ex-
tremely remote.” The majonty also
ruled that two carriers are capable of
meeting all air traffic requirements in
the Florida East Coast market,

The tentative decision also calls for
a restoration of Northeast’s subsidy eli-
gibility and stated that the Board will
“exercise its full authority to maintain

or provide an adequate level of local
service iIn New England.”

The minority agreed that Northeast
should be grautt:c] a subsidy for the
New England services, but added that
there is a substantial need for a third
carrier in the “flourishing, heavily-
traveled” New York-Florida market
which, Minett: and Murphy said, is one
of the largest in the world.

The dissenters expressed agreement
with ﬁndmga ot the CAB examiner who
stated that “to set aside a market in-
volving nearly 2 million annual passen-
gers for two carriers could well be con-
sidered a protected market for a few.”

They termed Northeast’s entry into
the market a competitive spur and found
that Northeast had contributed sub-
stantially to stimulating air travel and
to improving service on the route. They
charged that limitation of the market
to National and Eastern was “turning
back the clock™ and “downgrading the
needs and convenience of the traveling
public.” They added in their dissent:

“sohicitude for the well-being of
LLastern undoubtedly influenced the ma-
jonity decision to eliminate Northeast
in the New York-Florida market. How-
ever, this decision is an equal boon to
National which is enjoying its greatest
cra of prosperity on a recently enlarged
route system  extending from Boston
Harbor to San Francisco Bay . . . special
protection for National is not iustiﬁ{:d
by a scintilla of evidence in the record.”

National and Eastern officials were
unwilling to comment on the decision
pending issuance of a formal order.
Eastern President Malcolm Maclntvre
did state in Boston last week that his
carrier would be in a position to absorb
a majority of emploves who mav be
displaced by the Board decision.

Grand Commander

Several local service carriers have been
studying Aero Commander’s Grand Com-
mander as an aireraft to enable them to
serve smaller towns in their areas.

The move is seen as a means of coun-
tering the growth of third-level or intra-

state carriers.

Latest airlines to show interest in the
Grand Commander are Allegheny and
Aloha. Southern Airways also may be
interested. Aero Commander does not
expect to have certification on am 11-
person version of the Grand Commander
before 1964, so there is no urgency in

the current investigations,

Four Grand Commanders already have
been ordered by airlines, two by Bison
Airlines of Roswell, N. M., and two by
Tradewinds Airlines of Puerto Rico.
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USAFE Airlifts Supplies to Quake Site

Wiesbaden, Germany—U. §. Air Force Lockheed C-130 turboprop transports and
piston-engine Douglas C-124 cargo aircraft by late last week had ferried to Yugoslavia
payloads totaling approximately 655,000 lb., including a full field hospital, to aid
survivors of the earthquake-wracked city of Skoplje.

First C-130 of the U.S. Air Forces in Europe's (USAFE) 322nd Air Diy. left
West Germany's Ramstein Air Base for Belgrade with 20,000 1b. of medical supplies
I and 5,800 lb. of blankets the day after the carthquake struck the city of 200,000,

leaving most of them homeless and taking a toll of more than 1,000 lives.

Skoplje airport was not used during the initial flights, apparently because of dam.

age to the runway.

The single flight landed at Skoplje,

77,000 1b. of supplies from Germany to Belgrade.

Another 25 C-130s were dispatched from Ramstein to Belgrade later in the day |
at the rate of one every 15 min., carrying a complete army ficld evacuation hospital,
including 120 beds, tents, trucks, medical supplies and 250 doctors, technicians and
nurses, Total payload was 532,000 1b. The C-130 airlift was completed at midweck
by a single flight carrving in 20,000 Ib. of additional supplies and medical equipment.

Later in the week, three C-124s from the rotational Military Air Transport Service
} squadron attached to USAFE ferried a German technical assistance group with

Continental Plans 1970 Service
After Order for Three Concordes

Los Angeles—Continental Air Lines
has become the first domestic U. 5. car-
rier to order the Anglo-French Mach
2.2 Concorde transport.

Continental President Robert I, Six
said that his company had signed an
agreement with France’s Sud Aviation
and England’s British Aircraft Corp.
for the purchase of three of the 1,450-
mph. supersonic airplanes, Continental
is tentatively pencilling in a schedule
for having the planes in service about
1970.

The three 104-passenger Concordes
will cost “in excess of $30,000,000"
and will be paid for substantially
through internally generated funds, Six
stated, “Actually, addition of the super-
sonic equipment will be far less of a
financial burden to Continental than
was the initial move from piston air-
craft to subsonic jets in 1959, he con-
tended.

The company's f:qmpmcnt currently
includes four Boeing 707s and five
Boeing 720s. The 707s will be fully
written off and the 720s will be within
two vears of final write-off when the
Concordes are expected to be delivered
to Continental.

Continental’s planes are scheduled to
be received after Pan American World
Airways gets the six Concordes which
the international carrier ordered In
June.

Thus, Continental is the second
U.S. line to order the Anglo-French
aircraft, but should be the first to pro-
vide supersonic service within the

United States.
In a reference to U.S, attempts to
enter the supersonic aircraft field, Six

commented that he felt there is room
in world markets for both the Concorde
and “a bigger, faster U.S. Mach 3
transport.” He stated, “the U.S.
model, as proposed by the President of
the United States, will become the
world's basic intercontinental transport
while the smaller Concorde will be
operated as an intracontinental trans-
port.”

Continental said terms of its con-
tract with the manufacturers prevent
it from revealing what penalties it
would have to pay if it should decide
to terminate the contract. Before ac-
ceptance by Continental the Concordes
must be certificated by the Federal
Aviation Agency and meet performance
guarantees.

Plans are to introduce the Concordes
first on Continental’s longest route—Los
Angeles to Chieago. Additional plans

for Cmmmdu service were not disclosed,
although the companv’s announcement
indicated they would be used on the
Los Angeles-Honolulu route, if Con-
tinental were successful in winning the
route in current proceedings before the
Civil] Aeronautics Board. Flight time
from Los Angeles to Chicago on the
Concorde would be cut to 1 hr. 45
min., compared with present 31 hr,
schedule with subsonic jets.  Other
major Continental route segments are
Los Angeles-Kansas City and Los An-
geles- Houston.

Six said that Concordes are expected
to be able to operate at seat mile costs
at or below those of our subsonic jets
over our present routes, “and will sub-
stantially enhance Continental’s proft
position in the 1970s.”
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Aeroflot Introducing

An-24 on Local Routes

Moscow—For the first time in Aero-
flot's 40-year history, Russia’s long-
neglected local airline passengers this
summer are being offered quality service
especially suited to their needs.

In the past, Aeroflot’s local lines have
been served either by hand-me-down
transports from trunk routes or by slow,
low-capacity lightplanes. Now the
twin-turboprop Antonov An-24 (AW
June 3, p. 406), designed to operate
from unimproved airfields, is beginning
to  take over short-to-medium-range
routes from obsolete and obsolescent
Li-2s (Russian wversion of the DC-3),
[1-125 and I1-14s.

Besides providing better passenger
service, Aeroflot believes that the An-
24s will reduce local airline dehcits sub-
stantially.

Ton-mile aperating costs for the An-
24 are expected to be 25-30% below
those for the twin-engine, piston-pow-
ered Ilyushin I1-14, hitherto Aeroflot’s
best transport in local service.

One major advantage of the An-24
15 its ability, because of improved under-
carnage design and lower-pressure tires,
to operate from softer unpaved runways
than the Il-14. Aeroflot estimates that
t]\is characteristic will enable An-24s to

“reduce by 10-15%" the periods of
time earth runways, still fmmd at most
“local” Russian airports, cannot be used
because of wet weather, as compared
with II-14 earth runway requirements.

Aeroflot expects to cut costs further
by reducing the size of An-24 cockpit
crews. As soon as the craft have been

“mastered” in scheduled service, they
will carry only a pilot and copilot.
Flight radio operator and flight me-
chanic positions will be eliminated by
Aecroflot.

[1-12s and 1l-14s carry as many as five
men in the cockpit—two pilots, naviga-
tor, radio operator and mechanic—al-
though Aeroflot is also trving to reduce
crews on these planes.

An-24s carry 44 passengers, compared
with 36 for the high- dcnalh version of
the 11-14. Revised takeoff weight for
the An-24 is 42,997 1b. against 38,587
Ih. for the I1-14.

Block-to-block speed for An-24s,
497-5359 mi. flights, according to newly-
released data, 15 255 mph., compared
with 199 mph. for 1l-145. Revised An-
24 top speed at maximum alhitude is
310 mph. against 256 mph. for the
[-14.

Average An-24 cruising altitude 15
19,655 ft. The 1-14 cruises at 8,558-
9,843 ft.

Aeroflot claims that An-24s can oper-
ate from all airports presently used by
I1-145. Takeoff run for both craft is
listed at 1,640 ft.
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Two of the most advanced
flight instruments on a TWA jet

Dials and gauges alone don’t set one air-
line above the rest. Men do. Men who
have flown the oceans and the conti-
nents. Men who know jets the way you

A4

know the family ¢

trained to team their singular skills and
experience with the most sophisticated

car. Men constantly

Hight and navigation devices in air travel.

Nationwide
Worldwide

depend on

W

Qur pilots are such men—all 1,388
of them. So you have that many more
reasons to call Trans World Airlines
next time you fly, in the U.S. or overseas.

with a Mach 3 growth capability.

prototype costing about $300 million.

; 15 aircraft per year beginning in 1972,

M wsible.

supersonic transport development.
cfforts.

Smith said industry should center its efforts around development of a one-design
The altermative, Smith said, s a S1-billion
development program which undoubtedly wounld encounter congressional opposi-
tion. Smith said the prototype program should answer most of the technical prob-
lems involved with a supersonie transport.

Smith's timetable for a Mach 2.4 aircraft with growth potential is: contractor
proposals to be submitted by January, 1964; government evaluation to be completed
and prototype contract award in March, 1964; first fAight by Dec. 31, 1966; prelim-
imary Hight evaluation to be completed by April, 1967; final decision on source
sclection by June, 1967; Federal Aviation Agency certihcation by December, 1971,
including possibly eight deliveries that vear, and production and delivery ot 12 to

Smith said talks with manufacturers have indicated that such a schedule is

Government’s role would be to administer the prototvpe contract, Smith smd,
with further participation to be held to a minimum.
the major role in design and selection of components.

[n a related development, FAA last week appointed Gordon M. Bain, the FAA
assistant administrator for appraisal, to a new post as deputy administrator for
His job is to coordinate government-industry

American President Urees SST Action
™

New York—American Airlines President C. R. Smith last week urged the U. S.
to get moving on development of a Mach 2.4 to 2.5 supersonic transport prototype

Vianufacturers would have

May

H]. Ward Wright

New York—New York's growing air
trafic burden, alreadv saturating the
area’s Air Route Trafic Control Center
tor an average of four hours per day, may
torce the Llh to turn away traffic after
1968 until a fourth metropolitan airpor
15 hlllh

This npmmn was voiced by Oscar
Bakke, assistant administrator, ILdLrl]
Aviation Agencys castemn region, at :
recent |:u:,wn’r1hnn of New York's air
trafic problem with an emphasis on
[diewild Airport.

FAA Study

Bakke's remarks were backed by the
results of an  exhaustive FAA  study
of air trafic in the New York area for
one dav—=Frnday, June 7.

Results of the study for that day in-
cluded these facts:

e Aircraft handled. New York Air Route
Trafic Control Center handled a total
of 3,600 IFR contacts including over-
flights compared with a Lmrm.ﬂ daily
average of 2,800 and a normal peak of
about 3.000 contacts,

e Arrivals and ]'}c[mrtnms. Between 5
and 7 p.m. EDT, IFR Hights at Idle-
wild T-:lllih_d 50 arrivals and 45 depart-
ures. VFR flights totaled 12 arrmivals
and 12 thp.arhlr{':. in addition to 13
helicopter trips.

During the same ;}:;Im-d La Guardia
showed a total of 33 IFR arrvals and
34 departures. VFR flights totaled 12

New York Control Center Burden
Curtail Traffic After 1968

arrivals and 16 departures 1n addition
to six helicopter flights,

Newark had 27 IFR arrivals and 36

departures, 15 VFR arnivals, and 18 de-
partures. There also were 12 helicopter
Hights.
e Delays. Average arrival delay between
5 and 7 p.m. at [dlewild ranged from
0 to 42 min. with an average delay of
23 min, Departure delay muﬂud from
a mummum of 37 min. to a maximum
of 1 hr. 57 min. with an average delay
of 1 hr, 20 min.

Arrival delays at La Guardia ranged
from 7 to 29 min. with an average de-
lav of 157 min. Departure delays
rl-n“td from 0 to 1 hr. 14 mn. with an
average delay of 29.9 min.

""-.Lu itk arrival Li:.hh r1I1ULr.| from 0O
to 3 min. with an insignificant average,
and departure delavs ranged from 0 to 1
hr, 7 min, with an average delay of 41 4
min.
 Trafhc load per controller. IFrom 4
to 6 p.m., traffic in each of the New
York metropolitan area’s hve principal
traffic control sectors ranged above the
15 aircraft per hour maximum allowed
each controller as a guide in stafhng a
sector. Each sector 15 stafted ]le. twio
controllers.

Trafhc per controller, between these
hours, ranged from a low ot 17 contacts
at the Deer Park-Riverhead sector to 27
contacts at Solberg sector.

Average number of contacts from
10 a.m. hr midnight ranged from a low

of 13 at Colt's T"u.n,L mn:] Deer Park-
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Riverhcad to a high of 22 at Pough-
keepsic,

Contributing factors to the unusually
high June 7 traffic load, Bakke said,
were college and weekend vacationers
L'lﬂl!}lL'L] with 2 [1|;trgi11.1| VIR condi-
tion which was not bad enough to dis-
courage business flving. Nevertheless,
FAA ofthcals teel the June 7 peak 15
mdicative of a trend that will eventu-
allv imit the infux of aireraft into the

New York area.
Current Plans

Present plans for relief of New York's
shrinking air space center around con-
struction of a fourth airport well outside
the trafhc patterns of the present metro-
politan terminals.

Port of New York Authority, a bi-
state agency operating New York's
metropolitan airports, estimates that it
would take from six to seven vears to
complete a new airport 1f 1t were begun
today. This could mean a period of one
or more vears of restrnicted aircraft
scheduling beginning about 1968 until
the new metropolitan airport reaches its
completion,

Decision on a site for a fourth air-

port, delayved since 1961, 1s still stalled.
Port Authority, whose original proposal
calling tor a fourth airport near Morris-
town, N. ]., was rejected by that state,
has been ordered by the governors of
both states to restudy sites at Burling-
ton, N.J., and Pine Island. N.Y. and
submit a new report on the sites m 60
to 90 days.

The Burlington site, below Trenton
and Bordentown, ""'-] 15 over 65 air
mi. from Manhattan and the Pine Is-
land site 15 over 40 mi. At present, no
one has any clear idea of how to bring
passengers from either site quickly and
L]chi]h'h On receipt of the new Port
Authonty report, the governors can

choose one site or the HHILE or tell the
authontv to come up with another pro-
posal

Other Proposal

One other proposal, Rantan Bav be-
low Staten Island—about 25 mi. from
city center appears to have been eftec-
tivelv killed. Austin |. Tobin, executive
director of the Port Authority, told the
meeting that air traffic patterns from
existing airports “make this site com-
pletely unfeasible from the standpoint
of existing air space.”

Raritan Bav would have required the
use of Alled land, which was not consid-
ered a major engmeermg  stumbling
block 1n the project.

If either the Pine Island or the Bur
lington sites were chosen, a revision in
the bi-state compact would be necessary
to give Port Authority jurisdiction over
the airport—a step that would require
state legislation.
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For Signal
Conditioning

AC or DC
Transducer outputs

. o dovk ar the “custom™ answers among the wide varviety of standard Sanborn ampiifiers. For
one channel — or a hundred — of reliable, accurate transducer signal-conditioning, Sanborn
probably makes the instrumentation you need. Thvpes of unirs include amplifiers for virtually
all AC and DC transducer outputs, excitation sources, and numerous readout and recording
instruments. Packaging ranges from single-channel portable and plug-in units to multi-channel
amplifier modules for system rack mounting. In performance capabifities, choices run from
simple, low-cost DC signal conditioning circuitry 1o highly versatile equipment providing
maximum input/output adjustment and control.

FOR AC-EXCITED TRANSDUCERS such as DT's, strain gage bridges and variable
reluctance units, Sanborn offers single- 1o 8-channel Carrier Amplifiers for rack, cabinet or
poriable case mounting: Phase-Sensitive Demodulator Amplifiers, Accelerometer and Inte-
grating Amplifiers; compact, low-cost 28 VDC or 115 VAC Transducer Converters for Carrier
excitation and signal demodulation of DT-type transducers: and 115 VAC or batiery-operated
portable Transducer Amplifier/ Indicators providing transducer excitation, signal amplification
and panel meter readout.

FOR DC-EXCITED TRANSDUCERS such as thermocouples, DC strain gages, DC
tachometers, Sanborn “LVsyn™ linear velocity and Series 7 DCDT lincar displacement units,
Sanborn makes 15 differemt signitl-conditioning amplifiers. Straight DC, DC Coupling, Low
Level and Stabilized DC types are each available in three different amplilier Series. For DC-10
KC and DC-100 cps differential amplification with floating input isolated from foating
output, or DC-50 KC, 3-terminal Noating amplification. the new solid-state, miniaturized
“H607 Series provides high performance in a compact highly reliable package, Talk over yvour
AC or DC tansducer instramentation problems now with vour Sanhorn Sales-Engineering
Representative. He can supply valuable experien e, complere nformarion and the reliahle equip-
ment you need, Or wrile

SAN BORN COM PANY. 175 Wyman Sireet, Waltham 54, Mass.

INDUSTRIAL DIVISION
(A Subsidiary of Hewlett-Packard Company)

See E-tll'l'l'.'ll;lrn"'l [ﬂl'l"l-pll."lﬁ ronge of nlti”ﬂﬂl‘ﬂphi:. Tlilp-ﬂ_| X.Y and Event Hgtﬂrdf_.-r!_p.lu! Dain |El.rr1|:||i=
fiers, Tronsducers ond reloted instruments—ol Booths 1017-2020, 1943 WESCON Show, August 20.23,
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MIAMI INTERMATIOMAL'S double-deck parking system is wisible in aerial photograph., Center portion of terminal building is seven

S
P

- =
T o % - o
-‘_"I_. "‘_- a

ot 5 o

- o

stories high, contains hotel and airport offices. T-shaped international hnger is near center of terminal. Location of new Eastern Air
Lines and Pan American World Airways overhaul centers is to right of Runway 27R-9L at top of picture.

Major U, S. Airports—Part 7 :

Atlanta, Miami Share Concepts, Problems

By Robert H. Cook

Atlanta—Atlanta  Municipal and
Miami  Intemmational airports  share
common beliefs and problems in their
role as the two largest air trafhe hubs
in the U, S, Southeast.

Both are staunch advocates of the
Angzer design terminal and each handles
an almost equal number of airhne pas-
sengers.  Last vear, the Atlanta Facility
handled 4.1 million passengers and
Mg handled 4.2 nafhon,

Their answer to complants of leng
walking distances for passengers echoes
that of every airport with a similar
centralized  design—there 15 no more
practical method to handle high vol-
wnes of airhne trafhe (AW June 17,
p: 43).

Walking Distance

Walking  distance  from  ticket
counters to loading gates can be as
much as 1,500-2,000 ft, m Atlanta’s
angular arrangement of six ingers, and
nearly  that distamee at Miamr's  six
fingers, which radiate outward from
the 2,300-ft. long terminal building.
A weary trudge of nearlv one full mile
i possible for the connecting interline
passenger at cach terminal, and here
again the airports both contend that
the small percentage of such passengers
docs not justify concern.

However, a surprising amount of
ramp trafhic at both airports consists of
airline VIP carts, whisking the wiser
or better-known passengers to connect-
ing flichts. Officials of both airports
wistfullv hint that it might lighten
their complaint fles if the airlines
would reveal the availabilitv of this
service to a larrer segment of the
pubhe.

The citv of Atlanta foresaw these
problems nearly eight vears ago when
it considered building a mohile lounge
facilitv. As in the case of Chicago's
O)'Hare International Airport (AW Julv
15, p. 43), the idea was rejected by the
airlines, which objected that the design
would not permit enough arca for op-
erations offices and equipment storage.
A circular design terminal with fingers
was also considered but rejected n
favor of the present design, which re-
quires a4 built-in  transfer time of 20
min. between Aight schedules.

With 52 gate positions, the cost of
1 moving sidewalk through the fAngers
would be prohibitive. and the airport
has also abandoned the idea of clectnic
cart transport in the fingers after a
brief expeniment two vears ago. Carts
were used in the fingers over a hve-
month period, with a 25-cent round
trip fare. The idea was dropped be-
cause of lack of patronage, Atlanta air-
port ofheials say.
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One probable reason for passenger
complaints about Atlanta Mumcipal 1s
that everincreasing numbers of themn
have armived late because of air trathe
congestion 1in the arca. The amirport
now handles about 380,000 passengers
a4 month and has expenenced landing
delavs of up to 32 min., and on one
occasion a total of 22 flights were
scheduled to land at the same time. For
severnl months the Federal Aviation
Agency has been placmg all scheduled
arreraft within a 50-mi. radius of the
1Lirpnr‘[ under constant radar surveil-
lance.

Parallel Runway

The only wav to solve this problem,
Atlanta fecls, 15 to acquire a parallel
runway which would permit simultane-
ous landings and takeotts, steppmg up
the amrport’s present acceptance  rate
an estimated 3076, The runwav would
parallel the airport’s fullv mstrumented
Runway 9-27,

However, there are problems with
both the FAA and the residents of Clay-
ton {_7{11“1-’[_‘5', in which half of the air-
port property is located. Aflanta’s city
charter forbids the purchase of such
land unless 1t 15 for “immediate gov-
ernment wse.,”  Clavton County resi-
dents, many of whom are among the 61
persons who have fled nowse law suits
totaling 53 million aganst the airport,
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The system on the left is Collins
Dual Doppler. The subswmantial 1n-
crease of Collins Dual Doppler re-
liability over a single system offers
you near certainty that on any given
flight one of the systems (of the
Dual Doppler) will be operational.
The proof? Here is the applicable
mathematical formula.
Po = 2Ps— P§°

where Ps = €™ and where Ps is the
reliability of a single system, “e” is
the base of Napierian logarithms,
2.71828, "t is the elapsed time of

the flight, (in our tests, 8 hours,) "m”
15 the mean-time-between-failure of
422 hours* for Collins single Dop-
pler. To find out how dwal Doppler
will perform on your routes, substi-
tute your route flying time for "t”

It you have any questions about
the formula or your answer, call your
Collins Sales Engineer. And there’s
a lot more to Collins Dual Doppler
than just reliability. For complete

informartion write or call us today.

*Based on users’ calculations

This Duppler system will fail.
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LONG-RANGE VIEW of Atlanta Municipal Airport shn:m-s layout of Anger design and proximity to the ronway system. Area at upper left
is portion of old terminal center, now used to accommodate cargo and general aviation operations.

have been opposing the new runwav
proposal. About 155 acres of land and
500 homes would be involved in the
purchase.

As 1t 15 now planned, there would
be a maximum separation between the
runwavs of onlv 4,400 ft., as r}]]r.unﬂ.::d
to FAA's own standards requiring :
minimum of 5,000 ft.

Atlanta Alternative

[f FAA rejects this measurement,
Atlanta will have to push further nto
Clavton County, facing the problem of
even greater resistance from the resi-
dents and higher purchase costs. But
first 1t needs FAA approval to imple-
ment the city charter’s “immediate use”
clause.

Meanwhile, the airport i1s changing
the grade on Runwav 3-21 and phm
a 1,500-ft. extension to give it a total
length of 7,000 ft.

L.-ml' vear, the airport earmned a net
operating profit of $51.9 million, and
after principal and interest pavments on
bond issues, recorded a surplus of 5541.-
000.

With an expansion program in
mind, Atlanta has notified the airlines
that it intends to negotiate for higher
landing fecs.

The present landing fee formula has
been in effect for 32 vears and still has
37 wvears to run.

Miami International has at least two
distinct advantages over Atlanta in the
arca of passenger convenience. Sepa-
rate restaurant and lounge facilitics are
located at the beginning of each finger,
and most shopping facilities are dupli-
cated at measured intervals throughout
the vast terminal building. In addition,
a 270-room hotel has been designed as
a part of the terminal building at the
airport,

One of the most prevalent public
complaints in the past was that the air-
port’s two-storv fingers were not air-
conditioned. Three have now been re-
furbished to include air conditioning,
and the balance will be finished by the
end of this vear. The finger used bv
Fastern Air Lines is hl.'.‘flt'lﬂ redesigned
and modihed to use ]L’hl.'}_x iﬂ.ldn‘nf'
bridges and a $2-million project is
under way to improve the international
finger. The airport has a total of 74
gate positions. International passengers
accounted for nearlv 25% of Miami
International’s total passenger volume
last vear.

With a high percentage of vacation-
ers, the airport 1s also benehhing from
its Airport Expressway, which has cut
ground travel time to Miami Beach
hotels to about 16 min.

Four Runways

Miami Intermmational has four well-
cquipped runwavs, including two paral-
lel runwavs, w hich it feels will be ade-
quate to handle future trafhc growth.
About 85% of the total traffic is han-
dled by the 10.500-ft. Runway 27R-9L
and its 9,350-ft, parallel 9R-27L, both
of which are east-west runwavs. The
other two runwavs, oriented in a gen-
cral north-south and northeast-south-
west direction are the §,400-ft, Runwayv
30-12 and Runwav 35-17, which is
6,200 ft. long.

Fastern has completed a new 516
million jet maintenance base on the
airport and Pan American World Air-
wavs will complete a sinlar $5-milhon
project including an ofhce building
before the end of this vear. Site of the
new projects is on the north side of
the airport property formerly occupied
bv the old 36th St. Terminal, Con-
struction of the Eastern project was
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financed through a Dade County Port
Authoritv bond issue, secured bv Fast-
ern’s signing of a 30-vear lease on the
property.

It has been estimated that these two
airlimes, along with Delta and National,
have a total investment of more than
$150 million in the airport. Present
landing fee charges are not levied
against these carriers, and the airport
has been attempting to negotiate a new
fee schedule, The present schedule is
effective through 1966,

Preferential Takeoffs

As with most large air terminals,
Miami has instituted a svstem of pref-
erential runway takeoffs to avert noise
complaints. It has also reduced all
training flights and halted enzine run-
ups in " the verv late and earlv hours.
General procedure is to direct t depart-
ing flights to reach an altitude of 2,000
ft, and distance of 5 mi. over the
ocean before tuming to cross the city
proper at reduced power settings.

The airport reports that it has re-
cewved good cooperahion on the noise
problem from surrounding communi-
tics. The citv of Miam has cooperated
in zoning land in the airport area, and
complaints from the Miami Beach
arca dropped after an intensive pub-
licity program conducted by the Port
Authority. Main thrust of the cam-
paign, picked up and supported by both
newspaper and television media, em-
phasized the dollar value of air trans-
portation to the Miami area and the
need to provide a maximum of safety
for the airline passengers.

(The eighth and fnal article in this series
will be a report on Dulles International Air-
port. It will appear in a subsequent issue of
Aviation Week & Space Technology.)
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AIRLINE OBSERVER

> Chances are strong that the next order for the BAC 111 twin-jet transport
will be placed by Western Air Lines, which mav buv up to 20 aircraft
powered by the Rolls-Rovee Spev bypass engine.

» Watch for American Airlines to move into the Washington-New York-
Boston commuter shuttle market against Eastern. During American-Eastern
merger hearings, American held that there was room for only one shuttle
operator in this market, and indicated that if the merger came about, the
consolidated carrier would place Lockheed Electra turboprop transports
in the operation. American’s expected move is now designed to determine
which carrier—American or Eastern—will be the only shuttle operator.

» Trend toward use of U.S. carriers by American tourists 15 continuing on
North Atlantic routes (AW June 3, p. 36). Both TWA and Pan American
have become established as top-ranking carriers in the market.

» Bonanza Airlines’ decision to order three Douglas IDC-9 short-range turbo-
fan transports, following Civil Aeronautics Board’s rejection of the carrier's
order for three BAC 111 jet transports, is forcing CAB to make a policy
decision, Disapproval of the DC-9 purchase would mean the Board 1s

posed to the operation of jet transports by a subsidized local service
carrier.  However, the Board's jurisdiction covers only those carriers that
neced a government-guaranteed loan to purchase the planes. Thus any
policy, implied or explicit, against the use of jets in local service operations
will not be allembracing and could create a competitive imbalance in
some areas.

» Intemational Air Transport Assn, trafhc conference, scheduled for Sept. 7
in Salzburg, Austria (AW July 29, p. 28), is now expected to be a composite
meeting, embracing all regions. Special meeting was originally called to
compromise differences over fare structure established for the North Atlantic

-

at last vear's compaosite conference in Chandler, Ariz. (AW Nov, 5, p. 34).

» United Air Lines will apply the TARAN—test and replace as necessary—
principle to the maintenance of aircraft hydraulic systems components.
Under the system, hydraulic components will be tested during overhaul
periods and removed when they fail to meet test specifications. Current
practice calls for the assignment of each part to a speciic TBO—time
between overhaul.

» Domestic trunk carriers and U.S. all-cargo scheduled airlines flew 401]
million ton miles of air cargo during the first six months of 1963, an 8.1%
increase over the same period last vear, according to the Air Transport
Assn. Air freight increased 9.5%, air express 2.2% and air mail rose 6.7%.

» Russia’s Aeroflot carried 199 more passengers and 8% more cargo during
the first half of 1963 than in the same 1962 period. But the Soviet airline
is still falling short of its traffic goals. A 199 passenger gain, if maintained
during all of 1963, would bring Aeroflot’s total for the year to about 32
million, compared with 27 million in 1962, However, Aeroflot’s goal for
1963 is 35 million passengers. During the first half of 1962, Aeroflot had
a 299 gain in passengers and a 99% increase in cargo over the same 1961
period.

» T'rans World Airlines pilots will seek a reduction in monthly flight time
requirements when negotiations open soon on a new contract.  Current
contract expires in November, However, TWA's pilots are not expected
to offer abandonment of the commercial and mstrument rating for flight
engineers in exchange for the lower flight time, as was done by American
Airlines pilots. TWA is still giving pilot training to engimeers as required
bv the existing contract, with 120 already holding pilot rating and 175
expected to receve it by vears end. Some among TWA's 1,408 pilots
had favored the American pilots” formula, in which flight time was reduced
from 85 to 75 hr. monthlv. But an Airline Pilots Assn. poll of TWA
revealed that of 950 votes cast, 731 favored retaiming the current crew
complement conditions and keeping them separate from any move to gain
lower flight time.,
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SHORTLINES

» Allegheny Airlines has reported a
149 increase in the number of pas-
sengers carried and an 11% nse 1n
revenue passenger miles for the first
six months of 1963, compared with the
first half of 1962. The cargo handled

increased 14%.

» American Society of Travel Agents’
33rd World Travel Congress 1n
October at Mexico City will be at-
tended bv Georgi Zoubkov and Vladi-
mir I. Babkin of Russia’s Intourist. Civil
Aeronautics Board Chairman Alan S.
Bovd will be the kevnote speaker.

® Braniff Airways will expand its elec-
tronic reservations system in January
when 92 new clectronic agent kevsets
in eight cities will be tied by direct
lines to the central data processor in
Dallas. Contract for the installation
was awarded to Teleregister Corp.

» Capitol Airways will take deliverv of
its Douglas DC-8F convertible pas-
senger-cargo jet transport in August and
will place it in service in September.

» Cathay Pacific Airways has started
direct air service between Hong Kong
and Jesselton, North Bormmeo. An addi-
tional weekly schedule to North Borneo
from Hong Kong has been operated by
the airline through Manila.

P Fastern Air Lines will convert its 39
Lockheed Electra turboprop transports
from all firstclass to a dual-conhgura-
tion coach and hrst-class seating in Sep-
tember. Forward section will hold 15
coach seats and 54 seats will be in-
stalled aft in the frstclass compart-
ment.

» Federal Aviation Agency last weck
awarded a $1.8-million contract to Bur-
roughs Corp. for the development of a
radar video data processor system
(RVDP) for installation at long- and
short-range radar locations. RVDP 15
expected to eliminate need for micro-
wave radio transmitter and repeater fa-
cilities now used to transmit data from
radar sites to control centers.

» Slick Corp. has reported a net loss of
$216,256 for the frst six months of
1965 compared with a net income of
$750,714 1n the same period last year.
Revenue rose sharply in the second
quarter, when a proht was shown, due
to increased business of the Shck Air-
ways Div., which, according to the com-
pany, was adversely affected in the early
months of 1963 by a drop in military
contract business.
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LOCKHEED C-141

Turbofan jet transport will be x"j /
titted with several wing sec- : / =\
tions, nose londing gear doors s Wt
and emergency exit doors
monufactured by Beech,

McDONNELL

FFFFFF

Jet fighter has Beech '
nose, canopy, stabila- °
tor, windshield, rudder.

ONNELL PHANTOM ||

includes wing sections, speed
brokes, spoilers, landing gear
doors ond nose gear doors
made by Beech.

MISSILES
& SPACE

Beech contributions
include fuel tank-
age and fuel man-
agement sysiems,
life-support systems,

and component test-
ing for ATLAS,
TITAM, CENTAUR,

and, most recently,
APOLLO.

CONVAIR
F-106

lroquois helicopter has many metal-bonded
fuseloge panels made by Beech.

