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Whether the application be in the extremes of cold or heat, Kaynar's superior thinwall
insert has been designed to withstand this thing we call environment. In all applica-
tions where the Kaylock insert is used, it not only is a space-saver and cost-reducer,
but it also adds integrity and reliability by upgrading strength in the parent material

fastening area. Or it permits reduction of mounting boss sizes if smaller over-all di-

mensions are critical factors. This internal thread-locking, positively retained insert Is
only one of the many fine Kaylock threaded devices which are serving with unequalled
reliability in all areas of the aerospace efforts, Write for complete Kaylock catalog.

Kaogylock,
firat i Bightweigit fooksuds

KAYNAR MFG. CO., INC., KAYLOCK DIVISION
Bax 2001, Terminal Annex, Los Angeles 54, Calif.
Branch offices, warehouses & representatives in
Wichita, Kan.: New York, N.Y.; Atlanta, Ga; Renton,
Wash.: Montreal; Paris; London; The Hague

COOL POWER
FOR “HOT” PLANES

Hot military aircraft—F106, A4D-5, and F8U-2N—
can now operate longer, at higher temperatures,
thanks to Bendix™ brushless generators with new
DuPont “Pyre-M. L.""* insulation.

This remarkable insulating material helps Bendix
generators withstand heat, completely resist salt
spray, humidity, fungus, hydraulic fluids (Skydrol™),
MIL-L-7808C oils, acids, and other solvents. Used

insulation gives generator parts excellent dielectric
characteristics and a capability to withstand
thermal shock and ionizing radiation, far exceeding
the requirements of generator specifications.

If you have a "'hot"" application that needs depend-
able AC power, it's likely one of our family of
brushless generating systems can help you. Give
us a call, General Products, Red Bank Division,

everywhere in the generator unit, ‘“Pyre-M. L.” Eatontown, New Jersey.

*DuPont trademark for its polyimide resin wire
enamel, insulating varnish, and coated glass fabric

Red Bank Division BT o

CORPFORATION




DEPTH MANAGEMENT IN ACTION AEROSPACE CALENDAR

THE STORY BEHIND AN AMAZING NEW AIRCRAFT .5 Seventh Anneal Gas Trbine

; . . ference and Products Show, American So-
The Army, Navy and Air Force will soon have a revolutionary Chance Vought, the aerospace arm of Ling-Temco-Vought, cicty of Mechanical Enginegrs, Sham.

new aircraft, Chance Vought's VTOL transport. The first of an  has the prime contract for development of an operational proto- rock Hilton Hotel, Houston, Tex.
Mar. 6-T=Annual Mecting, Society ot Amer

entirely new generation, the VTOL — vertical take-off and type VTOL. Teamed with Vought are two other famous names in s Rt Tkl Rt

landing aircraft — will combine the best features of both aviation — Ryan Aeronautical Company and Hiller Corporation. Hotel. "l."u'.hll:in-_r_t-:ln. !1: "

helicopters and airplanes. When wing and engines are tilted LTV's efforts in this important program are guided by Paul Mar. 6-7=Fifth Aunual Technical Confer-

vertically, the VTOL will climb or land like a helicopter. When  Thayer — a dynamic executive who has grown through the *E""L'L-CE""“U“[U ]”fii‘JILT“[E_]‘l-“il”k""]ﬂ ?];]L'!i'
] ) ) _ ) : il AUVL NG Oy, AUV, L1Ch,

wing and engines are moved into conventional position, the ranks from test pilot to f-:hﬂﬂﬂl?_ "-'rﬂUE.ht president, and whose Mar. 89—Institute of the Aerospace Sei

transport will fly at a speed much faster than a helicopter's, leadership is a vital component in LTV's management in depth. ences Propulsion Mecting  (classified).

The VTOL's flexibility will be especially effective for rapid This caliber of management, linked with proved technical Cleveland, Ohio, _

: £ s - A . ; : g e 4 Mar. 14-16—Electric Propulsion Conference,
ransport of troops, equipment and supplies into unprepare competence in aerospace, electronics, communications an American Rocket Socicty, Hotel Clare.

areas under all weather conditions, Its potential is also great consumer products, enables LTV to make important contribu- mont, Berkelev, Calif,

for use as a civilian local service aircraft. tions to the security, prestige and the well being of our nation. Mar. 16—=Annual Robert H. Goddard M

mcrial Hnnpcmnm_ '"I’nrrllu'-; and  Ath-

E ‘Fv tude H*‘.'""':'.“:j; in H:m.l".l‘il'“i“' ."'l.ﬂH.'Tii.'i’l_;l .‘E- ADVANCED
DAL L AS TEX AS tronantical saciety, aslungton, . 2
Mar. 20-21=University of Denver's Second CRYDG-EHIC GOMPQNENTS
National Svmposinom  on Hypervelocits
Technigques, Denver, Colo.

Dar, 20-29=International Convention, In-
stitute of Radio Engineers, Coliseum and
Waldorf Astona, New York

Mar, 28-29—Third Symposium on Engi-
neering Aspects of Magnetohydrodynam-
ics, Umniversity of Rochester, Rochester,
N. Y. bponsors: Amencan Institute of
Electrical Engineers; Institute of the Acro-
space Sciences; Institute of Radio Engi-
neers; University of Rochester.,

Mar. 29-30=Fourth Aunnual Electron Beam
symposium, Allovd Electronics Corp.,
Cambridge, Mass,

(Continued on page 7)

LING - TEMCO - VOUGHMT, | NC.

Janitrol is currently solving some of the
most difficult problems in cryogenic
hardware. An example is the develop-
ment of an eddy current coupling that
acts as a fluid drive load while oper-
ating in gaseous or liguid hy-
drogen at —423" F. This is
evidence of Janitrol's experi-
ence in developing assem-
blies that must move and
transmit power at very low
temperatures. And it indicates expe-
rience in cryogenic bearings. Skills in-
clude materials selection, optimum
mechanical design, testing in Janitrol's
own cryogenic test facility,
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for cryogenic applications are also nota-
ble for their simplicity, sound design,
and reliability.

When you seek cryogenic components
that require imagination, experience,
and the ability to prove performance,
call on Janitrol Aero Division of Mid-
land-Ross Corporation,

ANITIROL AERO
ﬁ___

A division of Midland-Ross Corporation ]""."‘l
4200 Surface Road, Columbus 4, Ohio J'-"In

Pastrmaster: Plemse send form 315379 to Fulfiilment Man-
aser, Aviation Week and Space Technology, 130 West
12nd Strest, New York 316, N. Y.
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“Best available in accuracy and
reliability. Our engineering studies
indicated that, and our flight reports

to date confirm it.” —says r. N. WHITE,
MAMNMAGER OF TWA's ELECTRONICS
DEVELOPMENT.

Following six months’ stiff test and evalu-
ation on its transatlantie routes, TWA has
ordered Bendix™ Doppler Navigation Sys-
tems for its Boeing 707-331 Intercontinental Jet fleet.

The combined DRA-12 Doppler Radar and CPA-24
Navigation Computer Systems will substantially
inerease TWA's operating efficiency on all routes by
shortening in-flight time and conserving fuel. Out-
standing Bendix features which influenced TWA's
decision include: permanently high degree of accuracy,
proved reliability, vears-ahead circuit designs, and the
unique mechanical construction that makes 1t the

The Bandix Doppler Syifem below weighs only 73 pounds,
(1) Trocker Unit; (2] Tronsmitter-Receiver; [3) Control
Unit; (4] Indicatar; (3] Antenna; (&) Computer System.

THE SUPERJET AIRLINE™

selects Bendix
Doppler

FOR ITS INTERCONTINENTAL JETS

AFTER EXTENSIVE TESTS

» Twa THE SUPERJIET RIRLINE is 2 service mark owned exclosively by Troms Warld Rirlines, Ine,

world’s easiest Doppler system to service and maintain.

To find out the many more reasons such leading 1. 5.
airlines as TWA and United specify Bendix Doppler
Navigation Systems for their new aireraft, write Bendix
Radio Division, Avionic Products, Baltimore 4, Md.

Bendix Radio Division

CORPORATION

SOUTHWEST—Bendin Rodia Divivien, 2505 Mockingbird Lone, Dallas 35, Texas
WEST COAST—Bendix Radio Division, 10500 Magnolia Bivd,, M, Hollywood, Calif,
INTERMATIONAL—Bendin International Div,, 203 E. 42nd 51, New York 17, M. 7,
CAMADA—Computing Devices of Conada, Ltd., P.O, Bos 508, Ottawa 4, Ontario

AEROSPACE CALENDAR

(Continued from page 5)

Apr. 1-4-=Mid-Year Conference, Airporl
Operators Counncil, Shoreham  Hotel,
Washington, D. C.

Apr. 3-5=Launch Vehicles: Structures and
Materials Conference, American Rocket
Society, Ramada Inn, Phoenix, Agz.

Apr. 3-6—National Aeronautic Meeting (in-
cluding production forum), Society of
Auntomotive Engineers, Hotel Commo-
dore, New York, N. Y,

Apr. 10-12—Second Svmposinm on The
Plasma Sheath—Its Effect Upon Re-entry
Communication and Detection, New Eng-
landd Mutual Tall, Boston. Sponsor: AT
Cambndge Research Laboratories,

Apr. 11-13—5outhwestern Conference and
Electronics Show, Institnte of Radio En.
gincers, Rice Hotel, Houston, Tex,

Apr. 11-13=Annual Technical Meeting and
Fquipment Exposition, Institute of Fn
vironmental Sciences, Sheraton Chicago
Hotel, Chicago. Tl

Apr. 12-13—Eighth Annnal Heat Transfor
Conference, Oklahoma State University,
Stillwater, Okla.

Apr. 13—Government Contracts  Sympo-
sivm, National Assn. of Professional Con-
tracts Administrators, Ambassador Hatel,
Los Angeles, Calif.

Apr. 14-16—Sccond Conference on Kinetics,
Fouilibria, and Performance of Iigh
Temperature Svstems, University of Cali-
fornia, Los Angeles, Calif, Sponsor; Wost-
ern States Section/Combustion Institute,

Apr. 16-18=Second International  Flight
Test Instrumentation Svmposium, Colleg
of Aeronautics, Cranheld, England.

Apr. 16-18—Acrospace Systems Rehability
Svmposium, Institute of the Aecrospace
Sciences, Salt Lake Citv, Utah,

Apr. 24-26—=Polvtechnic Institute of Brook
lvn's Symposium on  the Mathematical
Theory of Automata, Umited Engincering
Center, New York, N. Y.

Apr. 25-29—Western Space Age Indushies
and Engincering Exposition, Cow Palacc,
San Francisco, E‘:]Ii!".

Apr. 30-May 2—Meeting on Manned Space
Flight, Institnte of the Acrospace Sci-
ences, Hotel Chase, St. Lonis, Mo.

May 1-3—Spring Joint Computer Confer-
cnce, Fairmont Hotel, San Francisco,
Mav 2-4-18th Annunal National Fornm,
Amencan  Helbicopter Society, Sheraton

Park Hotel, Washington, D, C,

May 2-11—International Space Research and
Technology Exhibition, London, England.
Sponsor: British Interplanctary Society.

May 3-4—I1rst International Congress on
[Tuman Factors 1 Electronics, Institute
of Radio Fogineers, Lafayvette Hotel,
Long Beach, Calif.

May 7-9=\Mlaterials & Processing for Space
Fuvironments  Symposium, Socicty  of
Aerospace Material and  Process Engi
neers, Hotel Statler, St. Lous, Mo.

f"ri'd}' 7-11—=Annual Conference, Eim_'il_'t_'u.' of
Photographic  Scientists and Engineers,
somerset Hotel, Boston, Mass, Cospone
sar: AIY Cambridge Research Laboratories,

May 7-11=1962 Tool Exposition & Engi-
neering Conference, Public Auditorium,
Cleveland, Ohio,

May 8-10—=12th Annual Electronics Compo-

(Continued on page 9)

~ BRINGING OUTER SPACE “‘DOWN TO EARTH"

(Or: Reliability revisited)

Norm Froomkin (pronounce it as
though there were only one “o"") tells
a story that sticks in the mind. A
short while ago, Norm, who heads
up Test Facilities Engineering at
Budd Electronics, was discussing
with an Air Foree General the vari-
ous and sundry inputs required for
reliability testing of spacecraft. The
General suddenly stopped, looked at
MNorm, and said, “You know what
we really need to build? An aere of
the moon!"

With due regard for the General’s

inspired cogitation, we're sure there
are many others who long for a slice
of lunar environment here on terra
firma. What makes the idea so
memorable is that it pretty well
sums up the whole problem of get-
ting our spacecraft . . . and our
spacemen . . . to their destinations
with nothing less than 100% reli-
abilily.

The problem basically 18 one of
getting enough operational failure
mode data.* (Is there ever enough?)
Getting it from aectual launchings is
too eostly and too slow . . . and, in
the case of manned craft, unthink-
able. Some ol It we can get [from
single-foree testing of materials and
subsystems. But statistical extrapo-
lation . . . from system elements
under single forces to subsystems
and complete vehicles in omniforece
spatial environments . . . is not going
to assure us 1007 package reliabil-
ity., We may have a good idea of the
type and magnitude of the space
force envelope, but what about the

7 J7

complex interacting and intermodu-
lating stresses it produces on space-
craft? The solution . . . it becomes
clearer every day ... has got to come
down to total simulation of space
environments.

There’s nothing new about the
idea of simulative force testing as a
means of assuring performance relia-
bility . . . at least not here at Budd.
It's been a way of life with us for
nearly 50 years, put into practice on
our own produects in our own testing
facilities. To this experience, Budd
Test Facilities Engineering adds a
thorough familiarity with foree en-
vironments and their simulation . . .
stress interactions and their analysis
. .. and test facility design, construe-
tion and instrumentation. And that's
giving you the story at Mach 5. It's
actually conservative to say that
every scientific and engineering dis-
cipline has to come into play in
building what we eall a Dynamie
Omniforce Testing Facility.

We supply such facilities , . . as
well as those for more conventional
testing . . . on a turnkey basis, from
foree svstem analysis to final cheek-
out. We also supply individual test
modules for specific jobs, and con-
sulting services on testing programs.
If we've whetted your appetite, your
letter or phone eall will bring vou
more information or a provocative
discussion of your needs. Test Facili-
ties Engineering, Budd Electronics,
43-22 Queens St., Long Island City
1, New York.

*R & I terminology for “"Why didn't it work
this time?"’

Data Processing & Display Systems

N DIFCFOF cLecTrONICS Enuirf::nefntal E;LI:rnftsu::t:*:nﬁ

A DIVISION OF THE BUDD COMPANY, INC. Test Facilities Engineering
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MATCHED
FOR
MAJOR
SYSTEMS
CAPABILITY

Each of the ten divisions and subsidiaries of Electronic
Specialty Co. was carefully selected to complement
the capabilities of the others. The result of this match-
ing and fitting is capability—total and integrated—in the
fields of communications, power, countermeasures,
control systems, space systems. The strength in this
union is in these divisions and subsidiaries: Relay,

Electronics, Radiating Systems, Systems Laboratories,
Eemco, Technicraft, Electric Specialty, Kennedy
Antenna, Regulators, Inc., Anchor Metals, Inc. In time,
more divisions will be selected, matched and fitted for
even greater capability. Information about the whole,
or any of its present parts, can be obtained from

ELECTROXIC SPECIALTY CO., 5121 San Fernando Rd., Los Angeles.

AEROSPACE CALENDAR

(Continued from page 7)

nents Conference, Marriott Twin Bridges
Motor Hotel, Washmgton, D. C.

May 14-16—National Acrospace Electronics
Conference, Institute of Radio Engineers,
Biltmore Hotel, Davton. Ohio.

May 14-16=Jomt Technical Socicty-Depart-
ment of Defense Symposinm on Ther-
mionic Power Conversion, Antlers Hotel,
Colorado Springs, Colo.

Mav 14-17=21st Annual National Confer-
enece, Society of Acronantical Weight En-
zincers, Benjamin Franklin Hotel, Seattle,

May 20-2Z4=Annual Conference, Amernican
Assn. of Airport Executives, Ambassador
Hotel, Los Angeles, Calif.

May 21-25=FLighth Acrospace Instromenta-
tion Symposinm and National Telemeter-
ing Conference, Sheraton Park  Hotel,
Washington, D. C,

May 22-24—Conference on Self-Organizing
systems, Museum of Science and Indus.
try, Clucago, Ill. Sponsors: Ofhce of
Naval Research; Armoonr Research Foun-
dation,

Mav 22-24—National Microwave Theory &
Techniques Symposium, Institute of Ra.
dio Engincers, Boulder, Colo.

May 24-26—Scventh Region Conference on
space Communications, Institute of Radio
Engineers, Seattle, Wash,

June 6-7—Symposium on Standards for Fila-
ment-Wound Remforced Plastics, Naval
Ordnance Laboratory, Silver Spring, Md.

June 6-8=Eighth Annual Radar Symposium
(classificd sceret), Institute of Science
and Technology's Radar Laboratory, Umi-
versity of Machigan, Ann Arbor,

June 8-9=13th MNational Maintenance and
Operations Meeting, Reading Aviation
service, Ine, Reading, Pa,

June 13-15—Annual Meeting, Heat Transfer
and Fluid Mechanics Institute, University
of Washington, Seattle, Wash,

June 19.21—-39th Mecting, Awiation Dis
tributors and Manufacturers Assn,, Am-
bassador Hotel, Los Angeles.

June 19-22—Summer Meeting, Institute of
the Aerospace Sciences, Ambassador Ho.
tel, Los Angeles, Calif.

June 25-27-Sixth National Convention on
Miltary Electronics, Institute of Radio
Engimeers, Shorcham Hotel, Washington.

June 25-30—=5ymposium on Electromagnetic
Theory & Antennas, Copenhagen, Den-
mark, Sponsors: Technical University of
Denmark; International Scientific Radio
Union.

June 27-28=Ninth Aumnuval Svmposiun on
Computers and Data Processing by the
Umiversity of Denver's Denver Research
Institute, Elkhormn  Lodge, Estes Park,
Colo.

June 27-29—Joint Automatic Control Con-
ference, Institute of Radio Engineers,
New York Universiby, New York, N, Y,

July 16-18=Lunar Missions Mecting, Ameri-
can Rocket Society, Pick Carter and Stat-
ler Hilton Hotels, Cleveland, Qhio.

Aug. 10-11=Future of Manned Vehicles in
Air and Space, Institute of the Acrospace
stiences, Olympic Hotel, Seattle, Wash,

Aug. 21-24—Western Electronics Show and
Conference, Institute of Radio Engineers,

Los Angeles, Calif.

Task’'s new, lightweight, self-modulating valve
regulates the mass flow of cabin air discharged overboard,
thereby maintaining stable compartment pressure. The
device insures smooth, reliable performance through the use
of a butterfly valve with modulating control that adjusts to
varying pressure and flow rate without employing electronic
servo components. The valve is fully automatic and controls
the air flow rate in a smooth, continuous line from 55
pounds per minute at sea level (with virtually no pressure
drop), to a maximum of 1 pound per minute when the pres-
sure drop across the valve reaches 2.8 psi. Cam-actuated
switches may be provided to indicate valve position. A
manual override feature is available for non-automatic opera-
tion. For complete specifications, write: Task Corporation,
1009 E. Vermont Ave., Anaheim, Calif.

ahown with manual override.
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Major advance in cryogeni

cooling

turboexpe:c

inNcCreases

der

closegd’ cycle

systém

reliability

@ HKEEF YOUR EYE ON EIMAC

X-1081

Actual size turbine wheel for 250,000 rpm, gas lubricated Available now: A family of three new voltage tunable magnetrons from Eimac

turboexpander in AiResearch closed cycle systems

Garrett-AiResearch is completing develop-
ment work on closed cycele nitrogen, helium
and neon systems using a tiny turhoexpander
in place of a piston expander.

This promiszes to dramatically increase
system reliability and serviee life because all
wearing surfaces, valves and troublesome
reciprocating loads have been eliminated.

These compact, lightweight systems for
masers, parametric amplihers. IR cell cool-
ing and computer components are ideally
suited lo commercial applications as well as
military ground and aerospace uses,

AIRESEARCH MANUFACTURING DIVISIONS @ Los Angeles 45, California « Phoenix, Arizona

AiResearch was first in production with
an open cyele 1R cooling system, and has
already produced a closed cycle nitrogen
system, The company is now working on
military programs for 30°K and 4.2°K
closed eyele systems,

Utilizing its experience as a world leader
in lightweight turbomachinery and cryo-
senic cooling, Aillesearch is also developing
an all-turbomachinery closed cycle system
incorporating a turbocompressor as well as
turboexpander.

Your inquiries are invited.

Systems and Components for:

Aireraft, Missile, Spacecraft, Electronie, Nuclear and Industrial Applications

Eimac brings you three new ruggedized voltage tunable magnetrons: the X.747C,
the X-1080 and the X-1081. Each is a completely packaged tube and eircuit
assembly including the permanent magnet. And will withstand 10 ¢ vibration at | |
Ilrl:'-fllll‘ﬂf'if’."‘ up to 2000 cveles and shoack u p to 100 g,

100.0 — —_— T
]
|
|

| X1081
| AN

The X-747C operates in L-band and delivers a minimum power output of 50 mw
CW into a 50-ohm load over the frequency range 450-1150 Me. The X-1080
operates at the same power levels in S-hand over the range 1100-2200 Mec.

=
(=

1B00—=VOLTS = 2250

The X-1081 is a higher power L:-band unit thar provides minimum power output
of 15 watts CW over a 12% bandwidth centered at 1000 Me.

Long life, low noise performance for all three tubes i assured by an injection gun
design, which minimizes back-bombardment of the indirectly heated Eimae matrix

POWER OUTPUT WATTS

cathode. Because of the Eimac-developed autput circuit design, frequency change X.747¢C | X-1080

with anode voltage is linear, with a precision much better than fve parts per thou- | - [ :

sand. This design also results in reduced output power variation over its range of j'*-"_“

operation by providing a constant load on the tube, thus minimizing the effects 10 e | | :

of external load variation across the frequency band. ¥ 4 |

This is another example of the way Eimac research, development and manu- j s R S
!-;u:lllrill;; r.;”*.‘.lh]'[it}- ATE ;Ihhl o meet tomorrow s tube HE"i"ij"- ‘t'l.'l-l.iﬂ}'. ﬁnﬂl}lf‘r Feason FRO = VOUTS=1840

to keep your eve on Eimoec—I{lor advanced high power klystrons, . - '

microwave devices and power grid tubes. Eitel-McCullough, s o T T e

Ine., San Carlos, Calif. Subsidiaries: Eitel-MeCullough, 5_’,-_'4,_, Y g T lﬂﬂﬂmﬂﬂlu}ﬂIEDDIHDDEGDDEEDD

Geneva, Switzerland: National Electronies. Creneva, lllinois,
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The DuPont Metals Center

the first facility of its kind for producing columbium
and other refractory metals

THe DuPont MEeTALS CENTER 5 the
only plant of its kind in America, built
especially to produce columbium and
other refractory metals.

Take the rolling null vou see here.
There's none other like it in the country.
It can produce refractory metuis in

thicknesses from 2" to (002" and up

T

30" wide. It is just a part of this remark-
able DuPont plant, custom designed
every step of the way to provide you
with quality mill products in the refrac-
tory metals.

The Metals Center produces ingots,
billets, bars, sheet, strip, plate, tube
hollows and solid extrusions in the
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refractory metals. It's currently pro-
ducing Du Pont-developed D-14, D-31,
D-36 and other columbium alloys.
It can also handle conversions for
ather makers of refractory alloys and
superalloys.

If you are a prime contractor to
military and government agencies, or

involved in projects requiring appli-
cations for refractory metals, you
are invited to discuss your needs with
one of DuPont’s experienced metal-
lurgical engineers. For a Data Sheet
on DuPont Metal Products, write to
DuPont, D-2058, Wilmington 98,
Delaware.

THE DU PONT METALS CENTER ([J PIND

WE g o maT, B

Better Things for Better Living... through Chemistry
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Over five out of six of America’s successful orbital shots (as of January 5,
1962) have used Honeywell gyros. Other programs involving Honeywell in-
ertial components include Polaris, Sergeant, Dyna Soar, Centaur and the
X-15. In all, Honeywell has produced more than 35,000 inertial grade gvros.

ENGINEERS AND SCIENTISTS: Explore H ll
new professional ppportunities —write 0ne ’ We

Honeywell, Minneapolis 40, Minnesota. .

Throughout the world—
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FROM LUCAS GARE STEMS LUGAS ACHIEVEMENT

In the finest aircrall, throughout the world, Lucas fuel pumps give outstanding performance. Over 100,000 of these fuel pumps are in
operation in today's civil and military aircraft. The civil pumps have completed a total of 19,500,000 hours' operation. In many instances
Lucas pumps on the Norlth American continent are giving over 3000 hours' service between overhauls. Proof, that from the tremendous

care Lucas takes in the manufacture of these pumps, stems the achievement of world-wide confidence.

Lucas Gas Turbine Equipment Limited, Birmingham, England.
Lucas-Rotax Limited, Toronto, Montreal, and Vancouver, Canada,
Los Angeles and New York, U.S.A.

Lucas-Rotax (Australia) Pty. Limited, Melbourne and Sydney, Australia.

FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE AND RAM JET ENGINES

15



Today OGO hovers above a crater on earth

Soon a new space chamber 30 feet in diameter will fill this
deepening bowl of earth. Here OGO (NASA's Orbiting Geo-
physical Observatory) will be subjected to conditions of solar
heating, vacuum, and vehicle radiation to the cold of outer
space. The new space chamber will be the sixth at STL. It
will enable engineers and scientists working on OGO, Vela
Hotel and other STL projects to test large, complete space-
craft as well as major subsystems. And along with other ad-
vanced facilities at STL's Spiace Technology Center, it will
provide unusual scope for engineers and scientists to verify
and apply new techniques in design, development and fabri-

a subsidiary of Thampson Ramo Woeldridge Ine.

v,

Los Angeles » Vandenberg AFE » Norton AFB, San Bernarding » Dayton » Cape Canaveral » Washington, D.C. = Baston » Huntsville

=

cation of spacecraft. STL's expanding space programs have
credted new opportunities for engineers and scientists in the
following fields: Aerodynamics, spacecraft heat transfer:
Communication Systems: Electronic Ground Systems; Power
Systems: Propellant Utilization: Propulsion Controls: Re-
entry Body Evaluation; Systems Analysis: Thermal Radiation:
and Trajectory Analysis. All qualified applicants are invited
to write Dr. R. C. Potter, Manager of Professional Placement
and Development, for opportunities with STL in Southern
California or at Cape Canaveral. STL is an equal opportunity
emplover.

SPACE TECHNOLOGY LABORATORIES, INC.

P.O. Box 95005-A, One Space Park, Redondo Beach, California » P.O. Box 4277, Patrick AFB. Florida
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WHEN YOU WANT MAXIMUM PERFORMANCE IN

Ultra High Strength Steels

. consult with Vanadium-Alloys Steel Company!
FIHETln the industry to introduce ultra-perform-
ing high strength steels. FIRST to have studied
fully their engineering properties. FIRST to have
offered complete engineering data on these steels
for the use of the design engineer. We pledge the
full application of our research talent in the fur-
ther study and improvement of such steels. The
following grades all have the advantage of high
tempering temperatures for the better relief of
internal stresses and elimination of hydrogen
embrittlement,

.,_‘-;l.' 'ﬂ'Lr.q{

EL

VASCOJET?® 1000—The original ultra high strength steel—
to 300,000 psi tensile. Air or vacuum melted.

VASCOJET*1000—5 Temper—.50 carbon, to 325,000

psi tensile. Air or vacuum melted.

VASCOJET® M-A—A new Matrix Steel?—to 360,000 psi ten-
sile. Vacuum melted,

VASCOMAX®250—189, Mi-Co-Mo maraging steel —to
250,000 psi yield. Air or vacuum melted,

VASCOMAX®300—189, Ni-Co-Mo maraging steel — to
300,000 psi yield. Vacuum melted.

OTHER HIGH STRENGTH STEELS READILY AVAILABLE IN
CONSUMABLE VACUUM MELT QUALITY

AlSI 4340 « AISI 4335V « AISI 6150 « DEAC « AISI 9310 » AISI 4130
MX2 (4137+Co) = 300M

DIVISIONS: Anchor Drawn Steel Co. = Colonial Steel
Co. = Metal Forming Corporation = Pittsburgh Tool
Stesl Wire Co, m Vanadium-Alloys Steel Co

VA z VANADIUM-ALLOYS. STEEL COMPANY  sussioinies: vanadium-Alioys Steet Canada

‘EFEE.'!.F"""' GENERAL OFFICES: LATROBE, PA,

Limited m Vanadium-Alloys Stesl Societa Italiana Pes
Azioni = EUROPEAN ASSOCIATES: Societe Com-
mentryene Des Aciers Fins Vanadium-Alloys {(France)
m Nazionafe Cogne Seceta laliana (Italy)



He built the

strongest roof
in the world

This AMF engineer knows what it
takes to shrug off megaton forces.
He had to know because he designed
the prototype atomic bomb shelter at
Frenchman Flats, the only building
that stood up under the force of the
atomic bombs exploded there. Well,
not altogether—a flange on the door

was bent,

In order to design the shelter, he
had to caleulate the effect of the ex-
plosion on materials and structures.
He had to know how the shock was
transmitted through the earth’s
erust and what effect it would have
on the shelter—from beneath as well
as from above. And, after the dust
of caleulating had settled, he had the
very practical problem of expressing
the results in steel and concrete. He
did so, successfully.

Single Command Concept

The solution of this first-time-in-
history problem is one more example
of AMF's resourcefulness.

AMF people are organized in a
single operational unit offering a
wide range of engineering and pro-
duction capabilities. Its purpose: to
accept assignments at any stage
from concept through development,
production, and service training...
and to complete them faster...in

« Ground Support Equipment

« Weapon Systems

» Undersea Warfare

» Radar

« Automatic Handling & Processing
« Range Instrumentaiion

+ Space Environment Equipment

* Nuclear Research & Development
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Six months ago this Fairchild transistor was the newest thing
on the market. Now there’s a better one. Made by Fairchild.
Meeting the challenge of your own products is a criterion of
leadership 1n this fast-moving, fast-changing industry. That’s

why the search to make it I
(1) work better, (2) do more FAIRCHILD

and (3) cost less—goes On |
24-hours a day at Fairchild. SEMICONDUCTOR

FAIRCHILD EEHII:D”DIJCT'}H.-JEI.E WHIGMAN BD., MOUMTALIMN VIL W, CALIF, /YORXESHIREL B-B141 FTa a0 v CAL BEXFA DIVISION OF FAIRCHILD CAMERA AND INSGTRUMLCHE
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EDITORIAL

End of the Beginning

The long sweat 15 over. The successful three-orbit
space flight of Lt. Col. John Glenn marks the end of the
beginning for the U.S. manned space flight effort. It
is a thorough technical vindication for the hard core of
National Advisorv Committee for Aeronautics veterans
who began the research and planning for the Mercury
program at NACA's Langley and Ames laboratories in
the summer of 1958, before the National Acronautics
and Space Administration was created the next fall,
Many of these same, largely unsung, technical heroes
also played key roles in the highly successful supersonic
rescarch aircraft program from the X-1 through X-15.

This hard core of former NACA personnel was sub-
jccted to enormous pressures from technical kibitzing
and political timidity in the three vears since the frst
funds were formally allocated to Mercury m the fall
of 1958. It took a major amount of quiet and un-
publicized courage for them to stick to their technical
guns and press onward with the Mercury program in
the face of domestic skepticism, indifferent political sup-
port and the successful Soviet manned orbital flights of
1961. They are too numerous to list by name in this
space but among those who merit special mention are
Dr. Hugh L. Drvden, who bore the brunt of the tech-
nical kibitzing and stubbomnly resisted the erosion of
carly political indifference to the program. Bob Gilruth,
Walt Williams, Max Faget, Chris Kraft, George Low
and Hartley Soule were other leaders of this technical
team who did their work on civil service pav and sold
no serial rights to national magazines.

The international adulation now engulfing Astronaut
John Glenn is well deserved. He performed flawlessly
as a test pilot in man’s most ambitious assault on a com-
pletely hostile environment. With his courage and skill
he presented an image to his fellow Americans of the
qualities that made this nation great. To our friends
abroad, like the B-58 crews at the Paris air show last
spring, he presented a picture of Americans the way they
hope we still are.

But the real sigmfcance of this successful triple-orbit
manned space flight is the foundation of national scien-
tiic, engineering and industrial resources on which it
was based. When our political leaders belatedly made a
decision to go into space, creating NASA almost a year
after the Soviet Sputnik 1 went into orbit, the basic
resources to implement this decision already existed in
the aircraft industry, in the military services and in the
rescarchers of NACA,

From the Air Force ICBM program came the Atlas
booster and its guidance system without which U.S,
manned orbital flights would still loom in a fuzzy future.
The successful adaption of what was designed as a mili-
tary weapon into a reliable space booster (and the Atlas
performance as a space booster now has certainly silenced
its early maligners) drew on the technical capabilities
and experience of Convair's Astronautics Division and
USAF Systems Command’s Ballistic and Space Systems
divisions to fulfll the NASA requirements. From USAF
and Naval aviation came the bioastronautics capability
utilized m Mercury, and also from the military services’
long experience in experimental testing of manned flight
vehicles came the seven astronauts themselves. From
industry—North American’s Rocketdyne engines; Gen-

eral Electric’s guidance svstem; Convair's Atlas, Me-
Donnell's capsule and many others (see p. 35)—came
the techmical skills and fabricating facilities to translate
the Mercury concept into reliable performing hardware.

Even though John Glenn, as the pilot on this frst
U.S. orbital mission, was the focal point for public
adulation, all of his fellow astronauts played solid sup-
port roles and it was far more of a team effort than is
generally understood.

It is mmportant for the Amencan public as well as
the world at large, and particularly the Soviet Union,
to understand that the success of the first U.S. manned
orbital space flight 1s not based on the concept of super-
men supported by nigid political doctrine, but rather on
this extensive, sound foundation of national technical
resources that can be concentrated on specific objectives
by imaginative and alert national leadership to produce
results such as the manned space fight program. In
retrospect, the record of Mercury from initial funding
to first successful manned orbital flight n a tnfle over
three years should be equally impressive to friend and foe.

President John Kennedy and Vice President Lyndon
Johnson also deserve a share in the Mercury success.
Early last year they rejected the advice of their predeces-
sors, who recommended retarding the manned space
flight program. Instead they made the basic policy deci-
sion to extend manned space flight objectives to the moon
and at the same time infused solid and strong support
into Mercury. They also ignored some of their “best”
scientific advice 1n ordening an “open door” policy of
full public view of all Mercury flights, in direct contrast
to the Soviet Union’s policy of black secrecy.

The result of the mternational spothght focused on
the U.S. ballistic and manned orbital space flights has
given this country its greatest mternational prestige boost
in a decade. It has also blunted the Soviets’ advantages
of being first and longest with man into orbit by con-
trasting our candor with their secrecy. It is significant
that Mr. Khrushchev is now asking for international space
cooperation (see page 33) after scornfully rejecting it
until after Col. Glenn’s flight, and Soviet scientists are
now hinting to Americans in Moscow that they may
allow foreign observers at their next space spectacular.
[t 15 certainly much too early to assess the sincerity of
these Soviet gestures. But there is no doubt that the
glare of international publicity focused on the U.S.
space shots 15 generating an uncomfortable pressure of
world opinion against their super secrecy, and is raising
a general air of skepticism regarding their manned space
achievements,

Col. Glenn’s orbital flight marks the end of the dif-
hcult beginning of the U. 8. manned space flight program.
The road ahead is still murky with risk and the detours
of mevitable experimental failures. The coid white light
of the moon glows as the next goal.