LOCKHEED
F-104

== G

Delta Dart has Beech H\{"-\.,‘_
aft section, tail, can- S

opy, nose, windshield,
wing sections, elevons,
missile bay doors,

Thunderchief ailerons

ond aft fuselage are
Beech-made.

Startighter aft fuselage
and pylon tanks are
made by Beech.

Why do so many leaders choose Beech?

No wasteful “break-in” period. Beech has broad successful experience
meeting prime contractor process and systems requirements.

Not one of these modern aircraft is called “Beech-
craft”. Yet each has one or more Beech components,
The largest prime contractors in aviation and aerospace
repeatedly turn to Beech, Why?

One reason 15 Beech's reputation as a pioneer in the
development of new techniques. Forming and welding of
titanium and other exotic metals 15 a relatively new f[ield
in which Beech is an “old hand.” And Beech helped
pioneer chemical milling methods for aluminum and
stainless steel which enables large shapes to be milled
more accurately and economically than possible by

eech Aecospace” Divesion

BEECH AIRCRAFT CORPORATION ® WICHITA 1, KANSAS, U. 5. A,

conventional methods. Beech's metal bonding facilities
and capabilities are outstanding.

Another reason for choosing Beech is its unusual
ability to adapt to customer processes in both aircraft
and space vehicles, People at Beech call this “Imagi-
nuity” . . . and they're proud of it.

The facilities, personnel and experience of Beech are
at vour disposal., A large staff of engineers, designers,
and technical specialists are ready to go to work for
yvou. Open floor space in Beech plants is now available,

For full information about how you
may take advantage of Beech’s
proven capabilities, write, wire, or
phone Contract Administration,
Beech Aircraft Corp., Wichita 1, Kan,
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HELPING BUSINESS GROW FASTER: Only Beechcraft offers such a com-
plete line of planes with so much speed, range, comfort and quiet to help
business multiply the money-making decisions that each top man can
make. That's how thousands of Beechcrafts have paid for themselves.

Executives: Write today for: [] "“Dollars and Sense of
Business . Flying.” [] Beech Financing and Leasing
plans. [ MNew illustrated folders on business-
designed Beechcrafis. Address Public Relations Dept.,
Beech Aircraft Corp., Wichita 1, Kansas, U.S.A.



Top illustrations (left
to right): Landing,
Rendezvous, Docking.

Left: Ravtheon's Pro-
totype Rendezvous
Radar installed in
the Martin Marietta
Company’'s Closure
Test and Training
Facility.

RAYTHEON... a leader in

Rayvtheon — leading designer and manufacturer for
ground-based, aircraft, and missile systems — has
developed and is testing prototype space radars for
RENDEZVOUS . . . DOCEKING . LANDING.

Currently being explored under Raytheon's in-house
space radar program are several interesting configu-
rations. One of these, the Ravtheon Rendezvous Radar,
has been installed in the Martin Marietta Company's
Closure Test and Training Facility at Denver, Colorado.
It 1s applicable to such systems as Apollo, Lunar

radar for space vehicles

Logistics System, Mars Excursion or Command Module,
Satellite Inspectors, and Manned Space Stations.
Variations of the system are now being tested for
particular missions.

For additional information — or a discussion of how
the same Raytheon integrated system capability can
be applied to your requirements — contact Neil A.
Montone, Director, Marketing, Space and Information
Systems Division, Raytheon Company, Bedford,
Massachusetts.
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£ . 7 A : Normal replacement items on Dassanlt-Sud Mystere 20 aircraft sold in the UL S, will be almost wholly American made, Dassault savs.
Dassault Mystere 20, powered by Pratt & Whitney JT12A-8s in eight-passenger configuration, has maximum takeoff weight of 19,290 Ih. |

- T — - - -

sl AR ~ Mystere 20

Performance
Demonstrated

Dassault Mystere 20 executive jet, which
made its first public appearance at the re-
cent Paris Air Show, is aimed at a wide inter-
national market. U. 8. version will offer
engine and accessory options to be pro-
duced in this country. The prototype,
shown here in demonstration flight at Paris
Air Show, is powered by Pratt & Whitney
JTIZA-8 turbojets of 3,300 Ib. thrust each.
Version for British customers will offer op-
tion of Bristol Siddeley Viper 20 engines.
Future performance and range mav be
boosted by adoption of turbofans, possibly
the General Electne CF700 aft fan. Muxi-
];Izuzm ﬂl:lﬁt :atgugillﬁ'ﬁs Is quoted as Landing distance for the Mystere 20 is given as 2,624 ft. for cither the Pratt & Whitney- or Bristol Siddelev-powered version.  Approach
M AL = speed for both is 110 kt.  Masimum range with IFR reserves for either wircraft is quoted at 1,366 mi.
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CONICAL LIFTING BODY model developed by Flight Rescarch Center is a 900-1b. glider model of the M-2 lifting I:u_‘ndx under 5,'cm:h.

NASA Focuses on Three Aircraft Areas

By Edward H. Koleum

Washington—Character of the U.S
acronautical research program 1s Lhmg—
g to reflect the dwindling number of
mircraft under 4.!1.1:.1-1]‘1-:1|L:|1’[ but the
National Aeronantics and Space Admin-
istration feels 1t is keving its full re-
search resources to the aircraft I'L'-l.'_llijl.'l._"'
ments that have been defined as well
as those of the future.

NASA's annual aeronautical research
funding has t]m]apn,d trom $50 million
five vears ago to $16.2 million for Fiscal
]'H:-In a fl[tm which has brought in-
creasing cnticism that the agency 15
Lh'wtmg too little to aircraft research
because of its preoccupation with space
Progrims.

The problem, according to Dr. THugh
L. Dryvden, {lL]JHE". NASA administra-
tor, 15 that “not manv new aircraft
are being developed. Some feel that
NASA can produce a large class of new
aircraft and get the [aircraft] industry
on the rise. But research will not he
on a rising curve as long as so few air-
craft are hunu built.”

To mu:ﬂ’r:,r this criticism. NASA
held a research seminar recently to ex-
plain that it is focusing research largely
on three programs—the
transport, hypersonic research aircraft

a8

m]JL-HrmiL-

and vertical/short takeoff and landing

aircraft—as well as feeding fundamental
data to the basic informabtion storehouse
for aircraft programs that may evolve in
the future,

Hig !JIjﬂ]tt of the seminar was the
agency's review of 1ts supersonic trans-
].‘-H:ut rescarch. The conclusion that can
be drawn from the review 1s that the
agency feels it is able to take a much
]L!t'?':.r role in the supersonic transport
d mdup nent program—probably to the

Fiscal 1964 NASA
Aeronautical Research
Effort in

."'I-I-.inl:lm-.'l:r I'unding
(56 of {in
Frogram total) millions)
Supersoni¢ frans-
100 SR 22 S 3.8
V/STOL ..... 15 1.6
X185 ..., 14 0.9
Loads, structures 13 2.5
Acrodynamies .. 13 1.9
Operating prob-
[ PSR £ 2.4
Frt:]ml.ﬁfnn ..e+ 10 3.1
Total ...... 100 516.2

same degree as in the X-15 program,
where NASA 1s technical manager.
Federal Aviation Agency 15 overall
manager of the supersonic transport
program, with NASA the technical con-
sultant. Dr. Raymond L. Bisplinghoft,
director of NASA’s advanced research
and technology, said the agency 15 pre-
pared to spend more on this effort if
Congress approves the President's re-
quest for 560 milhon in ~111E:r]:|]um_|111]
funds to start the program moving
(AW July 1, p. 539). A total of $3.8
million has been allocated for super-
somic transport research in NASA's Fis-
cal 1964 request, but the agency feels
it has now 1solated the cntic 11 ]:mllﬂum
associated with the awrcraft and s
readv to commit more monev to the
work of solving them. These problems
are 1 the areas of the engine, struc-
tures, matenals and LerJdtunlm«-.
Charles H. Zimmerman, director of
acronautical research, said NASA would
like to have two competing supersonie
transport  tvpes under development
through prototvpe construction. James
[£. Webb, NASA admimistrator, said
NASA 15 on the record favoring a
steel aireraft capable of Mach 3 speeds.
Langley Research Center will be host
to an industry conference on the Super-
sonic transport Sept. 17 and 18 (AW
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July 29, p. 27), when NASA will re-
lease the results of configuration studies
being made by Boeing and Lockheed
(AW Apr. 1, p. 585) as well as the in-
house tesearch under wav.

Other seminar highlights were:
® Hypersonic aircraft have a wide va-
ricty of potential missions, according
to Laurence K. Loftin, Jr., assistant
director Jt L.uu‘flu with the greatest
potential in an orbital supply S'LE’EL'II‘:
and in ‘I.'L*T_*u.' high specd transportation
between ]:mjl!h'. on the earth.

He identihed as kev hyvpersonic air-
craft research problem areas: high per-
formance ramjets able to [lpr.mtf.' over
the entire speed range, efficient variable
geometry hvpersonic inlets and  exits,
advancements in structures and mate-
rials, and the standard aerodynamic
problem of low drag with high lift-to-
drag ratio configurations.

Dr. De E. Becler, associate director

of Flight Research Center, briefly de-
scribed a hypersonic research aircraft
(HRA) capable of flving in the Mach
§ to 10 range that could be the next
generation of experimental aircraft.
® X-15 initial exploratory program es-
sentially has been completed, but the
aircraft can be modified for use as a hy-
personic cruise vehicle testing platform.
Dr. Beeler said. Various materials can
be placed on the X-15 structure, and the
aircraft can carry hvdrogen-fuel engines
aloft for testing,
e Vertical and short takeoff and land-
mg (V/STOL) aircraft research covers
1 broad area in NASA, but consider-
able research remains to be done—par-
ticularly in the area of operating prob-
lems—to bring this aircraft type into an
operational status, according to John
P. Reeder of Langley.

Reeder said ht:hcu]:uh. rs were the first
and still are the only true V/STOL air-
craft. A promising avenue to improving
the helicopter, he said, lics in the use
of the hingeless rotor, which will pro-
vide much better stability and E{mtr:ﬂ
reduce drag on the rotor hub and pro-
duce sufficient moment in the rotor
mast to handle large center-of-gravity
shifts for operating on a sloping terrain.

In order to mmprove the inherent
speed and range limitations of the heli-
copter and vet retain its qualities, NASA
15 studying a wide range of propeller-
drniven V/STOL types, Reeder said, but
he pointed out that “the testbed air-
craft available thus far have not been
adequate for a H.‘.l]lhl‘ll:‘ study of VTOL
operating problems,” NASA has used
the Bell XV-3, Vertol VZ-2, Rvan
VZ-3, Doak VZ-4, Bell X-14 and Cur-
tiss-Wright X-100 for extensive flight
testing of VTOL concepts.

In addition, the agency participated
m the engineering evaluation :1} the
British Hawker P.1127 and trained
Hawker pilots with the X-14. NASA is
now conducting wind tunnel and free

MANNED WINGLESS VEHICLE is shown in artist’s concept touching down on landing skid.
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OPTIMUM AND PILOT CHOICE flight paths for 58T climb schedule are shown in graph.
Pilot choice line, developed throngh simulator runs, results in excessive fuel consumption,
Takeoff, climb and acceleration phase uses about one-third of the fuel load.

Hight studies of models of the Ryan
fm m-wing X-5A and the Bell X-22

with High't research planned for both
vehicles, Reeder said.

Mark R. Nichols of Langlev reviewed
the NASA supersonic transport tech-
nical cffort, and he pomted out that
flight ectheiency at higher Mach num-
bers is limited b 1w=:1lh' bv the increase
in surface temperature.,

Materials  property  studies  have
shown that the tensile strength/den-
sity ratio for aluminum allovs dl’[’l;}‘-
rapidly at velocities above Mach 2, and
these allovs tend to annecal when ex-
posed to high speeds for long times.
Temperature at Mach 3 is about 5001,

Sonic boom overpressure is the only
critical operating problem introduced
by the supersonie transport which other
commercial transports do not have to
face, Nichols said. However, this makes
even more critical the precise climb-
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mg, crmsing and Jetdown flight paths
the aircraft must flv to avoid the other
problems: exceeding maximum hit and
altitude, avoiding ﬂnttLr oust and buf-
fet regions, and ﬂHu" within tempera-
ture and strength ;Iuiffu limits.
Nichols said the lmmpnrt should be
designed to stav under 2 1b./ft.* for
sonic boom overpressure, and Harvey
H. Hubbard, also of L angley, disc ussed
the research under way o better un-
derstand the sonic boom phenomena.
Flight tests, wind tunnel confgura-
tion studies and analvtical studies of
atmospheric propagation are under way,
]|L1|Jl:nm| said, to obtain an understand-
ing of the way in which booms can be
generated, propagated and predicted.
These studies are aimed at determining
the effects of boom overpressure on
light aircratt, buwlding structures,
ground motions and communities.
In his review of hvpersonic aircraft
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AIR-BREATHING—  “FUEL
PROPULSION

ADVANCED RESEARCH USES for X-15 would be applicable to hypersonic cruise vehicles.
Tail surface could be testbed for a wariety of structures, with air-breathing propulsion
systems carried under the airframe, as indicated in the drawing.

research, Loftin pointed out that such
a vehicle would give a wide choice of
rendezvous launch window and of land-
mg and takeoft locations for an orbital
supply system. In addition, it would
be both recoverable and reusable.

Loftin concluded that a hvpersonic
cruise vehicle is possible, but that multi-
stage  systems—either all-rocket or a
combination of rocket and air-breathing
stages—are more attractive than a single
stage. He also cauhioned that both
weights and costs will be high in such
a system.

A pl:m 15 being developed now to test
4 hypersonic ramjet up to velocities of
18,000 mph. by launching it as the
payload of a threestage Scout. The
Scout launch is not vet an approved

NASA Research Survey

Washington—Survey of the aircraft in-
dustry by Dr. Arthur Raymond indicates
the National Acronautics and Space Ad-
ministration is deficient in only two areas
of acronautical research in terms of what
the industry wants, according to James
E. Webb, NASA administrator.

Although the areas were not identified
by Webb, the main deheiency is known
to be in air-breathing propulsion re-
search, which is virtually non-existent in
NASA. The second area is believed to
be in electronics.

Dr. Raymond, retired vice president
for engineering at Douglas Aircraft Co.
and now a NASA consultant, surveyed
the entire aircraft industry as a result of
criticism that the agency is not conduct-
ing enough aeronautical research. Dr.
Hugh L. Dryden, deputy NASA admin-
istrator, commented that the critics suf-
fer from the fact “that they don’t know
what's going on” in acronautical research.

NASA's Lewis Research Center for-
metly was a leader in air-breathing pro-
pulsion research, but in the past fr:wi
years has been devoting most of its effort

to space propulsion projects.

project, but an approved plan 15 to test
ramjet systems in four tunnels for
speeds, up to Mach 11, scale eftects,
cold operation and hot operation.

One of the basic problems of a hy-
personic aircraft 15 the environment in
which it will operate, Loftin said. This
environment will result m a 4,000F
heat load on the nose, 3,000F on the
leading edges, 2,500F on the lower
surface and 1,500F on the upper surface.
Complicating these heat loads, which
will cause the nose to deflect as much
as 25 ft., is the hydrogen fuel, which
must be stored at —4201".

Aerodynamic Problems

Problems in aerodynamics stem from
the configuration characteristics inher-
ent in the vehicle. Fuselage will have
a large volume, and the leading edges
must be blunt to survive the heat loads.
Stability and control must be main-
tauned at angles of attack from 0-25
deg. In addition, the aitframe must be
able to survive turbulent heating rates
and surface roughness effects.

Plans have been made for flight re-
scarch i both supersonic transport and
hypersonic aircraft research at Flight
Research Center, Beeler said. The re-
search program includes:
® Supersonic transport—Northrop F-5D
will investigate operating problems;
North American A-5A flying qualities;
North Amencan RS-70 both acrody-
namic heating and stabilization systems;
a prototype transport, when built, will
test structural loads, and the General
Dvnamics-Crumman F-111 (TFX) will
determine lift-drag ratio.

NASA is preparing an agreement by
which the RS-70 can be used for this
research, either with NASA or USAF
crews, as well as for studies of the sonic
boom overpressure (AW July 29, p. 27).

The RS-70 and Lockheed JetStar will
be used to determine handling qualities,
and JetStar for configuration evaluation
and design requirements.

In certification of the supersonic

transport, the F-5D will be used at mini-
mum flying speeds, and the JetStar for
demonstration techniques. The A-5A
and RS-70 will be used to determine
air trathc control compatibility and for
systems evaluation.

® Hypersonic aircraft. The X-15 and,
if built, the hypersonic research aircraft
will conduct research in the disciplines
of hghtweight structures, air-breathing
propulsion, flight control and aerody-
HAITIICS,

Beeler also pointed out that Flight
Research Center 15 contmumg its re-
scarch for improved light and exccu-
tive aircraft, for which 1t uses the Jet-
Star, an Aero Commander and a varicty
of smaller aircraft, Objectives of this
program are to improve stabilitv and
control, pilot display, handling quali-
ties and to conduct operations research.

Conical Body

["light Research Center also has be-
sun preliminary work on a conical lift-
ing body, actually a glider model of
the M-2 lifting body. The 900-b.
model has been towed both by automo-
bile and light aircraft. It was built in a
few woeeks at a cost of $30.000.

Charles W, Harper of Ames Research
Center explained the growing usce in
acronautical rescarch of simulators that
ultimately will be able to fit flight con-
trol tasks into early aircraft design.
NASA currently uses three methods to
assess handling qualities: analytical, in
which both pilot and aircraft design
are represented by mathematical mod-
els, wvanable stability aircraft and
ground-based simulators.

PRODUCTION BRIEFING

Garrett Corp.'s AiRescarch Awviation
Service Div., Los Angeles International
Airport, has a $2.4-million follow-on
contract for the conversion of 120 Air
Force KC-97G aecnal tankers to C97G
transports.  Fifteen aircraft have been
converted and kits are being built for
the 120, Converted aircraft will carry
troops, stretchers, cargo or any combi-
nation of these. Value of the entire
program 15 35 million.

Air Force will sell as scrap nearly
LOOO reclaimed aircraft hulks within
the next 90 days. All four sales will be
held at Defense Surplus Sales Office,
Davis-Monthan AFB, Tucson, Ariz,
[1rst sale will be for 254 aireraft includ-
mg 1-33s, B-47s, B-50s, IF-80s, F-89s
and KC-97s. Second sale, also Aug. 6,
is for 40 B-29 carcasses located at Aber-
deen Proving Ground, Md. Third sale,
tentatively scheduled for Sept. 5, is for
290 miscellaneous  fighter carcasses.
Fourth sale, to take place about Nov.
5, 15 for miscellaneous aircraft.

(Continued on p. 65)
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Dictionary refers R. Ketchledge, Director of the Bell System's Electronic Switching
Laboratory, to faulty components in @ model of the electronic switching system.

Amazing new telephone switching system is its own “doctor”

There are 6500 transistors and 45,500 diodes in the heart which will begin operation in Succasunna, N. J., in 1965,

of a new Bell Telephone electronic switching system. Bell engineers estimate that the system's mind and

dictionary will locate 90% of all failures that might de-
velop at Succasunna,

Yet, if any components fail, finding them is easy.

That's because Bell experts have given the system a
mind which can tell what's wrong with itself.

What's more, the system can indicate where the cure
for the failure can be found in a 1295-page “medical dic-

tionary” which it authored itself!

The Bell System developed this new system for
use in its first commercial Electronic Central Office

This will assure the great reliability needed for new,
super-fast electronic telephone switching.

Ingenuity to the nth degree is demanded for today's
communications. And, in the Bell System, the world's
leading staff of imaginative specialists in military and
civilian communications welcomes this challenge.

AMERICAN TEL. & TEL. CO. / WESTERN ELECTRIC CO. / BELL TELEPHONE LABORATORIES J,-" 21 OPERATING COMPANIES



How Goodyear “Engineered Value” solved 4 more flight problems

FOR THE ARMED FORCES

PROBLEM: Portable refueling base
SOLUTION: PiLLOW Tanks

ADVANTAGES: Lightweight. Collapsible. Store fuel
(or any other bulk liquid) temporarily or perma-
nently. Can also be used for emergency bulk liguid
transportation. Minimum vapor loss. Move easily.
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FOR LIGHT PLANES

PROBLEM: Safer Light Plane Landings
SOLUTION: Goodyear 3-T Nylon Tire Cord Body

ADVANTAGES: Maximum strength for high-impact
landings. Greater protection from breaks, bruises,
heating, tread-cracking. Controls tire growth in
service, Increases tire retreadability.

FOR THE AIR FORCE

PROBLEM: Land a Mach 2 Fighter
SOLUTION: Goodyear Wheels & Brakes

ADVANTAGES: Compact. More braking eapacity than
any other unit its size. Fast tire changes. Easy to
maintain. Wheel and brake may he changed sepa-

rately or together. Near-instant anti-skid control.
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F‘DH THE NAVY

PROBLEM: Develop a compact anti-skid unit
SOLUTION: Goodyear Proximity Anti-Skid Detector

ADVANTAGES: New skid-sensing device eliminates
generator and mount, saves space. Unit, seen at
right below, is 72% smaller than regular unit shown
at left. Extremely efficient at high temperatures.
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AVIATION PRODUCTS

“Engineered Value” 1s a buﬂd},«'ear exclusive. It means extra value in products developed through
the unmatched capabilities of one of the world’s largest, most experienced manufacturers of air-
craft components—Goodyear. Since Kitty Hawk, Goodyear scientists, engineers and researchers have
been solving flight problems with “engineered value” products. They stand ready to solve your prob-
lems, too. For full information write Goodyear, Aviation Products, Dept. H-1715, Akron 16, Ohio,

Pillow=T. M, The Goodyear Tire & Rubber Company, Akron, Ohig



REES AND THE TEN WALFISCHE

Ten German Roland C-II Bombers crossed the British lines
near Festubert, Belzium on the morning of July 1, 1916. They
were headed for another crippling raid on an Allied city, Which
one? St. Omer? Calais? Dunkirk? Boulogne? No one ever
found out. The Germans never got there.

They were first met by a very brave young pilot in No, 32
Squadron of the Royal Flying Corps. Second Lieutenant J, C.
Simpson attacked the German formation single-handedly. But
in a matter of minutes he was shot down.

LEACH HERITAGE OF THE AIR—27

Soon after that, the same formation was spotted by Major L., W.
B. Rees, Commander of No. 32, on a routine patrol. Mistaking
the C-lIs for British planes coming home from a raid, Rees
flew over to join them. He didn’t know they had just killed one
of his own men.

Rees was piloting a De Havilland 2. Powered by a 100 h.p.
Gnome Monosoupape rotary pusher engine, the two-bay bi-
plane was designed around the stationary Lewis machine gun
fixed in the very front of the cockpit. Instead of aiming the gun

at a target, pilots aimed the airplane.

The planes Rees mistook for friends
were the most unusual bombers ever
seen up to that time, Instead of sporting
the usual maze of wires, struts and
square corners, the Roland C-II broke
all the rules.

Ingenious engineering made the new
two-seater lighter, stronger and faster
than its prototype. The C-II had 331%-
feet-long equal span biplane wings and
a deep, gap-flling fuselage which gave
it an over-all length of 24 feer 1a 933
feet height. Biggest innovati. ae top
wing was flush with the top of the fuse-
lage!

Pilots of the Roland C-II poked their
heads out of their cockpits by only a
few inches, To see downwards, they
looked out of huge cutouts in the trail-
ing edges of both wings joined at the
fuselage. Both pilot and observer had
two large side windows that were prob-
ably the first escape hatches in the his-
tory of aviation.

Powered by a Mercedes 160 h.p. en-
gine, the Roland C-II could reach a top
speed of between 103 and 105 mph and
could stay in the air for three hours. Be.
cause of its great speed, it needed little
fire power. The only machine gun on the
plane was a Parabellum air-cooled
weapon mounted on a revolving ring
around the observer,

When one German official got his first
look at a Roland C.II and its painted
mouth, he said it looked like a whale.
From that moment on, it was aflection-
ately known as “der Walfizch.”

Rees was almost on top of the ten
Walfische when he realized they were
less than friendly. He had two easy
choices to make. Get out of there. Or
attack. One of the Walfische made his
choice easier. He attacked Rees. Rees
hit him with a long burst at short range
and sent him diving for home,

The daring Major aimed his D.H.-2 at
another Walfisch and put 30 rounds
into his belly. The wounded bomber
went straight down and landed in the
German lines,

The rest of the formation scattered
like sheep before a yapping dog, The
leader of the German group and two
other Walfische kept on toward the
British area. Rees followed them. He
wouldn’t give up the hunt.

One of the observers in a Roland C-II
got lucky. He wounded Rees in the thigh
and shot off part of the D.H.-2's rudder.

But Rees wouldn’t quit. He kept up
his fire until he was within ten yards of
the rear Walfisch. He could see the
wounded German obszerver firing like a
wild man in all directions. The leader
of the Walhsche then gave up and
turned for home. Rees kept after him

until all his ammunition was gone. Then
he flew for home.

For single-handedly upsetting a raid
of ten German hombers, Rees received
the Victoria Cross=highest decoration
in the British empire. It was a good
day’'s harpooning.

Did Rees stay in the RAF?

Yes, And he retired in 1931 as a Group
Commander. That was just about the
time that Leach developed its line of
Balanced Armature Relays to meet the
ever increasing environmental require-
ments of new aircraft.

Leach is now very big in
Space Electronics, isn’t it?

Right again...with tape recorders, tele-
metering equipment, relays, timing de-
vices, In fact, we were in the space busi-
ness long before it became popular!

What’s your latest project?

Apollo. Leach has been given the con-
tract to develop lunar flight tape re-
corders for the three-man spacecraft
that will orbit the moon. The recorders
will weigh half as much as the most
sophisticated recorders now available,
yet they'll have twice the capacity and
require only one-third the power.

Where are they being
developed?

At Leach’s Azusa, California plant,
which devotes all its efforts to aerospace
electronics. Leach also has facilities in
Los Angeles, San Francisco, New York,
Washington, D. C., Dayton, Seattle, Bos.
ton, Huntsville, Zurich, Geneva and Mu-
nich. If you're thinking about space,
maybe Leach can ease your mind, Why
not give us a call?

LEACH

CORPORATION
405 Huntington Drive, San Marino, Calif.

Export: LEACH INTERNATIONAL 5. A.
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Bell Aerosystems Co.,, Buffalo, N. Y.,
has signed a licensing agreement with
the Anti-Friction Hull Corp., of Laurel,
Md. for the rights to use, manufacture,
sell and sub-license vessels employing
the Hydrokeel principle. This principle,
-:lmcln]:l{'d by Anti-Friction Hull, em-
plovs air, forced out between side keels
to form an air pocket beneath the hull
bottom and above the water surface
thereby inereasing performance by cut-
ting water resistance,

Swedlow Inc.,, Los Angeles, Calif,,
has broken ground for a new plant fa-
cility on its 22 acre site in the manufac-
turing district of Garden Grove, Calf.
First umit, about 50,000 sq. ft., will
house the company's aircraft trans-
parencies facilities. When all units are
completed, the 150,000 sq. ft. facility
will consolidate segments of the firm's
aircraft and missile plastics activities.

Lockheed-California Co., Burbank, is
developing study tc-n:,[m]quu and analy-
tical methods for five future space mis-
sions under contract from Jet Propul-
sion Laboratory, Missions under study
include orbiting manned space station,
manned Junar base, unmanned flvby
Jupiter probe, unmanned vehicle to re-
turn samples from Venus, and a manned
Mars landing and return,

Atomics International, a division of
North American Aviation, Inc,, Canoga
Park, Calif,, has a $400,000 contract
from NASA's Lewis Research Center
to study the interactions of liquid alkal
metals such as lithium, sodium or po-
tassium when used in systems fabricated
of refractory metals such as tungsten,
tantalum, hafnium or niobium.

General Dynamies/Convair will con-
tinue engineering studies on a Ground
Eftect Takeoff and Landing (GETOL)
aireraft under a $128.000 contract from
Bureau of Naval Weapons. A GETOL
aircraft would be supported by a ground
effect air cushion during vertical takeoff
and landing or acceleration over an un-
improved land or water service. It
would then cruise conventionally.

Bell Aerosystems Co., Buffalo, N. Y.,
has received follow-on_ production or-
ders from Lockheed Missile and Space
Co. totaling more than $5 million for
its Agena rocket engine,

Beckman Instruments, Fullerton,
Cahf., has an $89,778 contract from
Marshall Space Flight Center for de-
velopment of techniques and associated
instrumentation for the rapid quantita-
tive detection of hydrogen in oxygen,
nitrogen and inert gases. The instru-
mentation would be used to detect hy-
drogen leaked around missile installa-
tions.
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Turbomeca Planning Lightplane Turbine

By Warren C. Wetmore

Bordes, France—Oredon 3, newest
and smallest of the Turbomeca gas tur-
bines, 15 scheduled to be bult in proto-
type form next year. Turboprop version
of the engine, rated at 318 eshp., is
aimed at the lightplane market, while
the 300-shp. turboshaft vanant 15 de-
signed for small helicopter application.

Unit price for the Oredon 3 in mass-
production is expected to be in the vi-
cinity of 56,000—which would place it
m a compehtive position with compar-
able reciprocating engines. Production
15 slated to begin in 1965,

Estimated specific fuel consumption
for the turboprop Oredon 3 is 0.320
Ib./eshp./hr. at maximum takeoff power
and (.545 lb./shp./hr. for the turbo.
shaft engine. Takeoff and sea-level max-
imum continuous ratings are identical,
while the turboprop version will develop
204 eshp. at an altitude of 19,600 ft,
and a speed of 310 mph. Specific fuel
consumption corresponding to these
conditions 15 0.495 1b./eshp. /hr.

Design Features

Oredon 3 15 basically a scaled-down
Astazou 1 and employs many of the
tested design features of that engine,
according to the company.

Compressor consists of two axial-flow
stages between which are mounted two
sets of vane-type flow straighteners, fol-
lowed by a single centrifugal-Aow stage.
Theoretical pressure ratio 15 7.5 at max-
imum shaft speed of 60,000 rpm,

Diffuser aft of the compressor 1s made
up of a radial and an axial section which
distributes air to the direct-low annular
combustion chamber, Fuel is injected
radially from a centrifugal distributor
located in the hollow shaft connecting
the compressor and turbine shafts—a
standard Turbomeca technique—and ig-
nited by a torch igniter. Entire shaft
rotates on four main bearings made up
of ball and roller bearings. Three-bladed
electric variable-pitch propeller—an op-
tional item—is driven at a nominal 2,500
rpm. by a coaxial propeller reduction
gear. Output shaft speed for the turbo-
shaft engine is 6,000 rpm.

Dry weight of the turboprop Oredon
3 with standard equipment is 143 1b.,
while the turl:r:-:—‘,hu[!t engine 15 about 11
Ib. lighter. Over-all length of the turbo.
shaft is 3.5 ft. and that of the turbo-
prop is 4.3 ft., including propeller. Both
versions have the same maximum
diameter of about 1 ft.

Engine power in the turboprop en-
gine is controlled by the propeller pitch
control lever, which is operated as a
conventional throttle—a forward move-
ment toward high pitch increases power,
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NEW OREDON 3 ENGINE, shown in turboprop version, is Turbomeca’s smallest gas tur-
bine, with a takeoff power rating of 318 eshp. The engine is designed for application to
lightplanes and small helicopters, according to the company.

This is possible through the use of
an isochronous governor, which main-
tains a constant turbine speed by actu-
ating a fuel-metering device downstream
from the fuel pump. Turbine rotation
speed 15 determined by the pilot by
means of a lever which adjusts the gov-
ernor balancing spring,

Since the power delivered by the en-
gine at constant turbine rpm. and air-
speed is defined by the propeller pitch,
a change to higher pitch slows the en-
gine by increasing the resisting torque.
The governor responds by automatically
augmenting the fuel Aow—and there-
tore the engine power—until the pre-
sclected turbine speed s restored.

Propeller pitch limiter is incorporated
mto the system to keep the engine
power within the authorized limits.
This device prevents the propeller pitch
from cxceeding the maximum accepta-
ble value for a given airspeed by lessen-
ing the pitch if the airspeed happens
to decrease once maximum pitch has
been achieved, Conversely, if the pro-
peller is set at the minimum pitch cor-
responding to the existing airspeed and
the airspeed is then increased, the
limiter effects an immediate increase in
the propeller rpm. to preclude excessive
propeller drag or turbine overspeeding.

Turbomeca says that the system’s
self-stabilizing capability will be partic-
ularly useful during final approach.
Once the propeller pitch has been set
to give the desired approach angle, any
change in airspeed will result in an op-
posite power variation and hence a
change in the rate of descent. The pilot
15 thus able to maintain the proper slope
only by adjusting the angle of attack.

Another feature of the power control
system 15 the automatic maximum
power mode, which is operated by a

pushbutton in the cockpit. Propeller is
mamtained automatically at maximum
pitch corresponding to the actual air-
speed, thereby enabling the aireraft to
fly at any aispeed with maximum de-
liverable power, This feature should be
most useful during takeoff run, opti-
mum climb-out and abarted approaches.
Manual override is accomplished by
pulling back the pitch control lever.

[sochronous governor is used to main-
tam turbme speed at a constant level
in the turboshaft Oredon 3.

Time between overhauls (TBO) for
both versions of the Oredon 3 has been
set tentatively at 750 hr., a figure which
Turbomeca hopes to increase after suffi-
cient test hours have been logged.

Other Developments

Latest model of the Artouste 2 turbo-
shaft engine, designated the C3, is rated
at 530 shp, at takeoff, vielding a SFC
of 0.830 Ib./shp./hr.

Total production of all models of the
cngine to date at the Bordes plant
amounts to more than 1,300 units, The
majority of these—with the later models
derated to 406 shp.—equip the Sud
SE 3130 Alouette 2 helicopter, while
the remainder are used in industrial
power apphications,

Artouste 2 gas section consists of a
single stage centrifugal-flow compres-
SOr giving a compression ratio of 3.58:1
at 34,000 rpm. Radial-axial diffuser pre-
cedes the annular combustion chamber,
which employs centrifugal fuel injection

and torch igmiters,

Two-stage axial-low turbine with in-
tegral blades is followed by the exhaust
diffuser. Shaft has two ball-and-roller
bearings, Reduction gear at the forward
end of the shaft reduces the shaft speed
to 5,560 rpm.
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Fully equipped for the Alouette Z,
the engine’s dry weight is 515 1b. Over-
all length is 4.5 ft., height is 1.8 ft. and
width 1s 1.4 ft.

Time between overhauls for the
Artouste 2 C3 is currently 1,000 hr.

Artouste 3B, which powers the Sud
SE 3160 Alouette 3 helicopter, differs
considerably from the 2C version. Power
rating is 586 eshp. for takeoff and maxi-
mum continuous power for a SFC of
0.71 Ib./eshp./hr. Engine is 6 ft. long
over-all, 1.65 ft. wide and 2.05 ft. high.

Differences in the gas section include
the following:

o Axial-flow compression stage precedes
the centrifugal compressor. Two rows
of flow straighteners are mounted be-
tween the two stages. Compression ratio
15 5.2:1 at 33,500 rpm.

® Third stage is added to the axial-flow
turbine,

® Shaft has four ball-and-roller bearnings.

Dry weight of the Artouste 3B with
standard equipment is 257 1b,, and
TBO is 750 hr. Approximately 250 of
these engines have becn produced to
date.

More than 150 Astazou 2 engines
have been produced in both turboprop
and turboshaft versions, which develop
a takeoff power of 555 and 546 eshp,,
respectively.

Turboprop Astazou 2 15 employed
in the Potez 8§40, the SFERMA Beech
Marquis and the Pilatus Turbo-Porter.
In addition, the U. S. firm of Riley
Aircraft, Inc., is considering establish-
ment of a program for re-engining de
Havilland Doves with the Astazou 2
engime.

ud Alouette 2 has been expen-
mentally retrofitted with a derated
turboshaft version of the engine, known
a5 the Astazou 2A, resulting in a re-
ported 40% increase in the range or
pavload capability due to the improved
speciiic fuel consumption, Turboshaft
Astazou 2 is also used in the [talian
Agusta Model 115 helicopter,

Gas section of the Astazou 2 has es-
sentially the same configuration as the
Oredon 3, except that axial flow com-
pressor possesses only one stage and the
shaft rotates on three bearings. Com-
pression ratio is 6:1 at maximum speed
of 43,500 rpm. This rate is geared cown
to 6,000 rpm. in the turboshaft engine
and to either 2,200, 2,080 or 1,500 rpm.
in the turboprop version, depending on
the reduction gear used.

Maximum power SFC is 0.556 tor
the turboprop version and 0.599 for
the turboshaft version. Over-all lengths
are 6.36 ft. and 4.15 ft., respectively;
maximum diameter is 1.5 ft. for both.
Turboprop version has a dry weight of
272 1b. with standard equipment, while
the comparably-equipped turboshaft
version weighs about 2 1b. less.

Engine control systems in the two
Astazou 2 versions are identical in prin-
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TURMO 3C-3, above, is powerplant for Sud’s SA 3210 Super Frelon heavy turbine heli-
copter. Three 3C-3s on Super Frelon are free turbines and produce 1,500 shp. each.
Aubisque turbofan engine, center photo, is the most powerful Turbomeca jet engine in
production, generating 1,550 1b. thrust at takeoff. Saab 105 trainer and light attack air-
craft, which made its maiden fight recently, is equipped with two Aubisque engines.
Aubisque’s over-all length is 6.6 ft., width is 2.12 ft. and height is 2,45 ft. Engine’s provi-
sional time between overhanl is currently 750 hr.

MARBORE 6 TURBOJET, below, shown in first production model, is designed to be inter-
changeable with the Marbore 2 and will eventually replace it on the Turbomeca production
line. Thrust of the Marbore 6 is 1,060 1b. at takeoff. Marbore 6 is now flying in the
Morane-Sanlnier Paris 2 and Potez-Heinkel CM.191.
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Lunar landing gear. .. from the people at Bendix

Landing struts for lunar excursion craft and landing skids for manned re-entry vehicles. [J Other people
at Bendix are working on engine control systems, landing gear, rocket equipment, high temperature
composite materials and nuclear mechanisms. An Aerospace team of skilled and experienced people
. . . skilled in all phases of program management, backed up by complete engineering and production
facilities, give Bendix the capabilities to undertake many varied Aerospace programs. [J To find out what
this Bendix team can do for you, write: General Sales Manager, South Bend 20, Indiana.

Bendix Products Aerospace Division




TURMO 3D-3 1,500-shp. turboprop engine, above, is based on the 3C-3. The 3D-3 will
be used in the production versions of the Breguet 941/942 STOL transports. Bi-Bastan
turboshaft engine, below, is composed of two Bastan 6s coupled throngh common reduc-
tion gear. It develops 1,500 hp. at takeoff and has been Aown in Sud-built Sikorsky 5-58
helicopter, giving substantial performance increase.

ciple to those in their respective Oredon
3 counterparts.

Turbomeca is presently developing
the Astazou 10, an improvement on the
Astazou I embodyving a second stage in
the axial flow compressor. Compression
ratio 15 7.5:1 at 45,000 rpm.

Astazon 10 will develop 666 eshp.
at takeoff while consuming fuel at the
rate of 0.510 1b./eshp./lir, Dimensions
are the same as mm the Astazou 2, and
dry weight with standard equipment is
281 1b,

Astazou 10 15 under consideration as
a replacement for the Astazou Is
used n the Potez 840, Turbomeca said.

Further evolution of the Astazou 10
15 being studied. Desired performance
for this engine includes a 715 eshp.
takeoff rating and an SFC of less than
0.514 Ib./eshp./hr. TBO of the Astazon
10 15 750 hr,, compared with 500 hr.
for the Astazou 2.

Bastan 4 turboprop engine, which
powers the Nord 260 Super Broussard
light transport, has been phased out
after a production run of approximately
100 engines.

[ts successor, the Bastan 6, 15 the
powerplant for the Nord 262 pres-
surized Super Broussard. Latest and
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most powerful models of the Bastan 6,
the A2z and Bl—which differ only in
the propeller reduction gear ratios of
approximately 18.5 and 21.1, respec-
tivelv—deliver a takeoff power of 1,080

eshp. Corresponding SFC is 0.58 1b./
eshp. ‘hr.

Compressor for the Bastan 6 has an
axial-low hrst stage and a centnfugal-
flow second stage with two rows of flow-
straightening vanes between them.
Compression ratio at 33,500 rpm. is
2.l

Radwil-axial diffuser precedes the an-
nular combustion chamber using torch
igniters and centrifugal fuel injection.
Provision has been made for the in-
stallation of a water-methanol injection
svstem.

Three-stage axial flow turbine is fol-
lowed by a welded sheetmetal exhaust
diffuser. Turbine blades are machined
intergrally with their discs. Reduction
gear output shaft speed is 1,811 rpm. in
the A2 and 1,588 rpm. in the BZ ver-
siom.

Ready-to-fly dry weight of the Bastan
6 is 860 1b,, including the three-bladed
Ratier-Figeac propeller. Entlnsed in its
nacelle, the engine measures 2.32 ft. in
height and 2.25 ft. in width. Over-all

length from the tip of the propeller
hub to the exhaust plane is 5.95 ft.

Controls for the Bastan 6 consist of
two levers. For takeoff, the turbine
speed lever—which maintains the de-
sired rpm. by adjusting the propeller
Fltt‘h—lﬁ set at maximum and the power

ever is advanced to its takeoff stop.
The latter governs fuel flow as a func-
tion of the pressure and temperature
vanations at tﬂr: air intake.

During maximum continuous power
and cruise regimes the turbine speed
lever 1s set at maximum rpm. The
power lever is positioned to obtain the
desired fuel Aow, which i1s read from a
manometer measuring the pressure dif-
ferential across the compressor and cali-
brated in fuel-low units.

Time between overhauls for the Bas-
tan 6 15 anticipated to increase from
the present 750 hr. to 1,000 hr.

Bi-Bastan turboshaft engine consists
of two Bastan 6 engines mounted in
parallel and coupled by means of a
common reduction gear, Output shaft
of this gear, which turns at 2,710 rpm.,
is canted at an angle of 30 deg. 46 min.
to the plane dehned by the axes of the
two engines,

Power of the Bi-Bastan—which theo-
retically could be as high as 1,560 shp.
—has been limited to 1,500 shp. to
permit fight wath one of the compo-
nent engines out. SFC is 0.875 1b./
shp./hr.

Two engies have separate fuel sys-
tems and are mechanically 1solated from
each other by a free-wheel located be-
tween the engine reduction gear and
the common reduction gear, Thus, if
one engine or one engine reduction
cear fails the other will continue to
operate at its maximum continuous
power,

Output shaft speed 1s held constant
bv means of an isochronous speed
governor in conjunction with a double

fucl- -metering device.
Fully-equipped dry weight of the dual

engine is 1,065 Ib. Owver-all length is
6.5 ft, and width is 3.48 ft.

Sud Awviation has re-engined a
Sikorsky 5-58 helicopter with the Bi-
Bastan, a modification which required
only a 2.2-ft. lengthening of the engine
compartment in the nose.

Though the new engine is 25 hp.
lower in power than the original Wright
reciprocating engine, the helicopter’s
maximum speed has been increased 7
mph. to 130 and the service ceiling
raised to 11,500 ft., a gain of 2,000 ft.

Major gains were realized in hovering
capability. Hovering ceiling in ground
effect was increased to 11,150 ft. in
comparison to 4,900 ft. and hovering
ceiling out of ground effect rose by
2,500 ft. to the new figure of 4,900 ft,
Still-air range was increased from 182
mi. to 248 mi.

Another addition to the Bastan
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fanuly, the turboshaft Bastan 7. is now
being developed. Designed to develop
1,300 shp, at takcoff, the engine s
slated to power the Sud 5A 330 assault
helicopter (AW Julv 29, p. 46).

Most powerful of Turbomeca’s turbo-
shaft and turboprop engines is the free-
turbing Turmo scnes, of which two
models are ready for E'.r'['l_]di]-l'_i'l{‘.ll‘l
e Turmo 3C-3 turboshaft engine is de-
signed to power the Sud SA 3210 Super
I n;hm helicopter, Takeoff power rating
is 1,480 shp. for a SFC of 0.396 1b.
‘shyp. /hir.
¢ I'nrmo 31)-3 turboprop engme 15
derived from the 3C-3 and has the
same  power and  fuel  consumption
Arures. Production maodels of the Bre-
guet 941 and 942 four-engine STOL
transports will be equipped with this
¢ngine,

Production of the two engines hinges
on orders for the Super Frelon and
Breguct 941942, Turbomeca now feels
that, for budgctary reasons, the orders
for the aircraft—and hence for the en-
gines—will be smaller than orngmally
anticipated.

Gas generator is identical for both
engines and comprises a two-stage axial-
flow centrifugal-low COMPrEssor gving
a 5.5:1 compression ratio, and annular
combustion chamber with centnfugal
fuel injection and a two-stage axial-low
turbine with mtegral blading, Turbine
speed at takeoff 1 35,700 rpm.

Exhaust gases turn a two-stage free
turbine at a nominal speed of 19,000
rpm., which is geared down te a 5,700
rpm. output shaft speed in the 3C-3.
FFor a description of the 53D-3 power
transmission train, sce Aviarion WEEK
& Srace TecusovLocy, July 15, p. 73.

Drv weight of the Turmo 3C-3 with
staindard equipment 15 484 1b, Over-
all length is 6.5 ft., width is 2.25 ft. and
height 15 2.38 ft,

Dimensions of the Turmo 3D-3 in-
clude an over-all length (less pmpr.llf.r
reduction gear and propeller) of 6.33 ft,,
a width of 3.69 ft. and a height of 3. 05
ft. Drv weight including tail pipes is
694 b,

TBO for the 3C-3 is 1,000 hr., com-
pared with 750 hr, for the newer 3D-3.

Turbomeca’s entrv in the small turbo-
fan engine arcna is the Aubisque, which,
with a takeoff thrust of 1,550 Ib., is the
company's most powerful jet engine
now in production. Maximum thrust
SFC is 0.600 1b./1b. thrust/hr. Two
Aubisques power the Saab 105 tramer
and light attack aireratt, which made
its maiden flight recentlv. Engine has
prompted considerable interest within
the airframe industry, one company of-
ficial said. Quenes have also been re-
ceived concerning the feasibility of con-
version of present aireraft to the Auw-
bisque. Aubisque has a deiced air
mtake and de-iced varable incidence
gnide vanes. Singlestage axial-flow fan

—which 15 also the first compressor
stage—is dnven at a lower speed than
the turbme shaft by means unll;J a coaxial
reduction gear,

Two flow straightener gnds precede
the scparator casing, which divides the
airfflow from the fan into the hot and
cold flows. The latter passes through

¢ annular by-pass duct surrounding
the hot section. Second stage axial-flow
compressor 15 located at the inlet of the
low-flow scchion preceding two rows of
vane diffusers,

Third compressor stage is a centrifu-
gal-low type, and 1s followed v the
radial-axial diffuser. [.umpru:-,:{m ratio
across the three stages 15 6.9:1 at 32.-
>UU rpm.

Fuel is mjected centrifugally into the
annular combustion chamber and ig-
nited by means of two torch igniters
energized by a double ignition coil,

Aubisque turbine consists of two
axial-low stages with attached blades.
Exhaust citfuser also serves as the tail-
pipc for the hot flow. Cold-flow tailpipe
15 separate; at the exhaust plane the two
Hows are unmixed.

Standard equipment for the Aubisque
includes separate o1l pumps for normal
and mverted flight, as well as the usual
fucl and starting svstem. Drv weight
of the engine thus equipped is 510 1b.
Over-all length is 6.6 ft., width is 2.12
ft. and height is 2.45 ft.

Provisional TBO for the Aubisque
has been set at 750 hr,

Perennial best seller among the Tur-
bomeca engines is the Marbore 2 turbo-
jet, which is rated at 850-lb. thrust.
More than 3,500 units have been pro-
duced at the Bordes plant for installa-
tion in the Fouga CNL170 Magister
arr force tramer and the CML175
Zephyr naval trainer, the Morane-Saul-
nier Pans and the Nord CT.20 target
drone,

Varant of this engine, the Marbore
4, 18 manufactured under license in the

U.5 by Continental and bears the
designation J69. Cessna T-37 trainer
and the Ryvan Firebee target drone are
cquipped with the J69.

Marbore 2 has a SFC of 1.15 Ib./
Ib.  thrust/hr. at maximum thrust.

Engine’s gas section employs a single
stage Lu‘ntnfug 1l flow compressor gumg
a compression ratio of 3.9:1 at 22,600
rpm. This is followed by the ImIJSl.hll
radial-axial diffuser, annular combus-
tion chamber with centrifugal fuel in-
jection, and a single-stage axial-flow tur-
bine with integral blades., Exhaust
diffuser has cone and a flange for
mounting the tail pipe.

Dry weight of the Marbore 2 with
standard equipment is 310 1b. Engine
15 5.15 ft. long over-all and 1.87 ft. in
diameter. TBO is presently 400 hr,

Miarbore 2 15 scheduled to be phased
out of production n favor of the more
powerful Marbore 6, although Turbo-
meea savs that a substantial backlog
of Marbore 2 orders still exists.

Marbore 6 generates 1,060 1b. thrust

at takeoff for an SIFFC of 1.11 1b./1b.

thrust/hr.

Weight and dimensions are identical
to those of the Marbore Z—the engines
are meant to be interchangeable—and
the gas section 1s essentially the same,
except that detachable blades are uscd
in the turbine,

Morane-Saulmier Parns 2 and  the
Potez-Heinkel CML191 are both pow-
cred by the Marbore 6, as will be future
Fouga Magisters, Company said that
there is a pnmhlllw that the Magisters
now in service will be rctmﬁttﬁd with
the engine. About 100 Marbore 6s have
been built,

Turbomeca's present monthly  pro-
duction rate 15 70 to 90 engines. Break-
down of the hgure can vary consider-
ably, but on thL average Marbore 2 and
b turhu]ut:- account for approximately
45, with the balance hung divided
among the remaining engines.

CH—'i'IZi Undergoes Sea Tests

Boeing Vertol CH-113 helicopter produced for the Royal Camadian Air Force is shown
floating off Cape May, N. ]., during recent water handling and stability evaluation tests.
Tests were conducted in Sea State Three conditions in 3- to 5-ft. waves. Tests included
a 360 deg. tumn, taxiing into and out of the wave patlern and floating parallel to the wave
pattern. CH-113 has been selected by RCAF for secarch and rescue operations.
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Curtiss-Wright X-19 VTOL is beginning ground engine runs and taxi tests prior to the first flight scheduled for October, The research
vehicle was rolled out recently (AW July 29, p. 25) at the company’s Caldwell, N. . facility,

Short-span wings, located fore and aft of the X-19's center of gravity, provide lift during high-speed flight. Lift in hover is provided by

propeller thrust alone and during transition lift is provided by a combination of wing, propeller and radial propeller force.

Curtiss-Wright X-19 VTOL Research Vehicle  Begins Ground Tests Prior to First Flight in Fall

'II.

A-19 is powered by two Lycoming T35
turboshaft engines mounted side-by-side in
the upper rear fuselage. Engines are cross-
geared to all four tilting glass-hber propel-
lers, and the X-19 is designed to be capable
of achieving maximum performance on one
engine. The cockpit of the X-19 has two.
place. side-by-side seating with conventional
airplane controls in the left seat and heli-
copter controls in the right seat.  “Collec-
tive” control actually is a throttle to control
engine thrust output. Pitch, roll and yaw
are controlled by differential thrust from the
four propellers.

Flaps are linked mechanically to the pro-
peller tilt pods, and there is no independent
flap control. Rear wing flaps are half-span,
with ailerons inboard. Speed range will vary
from hover to 400 kt. (460 mph.) (AW
Aug. 6, 1962, p. 64). Flight tests are sched-
uled to move to Edwards AFB, Calif., in
August, 1964, and be completed a year later.
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1,000,000,000 Why'’s

In data processing machines, in radar installa-
tions, in missile guidance systems—in well over
1 billion electrical-electronic circuits, A-MP* Taper
products rate first choice. And with good reason.

Maximum Density-An A-MP termination, just
slightly thicker than the wire insulation diameter,
permits maximum circuit concentration. Provides
greater space freedom for design requirements
of other vital components.

Front-end Fitness-AMP's precision taper creates
peak mechanical and electrical characteristics. It
makes the pins self-cleaning and self-locking.
Makes sure they stay put under the most gruelling
operating conditions.

Compression-crimp Consistency-Quick, precise
attachment by matching crimping tools eliminates
oxXide creep, burnt and brittle insulation, cold
solder joints. Assures uniformity throughout the
connections, and at a lower total installed cost
than any other method.

Broadest Selection-With AMP you choose from
the most complete line of taper products in the
industry. All types of pins—stamped and formed,
uninsulated and insulation piercing types, screw
machine with insulation support and pre-insulated
Diamond Grip. One and two piece stackable taper
blocks in standard configurations of 10, 20 and
30 cavities. Plus a long list of companion items,
such as vertical entrance blocks, taper bus bar
and taper tab blocks.

For all maximum density, high reliability circuits,
choose A-MP Taper products. Complete informa-
tion available on request. *Trademark of AMP INCORPORATED,
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AMP producty and snginesring assesiance are available through subaidisry compasies |a:
Australia » Canada » England » France » Holland # Italy » Japan » Mezico » West Germany

SPACE TECHNOLOGY

Syncom 2 Succeeds in Early Experiments

By George Alexander

Cape Canaveral-Syncom 2 was
slowly drifting into ]]l‘l-'-.ll'lﬂl] over Brazil
late last week as the National Aero-
nautics and Space  Admimistration
planned to halt its dnft rate within
the next 10-14 days and thus make it
the first satellite to achieve svnchron-
ous orbit around the earth.

Syncom 2, developed for NASA's
Goddard Space Flight Center by
Hughes Aircraft Co, (AW Dec. 12,
1960, p. 52), appeared to be a major
success for Hn. U.S. space program.
[l returned “excellent tluillh VOICE,
teletype, music, facsimile and test-tone
transmissions between a ship stationed
on the west coast of Africa and land
stations in Lakehurst and It. Dix,
N. J. These stations arc operated for
NASA by the U. §. Armv Satellite
Communications (SATCOM) agency.

First Experiment

First communications cxpenment
with Syncom 2 was successfully  at-
[u'nptu:] July 26, the dav of its launch,
as the satellite ﬂl:u 11|]w1rd on its long
transfer ellipse to a circular and syn-
chronous orbit. Subsequent  expen-
ments, which included two-wav tele-
phone conversations and a tape record-
g of the Star Spangled Banner, were
conducted immediatelv after achieve-
ment of a circular orbit (about 6 hr.
after launch) and at approximate 12-hr.
intervals thereafter.

The only anomaly discovered by carly
last week was a below-normal operating
temperature of 451 within the space-
craft. NASA and Hughes engineers
had expected a range of 50-55F. Since
the hydrogen [}LTH‘\IE].'L m one of the

satellite’s tﬁu attitude and veloecity con-
trol systems is less efficient at this lower
temperature, the civilian space agency
was considering changing Svncom's
orientation to bring 1t more directly
into the sunlight and thus rase its -
ternal tun]:l{.rifnu This reorientation,
besides heating the peroxide, also
would provide a better charge on the
solar cells around the cvlindrical walls
of the spacecratt,

The active-repeater communications
satellite was launched from here at 9:33
am. (EST) July 26 after three post-
ponements earlier in the week (AW
July 29, p. 27). The threestage Delta
launch vehicle, built by Dmlt']h Alr-
craft Co., successfully orbited 1h 19th
pavload m 20 attempts; it missed its

planned liftoff time by only 0.3 sec.

The first stage, a modified USAF
Thor IRBM, developed about 170,000
Ib, thrust and burned for 146 sec. The
second stage, powered by an Acrojet-
General  hquid-propellant  engine  of
7,500 1b. thrust, separated mu] ignited
about 4 sec. later, buming for 1hnu'l'
166 sec. to about T + 316 scc. The
fairing around the Svncom 2 pavlead
was jettisoned at T 4+ 180 sec., or about
30 sec. after second-stage igmtmn_

A 40-sec. coast penod followed bum-
out of the second stage, during which
time the Bell Telephone Laboratories
radio-command guidance system made
steering corrections. The Delta s
cunided “by a Thor autopilot during first-

stage burning.

At T + 356 sec., small stabilizing
spin rockets were fired to impart a spin
of 150 rpm. to the third stage and the
payload. Two seconds later, the ex-
hausted second stage was l‘]I’l‘.‘IppLd The
third stage, an Allegany Ballistic Lab-
oratories solid-propellant motor, was
fAred at T + 372 sec. and bumed for
40 sec., injecting Svncom 2 into a
highly elliptical carth orbit with a
perigee of about 140 m.

The flight plan called for Svncom 2
to fly approximately half of this ellipti-
cal transfer orbit, transferring to a cir-
cular orbit at the apogee point. During
Syncom 2's climb out to apogee (a 5
hr. 20 min. leg in the flight), the third
stage was jettisoned at 9:42 a.m. (EST),
and the tracking transponder turned on
at 10:01 a.m. The transponder signals
were fed into Geddard’s computers at
the center’s Greenbelt, Md., facility,
and computations were made on the op-
timum altitude for firing of the apogcee
“kick” motor, contained within the
center of the spacecraft,

Apogee Motor

The Jet Propulsion Laboratory-de-
veloped solid-propellant apogee motor,
developing nearly 1,000 1b, thrust, was
fired at 3:06 p.m. by a preset timer
nearly 6 hr. after launch., It placed
Syncom 2 in a slightly eccentric cm:uhr
orbit. The perigee, at 21,280 mi., was
slightly lower than the planned 21,500
mi. Injection velocity was about 80 fps.
higher than ideal figure of 10,087 fpn

The apogee, at 22,760 mi., also was
lower than the planned _-,‘J:ﬂ mi., and

Rendezvous Radar Used in Simulator Study

Prototype space rendezvous radar developed by Raytheon Space and Information Systems
Div. installed in the Martin Co. rendezvous closure and docking simulator. Full-scale
space flight simulator is being vsed to test and evaluate the phase-modulated, solid-state
CW radar planned for use on advanced spacecraft systems.
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1t vou had to understand what made the can talk...

you ll be interested 1 a career at Aerospace

lust hearing the words wasn't enough
for you. You thought in terms of why
and fiow you could hear and why vou
couldn't hear when the string was
slack. If this curiosity has expanded
and sharpened through the years to
include such areas as acoustics, prop-
agation theory, and vibration theory,
you well may be the kind of man

who'll find an enviabie and unique

career opportunity at Aerospace
Corporation.

Chartered to give the U.S. Govern-
ment the benefit of the best in space
and missile knowledge and experi-
ence, Aerospace serves as architect-
engineer in the advancement of space
science and technology. Aerospace
does not engage in manufacturing.

[t 1s an organization dedicated to

AEROSPACE

planning, evaluation, and technical
direction of missile and space projects
for the Air Force.

If yvou combine vour technical com-
petence with thinking that goes
beyond the average, you should
investigate Aerospace Corporation.
For complete information, write to
Charles Lodwick, Room 101, P.O.
Box 95081, Los Angeles 45, Calif.

An equal-opportunity employer.

CORPORATION

Crrganized in the public interest and dedicated to providing objective leadership in the advancement and application of space science and rechnology for the United States Government

VAR NUTS WISSILE RANGE

LAUNCH CONPLEIA
PAD FAD 2
LOW GREIT VEHICLE S
Td 20 69 42

Simulators Aid Launch Problem Study

Intensive studv and testing of typical launch problems is carried ont on these simulators
at Van Nuys Automatic Ground Equipment Facilitv, Lockheed Missiles and Space Co.
Simulator at left has “boom” type mast similar to those fonnd at Atlantic Missile Range
and Point Arguello. Vehicle has vertical rise of 12 ft. at launch velocities and boom has
a retract capability of about 8§ ft. Nose cone conhguration (black) is probably a recover-

able re-entry type launched by an Atlas/Agena.

Background simulator mast duplicates

confignrations at Vandenberg AFB, with vehicle vertical rise of 12 ft. and flag retraction
of 30 deg. This Agena configuration probably would be boosted by a Thor.

the penod, at 23 hr. 28 min., was less
by 28 min. than planned. All actual
'i‘.-L1r.-|[:|1|;'tL'1‘=-., however, were well within
the spacecraft’s corrective capability,
NASA said.

\lthough true orbital circularity was
ad is regarded as optional, these mitial
b tal parameters and the consequent
V1 fference in relative veloeities hetween
the uatellite and the rotating earth
caused Svincom 2 to lead the earth by

about 7.5 deg. per day in an eastward
direction.

In order to take up a position over
55 deg. west longitude (approximatelv
over Brazil), roughlv 100 deg. from its
circular orbital injection point over the
Mozambique Channel off the east
coast of Africa, Symcom 2 was to have
drifted westward at a rate of 5-7.5 deg.
daily.

The USNS Kingsport, in the Lagos
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Aecrospace/San Bernardino has posi-
tions for highly qualified professional
engineers who can provide project engi-
neering and systems management for
the solid-rocket-propulsion svstem of
MMREBM. Responsibilities include sur-
velllance and direction of design, devel-
opment, planning, and test activities,
Candidates will have broad solid-
rocket design and development
experience, in addition to management
expéerience 1in one or more of the
[ollowing:
Case and Structures Design
Insulation Design and Materials
Nozzle Design, Heat Transfer, and
Cras Dyvnamics
| hrust-Reactor Control Syslems
Power Servo and Hydraulic Systems
Ordnance Systems
Propellant, Grain Design, and
Interior Ballistics
Gas-Generator and Small-Motor
Design
Test Operations, Instrumentation,
and Data Reduction
Vehicle-Systems Integration
Ground-Support Equipment
Qualified applicants are invited to
contact Aerospace,/San Bernardino, an
equal-opportunity employer. Please
write to Mr, R. E., Durant, Room 101,
P.0. Box 249, San Bernardino, Calif.
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== This molecular circuit

r—— aclual size

used in the
Improved Minuteman

This is a photomicrograph (enlarged 37 times) of a
molecular flip flop circuit which is used in the U.S,
Air Force's Improved Minuteman Missile System. The
circuit is equivalent to 40 discrete active and passive
camponents and was designed by Autonetics Division
of North American Aviation, Ing. It was molecularized
and is being produced by Westinghouse Molecular
Electronics Division. Westinghouse has available the
industry’s broadest line of standard digital and linear
circuits. The digital blocks are fully compatible and
can be interconnected to perform any digital function.
The linear line covers all functions and has a useful
operating range up to 30 megacycles. Also, for special
requirements, Westinghouse has the proved ability
to transiate virtually any customer circuit design into
molecular blocks, Call your local Westinghouse Rep-
resentative (listed below) or contact the Westinghouse
Molecular Electronics Division Headguarters, P. Q.
Box 1836, Elkridge, Maryland (301) 796-3666. You
cambe sure . . ., if it's Westinghouse.

Arcadia, Calif.,.......... 446-4411
Baltimore, Md......... .828-5400
Boston, Mass............542-0600
Chicago, dll.... ......... .944-3860
Cleveland, Qhio....... .241-7600
Compton, Calif.. . ....... b31-6135
Dallas, Texas...... ....748-0711
Dayton, Ohi. ., ...vus.. 226-2511
Denver, Colo,.......... 534.B121
Delroit, Mich.. . ...... .872-7010
Harlford, Conn......... . 246-5441
Houslon, Texas.........224.779]
Hunlsville, Ala.......... 5346447
Indianapolis, Ind.........632.3301
Johnson City, N.Y....... A29-2258
Los Angeles, Calif.,...... 482-9660
Milwaukee, Wisc......... 276-1800
Mineola, L.1., N.Y...... 248.9300
Minneapolis, Minn.. ..... 927-6551
Mewark, NoJo..ooonvisn. 621-5000
Olean, N.Y..............372-0040
Orlando, Florida......... 241-6597
Philadelphia, Pa......... 382-1200
Pittshurgh, Pa...........391.2800
Red Bank, N.J...... vo o . 147-5800
San Diego, Calif......... 234.4651
Seattle, Wash.. ......... 622-0808
St. Louis, Mo.. ... BT 471-6811
Sunnyvale, Calif......... 739.8507
Yan Nuys, Calif.......... 782-9823
Washington, D.C........E28-8843

We never forget how much you rely on

Westinghouse

If you are atlending Wescan, be sure Lo visil the
Westinghouse display, booths 4626-462%, 4720-4723.
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Gemini Ejection Test Successful

“irst test of Gemini seat ejection system (AW Apr. 29, p. 65) during a simulated boost
phase of flight has been successfully completed with boilerplate hardware at Naval Ord-
nance Test Station, China Lake, Calif. The spacecraft, with hatches locked open, was
mounted on a high-speed rocket sled and reached a speed of approximately 600 mph.,
providing a dynamic pressure of about 875 psf. The escape system is being developed by

Weber Aireraft Corp., Burbank, Calif,

harbor of Nigena, commanded frnng
of the hvdrogen peroxide jet parallel
to Svncom 2's spin axis on Saturday
afternoon, Julv 27. The thrust vector
of this little jet has the same direction
as that of the apogee motor and caused
the satellite to accelerate and go nto
a higher orbit., About 110 fps. of the
peroxide sphere’s total 299 fps. capa-
bility was expended to move Svncom
2 into an orbit with a perigee of 22,110
mi. and an apogee of 22,800 mi.

At this altitude, the relative differ-
ence between satellite and earth veloci-
ties was such that Syncom 2 now lagged
the earth by about 4.5 deg. dailv, and
so began drifting westward.

Presently over about 10 deg. west
longitude, it would take about another

10 days before the satellite finally
arrives over 55 deg. west longitude.
NASA could, however, fire the peroxide
thruster again and increase the westerly
dnft to reduce this time still further.

When Syncom 2 is over the desired
longitude, the peroxide thruster will be
fired again to null out this drift rate.
About 47-51 fps. will be required to
halt the drift. At this time, the satel-
lite's rotation should be synchronized
with a point on earth. However, be-
cause Syncom 2's orbital plane 1s in-
clined approximately 30 deg. to the
equator, a trace of the satellite’s orbital
plot would resemble a Figure 8, moving
from 30 deg. north to 30 deg. south
latitude.

At the same time, two compressed-
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Thermal Paints Protect Agena Payload

Mosaic of thermal paints that maitain proper temperatures within satellite during its
ascent through atmosphere and subsequent orbit is visible below thermal blanket used
during countdown on this Lockheed Agena satellite.
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3...300...0R 3,000 MILES OUT...

Opening the “eyes’ of a vehicle—the navigational ports—
is no mean feat in space. An actuation system must be de-
vised to sequentially unlatch, open, close and latch doors
in the vehicle’s skin. The TELEFLEX answer to this challenge
is a unique electro-mechanical system that will operate in
either intense cold or the sun's direct heat. This, without
benefit of a heat shield or protection of atmospheric pres-
sure (think of the phenomenon of “outgassing” which can
cause cold weldment of adjacent metals). It's another
example of TELEFLEX problem-solving capabilities which
extend over a broad spectrum of control and feedback sys-
tems, including unusual accomplishments under hostile
environmental conditions. Put these capabilities to work for
you. TELEFLEX INCORPORATED, North Wales, Pa.