We think President Kennedy put the U.S. space posi-
tion m its proper perspective after Col. Glenn’s flight
when he said from the White House rose garden:

“We have a long way to go in this space race. We
started late. But this is the new ocean and I believe the
United States must sail on it and be in a position second
to none.”

—Robert Hotz



CODE OF THE
AIR RESCUE MAN

“It is my duty, as a member of
the Air Rescue Service, to save
life and to aid the injured.

| will be prepared at all times
to perform my assigned duties

quickly and efficiently, placing
these duties before personal
desires and comforts.

These things | do that others
may live."”

THE KAMAN AIRCRAFT CORP.
BLOOMFIELD, CONNECTICUT

WHO'S WHERE

In the Front Office

Dr. Arch C. Scurlock, board chairman,
Nuclear Science and Engineering Corp,,
Pittsburgh, Pa, Dr, Scurlock continues as
president of Atlantic Research Corp.

Donald T. Spaulding. president, Federal
Svstems Division of International Business
Machines Corp., Rockville, Md., succeeding
Charles Benton, Jr., now ¢xecutive assistant
to the IBM vice president and group execu
tive for the company’s Data Processing and
Federal Systems Divisions,

E. R. Peterson, vice president in charge
of new projects, General Dynamics/Pomona,
Pomona, Calif,

Hughes Aireraft Co., Culver City, Calif,,
has announced the appointment of the fﬂ]
lowing vice presidents: Aerospace Group—
John W, Black, manager of the Acronantical
Systems  Division, and  Joseph  Ferderber,
manager of the El Segundo (Calif.) Divie
sion; Componcents EH]I]]'.I—LESEET M. Field,
assistant group exccutive; General Othees—
William L. Hofman, admimstrabon and
matericl, and Charles B. Huestis, treasurer,
John L. Winkel, in charge of district offices
with headquarters in Washington, D. C.

C. B. Gracey, formerly vice president-
general manager of the Wichita (Kan.)
Branch of The Boemg Co.s Military Aur-
craft Svstems Division has been appointed
vice president-manufacturing in Boeing's
headquarters  organization, Seattle, Wash,,
succeeding Fred P. Landan, who will con-
tinue as a vice president and serve as con-
snltant to Mr. Gracev. Ben M. Wheat,
assistant general manager of the Wichita
Branch, will be in L]'l':rgL in the absence of
Edward C. Wells, vice president-general
manager of the MAS Division, who will
divide his time between Seattle and Wichata.

Charles H. Calhoun, a vice president,
Pacihe Airmotive Corp,, Burbank, Calif.,
charge of the Engine Division,

Richard M. Adams, vice president-engi-
neering and mamtenance, Continental Air
Lines, Inc,

Edwin A. Andress, vice president-sales,
Ling Electronics, Anahcim, Calif., a divi
sion of Ling-Temco-Vought, Inc.

Rulon Gene Shelley, vice president-cnei
neermg andd marketing, Tamar Electronics,
inc.. Anaheim, Calif,

Capt. Williamm B. Whitacre, vice presi-
dent-personnel, Amencan Aarlines, Inc,, suc-
ceeding Paul W. Kayser, resigning. At the
m:-mp.am 's request, Capt. Whitacre Im de.
ferred his retirement (AW Dee. 25, p. 11).

George Thompson, vice prmtl{nt and
general manager, Microtech, Inc,, Cheshire,
Conn., a subsidiary of Talley Industries,
Inc,

Svlvania  Electronic Svstems, a  division
of Sylvania Electric Products, Inc., has ap-
pointed the following as vice presidents and
general managers of divisional operations;
Jesse R. Lien-western operation, Mountain
View, Calif.; Richard M. Osgood, castern
operation, Waltham, Mass.: H, C, Tittle,
central operation, Buffalo, N. Y.

William F. Tait, division vice president-
marketing, Government Services, RCA Serv-
ice Co., Radio Corporation of America,
Cherry Hill, N. J.

(Continued on page 109)

INDUSTRY OBSERVER

» Engine cut off delay of Atlas booster used in NASA’s Jet Propulsion
Laboratory Ranger 3 lunar mission (AW Feb. 12, p. 28) resulted from
malfunction of transistorized versions of guidance system components,
which are not standard in the Air Force's Atlas operational configuration.

» Submission of proposals to Air Force Systems Command’s Space Systems
Division in competition for 120-in.-dia. solid-propellant Iﬂl‘."LLt motor has
been advanced from 12:01 p.m. on Mar. 13 to 4:45 p.m. on Mar. 12. Fol-
low-up verhal presentations will be allowed on Mar. 15 for contenders
Lockheed Propulsion Co., Hercules, Thiokol, and Atlantic Research, and
on Mar. 16 for Acrojet, United Technology Corp., and Rocketdyne.

 Army mav make significant changes in guidance and pmpu]mﬂn of its
Tactical Missile B, upLEtL{] to enter development this spring. Original
concept called for extremelv high thrust rocket engine for brief high-g
boost; guidance was planned around a single two-axis gyro for boost- p]‘hll-t:
guidance with an accelerometer r:mnpms*atmg for winds aloft during coasting
flight. New proposal would use a lower-g, longer-burning rocket llmtnr and
a simple inertial guidance system for control throughout powered flight.

» Specially instrumented de Havilland Comet 1A has completed two-month
test program at Edwards AFB measuring infrared mdmhnn from a Convair
B-58 during close supersonic passes. Instrumentation was designed by
de Havilland and British Ministry of Aviation.

» Russian helicopter blade de-icing svstem, using alcohol forced out through
tinv holes in the blade leading edge, is used on Bell HU-1 Troquois and
Boeing-Vertol HC-1B Chinook "‘.nm helicopters. Use of the svstem came
from tnﬁ:rml'l exchange of information between U.S. manufacturers and
Russian technicians from the Mil design office when the Russians took
delivery of their Sikorsky and Vertol helicopters last vear,

» Air Force's Solar Power Unit Demonstrator (Spud), formerly designated
Spur, is a closed-loop mechanical conversion solar power system using
mercury as the working fluid. Unit was designed to fit a capsule for a
pjggi—h.]r:k ride on a General Dynamics Atlas to get long-time f:'l.E]i: char-
acteristics under zero-gravity conditions. Test was originally scheduled for
late 1961, but is now on an available-vehicle basis with no firm date.

» Russian Designer O, K. Antonov continues to experiment with the twin-
engined An-14 Pchelka light transport to reduce its takeoff run to approxi-
matelv 100 ft. Pchelka has been modified manv times since its introduction
im 1957, and these changes have delaved its ]Jmﬂuctiun.

» Russian investigations of the moon’s surface by means of radio waves have
led to conclusions that a VETY 'hght porous, cinder-like matter covers the
surface. Temperature of the laver is ::mr-:hnt at —50C to a depth of about
siv feet, but mav increase with depth because of the ]mqs:hzhh of a hot
core structure at the center of the moon.

> New heavy helicopter to be developed for the Marine Corps this year
will have a gross weight approximating 30,000 1b. Other characteristics
will include a design cruise speed of 150 kt., power folding of the blades,

and all fuel carried in self-sealing tanks.

» Bristol T.188 stainless-steel supersonic research aircraft is scheduled to
start new taxi tests, including runs with afterburner power, during this
week, First flight has been delaved for modifications of Goodyear braking
system, following overheating of the system during earlier taxi tests.

P Samos and Midas observation satellite launching facilities plus two track-
ing and telemetry stations cost USAF $9.1 million during Fiscal 1961.
Facilitics of Tem Island at French Frigate Shoals halfway between the
Hawaiian Islands and Midway Island have been improved so that Lockheed
C-130 aircraft, vused for recoverv of the Samos photographic capsule, can
be based there.
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YIBRATION ENVIROMNMENT as experienced in launch and flight is applied to a
transition cone and pavioad package by the 30,000 |b. force vibration exciter.,
This large vibrator is part of the Bendix complex of space-age simulators which
includes a 20" x 27" space chamber capable of a vacuum of 5 x 10-'mm Hg. The
HBendix Space Laboratories, located at Ann Arbor, Michigan, is devoted to the
design, fabrication and test of complete satellites and spacecraft.

PERFORMANCE CHARACTERISTICS

FORCE OUTPUT 30,000 |bs. force, sine vector;
32,000 Ibs. force, random, rms":
96,000 Ibs. force, random, peak®.

FREQUENCY = 2 db, 5 to 2000 cps.
RESPONSE

TABLE TRAVEL I inch, peak to peak.

STRAY MAGNETIC The gauss level of the top surface
FIELDS of the exciter is less than 30

Eaus*& reducing to less than
E:au55 at 7" above the top
surface.

*Far random vibration testing of complex structures, instrumentation and control

equpment pravides 45 channels of 30 cps or less bandwidth equalization which
automatically analyses and equalizes the spectrum from 10 te 2000 cps.

SPACE ENGINEERS experienced in integration, assembly and testing of
satellites will find new careers at the Bendix Space Laboratories. Specialists
are needed for thermal-vacuum, vibration, structures, dynamics, radio and

noise interference, cryogenics, instrumentation, circuit design, and field test.
Write or call the Personnel Director, Bendix Systems Division, Ann Arbor,

Michigan—an equal opportunity employer.

Bendix Systems Division Tmaip'/

EDORPORATION

Air Force Space Plan

Apollo Plant Switch

Incentive Contraets

Latin Transport Study

Washington Roundup

Air Force has completed its long-awaited Space Plan, a 10-year blueprint for
regaining the lead in military space technology. The plan has been circulated to research
and development offices as a basic guide. One of its most interesting conclusions is
that a manned militarv test station is essential for I:Ef.tmg equipment.

Air Force wonld like to build such a station in cooperation with the National
Aeronauntics and Space Administration, using the two-man Gemini as the initial transport
vehicle, Lt. Gen. James Ferguson. deputv chief of staff for research and technology,
briefed the Touse Armed Services Committee on these plans in a closed session last
week. In a statement released later, he said cooperation with NASA would be expanded
bevond the 10 formal agreements signed since 1959, and noted that 93 Air Force
research and :Imtln]:mf_nr officers are now on duty with NASA, But he said Air Force
must do some development on its own because of the different demands imposed by

warfare.
Studies have already indicated that the most effective weapons in space mayv be

non-nuclear, Gen. Ferguson said. Thev also indicate that space mav prove to be the
hest place for command and control svstems that would be valnerable on earth.
Although most of what Gen, Ferguson discussed is in the formative stage, he said an
over-all facilities plan has been prepared to support the Space Plan, It is now being
reviewed by the Air Force Scientific Advisory Board.

Watch for NASA to take over from Air Force the function of plant representative
at North American Aviation’s Space and Information Systems Division at Downev,
Calif., because of the unpnrtanu of the Apollo spacecraft and Saturn S-2 rocket stage
being built there for NASA. Original discussions were conducted between NASA
Administrator James E. Webb and USAF Sceretarv Eugene Zuckert. Thev were fol-
lowed by talks between NASA personnel and Maj, Gen. W. T. Thurman, USAF's
dircctor of procurement man: igement. Only major Air Force program being h indled
by that NAA division now is the air-to-surface Hound Dog missile for the B-52

Air Force Aecronautical Svstems Division engine selection board, which was
expected to make its recommendations last week on an engine for the Air Force-Navy
TI'X tactical fghter, has delaved relaving I:i'-. fAindings to USAF headquarters. In
spite of the re- .examination (AW Feb, 19, p. 31) and the delay, the report is not
expected to change the onginal ]‘LE’UI'II]I‘ILI’I[].'[[‘IHII that the Pratt’ & W hitnev TEF-30

engine be used,

Two main points of controversy remaining between Defense Department and
industry after a series of conferences on a proposed increase in incentive contracts
are more government control over contractor management—chiefly  through “make
or buv” decisions in which the contractor is directed to subcontract work—and the
profit ceiling on ineentive contracts. Law sets these ceilings at 15% for research and
dfuln[mlmt contracts and 10% for production cnntﬂcta By regulation. Defense has
limited this to 10% for research and development and 7% for pmdnchml

Aerospace companies have stronglv endorsed the basic approach of rewards or
penalties for performance. Thev still object to the requirement for a written cerbific-
tion that the costs included in the original price estimate are accurate. In the past
this has made the contractor subject to rr:mp[‘nn_ of funds for anv overcalculation. but

has not carried re-imbursement for an undercalculation.
Defense has agreed to ask Renegotintion Board to give special consideration to

profits earned on incentive contracts but has refused to support industry efforts to get
the board to amend its practice of weighing profits against net worth, which is low in
acrospace birms since government-owned facilities are not counted in net worth.

U.S. delegates to the Regional Conference for Civil Aviation held recently in
Bogota, Colombia, feel that the long-standing discord between the U.S. and Latin
Amencan countries over airline capacity restrictions has been eased. Decision to con-
duct a study of airline problems in Latin America under the auspices of the Organiza-
tion of American States is scen as an indication that the nations involved believe
some solution to the capacitv issue must be made if the airlines are to provide
proper service in the future. More pessimistic observers believe that South American
countries still want capacity restrictions imposed on U.S. carriers and that the OAS
study will simply be a delaving action, One encouraging result of the conference was
a decision to promote tourism through a joint industry program.

Gen. Bernard A. Schriever, chief of the Air Force Systems Command, speaking
after the successful Mercury Atlas 6 flight last week, called the Atlas booster much
maligned and said the last eight Strategic Air Command firings of operational Atlases
from V andenberg AFB, Calif,, had been successful,

—~Washington Staff
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MA-6 Trlumph

THREE ORBITAL PATHS of Astromaut John Glenn's Friendship 7 capsole, projected on world map, show flight from launch at Cape

Three Similar Manned Flights to Follow

Ambitious schedule calls for launch of three-orbit
missions every 60 days; 24-hr. efforts due next year.

By Edward H. Kolcum

Cape Canaveral, Fla.—U. S. will follow last week's spectacularly successtul
Mercnry Atlas-6 mission with at least three more manned, three-orbit flights

on an ambitious schedule that calls for a launch every 60 days.

Detailed

preparations already are under way for MA-7, which now 15 planned for

launching in ;'11:-1'1'.1.

MA-G was launched from Pad 14 here at 947 a.m.

IEST Feb. 20, and

although attitude control problems threatened to end the flight after two

cight Atlas 1D vehicles to deliver in the
Mercury order, but it 1s likelv that some
of them will be used for 18-orhit mis-
stons, which probably will begin early
next vear. With slight modification, the
Mercury Atas vehicles could be used
to launch Agena B target vehicles for
the rendezvous development mission,
which will wse the two-man Gemimi
capsule.

Greatest problem Col. Glenn faced
on his flight occurred just prior to re-
entrv, when an erroncous signal indi-
cated that the ablative heat shicld

Operations Director Walter G. Wil-
liams,

Because MA-6 proved that the U.S.
has the capabilitv to orbit a man in
space, the psychological impact was
immediate and universal. After 11 frus-
trating delavs caused by minor technical
problems and the weather (AW Feb.
19, p. 21, p. 30), the success of the
first U, §. manned orbital flight greatly
reduced what had been a growing con-
cern over the progress of the space pro-
gram, and vindicated those in the
National Acronautics and Space Admin-

orbits. Marine Lt. Col. ]th H. .Glmm. ]1-" |:|{:rfn1’mlr:r_1 his .Mt pilut role ]}}- nnlgh .nhf.:pﬁpruu;ti‘tllrtl*]}', As 4 H.;'ﬂl_'l.]t. istration and ”“]mrn who were foreed
manually overriding the automatic control system and meeting the tull three- the package contaming deceleration to defend the Mercury concept.

orbit objective.
for most of the second
IMANCUVEL.

Col, Glenn's orbat had an apogee of
158.85 mi., a perigee of 97.695 mi., and
a perniod of 85 min.. 29 sece. Orbital
mclimation was 33.54 deg. to the equa-
tor, and velocity at imjection into orbit

He had complete manual control of the I*nuul*-.lnp /
and third orbits and during the cntical re-entry

capsule

out through the side hatch after experi-
encing  difficulty in trving to leave
through the capsule neck.

There are four capsules remaining in
the inventorv for three-orbit missions.

rockets was not jettisoned until the cap-
sule was over Texas, The rocket pack-
age 1s strapped to the bottom of the
shicld and normally is dropped over the
Pacific Ocean when the retrofire se-
quence 1s completed,

It was decided that the pack should
be retained to provide some insurance
for securing the shield to the Mercury

But more ﬁlglllﬁf.ﬂ!]l’ the Hight dem-
onstrated the excellence with which
man can perform in space in the largest
step ever undertaken by the U. §. to
expand the scope of manned flight.
Col. Glenn's piloting, although it was
made necessary by a malfunction, proved
to be an unexpected bonanza because
he carried out the performance tasks

was 25,718 fps. He landed at 2:43 pm. MA-7 capsule, to be flown by USAF  capsule. - -

- " L “u 4 L1 1 ;1. . r 1 ] A -
EST, 166 mu, due cast of Grand Turk  Maj, Donald K. Slavton, has arnved It the heat shield had deploved dur- E:Hﬁg:;]l';]I:f;;:::]]]:‘]"IL he controlled the
[sland, six miles from the destrover  here and the launch vehiele, Atlas 107D, ing any part of the re-entry mancuver, 5 ‘ ;

Noa, which retrieved the capsule 18
min, later. It took 23 min, for the as-
tronaut to leave the capsule after it was
taken aboard the Noa. Col. Glenn got

26

will be delivered by General Dy im:r:ﬁf‘
Astronautics from San Diego, Calif..
about two weeks.

The General Dynamics plant  has
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the results to the astronaut would have
been catastrophic because there would
have been no protection agamst the
3.000F heat, according to  Mercury

19462

The problem arose on the first orbit
as he approached the Guavmas, Mex.,
tracking station while the capsule’s atti-
tude was being controlled automatically,
The capsule In.nrrm to drift in right vaw

ASTRONAUT JOHN GLENN'S Mercury capsule landed in the Atlantic Ocean near Grand

Turk Island, Bahamas, about 700 mi. southeast of Cape Canaveral, Fla.,
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after flight.
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MERCURY ATLAS-6 vehicle is launched from Cape Canaveral, Fla., at 9:47 a.m. EST, Feb. 20, on flight which orbited Astronant ]nhn

H. Glenn, Jr., three times around the earth.

at the rate of about 1 deg./sec. When
a 20 deg. right vaw attitude was reached,
the capsule re-oriented itself on the
proper Hight path.

Col. Glenn decided to go into the
fly-bv-wire mode, which is basically a
manual control linked through the auto-
pilot from the pilot's three-axis control
stick.

His motions were converted  to
clectrical signals, which actuated valves
in the hvdrogen peroxide reaction jets,

Manual System

The fully manual svstem, which Col.
Glenn used in the late stages of his
third orbit, mechanically links the pilot’s
movements of the stick to proportional
throttle valves in front of reaction jet
thrust chambers.

Separate jets are used for cach atti-
tude mode, and apparently the right
vaw motor plugged and became inoper-
ative in the automatic mode, Col.
Glenn simply overrade the automatic
system with the fly-by-wire system, and
he made the decision to extend the
H:ght through all three orbats.

T'he problem was similar to the one
experienced in the MA-5 flight of the
chimpanzee Fnos last Nov, 29, when

28
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The capsule landed in the Atlantic Ocean at 2:43 p.m,,

one of the roll jets apparently became
plugged and the planned three-orbit
TIISSI0T1 Wy ILdl’l[L[l[ 0 & E"'ﬂuf'l'ﬂl'l}lt
fight (AW Dec. 4, p. 27

The automatic control svstém  uses
two sets of yaw jets—one with a 1-b.
thrust for fine corrections and the other
with a 24-1b. thrust for radical attitude
changes. In the Enos flight, the feed
uath to the larger roll jet was expend-
img too much fuel because it was com-
pensating for corrections not bemng
made by the smaller jet, which was
clogged.

The faulty heat shield signal could
have stemmed either from a micro-
switch which gave a false signal or an
clectrical relay failure,

Initiallv, the MA-6 launch date ap-
peared to be headed for another
weather postponement. A heavy cloud
laver covered the launch area, although
weather in the recovery areas was con-
sidered well within limits, At about
§ a.m., winds aloft had cleared most of
the clouds from the skv, but then a
succession of techmical problems made
it appear certain that the launch could
not be made in time to complete three
orbits. Col. Glenn had entered the cap-
sule at 6:03 am.

R

o

4 hr. 56 min. after launching.

NASA had said last month that it
probably would not Ittﬂl‘n]}t three orbits
if the flight began after 9:30 a.m., but
said there were a few minutes of leeway
in the takeoff time for a three-orbit
flight, depending on weather in the
TCCOVETY ATUAS,

The hatch had to be removed when
one of the bolts broke, and later 10
gal. of RP-4 fuel had to be added to
the tanks. An overload on the Bermuda
computer—used as backup for the God-
dard Space Flight Center command
station—blew a fuse, which had to be
replaced.

Earlier, the Atlas rate beacon trans-
ponder heated up too quickly and was
replaced, and Col, Glenn’s lip micro-
phone, used as a respiration rate indi-
cator, was replaced.

It was necessary to top off the fuels
because a cold front passed through
Cape Canaveral on Monday, changing
the tank capacity after it had been
fueled.

The transponder replaced was one
of two in the General Electric guidance
svstem. The other, a pulse beacon, pro-

vides position data. Rate beacon oper-
ates through the autopilot to provide
velocity data.
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The launch itself was flawless. Robert
R. Gilruth, Mercury director, said the
Atlas booster performed pcrft:cth' Hold-
down arms restrained liftoff for about

3 sec. while the engines built up thrust
to some 367,000 1b. At about 60 sec.
after ignition, the vehicle went through
its maximum dynamic pressure zone
(35,000-40,000 ft.) with no unexpected
buffeting.  Booster engine cutoff came
at about 130 sec., just after the vehicle
pitched over at an altitude of about 56
mi. Powered flight continued until 300
sec. after launch to an altitude of about
100 mi., just above perigee.

The spent Atlas ‘-‘.P"I-E‘Lfl"l'[llﬂ followed
the Mercury capsule into orbit, but the
astronaut saw it tumbling, and it was
not expected to remain in orbit for
mare than one cvele.

As sustainer and vernier engines shut
down, the clamp ring holding the cap-
sule to the booster was explosively
broken, and separation occurred when
the acceleration rockets in the capsule
were fired.

The astronaut experienced about Sg
acceleration during launch, and slightly
more than 8g during re-entrv. At
orbital insertion. the capsule was turned
150 deg, so that the blunt face was
forward, and oriented 34 deg. above the
orhital plane.

Attitude control was automatic until
the approach to Guavmas in the first
orbit and from this point it was either
fAv-by-wire or manual,

The astronaut sampled food—malt
tablets, semi-solid applesauce and a
hmfveget:thle mixture—early in his first
orbit, at 10:09 a.m. as he was approach-
ing the Kano, Nigeria, tracking station.

MA-6 Tracking

Cape Canaveral, Fla.—Mercury Atlas
6, launched from here at 9:47 a.m. Feb.
20, impacted at 2:43 p.m. It was ac-
quired and tracked by 16 primary sta-
tions in the Mercury network. Following
is a log of acquisition times. All times
are Eastern Standard. Dashes indicate
that the spacecraft was not acquired or
that time was not reported:
® Bermuda, 9:51, 11:26, 12:58.
® Atlantic Ocean Ship, —, —, 1:12.
| ® Canary Islands, 10:06, 11:37, —.
® Kano, Nigeria, 10:09, 11:42, —.
| ® Zanzibar, 10:18, 11:51, —,
® [ndian Ocean Ship, 10:28, 12:01, 1:34.
® Muchea, Australia, 10:40, 12:10, 1:43.
¢ Woomera, Australia, 10:43, 12:16, —.
® Canton Island, —, 12:31, 2:03,
® Hawaii, —, 12:39, 2:10.
® Guaymas, Mexico, 11:09, —, 2:23.
® Pt. Arguello, Calif,, —, 12:46, 2:18.
® White Sands, N. M., —, 12:50, —.
® Corpus Christ, Tex., —, 12:52, 2:26.
e Figlin AFB, —, —, —.
® Cape Canaveral, 11:21, 12:56, 2:28.

N

The fruit and meat were in aluminum
tubes.

After the fourth Mercury-Redstone
flight, piloted by USAF Capt. Virgil 1.
Gm.s:}m last July, in which the cnpiulc
sank after shipping water, National
Acronautics and Space Administration
made significant changes in recovery
techniques. A basic rule remained the
same, however—the ship or helicopter
closest to the impact point was to make
the recovery.

Col. Glenn’s personal equipment kit
was considerably larger than those used

by Cdr. Alan B. Shepard, Jr., and Capt.
Grissom on their balhstlc: nghts Medi-
cal equipment included prndcrmics
containing morphine to be used as
painkiller; wyamine, a stimulant; -md
tigan, an anti-motion sickness r:]rug He
did not use anv of these. The astronaut
was scheduled to urinate sometime dur-
ing the flight as onc of the biomedical
performance tasks. There was no im-
mediate report on the results.

The destrover Noa retrieved the cap-
sule and its pilot by coming alongside
and hooking a hftmg bail in the capsule
neck by means of a “shepherd’s crook”
attached to an aluminum pole.

The capsule was hoisted on board by
boat davits. Crew of the Noa helped
Col. Glenn attempt to get himself out
through the neck, since blowing of ex-
plosive bolts holding the emergency
door results in some deformation of
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MERCURY CAPSULE, with Astronant Glenn inside, is raised to deck of destrover USS
Noa. The astronaut was then transferred by helicopter to aircraft carrier Randolph.

the capsule. Exit through the neck -
volves removing a pressure bulkhead,
li’hn%I the instrument panel and push-

e Emptv parachute canister out.
This could not be done, 50 a line was
tied around the capsule afterbody and
the door was blown. The line prevented
the door from becoming a hazard.

Col. Glenn skinned his knuckles—
the only injury he suffered—when he
pulled the escape hatch actuator. He
spent 30 min. talking into a tape re-
corder on the destrover, and arrived
on the carrier Randolph at 5:44 p.m.
atter being tmnsfert-:zd by helicopter.
He remained on the carrier until
8:04 p.m,

The pilot said he became slightly
overheated in his pressure suit during
the orbital flight, and kept the suit
temperature down to an average of 67F.

Cabin temperature during the flight
varied considerably from day to dark,
from about 90F to 108F. Early reports
on immediate postflight physical exami-
nations indicated Col. Glenn came
through this mission with no abnormali-
ties.

The formal pllﬁinlﬂgiml debrichng
and physical examinations took place at
Gr.md Turk Island in the Bahamas.
Vice President Lyndon Johnson was
to grect Col. Glenn there, and Presi-
dent Kennedy was planning to meet
the astronaut here at Cape Canaveral
last week.
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Communications Provide MA-6 Narrative

Following excerpts from communica-
tions between Lt. Col. John H. Glenn,
Jr., and ground stations and announce-
ments by the Mercury control center
provide a narrative account of the first
U. S, orbital flight:

Mercury Control: This 15 Mercury

control. T minus 1 min, and counting.
All systems are reported in a go pnhihﬂn
John Glenn is readyv, . . . T minus 30
and counting. The Mercury space cap-
sule umbilical 15 out. We are I’r T 1l‘|i1‘t11k
19 sec. T minus 10 sec., 8, 7, 6,
3, 2, 1, 0, ignition, hftnﬁ Th{ "hHEr
vehicle has lifted off, trajectory looks
good. The MA-6 is off the launch pad
at 47 min. after the hour, it is climbing
nicelv, all svstems are reported go. The
MA-6 vehicle is climbing fTLEI'I. The
trajectory is going O.K., the MA-6 ve-
hicle is still climbing nicely, it has
passed through the area of maximum
dvnamic pressure. Pilot John Glenn is
reporting all svstems go. . . . John Glenn
reports the flight very smooth now. The
MA-6 launch vehicle is proceeding on
its pre-planned trajectory. John Glenn
reporting  his l:dbm pressure 1 now
holding at 6.1

Booster Lngmr: cutoff has been con-
firmed by the pilot. Telemetry indica-
tions in the Mercury control center con-

firm booster engine staging, The pilot
has confirmed booster engmme staging.
The pilot reports that the escape tower
has separated. All telemetry in the Mer-
cury control center confirms that the
tower has separated. The MA-6 vehicle
is now climbing on its trajectory 2 min.
and 5 sec. of flight time. It i1s on its
pre-planned trajectory. The pilot reports
that the g-forces are building up. Ber-
muda n,[mrh that 1t has 1u:||1mc1 tele-
metry signals from the spacecraft.

John Clenn reports everything looks
good, The MA-6 vehicle 15 chimbing
nir:Lh on its trajectory, John Glenn re-
ports his fuel svstem as planned, his
oxvgen svstem is all O.K. He reports
his electrical power all O.K. Our Ber-
muda stabion reports it has a track on
the MA-6 vehicle. Glenn's cabin pres-
sure now holding at 5.8 psi. . . . The
MA-6 vehicle 1s approaching its sus-
tainer engine cutoff point,

From the Mercury spacecraft, the sus-
tainer has cut off as p]anmd Iuhn
Glenn reports zero g: “l feel fine!
He savs the view 15 tremendous. Glenn
reports he can see the booster tum
around behind him. He advised that
the sight of the booster behind him
was a beautiful sight to see.

John Glenn reports he can see a very

e wnme - 1 ™ weabhpe sreomne “'I'-'
g

ILLUMINATED FLIGHT MAP at Mercury control center at Cape Canaveral shows capsule
as having just passed Australia, lower right. White circles indicate tracking stations. Wavy

lines show |1mi:'i:h::] orbital |1:Ilh.'-:.
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large cloud pattern back towards Cape
Canaveral and savs it 18 a beautiful
sight, . . . Now reports his spacecratt
has turned around, the blunt heat shield
facing the direction of flight and is tilted
up about 34 deg. above horizontal.
This is the desired pre-planned orbital
attitude, All indications are that we will
be able to confirm orbit within a couple
of minutes. . . . . Atlas 109D carrving
!h[, Friendship Seven spacecraft cut its
final [vernier] engine approximately 503
ni. cast of Cape Canaveral at an alti-
tude of a}:li.'arrmnmt-.,h 100 mi, Its ve-
locity at that time was approximately
17,500 mph. That means that the orbit
of the Friendship Seven spacecraft will
vary from a low altitude of about 100
mi. to peak altitude of about 160 mu
We estimate at this time that the period
of the orbit will be about 8§89 min. . . .

First Tape Rr.mrdmg of Capsule
Communications: 5, 4, 3. 2, 1, zero,
liftoff. The clock is r:}]:u;mtmg We are
under way. We are programing O.K. It
s a little bumpy along about here. Back-
up clock has started. Coming into high
gear a little bit, A little contrall went
by the window, or something, Flight
pl’rh 15 very good. Pitch 43, Coming out
real fine. F llghr very smooth now. F llgli
path is good. Cabin pressure is holding
at 6.1. Have had some oscillations but
they seem to be damped. The clock is
2 min, and the fuel 15 102/101 [normal
and emergency supply] oxygen 78/102.
Gs are building up to six. I see the tower
go. I saw the smoke go by the window.

Flight path looks good. Retrojettison.
chrgmm TLtTﬂ|-Ll‘t!'-{}II‘.L slips off. Flight
path looks good. Steering i1s good. Gs
starting to build up a litl%* bit, Oxvgen
78/100. All wrltuguﬁ above 2.5, amps
2.6. Pitch minus 3. [Ground to capsule:
check that mmus 7 on your minus 3]
Roger seven. Cabin pressure holding at
5.8. I am in good shape. All systems go.
Oxvgen 75/100. Cabin pressure holding
steady at 5.5, Amps is 2.6, Zero g and |
fecl fine, Capsule 15 turning around. Oh,
that view is tremendous. Capsule turn-
mmg around and I can see the booster
doing tumarounds just a couple of hun-
dred vards behind. 1t looks beantiful.
[Ground to capsule: vou have a go of
at least seven orbits,] Can see clear back,
a big cloud pattern away back across
the Cape. Beautiful sight.

Mercury Control: As the capsule
passed in the vicinity of the Canaries,
John Glenn reported “I am very com-
fortable. All systems are O.K." He re-
ported that the horizon was a bnlliant
blue and he had the Canaries in sight
out through his window. He also said
he had a beautiful view of the African
coast and part of the Canaries were ob-
scured by clouds .
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. Speed of the

Iriendship Seven spacecraft 1s now 17,-

545 mph. All information we have as
of this time indicates the mission 15 pro-
ceeding as planned.

Second Tape Recording: Fuel flow is
90/95. Roll of 2 deg. right. The rates
are all indicating zero. 1 am on ASCS
at the present time. The clock is still
sct fr:rr time period for retrograde of 4
plus 32. | have a retrograde time O.K.
from Bermuda. Cabin pressure 15 hold-
ing steady at 5.7. Cabin air 90F. Rela-
tive humidity 30, coolant quantity 68.
Suit environment is 65. Suit pressure
is indicating 5.5. Temperature is 60 on
the suit. T am very comfortable.

Third Tape Recording: All frequen-
ciecs arc on automatic, The pressure
regulator as still i the in position.
Launch contral is off. Panel positions
are normal. Fuel flow 15 90/95. Roll
zero. Yaw 3 deg. nght. Pitch 33 deg.
The rates are all indicating zero. The
clock 1s still set for time peniod for retro-
grade of 4:30:28. 1 have a retrograde
time O.K. from Bermuda.

Cabin pressure holding steady at 5.7.
Cabin air 90F. Relative humidity 30.
Coolant quality 68. Suit environment
15 65, Cabin pressure indicating 5.85.
Primary oxvgen 15 78, sccondary 102.
Ammeters indicating 2.3 . . . The hon-
zon 1s a bnlliant blue. There, 1 have
the [African] mainland in sight at the
present time coming up on the scope
and have the Canaries in sight through
the window and picked them up on the
scope Just betore T saw them out the
window.

Mercury Control: A report from Kano
station indicates that the astronaut’s
status is go. He sounds like he is in
excellent voice, his heart action is ex-
cellent and we have an indication he
did his first cating as he passed over
Kano. He ]'JE'['F{‘.ITTI‘ILd A vaw maneuver
and has exercised the manual control
svstem.  I"riendship Seven made initial
contact with the Indian Ocean ship at
10:28 EST. All the information here
at this time indicates the flight is pro-
ceeding normallv. All of our contacts
with the pilot indicate that he is fecling
fine. Our flight surgeon here at the
control Ccnlr:r looking at data fed him
from the control netw nrl. mdicates the
pilot is in a completely normal situa-
tion and proceeding in an excellent con-
dition.

Glenn 15 now in voice contact
with Astronaut Gordon Cooper, who
i5 the communicator at Muchea [Aus-
tralia]. In the conversation, John has
indicated he is doing well. . . . “I am
having no problems at all.” He de-
scribes his sighting and talked about
cloud cover after he passed over the
coast of Africa and the Indian Ocean.
He reported a high glare on the night
side of the world . . . It is reported that
he has observed vers * bright lights, and
from his discussion with Gordon

GLENN ENTERS CAPSULE from eleventh floor of service gantry on launch pad at Cape
Canaveral. Photo was taken by camera equipped with 180-deg. lens.

Cooper, assumes that he is observing
the city of Perth, Australia, In a mes-
suge to Gordon Cooper, he said Hl'.mk
evervbody for turming them on.

Tape Rcl:nrdmg of Glenn-Cooper
Conversation: Hello, Coop, this s
Friendship Seven reading vou loud and
clear. Roger, Immlwlnp Seven, this is
Coap . . . How are vou doing, Colonel?
We are dmnﬂ real fine up here, every-
thing is going real well. Verv good,
John, vou sound good. Control fuel is
":Jﬂr"lﬂﬂ oxvgen 15 75/100, Amps are

All svstems are still go. Having no
prﬁh]un‘; at all. Control svstem operat-
mg hne. Do vou have anv landmark
observation? T was just making some
for the recorder, and the only unusual
thing I have noticed was the rather
high, what appeared to be a haze layer,
up from 7 or 8 deg. above the horizon
on the might side . I had a lot of
cloud cover coming off Africa. It has
thinned out considerably now, and al-
though I can’t dehnitely see, there is a
lot of moonlight here that reflects off
of what clouds there are. Did vou have
vour visor closed? 1 did have it open for
a httle while. It i1s closed now. Cabin
pressure 1s holding in good shape. Relav
inverter 15 180 deg. “That sure was a
short day. That was about the shortest
dav I have ever run into.