Creative engineering of control and actuation systems

nitrogen gas jets will be activated to
tip the satellite 90 deg. so that Svncom
2's spin axis wall be n.ri:u:nd]rcular with
its orbital plane. W 1th this orientation,
the satellite’s transmitting omnidirec-
tional antenna—which lies in the plane
of the spin axis—will alwavs point toward
carth.

Satellite-to-ground transmissions will
be on frequency of 1,814- I 516 me. and
from ground-to-satellite at 7,316-7,360
me. The tracking I:r:_m:nﬂ ﬂpcra!t{'s at
1,820 me. Gain of the coaxial slotted
array antenna is 5.5 db,, and the radi-
ated beam is pancake-shaped. Beam
covers roughlv 120 deg. of the earth.

The 25-in.-dia.,, 15.5-in-tall drum-
shaped satellite was slightly modifed
from ats sister version launched from
here last Feb. 14 (AW Feb. 15, p. 34).
Modihcations (AW June 10, p. 115)
included: rewiring of the electrical har-
ness to provide additional paths for
critical command and power circuits;
addition of a small silver-zinc emergency
batterv for the telemetry transmitter
and a backup beacon; addition of an
accelerometer to measure g-loads duning
firing of the apogee motor; substitution
of the JPL apogee motor for the Thio-
kol engine used on the first Syncom,
and reduction of pressure in the sphere
of gaseous mitrogen used for onentation
control,

Tests conducted by Hughes after the
failure of the hrst Syncom led the com-
panv to believe that the spherical ti-
tamium tank containing nitrogen under
3,600 psi. disintegrated under the ac-
celeration of the 900-1b.-thrust apogec
motor, Pressure, therefore, in the Svn-
com 2 wnitrogen sphere was reduced
from 3,600 psi. to 2,500 psi.

“The net result,” according to Alton
. Jones, Svncom project manager for
Goddard, “has been effectively to in-
crease the gage of the sphere’s skin
thickness” and thus make it less vul-
nerable to acceleration loads.

These changes added about 4 1b, to
Svncom 2's weight compared with Svn-
com 1. However, substitution of the
JPL. motor for the Thiokol engine pro-
vided a 7-Ib. weight saving over the
latter. Including the weight of the
apogee motor’s propellant, Syncom 2
weighed 147 b Svncom 1 weighed
150 b, After firing of the motor, Syn-
com 2 and its now-cmpty motor case
weighed 90 Ib.; Svncom 1 weighed 56
Ih.

Like its predecessor, Syncom 2's
cvlindrnical sides were covered with
3,940 silicon solar cells, which provided
electrical power to the satellite’s main
nickel-cadmimm battenes.

Svncom’s antennas include a slotted-
arrav for transmitting, a dipole for re-
ceiving and  four turnstiles clustered
around the nozzle of the apogee motor,
for telemetry and command.
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Liquid Hydrogen Test
Facility BidsRequested

Huntsville, Ala.—National Aeronau-
tics and Space Administration has re-
quested bids on the construction of 2
liquid hydrogen test facility at the
Marshall Space Flight Center here.

The proposed facility, which will in-
clude test stand and 5uppmt equip-
ment, will be used for static testing the
Rocketdyne J-2 rocket engine and a
non-flight version of the Saturm S-4B
stage, emploving one -2 engine.

Project has been set aside for award
to a small business, according to the
Mobile District, Army Corps of Engi-
neers, construction agent for the job.

Single-position test “stand will consist
of a braced steel superstructure 34 x 68
ft., with the highest portion about 156
ft. high. Support will be a rigid con-
crete mat resting on firm soil.

Stand will have a flame deflector with
a water deluge system, a rolling steel
deck with two roll-up doors, and two
stiff-leg derricks, one 50 ton and one
75 tom.

New facility will be operated in con-
junction with blockhouse facilities be-
ing constructed under a $599,294 con-
tract awarded by the Marshall center
last October,

- _F"-:

Lnng Sulur Cell

Flongated silicon solar cell (left), 15 times
the size of conventional 1 x 2 cm. cell
(right), is being produced by Westing-
house Electric wusing company-developed
dendritic growth process. Cell is formed by
growing two small dendritic crystals simul-
taneously. As they emerge, thin web forms
between the two which becomes Rat surface
of solar cell. Company has delivered panels
of 12-in. long solar cells to USATF's Aeronau-
tical Systems Div. for testing,
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evidence.

This big gear is dramatic testimony
to Philadelphia Gear's outstanding pre-

cision capability.

It is seventy-two inches in diameter.
Each of its two hundred and eighty-
eight teeth 15 s0 accurately cut, hard-
ened and precision ground that the
gear's total error is less than five arc
seconds.

Philadelphia Gear has made many gears
like this one. Each with the precision
necessary to drive accurate electronic

radar equipment.

MIPIR, TRADEX, BMEWS, Needles
and many others are all familiar names

at Philadelphia Gear.

When big, precise gears are part of
your project, it makes sense to talk
to Philadelphia Gear first.

Philadelphia
Gear Drives

Er— e ——— e )

PHILADELPHIA
GEAR

CORPORATION  uemim
KING OF PRUSSIA, PA. (Suburban Phila.)
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S-66 to Measure Electron Density Profile

lonospheric beacon satellite  desig-
nated 5-66 bv National Aeronautics and
Space Admimistration will be launched
into a circular near-polar orbit from Pt.
Arguello, Calif., aboard a Scout launch
vehicle no sooner than Aug. 15,

The satellite’s orbat will be inclined
S0 deg. with the equator at an altitude
of about 600 mi., with a period of ap-
proximately 105 min., permitting the
S-66 to view cach area of the earth’s
wnosphere everv 24 hr.

Adapted from Transit

The S-66 was designed and built for
NASA by the "Lp]:n!ln_d Physics Labora-
torv of Johns Hopkins University. It is
adapted from the Navy's navigational
satellite, Transit, also Lngmu_rccl by the
"L[l]l]llf{] Physics Laboratorv of Johns
[ Hopkins.

Objectives of the experiment are to
measure the total number of electrons
between the satellite and earth as re-
lated to latitude, season and diurnal
time. Vertical profiles of electron den-
sity and small-scale irregularities in the
ionosphere and their geometry will also
be obtained. Other ﬂh]umu will be
to study bulk behavior of the iono-
sphere as it vanes in space and time

with incoming

A-ray radiation.

In addition,

solar  ultraviplet and

personnel at Wallops

UNDERGOING SPIN TEST at Pacific Mis-

sile Range, ionospheric beacon satellite will
ﬂ{:llriii‘}' varzitions  from

measure  electron
pulur orhit.

Station, Va., will try to illuminate 360
one-inch fused silica prisms attached to
the octagonal-shaped satellite by reflect-
ing a laser beam mounted on a tracking
telescope off the array of pnsms. The
reflected laser beam will return to the
telescope to be amphﬁLd by a photo
multiplier tube. A digital counter will
record the total time the light took to
reach the satellite and retum to the
ground. Precise position of the satellite
can be obtained from this information
by a combination of elapsed time of
laser beam and azimuth/elevation
angles.

This will be the first time a laser
experiment has been conducted with
a satelhte, but NASA scientists say
chances of success are marginal for
this experiment.

Ruby Laser

Goddard Space Flight Center will use
a 6-m. synthetic ruby rod laser svstem
fabricated by General Electric’s Missile
and Space Div., Vallev Forge, Pa. The
ruby rod becomes highly f:mrﬂuu! by
encrgy 1t receives from a xenon gas-
filled Aash-lamp mounted closely paral-
lel to it in a special barrel-like metal
housing.

ANNOUNCEMENT

Porta De-Con

hydraulic fluid
decontaminator

formerly

Houston-Fearless

IS now made and

sold exclusively by

SWISS ELECTRO
INSTRUMENTS

Equipment failure and product rejection due to contamination and moisture
in hydraulic fluid can be eliminated by thorough cleaning of the fluid with a
Porta De-Con.* Removes particulate contaminates as small as two microns
nominal. Dehydrates to 25 ppm. Cleans MIL-H-5606, MIL-H-6083, Skydrol,
Oronite and many other hydraulic fluids, plus other fuels and solvents. Models

is used with...

* Aircraft

* Missiles

* Test Eqpt.
* Computers

* Numerical
Controls

» Industrial
Hydraulics

* Marine
Installations

available from 5 gpm to 30 gpm with or without reservoirs. In use by Lockheed,

Convair, Boeing, IBM, Bendix, American Brake Shoe, U.S. Navy, Air Force.

Reasonably priced. Circle the card or phone and get all the details.

*TRADE MARK

22

A

Porta De-Con

Swiss ELECTRO INSTRUMENTS

A Division of Pastushin Industries, Inc.
11307 Hindry Ave./Los Angeles 45, Calif./Phone: (Area Code 213) 678-6274

0UF Gambi
Il S{1dGE...

In the August Atlantic nearly every aspect of
the space program is probed by 5 eminent
authorities: Newell, Jastrow, Frye, Lindsay
and Berrill. Don't miss this Atlantic Extra.

The Search for Life
Why Land on the Meon?
The Military Danger
The Cost

Our Gamble in'Space
{

&
g
3
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Both ends of the rubv rod are pol-
ished and act like mirrors, The green
light from the flash-lamp excites chro-
mium atoms within the rod which re-
emits red hght. A fraction of a mil-
lionth of a second later, the laser beam
passes through the end of the rod
which has been made more transparent
than the other.

The S-66 weighs about 120 1b. Its
shell 1s made of honeycomb nvlon and
elass fiber. It is 18 in. in diameter by
12 in. high. Satellite spin is decre; 1sed
from 40 to 4 rpm. by changing the
spin axis moment of mertia. This 15

one by erection of four blades held in
place by de-spin assembly cables that
are timed to release 7 min. after motor
burmout and injection of the satellite
into orbit,

Electron Probe

The ionospheric beacon satellite s
equipped with an electron probe ex-
tending from top to bottom of the
shell.

Two 5-ft. whip antennas and two
dipole antennas for the transmitter ex-
tend from the ends of opposite blades
and another whip antenna for the S-66
command receiver projects from the
bottom of the satellite.

Electron densitv measurements will
h.:: made using the Doppler shift and

Faradav rotation methods. The Dop-
pler shift in signal frequency sent out
bv the satellite varies with the satellite’s
velocity and electron densitv through
which the signal passes.

As the ionospheric beacon satellite
moves toward the rrmunrj station, the
signal  frequencies sends out  are
L.hghth |1|CLE than H'IL transmitted sig-
nal freqummu

The opposite effect occurs as the
satellite moves awav from the ground
station.

By comparing Doppler shifts at sev-
eral frequencies, it will be possible to
determine total electron content and
densities.

Faraday Rotation

The Faradav rotation technigue de-
pends upon measuring the number of
times the polanzation plane of radio
waves from the S-66 are rotated as they
pass from the satellite to earth. The
number of rotations are measured at
several frequencies from which electron
densities are calculated.

A worldwide group of 40 U.S. and
foreign scientists have volunteered to
read out data sent by the satellite’s
radio beacon, making possible a global
survev of the carth's ionosphere. A
alobal survey of this kind would result
in information necessarv to  predict
communication blackouts from geomag-
netic storms and radio erqmnm varia-
tions caused bv changes i the iono-
spheric lavers.
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g 10 pump and proportion a fuel, an oxidizer,
and a corrosive diluent in a single unit.

PROBL

JLHJJ“@ sMULTI-LIGQUID PUMP

..which delivers precise proportions of three such liquids, accommodates widely varying
inlet pressures and produces discharge pressures of over 3,000 psi. Capable of operation
at shaft speeds from 1250 to 2500 rpm, overall efficiency at rated flow and pressure is
demonstrated to be over 759%. Combined maximum capacity of the three fluids is over
40 gallons per minute. It also incorporates a small fixed displacement piston pump which
can deliver another fluid at a nominal fixed output of 1 gallon per minute.

The pump contains five one-piece pistons with three stepped diameters (see sketch)
and displacement is controlled by varying the swashplate angle with an electro-hydraulic
servo valve (pictured).

The presence of the inert diluent makes it practical to handle fuels and oxidizers
in the same pump body. The inert fluid is interposed between the two reactive fluids so
that direct leakage of one into the other is prevented.

Do you have an application for a pump that will handle several fluids in a single
unit? Or perhaps you have a pumping or proportioning problem that Sundstrand engi-
neers can solve. For detailed information on our varied experience in axial-piston pumps,

write to:

Manager, Application Engineering

&

SUNDSTRAND

AV A T | O D E N WV E

A DIVISION HF THE SUNDSTRAND CORPORATION » 2480 WEST 70TH AVENUE, DENVER 21, COLORADOD
DISTRICT OFFICES: WASHINGTON, DAYTON, HOUSTON, LOS ANGELES, SEATTLE.

If you would like to work at Sundstrand, in Denver, finding practical solutions
to challenging problems, write to our Personnel Director.
AN EQUAL OPPORTUNITY EMPLOYER
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MANNED RENDEZVOUS:

New Rendezvous Laboratory
at Martin investigates closure
and docking techniques

e - Rendezvous of orbiting spacecraftis an indispens-
able technique in future space planning. It is a
science of precision without precedent, dependent
largely on booster accuracy and extremely sophis-
: ticated closing and docking technigques,

| To enhance the nation's capabilities in this vital
; science, Martin has built a unigque Rendezvous,
- Closure and Docking Laboratory. It simulates for
T —— technicians and astronauts all the sensor and con-
: - e trol problems of orbital rendezvous, and it utilizes
- full-scale hardware. It simulates both manual and

automatic closure from 100 miles out to lock-on.
This Martin facility will speed the nation's devel-
opment of rendezvous techniques for manned space
systems. At Martin, systems management means the
best possible product, in the shortest possible time,

at the lowest possible cost.

Triple exposure photograph in new Martin Rendezvous Laboratory shows spacecraft making approach and closure for docking under simulated space conditions.

———
Y

New 100-foot-long laboratory simu-
lates complete closing and docking
for both manned and unmanned mis-
sions. Visual and television surveil-
lance can be used during manual
operation, radar and laser sensors in
fully automatic exercises.

A bank of analog computers sup-
plies effects of space to the mobile
module. All room walls are anechoic
to free sensors of interfering noise.

NIARTIN 5=




IF You NEED POSITIVE DRIVE

THROUGH A HERMETIC SEAL

WIth ® no packing, bellows or other mechanical seals

HARMONIC DRIVE® HAS IT!

"A MAJOR

86

@ minimum baocklash

@ high torque capacity and reduction ratio
@ ALL IN AFOUR-POUND PACKAGE,

Developed as an actuator for a satellite’'s solar paddle, this
Harmanic Drive unit provides a gearhead ratio of 100:1. an output
torque of 2400 ounceqanches, and a mammum backlash of 30

seconds, All this — plus positive seal against the ultra-high vacuum
of outer space — in a unit only 4 |bs,

IN ADDITION — to this small, special-purpose actuator, Harmonic
Drive Division can provide other sealed units for positive trans
mission ol torques up to thousands of inch-pounds through welded
csteel walls — and other drives capable of solving an almost
unlimited range of power transmission and angular positioning
problems where high torques, exceptional dependability and extremea
precision must be combined with much smaller unit size and weight
For additional information, send for our new brochure — or write
to us, outhining your regquireaments.

BREAKTHROUGH IN THE SCIENCE OF MECHANICAL POWER TRANSMISSION
HARMONIC DRIVE DIVISION
United Shoe Machinery Corporation

52 Balch Street, Beverly, Massachusetls

USM

West Coast Office: Box 247, Dept. 52, Sun Valley, California

Centaur Flight Stage
Readied for Delivery

Centaur flisht stase for the next
Atlas-Centaur  test IIIE__‘jIII will be de-
livered to Cape Canaveral tlus month,
as called for m the revised schedule
established last March.

The test launch of the Atlas-Centaur
has been scheduled for the end of Sep-
tember.,

The Atlas booster for the flight test
was delivered to the Cape earlier this
month and has been erected on launch
pad 36.

The new Centaur thght conhguration
incorporates significant design changes,
mecluding modihcations to the tanks,
external msulation and the mode ot
separation from Atlas, Shaped charges,
combined with retrorockets on  the
Atlas, are expected to give a cleancr
separation than would have been pos-
sible with the latches specified earlier,
according to G, L. Hansen, vice pres-
ident and Centaui program director for
General Dynamics/Astronautics,

Previous Flight

In its onlv previous flight test in
May, 1962, the hquid hvdrogen-oxvgen-
fueled Centaur stage exploded (AW
NMav 28, 1962, p. 33). Hansen said how-
ever that the main technical problems
of the next Centaur flight have been
solved.

GD/A 15 developing the Atlas-Cen-
taur vehicle tor the National Aeronau-
tics and Space Administration, under
supervision of NASA's Lewis Research
Center, Cleveland, Olio, Primary mis-
sion now sct for Atlas-Centaur 15 launch-
g of the Survevor soft-landing lunar
probe, This mission mitially calls for
only a single Centaur bum, but later
versions of the Centaur stage are ex-
pected to be of the two-burn conhgura-
101,

Orngmally, Centaur was programed
tor a three-burm fight mission, but a
change in the mission has permitted
design simplihcation,

Tests Ended

The test program on an Atlas-Centaur
flizht conhguration which was used for
ground tests onlv has been completed
it the 'I'.'e]h',-, The Atlas booster from
its combination now 15 at General Dv-
namics San Diecgo plant underzoing
modihcation. It will be shipped n a
tew weeks to NASA's Plum Brook Re-
search  Station near Sandusky, Ohio.
There it will again be mated with the
Centaur test stage for vehicle dvnamics
testing and Faniliarization training, The
Centaur test stage, which does not in-
corporate the extensive design changes
being made 1n the flizht vehicle, pres-
ently 15 undergzoing altitude tests at
Lewis,
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10 DAYS' FREE EXAMINATION I
'BY MAIL §
SPACE COMMUNICATIONS

Just Out. Covers all the engineering
pspects of this feld. Emphasis s on
physical aond engineering considerations
peculiar o space communiications, In-
cloding data processing, noise ROUrcoes,
relevant communieations I:I'h'u:l','p'. CEs I
frefients, subeysEtems and complele BVA-

fonmis Tor apoce probes and orbiting
satellites for communications and met-
corology, By A, V., Balakrishian, UCLA.
2 pp., Hllus., $14.50

INFRARED PHYSICS AND
ENGINEERING

Just uat. Unifled and self-conitaimed
PreEipient of the edeeEnlianl |'||:|1.'r-||_'1-l-, chEgl-
neering, and analyiical Information re-
guired for the degign of infrared sys-
TR ELE Alter Crovering furndnmentsls,
denls with operational osage of Infrared
ayatems, methods of prediciing per-
formance, and optimizing signal proc-
esging, and describes over-all system
design of o wWide variety af generic
HEVHLAME By Jamieson, MeFee, Plass,
Grube & Richards, GG pp., 234 illos,
S0, 0

PLANNING FOR COMPANY
GROWTH

The Executive's Guide to
Effective Long Range Planning

Just Out, Presgenits o workable outline
for the systematie development of o
st nd ciurporate Erowilh BrnEram _—
through the vigorous and profitable
monagement (ool, Lang Hange Plan-
ning. Provides stép-by-step guide for
implementing the methodology — glves
examples, cases, detailed outlines, By
Bruce PPayne, Bruce Puayne & Assoc.
25 piv, illas., S82.50

PRINTED AND INTEGRATED
CIRCUITRY

Its Materials and Processes

Just Oot. A unlfied treatment of the
fundamental aspecis of printed gnd
|I'Il.-|:-j:'l‘ﬂ.r.1-:l eIrcuilry I'll.-rn L R |;_u;.|i-|-||; Wil
tlie mMaterinls and procvessges involved
Cavers the diverse disciplineg—mechan-
al and electrienl engineering, graphic
prts, chemisiry, metallurgy. ceramices,
ete., which affeet the materials engi-
neering, design, manufaciure, and eval-
wiction of these 1vpes of clreuliry. By
T. ). Schinbach & D, K. Hider, H-i'ltrl
uf PI:'H Telephone Labs, 424 pp.. 98 illas.,
=10l

PLASMA PHYSICS AND
MAGNETOFLUIDMECHANICS

Just Out. Coordinates the many difer.
ont aspecia of plasinn physice snd mag-
metofluldmechanice In a svstematic mnd
inteérdisciplinary manner. Especlally ap-
prlicible In the arcas of ehnergy conver
sions, propulsicon, ond gasdynamica of
clegirieally conducting pnses in the
prefence of @ applied eleetromingnelic
Melds. By A, B, Canmnibel, Northwestern
Unlv, 320 pp.. illus., £11.50
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AFOSR Awards

Air Force Office of Scientihe Research
recently awarded grants and contracts
for more than 53 million to umiversities
and research firms in the United States
and Furope,

Grants:

University of British Columbin, Yoancon-
ver, Cannda—3$168,240 for the study of &2pee-
tral problems for elliptie operators,

Muassprhuseits Institute of Technology,
Cambridge, Mass—§23.8300 1o Investigate
ppplications of global analyvsis to modern
theoretical phyvsics: £49.132 for the study of
algebrn, analvsis and topology and their
applications ; £30,.000 for research on heat
transler in a plasma,

Yale University, New Haven, Conne—
$163.980 for study of operation of research
coenter for celestinl mechanics; 329,508 for
research in algebra ; $72.000 for research on
functionnl analysis; $5%.365 to investignte
electron nuclear Iinteractioms and related
prohlems,

University of North Carolinag, Chapel Hi,
N, C.—39.657 for investigation of hounds
for characteristic roots of matrices.

University af Marviand, College Park,
Md.—365.086 for mathematical regearch in
fluid dynamice and applled mathematics ]
234,785 for detection and generation of
ETn 'l.'“}‘ WELVES,

Rensselaer Polvitechnie Institute, Troy,
N Y.—217.069 for the study of mathemati-
el programing.

University of Californla—3%17,265 for in-
vestigation of some problems in matrix
theory,

University of Minnesota, Minneapolis,
Minn.—223.842 for research on the prob-
lems in hydrodynamics and partial differ-
ential equationz: 297,862 for the study of
analysiz and stochastic processes; 37,137
for research on categories, ring=: and com-
plex analysia,

Amerienn Mathematical Society, Provi-
dence, R. 1.—216,000 for summer seminar
in applied mathematice on the topic “Space
Mathematics.™

Willlam Marsh Hice University, Houston,
Tex.—281,878 for rezearch on apalyeis and
functional analysiz: 211,195 to investigate
mathematical technigquea for electric poten-
tial problemas.

Harvard College, Cambridge, Mass,—240 -
ROD for the study of algebrale linear 8y=2-
tems: 2122 784 for research on classical
analysi=,

Cathalie Universlty, Washington, I}, '.—
£17.511 to investigate analyvtical probability
theors,

University of Town, Towa City., lown-
§2T 48 for the study of relatlons between
the calenlus of wvariations and boundary
frrohlems,

Institute for Advanced Study, Princeton,
N, J.—2R7.600 for =studies in mathematics;
L45. 000 for resparch on analvsis in the
large.

University af Oregon, Eugene, Ore.—3217 -
N42 for research on laplace and gendrnlized
laplace operators,

Arizonn State University, Tempe, Arir.
£18.562 for the study of eontinued Traoction
and Hnear oporations,

Whenton College, Norton, Mpss.-=22 85510
for nvestigation of probability statistics
and mechanies

University of Sao Paulo, Sao Pauala, Hrea-
Fl—2368.000 for rezéearch on denteron and
proton reactions at 3.5 mew,

Washington University, St Lowis, M.
872050 for low and mediom energy nielear
phyeles research! 342,316 for the sty of
heavy primary cosmic vay compasitlon.

University of Callfornia, Berkeley, Calif,

143,528 for investisation of time varia-
ttong of cosmic radintion at hich altitdgdes
in the polar regions; 263,000 for resenrch
on theoretical phyzice of elementary par-
ficles,

University of Hochester, Hochester, N, Y.
— 2170150 for =studiez of primary ocosmic
ray Interactionz and high energy physics;
ER.O080 for a seminar in unified theory of
¢lementary particles,
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DRENCH SHOWER
model 8878

Move it where it's needed. 1o
|  deliver a flooding sprav from
| |6-FULLJET nozzles and 4

fool sprays actuated by Push-

Type ball valve. Platform is eas-

ily movable on rubber-tired

casters: iU's isrant first aid for
| body contamination, Separate
eve/face spray fountain rounds
out the complete safety station.
Functional parts are corrosion-
resistant red brass. See all the
specs: write o Hawy Drinking
Faucer Company, 1443 Fouwrth
Streetr, Berkeley 10, California.
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Weapon and |
Equipment Systems

® The Lear Siegler Service corporation 1§
arganized and staffed for ene purpose: to pro-
vide the manpower skills required to repair
and maintain reparables — regardless of
manufacturer, =3

With three localized, sizable instrument repair
shops (over 100,000 square feet); over 1,500 on-
site weapon system maintenance specialists
and equipment system field engineers availa-
ble for world-wide assignment, Lear Siegler
service has the capability and versatility to
meet most of your service requirements.

If your responsibility includes maintenance
planning—and you demand fast turn-around,
quality workmanship and competitive prices,
consult Lear Siegler Service. For details, write:
Director of Marketing,

LEAR SIEGLER

SERVICE, INC.
2] Ottawa Ave., N.W., Grand Rapids 2, Mich.

INSTRUCTION IN
MISSILE/SPACE SYSTEM SAFETY
for the
AEROSPACE INDUSTRY

Otfered by the

University of Southern California.
Detober T-October 18, 1963,

FOR WHOM INTENDED:

For persons who wish a basic
knowledge of the new management
discipline of System Safety. It 1s
designed to serve the integrating
contractor who has responsibility
for weapons system safety man-
agement. This course will also
benefit supervisors, managers and
enrineers of associate contractors
and sub contractors of weapon sys-
tems to comply with this new dis-
cipline.

DESCRIPTION:

This course presents the require-
ments and techniques of system
safety. Methods for complying
with the new MIL-S 38130 System
Safety Specification are presented,
together with supporting regula-
tions. Interdisciplinary interface |
is provided to prepare for liaison ||
functions required to integrate sys- |
tem safety at all levels of manage- |

ment. Tuition: $225.00

For brochure and registration informi-
tion write to: John A, Rogers

UNIVERSITY OF SOUTHERN CALIFORNIA

Asrospace Saloly Division, Los Angeles 7, California

g8

Propellants, Propulsion Systems
Expert Service for = Studied to Boost Apollo Capablllty

Los Angeles — High-energy propel-
lants and advanced |:-rupu1'-.1un system
designs to extend Apollo '-i,'l-_]ELi.llﬂ'
mission capabilities are being analyzed
by North American "nml‘::m Rocket-
dyvne Div. An Sit-month study is be-
ing conducted for National Acronau-
tics and Space Administration’s Manned
Spacccraft Center under a $139,000
contract (AW May 27, p. 19).

The Lmi.*-.hf‘rltmu is being conducted
in two phases, essentially similar except
for operational target dates.  Inihal
phase invalves propellant combinations
and svstems which could be operational
by 1970 =two vears after Apollo s
scheduled for operation. Second phase
mvolves propellants and advanced svs-
tem designs which could be operational
bv 1975,

Under Phase 1, Rocketdvne 15 con-
ducting a survev of high-energy propel-
lants and will select f{mr nf the best
candidates for NASA's approval. These
will be further evaluated with relation
to availability, experience, performance
and operational problems. Under Phase
2, six propellants will be selected for
further evaluation.

Following the survev in each Fr}'hl'_mt
a detailed :!':Li].'i.'-q.l":. will determine the
propellant combination best suited for
each of the Apollo propulsive systems
(for service module, lunar landing, and
lunar launch), with reference to relia-
bility, maximum payload gain, vehicle
design, and operational problems.

Pn:!tmmln design of the system will
he in sufficient c]Ltml to allow system
evaluation which will include consider-
ation  of  pressure- and  pump-fed
schemes, and regeneratively cooled and
ablation-cooled thrust chambers.

A detailed vehicle d-:.ulgl:t studv will
include only that portion of the vehicle
affected by the new propulsion system
configuration.  Affected areas include
the ;~.u|1pn-rt:|1g structure for the pmpul-
sion system, repackaging of other sys-
tems (such as electrical power aupph“r
in the propulsion module, and redesign
of the lunar landing gear because of a
|:|11|1gr: in vehicle weight and the loca-
tion of the center of gravity.

The command module (manned cap-
sule) conbguration will remain similar
in concept to the present conhguration,

System eriteria include these velocity
ncrement requirements:

2eryvice propulsion sysfem
Translunur mideourse correctlon 300 fps,

Hetro into lunar orbit. .. ...... : G130 fps.
Plane chonge ... .66 0ciiaeai 100 fps.
REenidezvouns withh LEM. .. ... .. 3238 fps.

Lunar esdmje b - B I[}IIF ps.
Transcurth mhlenurup 1"l.'ll"l'Ft‘ﬂ.u-:I'l 00 Tps,

Lunar Excursion Module landing stage
Separntion from service module & fps.
Retro Lo elliptieal orbit. . ... ... 390 fps.

A 061 fps.
00 fps.

Hetro to hoaver, ..
Hovier, tronslate um! tund

Lunar Excuorsion Module lnuneh stage

Launnclh to SO0,000 .. .......... @a,885 [ps.
Fetleg, plane chanmEge., o ... 5 [ps.
Ahort caopabdlity . ...cc0c6050s 10 Tps.
RendeEvous . ...coooevaansessas 196 Tps.

A 10% wvelocity imcrement reserve is
to be added to requirements for each
category,

Hnmn,r capahilitv and weights to
be uscd m the hItIt[} imclude these
values:

Booster capability to eseape. ..

Comimaenal mvoadales 000

Support cquipment in service

module ... b §.500 M,

Lunar I:'unr-h;-u "I-Iulhlll capesinle 5 T00 [,

LEM poyloaid on Tonsr

surface. . maximom for system chosen

Faviond returned from lonare sure-
facve to command modale. . .. 1,000 H

Additional pavload qutluLcl by use
of a high-energy  propellant will be
considered as pavlead which is brought
from lunar orbit to the lunar surface
and remaimns there. Packaging for the
additional pavlead will be included n
the lunar landing stage. The additional
payload will be considered as having a
density of 25 1h. /cu. ft.

NASA Signs Contract
For 49 RL-10 Engines

Huntsville, Ala.—National Aeronau-
tics and Space Administration  has
signed a contract for 514,879,831 with
Pratt & ‘Whitnev Aircraft Div. of
United Aircraft Corp. for the produc-
tion and delivery of 49 RL-10 rocket
ENgInes.

Contract 15 a dehnitized version of a
letter contract issued last October. It
was signed bv Marshall Space Flight
Center, techmical director of the work.

RL-10, developing 15,000-1b. thrust,
will be used on operational Saturn 1 and
Centaur space vehicles, with six engines
each in Satum 1 second stages and two
engines each in Centaur second stages.
Delivery to the stage contractors, Doug-
las Aircraft Co. and General Dynamics/
Astronautics, respectively, will be made
throughout 1964.

Pratt & Wlitnev will do the work
at East Hartford, Conn., and West
Palm Beach, I'la. Iingine uses the high-
energy propellant combination of hiquid
hydrogen and liqmd oxvgen.

NASA also announced the award of
a 51,727,221 contract for the construc-
tion of foundations for two test stands
at the Marshall Space Flight Center's
Mississippi Test Operations in Hancock
County, Miss. Contractor is Greenhut
Construction Co., Inc., Pensacola, Fla.

Stands will be used for static firmg
the first und sccond stages of the Saturn

5 moon rocket.

A0 00n 1,
. A 00 1h,
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Published manthiv by Giannind Contrals Corporation:
d. In self-recognition of owur wnusuad Measurement
amd Control capabilities for Aeraspace and Indusery,

2. For painless, focremental reading. 3, To advance
olir belief that the truth need not be dull.

New P
Product : &

GYRO

It's taken us two yvears to develop this 17
diameter, 24" long, 5-ounce, electrically
restrained rate gyvro for use in rugged
environments. The result 15 worth the
gestation

MNon-G sensitive 10° /hr.
(7 sensitive 10°/hr g rms
G? sensitive 0.08 'hr/G? rms
Max. input = 500°,sec. 5000° sec’

Nat. freq.
Damping ralio

200 cps min.
1.0 107, typical

Threshold 0.01% of full scale. typ.
Lin. error 0.1% of :I'llil scale, max,
Cross coupling l].F" tx'j'-t-;.l

Runup time fr sCC miix.
Acceleration > 500 G

Vibration 0.5 G2 cps @ 100 1o 1000 cps
|2 db, oct roll off either side

For more data send us a request,

Also free toduy (conrtesy of GCC's sub-
sidiary, Powertron) iv a dandy catalog

full af details aboni;

SONOSWITCH ULTRASONIC
FLUID LEVEL SENSING
PROBES & CONTROLLERS

...a veritable compendium of no-moving-
pirts components 1o help yvou Keep fluids
{ hguid hvdrogen. oxyzen, nitrogen, and
freon: aerozene, booze, brine, wifnh,
irfna. etaoin shurdlu, RP-1, IP-5, 1P-4,
PT-109, diesel oil, lube oil, kid stulf, per-
oxides, gelled propellants, propelled gel-
lents and so forth) on the level, Further,
these ultrasonic devices are pressure-
proof, acceleration-proof, fml-safe and
Very accurate.