Do you have time to send us a blood
pressure reading? Stand by, I am already
qf.ndmg it to be picked up. Roger, vou
are in good shape. Just tn my right I
can see a big pattern of hght Appar-
ently right on the coast . . . That is
Perth and Rockingham vou see there,
The lights show very well. On down to
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the south and inland, 1 can see Iighh
There are two, actually four patterns in
that arca. Also coming in sight in the
window now another one, almost down
under me. The lights are very clear
from up here. We have your blood
pressure read | . . Let's have the results
of vour phmnlnglc 1l tests, 1 have had
no ill effects at all yet . . . No nausca or
discomforts whatsoever.

Mereury Control: During the voice
broadcast between Glenn and Guavmas,
[Mexico] Glenn reported he had ob-
served some small particles near the
capsule mmmg at approximately the
same speed as it came through the sun-
rise phenomena. These particles caused
him no difhiculty, but he did observe
them during the flight. Thev appeared
to glow in the sunnse.

As he passed across the southern part
of the U.S., Glenn reported some
minor difhiculty with his attitude con-
trol svstem. As of this time, Glenn is
manually flying his spacecraft on what
we call fly-by-wire, a form of automatic
pilot device He reported that it
Was very smooth and that he was not
having anv trouble controlling the space-
craft. As he passed across the East Coast
of the United States, he reported he
had a beautiful view of the coast . . .
Based on data recorded for the first
orbit, we have a period of 88 min. 29
SEC.

. At the time Glenn made contact
with the Canary Islands tracking sta-
tion, he reported his status was excel-
lent. He was maintaining control of
the spacecraft by using his manual fy-
bv-wire svstem, He was asked by the
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ground controller to take a deep lbreath
so that we might get an indication of
his respiration rate. Ths answer was
“Roger, taking a deep breath.” Appar-
ently John was getting quite a bit of
sunshine through his window. He re-
ported that the sun was bright and he
was fecling pretty warm as a result of
the sun streaming through the window.

Aside from the problem that we are
having with his attitude control system,
and these apparently are not serious be-
cause he is maintaining good control
over the spacecraft, all svstems appear
to be operating properly.

Drift Reported

Tape Recording of Conversation be-
tween Glenn and Astronaut Alan S,
Shepard, Jr., at Mercury Control: I
am going on Av-by-wire so 1 can control
more accurately. Tt just started as | got
to Guaymas and it E]JIJEHI"-‘. to drift off
vaw to the right at about 1 deg. per sec.
It would go over to attitude of about
200 deg., then hold, and then when it
hits at about a 20 deg. point, it then
gocs into orientation mode and comes
back to zero, and it was cveling back
and forth in that mode. T am on flv-by-
wire now, 1 am controlling manually,
Do you have retrohre times for 2B and
2C? [emergency landing areas] Nega-
tive, O.K,, 2B-01:50:00 and 2C-
02:05:59 . . . What appears to have
happened is, I believe I have 1-1b. thrust
in left vaw, so it drifts over out of limits
and then hits it with the high thruost.
We concur here, recommend you re-
main fly-by-wire. Roger, am remaining
Av-by-wire. Controlling manually on
flv-by-wire, having no trouble control-
ling, very smooth and easy, it controls

verv nicely.
Fh -hy-wire autogyro i5 normal, All

T handles are in, retro-delay is normal,
[ have a beautiful view out of the win-
dow of the coast at the present time,
am just departing, can sce awav down
across Florida, cannot quite sce the
Cape vet. Continuing this report, there
are no sequence panel lights showing,
only abnormal position landing bag 1s
off, the EPI is indicating O.K., the con-
trol fucl is 80 auto, 100 manw 1. Retro-
grade time set in 15 04:32:28, . . . Cabin
pressure 5.5 and holding mfch Cabin
air 15 95, relative humidity 1s 20 .
temperature is 67 nﬂ the suit. {"}u 8}
15 704100, amps are 2.2, The unh rmll
unusual thing so far, besides ASCS
trouble, were the little particles, Tumi-
nous particles, around the capsule. Just
thousands of them night at sunrise over
the Pacific.

Mercury Control: . . . I'ly-by-wire is
the system in which the pilot moves
the control handle. This sends a signal
to a tvpe of black box svstem, which in
turn operates the valve, This is differ-
cnt from the manual svstem, in which
the astronaut also controls the handle,
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but the connection with the valve is by
mechanical linkage. In flv-by-wire, he
controls the handle electronicallv.

Tape Recording of Conversation be-
tween Glenn and the Canary Island
Tracking Station: Have Cape Verde
[slands in sight off my left. Your medi-
cal status is excellent. The sun is com-
ing through the window and is verv
warm where it hits the suit. T get quute
a bit of heat from 1t . . . [ have no prob-
lem at all controlling on the honzon.

Mercury Control: . . . We are con-
tinuing to analyze the difficulties in the
attitude control svstem. The fact that
the pilot is on board and has the ability
to analyze his problem and take judg-
mental corrective action is a demonstra-
tion of the value of man in space flight.
We will continue to analvze the prog-
ress of the flight and make our decisions
to make sure that we flv the mission as
best as possible. . .

In a voice contact broadcast and re-
laved remotely to the control center,
Astronaut John Glenn reported he is go
for another orbit. Our analysis of the
sitmation at this time i1s that we are in

a go condition. Qur flight director, Chris

Kraft, has made a preliminary decision
at this time that we are go and will
continue the mission.

Tape Recording of Conversation be-
tween Glenn and Astronaut Walter M.
Schirra at Pt. Arguello, Calif.: .. .1 had
some erratic ASCS operation and |
caged and uncaged on the night side
and it appears to be working very well
now, although 1 was drifting again in
roll a moment ago. It appears to have
corrccted itself in roll, without my cag-
ing it again. . Your roll 15 5 left,
vaw 3 nght, pltch minus 32 ... 1 ap-
peared to have a drift in the scope
[Ground: Apparently it is more difficult

to pick up dnft than I thought it would
be. Your best bet is to look out the win-
dow and get something moving away
from vou out the window . . . vou un-
derstand that vour capsule elapsed time
15 running about a second slow com-
pared to EET] No, I was not aware of
that on the elapsed time . . . [The tape
wias unclear during this transmission
when Schirra and Glenn were discuss-
img changes in the retrofire sctting]
[Schirra: We recommend for the third
orbit that vou use the gvro as vou de-
sire . . . so that in the event that the
scanners i ASCS do not  program
properly, vou mav use the gyvros for
vour attitude reference . . . Also, we rec-
ommend that vou allow mpsulc to drift
on manual control to conserve fuel.

Tape Recording of Glenn's remarks
to Astronaut Virgil I. Grissom in Ber-
muda: I have the Cape in sight. 1 can
see the whole state of Ilorida just laid
out like a map. Beautiful, 1 can still
see clear back to the Mississippi delta

. It looks like we will have no prob-
lem on recoverv.

Tape Recording of  Glenn-Cooper
conversation: Tey Gordon, 1 want vou
to send a message for me. Send a mos-

sage to the Commandant of the U. S.
Marine Corps that reads: Have four
hours required flight time, Request
flight check be prepared for me.
. What is your opinion on the general
]:rmhlr:m John? I don’t know. 1 want
to start lining up just as carefully as I
can here in a minute to see whether the
scanners will pick it up and correct it so
we have a retrofire. If not, I will align
it myself. [Ground: I give vou a recom-
mended change of retrofire to 04:32; 37.]

Mereury Control: . . . The retrorocket
SCqUEnce  was initiated at 2:20 EST.
Retrofiring attitude was assumed, and
the three retrorockets have fired. This
has been confirmed by the pilot and our
telemetry here in the Mercury control
center.  John Glenn's comment was
that it felt like it was going to send
him clear back to Hawaii . . . We hmve
mmstructed Mr, John Glenn to retain
his retrarocket packet until he gets over
Texas, This is a precautionary measure
to further check on the erroncous
switch location information we had
earlier. John feels that he held his ath-
tude properly during the retrofiring
process, and savs that he can sece the
coast of California.

Flight Plan

He is now reporting cloud cover
down toward Mexico . . . On the basis
of his present flight plan, we would
estimate a landing at approximately
37 or 38 mun, after the hour . . . We
have advised him that the weather in
his landing arca mvolves one tenth
clound cover and 10 mi. visibility., This
should not present any hazard at all
during the landing operation . . . He 15
now maintaining control of his space-
craft using the Ay-byv-wire system as a
hackup.

We estimate that the Friendship
Seven spaceeraft is now encountering
the atmosphere above the east coast
of Florida . . . We estimate that an
ionization laver involved in the re-entry
Process s prnluh:hng us from having
dircet communication with him, We
have an indicabion that receiving equip-
ment at Grand Bahama Isluns IS re-
ceiving beacon transmissions from the
spacceraft. We are not receiving any
voice communication at this time. On
the basis of his present flight trajectory,
we estimate that he will land about a
mile from a destrover associated with
the USS Randolph at the end of the
third orbit , . . We have established
good voice communications with Astro-
naut John Glenn. His comment just
a second ago was “Boy, that was a
real fireball.”

[Glenn landed at 2:43 p.m. He was
picked up at 3:04 p.m. and came out
of the capsule at 3:24 p.m.]
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U.S. Offers Russia Space Cooperation

Washington—Mlost significint  reac-
tion to the orbital flight of Marnne Col.
John H. Glenn, Jr., last weck was an
afficial exchange of sugzestions between
Soviet Premier Nikita Khrushchey and
President John I, Kennedv that the
U.S. and the Soviet Umion cooperate
in the peaccful exploration of space.

Premier Khrushehey made the sugges-
tion in a cable to President Kennedy
that offered “hcarty congratulations”
to Col. Glenn. Soviet Cosmonauts
Maj., Yuri Gagarin and Maj. Gherman
Titov also sent congratulations, as did
more than 30 heads of state.

The President welcomed Khrush-
chev's statement. He sad he behieved
in strong support of the Unmited Na-
tions in space cfforts, but said that
“special opportunitics and responsibili-
ties” fall on the U.S. and Russia.

“I am instructing the appropriate
officers of this gov ernment to prepire
new and concrete proposals for immedi-
ate projects of common action, and |
hope that at a very early date our repre-
sentatives may meet to discuss our ideas
and yours in a spirit of practical cooper-
ation,” the President said.

The President also pointed out that
the U, S. has offered to cooperate with
Russia and other nations as long ago
as 1958, and said he could not predict
whether the current “general expres-
sioms” would be transformed into speci-
fic agreements “until we see whether
the ram follows the warm wind in this
case.”

The President was to fiv to Cape
Canaveral, Fla., late last week to con-
eratulate Col. CIcnn Thev were then
fo fly here Feb. 26 and the astronaut
was to address a joint meeting of Con-
gress. He will be the first astronaut to
do so. Both houses passed resolutions
commending him  for his “personal
courage, skill and dedication in the
cause of scientihc achievement in his
successful and epoch-making three or-
bital Aights.” An elaborate Washington
reception was planned for Glenn and
the other astronauts.

Shortly after Col. Glenn's flizht
cnded, the President expressed “gre ot
]mppincss and thanksgiving” and added

‘a word for all those who participated

. They faced many disappointments
and delays—the burdens upon them
were great—but they kept their heads
and made a ]u&gnwnl and 1 think their
;udgmcnt has been vindicated.

“We Imu a long wav to go in this
space race,” the President said, “We
started late. But this 1s the new ocean.
and [ believe the United States must
sail on it and be in a position second
to none.”

Much of the reaction around the

world centered on the fact that the
launching and all the delays preceding
it were made known to the public. Rus-
sia did not jam Voice of America radio
broadcasts reporting the flight. Com-
munist China maintained a 17-hr, sil-
ence and then allowed Radio Peiping
and newspapers to report the flight.

The ULS. issued through 300 post
offices a secretlv-prepared stamp com-
memorating the man-in-space program
at the moment when Col. Glenn landed
—the first previously unannounced com-
memorative U.S. stamp to be issued
simultancously with the event 1t me-
moriahized.

[Tugh L. Drvden, deputy administra-

tor of the National Aecronautics and
Space Administration, said at Cape
Canaveral: “This is a historic day, a
beginning, a first step. One dav we will
look on the Mercury capsule as we do
todav on the Wright brothers” airplane.”
Walter G. Williams, Mercury opera-
tions director, said: “Today 1 feel like
the dav school let out. The mission
was 100% sucecessful when John Glenn
stepped out on the deck of that
destrover.”

Brainerd Holmes, director of NASA's
office of manned space fight programs,
said the flight was “a tremendous testi-
monial to the engineering capabilitv of
the United States.”

Reliability Given Highest Priority
In Preparing MA-6 Atlas Booster

By Russell Hawkes

San Diego, Calit.—General Dynamics
Atlas 109D, which boosted Marine Lt.
Col. John H. Glenn, Jr.. into the frst
manned Mercury orbit, was modihed
and constructed of selected components
in an ¢ffort to ensure reliability and
safetv for the manned space mission.

Most significant modification to the
basic Atlas missile was the installation
of an Abort Sensing and Implementa-
tion System [’F!.SIS‘# to trigger the ca
sule cscape sequence 1l1tr}m1tlcal_
(AW Sept. 25, p. 96). Another major
modification was strengthening of skin
segments in the conical front section of
the booster to withstand the drag and
the impingement of shock waves pro-
duced by the unusual acrodvnamic
shape of the Mercury capsule and its
escape tower at supersonic speeds. The
shock wave cffect was discovered when
it resulted in the failure of NA-2

The man-rating program conducted
bv General Dynamics/ Astronautics to
convert a vehicle designed primanly as
an cxpendable weapon into a means of
human transportation included a search
through the entire production output of
67 Lu components for those that con-
formed most closelv to specification.
Nothing requiring rework was used, The
chosen items were marked with a char-
acteristic decal and reserved for the
Mercury program. The same policy was
applied to missile 107D, which is slated
to launch the second Mercurv orbital
flight, and will be applied to all future
Atlases assigned to Project Mercurv,

Atlas ballistic missiles are sometimes
shipped to Cape Canaveral, Fla. and
other bases short of components that
arc being delaved for modification and
are 'ﬁl'lip'[]fﬂ later for installation at the
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launch site, This wall not be done m
the casc of the Mercury boosters. They
are to be launched exactly as they come
from the plant except when malfunc-
tions durning pre-launch tests require
last-minute changes,

A total of 117 Atlas launches has
been made, of which 79 are desernibed
bv General Dynamics as successtul and
25 as partially successful, Because of
the short duration of missile fights.
there is no more than 10 hr. of total
flight test data on the Atlas. Later I
and F models were not adopted for the
Mereury program because most of ther
modifications were intended not to 1m-
prove safetyv and reliability but to pro-
vide greater militarv performance.

Other changes to the D-model Atlas
used in the Mercury program include:

* Removal of the retrograde rockets
which assures a clean separation of the
militarv tocket and its warhead. In the
Mercury program, posigrade rockets on
the capsule serve this purpose.

¢ Modihed autopilot functions to allow
for the effect of the odd-shaped Mer-
cury capsule on vehicle dvnamics.

¢ Addition of more backup circuitry in
clectronic systems and wider use of
solid state components in an attempt to
improve reliabihity.

The final provision for the safety of
the astronaut is in the various manual
and automatic abort or escape svstems.
The last link in all these systems is the
three-nozzle Lockheed Propulsion Co.
solid-propellant rocket at the top of
the escape tower. There is no back-up
for this rocket, but it was designed
especially for reliability at the expense
of performance and sophistication.
None has been known to fail in tests.
To protect against igniter failure, this
component is duplicated.
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Importance of Man-in-Space Flight
Shown by Glenn’s Performance

Cape Canaveral, Fla.—Pilot perform-
ance in the Mercury Atlas 6 mission was
as good as that on any experimental mis-
sion flown by a test |:ulP:|t Walter G.
Williams, Project Mercury operations
director, said last week.

Williams was instrumental in devel-
opment of the Xeseries aircratt and he
headed the high-speed flight rescarch
stabion at Edwards AI'FB under the old
National Advisory Committee for Aero-
nantics and the National Aeronautics
and  Space ﬂ-:lmmlstmfmu for several
vears ]:ILfﬂl‘E he was named to his pres-
ent job in 1960.

Research Areas

Marine Lt. Col. John H. Glenn, the
MA-6 astronaut, was given a complex
set of tasks in eight critical research
areas, and his performance was consid-
Lmhh more extensive than planned be-
cause he was forced to control the cap-
sule manually for more than half of his
flight.

Col. Glenn performed two exper-
ments to determine if the report of
nausea made by Soviet Cosmonaunt
Gherman Titov on his 17-orbit flight
last August is a condition that occurs
generally after extended weightlessness.
The U. S. pilot ate solid malt tablets
and liquid and semi-solid fruit and
meat from tabes midway through his
first and scecond orbits to demonstrate
that weightlessness does not canse an
upset stomach. He also made quick
head movements in an attempt to tng-
ZOr any Inner ear response.

Lt. Col. Stanley White, chief of the

Mercury life systems division, said Col.
Glenn had no problems, was completely

in command throughout the H:ght and
Lept his sense of humor,

Performance Tasks

Rescarch areas in which the astronaut

was given performance tasks were:
* Systems management, calling for pilot
determination of which primary and
which backup systems should be acti-
vated during the flight for attitude con-
trol, environmental control, electrical
power and communications, Col. Glenn
excelled in this area when he activated
the fly-by-wire attitude control svstem
following a faillure in the antomatic sys-
tem (sce storv p, 30).

Systems management function is cs-
sentially one of monitoring basic com-
ponents throughout the flight and using
CIMEergency pmctdurcs to offset Failures.
® Sequence monitoring, a task which
eives the pilot manual override of the
automatic sequencing program,

e Attitude control during orbit. firing
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the retrograde rockets, oscillation damp-
ing during re-entrv and recovery from
any l:uml:-]ing.
e Navigation, in which the pilot used
external reference points on the earth
and in the sky to maintain a precise fix
on his position.
 Communicating, which mvolved re-
sponding to  ground communications
and transmitting data to ground sta-
t1OTIS,
e [n-flight research, including evalua-
tions of capsule performance, observa-
tion of the space environment and re-
porting on physiological symptoms
throughout the flight. Col. Glenn used
a hand-held camera and four rolls of
Alm for photography from the capsule.
He also exercised with a large rubber
band and took his own blood pressure
hefore and after exercise.
® Physical stress management, in which
Eul ‘Glenn used techniques learned as
a test pilot and in Mercury training to
rLdllLL the effects of multiple g-forces,
isolation and re-entrv and post-landing
heat in the pressure vessel.

Task Force to Study
Labor Cost Allowance

Washington—Labor Sceretary Arthur
Goldberg announced establishment of
an  inter-governmental  task force to
study policy on contract allowances for
labor costs in a speech last week to a

joint conference of 300 leaders of the
two major unions in the acrospace held.

It will be headed by Goldberg, and
melude Ili."]Jl'L*rLl'ltﬂl'l‘l.Eh from the De-
fense Department, National Aeronautics
and Space Administration; and Federal
Aviation Agency.

In a later statement, the two unions
~International Assn. of Machinists
and United Automobile, Aircraft and
Agncultural  Implement Woaorkers of
Anwric:a-uur%ﬂd the President to also
appoint a labor-management committee
to determine an approach to the prob-
lem of economic insceurity for workers
in the acrospace industry. It pmpnsr.d
that the government finance lay-off pay
ments due to procurement shifts r].“-d
cancellations. ‘Lcmr-:]mg to the state-
ment, the maximum lav-off benefit of
S500 in the acrospace ficld compares
with $7,200 in other industries.

Other developments icluded:
¢ Rep. Frank Kowalski (D.-Conn.) in-
troduced legislation which would ban
employers from charging stnke costs to
government contracts.  Kowalski has
charged that Defense Department plans
to pav United Aircraft Corp. $7.5 mil-

hon for 1960 strike costs, mcluding
overtime to  strikebreakers, traiming,
spoiled work and recruiting costs.

e Joint IAM-UAW conference adopted
a comprehensive program for bargan-
ing on 26 labor-management agree-
ments due to expire this vear, It calls
for extensive wage and security benefits.

U.S. Plans to Meet
Varied War Threats

Kennedy Administration has nnveiled
its blueprint for deterrmg all types of
wars, with emphasis on strengthening
the nation’s ability to stop conflicts -
n:rlt ing gucrilla tvpe warfare,

efense Secretary Robert S. MeNa-
mar:L in a speech (I-I:,Et'rib{_d by Pentagon
officials as a major policy statement
cleared by the President and Secretary
of State, told the American Bar Founda-
tion in Chicago Feb. 17 that the U. 5.
15 determined to support such actions
as the current conflict in South Viet-
nam, where more than 3,000 American
uuhhm men are training and advising
local troops.

McNamara quoted from Soviet Pre-
mier Khrushchev's Jan, 6, 1961, speech
to the Soviet Communist Party Organi-

zations in which he analvzed three cate-
vories of wars—world wars, local wars
and liberation wars or pupulat uprisings.
The latter are really wars of subversion
or covert aggression, MeNamara said.

Khrushchev, he said, rejected all-out
nuclear war as unthinkable and opposed
l:}::-ﬂl wars because they lmght grow into

“a thermonuclear rocket war,” but cm-
braced less drastic actions.

MeMNamara said that the West's re-
sponse to this threat cannot be a simple
ong, but must make use of many dif-
ferent types of strategy and forces. He

hinted that the United States has not
vet achieved an effective balance of

military power., He outlined what the
U.S. could do in this manner:

e Nuclear war. The U. 5. already has
a deterrent because it 1s “able to sur-
vive a surprise nuclear attack and strike
back with sufhicient power to destroy
the enemy target system.” Altemate
command posts at sea and in the air
are being provided to assure continued
direction of strategic forces.

e Local war, The U. 5. must become
ready to engage m large scale non-nu-
clear warfare, he said, so as to keep
such conflicts from growing inte nuclear
warfare, “However,” he said, “we will
use nuclear weapons to prevail, if this
becomes necessary,”

e Guerilla war. This requires “somc
shift in our military thinking, We have
been used to developing big weapons
and mounting large forces. Here we
must work with companies and squads
and individual soldiers, rather than with
battle groups and divisions.”

AVIATION WEEK ond SPACE TECHNOLOGY, February 26, 1962

Glenn Flight Was Result of Vast

Government-IndustryOrganization

Cape Canaveral, Fla.—Orbital flight
of the Project Mercury manned cap-
sule is the culmination of a national
effort under the National Acronautics
and Space Administration which -
volves the operational skills of a half-
dozen other government agencies and
the technical capabilities of 2,000 sepa-
rate mdustrial organizations.

The government- mdustry  organiza-
tion has been built during the pﬁt 30
months and forms the basis for man-
agement and operation of NASA's ad-
vanced manned space flight projects—
the 18-orbit Mercury, two-man Gemin,
and three-man Apollo spacecraft,

The Mercury capsule industrial team,
headed by MeDonnell Aircraft Corp.
as prime contractor, has these top tier
subcontractors: AiRescarch Manufac-
turing Co., environmental control sys-
tem: Atlantic Rescarch, posigrade and
pvlon jettison rockets; Bammes Engi-
ncering Co., horizon scanners; Bell
Aerosystems, reaction control svstem;
Collins Radio, communications system;
Minneapolis-Honevwell Regulator Co..
automatic stabilization control system,
earth path indicator and explosive
hatch, and Perkin-Elmer Corp., pen-
scope, and Radioplane, recovery svstem.

Space  Technology  Laboratory s
technical manager of the Atlas D launch
vehicle, General Dynamics ‘Astronan-
tics provides airframes and launch,
Rocketdvne, the engines, and General
Flectric and Eurmug%l‘-: radio comm: mﬂ
sutdance svstem. Acrospace Corp.,
technical consultant,

Woestern Electric Co. 15 prime range

contractor and provides technical man-
agement for the 18 tracking and tele-
metry stations in the Mercury network.
Technical assistants are Lincoln Lab-
oratorics of the Massachusetts Institute
of Technology, Ford Aeronutronic,
Space Electronics and Radio Corp, of
America, The syvstems engineering con-
tract is held by Bell Telephone Labora
torics, which also is responsible for
communications and control displavs.

Other range contractors are Inter
mational Business Machines, computer
programing and simulation  displays;
Bendix  Aviation, radar installation
ground-air communications, telemetry
and site displav equipment, and Burns
and Roe, Inc., site facilitics, construc-
tion and logistic support.

Defense Department contribution to
the Mercury project includes supply of
15 Atlas D boosters and general booster
support by Air Force Systems Com-
mand’s Space Systems Division, a prime
Navv recovery force of 82 aircraft and
26 ships, plus an alert to all ships in
the Atlantic and Pacific steaming under
the capsule track; special weather facili-
ties here, in Washington and Miami
to collate data from all possible landing
sites; Marine Corps. helicopters here
and aboard recoverv ships: a force of
Army light lmphlhmm vehicles (Larcs)
and crash boats in the abort area, and
48 patrol and rescue aircraft and 63
Alr I'w'.c:f.cuﬂ Scrvice pararescue divers.

In addition to top tier subcontractors
providing svstems and materials for the
Mercury capsule, other major subcon-
tractors are: Beckman Instruments, oxy-

proposals, included these details:

® Maximom diameter of the motor will be 26 in. Bidder will be required to specity
the length, to be kept as short as possible. Maximum weight will be 450 Ib.

® Motor will have two nozzles, 180 deg. apart.

® Minimum thrust requirement will be 40,000 1b,, with tail-off to 4,000 b, and 907
of burnout will have to occur in 0.125 sec.

® Motor reliability factor will have to be 0,99995. Maotor will be required to operate
in a temperature range of 20F to 140F, withstand 20g load along vertical axis, and
15g shock for 11 milliseconds in any direction.

® Operation will be required at altitudes as high as 400,000 ft.

® In event of launch abort, the jettison motor will be fired together with the Apollo
command module escape motor (awarded to Lockheed Propulsion Co.).

® If go-ahead is given by Mar, 1, first prequalification flight worthiness units will be
available by the middle of September. First boilerplate motor for static firing will be
available by mid-January, 1963. Approximately one year later. 10 fully qualified
motors will be delivered. Number of rocket motors to be delivered has not been
decided, but it is expected that deliveries will continue through 1964.

Apollo Tower Jettison Bids Submitted

Industry proposals for the solid-propellant rocket motor svstem to jettison the
tower above the Apollo command module following successful launch were sub-
mitted last week to North American Aviation’s Space and Information Systems Dy,

Jettison system requirements, established by North American as a basis for the
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gen sensors and charges; Cannon Elee-
tric,  electrical plugs;  Cincinnati
Testing Laboratory, ablation shield;
Connecticut Hard Rubber Co., impact
skirt; Consolidated  Electrodynamics,
tape recorders and pressure transducers;
Control Switch Corp., Cutler Hammer,
Harris Manufacturing Co., Haydon Co.,
Leach Corp.. Lourdes Corp., Texas In-
struments Metals and Controls Division
and Microswitch, all of which provide
switches; Corning Glass Works, win-
dows; Donner Saentific Corp., acceler-
ometer; Dorsett Laboratory, oscillators;
Fagle Picher, batteries; Filtors, Inc., re-
lavs; Lockheed Propulsion Co., cscape
rocket; and General Controls, po-

tentiometers.
Others are Grimes  Manufacturing

Co., light assembly; Interelectronics.
static inverters; Kollsman, Inc. and Mil-
liken, altimeters and cabin pressure m-
dicators: Maurer, Inc., cameras; Olin
Mathicson, explosive bolts; FPionecer
Central, ratc of descent indicator; Ray-
mond Manufacturing Co., whip an-
tenna; Thompson Ramo Wooldndge,
amplifier; Transonics, transducers, and
Thiokol, braking rocket.

Major materials su]fplir;rs arc: Artra
Aluminum Foundry, alaminum castings
and forgings; Continental Metals, Inc..
and Titanium Metals Corp., titamum:
General Electric Metallurgical Products
Department, René “417: Haynes-Stel-
lite Co., Inconel X, Rene “417 and
titanium:  Johns  Mansville  Metals
Corp., insulation; Ladish Co. Pacific
Division, castings and forgings and Rav-
chem Corp., electrical wires.,

Parker Is Confirmed

In Disarmament Post

Washington—Vice Adm. Edward
Nelson Parker, former deputy dircctor
of strategic target planning at the
Omaha headquarters of the Strategic
Air Command, was conhrmed by the
Scnate last week as an assistant director
of the Arms Control and Disarmament
Agency.,

He will head the Weapons Evalua-
tion and Control Office, which is to
weigh the effect of arms control and dis-
armament proposals on the relative mili-
tarv position of the U,S5, Adm. Parker
served five vears as deputy chief and
chicf of Defense Atomic  Support
Agency,

Dr. Franklin Long has been named
to head the Science and Technology
Office, which is to conduct a program
tor implementation of arms control and
disarmament through surveillance tech-
niques. A $150,000 contract has been
let to Bendix Corp. to study techniques
for monitoring production of strategic
bombers and missiles.

Long served on former President Eis-
enhower's Scientific Advisorv Council.
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U.K. Adds $200 Million to Defense Budget

By Herbert ]J. Coleman

London—British  government  last
week boosted 1ts defense budget by
5200 million and moved its three mili-
tary forces closer toward eventual com-
plete integration. Nuclear deterrent
force will shift from Royal Air Force
Thor bases to airborne weapons car-
ried by the V-bomber flect.

A White Paper, presented by Minis-
ter of Defense Harold Watkinson, out-
lined the Brtish defense program for
the next five vears in these terms:
¢ Budget for 1962-63 will be hiked $200
million to S4.8 hillion, or 7% of the
arnss national product, A rongh break-
down is: Roval Navv—S51.2 hillion,
Roval Air Force—51.6 billion, Roval
Army=51.5 bhillion, Ministry of Avia-
tion—S600 million, and Ministry of De-
fense—564 million,
¢ Bombrr ficet, composed of Avro Vul-
can and TTandlev Page Victor V-bomb-
crs, now capable of carrving nuclear
hoombs, will take over the deterrent with
\Wwro Blue Steel standoff bomb, due
this vear, and later the Douglas Sky-
holt, due in 1965,
® Defense forces will assume a  task
force profile in an effort to use max-
imum forces in highly mobile states,
combiming RAF, Armv and Navv forces
as often as possible,
® Studies into possible military nses of
space for commumications and recon-
naissance.
® Design studv has been ordered for a
new tvpe of aircraft carrier, and for a

logistics support ship for the British
army.,

e Beefup of Roval Air Foree Transport
Command in long- and short-range
capabilities, using de Havilland Comet
4 and Vickers VC.10 jets, the Short
Belfast four-engine turboprop, all for
long range, and the Avro 745 twin-tur-
boprop for medium and short ranges
(sce box below),

¢ Emphasis on vertical and short
takeoff aircraft for all three senvices.
probably concentrating on two standard
tvpes—one fighter and one light trans-
port, An indication of this was a White
Paper eomment that all RATIY VTOL
planes in the future must be capable
of nperating from naval carriers,

e Tripartite agreement bebween  the
British, West Germans and United
States to support development of the
Hawker P.1127 VTOL hghter and its
Brstel Siddeley BS.53 Pegasus  de-
flected thrust engine, and also continu-
ing development of the Rolls-Rovee
RB.162 pure-lift engine.

Fach country will buv three P.11275
for both military and civil evaluation,
for a total of nine airplancs. This is in
addition to six alreadv ordered bv the
Ministrv of Avintion in Britain.

Significance of this move 15, in effect,
another lease on hife for the Pegasus,
which has been 753% funded by the Mu-
tual Weapons Defense Program. The
monev allocated was due to expire in
June.

Another important factor is purely
political. The P.1127, as submitted in

its urging.

and Roval Army,

RAF to Order Avro 748

London—Roval Air Force last week selected the Avro 748 twin-turbaprop aircraft

as its short-medium range Transport Command airplane after eliminating  the
Handley Page Dart Herald in a competition highly charged with politics.

Both airplanes had been competing in a three-month evaluation for an order

involving about 40 airplanes (AW Feb. 19, p. 57). Political aspect was government

policy to award contracts to aviation companies which had combined into groups at

One holdont was Handley Page. builder of the Dart Herald and the Victor
V-bomber, which resisted merger offers from Hawker Siddeley, owners of Avro, and
British Adreraft Corp., despite government pressure.

In performance, both planes are quite close. The balance of power tipped toward
Avro because it has joined Hawker Siddelev. Both aireraft are powered by Rolls-
Rovee Dart engines and have rough-field characteristics. Both were acceptable to RAF

The Avro 748, in addition, features variable landing gear to enable vertical and
horizontal adjustment of floor height of sircraft for mating with a loading or unload-
ing vehicle. Maximum pavload is 14,000 b, and the airplane can operate out of
1,500 ft. strips. Rear-door loading was offered on both aircraft.

Loss of the RAF order leaves Handley Page with firm orders for 20 Dart Heralds.
The company, however, said it has a considerable volume of work, both government
and civil, that will keep it occupied for several years.

Handley Page, which emplovs 8,000 persons, is known to be negotiating with the
South African government for an order for cight Victor bombers, The company also
has a government contract to explore laminar flow wings.
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the NATO strike fighter competition,
was hampered by the fact that it is
all-British in both airframe and engine.
The new agreement joins three major
NATO powers in a single plane de-
velopment, The NATO entrv by
Hawker is designated the P.1134 and
15 powcred by the Bnstol Siddeley
BS.[IH'D. a Pegasus follow-on of 38,000
Ih. thrust, against 15000 1h. in the
B5.53. The BS.100, still in the design
stage. features duct buming in its four
nozzles for Mach 2.4 performance.

Defense poliev in this decade will he
to regard all VTOL aircraft in view of
British Armyv nceds, for close coopera-
tion in the held, according to the
White Paper.

RAF Role

Despite the move toward complete
service integration, admittedlv gradual,
the Roval Air Force will take a domin-
ant strike and support role, starting
with the V-homber fleet as the major
deterrent, RAIY will continue to fly
maritime reconnaissance planes in co-
operation with Roval Navy.

Growing emphasis on air mobility
will center more activity on RAF Trans-
port Command and on the RAF's heli-
copter forces, which include the West-
land Whirlwind and Belvedere, now
in scrvice, and the Wessex, currently
on order.

The White Paper notes that the
TSR.2 fighter, now under construction
at vanous Bntish Aircraft Corp. pro-
duction plants, will come into RAF
service in the mid-1960s, to replace the
English FElectrie Lightnings now in
service,

An unknown factor in the British
nuclear deterrent, blurred by unwilling-
ness of top government spokesmen to
discuss it, is the future of the RAF Thor
bases now operational in the United
Kingdom. However, there are strong
mdications that the bases will be quictly
dismantled when the V-bomber force
15 entirelv equipped with Skybolt,

Political Question

The question is politically touchy be-
cause of heavy expenditures in the
weapon since the 1957 White Paper
turned the defense effort toward mis-
siles, rather than manned aircraft.

High mobility will be the keynote of
future British army training, with in-
creasing reliance on missiles such as the
Malkara and Vigilant anti-tank missiles,
and the Blue Water, still under develop-
ment.