Just drop us a note and we will send
vou a calalog promptly,

Glannlm 'Controls Corporation

iErDG South I"-"Immtam Avenue, Duarte, California
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SEND A FRIEND
A REAL LIVE

MONKEY

Recently, we purchased a monkey
with the idea that it would make
i fine contest prize. We alvo con-
ducted o survey ro make sure the
idea way a good one, Curionsiy
croueh, almost nobody seems to
want @ monkev, On the other
hand, almost evervone seemy 1o
K How .\'furi'{*f:un"_'l.' they'd like to
have a monkey sent to, So, in a
hreak with advertising tradition,
and as a result of internal pres-
sure™, we've decided te Nave a

SEND A FRIEND A LIVE
MONKEY SWEEPSTAKES.

& I the words of F, E. Rushilovw, onr -
loved VP-Marketing: “Get rid of it fas!'*
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For catalog, write to us,

Our Systems Division has struck a dou- |
ble blow Tor flight safety and slow speed
flight efficiency by Ilmim.. a way to indi-
cate lift co-efficient in terms of angle of
attack and airspeed. As a result, pilots
can tell how slow 15 oo slow and how
far up 1s enough during those low, slow,
vulneriable moments of truth at either
extremity of multi-engine jet’s flight plan,
simply by watching : 1"|||"|”|l|. indicator.
‘lr"n. call this long-needed hunk of com-
pact flight instrumentation The GCC

HOW TO ENTER

Fill in the entry blank below, Be
sure to hll in both vour name and
address and the name and address
yvou want the monkey sent to, or
we'll send the nmnhu Lo you.

YOU GET A PRIZE, TOO

By entering our contest, you tell
us something about vourself: You
have at least one friend. So, as a
special favor, we'll send cach en-
trant an ofticial GCC Friendship
Award (ordinarily reserved for
payving customers only).

We'll also send vour friend a
postcard to tell him he may re-
ceive a monkey, courtesy of vou.

On SLplu‘ner 6th, we'll have
a drawing. The winning entrant
will be notified that his entry won.
And his friend will receive a
haughty, mildly irascible monkey
ready to be fed, clothed, changed,
and baby-sat-for.

If vou would like to have more
entry blanks, just ask,
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line of radiation resistant instruments. Right now, we can sell you
radiation hardened low and high pressure transducers, accelero-
meters, temperature probes and an acceleration integrating switch.

Flight '[lptlmm.r We think it will put
additional precision into takeoff, climb-
oul, approach and landing. To help prove
our point, we've published a report ex-
pluining how the Flight Optimizer cor-
relates airspeed and angle of attack,
compensiates for shape changes (flaps,
slots, variable sweep, landing gear, ete.),
and remains indifferent to such variables
as weight, CG, and density altitude. May
we send vou a copy? (write to our De-
partment FO-772).

*

INSTRUMENT HARDENING DONE HERE Our Transducer
| “H"h Division has spent three yvears of hard, fruitful work developing a
i

2000009000090 0009000009000490009000009090000909000090044000449%

GCC’'S ASSISTANT JET TAKEOFF AND LANDER
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Remember the Twin Mustang? |

THE WORLD'S FIRST TWIN-FUSELAGE MILITARY AIRPLANE ...

.and Barber-Colman was there!

Y0

Remember the P-51 Mustang?
This fast fighter was so hot during
World War Il that in 1945 North
American Aviauon made a radical
departure from its long series of
single-fuselage models . . . joined
two fuselages by the wing and a
horizontal stabihzer to form the
P-82 Twin Mustaneg.

Designed for ultra-long-range,
high-alutude duty, the versatle
P-82 could be adapted as a long-
range escort. fighter, might hghter,
attack bomber, rocket fighter, in-
terceptor, or lor long-range re-
connaissance.

The Twin Mustang could fly over
475 miles per hour: had a combat
range of more than 1600 miles
when carrving full armament—
more than 23500 miles using drop
tanks. Its ceiling was 45.000 feet.
Both 12-cylinder V engines and
both propellers were controllable
from either cockpit. The pilot's
cockpit on the left contained nor-
mal flight and engine instruments.
The copilot on the right had suffi-
cient nstruments for relief and
emergency operation.

- THE MARK OF QUALITY

BARBER

COLMAN

A man n each fuselage miminzed
the problem of pilot fatigue on
ultra-long-range nmussions, Pilot
comlort also was improved by a
ulting, adjustable seat and Barber-
Colman temperature controls that
Kept cockpit temperatures con-
stant during the longest flights,
Like North American, we're al-
ways mnovating with our proven
models. If you are en the prowl
for reliable temperature controls,
actuators, or air valves—backed
by experienced creative engineer-
ing—contact your ncarest Barber-
Colman office. Or. dial us direct—
Area Code 815/968-6833.

Today Barber-Colman products are heres:

North American AS Vigilante
Allas

Learjet

Grumman Gulfstream

Thor Ground Cart

plus many other modern
aircralt, rockets. and missiles

=

“Would you realize what Progress
is, call it Tomorrow,”
—Victor HuGo

BAarRBer-CoLmMaN CoOMPANY
Dept. S, 1422 Rock Street, Rackford, lllinois

AIRCRAFT AND MISSILE PRODUCTS: Air Valves,
Electromechanical Actuators, Temperature Control
Systems, Positioning Systems, Transducers and
Thermostats,

Speclal Ground Test Equipment,

POLYFORM Electromagnetic Shielding

BASIC TEST FOR MEDIA SELECTION:

In the

world-wide

aerospace

market
Ask anyone,

anyone

youre {rying
|.

to sell

what

publication

he reads and

respects most.

Aviation Week

& Space Technology

A McGRAW-HIiL PUBLICATION

330 WEST 42nd STREET
NEW YORK 36, N. Y.

S
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AEROSPACE SYSTEMS ENGINEERS

IN CELESTIAL
GUIDANCE SYSTEMS

In any new technology, a small group of men make the initial
breakthroughs, exploit and develop the ideas. These spear-
head assignments provide the most satisfying technical ex-
perience the professional man can find...but by their very
nature few such opportunities exist.

There are some openings now at General Precision Aerospace
that are in this catagory. They involve work on such advanced
projects as:

» Stellar Inertial Guidance Systems ¢ Re-Entry Vehicle Instru-
mentation Systems e Sophisticated Platforms and Gyros
* Operational Ground Support Systems e Adaptive Flight
Control Systems (Missile, Aircraft, Space)  Navigation Sys-
tems (Avionics, Space)

Some of these positions are listed on the following pages.
There are many others. If you see any reference to areas of
special interest to you, please contact us immediately: Robert
LoPresto, General Precision Areospace, Dept. 100, Little Falls,
New Jersey.

@

CENERAL
PRECISION
AEROSPACE

GENERAL PRECISION, INC.

KEARFOTT DIVISION
GPL DIVISION
SYSTEMS DIVISION
RESEARCH CENTER




m SYSTEMS ANALYSIS

Specify guidance equations and target-
ing programs. Investigate dynamics
performance of guidance steering loops.
Develop digital computer error analysis
program.

&) GUIDANCE SYSTEM
=
2 ENGINEERING

Project management including servo
loop analysis and design specifications
for sub-systems such as stable platform,
airborne digital computer, star tracker,
and gyro performance requirements.
Task will be in both terrestrial and
celestial modes in connection with land
and sea deployment.

&2D) FLIGHT CONTROL SYSTEMS
& ENGINEERING

Adaptive and optimal flight control sys-
tems analysis and design for a mobile
missile. Duties are concerned with aero-
dynamics stability, surface loading, re-
entry energy management, control sys-
tems simulations and servo feed-back
control techniques.

SYSTEMS DEFINITION AND
INTEGRATION

Study and define performance require-
ments of varity of guidance and control
sub-systems and establish criteria upon
which interface specifications are pre-
pared. Particular emphasis is given to
systems analysis of special purpose air-
borne digital computer and program-

ming.

DIGITAL COMPUTER
PROGRAMMING

Develop real time airborne digital com-
puter special purpose programs. Heavy
requirements for those experienced in
numerical analysis, self test routines,
diagnostic programs, acceptance test
programs and time storage estimates.

Omvmcsn PROGRAMS —

PROGRAM MANAGERS AND
SENIOR STAFF ENGINEERS

A newly formed branch of our Aero-
space Systems Division is being staffed
at senior levels and requires talented
technical and managerial candidates

who will be concerned with our product
line of the future. Areas now requiring

additional key engineers are: advanced
systems R & D—aerothermodynamics—
electronics and communications—astro-
dynamics—structures & materials—
astro/aerospace physics—applied math
& computing — reliability — human fac-
tors —advanced systems requirements
and developments, guidance, computer,
control & radiation systems engineer-

ing, system integration — mechanical
systems,

SCIENTIFIC PROGRAMMING
COMPUTATION

Translation of scientific mathematical
expressions into FORTRAN and FAP
languages for computer solution in IBM
7000 series or RPC 4000 machines. Sci-
entific programs involve guidance equa-
tions, physical parameters, terrestrial
deployment and trajectory simulations,
adaptive flight control systems and hy-
brid guidance systems.

@ FIELD FLIGHT TEST

Conduct on-site flight-testing of proto-
type stellar-inertial guidance systems.
Requires field experience with knowl-
edge of inertial guidance equipment.
(Location is Cape Canaveral, Fla., with
initial training in Little Falls, N.J.)

TELEMETRY -
Y INSTRUMENTATION

Plan and design airborne missile PCM
telemetry and data reduction instru-

mentation systems for flight test pro-
grams.

CONTROL THEORY
MATHEMATICS

Senior Staff Scientist will be respon-
sible for advanced research programs
in modern control theory. Work will in-
volve utilization of calculus of varia-
tions, dynamic programming, Lyapu-
nov's Second Method, and requires a
background in ordinary differential
equations.

QQ FLIGHT TEST ANALYSIS

Create and design flight and sled test
programs for ballistic missiles and ana-
lyze system performance data.

QE ELECTRO-OPTICAL SYSTEMS

Design and analysis of electro-optical
instruments for integration in stellar-
inertial guidance systems. Requires
knowledge of astro-sensor in digital
data handling and signal processing
devices.

ANALYTICAL MECHANICAL
DESIGN ENGINEERING

Conceptual design of guidance and con-
trol space environments simulator sys-
tems. Analytical and design capabili-
ties should be in vibrations, acoustics,
thermodynamics, vacuum analysis and
electronic control instrumentation.

@@ RADIATION STUDIES

Principal staff scientist’'s research will
explore plasmas, wave propagation, en-
ergy conversion, and infrared technol-
ogy. By studying areas such as field
geometries, attenuation problems in
differing fluids, thermo-electric effect,
ferro-electric and thin films sensors,
lasers and masers, and applications of
new semiconductors, unique space
technology applications will be devel-
oped.

INERTIAL SYSTEMS
ELECTRONICS

Analysis and design of sophisticated
electronics devices for inertial systems
implementation. Requires background
in one of more of the following: Guid-
ance and control systems, analog com-
puter electronics, network theory, infor-
mation theory, solid state and micro-
miniature circuit design and electronic
packaging.

Q @lHﬂOMIGITAL

CONVERSION &
COMPUTATION

Analysis and design of all electronic
solid-state A/D and D/A converters;
digital integrators, and hybrid comput-
ing equipment. Strong advanced circuit
background necessary with knowledge
in system analysis, digital logic, pre-
cision pulse generation and switching,
multiplexers, digital and analog storage
techniques, high speed sampling &
sampled data theory.

Q ? ASTROPHYSICS

Responsibilities will include the coor-
dination of reference systems integra-
tion with digital computer programs of
various integration schemes in orbital
and trajectory work, utilization of star
catalogues and determination of stellar
groupings and position. Experience in
orbit and trajectory analysis is neces-

sary.

GROUND SUPPORT
EQUIPMENT

Direct technical development of elec-
tronic ground equipment to support ad-
vanced aerospace systems. Working
knowledge in digital automatic check-
out systems, automated data handling
and/or test evaluation of guidance and
control systems and components.




DIGITAL SYSTEMS
ENGINEERING

System application and utilization of
real time airborne digital computers for
stellar-inertial guidance systems. Major
technical task responsibilities in pre-
liminary digital computer logic and cir-
cuit design. Evaluation of computer
development and vendor technical tech-

GUIDANCE AND SYSTEMS
ANALYSIS

Evaluate proposed internal R & D pro-
grams with respect to technical feasi-
bility and allocation of funds, This
position also entails high level custo-
mer contact. Advanced degree required
with experience in the fields of modern
guidance systems.

niques.

ﬂ (@ ELECTRONIC
COMMUNICATIONS

Transistorized analog circuits design,
communications, telemetry, instrumen-
tation and/or oceanography, and radia-
tion effects on electronic circuits.

g @ GUIDANCE & NAVIGATION

Principal staff scientist will direct re-
search programs in terrestrial and
celestial guidance and navigation. In-
vestigations will utilize the theory of
Eyroscopes as applied to inertial navi-
gation systems for problem areas such
as celestial navigation for periods of
time longer than the Schuler period
and the use of star tracking informa-
tion for correction.

% @ MICRO-ELECTRONICS

Advanced semiconductor device devel-

@ DATA HANDLING SYSTEMS —
INPUT-OUTPUT EQUIPMENT

Airborne Packaging — Environmental
specs, heat transfer and vibration
problems,

Data Memory — Memory circuits, mag-
netic drums, delay lines and random

access.
Logic Design—D & D of digital systems opment, involving some of the follow-
equipment ing areas: thin films, epitaxial growth,

high vacuum techniques, photolithog-
raphy and hermetic sealing, diffusion
processes as applicable for planar
transistors and micro-circuits.

RADIATION SYSTEMS

Theoretical studies and analysis to ap-
ply passive radiation sensors and lasers

to tactical airborne guidance systems. a

ELECTRONICS
INSTRUMENTATION

Direct and conduct theoretical studies
aimed at the creation of new devices
and instrumentation. Area of develop-
ment will include underwater and VHF
communications, antennas, oceanog-
raphy, sonar, telemetry, and data meas-
urements instrumentation (sensors &
transducers).

DISPLAYS & CONTROLS
ENGINEERING

D & D of airborne and ground based
visual displays and instrumentation for
aircraft and space vehicles. Experience
should be in CRT displays and elec-
tronic design of simulators or trainers.

A FORMAL RESUME IS NOT REQUIRED

Just mention present job responsibilities; type of degree held and openings in which you are
interested. Also, home address and phone number. We will contact you promptly. Please
address inquiries to Robert LoPresto, Dept. 100.

KEARFOTT DIVISION
GPL DIVISION

SYSTEMS DIVISION
RESEARCH CENTER

il GCERNERAL
PRECISION
AEROSPACE

GENERAL PRECISION, INC.

1150 McBRIDE AVE., LITTLE FALLS, NEW JERSEY
An Equal Opportunity Employer
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MILES M-100 STUDENT, ready for takeoff at Le Bourget Airport during the Paris Air Show, is two-place, side-by-side trainer which can
be stretched to a four-place communications airplane by adding seat in equipment section.

Aviation Week Pilot Report:

Politics Cloud Future of Miles Student

By Herbert ]J. Coleman

London—Miles M-100 Student jet
trainer, an uncomplicated and forgiving
airplane, has several potential uses rang-
ing from initial training to ground
strike, but its future is still clouded by
politics in Great Bntain and South
Alnea.

The crux of the matter is a dispute
between  the minority British  Labor
Party and the South Afrncan govern-
ment over the latter’s .a{]raptiun of
apartheid white supremacy pohicies. In
4 number of bitter attacks, spearheaded
bv Labor Partv leader Harold Wilson.,
the party has demanded cessation of all
sales of arms to South Africa for fear
they will be used against the black
TRICCS,

South Africa has, however, purchased
200 Blackburn Buccancer naval stnke
highters, under a 1955 agreement he-
tween Britain and South Africa for joint
defenses of sea approachces. The La-
borites insist that the contract be can-
celed, but this 1s doubtful even if the
party regains control from the Con-
servatives in the next general election.

To circumvent the political squab-
bles—which alreadv have probably cost
Hunting Aircraft an order for the Jet
Provost trainer—F. G. Miles, Ltd.,
builders of the Student, are “de-Angli-
cizing” the airplane as much as possi-

ble, and are negotiating tor a license to
produce it in South Africa.

Chairman of the firm and designer of
the Student, Frederick G. Miles, said
the hrst move in this direchion will be
to rett the airplane with the Turbo-
meca Aubisque turbofan engine, using
powerplants built in France despite
the fact that Bristol Siddelev Engines,
Ltd., has a production license agree-
ment with the French company.

The tramer’s instruments and com-
ponents parts also will be French, al-
though these are optional to South
African desires. The landing gear prob-
ablv will be built by a South Afncan
hrm,

[f the deal s consummated. South
Africa will set up its own production
facility, under the zmdance of 1V, G.
Miles, Ltd., which will staft the facihity
for n-house  training  and arachaily

MILES STUDENT is broken down for production into above sub-assemblies.
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... thinking space. ..

Under Chrysler Corporation’s belt is a solid
decade of experience and success In research,
design, development, fabrication, assembly, test
and launch support of large liquid-propelled
missile systems and space D0OoOSsters.

Now CHRYSLER Corporation SPACE Division
faces its most demanding assignment: prime
contractor on the long-range SATURN 1 Space
Program. It offers exciting careers in many disci-
plines, including those to improve performance
and develop new concepts for this vehicle.

It is into this stimulating professional atmos-
phere that yvou are invited. There's room at the
top and at all levels for creative minds thirsting
for the opportunity to think in new engineering
and scientific dimensions.

to think of space. ..

Chrysler activities on the Saturn 1 are divided
among three congenial and pleasant Southern
locations — NEW ORLEANS, HUNTSVILLE, and
CAPE CANAVERAL.

If you have a degree and experience in one
or more of the disciplines listed on the page
opposite, investigate the potential of a career
with Chrysler.

Send your resume, in complete confidence.
to Section A-2, Personnel Department, at the
location of your choice:

P.O. Box 26018, New Orleans 20, La.
P.O. Box 857, Huntsville, Ala.
1111 Sheridan Road, Melbourne, Fla.

An equal opportunity employer.

CORPORATION

SPACE DIVISION ﬁ CHRYSLER

Immediate apenings in:
AEROBALLISTICS

Aerothermo Mechanics (aerodynamic lesling, analysis,
stability and air loads; heat-lransfer studies; therma-
dynamics of power systems and cryogenic storage; aero-
thermo research in theoretical gas dynamics, radiation
physics, and computer programs.) Flight Mechanics (tra-
jectory analysis, optimizalion and staging, guidance and
control, orbital and space rendezvous mechanics, evalua-
tion of overall performance, launch and separation dy-
namics and celestial mechanics.)

FUTURE SYSTEMS ANALYSIS

Mission analysis and planning operations research, ad-
vanced program planning, human factors.

ELECTRICAL and ELECTRONICS

Create, design and modify complex electrical and electronic
assemblies and systems; perform load studies, circuit and
syslem analyses; and logic diagrams of swilching nelworks,
Instrumentation, RF and Telemetry . . . Missile Night
measurements (complete and coordinate instrumentation
program, define and document flight measuring instru-
ments), design and develop lefemelering and RF equip-
ment, test contrals for checkoutl of fMight hardware and
digital circuits for guidance and control, operate block=-
house telemelry panels during final countdown, ovaluale
test results and originate necessary changes.

LAUNCH FACILITIES

Environmental control systems (launch facilities design
including alr-condilioning systems, cryogenic piping and
propellant storage.) Theoretical Launch Facilities Design
(leaszibility and design studies of fulure space flight sys-
tems, earth orbital and lunar base operalions.)

MANUFACTURING
Analyze documentation, determine breakdown of assem-
blies, define operalions, sequence and lool requiremenls;
fraisen ta conlrol product, process, tool design and inven-
tory. Special Equipment Design . . . Development, design,
analysis, construction and installation of special equip-
ment; pneumatic and hydraulie, or electronic tesl aquip-
ment; speclal handling technigues in large components,
PROGRAMMERS

Analog Computation (structural dynamics, aero and asirg
dynamics, contral and guidance systems and closed foop
hardware simulation.) Digilal Computation (informatioen
relriaval, dala reduchon, scientific computalion in tra-
jectory analysis, aerodynamic heating, structural and wi-
bration analysis agrodynamics.) Digital Programming to
genarate large-scale data processing control system

QUALITY CONTROL
Supervise and maintain reference of standards in me-
chanical syslems, electrical systems, gqualily assurance
and systems auvlomation; evaluate instruchons and 1est
procedures and develop technigques for adapting digital
computers for automatic checkout systems

RELIABILITY
Uevelop analysis methods and techniques; analysis in elec.
trical, mechanical, electro-mechanical, struclural, propul-
5100, systems and other areas; evaluale progiam ; recame
mend engineering changes,

STRUCTURAL, PROPULSION
and RELATED ENGINEERING
Stress, struclural dynamics, propulsion, cryogenics, acrg-
dynamic loads, hydraulics, weighls, maternals, documenta-
tion, drafting, electro-mechamcal compaonent installation
design, and development of compuler solutions far all
phases of structural and methamcal analyses,

AP ﬁ CHRYSLER

CORPORATION

An equal epporlunily employer,
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FENCES ON EITHER SIDE of engine intake were added to improve directional stability
during aerobatics. Miles Student is shown here approaching the top of a loop.

phase out British emploves as the South
African leaming curve reaches the nec-
essarv pomt of technical competence.

The repowered Student will be called
the Miles Graduate, although there
will be few external changes, other than
a redesign of the intake over the pilot's
cabin. Since the power will be 1n-
creased from the 850 1b. thrust now
available with the Student's Marbore
2A turbojet to 1,550 1b. trom the Au-
bisque, gross weight will be increased
from 3.600 1h. to 4.130 1h.,

Turbofan Design

Viles also has under consideration
a twin turbofan design called the Miles
Centurion, but no decision has been
made on construction of a prototvpe,
|'.|I'_'|]|:_|]Hg "f'lll:i.,'”r'llL' |J{ I-llL' H':'Ht]l .1I|-E||-'-.-|“
talks. Pressurizabion will be an -'il‘rl]fi-l:nifl]
1item.

The Miles Student was flown by this
Aviation Week & Srace TecuNoLOGY
pilot at Beauvais, France, Mumcipal
Airport, about 40 mi. northwest of
Paris, with Miles pilot Duncan Mcln-
tosh. The airplane was flown at 3,600
Ib. gross weight, with 100 Imp. gal. of
fuel in the intermal tanks. Tip tanks
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can be ftted to take another 40 Imp.
oql,

" The weather was a solid overcast,
with a 500-800-tt. ceiling and tops at
about 3,500 . Wind was westerlv at
20 kt, and temperature was about 551,

Start Sequence

The NMiles cockpit 15 roomy and m-
strumentation has been kept to a mim-
mum, considering the airplane’s traines
role. Starting sequence involves engag-
img the starter and at 1,500 rpm., after
the Marbore's second stage has been
heard to engage, pre.'a:ainy,_ the 1eniter
button. The engine lights up n 3 or
4 see.. but the starter remains enpaged
until rpm. nises to 6,000, [f jet pit tem-
perature exceeds 625C., the engine 15
immediately shut down

The Student is taxied at about 10.-
(000 rpm., using the nose wheel steenng
and occasional pressure on toe brakes.
['he nose wheel is steerable through 22
|;|-:_; but the [lllll’f can select a “nose
wheel free” mode to turmn about the
Student’s axis on the main landing gear.

F'or takeoff, Aaps are set at 15 deg.
and brakes are held on while the throt-
tle is moved to takeoff power of 22,600
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rpm. The takeoft run was short and

chmb-out was made at the recom- 4
ﬁ mended 170 mph. and 2.500 fpm. The
h_# Student 15 extremely stable and trim-
@ ming presents no problem for the in-
- experienced pilof

: Rl e g : Precision Solid Race Construction
At a I530-mph. enuise speed, the Stu-
DE l II I I‘ : dent 15 hight on ailleron control and ex- | SPHERICAL
tremelv responsive in tight turns, both | BEARING
CONNECTORS level and climbing, uwsing slight rud- AN;

et PICSSUTL. Visibility s excellent and
noise level 1s not anmoving,

ROD ENDS
Aerobatic Flight

| s i
'he Student stall characteristics are
mild, although there 15 little warmning |
of the I]Jprmthnw stall, aside from a LIMITLESS
APPLICATIONS

shight buffeting. In a clean stall, the
Student 15 placed mn a 10 deg. nose-up

position and the throttle is reduced to |
idle speed. Stalls occur at about 68
mph., and reaction is a nose drop fol-

lowed shortly by a dropping off on the MISSILE &

" ! - o iy
left wing. Recovery is casy, with little . % ALLED PROGRAMS
E |very altitude %ﬂﬁ.‘a‘. i 7 .

The amplane 15 cleared for a full 4 it L=
COAST-TO-COAST range of acrobatics, imcluding inverted ; A= Vv I
flight. A recoverv tank, holding 21 ' [

lmp. gal., provides sufficient fuel for 15 :
e, nf inverted flight at maximum con- o ,F,?:f;‘;'f;:;.m
tinuous power,
Loops are entered at 220 mph. at |
+4g. but if a 1ol at the top of the

loop is planned, the maneuver is started

There’s muscle! in’;;hat Deutsch m;,-,.-

’Il' b il

cantact...enn%tn w;;hstand 25 pou .,-.=_-;_'.;:._ z

pull. Each pin and socket in thE"EDE
miniature. elautrma.l connector is locked

= DM Series—push-pull,
meets Mil-C-26482

= D5 Series—push-pull,

- — | 240 h. Rolls are completed al-
m lﬂnﬂﬂ ‘b E- te d E rin Eﬂhaniﬂm e |'|_5E'l"|'|:.'|h'|E‘, removable, | at L4 mp _ _ : | )
P ¥.5 pa m P __ L crimp contocts most exclusively with alerons.  Shght : * IARTH MOVING
that ean DI:I.].F ' s Eé‘ Py ”Ep.&t};ﬂ.ﬂjf = DTK Series—bayonet lock, | mdder pressure  helps  tighten  the coebbecide Aibicuiidninizadbn
b g A e meets or exceeds applicable anetver
ﬂﬂﬂlgﬂﬂ E -i requirements of Mil-C-0026482C ‘ : ' A COMPLETE LINE IN A WIDE RANGE
Rl m DRS Series—rectangular rack Spin Recovery OF STYLES, S51ZES5 AND MATERIALS

that 1Er'ﬂt-1'ﬂ]1 ond panel, advanced

|
. e o g ™ i l
you hase ﬁ'thQﬁ;’:ﬂ ely’ able DS application performance ['he Student also has good spin char- |
’ = DC Series—push-pull, acteristics, entering a spin to the left
snap-in type conné “@F.ts more... Egvirunmemul, crimp-type casier than one to the right. First two |
connecror ” 11 '
ST pIg MO0 'En ”‘ﬁq 8 CORMCLE; 16 " DM and DH Hermetics— I'::.mhlilrlL’rlftal'u'-;rpi[]I: n'ht{_:il;ijfi]r; I:LithJ: |I“=|”;51L :;: |
- 1 1_'- - . f AL . : | i +La . : 1 i
L - a quick and easy “P ration ‘with Deutsch A, Q0 .j[:;: 2;2;:5{'1:{;&“[?5‘;? s fast rotation at a steep attitude. Re- |
Wi deﬂl:gned tﬂulﬂuf *f"-'* 'Eh& hands BTN u:ﬂ_nnecmrtwi;h snap-in ‘ covery 1s fast after full opposite rudder
e A A} W . crimp contacts
{_ abed of unskilled opexs : JI:-" series also = Fod
T . . TR-N TRE B
;:.E.T : features the HEutEﬂ h WY k coupling kiR S Miles M-100) | TR Series TRE Series
T mechanism whicheoF rBtes in the Specifications Forged One-Pi
- & arge ne-Piece
direction of plug tre EI ..Just push to ‘ WEbpspan o 29 ft. 2 im, Control Link
connect and pull to disconnect. With :I‘L‘I‘::: """""""" ' '“ﬁ "}'t ‘:; :: |
_ 3 W 2 RSt e i 3 i
environmental performance that meets or electrunlcs |nc i e S 144 sq. ft. ‘ WRITE EOR
! - 2 Gross weight .. ............3.000 lb. "
- = - BULLETIN 560 OR
exceeds MIL-C-26482; plus a wide range of CONMECTOR DIVISION Wit TORE .« » o rnn 25 Thidsq. B . e e
shell sizes and contact arrangements, Porf 1 YOUR LETTERHEAD
- - ’ COMMUNITY DRIVE, GREAT NECK, N.Y. eriormance ' AND MAIL!
e RN Eﬂtlﬂf}" M et Santes iR o0 =T 316:486-0235 ‘ Takeolf distance (50-ft. obstacle)
toughest design requirements with ease.* BRANCHES ' | 2990 .
s AR ELES Landing distance (50-ft. obstacle)
ARCO CAPACITORS INC.
1548 So. Robertson Blvd.,Los Angeles 35, Calif 1,920 ft. S PH ERC D
213 Crestview 1-1151 TWX: 213-273-4092 Maximum speed (sea level). . . 290 mph. s
. v | Cruise speed (10,000 ft.)....260 mph. e
Electronic Components Division « Municipal Airport » Banning, California ARCO ELECTRONICS INC. . Still air range (100 Imp. gal) SEALMASTER BEARING DIV.
2323 Farrington 5t., Dallas 7, Texas at. mi.
ADVANCED SPECIFICATION MINIATURE ELECTRICAL CONNECTORS e SN Tl | | 444 stat. mi STEPHENS-ADAMSON MFG. CO.
& A /U TWA: £1d-03i-0311 Maximum duration (no allowances) ; 8 Ridgeway Avenue
. L ! 2 hr. 15 min. '
*For complete information contact your Deutschman or write for Data File B-8. ] e | AURORA, ILLINOIS
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POWERPLANT FOR MILES STUDENT is a Turbomeca Marbore 2A turbojet engine of 880 Ib. thrust. Follow-on Miles Graduate will be
powered by a Turbomeca Aubisque turbofan of 1,550 Ib. thrust; no major changes to airframe are needed.

v applied. Altitude loss in a clean spin
of three turns 1s about 1,000 ft.

During the check flight, weather had
dhml‘L"rltLd to a 400 ft. ceiling, For
the luulmrr approach, the downwind
leg was entered at 150 mph. and was
Aown at about 350 ft. with no overt
problems. The landing gear was lowered
at 140 mph,, followed by 15 deg. of
flap. The ﬁn.ﬂ approach was flown at
lﬂ'ﬂ mph., i this case at a fairlv fat
angle, using 15,000 rpm.

The threshold was crossed at 85 to
90 mph., and because of the 7 to 12
sec. lag in throttle response for a go-
around, the throttle was not closed to
idle until the pilot was sure of a safe
lainding in the first third of the runwav.

The low height of the Student (6
ftt. 3 in.) provides good ground handling
charactenstics. FPast turns are possible
with little chance of tipping or dragging
a wingtip. The airplane can be used
quite easilv on rough surfaces and
grass runwavs, since the intake location
above the cabin prevents ingestion of
foreign objects into the engine.

For its ground support and attack
role, the Studunt can be htted with
two Oerlikon pods carrving 31 5-cm.
rockets which can be fired two at a
tune from each side, or in a simultane-
ous 6l-rocket salvo, Other armament
alternatives include eight 25-1b, bambs,
siv rockets with 25-1b. warheads and
two 305 cal. machine guns with 350
ronngs each.
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Miles said the space behind the two
pilot seats, normally used for equipment
storage, can be designed to kake an-
other two-passenger seat. This version
would be for use in communications or
personnel transport roles. The cabin
15 45 in. wide, with 45 in. of headroom.
The space behind the seats s 23 in.
deep.

The Student is built around a central
keel which extends from the nose wheel
attachment point to a point just aft
of the main landing gear. This mem-
ber acts as a skid in case of a wheels-up
landing.  All parts of the airframe
which could affect pilot safetv in an
accident are stressed to 25g.

Automobile tvpe doors on each side
of the fusclage measure 46 i, x 411
in. and give direct access to the seats.
Value of thus feature, combined with
high mounted engine air mtake, 15 1
speeding trainmg  turn-around  without
shutting down the engine.

FFuel 1s carnied i four tanks in the
wing and s controlled by three fucl
valves, two directing feed from port
and starboard tanks mr,l the third con-
trolling the supplv between the booster
pump and the engine. In case of an
n-flicht Hamcout, an emergency  air
bottle is fitted forward of the left scat.
When activated., it will operate all serv-
1ces twice

FINANCIAL BRIEFS

Douglas Aircraft Co. eamed $6.8
million—51.64 per share—on sales of
53743 mullion dunng the fArst six
months of the hscal vear ended Mav
3. Comparable ﬁgurm for last vear
showed earnings of 54.3 million—=51.03
per share—on sales of 5359 mmllion.
Order backlog stood at $781.2 million
compired 'I.'l.|H| 5874.6 mll]]ml on May
31, 1962.

MeDonnell Aircraft Corp, carned 517
million—ecqual to $4.74 per share—on
sales of $565.3 million for the fiscal
vear ended June 30, Figures for last
vear showed $13.9 million—5%3.90 per

share—eamed on sales of $390.7 million,
COrder backlog totaled 593589 nnllion
on June 30 compared with 5516.8
million the previous vear.

North American Aviation, Inc., re-
ports a net imcome of $27.9 million on
sales of 51.3 hillion=53.33 a share—
for the nine month period ended June
s, Same penod last vear showed
524.5 million eamed on sales of $1.2
billion—52.94 per share, June 30 order
backloz stood at $1 billion compared
with S1.1 hillion the vear hefore.