In the Royal Navy, a design team is
starting on development of a new car-
rier, with a seven-yvear date to comple-
tion. The carrier would replace HMS
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T-38 Climb Records

Four time-to-climb records are claimed
by the U.S. Air Force for the Northrop
T-38 Talon supersonic trainer. The rec-
ords to 3,000, 6,000, 9,000 and 12,000
meters were set at Edwards AFB, Calif., |
by Maj. Walter F. Daniel, chief of
Fighter Test Operations,

Officially clocked by the National
Aeronautic Assn. on Feb, 18 under rules
of the Federation Aeronautique Inter-
nationale, the records are for climbing
to: |

3,000 meters (9,843 ft.). .. .35.624 scc.
6,000 meters (19,686 ft.). . .51.429 sec.
9,000 meters (29,529 ft.). . . .64.76 sec.
12,000 meters (39,372 ft.). .. .95.74 sec.

The old records set by the Air Force
in g Lockheed F-104 were 41.85 sec.,
58.41 sec., 81.14 sec. and 99.90 sec.
respectively.

The T-38 was powered by two Gen-
eral Electric J85.5 engines generating I
4,011 Ib. of thrust each in afterburner.
Guaranteed thrust is 3,850 1b.

The T-38's mate of climb between
Lﬁiﬂﬂﬂ' and 9,000 meters was 44,100 fpm.
Victorious, which will be obsolete in
about 1971. Victorious now is prepar-
ing to take aboard the Blackburn NA.39
Buccaneer.

All submarines in the future will be
nuclear-powered, although the plan for
deployment is hunter-killer, rather than
as missile-launching platforms such as
Polaris submarines. Defense spokesmen
kept the door open for such future de-
velopment, explaining that the nuclear
hunter-killer role will provide needed
experience if the future plans call for a
Polaris-type weapon.

While Britain has allocated about
10% of its defense budget to the nu-
clear deterrent, the White Paper points
out that the country faces a particular
problem in its commitment of forces
to NATO, in that deplovment of forces
overseas is a4 burden on balance of
payments.

Future poliey is indicated in this
statement: “During this [Ave-vear] pe-
rnod, the proportion of these forces to
be stationed on the mainland of Europe
and in Britain respectively must depend
to a large extent on the balance of pay-
ments position. In effect, this reflects
the trend toward high mobility of inte-
grated forces, maintaming the European
NATO commitment if possible, but
from United Kingdom bases. Mean-
while, strength of BAOR (British Armyv
on Rhine) will be maintained, although
further discussions with NATO are
planned.”

To streamline the present command
and staff sctup, ﬂimr:g at total integra-
tion, the Ministry of Defense is replac-

g its Land/Air Warfare Committec
and Amphibious Warfare Headquarters
with a new Joint Service Staff under a
senior officer who will serve as director.

The new Joint Service Staff will serve
a committee compnsing representatives
of the naval, general, air and defense
staffs under the chairmanship of the
deputy chief of the defense staff, and
responsible to the chiefs of staff.

The White Paper said identity of the
three services must be retained, but
added that the present hi%i::’ degree of
cooperation will necessarily be increased.

U.S. Continues Flights

Over Berlin Corridors

Boun—United States civil and mli-
tary aircraft maintained normal Hight
schedules through the three Western
air corridors into West Berlin last week
despite Soviet threats and harassing
tactics by Russian hghter aircraft,

Civil aircraft had not been bothered
by Soviet hghter tactics by late last
week since they were flving at their
normal operating altitude—above 7,500
ft.—which the Russians have unsuccess-
fully attempted to block off for their
own use during specific time periods.

Three Western airlines—Pan Amer-
ican World  Airways, Air I'rance and
British European Airways—fly through
the corridors across East Germany and
mto Berlin on a scheduled hasis. A
Pan Amernican otheial said last week that
the airline’s flights into the city had
been unmolested thus far.  Opera-
tions, he added, “have been perfectly
normal, and we expect no change from
our regular schedules.”

Soviet Bghter aircraft generally have
been reported by lower-flying piston-
engine transport aircraft of the U. S,
British and French air forces. Corridor
rales stipulate a minimum altitude sep-
aration of 500 ft., but a U. S. spokes-
man said last week that the Soviet
arrcraft had failed to observe this re-
quirement,

The Russian aircraft involved were
not ofhicially identified, but thev were
helieved to be MiG-19s. ,

since beginning their corridor push
on Feb. 7, the Russians have made at
least six demands for exclusive use of
corridor airspace during specific periods
of specific days. All have been declined
by the U. 8., French and British author-
ities on the grounds that no one country
can_impose such stipulations and that
all ﬂiihfs must be handled on a flight-
plan basis through the four-power air
safety center in Berlin. The Russians,
with representation on the safety center
staff, have followed this procedure in
the past.

Over-all, the Soviet requests—gen-
crally demanding exclusive use of the
arrwitys up to an altitude of 7,500 ft. for
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3-4 hr. periods—have mvolved all three
air corriders mmto Berlin.

After their first demands were denied,
the Russians apparently backed off but,
after subsequent requests also were de-
clined, the hAghter aircraft began to
ﬂ{.‘:pcar in the corridor lanes without
clearance through safety center chan-
nels, and the Soviets warned that the
West would be responsible for any “dis-
agreeable” incidents.

These Soviet flights were continu-
ing late last week, but on at least one
occasion general flight plans were filed
with the safetv center.

News Digest

Rift (reactor in-flight test) bidders’
conference will be held Mar. 1 at the
Marshall Space Flight Center for Gen-
eral Dynamics, Lockheed and Martin,
winners of Phase One of a National
Aeronautics and Space Administration
competition (AW Feb. 5, p. 27) for
development of a nuclear rocket stage.
Proposals for the project will be due
Apr. 1.

Satellite carrying test components for
the Midas carly warning or Samos sur-
veillance satellite program was launched
Feb. 21 from Vandenberg AFB, Calif.,
and identified by the Air Force only as
“a Thor-Agena B combination.”

Jackass Flats area of the Atomic
Energy Commission’s Nevada Test Site
has been designated as the Nuclear
Rocket Development Station. 1t is cen-
tered on the area used since 1959 for
ground tests of Kiwi reactors in the
AEC-National Aeronautics and Space
Administration nuclear rocket program
(see p. 6G5).

Richard Helms, a Central Intelligence
Agencey emplove since 1947, has re-
placed Dr. Richard M. Bissell, Jr., as the
agency's deputy director-plans,  Bissell
has been appointed executive viee pres-
ident of the Institute for Defense Anal-
vsis, @ corporation formed by several
umiversities to furnish a staff for De-
fense Department weapon svstems eval-
tuation,

Radio Corp. of America, Aerospace
Communications and Controls Divi-
sion, Burlington, Mass., has received a
$400,000 contract awarded jointly by
USAF and National Aeronautics and
Space Administration for a nine-month
studv of an operational flight control
plan for Saturn-type wvehicles. Study
objectives include increased vehicle re-
liability, maximum test data to be taken
from any one flight and continuous
acquisition conditions during powered

flight.
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AIR TRANSPORT

Senate Revises Supplemental Legislation

Stricter measure is sought to effect compromise
with House; operating authority to expire Mar. 14.

By George C. Wilson

Washington—Scnate is rewriting its 511|3|J|-:mcnt£|] airlines bill in a last ditch
cffort to wim the political support needed to assure those carrniers a permanent

place in the U. 8§, aviation system.

The revamping of the bill follows a

series of meetings between Senate and

[Touse aviation leaders on possible wavs to compromise the differences i the

bills passed by each chamber last vear.

Chairman Warren G. Magnuson (D.-
Wash.) of the Senate Commerce Com-
mittee told Aviarion WEeEg the revi-
sions are so extensive that they must
be made bv sending the bill back to
committee rather than by a legislative
conference with the House. He said his
committee mav hold a hearing on the
changes.

The House, meanwhile, is sticking
to the measure it passed last vear, Its
bill 15 far less liberal than the Senate-
passed measure, principally because the
House strictly limited the individually
ticketed authority of the supplemental
airlines,

Chairman John Bell Williams (D -
Miss.) of the House aviation subcom-
mittee said in light of the Imperial Air-
lines crash the House 15 in no mood to
make many liberal changes in its legis-
lation.

He predicted the individually tick-
cted authority could be broadened
some, but not much.

Mar. 14 Deadline

Impelling the Senate to reach agree-
ment soon with the House on the legis-
lation is the fact that the supplemental
carriers currently are operating under
a law which expires Mar, 14. Both Rep.
Williams and Chairman A. §. Mike
Monroney (D.-Okla.) of the Senate
aviation subcommittee said they hoped
to have new legislation passed by then.

Senate efforts are focused on lmgu age
to provide additional assurance that the
Civil Aeronautics Board will have ade-
quate powers to put unsafe supple-
mental carriers out of business, Sen.
Monroney said there should be no auto-
matic carrv over of operating authority
from the old to the new legislation.

Under both the Senate- and House-
passed bills, supplemental airlines would
have to apply to the CAB for new
authority to fly within 30 davs after the
new law was passed, But a mppltmcntal
airline could operate in the interim be-
tween passage of the law and CAB's
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decision on its apphcation, Conceiv-
ably, therefore, even undesirable car-
riers could continue operating n their
usual wayv while the CAB considered
their applications. The Federal Awvia-
tion Ageney still would have authority
to ground such carriers for unsafe prac-
I'IEE"?

Language now being drafted would
limit this interim operating authority
to 60 davs after the new law was passcd,
r{gardkss of whether an application for
permanent certification was still pend-
ing. The only way a supplemental car-
rier could operate bevond that 60-day
period would be if the Board specifically
granted intenim operating anthority or
eranted permanent certification. In no
case would the Board be obligated to
reassign the carrier its previous operat-
ing rights.

[t 15 probable, however, that a sup-
plemental carrier grounded while its
application 15 pending before the CAB
would challenge the procedure in the
courts.

The intensive effort to reach agree-

Caravelle Pact Ended

Caravelle sales agreement between Sud
Avigtion of France and Douglas Aircraft
Co. was dissolved last week because of
the failure of the arrangement to pro-
duce new business. Another factor behind
the rupture was pressure from the French
government which contended that the
agreement was damaging to French na-
tional prestige. This conld have been
resisted only if sales by Douglas had pro-
duced an important proht.

A possible source of discord may have
been Douglas interest in producing a
short-haul turbofan  airliner  designated
the Model 2086 (AW Jan. 22, p. 48)
which would be somewhat competitive
with the Caravelle, though designed for
shorter stages than the French jet trans-

]mrt.

ment on a supplemental airlines bill has
gone bevond congressional aviation lead-
ers and included such Executive Depart-
ment officials as Chairman Alan S, Bovd
of the CAB and Administrator N. E.
[Talaby of the Federal Aviation Agencv.

Bovd recommended liberalizing the
[Touse bhill's individually  ticketed au-
thoritv. The bill now restricts this
authority to a maximum of 90 davs
during such peak traffic periods as
Christmas. Bovd said the supplementals
should be allowed in addition to carrv
individually ticketed servicemen to or
from a military base or an airport serv-
ing 1t. But he said the amount of such
individually ticketed business should be
limited to a fxed percentage of the
carrier's charter operations.

Bovd also recommended giving the
CAB authority to revoke certificates for
failure to npf.rah. minimum service pre-
scribed by the Board. He said the
Board is tIuang of establishing com-
mon carriage minimums of $10,000 for
cach of two successive calendar quarters,

Other suggestions were authority for
the Board ’rn suspend  supplemental
certificates on grounds of financial fit-
ness and to require the airlines to carrv
liabilitv insurance and maintain per-
formance bonds.

More Authority Sought

[Halaby irked Sen. Magnuson, who
prides himself on acting on any requests
citugncd to increase air safetv, when
he told the House armed services special
subeommittee investigating the Imperial
Arrlmes crash that FAA needed addi-
tional legislabive authority. Halaby said
FAA’s nuhnnh over the management
standards and financial C;I]T'lhl]]hf."i of
Ennu:rr. shounld ° ];uL mnrr_- carcfullv de-
fined,” (AW Jan, 22, p. 45).

Sen Magnuson on  Jan, 26 asked
lalaby to specify the legislation he
needed. Last week Hal: -ﬂn wrote back
that FAA's interest in the carriers’ finan-
cial capabilities “i1s met by supporting
CAB jurnsdiction™ i this arca. Halaby
said the only additional authority likely
to be requested is an increase from
51,000 to 55,000 in the Federal Avia-
tion Act’s civil penalties and broader
grounds for revoking aircraft registration
certihcates.

Although the Impenal Airflines crash
at Richmond, Va. on Nov. 8, 1961, n
which 74 Army recruits were killed.
}mshcd safety considerations to the fore-
ront, the central economic issuc re-
mains the amount of individually
ticketed authority the supplemental air-
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lines should be granted. Sen. Monroney
still maintains that safety and solvency
go hand-in-hand and that Congress
should give the s ‘Fplr:mr:ntals enough
ndividually ticketed authority to enable
them to survive.

ATA Position

The Air Transport Assn. has been
attacking this position. It contends the
individually ticketed authority in the
Senate bill would result in the supple-
mentals  taking  business away from
scheduled carriers. The Senate bill—in
addition to letting the supplementals
carrv individually ticketed passengers
and freight during rush periods—em-
powers the CAB to grant this authonty
on a permanent basis. However, the
Board would have to hnd that public
convenience and necessity required such
service and that there would be no
“significant diversion” of trathe from
scheduled carriers.

Another difference to be resolved 15
the definition of charter service. The
House bill leaves the definition to the
CAB while the Senate measure spe-
cificallv defines charter service to in-
clude air transportation provided for
members of a group on an all-expense-
paid tour.

Supplemental carmiers see great eco-
nomic potential in such tours, especially
for groups of Europeans who want to
visit the U.S.

Helicopter Carrier

Asks Mail Authority

Washington—San Franciseo & Oak-
land Helicopter Airlines, now providing
72 scheduled flights daily in the Bay
Area without 5uh51th (AW Oect, 30 p.

39), has asked Civil Aeronautics Board

for permission to carry mail on a non-
subsidy basis pending Board certifica-
tion.

The carrier, whose announced goal
is to be the frst scheduled helicopter
airline to operate profitably without
subsidy, says 1t needs the mail authority

because it has not vet operated at a
profit.

SFO's passenger traffic has increased
from 150 passengers daily last October
to over 200, but is still short of the 300
Fﬁ]ﬁscngu break-cven mark reported last
a

The airling has an application for a
certificate of public convenience and
necessity pending before CAB, but says
it needs an exemption to carry non-
subsidy mail in the meantime, The
carrier told CAB that the “unusual
circumstances” necessary for such an
nmnptmu exist and to deny it would
be an “undue burden.”

The carrier, which now operates
flights between the cities of San Fran-

type transports.

experiment already are under way.

level of service.”

decides it wants to offer such service,

developed.

military’s Sage air defense system,

Both Minetti and Gen. Grant were confirmed by the Senate last week.

cisco and Qakland and their aurports
with two turbine powered Sikorsky 5-62
helicopters, ntends to begin service to
Palo Alto with a third Sikorsky 5-62 in
Aprl.

With the new route, SFO savs it ex-
pects to carry 300-400 passengers daily
over the svstem.

Supplementals Protest

Fare Advertisements

Washington—Four U.S. supplemen-
tal airlines have protested advertising
practices used by one U.S. flag carrier
and fve foreign airlines in promoting
North Atlantic group fares adopted by
the International Air Transport Assn.

(AW Feb. 12, p. 38).

The supplementals, Overseas Na-
tional, Saturn, Modern Air Transport
and Trans-International Airlines, told
the Civil Aeronautics Board they ob-
jected to certamn group fare advertise-
ments as being “misleading” and creat-
ing an atmosphere which would make
it dificult for CAB to judge the fares
on their merits. These supplementals
have been  conducting  transatlantic
group charters under CAB blanket ex-
emptions (AW Feb. 19, p. 41), and

uld be hurt by CAB approval of the
Iﬂl’tm’lflﬂﬁdl Air Transport Assn. group
fare plan.

The advertisements to which the
supplementals objected appeared in the
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CAB to Study Light Aircraft Service

Washington—Civil Aeronautics Board soon expects to test the practicality of
using light aircraft on local routes which are now unprofitable to serve with standard

G. Joseph Minetti told the Senate commerce committee last week during hearings
on his renomination to the Board that negotiations with a firm to conduct this

The Assn. of Local Transport Airlines has opposed such an experiment in the
past on grounds it will demand additional sibsidies at the very time the Board is
trying to reduce them by cutting unprofitable services, Further, the Association
contends the local transport lines themselves will buy light aircraft if the Board

At the same hearing, Maj. Gen. Harold Grant, USAF, deputy administrator of
the Federal Aviation Agency, said “1 decidedly do feel that the ground environment
|[ground control system] that the military has created can be used in solving the com.-
mon problem of federal airways and air traffic control.

Sen. Monroney agreed, saying “there is not too much difference” between the
military and civilian air traffic control systems and that the government could save
“hundreds of millions of dollars” if the two systems were properly coordinated and

FAA Administrator N. E. Halaby and the Project Beacon report contend that
it is not practical to integrate fully the civil air trafic control system with the

Chairman Warren G. Magnuson (D.-Wash.) of the Senate commerce committee
welcomed the step, declaring “there ought to be some way local service lines can
use more economic, smaller equipment to serve these small communities.” Chairman
A. S. Mike Monroney (D.-Okla.) prompted Minetti's announcement by declaring
Civil Aeronautics Board's staff “‘has been very uncooperative in working on a third

New York Times on Feb. 8 and in the
Washington Post on Feb. 13, The sup-
plementals named Pan Amencan, Ab-
talia, Lufthansa, Irish Air Lines, British
Overseas Airwavs Corp. and Air France
as sponsors of the ads.

The protest asserted that the adver-
tisements implied that the group fares
were for individuals rather than truc
groups. Under the IATA resolution
approving the fares, the group must
contain at least 25 persons and be
“spontancous”—that 1s, the group must
not be solicited by either an airline or
a travel agent.

The supplementals said that in some
of the .Idp:f_‘rl'lri'iﬂmﬂnt!i, readers did not
discover unhl they reached the fine
print at the bottom that the fares are
still subject to CAB approval and for
true groups.

In other activity on the group fares,
the American Society of Travel Agents
(ASTA) told CAB that it did not dis-
approve the group fares, but felt they
diseriminated against individual passen-
gers.

ASTA said 1t felt individual econ-
omy fares would provide a better solu-
tion to broadening the North Atlantic
market.

The group fares, ASTA said, would
be hard to police and left unanswered
such questions as how to obtain an
additional passenger without violating
the agreement if one passenger drops
out of a group of 25.
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LUFTHANSA 720-030 is shown undergoing proving flight. Three of the aircraft are now serving the West German carrier’'s South At-

lantic, Wear and Far East routes as w r..'ll as its Frankfurt-London network, Four more of the aireraft are scheduled for delivery early this

vear, and will operate on Lufthansa’s new routes to West and South Africa to be introduced this spring in addition to the airlne’s

South Atlantic service to Santiago, Chile.

Lufthansa Plans Major Route Expansions

By Edith Walford

Cologne—Lufthansa WWest German
Aarlimes, despite considerable increase in
estimated loss in Fiseal Year 1961 over
that of FY 1960, i1s continuing rapid
operational development and expansion
to atbam ibs pre-war eminence among
the mtermmational carniers.

New Lufthansa routes to be inaugu-
rated  this spring include  services to
West and South Africa and Japan and,
if Inlateral agreements are signed, to
Lima, Peru, and to Caracas via Mexico
Citv and Central America. According
to company ofhicials, this expansion pro-
gram is aimed at offsetting potential
losses this vear over Lutthansa's North
Atlantic network.

The West German carnier's prelimin-
arv FY 1961 fimancial results show a loss
of between 525 million and 531 million,
including depreciation and amortization
charges, compared with a 59.75-nllion
dehiait reported for Y 1960, Factors
cited by the company include:
¢ Payments on jet equipment purchascd
in recent vears.

e Upward revaluation of the West
Cerman currency,

e Flast-West political tensions, which
slowed tounst trafhe to Furope and ad-
versely affected business on the trans-
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atlantic routes during the peak travel
months last summer,

However, the carnier’'s  preliminary
operational figures showed marked m-
CTCASeS:

e 316.8 million ton/mi. flown, an in-
crease of 25% over 1960,

e 1.5 million passengers carried, an in-
crease of 221%.

e 23,320 tons of freight carned, an in-
crease of 55%.

e 5 230 tons of mail carried, an increase
of S1% over the 1960 total.

Increase in Mail

The gain in mail resulted from the
intracduction on Scpt. 1 of a new net-
work of domestic night ainmail services,
after an agreement between Luofthansa
and the West Gernman Postmaster Gen-
cral. The service 1s restricted to ordi-
nary and registered letters, posteards and
postal money transfers. Airmail collect-
mg center 15 Frankbart/ Main Aarport.
Irum there four Convair 440 Metro-
politans and one Vickers Viscount 514
flv to cight major West German air
terminals—Dusseldorf, Cologne, 1lan-
over, Bremen, Hamburg, Stutbgart,
Nuremberg  and "ﬂnnn;h—Thrmlglmul
the night, The aireraft are operated
CVeTy |1|g|1’r except Saturdavs, Sundavs
and the nights preceding holidays.

There is no additional charge for the
service, since the postal authorities arc
ibsorbing the additional cost estimated
at  51.5-million annually. Lufthansa’s
remuneration s based on the Dblock
hours required or, where the carrier’s
scheduled fights are used, on the ton/
miles flown,

Explaming why  Lufthansa  voted
against a reduction in transatlantic pas-
senger fares in an  Intermational  Aar
Transport Assn, poll of member airhnes
competing on the North Atlantic route,
a spokesman for the West German air-
line said:

“In our opimion a reduction might
result in more passengers than we could
cater for during the peak travel scason
while leaving more seats, than previously
was the case, empty during the off-
SLASOIL.

“This would give the non-sched-
wled companies an added advantage.
Whether the tanff is reduced or m-
creased doesn’t affect the charter com-
panies verv much since thev already
benefit from their normal |:rr1|:*hr.f.' of
quoting a price for the entire aircraft
and leaving the headache of flling the
seats to the travel agent.”

Company officials, however, arc
adamant in their stand against any 1n-
crease in transatlantic jet fares, Count
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Joachim von rankenberg, Lufthansa’s
sales director, savs any future tanff dis-
cussions with IATA should be based
on the route structure of the individual
carriers and catered to meet the needs
of each. Ome solution could not be
acceptable to all concemed, he beheves,

According to their various route pat-
terns von Frankenberg said, some air-
lines would prefer higher, others lower
fares. Consequentlv, the question
would have to be reviewed from time
to time and again settled on an indi-
vidual basis.

Von Frankenberg also 15 strongly
critical of last vear’s “Flyv American”
campaign instituted as part of the U. S,
government’s gold-flow poliey,

“We have a very strong Jrr-'umr:nt
against this kind of flag discrimination,’
he said—"Flv American with Luft-
hansa,

“With the exception of our Vickers
Viscount 814 fect costing approxi-
mately $11.85 million for 11 aircraft,
Lufthansa’s equipment 15 all American.
Up to the end of 1960, the latest fig-
ure I have at hand, we have invested
about 590 million including spares in
our flect of 11 U.S.-produced Convair
440 Metropolitans, 9 Lockheed 1049
and 1049As, 5 Boeing 707-430s and §
Boeing 720-030s,

“With two addibional Boemmg 707-
320s ordered last December and the 12
Boeing 727s ordered previously, Luft-
hansa’s total nvestment in American
equipment, including spares, will be ap-
proximately $225 million In 1965.

The West German carrier's jet flect is
composed of five Boeing 707-430s and
three Boeing "Eﬂ-ﬂqﬂﬂﬁ- A fourth
Boeing 720B, which Lufthansa intro-
duced on 1ts South Atlantic route last
May, crashed on a routine training flight
from Frankfurt/Main Airport, horme
base of the carner's turbojet fleet, to
Cologne last December (AW Dec. 11,
p. 42).

Between Februarv and March, Luft-
hansa is scheduled to take delivery of
four additional 720Bs for use on the
South Atlantic route to Santiago de
Chile. Some time this spring thev also
will be introduced on the carrier’s new
route to West Africa. In addition, an-
other service to South Africa will be
maugurated by mid-May.

The pm]:nsed new services to Africa,
still awaiting the approval of the gov-
ernments of Ghana, Nigeria and South
Africa. will extend from Frankfurt via
Lagos to Accra and Johannesburg. Two
round trips per week will be flown on
cach route. Flights from Frankfurt to
Lagos and Frankfurt to Johannesburg

will be nonstop.
Lufthansa says that, with its Boeing

720B fleet, it will be pmnhlu to cover
the 6,210-mi. distance from Frankfurt
to Johannesburg in 15 hr. 30 min., in-
cluding an actual flying time of only 12

LUFTHANSA'S new smmd—supprﬁssmg h"mgnr at thr: Hnmburgvl"uh]shul:h:l technical center
is tailored to the requirements of the carrier's 707 Heet.

hr. 30 min. and the distance of 3,726
mi. between Frankfurt and Accra in
7 hr. 45 mm.

Lufthansa also hopes to extend its
Boeing 720B services to Lima, Peru,
within the near future, pending com-
pletion of a bilateral agreement pres-
ently being negotiated with the Peru-
vian government.

Early last vear, Boeing 707-430s were
placed in service on Lufthansa’s twice
weekly  Frankfurt-Tokyvo service wvia
Yaris, Rome, Athens, Cairo, Teheran,
Karachi, Calcutta, Bangkok and Hong
Kong. They were relieved on this seg-
ment later in the year with the arrival
of the carrier’s Boeing 720B flect.

Subject to Japanese government ap-
proval now being negotiated, Lufthansa
says it hopes to introduce a third Boemng
720B service to the Far East, probably

some time later this vear. It will follow

the same route as at present to Tokvo,
but the Teheran stop will be eliminated.
The 9,355-mi. Frankfurt-Tokvo flight
15 the longest on the Woest “German
carrier's present network.

During 1963 and 1964, Lufthansa ex-
pects delivery of two Boeing 707-320s
ordered last December to augment its
long-tange Boeing 707-430 network.
The new 707s mll be powered by Pratt
& Whitney engines instead of the Rolls-
Royce pow :_*rpl.mh of the earlier Boeing
707-430 version.

The long, drawn-out negotiations be-
tween Lufthansa and its three remain-
ing Air Union partners—Air France,
Alitalia and Sabena—are now showing
signs of bearing fruit, according to an-
other Lufthansa spokesman. Individual
problems have blocked the establish-
ment of the proposed four-airline part-
nership over the past several years, but,
in Lufthansa’s opinion, it has “been
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essential to gain time i which to con-
solidate our ideas. That is accomplished
and Air Union should soon become a
reality.”

The official added that the redistribu-
tion of quotas following KLM Roval
Dutch Airlines’ rt:s:gm’rmn from Air
Union on Apr. 27, 1959, has remained
unchanged—Air France 34%, Lufthansa
30%, Alitalia 26% and Sabena 10%.
KLM recently has shown interest in
rejoining Air Union, but Lufthansa savs
the present partners are agreed that con-
sideration of such matters as applica-
tion for membership at the moment
would only further delay the signing of
the four-partner agreement and should
be deferred until present negotiations
have been completed.

In another area, Lufthansa remains
dissatished with the truce existing be-
tween the German carrier and Scandi-
navian Airlines System pending a final

new cabotage agreement to be reached
O nmf:rmur.'u!: level. The frequency

with which Lufthansa may in the future
land in Scandinavia and SAS in West
Germany is to be determined.

The hrst post-war agreement be-
tween the two countnes expired on
Mar, 31, 1960. Thus far. repeated
negotiations over the last two vears
have failed to result in anv clear-cut
solution. According to Lufthansa, its
relations with SAS are now more amica-
ble because SAS is adhering to the
West German regulations regarding the
frequency with which foreign carriers
mayv land in the Federal German Re-
public. The German carrier is hoping,
however, that a new, mutually accept-
able agreement will soon be reached
between the two governments.

With delivery by the summer of
1965 of the 12 medium-range Boeing
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The SEP2 is the Awtopilol of the Comel,
Britannia, Viscount, Vanguard and Friendship,

It has been chasen for the Avgosy and the

Avro 748 becawse of tls ontstanding record of

prexformance and wunequalled reliability, prroved

over more than a million and a half hours in
atrline service. The SEPg 15 the Autofiilol of
the BLEU Autoland System, and will form the
heart of the first awlomatic landing system

ever lo go inte regular aperation.
It ts lagical that the SEP35 has been chosen for
the Trident, the first civil aircraftl intended to

j‘.ﬂf.l'ﬁj.l'ﬂ.' rfgnfaf attamatic e'rmfe'.f.r:_g;.-;.
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every ten minutes a scheduled aircraft speeds along this lofty highway. It may be Britannia or Boeing 707,
Viscount or Vanguard, Argosy, Friendship or Comet—but whatever the aircraft, its aids to sure flight and
punctual arrival are likely to include SMITHS instruments. Right round the clock, SMITHS are helping to guide
traffic along the world's air routes ; helping thousands of aircraft to fly fixed courses at fixed altitudes, metic-

ulously maintained by sensitive yet sturdy equipment; helping them to cover at least two million miles a day.

SMITHS ~vanon onvsion

The Aviation Division of 8. Smith & Sons(England) Ltd.
KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDLESEX, ENGLAND. AIRSPEED WEMBLEY TELEX: 25366

727 jet transports on order, Lufthansa
savs it will be the hrst European air-
line operating a umform fleet of 25
Bocing short-, medium- and long-range

turbojet aircraft.

Jet Family Dividends

Lufthansa savs its choice of a onc
manufacturer Acet of jet transports has
been a happy one which is paving off,
particularly in simplified maintenance
and the cost and space required for
SParcs.

The marked increase in operational
results following the introduction in
1960 of its Arst Bocing 707430 services
on the North Atlantic route (AW Sept.
26, 1960, p. 45) sparked Lufthansa's
mterest moa future medinm-range jet
flect of the same make. Apart from some
carlv trouble requiring replacement of
powerplant generators, the guaranteed
performance of the frst Boeing 720Bs
now in service has been surpassed i al-
most all categories, Lufthansa savs.

When the carrier first considered the
choice of a medium-range jet transport,
the Sud Caravelle was high on the list
of contenders for Lufthansa’s order.
Later deliverv dates of the Caravelle
wis a4 determining factor in the 720B's
favor.

Other considerations included msnf-
ficient freight space and less over-all
ceomomic operabion of the Carvelle for
Lufthansa’s specihe needs and route
structure.

During the carrier’s first nine months
of activity akter its post war re-establish-
ment m 1955, its fleet consisted of four
Lockheed L-1049G  Super Constella-
tions, four Convair 340s, three Donglas
DC-3s—one used exclusively for train-
mg purposcs—and two Saab Safir train-
CIS.

Soviet Airmail Slow

Moscow—Russians are voieing dissatis-
taction over the speed of Soviet air mail
Service.

In the othcial government newspaper,
Ievestia, a resident of the Siberian city
of l'omsk noted that the USSR's AMinis-
trv of Communications has distributed
posters assuring the populace that “air-
mail is the fastest.” But, said cibizen N,
Lavrovsky, “experience refutes this as-
sertion.””

Tomsk is 69 hr. from Moscow by ex-
press train and sorface mail from  the
capital is usually delivered in four or
five days. Flying time is less than 0 hr.

Liavrovsky complained that  valuable
material airmailed from Moscow on Nov,
23 did not reach Tomsk until Nov. 29,
Docoments airmailed from Tomsk on
| Nov. 20 were received in Maoscow on
Nov. 26.

“I wish,” Lavrovskv concluded, “to
ask the workers in the USSR's Ministry
of Communications one question: what
do they now recommend tor faster mail
service—the airplane or the train?”

Now, in addition to the turbojets
Lufthansa’s flect consists of 11 Vick-
crs Viscount Sl4s, seven Lockheed
L-1049G  Super  Constellations,  two
Lockheed 1649A converted Super Star
freighters and nine Convair 440 Metro-
politans. In addition, it acquired three
Convair 340s and two Lockheed 1649A
Super Staraircraft from its subsidiary, the
former Deutsche  Flugdienst Gmbll,
when the latter merged with Condor
Luftreederer GmbH., Hamburg, last
November., These are now used for
extra non-scheduled flights at peak pe
riods.

Taking mto account all flights bevond
West Germany's  frontiers, including
the Boeing 72Z0B service once-a-week
via Pans and Zurich to South America
and twice weekly via Rome to the Far
Fast, Lutthansa’'s present operations
amount to 321 services per week, They
mclude:

e North Atlantic—Frankfurt-New York,
11 flights: Frankfurt-Chicago, 21 flights
and Frankfurt-San rancisco via Mont-
rcal, 2 flights.

e South Atlantic — Frankfurt-Santiago
via Rio de Janeiro, Montevideo and
Buenos Aires, two flights.

e Far FEast — Frankfurt-Tokvo, two

flights.
e Near FEast—Frankfurt-Teheran, threc
flights.

e West Germanv—London, 42 flights.
Lufthansa introduced its frst inter-
Furopean Boeing 720B jet services on a
nonstop  once-a-dav basis  between
I'rankfurt and London on Nov, 1. All
other West Germanv-London serviees
are operated by the carnier’s Viscount
5 14s.

Remaining Lufthansa services within
FEurope mclude 21 fights to Paris
weekly, 14 to Scandinavia, 8 to Spain, 21
to Ttalv, 21 to Austna, 28 to Switzer-
land and 7 flights per week to Greeee
and Turkev, in addition to 42 domestic
fights weekly.

Supersonic Transport Needs

Lufthansa is now apparently thinking
in terms of a AMach 2-2.5 supersonic jet
transport as an intenm step betore pur-
chase of a Mach 3 aircraft as future
replacement  for its subsonic  transat-
lantic jet fect,

Such an mireraft could be used to
bridge the gap until the mid-1970s
when a Mach 3 aireraft is expected to

s

SEABOARD WORLD AIRLINES’ Canadair CL-44 freighter with Lufthansa markings takes off on a SWA-Lufthansa transatlantic cargo
flight, a joint six-day-a-week service between Frankfurt and New York.
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Inside story of the new, short-range Boeing 727

These are the features that will help make the versatile
Boeing 727 the outstanding jetliner in its field. Already,
American Airlines, Eastern Air Hines, Lufthansa
German Airlines and United Air Lines have ordered 117
Boeing T27s for delivery beginning late in 1963.

Weather radar scanner

Forward retracting nose gear; dual wheels with brakes
Outward opening forward plug-type passenger entry door
Integral passenger stairs (telescope under floor)

Coat closet

Wing center section containing bladder-type fuel cells
Krueger flap

Main landing gear; dual wheels inward retracting
Leading edge slats

Aileron control tab

. Low speed outboard aileron

Flight speed brakes and lateral control spoilers

. High speed inboard aileran

Ground speed brakes

Fratt & Whitney JTBD turbofan engine (14,000 Ibs. static thrust)

-
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16.
17,
18.
18,
20.
21.
22,
23.
24,
25.
26.
27.
28,
29,
30.
31,
32.

33.
34.
385,
36.
37.
38.

Thrust reversér unit with covering door

Intake duct for center engine

Center enging

Dual, separately powered rudder segments
Mowvahble horizantal stabilizer

Elevator

Elevator control tab

Rear plug-type passenger entry door (inward opening)
Center engine air inlet

Tourist section (six abreast seating)

Triple slotted, high lift trailing edge flaps

Double un.t mid-cabin galley

First class section (four abreast seating)

Lavatory {one forward; two aft)

Aft integral passenger stairs

Windows: three pane acrylic plastic on 20" spacing

Fail-safe fuselage structure; semi-monocoque, aluminum
alloy skin, stringers Z-type frames

Control cabin

Life raft stowage

Wing leading edge and engine inlets anti-iced by engine bleed air
Retractable tail skid

Fuel dump chute

Overhead air distribution system (side wall system not shown)

BOEFING 727

become available. Previously, Lufthansa
officials had been thinking only in terms
of the Mach 35 aircraftt (AW Nov. b,
b 47.)

Lufthansa's freight services were oper-
ated up to the end of last year by two

converted Lockheed 1649A Super Con-
stellations on a four times per week
round-trip basis between Frankfurt and
New York.