Aeroquip Corp., had sales of $45.8
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HYDRAULIC
SYSTEMS

PROTECTED AGAINST

IN-FLIGHT FAILURE
with

LISLE ;
/=/ Hehip
DETECTORS

Ferrous particles in hydraulic fluid
are not only an indication of in-

ternal breakdown but a major
cause of hydraulic malfunction
and exXxcessive pump wear.

Lisle Magnetic Chip Detectors
offer detection before in-flight fail-
ure. Amagnetin the Chip Detector
attracts any ferrous particles that
may appear in the fluid. These
particles bridge an electrically in-
sulated gap, activating a warning
light on the instrument panel.

Lisle Chip Detectors are also wide-
ly used in jet and reciprocating
engines, accessory drives, etc.

Write for Catalog and
application data

LIS LE CORPOFRALTION -

cLas DS

=

million with eamings of $1.9 million
— 5143 a share — for the frst nine
months of its fscal vear ended June
30. Comparable period last vear showed
sales of $43.9 million with eamings of
$2.6 million—51.94 per share,

Woestinghouse Electric Corp. eamed
$26.6 million, equal to 72 cents a share,
on sales of S1 billion during the first
six months of 1963, First half of 1962
showed earnings of $25.5 mllion, equal
to 69 cents a share, on sales of just
over S956.9 milhon,

B. F. Goodrich Co., had sales total-
ling $411.2 million with earnings of
"?-H m]]]mn for the hrst six ml:mtlh of
1963. Figures for the hArst half of
1962 showed sales of 5406 million with
carnings of 514 million, Per share
earnings for hath vears were $1.53.

Hawker Siddeley Group reports it
carned $56 million in 1962 compared
with $53.2 million earmmed i 1961,
The group says 1t has wntten oft about
$28 million in R&D costs for the
de Havilland Trndent, DH-125. Avro
748 and Whitworth Gloster 650 trans-
ports, From now on the company re-
ports that all Group-built aircraft will
have Hawker Siddeley numbered desig-
nations,

Thompson Ramo Wooldridge, Inc.,
reports sales of $240.1 million with
profits of $7 million equal to $1.84 a
share for the first six months of 1963,
Same period last vear showed TRW
with sales of $231.6 million with profits
of 56,4 million or $1.68 a share,

High Voltage Engineenng Corp..
carned $758,000, 32 cents per share,
on sales of $9.4 million for the hrst
half of 1963. Comparable hgures for
last vear showed 5544.000 earmed, 2
cents per share, on sales of 57.5 milhon.

Vitro Corp, of America, had net -
come of $438,444—36 cents per share
—on sales of $25.2 million for the hrst
half of 1963, For the same period last
vear, Vitro had profits of $471,692—
39 cents per share—on sales of 524

mmillion,

United ElectroDynamics, Inc., has
mstituted a major reorganization of its
corporate and divisional structure to
strengthen its operations after a net
loss of $294,415 for calendar 1962,
The reorganization and cost reduction
program will combine the United Aero-
Space Div. and the United Testing
Laboratories Div. into a new AeroSpace
Div. under the direction of D. D. Mal-
lory, vice president and manager. A
Manufacturing Div, and a Marketing
Div. have also been created.
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GET ALL THE ANSWERS
ON CP ELECTRIC MOTORS
AND ACTUATORS

Evervthing the desiener needs to know
about CP’s capabilities in special electric
motors and actuators. Bulletin 210 con-
tains a wealth of information on high
frequency AC motors, low voltage DC
motors, AC and DC actuators and
ACCessSories.

 Spec sheets on typical motors have

—

photographic illustrations, performance
curves, envelope sizes, mounting
arrangements and other data. Tabbed
sections give quick reference to the type
of motor or-actuator you need. Pick the
nearest suitable unit, tell us your special
requirements, and we'll rush a quotation
on a custom-designed unit for your
application.

Use the coupon for your FREE copy
of Bulletin 910. It will be registered in
your name . . . supplementary pages on
new developments sent periodically,
Attach coupon to company letterhead

. . mail today!

D e e ey

Chi @

cago Pneumatic

TOOL COMPANY
B East 44th Street, New York 17, N. Y.

MName Title

Company.

Address

City. —— Zone State -
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U.S. Air Force C-130B takes off from jungl

ing between Amazon and Andes for one-hour fligh
to Lima, Peru. Heavy freight must otherwise b
*‘3.-.1-** d7 ﬂﬂ@ rﬂﬂndﬂbnut miles b:.r river, sea, and ruﬂ

5 s =
‘.. o, .H._ 3 ¥ #
,t_ | .

Trucks, tractors, troops. Jet engines,
jet fuel, jet pilots. Missiles, rockets, guidance

systems. Air Force, Army, Navy, Marines, Coast
Guard. Whatever, whoever, wherever —Hercules
has what it takes to get the job done.
Destination may be a crude landing strip
freshly hacked out of the jungle. Or a snow field

Loads from the rear

Carries 92 troops

at the South Pole. Makes no difference. The Lock-
heed C-130 Hercules can land and take off on

just about any reasonably flat, clear spot on the
face of the earth—so it can take its vital cargo
close to the action without delay.

Hercules is the true airlifter—built for the big
work. Its huge rear doors swallow tons of freight

Refuels fighters

in seconds—straight onto the truck-bed height
cargo floor. And these doors can be opened in
flight to permit king-size paradrops.

Five hundred of the big propjets, eighteen dif-
ferent versions, are now in service, for the U.S.
Air Force, Navy, Marines, and Coast Guard —
and for the air forces of many free world nations.

Drops big equipment

"W -

}:. |

1_'.|||'

Launches target drunes

LOCKHEED
GEORGIA

COMPANY

Marietia, Georgia « A Division of Lockheed Aircraft Corporation

Lands on snow & ice
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AVIONICS

AMR Cable Enhances Tracking Reliability

By Philip J. Klass

Aboard Cable Ship Neptun—A com-
bination of 19th and 20th Century
technologies has been used to provide
rapid and reliable communications link
for the Atlantic Missile Range to the
tracking/telemetry station at Antigua,
several hundred miles southeast of
Puerto Rico.

A 60-channel two-way submarine ca-
ble recently laid by the Neptun between
Grand Turk and Antigua will replace
marginal and sometimes unrehable tro-
pospheric scatter and single-sideband
radio links, It will permit real-time
transmission of data during the early
post-launch period when spacecraft and
missiles are more than 1,500 mi. south-
cast of Cape Canaveral.

At present, the full 60-channel duplex
capability can not be utilized because
older submarine cable north from Grand
Turk has only a 12-channel capacity.
However, AMR hopes to replace this
with 60-channel cable.

At a time when advances such as
communication satellites and  tropo-
spheric scatter seemed to suggest that
the submarine cable was doomed to carly
obsolescence, space technology finds it

expedient to resort to one of the oldest
communication techniques. Despite the
potential threat from communication
satellites, there has never been more
submarine cable activity. American
Telephone & Telegraph Co's. newly
commussioned cable ship Long Lines
currently is beginning to lay a new 120-
channel transatlantic cable between the
U. S. and England which will double
the existing cable capacity.

Despite significant advances in the
performance of submarine cable, a sur-
prising number of the cable handling
and laving procedures used today differ
only shghtly from those described in
books published in the 19th Century.
Yet the Neptun, commissioned in 1962,
is the largest-capacity cable laver ever
built and one of the most modern.

The new 715-mi, cable laid for the
Atlantic Missile Range 1s only the sec-
ond to provide 60-channel two-way
communications within a single cable.
The first, laid last fall by the Neptun,
connects Canada and Iceland.

Despite the differences in age, sub-
marine cable and space technology
share some common problems, The
cable, buried in a sometimes hostile
environment at great depths is almost

o —

CRITICAL OPERATION in laying submarine cable is insertion of equalization network
which must be adjusted, sealed and spliced into cable on board while ship continues to pay
out the cable. Photo shows equalizer housing (arrow), already spliced into cable, being

readied to feed back to bow of Neptun.
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as inaccessible for repairs as a space-
craft payload. The underwater repeater-
amplifiers are designed for an unat-
tended operating lifetime of 20 vyears.
Since the hrst transatlantic tﬂifphnnc
cable with repeaters was laid m 1955,
there have been no repeater failures.
Although such repeaters are far less
complex than spacecraft payloads, space
technology might profit from the ex-
perience of this relatively old art.

The new AMR cable between Grand
Turk and Antigua cost the Air Force
approximately $6 million, installed.
But roughly $4 million of this amount
was paid for in surplus wheat in an
unusual barter arrangement devised by
Maj. Donald Cahall, project procure-
ment offacer at the AF Missile Test
Center when the contract was awarded
m mid-1961.

Agricultural surplus can be used to
barter for strategic matenals procured
overseas without violating international
agreements against “dumping” agricul-
tural surpluses. The new AMR cable
and its repeaters were produced by West
German companies and the Neptun is
the same nationality.

The AMR cable project was carried
out under the direct supervision of the
United States Underseas Cable Corp
formed in 1959, which is jointly ow ned
by Northrop Cnrp Phelps Dodge Co.,
and Felten & Guilleaume Carlswerk of
West Germany with each owning one-
third. All four companies were signa-
tories to the contract. The surplus
grain was sold through a broker so that
the West German company and its
athliates were paid in cash.

The design and laving of a broad-
band submarine cable is far more difhi-
cult than would appear to the uniniti-
ated. The cable 1s a co-axial type with
a single 0.16-mn. diameter inner copper
conductor enclosed i polvethylene -
sulation having an outer diameter of
0.62 in. This in turn is wrapped with
copper tape to form the outer conduc-
tor. This active portion of cable then
15 wrapped with tape and jute, encased
in one or two lavers of stranded steel
armor (depending upon character of
ocean bottom) and finally wrapped with
impregnated jute.

Multiple channels are achieved by
means of carner frequencies, similar to
radio channeling techniques. In  the
AMR cable, carriers operating from 24-
264 ke. provide 60 one-way channels
for dn“nmnge transmission while 312-
352 k. 15 used to provide 60 channels
for uprange transmission. All channels
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United States Underseas Cable Corporation
® Attended Repeater

ATLANTIC MISSILE RANGE'S new submarine cable between Grand Turk and Antigua (solid line) will provide reliable communications

link for real-time transmission of tracking and telemetry data during the early post-launch phase of manned space shots.

New cable

replaces tropo scatter and single-sideband radio links. AMR hopes to replace older cable north from Grand Turk.

are 4 kc. wide. The band of 264-312
ke. serves as a buffer zone during regu-
lar operation and can also be used to
check the performance of each repeater
in the senes string to isolate a faulty
unit,

Two-way repeater amplifiers, uvsed
to compensate for cable attenuation,
are inserted at approximately 174 mi.
intervals. There are 19 such repeaters
mm the 339-naut. mi. link from Grand
Turk to Puerto Rico and 21 repeaters
in the 377-naut. mi. run from Puerto
Rico to Antigua.

Ideally, the cable and its repeaters
should provide uniform frequency re-
sponse across the range from 24-552
ke., except for the buffer zone. Based
on measurements of the ocean floor
profile and ocean bottom temperature
measurements made during a prelini-
nary survev by the cable *.hip Omega in
1961, the filter networks within each
Jr:puttr:r are sct at the factorv., The
units then are '-.-E'"Ill'.d tested to a pres-
sure of 1,000 psi. and spliced into the
cable before lt 15 Im::lt.d onto the Nep-
tumn,

However, significant changes i the
cable charactenstics occur during laving

as a result of stresses developed as the
cable pays out and due to pressure and
temperature effects on the ocean floor,
Because the repeaters are inaccessible
at this stage for further adjustment, an
equahizer 1s used which can be adjusted
aboard the ship and spliced into the
cable to compensate for actual varia-
tions experienced.

In the AMR installation, a single
cqualizer 15 used at the half-wav point
between Grand Turk and Puerto Rico
while another 15 inserted at the mid-
point between Puerto Rico and Anti-
gua,

The two scgments of cable be-

tween which the equalizer 15 inserted
are called Block A and Block B.

[f it were feasible to halt the Neptun
at these midway points, mcasure cable
altenuation, adjust and splice in the
equalizer and then resume laving op-
crations, the task would be relatively
casv, But once a cable ship begins to
pav out its load, it dare not stop for
any reason short of a threat to the
safetv of the ship itself. A stop poses
serious risk of twisting, distorting and
possibly breaking the cable.

From the moment that the Neptun

AVIATION WEEK & SPACE TECHNOLOGY, August 5, 1963

left Grand Turk unti]l three davs later
when it arnived off Rameyv AFB, where
the mtermediate terminal station 1s lo-
cated, laving operations continued
around the clock. During this period,
as the Neptun steamed toward Puerto
Rico at a speed of about 6-7 kt., the
mtegrity of the cable and the operation
of all repeaters, both on-board ship and
those already paved out, were tested.
Everv hour the attenuation of the cable
was measured at 180 ke, and 532 ke
and approximately everv five hours at-
tenuation measurements  were  made
across the full freguency spectrum of
cable operations.

Tests and measurements are made
from the Neptun's air conditioned test
room, outfitted with laboratorv tvpe
standards, using single sideband radio
to communicate with technicians at the
Grand Turk terminal, under the direc-
tion of Dr. Leo Waldick of Felten &
Guilleaume.

Approximately 105 mi. out of Grand
Turk, after the sixth repeater had paved
out, the Neptun slowed to about 24
kt. for the most cntical phase of the
operation—equalization.  During  the
next 24 hr., before the end of Block A
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How high isl"
vour goal ?

Ours are out of sight—in
the labyrinth of space,
But your opportunities
are a tangible reality, here
and now at North Ameri-
can's Space and Informa=
tion Systems Division.

STRUCTURAL LOADS

The Structural Loads Analysis
Group conducts studies leading
to definition of the complete
Spacecraft load spectrum
including pre-launch, lift-off,
boost, landing (land or water),
and recovery. Calculations will
be made for the complete boost
vehicle — payload combination,
including elastic effects, control
system operation, and atmos-
pheric conditions to insure that
all dynamic load-producing
situations are treated.’

CRITERIA

The Structural Criteria Group
will determine initial structural

design criteria from Spacecraft
functional groups and NASA.
The Criteria Group will con-
sider ground conditions, atmos-

pheric and space flight, abort,
re-gntry, land and water land-

ing, and recovery operations,

METHODS

The Structural Methods Group
tasks will include: Structural
Development Analysis; Analy-
sis Methods; Digital Programs;
Meteoroid Shielding Analysis,

Interested? Please Contact:
MR.A. H.MUMBLO
ENGINEERING AND SCIENTIFIC
EMPLOYMENT
12214 LAKEWOOD BLVD,
DOWNEY, CALIFORNIA

All gualified applicants will racelva
consideration for employmant withaut
m%rd to race, creed, color, or national
Qrigin,

SPACE AND INFORMATION
SYSTEMS DIVSION _ A,

NORTH AMERICAN AVIATION

cable emerges from a 55-ft.-dia. tank,
Waldick and his associates must meas-
ure the performance of the cable laid
so far and predict what the attenuation
will be for the remainder of the run
to Puerto Rico. This must be done at
1 time when less than 40% of the run
has been deposited on the ocean Hoor.
They must take account of ocean depth
I_'I:L']l![-_'.tl::['._ltLll.'C measurements made in
winter by the Omega and summer
measurements made during the Nep-
tun’s run to Grand Turk.

Work Around Clock

Woarking around the clock, Waldick
and his group must then adjust the
equalizer, attempting to balance the
attenuation so it is evenly distributed
across the 500 kc. bandwidth to be
used. The equalizer next is tested
for performance, subjected to insula-
tion resistance and high-voltage tests,
and then placed in its stainless steel
housing. The latter is welded, checked
for integrity, using an electronic leak
detector, and filled with dry nitrogen
through small holes which finally are
plugged and welded.

The equalizer then is spliced into
the end of Block A, and the characteris-
tics of the equalizer and cable back to
Grand Turk are measured. Finally, the
other end of the equalizer is spliced
onto the beginning of the Block B
cable,

The 24 hr. allotted for this entire
operation include about one hour of
slack time to accommodate unexpected
troubles. If more serious difhculties
occur, the ship must slow down below
2% kt., risking possible damage to the
cable,

Fortunately, during the Grand Turk
to Ramey run all went well and the
job was easilv completed within the
allotted time. Equalization achieved
was twice as good as required by speci-
fications.

Contrast Old and New

Cable splicing operations show an
interesting contrast of the modern and
the old. Splices must be made at each
terminal, to short cables laid earlier by
the Omega, and again when the equal-
izer 15 inserted. Precision welding ma-
chine is used to join the copper con-
ductors and injection molding encases
the conductor in polvethylene insula-
tion, after which the msulation is
XN-raved for voids or other defects. But
the remainder of the splicing operation,
involving the copper tape, jute, spiral
wire armor and jute covering, together
with additional wire and rope binding,
follows procedures which date back to
the earliest cables laid nearly a century
ago.

Human ingenuity, muscle and ropes
play a dominant role in grappling for

CAREER OPPORTUNITIES IN THE
AREAS OF
DALMO VICTOR
SYSTEM

CAPABILITIES

The explored and unexplored regions of the
future offer endless challenges. Dalmo
Victor's contributions in five chosen areas
of specialization offer career opportunities
o men of vision, imagination and skills:

1 AIRBORNE ANTENNAS Important link
in the successful operation of tactical
and strategic weapons systems Com-
pact, high-performance antenna packages
for search and track, terrain avoidance,
ground mapping, fire control and a broad
scope of other projects,

2 AEROSPACE TRACKING SYSTEMS
Massive ground-based command and con.
trol stations provide tracking and commun-
ications for vehicles making deep space
penetrations. Dalmo Viclor has the capa.
bilities of producing complete complexes,
from basic design to eraction.

3 MICROWAVE SYSTEMS Dalmo Victor
has been deeply committed in microwave
systems for many years. Leadership has
been established in telemetry, automatic
tracking, countermeasures, and distance
measuring with capabllities for satellite
rendezvous control and soft lunarlandings

4 MAGNETIC SYSTEMS Another Dalmo
Victor achievement area, involving such

unigue developments as anti-submaring
and undersen warfare systems, space

vehicle stabilization and attitude control
systems, and other contributions in mag-
netics, and In relaled fialds,

5 GROUND SUPPORT EQUIPMENT In
participation with California Technical In-
dustries, another Textron company, Dalmo
Victor supplies awide range of ground sup-
port and ground environment equipment,
From a highly effective combination of fa
cilities and talents, Dalmo Victor provides
important single-source responsibilty.

The page opposite describes one of the
many Dalmo Victor achievements. Scien-
tists and engineers of unusual ability ara
needed to further this and other Dalmo
Victor concepis. If you would like to work
In this crealive atmosphere, and enjoy
the many advantages of living in the San
Francisco Peninsula area, investigate
a8 career with Dalmo Victor, It can be
most rewarding.

O An Equal Oppaortunily Employer O
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MASER WITH DALMO VICTOR CONTROLS LISTENS TO A SPECK IN SPACE wow tre fiick of space dust

on a deep space probe can be “heard” from 50 million miles out. With such sensitivity, the new maser, in-
strumented and controlled by Dalmo Victor, is designed to become an integral part of NASA's Deep Space
Instrumentation Facility at Goldstone, California. || This DV maser control is part of an extremely low noise
superheterodyne receiver, operating with appropriate data processing units which feed vital information to
the Goldstone instrumentation complex, and provide radio astronomy data, probes or satellite data as
required. This instrumentation system, built under contract to Microwave Electronics Corporation, is another
example of Dalmo Victor's fully integrated systems capability. DV is in the vanguard of new developrments
in its major product areas. If you are interested in becoming part of these challenging programs. Dalmo
Victor currently is inviting applications from qualified scientists and engineers. For further information
contact: Director, Scientific and Engineering Personnel.

DALMO VICTOR COMPANY 515 wousTRIAL WAY - BELMONT - CALIF.
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To meet the information challenge created by the interna-
tional character of aviation, AVIATION WEEK & SPACL
TECHNOLOGY publishes cach vear an issue devoted to
international air transport progress. This issue is received
with such enthusiastic response that it will again be greatly
expanded to provide the most comprehensive analysis and
forecast of the air transport industry and its technical
developments.

Publishing date is October 7, 1963, timed to comcide with
the annual general meeting of the International Air Trans-
port Association (IATA) in Rome. Copics of the issue will
be Hown to Rome for distribution at the opening plenary
session to airline presidents, IATA delegates and other
world aviation leaders.

[ssue theme will be the current problems in international air
transport including bilateral agreements; rates and tariffs;
flight equipment; passenger, mail and cargo trathic: air trathc
control; the capacity issue; exchange of international routes.
Other subjects essential to a full analysis of the airline indus-
try world will be stressed including trends in supersonic
transport development; military transport operation; survey
of Russian and Communist Bloc airling activity; impact of
LS. international transport policy on world political and
industrial relations.

Feature treatment will be given to trends and projected fu-
ture prospects for traffic growth and development of Hight
equipment in all major world markets, North and South
America, Atlantic, Pacific, Europe, Africa, Middle and Far
East. Amply illustrated, it will also contain specially pre-
pared charts and graphs to show growth and forecast trends.

This impressive list of topics slated for coverage will involve
the world-wide editorial staff of AVIATION WEEK &
SPACE TECHNOLOGY. Timeliness of the issue date cou-
pled with AVIATION WEEK's reputation as the authorita-
tive, respected voice of international aviation promise to
mike 1t the most important advertising opportunity of the
year for vour equipment. products and service to the air-
lines. Identify your role in air transport at a time when at-
tention will be focused on major industry issues.

Aviation Week

& Space Technology

A McGraw-Hill Publication / 330 West 42nd Streel, New York, N. Y., 10036

IONAL
TRANSPORTATION
SSUE October 7, 1963
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MODERN TECHMOLOGIES have important place in cablelaying procedures. FElectric
welding, injection molding and X-ray equipment are used to join inner cable conductor,

insulate it and examine the splice for flaws.

the terminal station end of cable at a
depth of several thousand feet and
transferring it from the bow to the
stern once it has been hauled on board.
During these difhcult cable handling
aperations, a ship must be extremely
nimble on the waves. The 493-ft. long
Neptun, which weighs about 20,000
tons when loaded with cable, is out-
ftted with a 500 hp. achive rudder (con-
taining its own powered screw) and a
400 hp. transverse propulsion tunnel in
the bow which enable it to turn on the
proverbial dime or to move laterally to
the left or right.

Auxiliary Bridge

Ship can be steered either from the
main bridge or an auxiliarv one located
in the stern near the pav-out sheave.
Added touches of modemity include
closed-circuit television which enables
the bndge, test room and cable control
room to watch cable coming up from
the hold and paving out over the stern.

But a contrasting touch from the
distant past is the method for measur-

mg and introducing the necessary slack
mto the submarine cable as it s paved
out. The slack must be sufhcient to
allow the cable to confornm to the un-
derwater terrn, which often includes
mountains thousands of feet Tazh, vet
not too much slack wlueh will persat
the cable to twist itself into a knot,

Piano Wire Used

At the time that the cable laving
begins, steel puano wire which s
weighted at the loose end begins to
pav out fwom the stem. Because the
piano wire lacks the weight of the sub-
maring cable, it does not sink to the
ocean floor and the length paved out 15
roughly proportional to the lincar dis-
tance travelled by the ship. Using this
as a reference, the submarine cable s
paved out at a shghtlv higher rate, pro-
viding between 4% and 7% slack. The
lower limit is used when the ocean floor
15 extromely fat while the higher value
15 used over extromely mountamous un-
derwater terrain.

The repeaters used in the AMR

TELESCOPIC BOOMED CRANES'

:ﬁEA.EI-: ETS 'WiTH REMOTE COMTROLS 3

fur aivcvaft, wisiile, antenita service, el s
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GARLAND
CREANES

1770 CRESTON AVE, LOMG BEACH 6, CALIF.
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ENGINEERS
AND
SCIENTISTS

EXPANDING MNEW DESIGN EF-
FORTS CREATE CHALLENGING
OPPORTUNITIES FOR TOP-FLIGHT
SCIENTIFIC AND ENGINEERING
PERSONMNEL IN THE FOLLOWING
AREAS:

SCIENTISTS

Requires experience in ad-
vanced systems research with
specialized knowledge in areas
of structures and weights an-

alyses, airbreathing propulsion
systems, or aerodynamic per-
formance analyses with the op-
erational requirements for ve-
hicle conceptual design studies:
or should have experience in
defining electronics systems
and performance in advanced
weapon systems studies.

‘| ADVANCED DESIGN ENGINEERS

Requires advanced experience
in aircraft preliminary design:
or expert knowledge in aircrait
| performance, stability and con-
| trols.

| AERODYNAMICS ENGINEERS

BSAE or MSAE with experience
in studies and investigations of
aircraft performance, stability
and controls, and aerodynamic
loads.

AIRCRAFT STRUCTURES ENGINEERS

| Engineering degree with expe-
rience in strength analysis,

ground dynamics, weights,

loads, and fatigue analysis.

to: Thomas |. Thrasher, Professional
Employment Manager, Lockheed-Georgio
Company, 834 West Peachtree Streef,
Atlanta 8, Georgin, Dept. DD-75.

| LOCKHEED-GEORGIA
| COMPANY

A Division of Lockheed Aircrait
Corporation

An equal opportunily employer

Send complete resume, in confidence, |
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HOW SCIENCE GREW SUCH LONG ARMS

What's it like out there—out in the far reaches of space? B Man 1s only
beginning to gratify his insatiable curiosity about the worlds beyond
this world. He's looking. He's listening. And he’s stretching out long
arms with electronic fingers, to touch and measure: radar signals orig-
inated on earth beam outwards, then reflect back to us from the moon,
the planets and the sun bearing new knowledge of their shape, direc-
tion, size and structure. B Before World War 11 —when radar first was
conceived as a means of saving the lives of airmen and sailors—the
effective range was a few hundred miles at best. Only a few years later,
a man-made electromagnetic pulse touched the moon and returned. Man
had made his first reach beyond the skies., ® The power source for this
and for all long-range radar is the modern electron power tube, Time
after time, the power source bears the name Eimae, trade mark of
Eitel-McCullough, Inc. ® This California corporation has an enviable
record of space-age communications achievements. An Eimac tube
powered the first radar contact with the moon. Another powered the
only radar in the world which could track the first man-launched satel-
lite. An Eitel-MeCullough klystron generated the signal for the first
radar contact with Venus. Yet another developed the energy for the first
radar pulse to touch the corona of the sun. B In the whole history of
radar, the Eimac name has appeared on more radar tubes than that
of any other electronic firm in the world. Eitel-McCullough alone, in
1938, could produce a tube which could power the U.S. Navy's first
working seaborne radar. During the war which followed, Eimac radar
tubes poured out by the hundreds of thousands. They flew in airborne
radars to Guadalcanal, Essen and Normandy. They went ashore with
the Army and the Marines, spotting mortars at Kwajalein and Iwo
Jima.® For navigation, detection, ranging and fire-control they pow-
ered our radars wherever our forces went. B Today the Eimaec name
is on almost every klystron power tube in the defense communications
network which conneects our northern radar curtain with the U.S,,
Canada, Europe, the Middle East, the Pacific and Southeast Asia. ®
In its laboratories, Eitel-McCullough now has a million-dollar test
instrument which will produce ten amperes of direct current at more
than three hundred thousand volts, enough to power radar tubes ten
times as powerful as today's biggest. As sophistication of the art
proceeds, requirement arises for coherence, pulse shaping, controlled
phase and frequency agility. These call, in turn, for developments now
in progress at Eitel-McCullough: electron power tubes capable of ever
higher powers, at ever higher frequencies, over ever wider bandwidths.
B Upon the foundation of the world’s largest and longest experience

with radar tubes, Eitel-McCullough is far advanced today toward |

solution of the radar tube problems of tomorrow.

* There's an absorbing now-it-can-be-told story about this radar that “'couldn’t be made." It's yours for
the asking. Write for **How to Build a Secret Tube.*

EITEL-McCULLOUGH, INC.

. SAN CARLOS, CALIFORNIA
Subsidiaries: National Electronies, Ine., Geneva, Illinois
Eitel-McCullough, S. A., Geneva, Switzerland

CONTRAST with mndem technology is pro-
vided by these cable-wrapping operations on
deck of Neptun involving techniques dating
back to 19th century.

cable cach contain two threestage am-
plifices operating in parallel to provide
additional reliability, Faillure i one
amplificr results in loss of about 2-3
db, gam wlich is not sufhcient to dis-
rupt service. The amplifiers use triode
vacuum tubes especially made for sub-
manng cable repeater service,
Approximately 10 months are spent

i =1~-.~-L|:|1'h|]|.|1r:f1 and testing cach tube to
assure its reliability. Solid tungsten hla-
ments are used instead of more com-
mon coated filaments for long life.

Other components that go into the
repeaters and equalizers are tested for
approximately six months before select-
ing those which will be used, based on
changes i their characteristics during
the test period. The complete repeater
then 1s subjected to operation for one
month under pressures higher than
those which will be experienced.

Power for the repeater amplifiers is
supplied through the center copper
conductor with the ocean serving as
the return path since sea water pene-
trates the cable to the outer copper
(tape) conductor. The direct current
power for the new AMR cable is from
the midway terminal at Ramey AFB.

The Neptun's recent cable laving op-
crations were carried out under the
over-all supervision of Derk Aits, vice
president and chief engincer of the
German Atlantic Cable Co. with the
ship under the command of Capt.
Simon Hofer,

110 AVIATION WEEK & SPACE TECHNOLOGY, August 5, 1963

Space Parts Specifications Are Prepared

By Barry Miller

Los Angeles—Space Parts Working
Group, an industry advisorv committee
which recently began counseling the Air
l'orce Space Systems Div, on high-
reliability components, is preparing rec-
ommended specifications on 16 types of
aviomics components needed by future
military satellites.

The working group 15 an outgrowth
of an effort begun nearly two years ago
by Lockheed Missiles & Space Co. The
company tried to establish a uniform
parts testing program among the van-
ous ticrs of subcontractors on the Midas
missile alarm satelhte program to insure
that all components, particularly avi-
onics parts, would survive hostile space
environments. For space use, many
components lack the life and reliabihty
necessary for long-duration operation—
especially the five-vear period expected
by the Air Force from future space hard-
WATIC.

Augmented Specifications

In the absence of uniform specifica-
tions, individual contractors were
torced to augment military parts speci-
fications to meet their needs, particu-
larly in the areas of radiation resistance
and ability to survive in pressure frec
f."ll‘l.’j ronments.

Lockheed’s initial parts efforts on the
Midas program faltered because sub-
contractors fr:.c;m::nth vere suppliers to
other programs, which required differ-
ent testing PTI]-EL:,E[H’-E."-. The group con-
timued, r.-rlllrgs:d its nterest beyvond the
single space program and late this
spring received formal approval from
Aar IPorce Secretarv Eugene M. Zuckert,

As it 15 now constituted, the Space
Parts Working Group will review all
Air Force specifications on components
applicable to space satellites. Its inter
est 15 in establishing criteria for parts
that will be required for space hardware
several vears hence,

Where necessary, it may suggest ad-
ditional test methods or FL‘E‘HI‘.II:ITILI'I('
altering tests spelled out in a mihitary
specification to satisfy space demands.
In this wav it mav arrive at |:|-mpm=|;:d
specifications which will meet the mini-
mum cntena used h} all space system
conktractors.

The proposed specifications will be
forwarded for approval to the Air Foree.
Should thev get necessary approvals,
they hecome '1..:|r Force limited coordi-
nation HPE‘E‘[FIE"I[‘]I]HS and are sent to the
Detense Dept, and industry groups, hike
Electronic Industries Assn. and Aero-
space Industries Assn., for additional
approvals.

Space parts group will attempt to use

expericnce gained by USAF’s Ballistic
Systems Div., in developing reliable
parts for the Minuteman ICBM pro-
gram. Parts specifications that evolved
from this program will constitute a
starting point for space parts commt-
tee work, These speciications prob-
ably will have to be improved or aug-
mented to meet space requirements, but
essentially the format of the so-called
Minuteman specifications will be fol-
lowed.

Consistent with this approach, the
space parts group 15 working closely
now with the Minuteman Parts Control
Group, a predecessor and parallel group
composed principally of Minuteman
ICBM contractors, which led to a series
of high-reliability parts specifications
for that ballistic missile.

At present, I8 space contractors are
participating on a voluntary basis in the
Space Parts Working Group. These arc
equipment or sutum& manufacturers,
or major non-iadustrial government
contractors like Jet Propulsion Labora-
torv or the Applied Physics Laboratory.
Some of the companies represented on
the committee have component sub-
sidiaries or divisions, but these are not
permitted to play any role in the group.

Each participant has one or more
designated representatives in the
working group. ‘These representatives
usually are managers of reliability, speci-
fications and qtmdardu or design engi-
ncers at the contractor’s facilitics. Each
of these contractor representatives will
be given the status of a government
consultant in an arrangement for which
the details are still to be worked out.

Steering Committee

To conserve time and travel expenses,
participation 15 divided along geo-
graphical lines into six scparate sub-
Sroups which mect on occasions h]]Lfl'
hed by a goverming stecring committee
that convenes bi-monthly. The stecring
committee is composed of one repre-
sentative from each of the subgroups
with Lt. Col. James R. Golden, USAF,
chief of reliability and ql_mhh control
for Space Svystems Div., serving as
chairman,

There are also observers from Na-
tional Aeronautics and Space Adminis-
tration and Army Electronics Com-
mand. General meetings of the entire
working group, the first of which was
held in May, are expected to be called
several times a year.