The service constituted 20% of the
carrier’s total North Atlantic business
and helped compensate for the gen-
erally disappointing passenger year in
1961 over the highlv competitive trans-
atlantic routes.

Interline Agreements

A cargo-space sharing agreement,
negotiated in October between Luft-
hansa and Seaboard World Airlines and
recently approved by the Civil Aero-
nautics Board, already 1s paying divi-
dends, according to airline officials, and
shows promise of boosting the German
carrict’s North Atlantic freight trathe
still further. The one-year agreement
became effective on Jan. 2.

Using Seaboard’s swing-tail 60,000-
Ib. capacity Canadair CL-44s, the two
carriers now operate a once-a-day round-
trip freight service, except Sundays, be-
tween Frankfurt/Main and New York
on a joint basis. During the initial
week of operation, Lufthansa’s share of
the total freight carried on the joint
venture amounted to 70%, according
to a company spokesman,

In 1961, Lufthansa also concluded a
cost and profit sharing agreement with
British European Airways covering joint
use of BEA all-cargo Armstrong Whit-
worth AW 650 Argosy aircraft between
London, Dusseldorf, Frankfurt/Main
and London on a once-a-day basis, Sun-
davs excepted. BEA's Argosy fleet al-
readv flies to most countries within the
proposed Common Market area and the
new agreement, which came into force
on Jan. 3, should enable the German
airline to further establish itself and in-
crease its freight operations in this area
also.

Freight Growth

Lufthansa savs recent studies show
there 15 room for further development of
its freight operations, particularly  to
Lagos, Nigeria and Acera, Ghana in
West Africa and to Johannesburg., De-
mand in these areas is steadily increas-
ing for German industrial machinery
as well as for German textiles, medicine,
optical equipment and automobiles.
Lufthansa savs it cannot afford to limit
its operations to one-wav trathe to these
regions and 15 now studving various
potential means of filling its freighters
on the return flights.

Air France, for example, is flving
loads of pineapples to Munich from
various tropical centers for distribution

Boeing 707-320B Has High-Lift Devices

High-lift devices on Boeing 707-320B Intercontinental turbojet transport include double-
slotted inboard fillet flaps (top photo) in place of split flap used on earlier 707 series
aircraft, New leading edge flaps (lower photo) cover approximately two-thirds of the wing
span. The aircraft now is undergoing company flight tests and will begin Federal Aviation
Agency certification flight testing in approximately a month.

in Germany, and Lufthansa feels it is
entitled to some of this trafhic. It is as-
sured of government fnancial support
in any steps taken to capture a share
of this freight traffic, a company official
told AviaTion WeEk,

With the acquisition last November
of Condor Luftreederei GmbH,, Ham-
burg, Lufthansa renamed its wholly-
owned subsidiary, the former Deutsche
IFlugdienst Gmbll., Condor Flugdienst
GmbH. Simultaneously, it turned over
to Condor one of its Vickers Viscount
S14s and will put a second 814 at Con-
dor’s disposal soon. The charter com-
pany now is using the aircraft to in-
crease its nonscheduled passenger fights
to Spain and North Africa.

Condor’s fleet also includes four Con-
vair 240s, two Vickers Viking Super
Cargo and two Lockheed 1649 freighter
aircraft. The four Convair 240s recently
were sold to an American hrm, which
took deliverv of the first of them last
November.

The remaining three will be retired
from service this fall.

Condor operates  passenger  and
freight charter flights to 17 major cities
in Europe and the Near East, including
Teheran-Lisbon  and  Cairo-IHelsink:
routes. Its present route network cov-
ers 15,525 mi. This winter Condor 15
planning to operate tourist charter
flights to Teneriffe via Tangiers with
calls at Marrakech, Cairo and Athens
on the return trip. This will mark Con-
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dor's first operation into these points.

When rebuilding began in 1955,
Lufthansa had a total staff of 179, in-
cluding 44 first pilots, 15 pilots and 19
copilots. Lufthansa’s emploviment fig-
ure has now grown to 12,200, 1,400 of
them flight personnel.

The hgure also includes emploves
who are serving in the company’s over-
scas operations.

Until recently, Air France, with a
total of 40 offices spread over the U.§.,
had the largest number of U. S, agents
of anv European carrier. Lufthansa now
tops the list with 44 offices and savs
this is an indication of the importance
it attaches to the long-range develop-
ment of its transatlantic network.

Technical Center

The carnier’s technical center 15 at
Hamburg-I'uhlsbuttel, and its pilot
training school, established in 1956, is
at Bremen Airport, where civil aireraft
movements, hmited to a dozen or so
dailv, enable uninterrupted flight train-
mg courses to be carned out. The
school’s flecet comprises two Beecheraft
Twin Bonanza D-50s, three Saab Sahr
91Bs, nine de Havilland Chipmunk Mk.
225, one Klemm KI-107C chartered
from its German producer, Klemm-
Flugzeuge GmbH., and 20 Piaggio
FAWP-149-DA3s built under license by
Focke-Wulf in Bremen. These last are
being used on a temporary basis for
military pilot training.
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AIRBORNE ELECTRONICS AT WORK: SOLID STATE SYSTEMS

How you can operate more reliably . . . more economically . .. with
these first proofs of the Solid State generation in airborne electronies,

Collins' use of transistorization now brings you the 51Z-3 Marker Beacon and 51V-4 Glideslope
Receivers — first of a line of Solid State Systems that mean big savings to you. B They are smaller
than any other. They are lighter than any other. They require less power than any other. They
are more rugged than any other. @ They retain —as will all Collins Solid State Systems — the
circuit excellence that makes Collins first choice in airline electronics. M Contact us today for
complete information. Collins Radio Company ¢ Cedar Rapids ¢ Dallas * Burbank * New York
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American Airlines Reveals Data
From Extensive Market Surveys

Washington—American Airlines, re-
flecting an industry-wide dilemma over
ways to tap a mass air travel market,
has released details of several marketing
surveys conducted in the past decade.

American pointed out that it has con-
ducted 48 scparate market studies in
the past 10 vears. It contends that the
studies show “exactly where the airline
stands and how it can improve.” How-
cver, answers to the problems high-
lighted in the studies—which were con-
ducted primarily by Opinion Research
Corp., of Princeton, N.].—were not
supplied by the carnier.

Amernican said its studies are continu-
ing and it is participating, along with
Trans World Airlines, Eastern Air
Lines, United Air Lines, The Boeing
Co. and Douglas Aircraft Corp., in a
more comprehensive study of the travel
market, Results of the study are ex-
pected in spring (AW Feb. 19, p. 38).

On the basis of its three most recent
studies, involving 18,000 interviews,
American generally found that 15% of
air travelers took five or more trips in
the year and accounted for 649 of the
air trips. Twenty-six per cent of the

|

C-141A Avionics Gear Scheduled

Air Force C-141A turbojet cargo plane, under development by Lockheed Marietta,
| will make extensive use of commercial avionics equipment designed to Aeronautical
Radio, Inc. (Arinc) characteristics wherever practical as part of a plan to make the
aircraft suitable for commercial airline cargo operations. Tentative list of avionics
equipment scheduled for use on C-141A, most of which will be procured on open bid:

travelers took two to four trips a year,
while more than half of those ques-
tioned took only one trip in a vyear.
Noting that more than half of the popu-
lation of the United States does not
travel beyond a 200-mi. radius at all
and 78% have never flown on a com-
mercial airline, American concluded
that air travelers represent a “relatively
small proportion of the population.”

Business travelers were pinpointed by
the study as the backbone of industry
traffic. More than half of such travelers
have incomes exceeding $10,000 per
year. Eighty-six per cent of this group's
travel 15 paid for by companies through
expense accounts, the research indicated
(AW May 1, p. 38).

Vacation travelers were cited by the
studies as a logical market source for
air travel. American described the va-
cationers making up this potential
market as coming primarily from the
middle income level of just under
$10,000 a vear but having wages higher
than the national average. It found
that vacations were the most important
attraction of first-time passengers. Those
who made onlv one trip a year ac-

Quantity Function Type
2 UHF Communications AN/JARC.90
2 VHF Communications Arine Solid-State |
Z HF/55B Communications Arinc-Commercial
1 Intercommunications AN/AIC-18
1 Public Address AN/JAIC 13
2 VOR/LOC. Receiver Arinc Solid-State
Z Glide Slope Receiver Arine Solid-State
2 ADF Arine Solid-State
Z Tacan AN/ARN-21
1 Marker Beacon Receiver Arine Solid-State
1 Doppler Radar AN/APN-147
1 Doppler Nav. Computer AN/ASN-35
1 Digital Nav. Computer ANJASN-24
1 Astro-Navipgation Set ANJAVN-1IA
1 Loran-C Nav. Receiver =~ e ’
1 Woeather/Nav, Radar AN/APN-59B
1 IFF/ATC Transponder AN/JAPX-46
1 Flight Recorder Arine

| 2 Gyro Compasses Commercial
lorl Air Data Computer Arine I

2 Flight Directors CPU-27

* LoranC Receiver is expected to be procured by Coast Guard/Arine

Note: If solidstate versions are not available in time, existing Arinc characteristic

equipment is expected to be procured.
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counted for 59% of the total number
of travelers, vet accounted for only
16% of the trips taken. Slight reduc-
tions in air fares on transcontinental
routes tended more to divert passengers
from first-class travel than to genecrate
any new passengers, research indicated.

An estimated 3% of the present auto
travel market represents an important
target group for diversion to airline
travel, American said, since this market
15 limited by travelers’ feelings about the
convenience of driving and the costs
of airthne travel.

Comparison of trip costs between
auto and airline travel decreases when
trips of more than 1,000 mi. are in-
volved, the studies indicated. It was
also estimated that the airlines could
consider about 4% of the present train
and bus transportation customers as a
potential for airline travel.

Convenience and economyv of the
auto for family travel were cited by
those interviewed as major advantages.
American considers this a possible limi-
tation on diverting this market to air.

Citing figures from a study made in
conjunction with the Florida Develop-
ment Commission, American said that
despite heavy outlays by the airlines
tor promotional fares and advertising
promotions, the airlines’ share of busi-
ness into the state dropped from 15%
down to 14% for the first six months of
1961, as compared with the same period
of the previous year. By comparison,
the actual number of tourists to the
state increased 109% in this period (AW
Nov. 13, p. 47).

SAS Reorganizes As

Economy Measure

Stockholm — Scandinavian  Airlines
System is reorganizing its management
in a belt-tightening effort to streamline
the traditional three nation structure in
the capital cities of the participating
Scandinavian countries.

Under the new reorganization plans

reccommended by Interim  President
Curt Nicolin and approved by the board
of governors, SAS management will be
concentrated primarily in  Stockholm
under the administration of four execu-
tive vice presidents responsible to Nico-
lin. The departments thev will head
are:
¢ Technical, under Executive Vice
President Olof Carlstein. Carlstein for-
merly was an executive vice president
of the entire company.
® Operations, under Executive Vice
President Knut Hagrup, former vice
president for technical services.
* Finance, which is perhaps the most
difhcult post of them all during the air-
line’s current fiscal pinch. The executive
vice presidency for this post has not vet
been filled. i
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» Indications are strong that transatlantic carriers will report substantial
trafhe increases duning the balance of the winter season, Advanced bookmgs
for both east and westbound flights indicate new records will be set for the
off-peak period,

» Federal Aviation Agency will meet with representatives of the aviation
industry Mar., 5-9 to discuss the Project Horizon report on air trafhe control.
System design team, established to accelerate implementation of the report,
will represent FAA at the sessions. In a separate conference, scheduled for
Feb. 27, FAA will meet with aircraft operators and equipment manufacturers
to review future aithome equipment requirements developed in the Beacon
study.,

P President Frank W, Hulse of Southern Airwavs, in a letter to kev senators
and representatives from the southeast, has chareed that public hearings
on the Southern pilot strike will be U.p]:ﬂh.‘.d to du:_]n]:- svmpathy for the
100-0dd strikers who have not accepted cmplovment elsewhere.”  Pressure
from the Air Line Pilots Assn. 15 responsible for the hearings on a subject
having no nation-wide significance, Hulse said. Prof. Nathan P. Ieinsinger
has announced hearings will resume Feb. 28, Earlier sessions were held Feb.

7 and 8.

P Lithcient use of Acroflot’s large, double-decked Tu-114 turboprop trans-
port apparently is still a considerable distance in the future. After almost
a vear of scheduled Tu-114 use, Russian officials still talk hopefully of
achieving a 5- to 6-hr. daily aircraft utilization on the trans-Siberian route.

» Decision to shave 8% in. from the circumference of the two control
columns, as a means of reducing weight by 6 1b. in a new jet trLquﬂﬂ now
under construction in Europe, was rL'LLtIH"..' approved by chief pilot of the
project after several hours of discussion. However, not known to the pilot
at the time was a simultancous decision by a catering group to install
double-weight chromium racks which mercased weight 13‘-. § 1h. Net result:
a 2 1h. gain.

» Civil Acronautics Board has found that discontinuance of National Airlines
service to I't. Lauderdale, Ila., on June 11, with Board authorization, con-
stitutes a violation of the carrier’s certificate of public convenience and
necessity. The Board directed National to resume the service within 45 days.

® Monorail link between London's Heathrow Airport and downtown will be
cxplored during the next six months by IHawker Siddeley’s engineering
department and a French company representing a group of engineering
.md banking firms. The monaorail, with a maximum speed of 75 mph., would
cut traveling time to 10-15 mun. The monorail has unofheial support of
the tnﬂucnhﬂ London County Council which opposes construction of a

city center heliport because of noise,

» Traffic upsurge on domestic trunkline routes during mid-winter months has
created new optimism over prospects for 1962, Omne airline is now forecast-
ing a 1962 increase in passenger revenue miles up to 207 over 1961.

P Department of Justice has petitioned the CAB for the nzht to mtervene
in the Board’s hearing on the merger application of American Airlines and
Fastern Air Lines. In filing the petition, Justice emphasized the move doces
not indicate that it either opposes or supports the proposed merger, but
added that the merger “mises substantial questions involving the public
mterest . . . and we believe the government should be m a position to remam
fully informed and, if necessary, present appropriate arguments.”

» Flastern Air Lines will seek a reduction of flight schedules it is being
forced to operate into Baltimore as a result of the CAB’s decision in the
Washington-Baltimore Adequacy of Service Investigation, Eastern holds that
many of these new schedules are uneconomic, and that the burden of com-
plving with the Board order will be even greater when jet service to Wash-
ington is inangurated at Dulles International.

SHORTLINES

> Alitalia has been recommended fr_'rr
a route extension mmto Chicago by
Civil Aeronautics Board examiner, TllL
Carrier p]am to np:,ntt, two round- tnp
flights weekly between [taly and Chi-
Cago Vi Montreal, suby ect to Board
and presidential approval.

» American Airlines’ nonstop authonty
between New York and San Francisco
has been reafirmed by CAB. The Board
reviewed the case on instructions from
the UL 5. Court of Appeals to determine
whether any rules ot practice had been
violated in the original route award,
CAB noted certain violations by Amen-
can and the city of San Francisco, but
said they did not prejudice the validity
of their nnﬂn‘m] award,

® Delta Air Lines reports it flew 206.7
million revenue passenger miles during
Januarv—the highest monthly traffic
Azure in the company's history. Pre-
vious high was 200.1 million, flown in

March, 1‘-?!!'1!

» Federal Aviation Agency 15 proposing
riles requiring that packages containing
magnets or magnetic devices such as
magnetrons or hght meters be planly
marked for air shipment. Permanent
magnets would have to have a keeper
bar installed to neutralize the magnet
whenever possible. The proposed nﬁu 15
to combat cffects on aircraft instro-
ments caunsed by magnetic matenals.

» Iberia Air Lines has ordered a fourth
DC-§ jet transport from Douglas Air-
craft Co, Delivery i1s scheduled for
September,

» Pacific Northern  Airlines  ground
crews are using ultra-high  frequency
(UHT) radios to speed aircraft handling
at Seattle-Tacoma Intemational Airport.
The system uses a hxed station located
in the dispatch office and two remote
stations, one m the cargo and mamn-
tenanee arca, one load control and
three portable stations. One portable
station 15 carricd by the lead mainte-
mance man, another by the lead cargo
man and a third by the passenger agent
in charge of loading and unlmdmg air-
craft.

» Suspension period of Continental Aar
Lines’ |]1'U|}L}51'_'£l cconomy fares (AW
Dec. 4, p. 38), has been extended until
Mav 29 to give CAB time to complete
its investigation, The suspension period
was to end Mar, 14, Trans World and
American airlines’ economy fares are
also under CAB suspension subject to
the same dates.
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Testing of complete Spey engine pod,

ROLLS-ROYCE

SPEY

BY-PASS JETS

Already chosen
for two new
airliners and a
strike aircraft

The Spey by-pass jet is designed for operational
economy—Ilow fuel consumption, low maintenance
costs and a long overhaul life, Speys will power
the three-engined de Havilland Trident airliners
ordered by British European Airways and the twin-
engined British Aircraft Corporation One-Elevens
on order for British United Airways and Braniff
International Airways. Test flying has now started

with the civil Spey and a military version is being
developed ; it will power the Blackburn Buccaneer
S.2 strike aircraft.
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Service representatives stationed with cus-
tomers throughout the world assist with all
phases of engine operation. Factory training
is also available for key airline technicians,

Engines and components can be tested to
100,000 feet over 2 wide range of Mach
numbers, temperatures, and pressures In
nur multi-million dollar Willgoos Laboratory.

Over 23,000 axial-flow, twin-spool, high-
compression engines have logged 25,000,-
000 flight hours. This proven design system
has an unmatched performance record.

The men who build and buy jetliners understand
the importance of dependable engines.

It’s not surprising, then, that the majority of the
world’s jet transports are powered by Pratt &
Whitney Aireraft, including 75 per cent
of the Boeing and Douglas jetliners
ordered to date. As a matter of fact, 34
airlines currently rely on these power-
plants to speed 1,000,000 passengers a
month to hundreds of cities in 79 coun-
tries and six continents.

Pratt & Whitney Aireraft engines not
only do a big job, but do it well. The

Pratt &
Whitney
Rircraft

nation’s first commercial jet transport was pow-
ered by Pratt & Whitney Aireraft. So were the first
turbofan transports. These engines have demon-
strated outstanding reliability (some are now au-
thorized 2,600 hours time between over-
haul). And, parts replacement costs per
flight hour are the lowest in the industry.

In short, Pratt & Whitney Aireraft
has achieved flight propulsion leadership
through proven performance. That's why
Pratt & Whitney Aireraft jet engines fly

DIVISION OF UNITED AIRCRAFT CORP more pEDPlE' maore DIEEEE thﬂ_’ﬂ any ﬂ‘th{:ﬂ‘

engines in the world.
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SPACE TECHNOLOGY

0SO-1 to Refine Solar Flare Predictions

By Edward H. Kolcum

Cape Canaveral, Fla.—Iirst satcllite
designed to refine solar flare prediction
techniques  to permit  fAexibility  in
launching Apollo manned lunar land-
ing flights is scheduled this week from
the Atlantic Missile Range as part of
a program to establish an accurate sta-
tistical analvsis of “safe” and “dan-
erons” manned space flight periods.

The 430-b. satellite, called Orbit-
g Solar Observatory 1 (OSO-1), will
be Taunched mto a 300-mi. circolar or-
bit by a Douglas Thor-Delta launch
vehicle.

[t will carrv 13 scientific experiments
housed in two sections—one continu-
ouslv pomted at the center of the sun
to measure radiation cmissions, and the
other in a rotation wheel to comparc
solar radiation with radiations in other
portions of the skv. It has an estimated
lifctime of six months. Data from
(SO-1 and other solar observatories
to follow are expected to extend the
“window” during which Apollo lunar
liunches can be made.

This factor is critical in scheduling
Apollo flights because the 1967 target
date for manned lunar landing coincides
with the next period of maximum so-
lar activitv. Although solar emissions
and the deadly radiations thev cause
hive been studied in detml onlv since
1936, scientists have established that
solar flares are possible onlvy when these
conditions exist on the sun:

e Large, complex sun spot grouping.

e Complex magnetic field in a sunspot
group, with manv opposite poles.

¢ Unusually  bright patches, called
plages, in iomized calcium,

e I'requent  bursts of madio  emission,
and a high level of solar radio noise,
e Hot spots in the coroma, with appear-
ance of the vellow line of calcinm 15
at the edge of the visible disk.

e Many small flares in an active region,
alomg with characteristic prominences.

The problem is that although a sale
period can be predicted with accuracy,
m most cases a large, dangerous flare
docs not occur cven with observation
of flarc indicators. Task of the OSO
series 15 to rehne prediction technigues
so that the danger periods will e
shorter, and the safe periods longer.
To contnbute to a better understand-
g of solar flare prediction, OSO-1 will
combtiin these expeniments i the non-
rotation section:

Neupert of National Aeronautics and
Space Administration’s Goddard Space
Ilight Center. This detector will meas-
ure X-rav emissions from the sun while
it is in a quict period, to establish basc-
line information, Direct solar radiation
enters a slit and then is dispersed on a
risim into  its  charactenishic  wave
Eugths. Pulse output is converted into
binary waves and sent to tracking sta-
tions as coded telemetry.
e Gamma-ray monitor, designed by
Kenneth Frost and William \White of
Goddard. This deviee will  measure
gamima-rav leakage from the sun, and
will provide information on the solar
thermonuclear process which causes so-
lar heat and light. The detector consists
of a scintillator and photo-multiplicr
tube, detecting at the 0.510 million
clectron volt line where gamma ravs
arc generated by the conversion of mass
mto energy.
® X-ray monitor, in the 20,000-100,000
clectron volt range, designed by White
and Irost. Emissions in this range may
be associated with solar radio frequency
changes, and observations by OS0-]
will be compared with ground observa-
tions. The monitor 15 a setillator with
a crvstal thinner than that o the
SHMMEA-GIY CXperiments,
iKrm}' monitor, in the 1-8 angstrom
wave length range, also designed by
White and  Trost, to obtamn wave

CALIFORNIA —_ |
PROTON FLUX NI
ANALYZER (< 2 MEv)/

ELECTRON FLUX

ANALYZER (€ 60 KEv)

WT. B3 [bs. POWER 0.2 W

UNIV.OF 3

CALIFORNIA —

NEUTRON FLUX

-

length discrimination of solar emissions.
The detector consists of two on
chambers in combination.

e Dust particle detector to mcasure
rate, momentums  and  encrgies  of
microscopic dust particles, designed by
W. M, Alexander and Curtis W, Me-
Cracken of Goddard. This 1s a photo-
multiplier tube coated with aluminum,
which registers impacts through a micro-
phone, The rotating structure confams
nine wedge-shaped compartments, five
of which house experiments and the
other four containing electronic con-
trols, bhatteries, telemetry, radio com-
mand and data storage svstems. The
wheel experiments are considered sky-
mapping devices, and thev spin at a
rate of two revolutions per second.
Thev are:

e Solar radiation photodiode, with 2
filter to restrict light cimissions except
those in the 3.,800-4,5800 angstrom
range, designed by Kenneth Lo Hallan
and White, Data will help understand
how hyvdrogen is converted to helium,
with the excess hvdrogen converted to
heat energy.

e Solar ultraviolet ion chamber, in the
1,100-1,250  angstrom  wave length
range, also designed by White and
Hallan, Experiment will determme i
Lyman-Alpha  emission  line  changes
during active and quict solar periods.

e Solar gamma-rav  high cnergy  dis-

INTENSITV & ANGULAR HSTRISUTION
OF GAMMA RAYS (0./-5 MEV)
WT. 31.5/bs. POWER O.6W

AMES RESEARCH CENTER

SURFACE EROSION STUDIES
W L7 lbs. POWER O/ W

/uunu OF MINNESOTA ™

r r:.' L

-
A
i
o

T UNIV.OF ROCHESTER

L HIGH ENERGY CAMMA RAYS
> [ABOVE 100 MEV/

“ﬂlf\ WT. /6.8/ks  POWER I.IW

MEASUREMENT " Sk B
WT 26.2/ks. POWER O3 W \ ' — GODDARD SPACE FLIGHT

CENTER

SOLAR RADIATION (#080-9800 K]
GAMMA RAY ENERGIES [0.2- 1.5 MEV]
SOLAR ULTRAVIOLET & X-RAY (100-12504)
WT. 28.5 lbs. POWER [0 W

WHEEL EXPERIMENTS

e Solar X-rav spectrometer in the 100 0S0-1'S “WHEEL” makes two revolutions per second, has nine wedge-shaped compart-
400 angstrom range, designed by Dr, ments, five containing experiments and the others housing avionic equipment.  Wheel
William Behrimg and Dr. Wemer M. dismeter is 44 in,; diasmeter increases to 92 in. when three arms are extended.

B = ononly one engine
On two engines it can climb at BU,UD fp, fly at Mach 1.35, and reach 56,000 feet.
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Automatic temperature control GSE
for Titan |l missile propellant

This new environment control package was designed
and produced by Hamilton Standard for the Martin
Marietta Corporation’s Titan II missile. It auto-
matically stabilizes propellant temperature at 60+
5°F within a 20,000 gallon storage vessel. The unit
electrically heats or mechanically cools a glycol
and water heat transfer liquid, and then circulates
It to the storage vessel heat exchanger. It is built
to perform reliably in ambients of —35° to +115°F,
and from sea level to 6,000 feet.

The Titan II Propellant Temperature Controller
is evidence of Hamilton Standard’s ability to meet

environment control GSE assienments. It typifies
the results attainable when engineering capabilities
in pneumatics, hvdraulics, electronics, and pack-
aging, are combined with specialized manufac-
tur mg skllls

A NEW EHECHUHE deseribing Hamilton |
i Standard’s environment eontrol GSE capabilities |
for aireraflt and missiles is available. To learn how
. this solid foundation of experience can be yvour |
' key to dependable GSE, write: Sales Manager, i
! Ground Support Equipment Department, Hamilton |

Standard, Windsor Locks, Connecticut.
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EACH OF THE THREE extendable arms on OS()-1 (designated FProject S-16 by NASA)
supports a nitrogen gas sphere to contral stabilizing spin rate. The satellite is to be
launched into a 300-mi. circular orbit by a Douglas Thor-Delta launch vehicle.

tribution in the 0.2-1.5 million electron
volt range, designed by White and
I'rost. This experiment is the same as
the one in the pointing section. with
one detector shielded to get a 20 deg.
view angle, and the other unshiclded
to determine if anv radiations arc gen-
crated within the satellite from ener-
getic particles encountered in space.

e Solar gamma-ray detector nsing a fele-
scope-like sensor called a “Compton
telescope,” which measures  Gamma
rvs in the 50,000-3 million electron
volt range designed by John R, Winnk-
ler and L. I, Peterson of the University
of Minnesota. The instrument is able
to take measurements  despite  large
cosiic ray background,

e Neutron monitor, designed by Dr.
Wilmont Hess when he was at the Uni-
versity: of California. Te now 1s with
Goddard, This sensor will give a meas-
urement of the carth’s neutron output
during the day and at sunset, important
hecause decay of these neatrons i5 a
vital source of the Van Allen radiation
belt.

¢ Proton-clectron scintillator, designed
by Dr, S, Bloom of the University of
California, using an advanced electronic
detector to study the Van Allen belt,

e Emissivity stability of surfaces detec-
tor. designed by G, C. Robinson of
Ames Research Center. Temperatures
will be measured on several parts of
the satellite to determine the amount
and rate of change of thermal radia-
hiom,

® Solar gamma-ray experiment in the
100-500 million electron volt range, de-
signed by M. Savedoff and G. Fazio
of the University of Rochester. The in-
strument will observe high-cnergy ravs

emanating from solar Aares, and gamma
racliation from the quiet sun and from
other regions in the sky.

The OSO-1 spacccraft, designed and
built by Ball Brothers Rescarch Corp.,
is basicallv a stabilized platform with
ur.mnmnh powered by 1,860 solar
cells in 31 madules of 18 volts cach.
The satellite has a wheel diameter of
44 in., the maximum allowed by the
Delta Taunch vehicle shroud. After pav-
load separation, the diameter increascs
to 92 in. when three arms are extended.
On the end of cach arm s a mitrogen
gas sphere to conbrol stabilizing spin
rate.  After third-stage Dburmout., the
stage and satellite are spun to 100 rpm.,
reduced to 30 rpm. after satellite separ-
ation.

The control svstem which actuates
precession jets maimbtuns a spin axis
purpuudir_'l'll'.w to the solar vector within
3 deg. Azimuth and fine clevation po-
sitioning are controlled by an clectneal
servo motor, with position crrors sensed
by four coarse and two hne detectors,

Nickel cadmium storage batteries have

a power output of about 16 watts, with
telemetrv and control to use 7 watts,
and the expeniments, 9 watts, Data
are recorded during 90 min, of the 95-

min., orbit on a tape running .75
in./see. and p! aved to @ receiving station

during the remaiming 5 min, Tracking

and telemetry will be performed by the
Minitrack network,

The OSO-1 pavlead is the latest as-
signment  for  the  highly  snceessful
Douglas Thor-Delta, which has placed
six successive pavloads in precise orbits
after a Arst-launch attempt fanlure.

Ball Brothers' OSO rescarch program
resulted in development of a new lubri-
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SHUT OFF FACK SATELLITE KicaT)

cant not affceted ]n 11!gh viactiinm on-
vironments, ‘The labricant is used on
slip rings, bearings and brushes. The or-
bital launch of OSO-1 was preceded by
extensive component testing, including
use of an Acrobee rocket to test the
Ball Brothers solar pointing control svs-
bem.

In this Aight from Wallops Island,
Va., the system mamtamed an ac-
curacy of one minute i clevation and
three minutes in azimuth for 328 sce.

Telemetry and control systems were
tested when the complete communici-
tions system was Aown over the I'E
Mvers, 1'la., Minitrack station by heli-
copter at an altitude of 5,000 ft,

Soviets Discuss Space

Weightlessness Effect

Moscow—Although the human nerv-
ous system is highly adaptable and has
considerable compensating ability to re-
store normal contact with the outside
world, it is not known how much it
can compensate for deleterions effects
of weightlessness, Soviet scientists re-
ported Tiere recently.

At a meeting of the USSR Academy
of Medical Sciences, Vasili Parin, Vladi-
mir Yazdovsky and Dr. Oleg Gazenko
presented a report on ground  experi-
ments and the flights of Maj. Yun
Gagarin and Gherman Titov as an ex-
tension of a report presented at the
12th International Astronautical Con-
gress last fall in Washington (AW Okct.
9, p. 22).

Thev contend that these factors dic-
tate cffects on the nervous svstem In
any space venture:

e Low barometric pressures, altered
gascous composition marked by absence
of molecular oxvgen, iomzing radiation,
heat loads, meteoroid impact and other
physical factors in spacecraft,

e Rocket flight noise, accclerations and
weightlesssness.

e Environmental system, food, work-
rest cveles, complete isolation and emo-
tional tension,

While ground centrifuge expen-
ments obtamned complete data on the
boost phase of the Gagarin and Titov
flights, the physiological reactions of the
cosmonauts “were somewhat more pro-
nounced” during actual flight, the re-
port said. This was attributed primarily
to emotional stress,

Scientists were said to have estab-
lished that weightlessness induced func-
tional changes of the heart, but cardiac
disturbances disappeared after the first
two hours of space flight.

The absence of gravity excludes the
activity of the otilith receptor of the
mner ear, according to the report, This
apparently resulted in a distinet fecling
of nausea reportedly experienced by
Titov.
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CREATE AND DELIVER AN ELECTRONIC
'UMBRELLA-IN LESS THAN ONE YEAR!

Starting from scratch and delivering complete new
defense systems in record time i1s an assignment our
Quick Reaction Capability (Q. R.C.) is geared to meet.

For instance, not long ago we were asked to make a
system that could be carried into the field to protect
Army personnel. Such an electronic “umbrella™ would
give field armies a completely new kind of protection.
Yet nothing like it existed.

Within the short space of a single year, our scientists
and engineers not only designed such a system —they
engineered it, manufactured it, tested it and delivered
it. In another instance, it took no more than 7 months
to design and deliver an electronic warfare system in-
volving 32 tons of precise equipment! These are typical
of the many Quick Reaction Capability assignments
performed by our plants and laboratories.

Speeding up the development cycle for defense systems
is one of many ways the scientists and engineers of the
General Telephone & Electronics corporate family are
-contributing to the nation’s security. The vast commu-
nications and electronic capabilities of GT&E, directed
through Sylvania Electronic Systems, can research, de-
sign, produce, install and service complete electronic
systems. These systems include detection and tracking,
electronic warfare, intelligence and reconnaissance,
communcations, data processing and display.

That is why we say—the many worlds of defense elec-
tronics meet at Sylvania Electronic Systems, Division
of Sylvania Electric Products Inc., 40 Sylvan Road,
Waltham 54, Mass,

GENERAL TELEPHONE
SHETRONIES
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New concepts In

ducting systems reflect demands

for higher performance

As temperatures, pressures and complexity of
ducting systems for ultra-sonic aircraft and
missiles increase, weight limitations become
proportionately more stringent. To solve these
problems, Solar Aircraft Company has been
developing new design concepts and advanced
fabrication techniques. All of these concepts
and techniques are currently being used in the
development and manufacture of pneumatic
systems for America’s most advanced aircraft.

Weight Presents Problem

Without exception, design requirements are
extremely critical in the areas of weight, tem-
perature and pressure. An idea of the scope of
the problems encoun-
tered can be visual-
ized in one current
system. If it were built
entirely of the lightest
gauge aluminum it is
currently practical to
fabricate and if con-
ventional insulation were used, the syvstem
would be more than 100 pounds overweight.
Weight isn't the only problem. Temperatures
in this system go up to 1200F; pressures reach
450 psi. Conventional materials and methods
are made obsolete by ultra-sonic aircraft. Solar
research, engineering and manufacturin g teams
with 15 vears experience in the field of aircraft
and missile ducting have developed a number
of feasible approaches to the problem. One is
an air film method of insulation to contain the
heat of the air within the ducting system by
means of an air gap between an inner and outer
wall. As part of this insulation concept, Solar
research has developed a special high emissivity
coating. Called Solar black silicone, the coating
has an emissivity rating of .99 on a scale of one

&0

—higher than any similar material being tested.

Materials Offer Solution

To solve the weight problem, Solar has been
developing systems involving extremely thin
gauge super-alloys and systems made primarily
of non-metallic mate-
rials. The company’s
extensive experience
in the development
and production of
high pressure, long
life-cycle bellows
and gimbals has also
contributed.

The ultra-sonic aircraft ducting program is
only one of several now underway at Solar. They
include development of the boundary layer con-
trol system for the Navy's new F4H fighter,
engine ducting system for an aircraft nuclear
propulsion and ducting system and components
tor the A3] attack bomber, F-102 fighter and
C-130 cargo transport. In these programs Solar
was usually given envelope size ang centerline
routing for the system, together with design
garameters. Frequently, however, a system is

esigned by the airframe contractor and Solar
assists in the development.

For information about Solar’s capability in
the design, development and manufacture of
ducting systems and components, write to Dept.
J-210, Solar Aircraft Company, 2200 Pacitic
Highway, San Diego 12, California.

SOLAR Y

A subsidiary of International Harvester Company
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Atlas Boosters Repaired on Launch Pad

By George Alexander

Cape Canaveral, Fla.—Repairs to the
Atlas boosters used as the Mercury-
Atlas 6 (MA-6) and Ranger 3 launch
vehicles were performed through a 24
in.-dia. access hole at the bottom of
the fuel tank—an enginecring teat com-
parable to building a model ship n a
hottle.

Repairs, performed by the Cape
Canaveral operations group of General
Dvnamics Astronautics, builder of the
Atlas, were necessitated when RP-1
kerosene fuel seeped into the inﬁulaitins
bulkhead between the missile’s fuel an
oxidizer tanks (AW IFeb. 12, p. 29).