The working group’s attention cur-
rently is centered on 16 generic types
of parts, such as resistors, capacitors,
connectors, semiconductor devices,
transformers, coils, chokes and relays.
Eventually, it plans to broaden into
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mechanical parts and hopes to get into
microciremts as  well, according to
Golden.

Each subgroup has a separate subject
or area of interest which is its principal
topic of concern. The subjects encoms-
pass such matters as lead materials, new
test methods and  environmental re-
quirements,  Additionally, every com-
pany within cach subgroup is pre-
paring specifications on a  separate
component, sclected on the basis of the
company’s previous experience  with
parts of this type.

In some instances, the subgroup’s
topic and the individual company's part
comncide.

Present plans call for specifications to
be prepared m a “tree” tvpe document,
with several individual documents con-
sistent with Minuteman specihications
of the Mil-P-358100 series. A cover
document would prescribe  projected
space envirommental requirements, tests
and test methods, such as leak tests
and shock, a general requirement com-
mon for all space parts.

Second Document

Second in the series would be a docu-
ment specifving requirements for each
class of components, such as relays,
transistors, ete. [Pinallv, a third docu-
ment would contain specihication sheets
with specific requirements of a particu-
lar component,

A sample of this tree document 15 be-
g prepared by one subgroup. A resis-
tor specification probably will be the
first specihcation completed as a trial
effort.

The 25 participants in the program
are:

e Group 1 (Northeast)—Airbome In-
struments Laboratory, American Bosch
Arma, Sperry Rand, Avco, Laboratory
for Lllectronics and Ravtheon.

¢ Group 2 (East)—Eastman Kodak, In-
ternational  Business Machines, Syl
vania, Radio Corp. of Amenca, General
Electric, Kearfott Div, of General Pre-
cision and Applied Physics Laboratory
of Johns Hopkins.

¢ Group 3 (Central)=AC Spark Plug,
Minneapolis-Honevwell and  MeDon-
nell Aircraft,

e Group 4 (Northwest)—Boeing, Lock-
heed Missiles & Space Co., Philco
Western Defense Laboratory and Aero-
jet-General.

e Group 5 (Southwest)—Philco’s Acro-
nutronic Div., General Dynamics/Astro-
nautics and North Amencan Aviation,
Inc.

® Group 6 (Southwest)—Hughes Air-
craft, Aerospace Corp., Douglas Air-
craft, Engineering Magnetics and Jet
Propulsion Laboratory.
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Super-orbital entry of a space vehicle—
one returning to earth from a planet,
rather than from an earth-orbiting mission
—would result in searing radiative heating
in addition to the more familiar convective
type. As a spacecraft nose enters atmos-
phere, it pushes the thin air aside. A
boundary layer is formed next to the skin.
Ahead of that is a compressed mass of
air; fronting that, a shock wave. The air
behind the shock wave becomes incan-
descent, ionizes, and radiates to the heat
shield. Within the boundary layer, friction
heats the nose cone by convection,
Lockheed scientists believe that at
higher than escape speed a blunt-nosed
vehicle may be unable to sustain the radi-
ative heating. Consequently, a return to
the previously discarded sharp nose is

indicated. Fluid mechanicists are calcu-
lating the heat load, determining how
rapidly the nose will ablate and how to
keep it sharp. Current shock tube tests
are providing some clues,

Another research project in Lockheed's
Fluid Mechanics Laboratories relates to
the flow of buoyant fluids. A typical study
program is the determination of how
liquid hydrogen, stored in a tank in
space, stratifies. This, in turn, deter-
mines the level of pressurization required
in order to extract all of the fluid. Scien-
tists made a mathematical model of
what they think occurs inside the tank.
With this as a guide, an actual tank was
constructed to obtain measurements
and photographs of the flow to verify
their theories.

LOOK AT LOCKHEED...AS A CAREER

Consider Lockheed's leadership in space
technology. Evaluate its accomplishments
—such as the Polaris missile, the Agena
vehicle's superb record of space mis-
sions. Examine its outstanding advantages
—location, advancement policies, creative
climate, opportunity for recognition,
Then write for a brochure that gives you
a more complete Look at Lockheed.
Address: Research & Development Staff,
Dept. M-46B, P.O. Box 504, Sunnyvale,
California. Lockheed is an equal oppor-
tunity employer.
SCIENTISTS & ENGINEERS : In addition
to positions relating to fluid mechanics,
otherimportant openings exist for special-
ists in: Inertial guidance « Orbit thermo-
dynamics « Electromagnetics » Mission &
trajectory analysis « Gas dynamics »
Chemical and nuclear propulsion «
Systems engineering

LOCKHEED

MISSILES & SPACE COMPANY

d GRTHYE O TERIOSN OF LOCRNES0 AMSCSRAFT COSaSS S0

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz,
Santa Maria, California « Cape Canaveral,
Florida » Huntsville, Alabama « Hawaii

LOOK AT LOCKHEED IN FLUID MECHANICS::

Taming temperature extremes

rE'E FILTER CENTER :'-1

» Laser Display Effort Planned—
USAF’s Acronautical Systems Div. s
seeking quahified sources to mmvestigate
techniques for design of a television
tvpe display which would be produced
bv a laser instead of an clectron beam.

P Solid State Transceivers Sought—
Rome Air Development Center plans
to sponsor development of an airhorne
VHF and UHF transceiver for ground-
air commumications using  all  solid-
state construchon and weighing  less
than 10 Ib. each. The VHF unit is to
provide 1,120 channels n the 100-156
mc. band while the UHF transceiver is
to provide 3,500 channels m the 225-
400 me. band. Industry  responscs

should be identihed S5-4-95 and U-4-94,

respectively,

B Optical Transceiver Study by RADC
—5Study program to determine over-all
charactenistics required in a laser com-
munications transceiver designed to op-
erate over path length of more than 50
mi., with a channel capacitv of one
billion bits per second, 15 planned by
Rome Air Development Center. Re-
sponses should be identihed U-4-15.

» Phased Laser Arrav Planned—Rome
Air Development Center 15 secking
quahfied sources for feasibility demon-
stration of a colherent optical array con-
sisting of laser oscillators, power ampli-
hers, electronic phase shifters, power
dividers and beam steering provisions.
RADC also 15 seeking sources to -
vestigate techniques for development
of continuous-wave laser oscillators,
power amplifiers and heterodvne detec-
tors all operating at a compatible fre-
quency, using sohd or gaseous matenals.

> Navy Secks Field Effect Microcir-
cuits—Navy Burcau of Ships plans to
sponsor program to develop semicon-
ductor mucrocircuits using held-cffect
active devices. Rome Air Development
Center is secking sources to develop
techniques for vacuum deposition of
thin-film thermoelectric cooling devices
on thin-Alm microcircuitry,

> MMRBM Getting New Microcircnit
Computer — Stellar nertial guidance
svstem  bemg  developed for  the
mobile medium-range ballistic missile
(MMRBM) by General Precision may
employ a new digital computer con-
structed largely of semiconductor micro-
circmits. A number of the new com-
puters, 24-bit versions of 1its “mcro-
tronic” system (AW Dec. 24, p. 43),
have been delivered by the Univac Div,
of Sperry Rand to General Precision.

About paper
for direct-writing
oscillographs:

Always order as “Kopak Linvacrarn Direct Print
Paper.” The name has been around for a while, but what
it covers i1s always subject to improvement. Today’s
Kopak Livacraprn Direct Print Paper permits the same
high writing speed as hitherto. The trace pops up quicker,
however. It’s darker on a Lighter background. It keeps
longer before treatment for permanence. It looks better
after the treatment,

Why not have the benefit of little advances like that
as soon as they come out’ Keep in touch with Eastman
Kodak Company, Photorecording Methods Division,
Rochester 4, N, Y,

Kodak

]

]

PROBLEMATICAL RECREATIONS 182

a RIGHT, cxl'Eﬂ with the
—contributed

i
Show that two WRONG's can make
additional restriction that 0 = zero.

A random check of the new products list from our RADCOM-
Emertron division revealed the following development: a new,
modified, lower-cost version of the standard Air Force electronic
altimeter set. Accurate to =2 feet from 0-40 feet and 3% from
40-5000 feet. Meets all military specifications, of course. They
call it Model 1380, Direct an inguiry to RADCOM-Emertron,
1140 E. W. Highwav, Silver Spring, Maryland.

ANSWER TO LAST WEEK'S PROBLEM: If we let the widths of the
three farms be A, B, and C, we have A (A+8) =B (B + 28)
= C (C + 34). The equation A (A + 8) = B (B <+ 28) has solu-
tions A =8, B=4 and A = 40, B = 32, Only the latter satisfies
the third equation, yielding the value C= 30. The farms are,
therefore, 40x48, 32x60 and 30x64, all containing 1920 sq. mi,

LITTON INDUSTRIES, INC.
Beverly Hills, California

AVIATION WEEK & SPACE TECHNOLOGY, August 5, 1943

113



—

=

- \

USS VANCOUVER (LPD-2), shown under way above, features a landing deck for six to 10 helicopters, an approach control tower (port
side amidships) and a crane for lowering boats. Ship carries 900 Marines and landing craft for heavy equipment,

Navy Building Helicopter-Attack Vessels

By Ward Wright

New York—New class of Navy trans-
ports (LPDs)—designed from the keel
up to deliver a complete combat unit
with its tanks, artillery, wvehicles and

cquipment by a landing craft-helicopter

combination—will become part of an
amphibious fleet of fast attack vessels
planned for the mid-1970s.

Plans for such a feet to satisfy
Marine Corps requirements for simul-
tancous  delivery of two reinforced
Marine divisions—one each in  the
Atlantic and Pacitfic—bv helicopter and
landing craft, have heen approved by
the r:lm:f of naval operations and the
seeretary of the Navy., Defense Dept.
15 TIOW '\ﬁl[hll]l"’ the p].lm for inclusion
in the Fiscal IG-I’:} defense budget.

Present Navy plans call for 10 to 14
LPDs by the early 1970s. Newest of
the class is the USS Vancouver (LPD-2)
commissioned in May and commanded
by Capt. Thomas C. Harbert, Jr.

USS Raleigh (LPD-1), was commis-
sioned Sept. 1, and joined the Amphi-
hious Foree, Atlantic Fleet in Apnl,
USS La Salle (LPD-3) is under con-
struction at New York Naval Shipvard,
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Brooklyn, and 1s scheduled for christen-
ing early this month, La Salle has an
additional deck for flag facilities, The
class is named for U. S, cities named
after explorers.

keels were laid simultancously  at
Brooklyn for USS Austin (LPD-4) and
USS Ogden (LPD-5) last February.
Both are scheduled for completion in
late 1964. LPD-6 1s slated for keel lay-
ing at Brooklvn in November, and
LF]] 7 and LPD-§ are under construc-
tion at Ingalls Shipbuilding Corp.,
Pascagoula, Miss. LPD-9 and LPD-10
are 'th:mn built at Puget Sound Bndge
& Dry dock Co., Scattle, Wash.

Vancouver, typical of her class, 1s
521 Ft. over-all. has a beam of 84 ft.,
displaces 14,000 tons, and draws 21 ft.
fully loaded. She can quarter more than
900 fully equipped combat troops in
addition to a ship’s company of 430
men and 27 officers.

Her helicopter platform occupies just
less than half her topsides. Beneath the
helicopter platform 15 a floodable well
deck containing landing craft which are
launched through the stern, Super-
hicially, she resembles Nawvv's LSD
(Landing Ship, Dock) class which has

no built-in helicopter capability.

While the full measure of LPD
capability 15 still unknown, due to new-
ness, present thinking is that LPDs
wont be assigned permanent comple-
ments of h:.]:r.n]:tm Most likely, heli-
copters operating from LPHs (AW Apr.
29, p. 28), which carrv about 2,000
troops and as many as 30 ]tLh{.u[:-l‘i:n
will be ferried to the LPDs where they

will remain for the duration of a specific
mission.

Depending on the mission, LPDs will
be assigned cight to 10 Sikorsky UH-
34D, or six 5|]~.::rthjl. CH-37C, CH-53A
or Boeing Vertol CH-46A lt-l'.‘]lt'ﬂpltfh.

On-board helicopter facilities include
pressure fueling and a shop to perform
limited maintenance, No provision is
made for bringing helicopters below
decks. A flight approach control installa-
tion on the port side facing aft gives
an unobstructed view of the landing
platform during takeoff and landing.

Below, major engineering considera-
tions center around rapid loading of
helicopters and landing craft, and flood-
g and emptving the well, or dock.

The well deck itself consists of :
hangar-like, rectangular room below thf:
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helicopter deck. At the forward end 15
a vehicle storage area, serviced by
clevators from the two cargo holds
below. This area also serves as an equip-
ment assembly area for gear armving
from the holds.

The vehicle storage area gives way to
a ramp leading to I]IL well or dock. The
well 15 shallower near the ramp and
deeper near the stern where 1t 15 closed
off from the sea by doors hinged top
and bottom. In the well, 1Jrr'.'1u1du|
landing craft rest on their bottoms until
the stern doors are opened, flooding the
dock, and then they are released.
Tracked wvehicles can be driven out
without Hoodmg.

Around the pernimeter of the well
deck, six bndge cranes nding around
an overhead track laid out like a horse-
shoe, pick up cargos of weapons and
supphies from the “vehicle storage arca
and deposit them n Lmdu‘l“ craft.
These cargos are brought up from the
holds in a trucksized clevator or in a
simaller elevator for lighter loads. The
smaller elevator services both the vehicle
s-'fn:]-r-lgz, area and the helicopter deck.

Two pallet conveyors are uwsed to
bring additional carzos from the forward
fl[ﬂ{lh back to the vehicle storage area
where the bridge cranes can reach them.
During an operation, fork lift truocks
help move loads on both the well and
helicopter decks,

Since some missions may call for a
deck load of extra vehicles instead of
helicopters, a retractable ramp has been
provided so thev can be doven from
the helicopter deck to the vehicle stor
Age anea,

In a landing operation, pre-loaded
landing craft would run into the beach,
unload, and return through the stem
to the mmp. Equipment and vehicles
from the vehicle storage area would be
conveved or drven directly mto the
waiting landing craft for the second
wave, The process is repeated until the
desired amount of equipment is ashore.

Meanwhile, if helicopter lift 15 part
of the operation, infantrymen would be
continuously lifted from the helicopter
deck to their objective. For some mis-
sions, however, all troops might be
landed from boats,

Vancouver carries a mixture of land-
mg craft, which like the helicopters, 15
determined by nussion, Boats carmied in
the well deck include one LCU (Land-
mg Craft, Utility), and three LCM-6s
(Landing Craft, Mechanized), or six
LCM-6s, or four larger LCM-8s, or 20
LVTs (Amtracks) or a combination of
any of these, She also carries two LCM-
Gs or two LCPLs (wave commander's
boats) on the boat deck which are
lowered by crane.

All of Vancouver's boats and auxili-
ary machinery are modihed to bum JP-5
turbine fuel for simplicity and ease of
supply. Her main boilers can be fired
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VAMNCOUVER'S STERN shows the hinged &m:-ﬁ lmﬂlnﬂ' to the w::“ or dock, thmugh “I't'i':h
landing craft carrying equipment are launched while troops are airlifted ashore.

by |P-5 m an emergency situation.

The other major design comsidera-
tion, rapid filling and l_tl‘||1t} mg of the
well, is achieved with a submanne-type
ballast svstem. The older LSD ships
pumped water from the ballast tanks
mechanically, but Vancouver blows it
out with air from fhve rotary compres-
SOTS

Fully looded, Vancouver's well holds
about 6,550 tons of sea water at a
depth of 4 ft. near the ramp and 10
ft, near the stern. By pressurizing her
32 hallast tanks holding 5,200 tons of
sea water to 15 psi., “Vancouver can
blow to a drv well in 15 min, raising
her high enough to shut her stern doors
and th under way. The remainder of
the ballast is pmhucl out of her tanks
in about 55 min. by the compressors.
Diesel exhaust can be diverted to the
ballast tanks to supplant the compres-
SOI5 1IN an CMmergency.,

Vancouver's troop compartments are
spartan by civilian standards but are an
improvement over World War 2 and
Korean War vintage transports., The
ship 15 effcctively  air-conditioned
throughout, the tiered canvas bunks are
furnished with 2-in. thick foam rubber
mattresses, and music can be piped to
troops over a separate address system.

Collapsible  wrting tables  and
benches can be attached to stanchions
which support the bunks, Troops have
small individual lockers for personal
cffects and larger lockers in adjacent
compartments for packs, sca bags and
uniforms, Mess halls are ftted out with
seats so troops do not have to stand
to eat as aboard older transports.

Vancouver contains a complete com-
bat information center (CIC) to keep
Marine and Navy commanders abreast
of troop progress and the total air-sur-
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face picture. The center houses a Navy
Tactical Data Svstem, radar viewing
equipment, and electronic counter-
measure and communications equip-
ment.

Her machinery —two  12,000-shp.
General Electric steam turbines pres-
surized by Babcock & Wilcox boilers
and coupled to twin screws through
Woestinghouse  reduction  gears—gives
Vancouver a sustained speed m excess
of 20 kt.

Vincouver's armament consists  of
eight 3 in. 50 cal. automatic guns n
twin mounts.

There are no hard and fast rules for
the employment of helicopter-carmying
vessels in an assault, Despite the pub-
licity and glamour of vertical envelop-
ment, Marnnes are quick to pomnt out
that the importance of landing troops,
weapons and supplies on 2 beach fmm
the sea has not been downgraded.
one Marnne officer put it “After we
studied helicopter assault for awhile,
we discovered the troops still had to
cat.”

What has happened to the amphibi-
ous concept since the Korean War is
that future landings will have to work
within the limitations posed by nuclear
threat,

These limitations mean that warships
and transports can not assemble off a
beach and lie for days discharging men
and materiel as they did during previous
wars. A modem amphibious force will
have to assemble quickly, unload what's
needed, when its needed—not merely
dumping a mass of materiel on the
beach—and disperse.

At the same time, the ground com-
mander will need support from the sea
as he always has, Vessels such as Van-
couver and the troop and hehcopter
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Martin Denver knows the importance
of placing individaals in the right career
opportunities. It knows the influencing
factors that attract top qualified person-
nel...and it has built a dynamic force
through the development policies and
procedures that make these factors a
standard company offer: challenging pro-
grams » progressive attitudes - excel-
lent working conditions < rewarding
compensation = opportunity for personal
and professional success.

You will get immediate consideration
for aerospace assignments in Martin's
TITAN 11l program if you qualify in any
of the following—or related—fields:

e AIRBORNE HYDRAULIC
SUB-SYSTEMS

e CONTROL SYSTEMS
* AEROTHERMODYNAMICS
o COMPONENTS

send resume to F. A. McGregor
Manager of Personnel Staffing
Mail #A-251 P.0.Box 179-A-6

A AT
i T T

Denver Division, Denver, Colorado

MART/S

An equal opportunity employer
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carrying LPH class give the ground
commander two things: support from
a dispersed position—235 to 50 mi. from
the beach—and another dimension to
his attack.

With helicopters, he can strike be-
hind, or on the beach, or lift rein-
forcements to points where his troops
are encountering difficulty, He can time
his ship-based helicopter attack to come
betore, after, or at the same time as
his waterborne assault. Or, he can hold
his helicopter force in reserve miles
away from the target.

While a vessel such as Vancouver
combings the characteristics of four
Navy ship classes: AKA cargo transports,
APA troop transports, LPH helicopter
aircraft carniers, and LSD dock ships, it
is not meant as a replacement for any
of these, Need still exists for improved
versions of most of these tvpes., What
the LPD gives is a new measure of
Hexibility in tailoring the fleet to At the
miss1on,

Marines and Navy reached agrec-
ment for the first time this vear on the
trpe and number of amphibious and
helicopter vessels needed for the 1970s.
While the actual tvpes and numbers
planned are secret, the fleet will proba-

bly contain, in addition to other tvpes,
about cight LPHs, 14 LPDs, a new

generation of 20 kt. LSTs (Landing
Ship, Tank), and some fast roll-on, roll-
off attack transports. The modermized
fleet will probably have about 130
ships—the present total of the com-
bined Atlantic and Pacihc amphibious
fleets.

Navy now has seven LPHs, four con-
verted from aircraft carners and three
new construction ships built from the
keel up for helicopters, An eighth-
LPH-9, is slated for completion in late
1964. LPH-6, USS Thetis Bay, con-
verted from a World War 2 “Anzio”
class carmer, will be retired in the near
future. LPH-4, -5, and -8—the USS
Boxer, USS Princeton, and USS Valley
Forge—all converted from “Essex™ class
carriers, will be retired and replaced by
the early 1970s.

One problem of considerable concern
to the Marines, which has not been
resolved in plans tor a modern amphibi-
ous fleet, is the growing shortage of
Naval guns of all cahbers for beach-
head support.

At present, Navy has no ship in com-
mission which can fire any shell larger
than § in. and it has few of these.
Despite the role of tactical air power,
Marines feel that for pounding shore in-
stallations cheaply and accurately, naval
gunhire is still best,

Rocket Engine Plucement Shown on NF-104A

Throttlable AR-2 rocket of 6,000 1b. thrust is shown mounted in tail of one of threc
NEF-104A  trainers, converted by Lockheed-Califormia Co. for Air Force's Aerospace

Research Pilot School at Edwards AFB, Calif.

Rocket will help boost aircraft to 120,000

to 130,000 ft., where hydrogen peroxide reaction jets in nose and wingtips will be used
to simulate re-entry into the atmosphere (AW July 22, p. 253).
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NEW AEROSPACE PRODUCTS

Static Inverter

Static 50-v. amp. mverter 15 designed
o supply power to flight instruments,

Unit converts 28 n:l-_ to 115, 40,
it 6 va.c. at 400 cps.

Inverter, Part No. 26130073, oper-

ates on input voltages as low as 20 v.
and can withstand S0 v.d.c. transients.
Input voltages down to 6 v.d.c. will
not damage the unit.

Measuring 5 « 4 x 24 . -.mcl weigh-
mg 2.1 1b., the inverter has a 2,500-hr.
minimum service life and operates in
ambient temperatures from =31 to
+71C,

Vapor Corp., 6444 W, Howard St.,
Chicago 48§, I11.

Cryogenic Refrigerator

Miniature  crvogenic  refrigerator,
Model #42500, will operate from 25-
00K, weighs 10-12 1b., exclusive of
d.c. or a.c. motor and measures 4 x 5 x
12 in.

Input power is 200 w. at 30K and
100 w. at 100K.

Cold production of the refrigerator
is approximately 1 w. at 30K and 10
w, at 100K,

Cooling area size depends on tem-
perature required and insulation. Unit

15 de n"nul for contact Eqruhu’f Or remaote
L[HJ]JH” by recondensing, JLL[]H]]E:I" t
the m; |1|uf|Ltanr

Crvogenerators Div, of North Amen-
can P|1|1||h Co., Inc., Mendon & Angell
Roacls, ;hhtnu, K. ],

Business Aircraft Heater

Heater 15 designed for single- and
twin-engine business aircraft, It oper-
ates on the ground as well as inflight
and requires no enging warmup, the
manufacturer says.

Heater comes in 15,000-50,000 btu/

hr. outputs, weighs lﬂ!r'“i Ib. and is
20-26 in. long, with a 5-6 $-in.-dia. cas-
mg excluding the Llﬂctmmc housing
unit, depending upon which capacity
heater 15 required. Heater 15 FAA-

approved.

Janitrol Aero Div.,, Midland-Ross
Corp., 4200 Surface Rd., Columbus,
Ohio.

Heating Rate Transducer

Model C-1119 muimature transducer,
with fast response tume, is designed to
measure transient heating rates on mis-
siles and spacecraft. A small diameter
of 0.125 in. permits its use on curved

surfaces  without disturbing  aerody-
namic conhgurations. Length is 0.165
in.

Transducer requires no power or
reference junction. Full-scale output s
10 mv. at a heating rate level of 30
btu/ft.*sec.

Hy-Cal Engineering, 12105 Los Nie-
tos Rd., Santa Fe Springs, Calif.
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How much
lebensraum

Room for how many circuits on a
dot? On a pin-head? A pin-point?
Can you connect them? Reliably?
For a missile? A sub?

AT AUTOMETICS these are realistic
questions necessary to leadership in
applied microminiaturization for
higher missile reliability...lower
weight, cost...smaller computers,
guidance equipment...new elec-
tronic applications...automatic
“erews'” for spacecraft. Current
opportunities for inquiring specialists:

Radar Systems Scientist: Analyze
and develop rodar data processing
techniques and hardware for air-
borne radar systems.

Operations Research Specialist:
Apply military operations research
techniques to military electronic sys-
tems requirements; reference to feasi-
bility analysis, military tactics, and
logistics.

Electronic Thermodynamicist: Con-
duct studies on environmental control
requirements for advanced inertial
navigation systems including devel-
opment of models for heat transfer
and thermodynamics miniaturized
inertial navigation systems.

If you are ready fo move ahead with
one of the nation's fop electronics
orgonizations, send your resume now
te Mr. A. H. Theibert, Professional
Recruiting Services, Autonetics, Ana-
heim, California.

All qualified applicants will receive con-

sideration for employment without regard
to race, creed, color, or notional arigin.

Autonetics 7D

DIVISION OF NORTH AMERICAN AVIATION

Manning the frontiers of slectronic progress

on a pin-point?
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WHO'S WHERE

(Continued from page 23) S#EP up to the new

Changes | GRA”D COHM‘”DER

Gordon Banerian, senior scientist, Aero-
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. jet-General Corp.s Liqmd Rocket FPlant,
Sacramento, Calif.
: W. Robert Archibald, assistant to the

peneral manager, Gyro Div. of Ganmm
Controls Corp., Duarte, Calif.

Dr. James W, Singleton, manager-Wash-
mgton Lhv,, System Development Corp.,
with ofhces i Falls Church, Va.

William D. Eikenberry, marketing dirce-
tor, Lear Jet Corp.,, Wichita, Kan

Milton ]J. Berg, assistant director, Engi
neering Mechamies Laboratory, Space Tech-
nology Laboratories, Inc., Redondo Beach, ‘

Calif., 2 snbsidiary of Thompson Ramo | | 1 . "WHATEVER YOU'RE FLYING NOW

Wooldndee, Inc, i
g ... WHATEVER YOU'RE CONSIDERING
pan, succeeding Dr. Martin C. Steele, who
e 290—stead ise, 244—
George ]. Vila, manager of the IH."'-‘-]fn' formance Tﬂlp SP'EEI.‘.', steaay cruise
Dr. Edward A. Wolff, manager, Space
'y L Llovd B. "Tribble, manager, Technical @E@@MMA ﬁ}"? -FE} E{@II
" Coordination and Administration, Boosters IV & & N

Dr. Maurice Glicksman, director of re-
. . .you'll get more BIG value in the new
15 Teburning to the David Sarmmoff Research
established Cleveland (Ohio) office of Gen- uses any airstrip. BIG cabin seats up to @ in roomy
Engineering  Laboratory, Acro Geo  Astro
and Field Tests Group, San Bernardino

: ,?-ﬂ,p.r:;;g.pf. '™

scarch, Laboratorics RCA, Inc., Tokyo, Ja-
Grand Commander! BIG Aero Commander per-
Center.
cral Dynamics Corp. | comfort, Write for brochure.
Corp., College Park, Md.

....... i
(Calif.) Operations of Acrospace  Corp. AERO COMMANDER, INC., BETHANY, OKLAHOMA, subsidiary of ROCKWELL-STANDARD n.,“"’? CORPORATION
ey Other San Bemardino Operations appoint- Wa—
ments: Robert F. Newbold, managzer, Sub-
ATRA g e h ity Svstems Studies, Advanced Planning Div; == _ 5
' Dr. Robert G. Wilson, head, Telemetn

and Instrumentation Section, Radar and
Communicabions ﬂtpl‘: Arthur . Morse,

7 head, Arming and Fuzing Scction, Radar i
PHYSICISTS for research work _ B oot || Electrical Engineers

Smith, assistant manager, Re-entry Viehicle

at Hughes new S[JHCE Simulation Lﬂbﬁl‘ﬂtﬁl"y | i i i Systems, Mobile Mid-Range Ballistic Mis

sile  Program  (MMRBM): William C.

- e @
Yengst, assistant director, Adaptive Svstems Mathematltla“s
Frogram, Engineering Div.

Robert Zwart, supervisor, Project Engi

Creating a near-perfect simulation of the space iro ! f [ [ f I hambers? F‘LH[HEHDIUP'L '-\L-I”]H'JFJI{:E By Melpar's Flight Simulation Laboratory has immeciate

. A near- i £t Nz environ- Bms OF CryagenicC pumping or very large vacuum chambers;: 0rp., Hmington, Dl s . - "
ment is an intriguing problem. There are more difficulties than  To investigate these areas, Hughes Space Systems Division is Dr. Herman 1. Leon, director, Systems FEEd for ?nngEfE and mathematicians in the follow
appear on the surface. organizing a small research group 1o support the efforts of the H'l"-t'q'll'-i.']l‘.'ﬂl_t:l '['L'L'hurr]n:_qy Center, San IFer INg areas:

For example, how would you achieve perfectly parallel rays new Space Simulation Laboratory, Specific projects and pro- Ii..EEIE_'.]I'J.I Calif. (the California operation 1?1' e« PRELIMINARY DESIGN | .

of absolutely equal intensity to simulate solar energy? Orafar grams being designed and developed are the SURVEYOR I'TT Federal Laboratories, Nutley, N. ].}. For the development of mathematical models and the generation of |

better vacuum than ilab =antlv? How v ou theo- L E4 1 il e k] i R L o Thomas A. Fitzgerald, director of adver test criteria utilizing the laboratories SD5 920 digital computer.
acuum than avallable presently? How would you theo (Softlunarlanding vehicle); SYNCOM (Synchronous orbit com- tising and public relations, SKF Industries,

FEIPCEI.”}" forecast the behavior of various materials in a munications satellite); several types of anti-missile missiles Inc.. Philadelshia. Pa. e SYSTEMS DESIGN

i

| - ; 2de ta salve i g i e R R s : " , For the logic design of digital equipment, specifying necessary digital/
vacuum? What advances can be made to solve the prob-  Some of the key positions open now include: Fielding G. Lucas, dircctor, Federal Sys. analog intﬁrlace F.'Euuipn‘rﬂrlﬂ’[ theqanp:;lysis nfpreallftirﬁe flight E?Emuﬁltiun
i i i i ] femis ..I'PT:]J'LL'““" I-}i'l.'-. IIII']II_"'»"I.".'-I_"” ].T:L\'.'-I.‘ITH]!'.{ n h d | n Iﬂ[ Eﬂﬂl:ﬂ com ut.Er g 51.E|T|5 fu.r '”i hl:
HEE‘EH-H:I'I Fh‘}"ﬁlﬂ‘lﬁt. ."II!'- doclor's eqgree in Vacuum TEI:I'II'I-EIIL'IQ}F. 'j"-' 8] "'I._-‘.-.“_]"I'J. de Applicants should have a dooree fraom an aceradited ata ]1|‘£_Jf'|_"~.'~_.i]|I:rl! with [i"I'TI.-L';’."-i in Washine :?':J.uelrantirsﬂ d the eSIE b a f E
I o T = - f= i =y i =1 2T, = j i %, Py Y T . o S = - L - 5 i h oo r i r ] . i i v ey X i » | ’
5.:'7-' = r’r.'.|.-11€-,;l.'| branch o ﬂ_l'?g"uﬁ would be i nprovements | e achevement of ulira wuniversity. U.S. cilizenship required, Hughes is an ton. . C.. succeeding Donald F. Brosnan
strongly preterred. | he position would involve levels of vacuum under conditions of high egual opportunity emplayer, now dir ':-}-r. r. i E-th [1:';1]1 LIEIH]TIIIE:E}]LI'.] .}"lﬂ"l; ¢ PROGRAMMING
i fz Nl m | eilillty Fi E=Talalla 9 i - T-1-1: | i + 7 (ALY i R ! . . " EST i ' W & ¥ - =
r.’.a:_‘u[ I"'-_'}ra,‘_..ll}lthll:llfl'l_,r .|:-r_.,|'|r$ ]"_‘ll._-,-..FII..J. .:1“|f., _.1 ass Tow, e B e et \ :|:I|i|':'l|;ll- - B LI - .Ij'h' To wrile and dEhug programs fqufn{gd.pmnt FEEE-tITI'I-EE computers o
rection and nature of the Space Environmen:- Sl dodu o 8 A A 3 MR kL be used with special purpose digital and analog equipment for the
tal Laboratory's exploratory efforts. Also in- Cryogenics. Studies would include the use sk b R Ira W. Kane, manager-telemetry tracking real time simulation of aircraft.
volved would l::elthe direction of Experimental  of cryagenic fluids for thermal conirol of space MR. ROBERT A. MARTIN and control programs, WDL Div., Philco For Further Dafalls Write To
Physicists on planned programs and private chambers, the development of techriques Head of Employment EUI']'.I., Pala Alto. Calif. and Edward C. : ,
investigations, RN B e i e bl et it Bt B aoer-feld PRI JOHN A. HAVERFIELD — Mancger, Professional Placement
: Or taprication ot large cryogenic therma Hughes Aerospace Divisions uarma, manager-neld operations. |
Experimental Physicists—Optics. The PAa02s and the investigation of surface prop- 11940 W. Jefferson Blvd. James M. McCarty, manager of engineer- _‘F""“‘-f
major responsibility would be fo study and Srles at cryogemc temperatures. Ph. D, with Culver City 4, California ing, West Coast Operations (Costa Mesa, d
tully comprehend all the work in the field of EXPEMIENCE In Cryogenics preferred, Calif.) for Perkin-Elmer Corp. v Iﬂc
i g il i = B e waiesiile Al Car . = . ¥
f.l-!ﬂl EIIH]LJ;ET.!Gl?,-[-hr_ WOrKE Wwoulg |'|'-.-.:---?I ,T-_ ey — II'I.]Ii]" R.. LI’."":'IT].I:. "!-1“.'!!::"4_'1 '“E PH!]EU:' T'l..‘]ﬂ' A El.l'hﬁ'l:ﬁﬂl‘ of Westinahouea Alr Broks ':DITIFEII"I-H’
a!l_.E'r'.EItI"_l!'!-.;If]. high temperature sources, geo- Th_EnretiL’ﬁl Physicist/Mathematician. A o raatinG & rew wirld with fectoniss Vit for the Wathinston (D.C5 ofice. of ¥ g
meftric G'!.'.;’[I'ZE. evaluation of the optical para- well trained scientist with unusual versatil- f o e e e e 1 "'I.LTt-:IiL'f Ceness {;urpﬁ : 3408 Arlington Blvd.,, Falls Church, Va. (A suburb of Washinglon, D, C.)
meters of materials, etc. Extremely long un-  ityis required, Good understanding of particle b i s e Lis Ty . an equal opportinity employer
interrupted tests will be a vital part of the physics, physical chemistry and theoretical : HUGHES : Col. 1. R. F'Erﬁn_l_. Director of Mainte- it
program to determine the reliability and op- optics will be necessary to permit an effective 1 E nance, Oklahoma City Air Materiel Area,
erational characteristics commensurate with  understanding of the thearstical problems HUGHES ATRCRAFT COMPANY Finker AFB, Okla.
the opace Systems Division requirements. whichwill arise asaresultof experimentation, AEROSPACE DIVISIONS
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Boeing has primary developmental,
building and test responsibility for
MNASA's Saturn 5-1C advanced first
stage booster, Aero-Space Division's
Saturn Booster Hl'um'h has il]l:l!'ll'!i'“i]l{-‘_.
long-range openings offering pro-
fessional challenge and rapid ad-
vancement Lo _‘.'_F:'Htli.'!l.{.,' ﬂl]_'.;i“{"['rt‘-
and scientists.