Rather than remove the boosters
from their launch stands to get at the
fucl-soaked insulation, General Dynam-
ics engineers here suggested that the
vehicles be left standing and that only
the sustainer engines %ZIL' pulled out.
Removal of the sustainer, they argued,
would provide a 24-in.-dia. access hole
throngh which men could crawl up
through the fuel tank to reach the in-
sulation.

The Atlas is so constructed that the
liquid propellant tankage and airframe
are integral. RP-1 kerosene fuel, stored
in the lower section of the airframe, 15
separated from the liquid oxvgen above
it by a thin stainless steel structural
dome, The underside, or fuel side,
of this dome is hined with a 34n.-thick
blanket of styrofoam held in place by
a JO016-n. thin alominum membrane.
Design purpose of this foam blanket
was to prevent freezing of the kerosene
fucl by the —297F temperature of the
hquid oxvgen and to reduce the boiloff
rate of the liquid oxvgen from heat
transfer of the warmer 70F RP-1.

In preparing Atlas 55-D for launch
m October, 1960, the General Dyvnam-
ics crew accidentally overfucled the mis-
sile with RP-1. A combination of too
much fuel and too high internal pressure
ruptured  the alumimom  membrane,
allowing fuel to soak the styrofoam.
The missile was removed from its stand,
its three engines and aft bulkhead re-
moved and the fuel-soaked foam liner,
along the aluminum membrane, peeled
off the structural dome.

Tests with styrofoam had shown
that it would soak up approximately
twice its own weight, although its wick
action was generally onlv 5 to .75
in. above the fuel line. Completely
soaked with fuel, the 80-1b, blanket
would weigh about 240 Ib., and USATF
and General Dynamices feared that at 9g
acceleration loads, the hblanket and
membrane would collapse into the fuel
tank and that particles might enter the
turbopumps, causing violent failure.
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Atlas 6 (MA-6) and Ranger 3 Atlases to provide 24-in, dia. access hole. Scaffold was built
up inside tank to permit removal of fuel-soaked insulation,

After removing the fuel-soaked foam
liner, USAF and General Dynamices de-
cided to flv 55-D without insulation
between the fuel and liguid oxvgen to
see 1F it was really necessarv. This mis-
sile flew Oct. 22, 1960, and the com-
plete success of this flight led to a
decision to build E and ¥ models of
Atlas without foam nsulation.

The D-series Atlases, as used in the
Ranger and Mercury programs, were
fabricated with foam liners and it was
thought unnccessary to modify them,

In the fnal preflight examination of
the Ranger 3 Atlas booster during the
week of last Jan. 22, a check was made
to sce if anv fuel had leaked into the
stvrofoam  Dblanket., This is standard
preflight procedure with D-models, and
15 accomplished bv checking for the
presence of fuel in a small copper tube
which runs from a point in the foam
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liner  shghtly above the fuel level
within the tank to an external plug on
the missile skin. When the plug was
opened, a steady stream of RP-1 ran
out, mdicabing that a rupture had oc-
curred somewhere in the aluminum
membrane, allowing the foam to be-
come soaked.

To have repeated the procedures that
had been followed with Atlas 55-F
would have meant the loss of a hve-
dav  “wmdow” of optimum moon-
carth relative posibons for Ranger 3.
The General Dvnamics launch crew
suggested that 1t be allowed to dump
the RP-1 aboard the Atlas, pull the
sustamer and go up through the fuel
tank to remove the blanket., The crew
cstimated the job would take four days,
permitting launch of Ranger on the last
dav of the window.

USAF and National Aeronautics and
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AT RADIATION, CHALLENGE IS OPPORTUNITY
Lxample: PCM lelemelry for “Nimbus”

Accurate long-range weather forecasts will be mon’s best de-
fense ogainst the caprice of the elements, The Nimbus meteor-
ological sotellite system—being developed by the Godadard
Space Flight Center of the National Aeronautics and Space
Administration—will improve such forecasts.

Radiation Incorporated was selected by MNASA to design
and build PCM telemetry for Nimbus. The requirements posed
a challenge of system lang life and high reliability that have led
to major advances in the stote-of-the-art, For Nimbus o new
concept of power switching was developed that will result in a
power saving of 30:1 over present methods. Other Radiation-
built ground systems will process Nimbus data.

MNimbus, Telstar and CAQ [Orbiting Astronomical Observa-

tory) satellite PCM systems are but three of the many exciting
projects in which we are presently engaged. |f you're the kind
of engineer whao is stimulated, not stymied, by the myriad chal-
lenges of space electronics, you'll find kindred spirits at Radi-
afion Incorporated. If such an environment appeals to you,
send your resume or write for information to Personnel Di-
rector Dept. AW-22,Radiction Incorporated, Melbourne, Florido
—an equal opportunity employer,

RADIATION

N CORPORATED

Communications systems=0Data acguisition ond processing=Aytomatic checkout=Anteénna systems

62

Space Administration agreed to take
a chance and General Dynamics person-
nel went to work,

Iirst, the sustainer engine, with all
associated pumps, lines and hardware,
was removed, The two outboard booster
engines were not touched at all. The
bottom of the fuel tank 15 comcal-
shaped and this cap was removed at the
24-in.-dha. level.

Two General Dvnamics carpenters
then began construction of wooden
scaffolding to go up through this 24-n.-
cia. access hole. Thev placed vertical
supports within the tank around the
penimeter of the access port and then
built a 10-ft.-dia. platform atop the sup-
ports, leaving another ?.“i'-ill.~tﬂll. ACCCSS
hole for personnel to mount the plat-
form.,

Using 2 x 4 m. stanchions as sup-
ports, the carpenters then built a sec-
ond working 10-ft.-dia. platform, again
with a 24-in.-dia. access port, atop the
first platform. The second platform
was high enough and strong enough to
allow three men to work on the foam
blanket overhead. Work shifts inside
the tank were limited at frst to 20-min,
periods and later extended to one hour
per man. The carpenters did such pre
cise work in cutting parts of the scaffold
that when masking tape was wrapped
around edges of the supports and plat-
forms to protect personnel from splin-
ters, the structure was found to exceed
the mtermal tank dimensions by thou-
sandths of an inch—due to the thick-
ness of the tape—and had to be planed.

The aluminum membrane and foam
lmer, which was glued to the mem-
brane, were cut into “pie-segments’
with tin snips and passed down through
the 24-in.-dia. holes.

The entire job, from removal of the
sustainer to replacement of the sus-
taner, took four davs and Ranger 3 was
ready for launch on Jan, 26.

The scaffolding was dismantled,
crated and stored as ground support
cquipment  for  possible  future  usc.
Project Mercury personnel are under-
stood to have scoffed at the suggestion
that thev might somedayv want to make
use of the technique and Lqm]:mml
bhut five davs after Ranger 3 few, fucl
was detected in the little copper tube
on the MA-G booster and they asked
tor the equipment. |

Because the Mercurv 109-1D booster
is a man-rated booster, (designed to
launch a manned capsule), General Dy-
mimics wrote a detailed engineering
procedure, which USALF and NASA ap-
proved, that outhned cvery step to b
taken m removing  the fur.{ soaked
blanket from the MA-6 vehicle, Everv
part pulled from the sustainer envelope
was tagged sequentially, and every scaf-
fold part was numbered according to a
comstruction plan.

Fivery step in removal of engine parts,
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TELEMETRY BY TELE-DYNAMICS

1 7/8" HIGH

1 25/64" WIDE

51/64" THICK

VOL: 2 CU. IN.

)
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voltage
controlled
oscillator

Positive performance as proved by high customer accept-
ance characterizes Tele-Dynamics' 1270A voltage controlled
oscillator. Exceptional electrical and environmental specifica-
- tions, unique in off-the-shelf components at the right price, are
representative of Tele-Dynamics’ creative efforts in the com-
plete telemetry field. Write for technical bulletins and a new
capabilities brochure,

TECHNICAL CHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS
Input—0 to 5 volts or 2.5 volts  Thermal Stability— —20°C to
Linearity—==0.259% BSL +85°C +1.5% DBW
Power Requirements—28 volts Altitude—Unlimited

at 9 ma max. Vibration—30G random
Distortion—19 Acceleration—100G

Amplitude Modulation—10%; Shock—100G
|
DIVISION
ANTERICAN BOSCH ARAMA CORPORATION
5000 Parkside Avenue, Philadelphia 31, Pa. 8670 Rev,
February 26, 1942 &3



Engineered
Environment

The thimble-sized nest of the potter wasp
is a feat of engineered environment as
well as artistrv. The mother wasp care-
fully gathers hundreds of particles of
wet clay and positions them inside the
nest so that air can circulate around
them. This maintains proper humidity
for larvae during the hot, dry months.

How is humidity control being handled
in your project? Proper and reliable
functioning of electronic components as
well as the efficiency of personnel depend
on precision humidity control. Special-
ized AAF equipment that “tailors” the
atmosphere for you includes many other
engineered products built to rigid mili-
tary standards.

AAF's half century of experience is
available to vou. Our engineering staff
15 ready to collaborate with yvours in con-
quering environmental control problems,
“Better air 1s our business.”

PACKAGED

ENYVIRONMENT

* Heating
Ventilaling
Air Filtering
Aefrigeration

Humidity Control

ENGINEERED
ENVIRONMENTAL
SYSTEMS

DEFENSE PRODUCTS DIVISION

American Air Filter Co., Inc,
310 Third 5t. * Rock Island, IIl. * Phone 788-9311
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Rigidized Solar Collector Prototype Shown

Inflatable space structure, six feet in diameter, is the prototype of a rigidized solar collector
able to serve as a satellite or space vehicle piggv-back power generating device. The strue-
ture, developed by Viron Division of Geophysics Corp. of America, is made of metallized
plastic laminate and s designed to be mflated ontside the space vehicle. It has a focal length
of four fect tor beaming sunlight at a thermionic power unit imside the unit. Inflatable
target spheres are visible in the background,

crection of the scaffold, removal of the
foam liner, dismantling of the scattold
anel replacement of the sustainer had
to be certificd by an anspector, then a
sceond mdependent mmspector, then by
an nspection supervisor and hnally by
a USAI gqualitv control representative,

After every action had been taken,
four inspectors  checked  the  work
against a procedure hist. The veluele
was re-cerbified as beng man-rated after
the blanket had been removed and the
engine compartment put back together
four davs later,

There were three fears about remov-
ing the foam blanket from the man-
rated booster:
¢ RP-1 might freeze in small chunks
near the top of the fuel tank and that,
during flight, thev might enter the
turhr:punt]i and cause a failure,
® Boil-off rate of liquid oxvzen might

mcrease significantly because of heat
transfer from the comparatively higher
temperature RP-1 fuel, and might re-
sult in less liquid oxvgen than was re-
quired for oratal mjection.

o Helimm, used to  pressurze  tanks,
might contract because of the ervogenic
vffect of liquid oxvgen and then be
less than the amount required for fight.

Fueling Tests

To put these fears to rest, General
Dyvnamics ran Ave fucling tests after the
foam blanket had been removed and
the missile reassembled. It was found
that with onlv the stanless steel struc-
tural dome between the RP-1 and liguid
oxvgen, the temperature of the kero-
sene fuel dropped only from 701 to 501
and did not freeze. Liquid oxvgen boil-
off was only a few pounds more than
normal and helimm loss was very slight
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MODEL of test stand for first downward-firing nuclear rocket tests of Project Rover Nerva engine shows rocket engine at front of remote-
control railroad car, semi-cylindrical alominem shiclds that enclose engine in the stand, the 3-ft.-thick conerete wall that forms shield
behimd stand. Spherical Dewar storage tank at left would hold 250,000 gal. of liquid hyvdrogen. Gumite channel at right drains away water
used to cool flame deflector duct at rate of 45,000 gpm. Fill station is behind storage tanks which are at left rear of Dewar tank. Aerojet-
General's Aetron Division designed facility for Atomic Encrgy Commission’s Nevada Test Site.

Nerva Test Stand Construction Advances

By Russell Hawkes

Construction of the frst downward-
firing nuclear rocket test stand for the
Project Rover Nerva engine is now 20%
completed and approximately on sched-
ule toward its completion date of Jan.
15, 1965.

[Tandling and support functions on
test stand No. 1 at the Jackass Flats,
Nev,, site will be conducted by remote
control using many techniques devel-

oped by Atomic Energy Commission’s
Los Alamos Scientific L aboratory scien-

tists for the carlier Kiwi series reactors
m Project Rover,

Test stand No. 1 was designed for
AEC by Actron Dn ision of Acrojet-
General Corp. Actron also has a con-
tract for test stand No. 2 and the Acro-
jct Azusa, Calif. plant has recentlv been
awarded the prime contract for the de-
velopment of the Nerva engine. Engine
development contract from the joint
NASA-AEC Space Nuclear Propulsion
Office prmutlf:i-. 526.5 mullion for work
through Scptember, 1962, First flight
of the nuclear rocket is not expected ]:1L-
fore late 1966 or carlv 1967, AEC
comtract for test stand No. 1 construe-
tiom s for S4.6 million.

The 106-ft. high test stand No, 1 s
to be made almost entirely of aluminum
because other structural materials ac-

quire more intense  neutron-induced
rachoactivity in the presence of an oper-
ating reactor. Also, the isotopes acti-
vated i aluminum have a mach shorter
half-life than those produced in such

materials as steel and will allow mainte-

nance workers or emergency crews to
approach the test stand much sooner
.'.'ftt‘.r il l}l]\\'{_'l' T,

The Nerva engine will be brought
te the test stand on the front of a
special railroad Aat-car pushed by a re-
motely controlled electric locomotive.,
It will be positioned in the test stand
and connected to the permanently ¢m-
placed liquid hvdrogen propellant tank
by remote controls operated by engi-
neers m the control point hnﬂdm“ a
quarter of a mile awav. The engineers
will observe the operation by closed cir-
cuit television. When the engine is
locked to its thrust mount and the
plumbing, control circuits and instru-
mentabion wiring are connected, the
fAat-car is to be withdrawn to a shielded
site and  semi-evlindrical  radiation
shiclds are to be brought in on fatears
and closed about the engine,

The shiclding consists of four hollow
aluminum vessels which are flled with
water before each run to serve as the
shiclding agent. This makes it possible
to drain off much of the radioactivity
induced in the shield. The shield vessels
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are 30-in. thick. Beside the two mov-
able semi-cvlinders, there is one vessel
above the engme in the stand and one
beneath the ground level of the stand.
Together, the four vessels form a sealed
-[']hlll‘:]]ll.’_l.‘ which can be evacuated by
stcam ¢jector pumps to simulate the
low atmospheric pressure of high alti-
tude operations.

A permanent, 3-ft. thick concrete wall
provides additional radiation shielding
for the Al station building, tank famm
and other facilities direetly behind the
stand. The wall is to be 38 ft. tall
and 95 ft. long. Another 30an, water
shicld constructed as a sliding door will
be used to block radiation from the ex-
haust deflector duet after ecach  test
FUL.

When the hot engine has been re-
moved, the upper end of the duct wall
be closed by a cartmounted, 10-f,
square plug of depleted uranium moved
imto the stand on the rals.

Iixhaust deflector duct of the test
stand i1s much narrower than the open
fame buckets of test stands for chemi-
cal rockets., This feature is intended
to prevent radioactive exhaust gas from
curling back mto the superstructure of
the stand. The duct will be cooled by
deminerahized water flowing through at
145,000 gpm. during a test. A Gunite
ditch in front of the stand will channel
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CYLINDRICAL REACTOR CHAMBER of the Nerva nuclear rocket engine (smooth center
section) 15 shown in artist’s concephion above. Hook-shaped fame deflector duct i chame-

ber in the Nerva test stand’s reinforced concrete substructure is shown in model below,

the contammated water mto the desert

to sink harmlessly in the sand.

Demineralization of shelding water
and duct cooling water cuts the resicdual
radiation in the used water and also re-
duces scaling in pipes, tanks and com-
poments., The processed water comes
from a 2.5 million gallon tank located
approximately 2,200 vards from the test
stand,

The demneralized water 1s also used
to make steam for the altitude simulator
cjector pumps. There 15 a separate
utility water svstem for air-conditioning,
drinking, ete.

Superstructure Construction

Superstructure of the stand is made
of 6061-T6 aluminum. Main structural
members are four hollow, 40-n. dia.,
78-ft. tall columms. The 77.000 gal.
liquid hvdrogen propellant tank can be
moved vertically within a 15 ft. range
if specific tests require it A fAve-ton
capacitv clevator gives access to hve
work platforms in the tower. The
liquid hvdrogen svstem  includes  a
250,000 gal. storage dewar in the tank
farm and a 4,400 gal. lgh pressurc
run tank at the foot of the stand. The
latter contains fucel for the hot gas
generator  that powers the propellant
turbopump. Oxidizer for the gas gener-
ator is liquid oxvgen from a 550 gal.
high pressure run tank. There s 2
22,000 gal. hquid oxveen storage vessel
on the site.

A stcam  gencrator for the cjector
pump, located in the exhaust duct,
burns propane fuel.

Liquid Mitrogen

Liquid nitrogen from a 31,000-gal.
storage tank is carried through jacketed
pipmg to be used for cool-down and
purging of the engine and deflector
duct.

The eontrol point building for the
entire nuclear rocket test facility s
located 1.050 ft. from the stand below
a utility equipment building and under
five fect of carth,

The test stand and all the under-
around facilities are linked by an S-tt.
wide tunnel with a shielded entrance
1.258 ft. from the stand. The tunnc
is the air discharge duct for all the
underground  buildings.  The  air s
discharged at the test stand end of the
tunnel so that 1t 1s alwavs moving away
from workers.

Off-set tums in the tunnel serve as
radiation traps. Controls and mstru-
mentation for transferrmg  Awdds  and
clectronic repair facilities are located
in a forward control room below the
hll station. A test cell building s
located 100 ft. behind the test stand
and a test stand  cquipment room s
buricd 9 ft. under the test stand.
Neither would be occupied during 2
rtn.

L
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All honor to our nation’s space-conquering achievement,
and to the many who did their part to ensure 1ts success.
Resistoflex is proud its hose was selected for the project.

RESISTOFLEX

ANAHEIM . ROSELAND . DALLAS
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A. Model 4310 0.1% Linear Accelerometer. B. Model
4525 Angular Accelerometer. C. Model 4710 Inte-
grating Accelerometer. D. Model 4403 Acceleration

é Switch. E. Model 4405 Jerkmeter. F. Model 7005
Airborne Analog Computer.

LINEAR, ANGULAR, AND INTEGRATING ACCELEROMETERS,
ACCELERATION SWITCHES, JERKMETERS, AIRBORNE

ANALOG COMPUTERS, 2/ ower Syseesms

Model 4310 0.1% Lineer Accelerometer — 1 his
high output, high resolution transistorized
accelerometer is designed for demanding
measurement and control applications met
in telemetry, gyro-erection, programming,
and short range inertial guidance.

Kev specifications: non-linearity plus hys-
reresis, within 0.03%: deviarion from best
straight line; standard ranges, between
+0.05 g full range and =30 g full range;
resolution, better than 0.0002% full scale;
weighr, 3.5 ounces; standard ontput,
27 v de andfor £1.5 ma full scale;
options, biased ontput, liguid filled units,
and/or 28 v de operation; 0 to 5 v de out-
pitr; price, standard wnit, $450.

Model 4525 Angular Accelerometer — Chief
applications for this unique force balance
accurate angular accelerometer are clos-
ing the servo loop on ground launching
equipment for missiles, detecting roll, pitch
and yaw gpcceleration once they are air-
borne, and measuring induced angular
acceleration when a missile is vibrated by
4 linear shaker,

Key specifications: ranges, from =2 ra-
dians/sec' to 50 rad/sec’ or any interme-
diate grouping; frequency responses, essen-
tially the same as rhat of a linear second
order system; nominal full scale ourput,
+ 20 volts; resolution, 0.01% full scale or
better; linearity, 0.1 of full scale; hys-
teresis, less than 0.015% full scale; damp-
ing, 0.6 £0.1 of critical; size, 3.7" diam-
eter x 3.7" high; available in nitrogen
filled and liguid damped versions.

Model 4710 Integrating Accelerometer— T he all
solid state Donner integrating accelerom-
eter 15 used to both close a set of contacts
at predetermined velocities and provide
analog outputs relative to acceleration and

velocity. These outputs are used in turn to
actuate various control dynamics in mis-
siles and aircraft. Velocity contacts can
be closed at any speed from a few feet per
second to 50,000 feet per second, up to
accuracies of 0.25 percent over extended
operational periods.

Key specifications: temperatitre range,
30° F 1o 150° F; vibration, will withstand
=15 g through 2000 cps; acceleration
ranges, from 1 g to 100 g; shock, will with-
stand short shock pulses of 73 g and long
pulses of 50 g; weight, 2 pounds.

Model 4403 Acceleration Switech—Donner accel-
eration switches are used to accurately
determine the point of thrust termination
in missile and satellite vehicles. Because
of their high natural frequency, they offer
excellent dynamic response.

Kev specifications: ranges, 0.03 g to 100 g;
nnregitlated power, 28 v de = 10%; tem-
perature range, 30° F 1o 1507 F; ourput,
relay closure; weight, approximately 12
OHRCES,

Model 4405 Jerkmeter—Unique Donner jerk-
meters operate as subminiature servo-
systems of the force-balance type respon-
sive 10 jerk along the sensitive axis of the
linear unit and about the sensitive axis of
the angular unit. Basically, each system
consists of a transistorized accelerometer
with an integrator inserted into the servo-
loop to generate a jerk signal. Applications
include monitoring rate of change of g's
in jet mircraft and using the signal to pre-
dict impending disaster, providing a veloc-
ity damping term, inertial indicator of first
motion, and any other use where constant
acceleration is required.

Key specifications: ranges, acceleration
*1 e full range to =30 g full range; jerk,

0.5 g/sec full range to =20 g/sec full
range; output full scale, acceleration and
Jerk, 7.5 v de; weight, 7.5 ounces.

Model 7005 Airborne Ancleg Computer— [ech-
nically known as a “maximum altitude
sensor,” this all solid state system is a
fixed purpose analog computer housed in
a magnesium case only 5 inches long. It is
used to actuate rescue devices in the cap-
sule developed for the project Mercury.

Under abort conditions, the computer
provides output information which fires
the explosive bolts holding the escape
tower onto the top of the capsule and ener-
gizes the system which causes the escape
tower jettison rocket to fire.

OTHER DONNER SYSTEMS—

Donner Scientific specializes in the manu-
facture of accurate fixed and general pur-
pose analog and digital systems designed
10 analyze, measure, and control inputs
interlocking time, acceleration, jerk, veloc-
ity, and other dynamic inputs. Tvpical sys-
tems include accelerometer timer switches,
airborne signal conditioner and event
markers, escape and re-entry sub-systems,
linear acceleration summing and storage
devices, and peak reading vibration storage
devices.
For more information, contact your
nearby Donner engineering-sales repre-
sentative or write Department 119,
SCIENTIFIC

DnN NE DIVISION

_SvsrrRon —TJONNER
CONCORD, CALIFORNIA

AERONAUICAL ENGINEERING

——

CONVAIR 990, shown here in Scandinavian Airlines System markings, is one of seven ordered by Swissair, two of which will be leased
to SAS. Drag reduction program will include fairings on the aft portion of the engine nacelles and a smoother leading edge on the wing.

ﬁviﬂiiun Week Pilot Repﬂrt;

990 Demonstrates Safety and Economy

By William 8. Reed

San Diego, Calif.—Handling qualitics
of the General Dynamics Convair 990,
latest of the jet transports to receive
approval for passenger service, compare
very favorably with previous Convair
transports.

From a maximum speed of 620 mph.
at 21,500 ft. to a post-stall indicated
airspeed of 98 kt., characteristics of the
990 are predictable, control forees and
movements are at pilot-preferred levels
and operating crews should find  the
990 a pleasant aircraft to flv. Increased
thrust of the General Electric CJ505-
23B aft-fan engines makes the heavier
990 perform in the same field lengths
as its predecessors, the S50 and SS0-M]
transports,

Feconomical cruising  speeds  with
zood specihic fuel consumption make
the 990 competitive from an operating
standpoint.

This Aviarion WeEek pilot flew the
No. 8§ 990, serial number SE-DAY,
which 1s one of seven ordered by Swiss-
air and one of the two which that car-
rier will lease to Scandinavian Airlines
System. In SAS markings, the 990
weighed i at 162,832 1b. including
a fucl load of 50,000 1h. The interior of
the aircraft is configured for 42 first-
class and 57 coach passengers.

The crew consisted of Convair

Engincering Test Pilot William H.
Harse, Production Test Pilot H. L. Burt,
and Flight Engineers L. A. Scrivener
and J. J. Coil. Maximum certificated
gross weight for the 990 is 246,200 1b.
so that this flight was not verv repre-
sentative of the performance character-
istics of the aircraft at full load. How-
ever, general flight characteristics and
handling qualitics were assessable.

Takeoff from Lindbergh Field was
made on Runwav 27 which is 8,100 ft.
lomg. Maximum gross weight operation
with the 990 is not permitted ont of
Lindbergh  becanse nising terrain on
both ¢nds of the longest runwav docs
not afford sufficient clearway.

Lavout of the 990 cockpit is very
similar to that of the 880 serics (AW
Mav 29, 1961, p. 48) with the excep-
tion of a few minor changes. The cleva-
tor trim wheel has been replaced by a
knob for longitudinal trim. Trm also
15 provided for in a thumb-operated
switch on the control wheel and emer-
geney switches on center pedestal,

The General Electric CJ505-23B aft-
fan cngines used on the 990 require
the addition of one more engine per-
formance instrument on the panel—fan
rpmt. In the 990, the tachometers for
the fans are located directly under the
EPR (Exhaust Pressure Ratio) gages
and show rpm, in per cent. Under the
fan rpm. gages are the EGT (Exhaust
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Gas Temperature) gages, below them are
the main engine tachometers and, on the
bottom, the fuel Alow gages. Confusing
in this arrangement is the fact that the
pages for the two most important
parameters, EPR and engine rpm., are
not together. Takeoff, climb and cruise
thrust are sct bv EPR and cross checked
with engine rpm. and EGT. Fan rpm.
actually tells the pilot nothing after it
has been cross checked for  takeoff
thrust—fans add sbout 40% to total
sea level thrust—and once in the air,
fan rpm. tells nothing bevond the fact
that the fans arc turningz. Fan rpm.
15 proportonal to the cxhaust How
through the turbine and 1s neither con-
trollable nor governed. It would seem
that the fan tachometers should be
moved to the bottom of the pancl or
to the flight engineer’s panel.

One other troublesome arca was the
nose wheel steering which requires con-
siderable force both because of its small
diameter and a rather high force gra-
cdient. Control with the wheel is
positive and not subject to rapid deflec-
tions even at relatively high speeds on
takeoff roll. The 990 does not have nose
gear steering coupled to the rudder, a
feature that was found useful during
around operation.

Takeoff was made on Runway 27,
Ambient temperature was 70F and wind
was calm. Takeoff performance charts

67




YOU GET A LOT MORE
adel

MAGNAFLUX

THAN TESTING

DON'T OVERLOOK
ALL THE OTHER HELP!

You're right that Magnaflux and Nondestructive Testing (NDT)

70

have come to mean pretty much the same thing

over the last 30-plus years...

TAKE R&D. Right now you may be planning a new com-
ponent—for a missile, an airplane, a motor car. Is it a good
design, can you produce it economically? Will it work—or be
a million dollar failure? How can you be sure? How can you
test it? -

The people at Magnaflux can help you find out...in ad-
vance. Our R & D will work with yours in Application Studies,
or contract to take over specific parts of the problem. This
could be included as part of your own development cost.
You'll free many of your own key people for other assignments.
You'll put a variety of specialists on your payroll—but only
when you need them.

YOUR PRODUCTISN'T YETIN THE DESIGN STAGE?
You could use some help at basic levels—metallurgical, chem-

ical and physical testing—alloy recommendations—metal-
lographic studies—fatigue evaluation—environmental tests?
No problem here! METAL CONTROL LABORATORIES,
Huntington Park, California—now part of Magnaflux—has
been supplying just such assistance for years. This is worth
checking into—you'll have one of the finest materials engi-
neering and specialized testing laboratories in the world
assisting you. The cost? Usually far less than you'd spend to
approximate their results—/f you had the facilities.

YOUR NDT NEEDS ARE NATIONWIDE? So are Magna-
flux facilities. MAGNAFLUX MATERIALS TESTING LABO-
RATORIES are so widely used, all around the country, many
people think they are part of a separate company. Not so!
This is a part of Magnaflux Corporation, set up to serve you
either of two ways: You bring your test needs to our Lab or
we come to you with fully-equipped Mobile Labs...in your
plant or out in the field—airport, overhaul plant, oil rig, bridge,
wherever you need it.

MTL provides all the Test Systems of Magnaflux—including
radiography, magnetic field measure, others. Further, since
the service is nationwide, every laboratory can help every other,
whatever your need. This is a real pool of equipment and men.
Principal enthusiasts are airlines, missile and aircraft produc-
ers—plus a hundred or so major industrial plants—for main-
tenance and production.

YOU NEED YOUR OWN TEST SYSTEMS? Then, of
course, you aren't thinking just of hardware. Many Magnaflux

Test Systems are available or readily adaptable to do your
test jobh. Such Systems are testing, for instance, critical
tubing that may go into orbit around the earth—finding any
defects in million-run bearing cages—testing rocket motor
solid fuel chambers—and steel billets 40 feet long, 10 inches
square—air frames, jet engines—with push button or auto-
matic handling.

Full-scale, super-efficient Test Systems like these come
about when responsible people plan NDT as part of R & D,
engineering and production. It's best to do it early—at the
first concept stage, if possible. Then everything programs
out—design, production, testing.

Testing becomes, as it should, a part of product planning.
We call this "system engineering”. It goes far beyond too
many common ideas of “testing'. It's not something done
because you must, but because it saves money, keeps the
product true to its purpose—not just to meet specifications
but to work and operate as it should.

Providing the experience, understanding and men is a
Magnaflux function that goes well beyond the limits often
thought of as ''testing”, HOW CAN YOU USE SUCH HELP
BEST? Quickest way to find out is to call your Magnaflux
Field Engineer—or write Magnaflux Corporation, 7306 West
Lawrence Avenue, Chicago 31, lllinois,

A SUBSIDIARY OF
GENCRAL MILLS

MAGNAFLUX CORPORATION
TEST SYSTEMS

B

o svsren

MAGMNETIC PARTICLE * FLUORESCENT
PENETRANT = ULTRASONIC = EDDY EUHHEHT
STRESS ANALYSIS * RADIOGRAPHY » DYE
PENETRANT * MAGNETIC FIELD HEAELIHE .
THERMOGRAPHIC

MTL MATERIALS TESTING LABORATORIES

Nationwide Testing and Consultative Service in Your

Plant or in the Field . ., Filteen fully equipped _

laboratories—to test or advise on one part or ane million
Cemplete physical testing facilities—including

chemical, metaliurgical and mechanical, Research

and development of new processes and products.

The most complete nationwide testing network available.
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Space approved
1T EXTREME HIGH RELIABILITY

EHR was developed by Texas Instriuoments, working

with Douglas Missiles and Space Systems Division, prime
contractor to NASA for the Deltae spaee vehiele program.
EHR helpg agsure the suceess of programs

gneh ag the TIROS I, shown here boogted by the
NASA/Donglas Delta spaee vehiele.

means:

today, more than ever before...
In service, reliability and
depth of experience...

you can rely on TI

A new concept in semiconductor reliability has evolved from Douglas
Missiles and Space Systems Division's and the National Aeronautics
and Space Administration’s determination to assure 100% systems
success in Delta space vehicles. This concept, termed EHR for Ex-
treme High Reliability, is concerned at present with orbital and deep
space probes launched by the Douglas-built Delta. Texas Instruments
engineers worked with NASA and Douglas personnel, beginning with
a complete re-examination of current manufacturing philosophies . . .
all the way through to helping establish the systems reliability stand-
ards. In essence, this program defines EHR as "building-in guality in
addition to testing for it.”" EHR had to be much more than just another
testing program, for testing the finished product cannot guarantee
the conditions under which it was made. To provide NASA and
Douglas with "Space-Quality’’ parts, Texas Instruments began its
evaluation procedures by 100% testing and inspection of every piece
of material and equipment used in the manufacture of devices. EHR
Quality Control procedures include microscopic inspection at each
stage of manufacture, beginning with materials and parts inspections
before the assembly process is started. Assembly 15 performed in con-
trolled atmosphere, under positive pressure to help ensure the elimi-
nation of all foreign material. Even the |igs used to hold the devices
throughout the assembly processes are subject to the same micro-
scopic scrutiny as the devices they carry. M These are but a few points
in the EHR program, developed jointly by NASA, Douglas and Texas
Instruments, A partial list of tests given EHR devices AFTER manufac-
ture are listed below. B Particle Detection — This test checks for
possible foreign material (internal wire leads, solder balls, etc.) in the

porated, 13500 N. Central Expressway, P. O
Box 5012, Dallas 22, Texas. Or call your local
Tl sales office and ask how EHR can help you.

e For complete details on how you can take
HIGH advantage of these new Tl EHR technigues
RELIAMILITY to improve your product reliability, write on
your company letterhead for EHR Brochure

| E ! to Department 59, Texas Instruments Incor-

Er—

encapsulated unit. This method uses a vibralion table set at 10g zero
to peak in conjunction with a prezoelectrnic accelerometer, electrical
filter and oscilloscope, with the accelerometer mounted in a special
fisture designed to hold the accelerometer directly against the can.
This test detects metallic contamination weighing 9 micrograms or
greater. B Constant Acceleration — The purpose of this test is to
demonstrate the mechanical endurance of the device under extreme
conditions, to simulate actual intended system usage. Depending on
the device, each transistor 1s tested in the Y, plane with a centrifugal
acceleration of 5000 to 35.000 gs apphed to the device (non-
operating) for one minute. @ Operating Test — Since the first 250
hours of device operation are the most critical, the ""Power Burn-In™
test is performed on each umit to assure device stability. Each device
is operated for a minimum of 250 hours at T, = 25°C under full dis
sipation (Pg ) condition. ® Dew Point — This test 1s to determine if
maistureis present within the encapsulated device. |- g IS monitored
as the device temperature 15 varied from T4 = —65°C to 25°C under
operating conditions. Continuity with respect to temperature must
be observed in |- g~ W Vibration (Monitored)—This test establishes
the dewice's electrical characteristics in an environment similar to
that seen in actual missile system application usages. The device 1s
subjected to wibration at 60 = 5 cps at a minimum peak acceleration
of 15 g's for a period of 30 seconds. During the test, the torward
voltage vs current characteristics are monitored for flutter, shift,
discontinuity, ringing or other instability. @ High Temperature Test
(non-operating) — This test is to determine the stability of the
devices electrically after elevated temperature conditions. The tran.

fﬁ TEXAS INSTRUMENTS

sistors are stored at an ambient temperature of 200°C £ 50°C for
250 hours minimum. BEHR 15 an all-out effort by Texas Instruments
to achieve the long sought goal of providing the Systems Designer
with 'Space-Quality” parts. i.e., devices approaching 100% reliability
B You can give your circuits semiconductor reliability far in excess of
that previously available. You can specify devices produced under
all of Ti's EHR technmiques or only those applicable to your specific
military or industrial needs. B The manufacturing techniques and
testing that comprise EHR result from TI's depth of technological
skills, plus the determination and willingness to meet every TI
customer's requirements. Today, more than ever before, in service,
reliability and experience, you can rely on TI.

. ——

The bagiec concept of EHR iz “"building-in refiabiltty

in addition to tegting for it.,” Pictwred above 18 an EHR
senicondictor line at Tecas Instruments. Each EHR
deviee ig subjected to repeated 1005 mieroscopic
imspection under positive pressure, controlled atmosphere
by TI's independent Quality Assurance department.