This rapidly expanding program pro-
vides unique advancement advantages
and ground-floor opportunities to
physicists, mathematicians and engi-
neers with the following specialties:
electrical /electronics. propulsion,
structural design, systems tesl. manu-
facturing., tooling, [lacilities, aerody-
“ﬂn]iﬂﬁ. Cl-}r{_l"l_rl'ﬂi{'f"- -',l'[“l Ili;ll Vacuum
technology.

Salaries are commensurate with all

A
A
TR
N I SATURN S-1C

45 A\~

levels of education and experience.
Minimum requirement is a B.S. degree
in any applicable scientific discipline,
Boeing pays travel and moving allow-
ances to newly-hired personnel.

Saturn assignments are in New Orleans
as well as in Huntsville, Alabama. Other
missile and space programs at Boeing’s
Aero-Space Division include the solid-
fuel Minuteman ICBM and X-20 Dyna-

Soar boost-ghde vehicle.

Send your resume to Mr. L. Wendell
Hays, The Boeing Company, P. 0. Box
20088 - AXA, New Orleans 26, Louist-
ana. An equal opportunity employer.

BOEING

AERO-SPACE DIVISION

Diher Divisions: Alrplane = Vertol s Industrial Products = Also, Boeing Scientific Researeh Laboratories

120

EMPLOYMENT
OPPORTUNITIES

The Advertisements in this sec-
tion include all employment op-
nortunities — executive, man-
agement, technical, selling,
office, skilled, manual, ete. Look
in the forward section of the
magazine for additional Em-
i}][i‘l.m{‘ni Opportunities adver-
tising.

STRUCTURAL
TEST ENGINEERS

VTOL, Rockets, Space Vehicles

Positions are open in the Engi-
nicering  Laboratories at Bell
Acrosvalems For:

1. Senior Engineer to head the
structural propgrams asso-
ciated with VTOL #irceraft
and simulators, ond to per-
form professionnl work i fudl
provide technieal super-
vigsion for all structural
test associnterd with aero-
= i l.'r']'lirE-L'.-. anid systems.
Requires BS in ME or CE
plus minimum 6 years ex-
perience In structural test
work with aireraft and
apace wvehicles, Salary to
AT

. Test Engineera to perform
professionnal work #Assocl-
ateidd with shoek, vibration
and acceleration testing of
componsEnts  and svateams
asgnclated with rocket and
IMEFATICE vehicles, He-
auiree BS in ME or CE or
erquivalent and minimum 3
vears expertence in struc-
tural test. Salary to F11,
o,

lell Aerozystems Company |Is AC-
tively engaged in a variety of inter-
sating programs,. including G.E.M.
vehiclea (the S2KMR-1 Hydroskim-
mer is the lareeést alr eushion vehiele
in the 11.%.%, 4 Lunar Landing Re-
search Vehicle, a multiple re-start
rive et engine, and investigation ol
new applications for advianced roelket
enginea, The positions now open Dro-
vide excellent carcer potential for
tplented, amhbhitious men.

Please send resumes lo
Mr. Thomas Fritschi, Dept. B-30

D se

AEROSYSTEMS
COMPANY

Eoriidieg BF Bfos sEROARECE CORRDRAT.D - a furliem] & casany

P. 0. Box #1, Buffalo 5. N. Y.

An Eqgual Opportunity Emploner

NOW TOAK = (5 ANGOUIT = ST QOGRS « QHLANDO - MONMEAPRMIS = ATLANTA
CONFIDENTIAL
SELECTIVE
- o FEE-PAID
ALL DEGREES
SIND RISUME TOy

AEROSPACE

JEESN pLACEMENT CORPORATION
P.O. Box 2125 Philadelphio, Pa, 19103
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AEROSPACE
SYSTEMS
ENGINEERS

are you a

secondary reader?

If someone tore out the
GENERAL PRECISION AERO-
SPACE insert that faced page
90, contact us right away. It
listed some 27 top systems
openings.

We will be glad to mail you
another copy.

Write to Robert LoPresto,
General Precision Aerospace,
1150 McBride Avenue, Dept.
100, Little Falls, New Jersey.

_KEARFOTT DIVISION®GPL DIVISION
SYSTEMS DIVISION® RESEARCH CENTER

@ CENERAL
PRECISION

AEROSPAGCE
ST e

1150 McBRIDE AVEMUE, LITTLE FALLS, NEW JERSEY
An Equal Dpportunity Employer

SOPHISTICATED
' ENGINEERS

A NEW 5STATE OF THE ART

We have succeeded in the development of
an entirely new concept for the 3SUCCESS-
FUL plocement of gqualified engineers oand
sciontists, “We now hove in excess of 4,000

| openings in the $8,000.00 to 540,000 bracket.

Mever a charge to applicont. For confidential
consideration submil resume in  duplicate
indicating gecgrophical preference ond salory
requirements,

BERRY ASSOCIATES, INC.
| Suite 1711, 1421 Chastnut 5.,
Philadelphia 2, Penna.

Locust J-00654

ADHDRESY MoX NGO, REPEIESR TO: Bor No.
lagsificd dde. iv. af s pubilication.
Send Lo ofice eigri el g,
NEW YORK rouvse: P, 0, floe 12
CHICAGD gl vya N, Wiekigian Adie,
BAN FRANCISUCD 24201 255 Califarnig Kl

—

POSITIONS VACANT

Power Plant Engincer. Piston and jet. Sales
position in Dallas and Kansas City aren. Ex-
cellent potential. Established company.
P-2618, Aviation Week/5.T.

Helicopter Pilots: If you are interested in
career employvment, have minimum 400 hours
first FPilot helicopter time, are under 44,
weight less than 1756 pounds, contact: Petro-
leum Helicopters, lLafayette, Louiziana, An
erpunl opportunity employer.

SELLING OPPORTUNITY OFFERED

Mfig. Representatives—Expeérienced in selling
to aeraspace industry. Backpground in ad-
hesive technology, fiberglass and bonded
honeveomhb structures helpful. We are a
antional well financed manufacturer of honey-
comhb ¢core materinls and pre expanding our
-.u}'m-. program. RW 2675 Aviation Week/
s

IBM FEDERAL SYSTEMS DIVISION
SPACE GUIDANCE CENTER

TECHNICAL DIRECTION & SENIOR STAFF LEVELS

Candidates with more than five years’ professional experience are in-
vited to investigate newly defined positions invelving the establishment
and design of new progress and systems—in a fine professional environ-
ment.

PRINCIPAL AREAS OF INVESTIGATION

Advanced Computer Organization and Reliability
Reconnaissance Data Acquisition
Reconnaissance Data Processing

Design Automation
Systems Synthesis
Operations Research
Guidance and Control Systems Design
Inertial Guidance Systems and Equipment
Space Navigation
Manned Space Flight
Space Trajectory Analysis
Semiconductor Physics
Thin Film Studies
Aerospace Materials Engineering
Electromagnetic and Optical Sensors
High Reseolution Radar
Information Retrieval Programming
Optics/Electron Beam
Power Supplies
Analog to Digital Systems

PRINCIPAL POSITIONS TO BE FILLED IN

Advanced Systems Research
Applied Research

Operations Analysis
Human Factors
Marketing

Assignments are available throughout the U. S., especially Owego, M. Y.
(in the Finger Lakes region): Kingston, N, Y.; Bethesda, Md.; Huntsville,
Alabama; Colorado Springs, Colo.; and Los Angeles, California.

IBM, an Equal Opportunity Employer, offers a farsighted program of
personal and family benefits.

Qualified personnel unable to come in for an interview are invited to
send their resume in confidence to:

Clinton H. Grace, Mgr. of Engineering
IBM Space Guidance Center, Dept. 524H1
Owego, New York

INTERNATIONAL BUSINESS MACHINES CORPORATION
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HE PEOPLE OF GRUMMAN

The success or failure of a company lies precisely in its
people and their level of performance. There are no hard
departmental lines at Grumman. The approach to work
IS flexible, the environment informal. Here the engineer,
whose area of responsibility is broad, is free to move in
the direction his talents take him.

If, in describing the engineering climate at Grumman,
one were restricted to single descriptive words . . . ''Sta-
bility'' . . . "'"Growth"" would come paturally to mind,. Some
vital statistics: 63% of our people have been with the
company for more than 5 years, 45% 10 years and longer.
Grumman has a record of job stability that is unique: the
annual turnover rate is less than one-quarter that of the
rest of the industry.

If a growth spot and Grumman’s record of stability appeals
to your instincts, you are cordially urged to consider the

following positions:

Human Factors Engineers—BS in Engineenng, or MA or PhD in Exper-
mental Psychology, with 2 vears human faclors @xperience o work
on advanced aerospace programs in one or more of the following
areas: systems analysis, display and contral design, work station
layout, design for maintainability and training analysis and training
devices,

adress ProBY™ L “poiermo

w1, Hanan and
) Senior Heat Transfer Engineers—85 or M5 with minimum of 3 years
traning and experionce in structural heal transfer analysis i5 re
quired, Will develop |IBM programs and olhér analylical tools as
neegded to handle complicated configurations and end condstion for
space vehicle structures and propulsion systems, Must be capable of
determining téemperature distributions and réecommended heal trans.
fer configurations for initial structural designs and the detalded analy-
ses, and test verification work to complete the design.

Senior Propulsion Aerodynamicists/Aerothermodynamicists — B> or
MS with 5 years minimum experience in one or more of the following;
Mozzles, Thrust Vector Control. Air Induction Systems. Reaction Jot
Systems, Ducted Fans, Rocket Plumes. Pressurization Systems, Air
borne Cooling, Boundary Layer Analysis and Control, Rotary Ma-
chinery Analysis, Ramjets, Exhaust Systems, Compressible Fluid
Flow, Windtunnel Testing, Thrust Reversers, and Hypersanic Airs
breathing Propulsion Systems,

il]-.-'l--':.'L.L|.1.1.-1"| apd T
intl » Shieldin®
ﬁm'li-nmnnf_jmr: skt

Il“ .i]m
H

Fluid Mechanics Engineers/Internal Aerodynamicists—B85 or M5 with
a minimum of 2 years experience applicable to analysis and test
work on Reaction Jet Control Systermns, Nozzle Design, Inlets, Jet
Exhausts, Gas Bearings, Pressurization Systems, Thrust Vector Con-
trol, VTOL Internal Flow and Airborne Cooling Systems.

Propulsion Analysts—With ability to set up programs, and analyze
complex propulsion problems involving liguid rocket systems. A degree
in Engineering, Physics, or Mathematics plus direct experience with
IBM 7090 or 1620 is required, Special experience with propellants,
rocket tests, or flow systems is very desirable,

Rocket Propulsion Engineers—Engineering degree plus seéveral years
of direct experience in the analysis, design, development, or testing of
liquid rockets. Duties will involve analysis and development of pro-
pulsion systems for manned space vehicle, Special experience in
propellant flow analysis, reaction control rockets, or I1BM program-
ming is desirable. Both junior and senior positions available.

Electronic Support Equipment Engineers — Electronic Engineers ex-
perienced with digital computers., radar and commumications who
welcome an opportunity to utilize their present skills whale thay extend
their technical background 10 new areas, These engineers will analyze
coampleX asrospace vehicle systems to establhish test logic and tec-
niques invalved in a comprehensive automatic test program ultibzing
ground support equipment. BSEE with a minimum of 3 yrs. exp. re-
quired.

Aerospace Environmental Control & Life Support Systems Engineers
—BS in ME, Chemical Eng., or EE, minimum 2 years fluid mechanics
and/ar thermodynamics experience in analysis, design, development.
testing, installation for aircraft and space vehicles in one or more of
the following areas: ENVIRONMENTAL CONTROL (Cabin, Equipment,
Pressure Suit-cooling, heating pressure, humidity, contrals): LIFE
SUPPORT (Stored, Regenerative, Ecological Systems-CD;, toxic gases,
odor and moisture removall; CRYOQGENMNICS (Storage, Supply, Temper-
ature and Pressure Controls); TESTING (Development, Qualification,
Functional Pre-flight).

Weights Analysis Engineers—To work on advanced aircraft and space
programs, Responsibilities will include: analysis of structural and
system weights; maintenance of weight and balance records; prepa-
ration of weight reports. Previous aircraft or space vehicle weight
gxperience desired.

GRUMMAN

AIRCRAFT ENGINEERING CORPORATION
Bethpage-+Long Island+New York

EM reports recent developments in science and engineering, To arrange an immediate interview,

SEND RESUME 1o
Mr. P. W. Van Fullten,
Manager Engineening Employment,

If you would like to contribute to the work being done in science Dept. GR-25

and engineering at IBM (an Equal Opportunity Employer), please

. . (An Equal Opportunity Empl )
write to: Manager of Employment, IBM Corporation, Department bty Emeioye

524H1,590 Madison Avenue, New York City 22, New York.
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CLASSIFIED s EA R c H '. ' G H T s E C T , O N ADVERTISING

BUSINESS OPPORTUNITIES

DISPLAYED RATE:

The advertising rate is $31.00 per inch for oll advertising appearing on
other than on controct basis. Contract rotes on request,

AMN ADVERTISING INCH is mecsured 78 inch verticolly on one column,

4 columns—30 inches—tio a paoge.

EQUIPMENT - USED or RESALE

UNDISPLAYED RATE:

52,70 a line, minimum 3 lines. To figure advance payment count 3
average words as o line,

PROPOSALS, S2.70 o line an insertion,

BOX MUMBERS count os one line additional in undisplayed ods.

send NEW Ads or Inguiries fa Clossified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 10034, M. Y.

| icer, Sperry 5P-3—autopilot, maony ecxtras,

AIRCRAFT FOR LEASE

MARTIN 202 .. .
DOUGLAS DOC-4 ....... ..c0000:06°2::34
DOUGLAS DC-6B ................. .

LOCKHEED T49A . ..........cc00494 .
LOCKHEED 1049 G. ., .....c000 00044
LOCKHEED 1049 H. . ... ...¢c.c0ueiuo

DOUGLAS DC-7 . ... ... iecvinrnncsans

Rates as low as

........ ve oo ne.31,000.00 per month

...... i i es s - 3400000 per month
.............. $6,000.00 per month
............. $5,000.00 per month
s bk e sare e« 3d,000.00 per month
.. .. %5,500.00 per month
.$7,000.00 per month

‘or by the hour

INTERNATIONAL AERODYNE, INC.

11319 Vanowen Street

P. O. Box 3007

Nerth Hellyweood, Califernia

Telephone B77-7103

| TIMMINS

AVIATION

LIMITEDHD

VISCOUNT—Beautiful interior, 19 place
executive. Qutstanding value.

DC-3 Airline configuration write for details.

DC-3 Exccutive configuration.

LODESTARS—Three to choose from—prices
and condition vary.

BEECH 1B's—Low time and exccutive in-
terior (one 9 place high density)

CATALINA (PBY)—Amphibian newly li-
censed two man crew—sell or lease.

D.H. DOVES—two ta choose from, execu-
tive interior, good radio.

BEECH DEBOMAIRS—Two, low time, like
noew—make offars.

BELL 47 G 2—Two hove just been released
for sale, excellent condition, %23,950.00
Canadian dollars.

AERDO COMMAMNDER &4B0 F—lightweoight de- I

B 26 on Mork conversion.
Adrcraft listings required.

Write for further information.

IMN TORONTD .......... Phone &76-2650
IN CALGARY .......... Phone 277-0495
IN EDMONTON ......... Phone 299-T287

TIMMINS |8

AVIATION

LIMITED
MONTREAL INTERMATIONAL AIRPORT

PHOMNE: 831-5801

OXYGEN EQUIPMENT
l E n ﬂ Sales and Service

Phonet Spring 2-1421, El Segundo, Califarnia

Cable: Interair

 Immediately available

FOR SALE

PaW-R2000-TM2/D5/5D-138

ENGINES
OVERHAULED AND CERTIFIED
FAA Cf AR-B
ALSO ZERO HOUR BUILD-UPS
ror DC-4/C-54
Contact:

SALES DEFARTMENT-ISRARL-AIRCRAFT
INDUSTRIES
LOD ATRPORT-IERAEL
TELEX: ISRAVIA LA B9614
CABLES: “"ISRAELAVIA™
TEL: LOD 971072-8-4, 371151

Mr. Used Equipment
Dealer:

When you adverfise in the Searchlight
Section . . . You hove hired your mos!

Ppe rsuosive .IDIEII'I'IDJ'H

He's efficient . . . Ha thrives on long hours

. His territory is the entire nation . . .
and overseas . . . He doesn't see buyers of
used ond new surplus equipment: They

e him—regularly. They depend on him.

He is Searchlight—The section of this pub-
lication where wise dealers adveriise and

list their stocks for sale.

SEARCHLIGHT SECTION
Classified Advertising Diwv.
Post Office Box 12

New York, N. Y., 10036

SEARGHLIGHT

' Equipment

Locating Service

No Cost or Obligation

This service is aimed at
helping yvou, the reader of
“SEARCHLIGHT”, to lo-
cate Surplus new and used
aviation equipment and
components not currently
advertised. (This service is

for USER-BUYERS only).

How to use: Check the deal-
er ads to see if what you
want is not currently ad-
vertised. If not, send us the
specifications of the equip-
ment wanted on the coupon
below, or on your own com-
pany letterhead to:

Searchlight Equipment
Locating Service
¢/o Aviation Week & Space
Technology

P.O. Box 12, N.Y., N.Y., 10036

Your requirements will be
brought promptly to the at-
tention of the egquipment
dealers advertising in this
section. You will receive re-
plies directly from them.

Searchlight Equipment Locating Service
c/o Aviation Week & Spoce Technology
P. 0. Box 12, New York, N. Y., 10036

Pleass help us locate the followlng equip-
ment componantim
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AUTOMATIC CHECKOUT
OF
MANNED SPACECRAFT

North American Aviation's Space
and Information Systems Division
is developing a checkout system
consisting of unique and highly
versatile computer controlled dig-
ital command, data acquisition,
and data transmission systems.
State-of-the-art technologies are
being employed with applications
toward future requirements where |
microminiaturization and ad-
vanced systems design concepts
will require new studies and tech-
niques,

LOGIC DESIGNERS

to perform conceptual analyses
and trade-off studies resulting in
logic designs of command and
data systems.

PCM TELEMETRY ENGINEERS

to develop a PCM System utilized
in checkout of the spacecraft
systems.

SYSTEMS ENGINEERS

to analyze spacecraft vehicle sys-
tem characteristics and perform
system studies of an automatic
digital checkout system.

RF SYSTEMS ENGINEERS

to analyze requirements and
establish criteria for RF system
checkout equipment.

Send your resume (in complete I
confidence) to: Mr.A. H.Moseby,
Engineering and Scientific Employ-
ment, 12214 Lakewood Blvd.,
Downey, California.

All qualified applicants will receive considera-
tion for employment without regard fo race,
creed, color, or national origin.

SPACE AND INFORMATION
SYSTEMS DIVISION s\

North American Aviation ﬁ A
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LETTERS

Thunderbird Vertigo

| suggest captions on Thunderbird action
pictures (AW July 15, pp. 52, 33) had
“dished-out™ somewhere between Paris and
New York.

If not, F-1005 have maneuverability far
bevond the designers’ wildest dreams.

Picture top ot p. 52 purports to be de-
tail alternate angle of cover shot. One 100
has managed a direction reversal in the
flick of a shutter., Also probes on nght
wing indicate both cover planes are in
verted.

In the muddle of p. 53 two F-100s arc
reported on top of loops. These tired old
Mustang driver’s eyves sees them mverted at
hardly more than 500.700 ft., a tight loop
to say the least. 1 think close scrutiny of
the smoke trails will reveal barrel rolls—
that’s Travel Aire talk—rather than loops
are I Progress.

The pictures are great, and captions -
material anyway. “Wow" under cach would
have sufficed.

Commenting on the tnp to the moon
(AW July 15, p. 98), all 1 can say is that
history has shown time and again that the
soldier looking up a hill at the enemy has
always been at a disadvantage. Personally
I'd rather be a Moondoggler looking down
than a Carping Bushwacker looking up. [t
we can pick up a hittle scientific enlightening
along the way, so much the better.

Thanks for a ine magazine,

Harvey F. Mace
Sacramento, Calif.

(AviaTion WEEE & SPace TECHNOLOGY
caption writers were shill suffering vertigo
from following mancuvers of the seven acro-
batic teams that performed at the Pans A
Show when thev wrote the Thunderbird
cutlines, Both F-100 Super Sabres are in
verted on the cover. The top photo on
p. 52 is another mancuver in which two
F-100s made a low level pass in tight for-
mation with one plane inverted. —Ed.)

[ always thought Mr. Hotz had quite a
high regard for the Roval Air Force, which
costs ns Bntish taxpavers a lot of money
and seems to me quite as good as ever it was
in the dark days of 1940, Why then has he,
in the July 15 issue, given a double-page
picture-spread to the U, 5. Air Force Thun-
derbirds, a double-page picture-spread to the
Greek Air Force F-56 team and a double-
page picture-spread to the Italian Air Force
F-86 team, and not a mention of our 56
Squadron Lightning team (except for a
single picture on p. 57 which got in only
because somebody on  Aviation  WeEk
thought they were Italian F-86 Sabres)?
Egad, sir, h.'i]:lh ought to be shot.

NICK ARCHER
Saint Albans, Herts
England

(Mr. Hotz certainly retains his high re-
gard for the Royal Air Force, Aviation
Week & Space Tecuxorocy devoted the
cover of its July 3, 1961, issue to the initial
appearance of RAF Lightning formation
aerobatic teams, in this case flown by No.
74 "Tiger” Squadron. Further photo cover-
age was devoted to Lightning formations in
coverage of the 1961 SBAC show at Farn-
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borough (AW Oct. 9, 1961, p. 88). Per-
formance of No. 56 Squadron at Le Bourget
added nothing new to this carlier coverage.
Anather look through the magmifving glass
reveals that the middle picture on p. 57 of
the Julvy 15 issue is indeed the Lightming
formation of 56 Squadron executing a
maneuver similar to that which was part of
the Italian IF-56 team's performance. AW's
apulogies to the Italians.—Ed.)

At last, After vears of diligent detective
work ['ve discovered an error in one of
vour 1ssues.  (Or at least T think I have. )

On the cover and p. 52, 53 of your
July 15 issue you refer to th: USAF dem-
onstration tcam at the Pans A Show as
the “Thunderbirds.”” 1 believe that the
team shown s actually the ““Skvblazers™
who were a unit of the 36th Fighter Day
Wing at Bitburg, Germany, in 1935,

Since the 36th was upgraded to the F-105.
the 'Blazers probably are with another out-
fit, but 1 assume they shill go by the same
title,

At that time (1958) the Skyblazers gave
demonstrations for European and Middle
Eastern audiences, while the Thunderbirds
out of Nellis AFB, Nev., performed pri-
marily in this 11L'mi~.'p|wn.'.

Both teams epitomize precision formation
flving and are to be congratulated for their
fine work.

R. F. Cassano, |n.
Formerly Lt., USAF 36th F.D.W,
Dallas, Tex,

(Afraid you missed agaim. USAF con-
firms that these were the Thunderbirds.
—FEd.)

Sir Solly

In view of the academic and scientific
qualifications of some of the top civilians
now running the U.S. Dept. of Defense,
[ think your readers would be interested in
the following article in the Financial Times
of London entitled “From Apes” Harems.”
It was published July 18,

“One result of the Defense White Paper
15 to give to Sir Solly Zuckerman unprece-
dented powers.  As I}wud of both research
and development in the defense sciences, he
will enjoy an influence, firmly set down in
the organization chart, which may possibly
be even greater than that deployed during
the war by Lord Cherwell, who rclied on
his personal pull with Sir Winston (then
Mr.) Churchill. And there s no doubt that
this confessedly ambitions man will enjoy it,

"Born in South Africa in 1904, he orig-
mally intended to be a doctor, and that was
still his plan when he came here at 21. But
his unusual scientific powers and energy
were quickly noticed, and he was diverted
ko research.

“His first great scientihc work was a
study of the sexual and social habits of pri-
mates (apes, not archbishops), which led
him to his Theory of Dominance—the fairly
simple idea that the hercest ape has the
biggest harem, but one which has had a pro-
found influence on subsequent theories of
animal behavior. It may also be thought
to liave had some influence on his own con-

duct when after some important discover-
ies at Oxford in the held of endocrinology,
the war first brought him close to the seats
of power.

“A man of lightning intelligence and Funi-
otts energy, he has never strayed far from
Whatehall since.  Besides deftense work, he
has also served on the Barlow Committee,
and Advisory Council on Scientific Policy,
the Scientific Manpower Comnuttee, the
Natural Resources (Technical) Commuttee
and the Agrnicultural Research Council.

And he has the reputation of never miss.
g a meeting, He still finds time for some
academic work and for a full social life—
as Lord Reading’s son-in-law, as Prince Phil-
Ip's close coadjutor at the Zoo, and above
all as himself, all doors are open to him.

“Is chmb to the top has not been
achieved without hurting some feelings.
But he also has great powers of friendship;
and he rules withont starting the bitter
policy quarrels which scientific  moguls
usually provoke. As a biologist dealing with
the physical sciences he can approach the
enormous problems of his post with few
prejudices; so his own lack of the obvious
qualification has made him the man best
qualified for his terrifying job.”

Brimisii Reapenr
London

Navy’s A-New Team

We i the A-NEW section at the Naval
Air Test Center were very much pleased
with the article by Mr. Philip ]. Klass
your July 5 msue (p. 64) on the A-NEW
ASW weapons system development. This
development concept is a realistic approach
to the challenging task of presenting the
Heet with an ASW system which 5 truly
integrated,  relable, maintainable, and
capable of detecting and eliminating sub-
MArines,

We at the Test Center are proud to be
part of the A-NEW team and we take very
seriously the responsibility assigned to us m
aiding in the dlzt'ulupmcnt of this system,
QOur job, of course, is Aight test and i this
regard we waill:

1. Provide flcet experienced pilots, tac-
tical coordinators, and operators for both
ﬂi%ht test and dynamic mockup operation.

2. Evaluate svstem functions and recom-
mend improvements,

3. Pertorm  systemn  maintainability, op-
erability, and compatibility evaluations.

4. Insure that the A-NEW weapons svs:
tem s an operational advancement over cur-
rent ASW systems.

To do this we will be utilizing the tech-
nical capabilities in the testing of avionics
components for which our Weapons Sys
tems Test Division i noted, and the opera-
tional experience of dedicated ASW crew-
men who have recently been two or more
vears in a modern ASW VP or VS squadron,

Agun, we thank you for your fine article
and hope that you will continue to keep the
acrospace complex aware of the challenging
developments n anti-submarine warfare.

LCor. E. C. WarrLer, Project Officer
|. E. Garpxer, Project Engineer
Weapons Systems Test Division
Patuxent River, Md.
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CASCADED
AMPLIFIERLESS
RESOLVER CHAINS

Why not take advantage of the years of pioneering experience which
Clifton Precision has gained in cascaded resolvers?

Not only have we designed and developed the widest variety of
these resolvers, but we have also become extremely well versed in the

attendant systems engineering.

Thus you can have two important advantages by dealing with
Clifton: top quality components and wide systems experience.

For further information, contact: Sales Dept. 5050 State Rd.,
Drexel Hill, Pa. Area 215 MAdison 2-1000 « TWX 215 623-6068 —or

our Representatives.

Simple Follow-Up Chains—MNo Compensation
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The above chain uses simple production tolerances on
the companents and represents a four wire data trans-
mission system used in servo work. Variations of the
above system can utilize several receivers if necessary
by proper impedance matching.

Simple Amplifierless Chains With Matched
Sets of Live and Dummy Resolvers
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The above concept can be supplied as matched sels of
live and dummy resolvers either as independent com-
ponents or built into a single integral case. Matched
sels can be constructed that will be all the same for a
system ar matched sets for different impedance levels
(e. g. matched sel #1, set #2 set #3, elc.). No com-
pensation resistor, thermistor or capacitor is used in
the above concept.

Intermediate Chains With Interchangeable
Components—Some Compensation

In the system above only one electrical type is utilized
for both dummy and live resolver, All live resalvers are
interchangeable with any other live resolver and any
dummy resolver is inlerchangeable wilh any other
dummy resolver. Unils are compensated for constancy
of transformation ratio and phase shift over tempera-
ture as well as unit to unit, No capacitors are used in
the above system 1o reduce phase shifts.

Completely Compensated Inferchangeable
Amplifierless Chains With Thermal Stability

rpep—— ]

The illustrated system employs the use of completely
compensated resalvers. These unils are compensaled
for T.R. and phase shift over lemperature with a
characteristic impadance concept. T-Pads are shown
which are utilized with this system but dummy type
transformer unils completely compensated will yield
better system accuracy and symmetry, The above sys-
tem is frequency sensitive due to the use of tim-
ing capacilors,

Chains For Different Frequencies, Voltages
and Environmental Conditions
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CPPC has developed cascaded chains flor different
voltages and different frequencies (e.g. 400 —, 8300 -,
500 ~, 1600 ~, 3200 ~, 5000 -, 10V., 15V., 26V,
20V,, 115V..) employing the use of slandard com-
panents, pancakes (with and without gymbal bearings),
as well a5 components in aluminum, stainless steel and
beryllium, Some chains have been developed which
must be calibrated at three different temperature levels,

CcCppc

CLIFTON PRECISION PRODUCTS CO., INC.

Clifton Heights, Pa. « Colorado Springs, Colo.



The C-141 gets its wings
from Avco/ASD 40 4.,
The first of the U.S. Air Force’s C-141’s

moved one step nearer completion at the
Lockheed-Georgia Company plant at Mari-
etta, Georgia, recently, when 1ts wing-box
beam assemblies were mated to the fuselage.
[lach assembly 1s 81 feet long; two of them
arry the full weight of the 316,600-pound
airplane in flight. The assemblies weigh al-
most 22,000 pounds. They have a surface
area equivalent to the |
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hiving space of two five-
room houses, and inside are fuel tanks that
can carry up to 23,000 gallons of jet fuel.

In a few weeks the C-141 will be rolled out
of the plant, and 1t 1s scheduled to fly before
the end of the year.

Avco’s Aerospace Structures Division at
Nashville, Tennessee, 1s subcontractor to
LLockheed for C-141 wing-box beam asscim-
blies. Aveo got the contract in January, 1962,
and delivered the first set of assemblies “‘on
time”’ 1n February, 1963. Today, specially
adapted rail cars that haul the long, angular
assemblies from Nashville to Marietta, Geor-
gia, are a regular sight along the rail line
between the two cities.

Thus, Avco’s Aerospace Structures Divi-
sion marks another milestone in its success-
ful fulfillment of work in acrospace structures.
Other projects underway at the Division in-
clude: empennages for the C-130; upper-aft
fuselage of stainless-steel honeycomb for the
XB-70; fin tips, rudder, and stabilator alu-
minum honeycomb trailing edges for the
['4B/I°4C; fire-wall, instrument panels, and
other componentsfor the Saturn rocket boost-
er; plus many programs that are classified.

i

i e

=TT
£ 1 paridr

T
i .-'.

ol L S P

Avco’s Aerospace Structures Division
1s a specilalist 1n the art and science of
producing lightweight, high-strength, tem-
perature-resistant structures for the space
age. For more information, write: General
Manager—>tructures Marketing, Aerospace
Structures Division, Aveo Corporation, Nash-
ville 1, Tennessee.
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UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ...REGARDLESS OF
RACE, CREED, CCLOR, OR NATIONAL ORIGIN. .. WRITE AVCO/AEROSPACE STRUCTURES DIVISION TODAY.

Avco /

STRUCTURES

DIVISION