EHR is an all-ont effort by TI to achieve the long songht
gaal of providing the gysteues :!'r‘.‘-.‘r-ﬂ.‘rn'p' it h
“Space-Quality” parts.

COMPONENTS DIVISION

TRANSISTOR - CAPACITORS. DIODES
PRODUCTS 2 I NCORPORATED RECTIFIERS. RESISTORS.
DIVISION -~ 13500 N CENTRAL EXPRESSWAY SEMICONDUCTOR NETWORKS,
' SILICON CONTROLLED RECTIFIEARS
( P O BOX 5012 » DALLAS 22 TEXAS s




THE CASE OF THE THINKING SHIP

¥ o2 It's automation on the ocean ... the merchant vessel cruising smartly
‘ L w L - L L " L
. l . along, “thinking’’ out its course, sending and receiving messages, maintain-
.III | | L 1] "
+ NORDEN + ing constant lookout. And the crew, meanwhile, is free to handle other

{"’ shipboard duties.
The vessel will be capable of staying on a fixed course through strong
currents and winds . . . avoiding collisions . . . maintaining radio contact . .. changing
speed . . . all by advanced automation. Studies conducted by Norden for the U. 5. Mari-

time Administration are the basis for partial automation of our merchant ships. The ulti-
mate result of such automation would be a ship capable of self-sustained operation for at
least 30 days without maintenance. Equally important, the system will provide greater

safety for our merchant seamen.
Norden brings to this challenging assignment exceptional skills in computation, com-

munications. navigation and stabilization systems and sub-systems. The *“Thinking

Ship'" project is another manifestation of the Norden credo . . . EXTENDING MAN'S
RATADTIEEg. FOR ADDITIONAL INFORMATION ABOUT NORDEN SHIP AUTOMATION
STUDIES OR COMPUTING AND STABILIZATION SYSTEMS, WRITE:

9,

Norder I DIVISION OF UNITED AIRCRAFT CORPORATION

| l NORWALK, CONNECTICUT

leading edge for cruise condition. Deep engine intakes are standard with fan engines. Wing antishock bodies (ASB) on the 990 (right),
are used for fuel storage—outboard pods holding 6,265 usable pounds and inboard pods 4,942 lb. Speed is restricted to 355 kt. or
Mach .78 with fuel in the ASBs, but this generally does not affect cruise performance as this fuel is unsed first. Area rule cffect of the
anti-shock bodies is most effective above Mach 90,

showed that for the prevailing condi-
tions at a gross weight of 162,852 1b.,
V, speed was 121 kt., V; was 125 kt.
and V, was 141 kt. These figures meant
that if everything was going well at 121
kt., it would be safer to continue take-
off than to attempt to abort, that the
aircraft should be rotated into takeoff
position as 125 kt. appeared on the air-
speed indicator and that mmitial climb
speed was to be held at 141 kt, until
1,500 ft. altitude had been gained. At
maximum  gross  weight, the speeds
would have been: V,-156, V,-163
kt., V.-175 kt. Power scttings for the
70F dav were: EPR 1.93, engine rpm.
94.5%, EGT 640C. Throttles were
pushed up to power by the pilot and
the final EPR settings trimmed up by
the copilot while on takeoff roll.

Fxtra thrust of the CJS05-23B ¢n-
zines was readily apparent during take-
off, especially at the light gross weight.
Rudder control became effective  at
about 70 kt. at which time the nose
wheel steering could be abandoned. A
pull force of about 40 1b. on the con-
trol was sufficient to produce a smooth
tukeoft,

Deck angle during initial climbout
15 quite steep at low weights but over-
the-nose visibility was not a problem
because the wing on the 990 is mounted
at 4 deg. incidence rather than the 2
deg. of the 880. The extra 2 deg. of
incidence also allows for more reason-
able angles during takcoff and landing
with less possibility of scraping the tail.

Power was reduced to maintain 250
kt. TAS (indicated airspeed) at 1,500
ft. until departure from the San Diego
Control Area. Once this was accom-
plished, the engines were increased to

climb power, EPR 1.76 and the 990
allowed to accelerate to 550 kt. IAS.

At 21,500 ft., the aircraft was leveled
off and the engines sct at maximum
cruise power in order to check the top
speed attainable with this power. Rea-
son for selecting 21,500 ft. is that at
this altitude the greatest true airspeed
can be attained before reaching maxi-
mum  permissible indicated  airspeed.

Maximum Speeds

It 1s this altitude at which maximum
speeds for  advertising  purposes  are
determined. At a higher altitude, the
aircraft becomes Mach-limited, and at
a lower speed, it becomes limited by
maximum dvnamic pressure, or 'q
force.  Then too, as altitude increases,
temperature drops and so does the
speced of sound, Thus, at 21,500 ft,,
Nach, 1 1s 610 kt. while at 35,000 ft.
Mach 1 15 575 kt. In theorv then, as
well as i practice, maximum  level
flight speed 15 attamable in subsonic
aireraft at approximately 21,500 ft, It
is imterestimg that the airlines’ boasts
of speed are based on the cruising specd
at maximum continuous power at 21.-
500 ft. altitude. Certamlv no airhine
would operate at this altitude over any
but the shortest route sezments. Con-
sider fuel consumption at two different
altitudes and two different speeds:

e At 20,000 ft. speed-power curves for
the 990 at a gross weight of 160,000 1h.
show that specific mnge at a high
Mach number cruise, 0.833. is 0250
nautical air miles per pound of fuel
(NAMPPIY). In other words, the air-
craft will travel 25 naut, mi. on 1,000
Ib. of fuel. This Mach number at
20,000 ft. on a standard dav vields a
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true air speed of 455 kt. or 560 mph.
At a more economical cruise of Mach
565 or 259 kt., specific range increases
to 0558 NAMPPF, a 30% ncrease,

e At 35,000 f., specihc range 15 en-
hanced even further. Cruising at Mach
0.863, or a true airspeed of 467 kt
vields a  specthe range of 0420
NANMPPF, Most cconomical cruise at
35,000 ft. 1s Mach .768 or 420 kt. TAS,
and this vields a specific range of 0455
NAMPPF. The latter shows an increase
of about 13% in specifie range.

Thus, while factors other than fucl
consumption enter into direct operating
costs, 1t can be shown that fuel costs
risc so rapidly near the high speed end
of the crusing spectrum that advertised
speed s seldom flown by an airdine.
["'uel consumption i1s nearly doubled by
cruising at maximum cruise thrust at
20,000 ft. as against maximum cruise
thrust at a more economical altitude.
[t is doubtful that anv operator would
crigse at 20,000 £, and bum twice as
much fuel in order to attain an increase
of 18 kt. in speed.  Although the fucl
consumption figures quoted are directly
applicable in this case to the 990, they
are representative of the specihes for
all jet aircraft, Numbers would vary
slightlv but the percentages would hold
true.

A check of the 990°s top speed at
maximum  cruise thrust was made at
at 21,500 ft. EPR for maximum cruise
thrust was set at 1.76 and the craft
scttled down at an indicated true air-
speed of 535 kt. This airspeed reading
15 not corrected for standard dav nor
for instrument error but can be taken
as close to true because of built-in cor-
rechions to the TAS indicator. Gross
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FOR
TELE

MAIN-IIN-SPACEK
MERCURY

SPACECRAFT

McDOININEILIL,
USES

DORSE LTI

telemetry components

Dorsett Electronics is responsible for supplying much of the
telemetering equipment for the Mercury spacecraft which will
be used in the National Aeronautics and Space Administration’s
“Man-in-Space” program.

For this vital project, distinct and accurate telemetry signals
on each channel are an absolute must, Only the highest quality
workmanship and electrical performance is acceptable to engineer-
ing inspectors for McDonnell Aircraft, prime contractor.,

Dorsett has designed, developed and manufactured the tran-
sistorized subcarrier oscillators, associated reference oscillator,
and power supply mixer-amplifiers that will frequency-modulate
and multiplex data in the Mercury manned satellites into trans-
mittible and recordable form. These Dorsett-built components
consistently meet McDonnell’'s standards.

The same high standards of quality and performance extend
to the many other telemetering systems and components being
supplied by Dorsett for today’s advanced aerospace programs,
For more information, write today!

DORSETT ELECTRONICS, INC.

HORMANQKLAHOMA

DEFENSE CONTRACT
AWARDY

irst Fiscal (Quarter
Summary—1962

Now available free from
AVIATION WEEK AND

SPACE TECHNOLOGY are
summary reports of de-
fense contract dollar awards
covering the first fiscal
quarter of 1962. These re-
ports show defense dol-
lars awarded in 168 prod-
uct/system categories as
compiled by Frost& Sullivan,
Inc. Information is also avail-
able on the fourth fiscal
quarter of 1961.

Reports are available on an
individual request basis in the
following system areas:

Data Processing

Navigation

Meteorological Systems &
Components

Vehicles, Ordnance, Vessels

Services

Electronic Warfare

Communications

Missiles & Space

Aircraft

Basic Research

Miscellaneous Components &
Sub-Assemblies

Contact your AVIATION WEEK
AND SPACE TECHNOLOGY

District Manager or write to:

AVIATION WEEK AND SPACE
TECHNOLOGY

RESEARCH DEPARTMENT
330 West 42nd Street,
New York 36, N. Y.

@ A McGraw-Hill Publication ()

INSTRUMENT PANEL of the 990 has 20 major engine instruments grouped in the center
panel. Gages in rows are, top to bottom, exhaust pressure ratio (EPR), fan rpm., exhaust
gas temperature (EGT), engine rpm. and fuel flow in kilograms per hour.

weight at this time was about 150,000
Ib. and guaranteed speed must be made
at nearer to 200,000 1b. gross weight.

The 990 handled well at high speed
with an indicated air speed of about
430 kt. Buffet was barelv perceptible
and about the only noticeable change
was an increase in acrodvnamic noise.
Although the noise level mereased ap-
preciably in the cockpit arca as speed
mcereased, the cabin noise level inereased
very little because of better acoustical
damping there than m the Hight com-
parbment.

Taking advantage of the speed which
the 990 had built up at 21,500 ft..
the velocity was traded for altitude and
the craft climbed rapidly to 35,000 ft.
for a check of cruising conditions at
a more nearly optimum  altitude, At
the light gross weight, the 990 scttled
out at an indicated airspeed of 300 kt,
after engine power had been set ac
cording to the ram air temperatore
(RAT).

EPR setting for cruise was 1.87 which
was obtained from the engine chart
after temperature rise of 24C due to
velocity was subtracted from the RAT

AVIATION WEEK and SPACE TECHMNOLOGY,

reading of —25C. Lngine rpm. was
929, fan rpm. was 87%, fuel flow
2980 1b./hr./engine, indicated Mach
number was .88 and true airspecd
worked out to 503 kt. (580 mph.).
Roughly calculating, the 990 was achiev-

img a specific fuel consumption of
0.0423 NAMPPT,

Handling qualities at 35,000 ft. were
good. Positive speed  stability (-
creased nosc-up tendency with inereased
speed) is provided by a pitch triim com-
pensator, a standard practice among
manufacturers because swept wing air-
craft tend to pitch down as the Mach
divergence drag number is approached.
NWone of the axes of control seemed cnt-
ical ncar the limiting Mach number,
Lateral control  is  not  critical.
Response rate and foree gradient on
the ailerons is such that posibive con-
trol 15 assurcd and  there 1 no
tendency to hunt for neatral.  Even
with the vaw damper turned off, the
990 showed no tendency to Duteh
roll when uncoordinated rudder-aileron
pulses were fed in. Damping with the
vaw  damper on was very rapid and

NEW!
VAP-AIR

STATIC
INVERTERS

| Lightweaight
DC to AC Sing Wave Inverter.
Shown: 550 VA: other sizes available.

i
i

- * fully transistorized

* maintenance-free
* high reliability

New Vap-Air static inverters offer many
advaniages over rotary-type inverters,
Vip-Air inverters are fully transistor-
ized, have no moving parts, need no
vibration-shock mounting. They have
no bearings, no brushes to wear out and
replace . . . require no maintenance.
Exceptionally reliable performance. 807
efficiency compared to 5353% for rotary-
type. Less weight , . . only 19 lbs. Very
low noise level,

BRIEF SPECIFICATIONS
Rbng osmsnnsii s ol WA
Qutput..115 * 59% volts, 400 cps, sine wave
Input.........25to0 31 VDC, 28 VDC nominal
B i AR 12" x 10" x 414"
L1 L P e LR T . +:19 Ibs,
B ARONE. & cs s o eni Less than 109%

| ETHGOI 5 vy creis aed s e 80%
Ambient Temperature Range — 40 to £-160°F.

VAP-AIR...COMPLETE CONTROL CAPABILITIES

Entire systems and a complete line of
gensors, electronic controls and precise
power supplies, electro-pneumatic and
electro-mechanical valves, advanced in-
line air valves and regulators, electric
power controllers and heat exchange
equipment —for aircraft, missiles, and
ground support equipment.

for compfele informalion wrile:

VAP-AIR DIVISION
VAPOR CORPORATION
' 80 East Jackson Blvd.

Chicago 4, lll., Dept. 25B

NEW YORK « ST. PAUL « DENVER « WASHINGTON
PHILADELPHIA - SEATTLE + SAN FRANCISCO

without the assistance of the damper, | HOUSTON « RICHMOND - LOS ANGELES « ST. LOUIS

February 26, 1963
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Shaft Digitizer I.INEARI

TY?

' i K v
OPTISYN has it. D | wediiterey
Everyone talks about counts turn, bur few /
worry about placement of counts. This is where lin- % fei T AT
earify comes in, — the relation of discrete counting E‘ :
increments to input shaft-angle. In digitizers, de- chna
parture from ideal “staircase™ output may be £
called inaccuracy, or error. HE e
- & TS BETTIR Team
However you may label deviations from ideal, I N
our incremental shaft-angle digitizer is hard to = ———— “;;“':*:w =

beat. OPTISYN wide-aperture optics — achieved
through the use of a rotating moiré interference pattern — greatly reduce
errors caused by line spacing, pattern irregularities, and dimensional shifts
due to g-loading or temperature variation.

The result? Pulse-to-pulse spacing of OPTISYN is accurate to better than
0.1 of an increment {or quanta}, and maximum total accumulated error is =14
count (mn:lﬁred with an ideal digitizer). We doubt if any other shaft en-
coder has the necessary error-compensation to match this.

OPTISYN isn’t just accurate. It's fast (100,000 reliable counts per
second), and has high counts per turn. OPTISYN is reliable enough to be
standard equipment on operational missiles, offers a éfﬂtd 6 years
mean-time-to-failure, and ruggedness to meet MIL-E-5272¢

VARIATIONS? Special designs, including ke shapes, are in pro-
duction for inertial accelerometers, imbals, pedestal mounts, indus-
trial uses, etc. Output electronics also available to match high-performance
OPTISYN into your digital system. Want more information?

DYNAMICS RESEARCH CORPORATION
38 MONTVALE AVENUE STONEHAM, MASS. TEL. (617) 438-3900
Inertial and Industrial Contral System Specialists

PROBLEMATICAL RECREATIONS 107

=

A farmer owned a‘square field meaﬂuﬁng- exactly 2261 }fa?ds on
each side. 1898 vards from one corner and 1009 yards from an
adjacent corner stood a beech tree. A neighbor offered to pur-
chase a triangular portion of the field stipulating that a fence
should be erected in a straight line from one side of the field to
an adjacent side so that the beech tree was part of the fence. The
farmer accepted the offer but made sure that the triangular por-
tion was of minimum area. What was the area of the field the
neighbor received, and how long was the fence?  _ contributed

Another dimension, depth, is being reached at our USECQO Divi-
sion where advancements in interconnection techniques occur
daily. Custom-designed multi-layered circuits, etched from copper-
backed glass epoxy and laminated under heat into thin, rigid units,
have proven their reliability over wire harnesses and busses.
Expect savings in space, weight, and of course, wiring time. Get
more facts from: U.S. Engineering Co., 13536 Saticoy Street,

Van Nuys, Calif. _
ANSWER TO LAST WEEK'S PROBLEM: The solution 1s to find a sym-

bol or group of symbols that in themselves represent a whole
number and by repeating these expand the total to any value. One

such group is e'* = —1. Therefore V4 + e”" +e*=0; vV 4 +
e"=1:0r4 —e'"" = 5: etc.

LITTON INDUSTRIES, INC.

Beverly Hills, California

the induced oscillations damped out
im a positive manner with each suc-
ceeding oscillation reaching about one-
half the amplitude of the previous one.
Without dampers, the pilot could cor-
rect for an induced Dutch roll without
any tendency for the maneuver to be-
come divergent.

Letting down from 35,000 ft, while
heading for landing and svstem checks,
handling at maximum normal operating
speeds, V.., was assessed. V., 15 375
kt. below 21,400 ft., and 415 kt. or
Mach 91 whichever is less, above
11,400 ft. V,, never exceed speed, is
430 kt. or Mach .92. Emergency
descents at 'V, with idle power, speed
brakes out and main landing gear ex-
tended can be quite rapid.  Extreme
deck angles of 30 deg, can be attained
with little effort and such procedures
should be used only during emergency
conditions, such as loss of cabin pres-
sure,

Stall Characteristics

A full stall at 12,000 ft. proved the
docile handling characteristics of the
craft. At idle power, flaps and gear down,
the onset of buffet started at about 120
kt. With decreasing airspeed, buffet
became  progressivelv  heavier, getting
unmistakably severe near the stall in
the classic tradition. At the stall, Harse,
in the right hand seat, pulled the voke
full aft to demonstrate a complete stall.
Airspeed showed 98 kt. and the aircraft
unquestionably was stalled. Aileron con-
trol remained good until the last.

Recovery from stall was performed
m a conventional manner and about
the only difficulty experienced by this
pilot was a little overworking of the
rudder.  Some  directional  mstabality
scemed present until the 990 started to
fly again but most of this was pilot-
induced. There was no apparent tend-
eney to pitch up or roll uncontrollably
at stall and the heavy buffet provides
cnough natural stall warning to make
madvertent stalling virtually impossible.

The 990 handles well 1n the approach
configuration. Reference speed, V..,
for landing at 140,000 Ib, gross weight
was 129 kt. and airspeed was held at
140 to 145 kt. on the hnal approach
atter the flaps had been lowered to 50
deg. Airspeed graduallv was decreased
to 135 kt. over the fence. Lightness of
the rudder forces on the 990 with the
full-powered rudder control 1s condu-
cive initially to over-controlling on the
dircctional axis but this can be com-
pensated for with a little practice. An-
ticipating higher forces, which by expe-
rence are expected in jet transports,
causes more rudder deflection than is
necessary initially. This was cspecially
true on the first landing approach in
moderate turbulence at Ontano Inter-
national  Airport.  Lateral-directional
stability scems ample althongh some
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prlot-induced mstabihty was apparent
at hrst because of the hight rudder
forces.

Indicated speed of around 100 kt.
showed on the airspeed meter as the
arrcraft touched down and it was ev-
dent that sufhcient elevator power was
available to fully stall the aircraft. Atti-
tude at touchdown seemed moderate
but turned out to be quite nose-high as
the nose dropped through after touch-
down. A somewhat lower attitude had
been anticipated becanse of the 2 deg.
added incidence in the wing and prob-
ably at a more operationallv realistic
landing weight the attitude would not
have been so great. Added angle of
wing incidence also virtuallv  assures
that the tail will not drag even under
severe conditions. However, it is pos-
sible to scrape it.

spoilers on the 990 can be actuoated
by the pilot even before the nose con-
tacts the ground and will contribute to
mitial deceleration and shortening of
the landing roll as do the nose wheel
brakes. The latter permit stopping
the aircraft about 400 ft. shorter on
landing roll. Reverse thrust actuates
rapidly and proved effective. The clam-
shells reversed thrust of both the fans
and the engines. Actuation of the re-
versers probably will be delaved some-
what in the modified versions of the
990 because of the fairing on the aft
end of the nacelles designed to give
better acrodynamic flow. During re-
verser operation, this fairing will have
to move aft on a track before the clam-
shells can close to begin forward diver-
siom of the thrust.

Modifications Tested

Muodifications to the airframe de-
signed to reduce drag to the point
where the aircraft will exceed guaran-
teed speed already have been tested.
Boilerplate fixes consisting of glass fiber
and balsa wood fairings have been flown
on the No. 1 aircraft and Convair en-
gincers have taken data showing that
539 kt. true airspeed (620 mph.) has
been reached. Actuallv, the test air-
craft has surpassed 539 kt. but the fixes
are being refined to ensure that suff-
cient increase in speed is gained to
provide a margin to take care of produc
tion tolerances. Just what margin s
sought Convair will not sav since the
ultimate speed attained will be a basis
for negohation between the company
and American Airlines., Confidence has
been expressed that the extra speed
picked up in the modification program
will be sufficient to ensure that Ameri-
can exercises an option on the purchase
of Ave additional 990s. The option is
contingent on  meeting guaranteed
speed.

Iixes include:

* I'ngine nacelle fairings to reduce the
high boat-tail drag caused by the large

diameter exhaust nozzle of the aft-fan
engine. Shape of the nacelle is changed
for better acrodynamic qualities. Thrust
reversing will be complicated because
the fairing will have to shde aft before
the reverser clamshells can be actuated.
e Smoother wing leading edge contour
which 1s achieved by elimmating slats.
Kreuger-tvpe flaps, now used only on
the inboard leading edge, will be put
on full span. A smoother contour can
be maintained because the Kreugers
can be faired into the wing and be made
to At flush when retracted whereas
slats present a more difhcult fairing
problen,
e Acrodvnamic cleanliness fixes which,
although small in nature separatelv, will
be imcorporated to ensure that the extra
margin 15 gamed which will ensure com-
phance allowing for production toler-
ances.  These include smoothing the
engine pylons and extending the wing
fllet at the trailing edge root.
Replacement of leading edge slats
with the Kreuger flaps will result in
no degradation of landing performance,
Convair engincers say, adding that land-
img performance will be demonstrated
on the No. 1 aircraft in boillerplate
fashion with bolt-on flaps. Date for
demonstration of the hrst aircraft with
production fixes will be about May
15. Incorporating the fixes in the pro-

duction line will be accomplished as
approved and it 15 likely that all or
most of the 9905 delivered will be modi-
hed. Actual dates or terms of modifving
aircraft delivered in the interim con-
hzuration are not settled.

American will begin service Mar. 18
on its New York-Chicago route with
unfixed aircraft,

990 Certification

Certihication of the 990 has been
plagued by difficulties almost from the
beginning when a six-month delay in
obtamming Federal Aviahon Agency ap-
proval for the aircraft was necessitated
when a limited-cvele pod osallation
was discovered (AW Mar. 20, p. 34).
Present modification program to in-
crease speed has no bearing on the
operation of those aircraft 1 service
except that the higher speeds will have
to be demonstrated to the FAA prior
to certification.

Sales of the 990, and of General Dy-
namics/Convair's entire commercial jot
program, have been disappomting, As
it stands now, General Dynamics/Con-
vair will build a total of 101 jet trans-
ports, 90 of which have been definitely
sold, if American Airlines exercises its
option for the purchase of five addi-
tional 990s. Convair has built and sold
47 530s. Production on the 880-M
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... TO EXPANDING R&D

If you plan to facilitize within 3-5 years, this is an ideal atmos-
phere to attract and keep scientific personnel.

' ¢ Less than 15 minutes drive to Mercer County Airport, 25 minutes to
| Princeton, 114 hours to New York City.

water sports, etc.

AVIATION WEEK and SPACE TECHNOLOGY, February 26, 1942

¢ 219 acres, mostly magnificent Delaware River view. 435 elevation.
Clear and quiet for optical and electronic experimentation.

e New Jersey has no state income nor sales tax.

e Educational: Advanced studies at Princeton and University of Pennsyl-
vania for professional personnel,

® Cultural: Bucks County Playhouse, Lambertville Music Circus, boating,

@ Th‘is area within 25 miles has been selected for R&D by American Cyani-
mid, Educational Testing, FMC, RCA, Socony, Western Electric and nu-
merous Philadelphia institutions.

Available on 99-year lease, or will consider option. Contact:

K. Mcintosh
Washington Rock Farm
Lambertville, New Jersey
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CONGRATULATIONS
COLONEL GLENN

We salute yvour brilliant flight:
and rejoice, along with all
mankind, on yvour safe return.

To the National Aeronautical

and Space Administration,

and the thousands of

dedicated men and women who
made your orbital flight possible,

our hearty congratulations

on a job well done.

REEVES INSTRUMENT CORPORATION A Subsidiory of Dynomics Corporation of America * Roosevelt Field, Garden City, New York

DESIGNERS AND BUILDERS OF VERLORT —VERY LONG RANGE SATELLITE TRACKING RADAR,

AC/DC Brushless Generator

Vertol Division of the Boeing Company
chose the Leland 30KVA AC/DC generator
system for this advanced assault helicop-

ter. Leland’'s new approach couples the
advantages of a single core dual-wound,
AC/DC stator, with brushless design. The
result is fewer parts and greater simplicity
in a light weight, compact unit; generator
weighs approximately 73 Ibs., is 14" long
by 8" in dia.

This new system is typical of Leland's
specialized design capability — adaptation
of performance-proven power generating
and regulator components to create suc-

FOR THE NEW

cessful solutions. The 30KVA system has a
speed range of 7200—11000 rpm, 120/
208 volts AC, 30 KVA AC power or 24 KVA
AC and 200 amp 28 volts DC, 3 phase,
400 cycle. It answers Vertol's need for ex-
cellent reliability in a high-vibration envi-
ronment, significant weight saving, and
low wave form distortion,

When you need aircraft, missile, and
ground support power systems quickly,
we're prepared to help. Ask for Bulletin
No, LA-1 from Leland Airborne Products
Division, American Machine &
Foundry Company, Vandalia, Ohio. @

LELAND AIRBORNE PRODUCTS

HRB-1 SEA KNIGHT
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PORTABLE AIRPORT FOR MARINE CORPS!

New Bliss Cataport System "slingshots" jets aloft from short

runways. The U. S. Marine Corps has ordered Bliss Cataport Systems
to provide for flexible aireraft operation in “brush fire' operations.

_ The Cataport System is a combination aireraft launching and arrest-
ing device that can be flown into a forward area, along with its crew.

Bliss, working with Bureau of Naval Weapons and Marine Corps
personnel, developed the system by adapting the design of existing Bliss
emergeancy overrun barrier equipment now being installed at Air Force
bases around the world. A single compact unit provides for both launching
and arrestment, To launch, nylon tapes are attached to the aireraft in a
“slingshot” arrangement. Reels powered by a turbo-prop aircraft engine
wind the tapes in at increasing speed. Arrestment is accomplished by an
engaging aircraft pulling the tapes off the reels with the energy being
absorbed by friction brakes.

For repeated arrestments, the Marine Corps has also ordered the
Bliss Company expeditionary arresting gear. This gear, which is also air
transportable and easily and rapidly installed, is capable of repeatedly
arresting aircraft at twenty second intervals.

Bliss experience in manufacture of steam catapults and development
of overrun barriers and catapults is now being turned to commercial In tests, Navy fighter picks up arresting
application of the same principles. For more information, write to: cable, Latter is coupled to nylon tape.

E. W.BLISS COMPANY
L ; Aircrait Launching and Recovery Equipment Division

SINCE 1857 @ INTERNATIONAL AIRPORT » PHILADELPHIA, PA.
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will total 17 mreraft of which 135 have
been sold so far. Just where the break-
even point is would be hard to dehne.
Usually it lies near the 200 mark but
whether or not the development of
the 990 model can be considered an
entirelv separate program 15 not vet
certain,

ven barring the delays due to un-
tureseen developmental problems, break-
even for both models probably was
ground 350 aircraft. The losses of
around S400 million Convair suffered
i the program are not hard to under-
stand considering  high development
costs balanced against sales of about
one-fourth the total required to show

a proft.

RW.3 Multoplane
Production Dropped

Geneva—Rhein-Flugzeugbau Gmbl.,
German aircraft firm, is discontinuing
production of its RW.3 two-seat Multo-
plane seres.

Powered by a single 675/4 Porsche
cngine rated at 75 hp. at 4,600 pm,,
which replaced an earlier Porsche 65-hp.
unit, the aircraft still proved to be
underpowered, according to company
l:fﬁ{‘ia'lH:-.i.

This was particularly  true  of
its performance in the warm climates
of Central and South America where
officials had anticipated a relatively
large market potental.

A second version powered by a 150-
hp. Lycoming engine was considered,
but production costs proved too high
for any large-scale production.

Rhein-Flugzenghau, located in Kre-
feld-Uerdingen, near Dusseldorf, ac-
quired production rights to the RW.3
m 1957 from Rhein-West Flug Fischer
and Co., the firm responsible for the
original design. With cancellation of
its agreement with the Krefeld com-
pany, Rhein-West Flug 15 now secking
another  manufacturer to  continue
to build and develop the RW.3 series
under license.

Rhein-Flugzeugban says it 15 now
concentrating on the completion of its
twin-engine RF-1 six-seat executive air-
craft, a channel-wing monocoque struc-
ture made pnmarily of plastics to re-
duce maintenance costs (AW Dec. 19,
1960, p. 108). Pending completion of
a number of modihcations being made
to the RF-1, which embodies several
unconventional design  features, first
flight of the prototvpe has been de-
laved for over a vear, According to the
manufacturers, it will now be used as
an expenimental aireraft for other pusher
plane  developments. In  addition,
Rhein-I'lugzengban s currently under-
taking the manufacture of aircraft parts
and spares for several other German
COMPpAnIes,
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PACIFIC "WEDGE WIPE" MARK Il RELAY
AIRCRAFT * AUTOMATION &3

MISSILES

Here is the one relay exclusively manufactured to insure the
utmost in reliability and long life...to meet the most critical
performance requirements of missiles, aircraft, automation,
and circuit control. The exclusive "wedge-wipe'’ controlled-
burnishing principle of the Pacific Mark Il is far superior to
conventional contact action—guarantees unfailing switching
of micro-amp signals. The above reliability curve shows a
profile of Mark Il units tested to MIL-R-25018. None of these
PACIFIC units failed below 339,000 cycles, and the mean cycle to
SCIENTIFIC failure of the entire lot was 660,000 cycles. For information
COMPANY on these quality relays, write to the AEROSPACE DIVISION:
I F.0. BOX 22019, LOS ANGELES 22, CALIFORNIA

THAD LA

LECERSED whiia cufcTad TEC CORPORATHEN FATEHTR

Branch Offices: Los Angeles » San Francisco - Seattle « Portlang - 5an Diego = Denver » Arlington, Texas
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All four underground launch cells have been completed in Kwajalein atoll's man-made “Mt. Olympus™ (center, night) to accom-
modate Nike Zeus anti-ICBM missiles to be fired this summer in interception tests against Atlas-boosted re-entry vehicles,

Kwajalein Site Pushed for Re-entry Target Tests

T'wo battery control radars (right) each will guide a Nike Zeus to intercept re-entry vehicle, Third control radar is under construction
to complete the installation. Askania optical tracker (left), an auxiliary element, also checks intercept course (AW Dec. 18, p. 79).

Upper half of acquisition radar’s receiver
(top photo) appears as white dome sur-
rounded by three lightning-arrester poles.
On top of building at far right is trans-
mitter of acquisition radar, which can scan
360 deg. in azimuth and 180 deg. in altitude
for full hemisphere vision. Adjacent to
transmitter is  anti-clutter  beam-forming
fence which eliminates ground interference
for the transmitter. Fence has now been
continued so that it is a complete circle for
360-deg. coverage. Target track radar (cen-
ler photo) looks at oncoming re-entry ve-
hicle and feeds its instantancons space posi-
Hon to Nike Zeus batterv control radar,
Bottom photo shows drinking-water storage
tanks on Kwajalein, the sausage-type inflated
building wsed for storage of foam blocks
nsed in the receiver (Lunesberg lens) dome
and, in the rear, the circular beam-forming
fence for the transmitter, The Ralph M.
Parsons Co., Los Angeles, is architect and
engineering contractor for all of Army's
Nike Zeus facilities.
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SPECIFICATION

Self-Aligning ...
Even with
Commercial
Tolerances

Vegetable crate
construction is
generally frowned
upon for complex
modular installations.
But, with Deutsch
self-aligning rack-and-
panel connectors,
commercial tolerances
between mounting
hole centers are
perfectly okay. When
the drawer 1s slid
home, each spring-
mounted plug floats
into engagement
with its receptacle.
Spring pressure
then maintains an
environmental seal.
For complete
information on

this easy-to-mount
line of cylindrical
and rectangular
rack-and-panel
connectors

contact your local
Deutschman today
or write for

Data F'ile B-i.
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MINIATURE ELECTRICAL CONNECTORS

DEUTSCH

CCI NNECTORS

L4 B

Large-Negative Camera

New 37-GE Recording Camera 1s de-
signed to photograph lﬂrcff_ groups of
pancl-mounted instruments, wind tun-
nel monotubes and other data recording
cguipment.

The camera can take a series of single
cxposures, be remotely controlled or
operated automatically in conjunction
with an intervalometer at pre- -selected
intervals. The camera has a 3-sec. cvel-
ing rate and incorporates a 12-in. £/2.5
lens in a focusing mount to provide
sharp focus from 10-15 ft. Film format
1$ 9 m, square. IFilm magazines, which
can_be changed rapidly, have a a:1p.1uh
of 200 ft. of 9%an.-wide flm with 2
CXPOSUTES.

Gordon Enterprises, 5362 N. Cahu-
enga Blvd., North Hollywood, Calif.

Dellvery
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® DM Series—push-pull,
meets Mil-C-26482

® DS Series—push-pull,
insertable, removable,
crimp contacts B

® DTK Series—bayonet lock, ¥,
meets or exceeds applicable -
requirements of Mil-C-00264824A <

® DRS Series—rectangular rack -
and panel, advanced }’
application performance

® DC Series—push-pull,
enviranmental, crimp-typa
RF connector

® DM and DH Hermetics—
glass to metal seals,
leak proof glass to metal seais
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Hi‘gh-simed Streak Camera

| New camera was designed to record
the pinch flash during up:.mtn:m of a
|:-Llam.t engine. A wp{.mdl MIrror syvstem
IS rm:urpnmnd to permit single or com-
pound nnage recording.

Primarv uptiml svstem  records the
pinch flash as a I{J-ng modulated streak
on a 10-m, strip of 16 mm. film moving
at 3,000 in./sec. Secondarv optical svs-
iem projects precise, ssnchronized time
marks at 10-microsecond intervals on
the film edge from an electronic mark
generator within the camera to deter-
mine cnergy varnation by time in the
pinch flash. '

To attain high velocity, the film is
placed inside a cast aluminum rotor
driven at 30,000 rpm. by an electric
motor,

Photomechanisms, Inc.,
Pl., Huntington Station, N.Y.

electronics inc.

DEUTSCH CONNECTOR DIVISION
COMMUNITY DRIVE, GREAT MECK, M. Y. = HUnter 7-0500
TWX: GREAT NECK, NY 639

DALLAS

ARCO ELECTRONICS, INC.
1339 Cramplon St

Dallas 7, Tezas

Riverside 8-04648

TWX: DL 526

LOS ANGELES

ARCO CAPACITORS, INC.
1548 So. Robertson Blvd.
Los Angeles 35, Calif,
Crestview 1-1151

TWX: BV 7012

15 Stepar
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NEW AEROSPACE PRODUCTS

Electric Fuel Pump

New pump, applicable to small air-
craft, 15 said to provide automatic pres-
sure control without need for retumn
lines to the fuel tank.

Pump operates at pressures up to 60
psi., with sufficient output for engines
up to 400 hp. The device is less than
§ in. long with 3 in. dia., incorporates
three moving plungers actuated by a
wobble plate, and requires no lubrica-
tion. I'uel enters the pump through
hollow plungers to maintain unidirec-
tional fAow. Automatic pressure control
is achieved with a pressure-sensitive
vitlve operating in the pump’s high pres-
SUIC ATCA,

AC Spark Plug Division, General
Motors Corp., Flint, Mich.

Subminiature Time Meter

Time totalizing meter is said to ac-
curatelv indicate elapsed operating time
of aircraft and missile electronic equip-
ment and svstems for determination of

rehiability,

prevention of faillures and
nnprovement of mamtenance.

The meter mecorporates a 21-jewel
watch movement and a spring-coupled
25 v.d.c. torque motor, The instrument
weighs approximately 2 oz. and has a

f.l{'r: diameter of 1.04 in. It is avail-

able in operating ranges Uf 1 to 1,000
hr, or 10 to 10,000 hr.
Parabam Division, Houston Fearless

Corp., 12822 Yukon Ave., Hawthorne,
Calif.
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MNow you can geta
locked spindle Alush-
fracturing rivet

that is not

critical in grip,

has an excellent
sheet clamp-up,

and a practical

grip range.

-t a ! . h i

B4 | United Stotes Patent No. 2931532, Quolifies under MAS Speci-
#2"  fication 1400 ond meets Standard Poges NAS 1398 and 1397, For
technical dota on the Cherrylock “2000' Series rivets, write
Townsend Compony, Cherry Rivet Division, Box 2157-M, Sontg
Ana, California.

Santa Ana, Calif,

Townsend Company

ESTABLISHED 1816 « BEAYER FALLS, PA, » A IEJHI"I]'I'II COMPANY

In Canada: Parmenter & Bullech Monufacturing Company, Limited, Gananogue, Onlario

Cherry Rivet Division |

USAF Contracts

Air Force has recently awarded these
contracts within the aerospace industry:

Hughes Alreraft Co., Culver City, Calif.—
225 million (supplemental) for research
and development of an alreraft fire control
system ; $£1,051,926 (supplemental) for pro-
vislon of technieal serviees for the P-
10G6A /B In-service engineering test program.

Lockheed Aireraft Corp., Burbank, Calif.
—F§2.139,640 (supplemental) for services
and materials used In maintenance and
maodification of C-121 aireraft; Sunnyvale,
Cullf.—21,084, 4X0 {supplemental) for Agena
equipment and lnunch support ; £5.5 million
(zupplemental) for desien, development and
fabrication of Argena B space vehicles, 81,0
million (supplemental) for production of
long lead-time follow-on items for Agena B
viehicles.

Svivanin Electric Prodoets, Ine,, Mountain
View, Callf.—3%4,435,000 (supplemental) for
engineering, fabrication and installation of
prototype radar equipment ; $3,203,520 (sap-
plemental) for enginesring and fabrication
to camplete a communieations system proto-
Ly pe,

Cessnn Alreraft Co., Wichita, Kan.—81.65
million (supplemental) for T-37B aireraft
production.

Douglus Afreraft Co. Santa Monica, Calif,
—%£1.26 million for production of Thor
boosiers,

Avio Corp., Btratford, Conn,—39,104,062
for production of T-533 turboprop englnes for
Army AOQO-1BF aircraft; $5.3 million (sup-
plemental) for prodoction of ICBM re-cntry
vehicles: £1,778, 388 (supplemental) for re-
gsenrrh, development, test, fabrication and
related work on a Minuteman re-#ntry
viehicle.

Gieneral Dynamics Corp, San [Mego,
Calif —31.939,005 (=supplementnl) for Atlas
misstle spares:; 31,496,308 (=upplemental)
for Atlas F serics missile site activatlon ;
1,008,451 (supplemental) for Atlas test
program works: 37,621,776 (supplemental)
for product Improvement on ground support
equipment for Atlas 15 =eries missiles; Fort
Waorth, Tex.—31.5 million ({(supplemental)
for engineering data for B-58 ground squip-
ment ; £2 million (=uapplemental) for con-
duet of B-585 Night test program.

Hudla Corp, of Ameriea, Camden, N, J.—
£4.057. 782 (=supplemental) for F-102 alr-
eraft communications egquipment ; Burling-
ton, Mass.—%£4.4 million (supplemental) for
production of final stage vehicles and pro-
vigion of serviees to support a  satellite
ProaETIiTm,

Republic Avintion Corp., Farmingdale,
N, Y. —31,001,802 (supplemental) for pro-
ductlon of modification kits for the
F/RF-84F aircraft ejection system ; $2.875,-
250 for modification of F-105D alreraft.

Roeing Co., Senttle, Wash.—22 252,000
{supplemental ) for Minuteman JTCBM
assembly and checkout: $32.716,000 (sup-
plementnl) for research, development and
test of Minuteman missiles; $3,945.047
{supplemental) for Minuteman assémbly
and disassembly : 31,848,688 (supplemental)
for Bomare B missile spare parts;: 32.57
milllon {(supplemental) for work on hard-
ened and disperzed Minuteman [ICEBMs.

Chevsler Corp.. Detroit, Mich.—$1 mil-
lion (supplemental) for re-entry vehicle
gbudies,

North Amerienn Aviatlon, Ine., Downey,
Calif.—21.786, 450 (supplemental) for depot
tooling of Minuteman ICEM test equipment ;
Canoegan Park, Calif.—%2.600,857 (supple-
meninl) for Atlas mizslle propulsion sys-
tems production; 35 million for production
of MA-3 engines for the Atlas ICBM ; Los
Angeles, Calif.—%1 million (supplemental)
for maintenance and modification of F-100C
afreraft,

The Acernspace Corp., El Segundo, Calil.—
5,871,685 (supplemental) for systems engi-
neering.  technieal direction, management
gorvices and administrative support of bal-
listle missile and space programes,

Phileo Corp., Palo Alto, Calif.—3§1 million
{supplemental) for work on the Army's
Advent communications satellite program.
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Economics of National

Security to Be Studied

Industrial College of the Armed
['orces will conduct a graduate-level
correspondence  course, “The Eco-
nomics of National Security,” in which
quahfied civilians in business, industry
and the professions may enroll.

Operating under the direction of the
Joint Chiefs of Staff, the Industrial
College conducts courses of study in
the economic and industrial aspects of
national security under all conditions
and in the context of both national and
world affairs, giving due consideration to
the interrelated military, logistical, ad-
ministrative, scientific, technological,
political, and social factors affecting
national security.

Adapted to the correspondence
method, “The Economics of National
Security” consists of small bound vol-
umes organized into fve Integrated
units of studv: Background Informa-
tion, Resources and Facilities, Proc-
esscs i the Economics of National
Security, Forcign Aspects of National
Security and Problems of National Se-
curity. All texts and instructional ma-
terials are furnished at no cost; about
one vear 15 necessary to complete all
units,

Oualified persons (a college education
or its equuvalent) mav applyv directly to:
Commandant, Industrial College of the
Armed Forces, Washington 25, D.C.,
Attn: Correspondence Course Division,

PRODUCTION BRIEFING

U.S5. Amiy Corps of Engineers is
inviting bids from prequalified bidders
on ahout $10-milhion worth of Minute-
man missile facilitv  construction at
Whiteman AFB, Mo, Bids are ex-
pected to he opened around Mar, 15,

Homestead AFB, Fla.,, home of the
19th Bomb Group (I1), is the fifth base
to receive Boeing B-52H  Stratofor-
tresses. Grand Forks AFB, N. D.. will
receive ats hrst B-52H in April. Deliv-
ery of B-52Hs to Strategic Air Com-
mand will be completed in September.

Remote-controlled  40-ft, glass fiber
boat is being tested at Eglin AFB, Fla.,
to study feasibility of recovering missile
nosc cones at sea by aircraft utilizing
remote-controlled boats.

Hazcltine Corp., Little Neck, N. Y,
has received a contract from FAA for
development of a SLATE altitude bea-
con. SLATE (small lightweight alti-
tude transmission cquipment) will oper-
ate at ranges up to 50 mi, when interro-
gated by a ground station. It will pro-

GIANNINI CONTROLS CORPORATION

LOOKING FORWARD

by Julian Hartt

DUARTE, CALIFORNIA — There is a personal, tactile link berween your-
self and space, between yourself and the infinity of the future, in putting your
hand on an extremely special, not-quite-finished television receiver in a plant

in Glendora, California.

For this isa TV receiver that will display the pictures taken a split-instant
betore by a camera mounted on America’s first vehicle roaming the surface of

the moon...

It is exciting to the mind to hear a
scientist in Pasadena explain how
microwave spectroscopy can save mil-
lions, in this frightfully expensive
business of preserving freedom, by pre-
dicting aceurately the longevity of mis-
sile propellants; how radioactive wastes
now “buried at sea” can be made to do
useful work for mankind for manv more
VEars . . .

It is startling to the ears to hear a
shotgun shell’s blast in an otherwise
quiet plant here in Duarte, widely
known as the home of City of Hope, a
national medical center dedicated to
healing.

For this is a dramatic means of start-
ing a gyro instantly in a missile that has
to get off and get there now . ..

The imagination is intrigued in
plants in Pasadena and elsewhere as
one learns of the immensely intricate
measurement systems that score mis-
siles and missileers on how well they
hit their targets; that “tell” those giant
radar dishes at Coldstone in the Cali-
fornia desert, at Woomera in Austra-
lia’s “outback,” and in South Africa,
where to look for man’s pioneering
packages in space; systems moving into
industry as rapidly as keen-minded,
imagination-fired salesmen “look for-
ward” to where they can be adapted
and applied tomorrow or a decade
ahead.

This random sampling from a tour
of several Southern California plants is
intended as a more representative ini-
tial example of this series than merely
saving:

This is the first report in a series to
be presented monthly in this publica-
tion by Giannini Controls Corporation.

All the plants mentioned here, and
others stretching to the East Coast, are
facilities of Giannini Controls.

This series of articles is not planmed
as o market place for GCC products,
except its own “product” of enthusiasm
for today and all the tomorrows.,

It is planned to give this publica-
tion’s broad audience a behind-the-
scenes look into the present and future
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role of a company like GCC as it con-
tributes to the realization of higher
performance systems for both military
and industry,

We shall present this story through
people and their ideas as they shape
the events of tomorrow.

We will meet people from the indus-
trv — production, engineering and ad-
vanced design—up to the offices of
company presidents such as GCC's
Donald H. Putnam.

It was Don Putnam, in fact, who
provided the thought behind the title,
"Looking Forward,” when he termed
CGOC a “source of technical resources,”
wherein capability for the future
springs from its present performance.

Our enthusiasm for this project stems
from many sources that perhaps are
worth reviewing.

For one, mankind has embarked
upon the most adventurous period of
exploration in history. For the first time,
there is no limit, no particular “distant
shore” that seems a final harbor.

For another, this adventure beckons
not only to scientists, engineers and
astronauts but to business men in man-
agement, finance and marketing. Those
who anticipate the needs, anticipate
the markets best, will enjoy the biggest
share of the adventure that has begun
within our lifetime.

Certainly, every American todav is
part of this exciting journev into to-
ITOrTONy,

It is not enough that each realizes
this and does his part. The total effort
will be more effective, more efficient.
if as many as possible know what their
fellow Americans are doing.

That, brieflv, is our goal, in seeking
to bring vou each month another chap-
ter, another facet, of how others are
contributing their personal resources to
the highly technical, highly complex,
business of . . . Looking Forward.

ﬁﬁiannini Controls Corporation

1600 Soulh Moustzin Avenwe, Duare, Calmin
Instrumentation & Systems for Aerospace & Industry,
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First as a matter of record...ScotcH* BRAND Instrumentation Tapes

World’s widest tape selection offers heavy-duty

constructions for every instrumentation need!

Today's stepped up pace for data recording calls for
magnetic instrumentation tapes that stay cool despite
ever-increasing transport speeds, greater tensions,
high heat build-up at recording heads. And the
“ScotcH” BRAND Instrumentation Tape line, with a
tape for every instrumentation requirement, now in-
cludes 16 heavy-duty constructions that conquer
difficult operating environments,

“Scotcu” Heavy Duty Instrumentation Tapes are
made with a special high-potency oxide and binder
formulation that minimizes rub-off, withstands tem-
peratures from —40°F to as high as 250° F! Field tests
prove these tapes last a minimum of 15 times longer
than ordinary tapes—capture signal with certainty
despite high pressures and speeds.

The oxide coating affords nearly 1000 times greater
conductivity than conventional tapes—drains off dust-
attracting static charges to assure a clean tape pass
every lime! And exclusive
Silicone lubrication pro-

L B tects against head wear, ex-
SCUtEh e 4 tends tape life! These three

CRAT L ™ Ll Lo F R I

e W W

series of heavy duty tapes are available in a variety of
widths and lengths . ..

“400" series heavy duty tapes feature exceptionally
long wear, excellent high and low frequency resolu-
tion. 8§ constructions—.18 and .43 mil oxide coatings
on .65, 1, 1.5 mil polyester backings; .56 mil coatings
on 1 and 1.5 mil backings.

“500" series heavy duty tapes combine long wear,
outstanding smoothness to assure sharp resolution of
extremely high frequencies. 4 constructions—1 or 1.5
mil polvester backings; .18 or .43 mil oxide coatings.

“g900" series heavy duty tapes, designed especially
for Mincom CM-100 series Recorder/Reproducers,
provide ultra-smooth recording surfaces for critical
short wave length requirements. 4 constructions—| or
1.5 mil polvester backings; .18 or .43 mil oxide coatings.

Whatever your tape requirements—standard, high
output, high resolution, sandwich or heavy duty—
there's a right *ScorcH™ Instrumentation Tape. Con-
sult your nearby 3M representative for helpful tech-
nical details. Or write Magnetic Products Division,
Dept, MCJ-22, 3M Company, St, Paul 1, Minn,

SEOETENT ANDE THE PLAID DESIGH ARE RESISTERNLDD

TRADEMARKES OF MiNHTSOTE RikiNG § MANDFACTURING GO,
T PFaL 1. Miis, EFPORT: 535 FARE AVE, MEW TOAE
CAMLDE: LONDON, ORTARID, © B4, 2M SO

[Tlagnetic Products Division

vide altitude mformation m 300 . -
crements up to 10,000 ft. and will
meet power requirements of most busi-
ness and executive aircraft.

Navy and Air Force will support a
$300,000 aerophysics and electrophysics
shock tunnel now under construction at
Brooklyn Polvtechnic Institute’s Gradu-
ate Center. The tunnel will simulate
velocities up to Mach 35, and heat
loads of 17,500F,

North American Aviation 1s design-
ing a $300,000 pressure chamber able
to simulate 300 mi. altitudes. The
chambd will be a horizontal cvlinder,
15 ft. in dia. and 20 ft. long, It will
be located at the company’s Aerospace
Laboratory in Los Angeles.

‘ederal Aviation Agency has sct Mar.
16 as cutoff date for receiving requests
from airport operators who scek govemn-
ment aid for Fiscal 1963 construction.
A list of approved projects will be an-
nounced in late Mav or early June.
Most will be funded on a 30-30 hasis
through local authoritics and the 575
million per vear Federal Aid to Airports
program.

Catalytic Construction Co. of Phils-
delphia has been sclected to supervise
construction of Rover test facilities at
Jackass Flats, Nev, The company will
administer, inspect and eonordinate ac-
tivities  of construction  contractors,
whose work currently totals S15 million
and will expand rapidlv in the coming
months.

Swiss Air Force has ordered Hughes
HM-55 (GAR-3) Falcon air-to-air radar
gmded missiles for use aboard the 100
Dassault Mirage 3C interceptors it
plans to begin receiving in 1964, Mis-
sile 15 the first guided air-to-air missile
svstem ordered by the Swiss.

General Dynamics/San Diego has re-
ceived a 51,110,400 Air Force contract
to produce modiheation kits and mohile
tmi;*.ing units for I-106 jet hghter air-
cratt.

Leach Corp.’s Relay Division, Los
Angeles, will produce general purposc
relays for actuation of controls aboard
the Boeing 727 jet transport. Relavs
are of the same general type as thosc
used in Project Mercurv manned space-
craft.

Yardney Electric Corp., New York,
will provide silver-zine emergency power
batteries for Republic F-105 Thunder-
chief hghter bombers under contracts
totaling more than 500,000 from
USAF and Republic Aviation Corp.

e e —

NEW! Custom Oxygen _System
To Fit Your Flight Requirements

At long last, here is a light weight oxygen system in which
all the important conveniences and oxygen requirements are

included:
@ individual oxygen outlets.

@ instrument panel mounted remote @ instrument panel mounted cylinder

control on-off switch for oxygen contents gauge.

supply. ® oxygen mask for pilots and passen-
® altitude compensated flow regu- BErs.

lator. @ oxygen reservoir cylinder.

The Puritan Custom Oxygen System for altitudes up to
25,000 feet gives you automatic altitude flow control. Supple-
mental and therapeutic oxygen flows can be obtained from each
outlet. Automatic presentation of passenger masks and emer-
gency oxygen supplied for pressurized aircraft operating from
25,000 feet to 40,000 feet.

This system can be engineered to accommodate from four
to twenty passengers. Complete installation and component
information supplied with system. Installation by A & E mechan-

ical personnel is made easy by use of flexible nylon plumbing.
Write today for individual specifications for your particular
aircraft, and prices.

Aerospace Division

>
Puritan EQUIPMENT, INC.

1703 McGEE STREET KANSAS CITY 8, MISSOURI
A Subsidiary of PURITAN COMPRESSED GAS CORP.

BREATHING LIFE INTO AIR AND SPACE TRAVEL
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HITCO'S Insulation Division produces extreme-temperature
blankets in three types for missile applications —300°F to +-3000°F:

FOIL BLANKETS — Refrasil batt between resistance-welded
stainless steel or inconel foils; lightweight, with excellent flexibility,
custom designed for each application.

MOLDED THOMPSOGLAS — Resin-bonded fiber glass, formed
into various shapes for shock, vibration and heat absorption,

SOFT GOODS BLANKETS —fabric-covered fiber glass batt

designed for low-temperature and acoustical applications.

For mazimum heat protection and reliability, specify HITCO
insulation blankets,

HITCO Divisions gserving the aerospace mdustry:
'-.~| . i

* Write for Product Bulletina Research Materials Mechanical Aeraspace Insulation Hadomes

Na, PBe-6¢ and No. PB-24
INSULATION DIVISION
H. I. THOMPSON FIBER GLASS CO.

I Il [ CO ‘ 1600 West 135th Street » Gardena » California » FAculty 1-B0BO

WRITE OR CALL YOUR MEAREST HITCO FIELD ENGIMEER: EASTERN: Tam Kimberly, 500 Rodmere Rd., Cheshire, Conn., BR 2-4544 * Fred 'W. Muhlenfeld, 445% Loch Hill Rd.,
Baltimare 12, Md., VA 5.3135 « MIDWEST AND SOUTH; Burnie Weddls, 5450 Celtan Dr., N.E., Atlanta 5, Ge., Phane 255.7804 # SOUTHWEST: Marshall Morris, Z850A W,
Berry, Rm. 7, Fort Werth, Tex., WA 4.8479 = NORTHWEST: Doug Stotf, 18537 Southenst 30th St., Bellevea, Wosh,, 5H &-58010 » SAN DIEGO: John Veil, B411 Royoe Court,
BR B-5150 » SACRAMENTO: Roymond Cutler, 4411 Surita §t., |V 3-7243 » CANADIAN PLANT: The H. I. Thampsan Co. of Canada Ltd., 40 Johnston 5t., Gualph, Qnt., TA 2-6430

NEW COMBINED PICTORIAL DISPLAY and course-line computer, developed by ACF Electronics, will soon undergo Fg-dml .*'wiatiml
Agency flight evaluation in a Grumman Gulfstream in which the device is installed (right). Combining computer anﬁl ‘ﬂlﬁplﬂ}' f-uur:'Emn
in a single unit simplifies pilot's use and reduces chance of human error. Marker on display (left) shows aircraft position and heading.

FAA to Evaluate New Pictorial Computer

By Philip ]. Klass

Washington—New pictorial computer
which permits direct flight to off-airways
destinations by giving pilot VOR tvpe
steering and DME tvpe distance -
formation while simultaneously display-
ing aircraft position and heading pic-
toriallv, will soon undergo flight evalua-
tion by the Federal Aviation Agency.

New device combines the functions
previously  performed by a  separate
course-line computer and a pictonal dis-
play, with resulting simplification 1n
pilot operation and saving in weight.

The new pictonal computer, de-
veloped by ACKEF Electronics Division,
ACF Industries, Paramus, N. J. under
I"AA contract, has been installed on a
Gulfstrecam  for flight tests at the
agency's  National Aviation  Facilities
ixperimental  Center  (NAFEC) m
Atlantic City, N. ].

How It Operates

FFrom the pilot's point of view, here
i5 how the new pictorial computer
Operates:
o Insert plastic chart for the arca to be
flown. Present plans call for providing
acronautical charts with four different
scales: 5, 10, 20 and 40 naut. m. per
imch, Individual charts, with a display
arca diameter of § m., show maximum
cdistances of 40, 80, 160 and 320 naut.

mi., respectively.  Perforations along
the edge of cach plastic chart auto-
matically set the proper scale factor into
the computer for the particular chart.
The Vortac station which serves as navi-
gation reference appears in the center of
the chart.

¢ Tune VOR/DME receivers to fre-
quencies shown on the top edge of
plastic chart. When this is done, a
miniature airplane marker on the dis-
plav will assume a bearing and distance
with respeet to the Vortac station on
the chart corresponding to  the air-
planc’s actual bearing and distance. The
mintature airplane marker, operating
from signals obtained from the gyro-
compass, will rotate to assume a mag-
netic heading corresponding to that of
the airplane.

e Sct  destination into  display  and
computer using two control knobs to
position a second small marker (with
crosshairs) over the desired destination
or waypoint.

e Rotate course knob on the pictonal
display until grnid lincs scribed on lucite
plate connect the aircraft and desired
destination, or are parallel to this course.
This course heading, measured against
a compass rose on the display, 1s read by
pilot and then set into the regular VOR
omni-bearing selector (OBS) and the
“to-from” switch on the OBS panel is
set to the correct position.
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Pictorial computer now 1s ready for
operation,  The pilot can select either
of two tvpes of steering displays for his
regular VOR deviation indicator. One
tvpe shows the angular deviation be-
tween aircraft position and the course
to destination, similar to the angular
deviation obtained from conventional
VOR.

Alternate Display

The alternate display, called lateral
offset, shows the pilot his displacement
in miles to the left or right of the
course, regardless of the airplane’s dis-
tance from its destination. In this
mode, full scale deflection of the vertical
deviation needle can be set to corre-
spond to a course width of 3.6 or 10
mi. This would permit a pilot to fly
a parallel (offset) course to his destina-
tion, Choice of tvpe of steering signal
i5 made with selector switch on left-
hand side of the display.

Distance to the destination will be
displaved on the regular cockpit DML
indicator.  The miniature  aircraft
marker on the pictorial display continu-
ously moves to show the pilot his posi-
tion on the chart with respect to the
selected destination.

Under certain conditions, such as
departure from a high-traffic area, the
pilot may want to use an expanded
scale (small area) chart, subsequentlv

23



PLASTIC AERONAUTICAL CHART for arca to be flown is inserted in pictorial display.
Four different scale factors are provided, enabling the 8-in. dia. display area to show dis-
tances of 40, 80, 160, 320 naut. mi. Vortac nsed as reference is at center of display.

changing to a larger-area chart after he
has left the termimal area.

In such a situation, the pilot could
first insert the large-area chart on which
the intended destination or wavpoint
appears, set the destimation marker over
it, then remove the chart and msert the
smaller-area (expanded scale) chart. Be-
cause the destination does not show on
the smaller-area chart, the destination
marker will disappear from the display.

S WIS A

But the destination marker will retumn
when the pilot leaves the terminal area
and again inserts the large-area chart.

The new ACF device also can be used
as a pictorial display for conventional
VOR airways flights. By setting the
selector switch to “VOR Radial,” the
destination automatically becomes the
Vortac station at the center of the
chart, and the cockpit deviation and
DME indicators show regular ommni-

-

range radial deviation and distance to
the station. The small aircraft marker
then shows aircraft position relative to
the station.

Although the largest scale factor
chart displays a maximum distance of
320 mi., the dead reckoning computer
can handle a destination up to 200 mi.
from the Vortac and up to 400 mi. from
the arcraft’s present position. For
such extreme distances, the destination
marker moves off the display, but the
destination coordinates (bearing and dis-
tance) with respect to the Vortac sta-
tion can be set in on two counters on
the display.

When the destination is visible on
the inserted chart so that marker can be
visually positioned above it, the count-
ers on the display automatically indicate
the destination’s bearing and distance
with respect to the Vortac station.

[llumination of the display can be
viaried by means of a control knob lo-
cated along the right hand portion of
the display.

A waming flag directly below the
acronautical chart shows whether the
pictorial computer is in operation. Fail-
ure of the navigation receivers, or gross
crrors in the computer amplifiers which
position the aircraft marker, will cause
the flag to automatically go to the “Off”
position,

Small, Lightweight

ACYT Electromcs has used transistori-
zation and mimatunization techniques
to build the combined off-course com-
puter and display into a unit which
measures only 12 x 94 x 4 in. Unin-
stalled weight 15 17 1b.

Power consumption 15 quoted at 70
watts of which 30 watts 15 115 v., 400
cveles, while the remainder is 28 v.d.c.

An ACE Electronics spokesman says
that the computational portion of the
device could be located remotely from

PICTORIAL COMPUTER uses fully transistorized servo amplifier (left) and electro mechanical analog computation unit (right).
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COURSE-LINE COMPUTER trigonometry used to calculate direct flight path, offset course
and distance to off-airways destination is shown in sketch above.

the di};r];l}', without changing its opera-
tion, it cockpit space is critical. The
volume of the display could be reduced
about 30% bv this means, but the
minimum displav surface area is lim-
ited by the smallest size chart which
the pilots find acceptable.

Bv combining the off-course compu-
ter and the pictorial display, the pilot's
operating  procedure  will be  greatly
simplified, according to FAA's Richard
Munnikheysen, program manager.

In the older tvpe of scparate off-
course computer it was necessary for the
pilot to use an acronautical chart and
protractor to measure off the bearing
and distance from the destination to the
Vortac station, then set these values
into the computer. This takes time
and raises the possibility of human er-
ror. With the new ACF Electronics
combined pictorial computer, this step
15 chiminated and the required data
automatically is fed to the computer
when the pilot positions the crosshair
marker over the destination on the dis-
plav chart.

IFAA’s National Awviation Facilitics
I'xperimental  Center has  completed
fHight tests on separate pictorial dis-
plays produced by ACF Electronics, In-
termational  Telephone & Telegraph
Co., and an FAA-designed unit (AW

Julv 25, 1960, p. 96). NATEC also has
completed tests on an off-course com-
puter developed by Butler Aviation, and
15 readving computers developed by Col-
lins Radio and Bendix for flight evalu-
ations.

The forthcoming flight tests on the
new pictorial computer, expected to last
about three months, are intended to de-
termine the operational advantages of
using such a device, rather than to
check the accuracy of the unit, accord-
mg to NAFEC's Bwvron Fisher, in
charge of the tests.

The latter can be adequately meas-
urcd in the lahoratory.

Airlines’ Response

The response of the airlines generally
has been that there is little economic
justification for adding pictorial compu-
ters or pictorial displavs unless such
gear will give equipped aircraft in-
creased operational flexibility and free-
dom, compared with non-equipped air-
craft,

NAFEC tests will scek to determine
what increased navigational capability
accrues from the use of the pictorial
computer, and how it can be used effec-
tively in combination with existing
ground navigation aids and traffic con-
trol radar, Fisher savs.
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TV to Monitor Centaur
Liquid Hydrogen Effect

Cape Canaveral, Fla.—Behavior of
liquid hvdrogen under extended zcro-g
conditions will be monitored by a tele-
vision camera mounted on the tankage
of the Centaur space vehiele during the
initial Aight testing of this upper stage,

Developed by Hallamore Electronics
Division of the Siegler Corp., Anaheim,
Calif.,, the small-8 in. long (without
lens), 2.5 in. diameter, 6.5 lb. with
control equipment—TV camera will be
flown aboard the first three Centaurs,
and possibly the fourth, according to
present National Aeronautics and Space
Administration plans.

The camera, similar to the one car-
ricd aboard the recent Thor-Echo 2
launch (AW Jan, 22, p. 33 and Jan, §,
p. 28), is a slowscan wmt which will
take one half-frame picture every second
with a resolution of 600 lines per scan
at the center of the frame and 350-400
lines at the edges.

The Echo 2 camera had a frame rate
of 30 cps.

To watch the effect of aceeleration
and extended zero-g on liquid hvdrogen,
the camera and its associated pulsed
strobe light are installed in individual
windows on the shoulders of the liguid
hydrogen tank dome. Strobe pulse is
commanded by the camera.

NASA and General Dynamics/Astro-
nautics, builder of the Centaur, believe
that the TV pictures will provide data
on the flow characteristics of both the
ligunid hvdrogen and the hydrogen gas
bubble which is expected to form in
the center of the tank, as well as slosh-
ing and liquid hydrogen adherence to
the tank walls.

Data obtained will be used for proper
design of fuel inlets for the vehicle's
restart capability,

Bandwidth of the TV system will be
about 75 ke. Power input to the trans-
istorized camera i1s 28 v. at 15w. The
unit can operate in a temperature spread
from 0 to +158F with a glass scal
between the wvidecon tube and the
16-mm. lens to guard against the
—423F of the ligquid hvdrogen. Hall-
amore has built the camera to withstand
random vibrations of 10g for 1 min.,
30g shock along three axes for 11 milli-
sce. and 10g accelerations along any
one axis without the loss of picture
clarity.

First flight of a Centaur aboard an
Atlas booster is scheduled for Mar. 1
and will be a hallistic launch down
the Atlantic Missde Range. Besct
by troubles almost since its inception
(AW Oct, 2, p. 26; Oct. 23, p. 22),
Centaur missed a scheduled January
launch date when minor problems with
flight hardware and ground support
cquipment cropped up.
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RADAR SIMULATOR now being used by Sanford Naval Air Station as part of a weapon system trainer for North American A3J-1 appears
in block diagram. Svstem has a number of subsvstems, such as shadow computer and aspect angle computer.

Simulator Shows Airborne Radar Returns

By Barry Miller

Simulator displaying airbome radar
returns from targets and land masses at
simulated  altitudes from 50 ft. to
50,000 ft,, through radar sweep ranges
from 20 to 140 naut. mi., has gone into
operation at Sanford Naval Air Station,
Sanford, Fla. Simulator is part of a
waiapon svstems tramer for the North
American A3J-1.

Svstem presents, on a plan position
mdicator, simulated returns incorporat-
ng three dimensional effects from pre-
pared topographical information stored
on replaceable photographic film. Reso-
lution of the svstem which is designed
to simulate the aireraft's AN/ASP-12
radar can approach ¢ milli-inch for a
single clement of Alm. Since a scale
factor of 1 to 5 million is emploved,
the resolution roughly  equals about
200 ft.

Western Laboratories of Link Divi-

sion, General Precision, Inc., Palo Alto,
Calif., designed and developed the
simulator svstem for North American’s
Columbus Division and delivered it to
Sanford NAS. It 1s deployed there
with the remainder of a weapon svs-
tem trainer in trailer vans for training
of naval aircraft crews.

Film plate for the svstem, prepared
by the Naval Photographic Interpreta-
tion Center, contains radar reflectivity
and terrain contour information for a
land area roughly 1,200 naut. mi. x 250
naut. mi., Link explains. Density of in-
formation stored on film varies in steps,
analogous to reflectance and elevation
levels. Thirty grey scale steps represent
different terrain levels thereby giving
a realistic impression of land mass, Five
different grev scale steps are provided
for tadar reflectance weighting, accord-
mg to the company.

Like a functionally similar system
built bv ACF Electronics as a training
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device for use with the Republic
[-105D (AW Jan. 2, 1961, p. 74), the
Link system departs from more familiar
tvpes of land mass simulators, such as
those which use water tank models
and ultrasonie transducers.

It simulates terrain and targets by
computing aspect angles so as to en-
hance or degrade radar returns accord-
ing to the aircraft’s simulated relation
to land areas. This makes possible varia-
tions in arca and strength of simulated
returns as a function of elevation angle,
Link points out.

Radar shadow zones are created by
blanking video pulses, thereby prevent-
ing the display of land mass and terrain
that normally would not be illuminated
by the radar. This combination of com-
puted aspect angle and shadow compu-
tation creates the three-dimensional pic-
ture depth through brightening and
shadowing of the displays. Two analog
computers calculate breakup and en-
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lancement of radar returns as a func-
tion of azimuth view angles.

Trnigonometnc and anthmetic compu-
tations are performed at high speeds and
a computation accuracy of 5% 15 main-
tained over the entire frequency range,
according to Link. Computing ampli
fiers are designed to provide high out-
put levels, multiple mput and output
connections and also inherent stabiliza-
from,

In the simulator svstem, a Aving spot
scanner generates and focuses ‘]Lght ti at
15 deflected over a sector pattern on the
face of a high-resolution cathode rav
tube. As the spot is deflected radially
from the center of the cathode rav
tube, the beam is modulated normal to
its radial motion. Effectively, this
simulates the azimuth beamwidth of
the radar. In addition, an azimuth
sweep generator (as shown i an accom-
panving block diagram) provides an
azimuth sweep motion on the tube face.
Resulting pie-shaped sector scan gener-
ated on the tube face simulates, at the
one to Ave million scale factor, the scan
pattern of the actual radar on the earth’s
surface.

Beam Splitting

As indicated in the block diagram, a
beam splitting optical svstem  images
the scan pattern upon reflectance and
clevabion hlm emulsion strips situated
on a glass radar plate. Intensity modu-
lated light from elevation and reflect-
ance film strips 15 colleeted by optical
condensing assemblies, and uniformly
focused onto photomultiplier tubes of
the reflectance and elevation channels.
Surface sensitivity variations of photo-
multiplier tubes is overcome by keeping
the light spot stationary on these tubes
so only changes in light level are re-
ceived,

A light CIIIEPEI assembly provides
system timing by chopping the output
from a standard light source at the radar
svstom I]I._I] S I l'.IL l.'lt].i'll'l fr'L"{ILIL 1 I'.'H.
Timing light pulses are read out by a
phototube and a minimum timing gate
15 generated by a timing generator.

Aircraft motion over land masses 1s
simulated by moving the radar plate in
a plane normal to the fived ?E.cl!‘l:nu:]
light beams. Radar plate drivers pro-
vide two-dimensional velocity drive to
a transport table that supports the plate.
Instantancous  plate  position,  corre-
sponding to aircraft position over the
land mass, is read out by an analog-to-
digital encoder assembly. Aircraft head-
ing, velocity, altitude and attitude and
radar control parameters constitute con-
trollable inputs to the radar simulator.

Terrain elevation video signals un-
dergo compensation for non-linearitics
' ﬁght transmission of the film emul-
sion on the radar plate and for elevation
scale factor. The former is achieved with
the use of adjustable non-lincar network

m the forward and feedback paths of a
wide band operational amphher. Scale
factor 15 normalized by scaling of ter-
rain elevation represented by the radar
plate. The compensated clevation read-
nut channel video output is fed to the
terrain avoidance computer, indicator
sweep generator, aspect angle computer.
shadow computer and tlt angle effect
generator,

Basic Radar Video

Basic radar video which intensity-
modulates the radar indicator is avail-
able from the reflectance readout chan-
nel.

The video 15 first processed by a
blanker-video mixer which functions as
a master gate and gain modiher.

Ramp generator supplies the basic
ground-range sweep for the svstem,
sending bipolar sawtooth signals to sev-
cral subsvstems and to the azimuth
sweep generator to be resolved into
sweep deflection signals for the flving
spot scanner.

Indicator sweep generator both makes

available sweeps for the radar indicator
and 15 used for computing pseudo radar
range effects—the concept by which tar-
gets at the same radar slant range are
made to appear as a single target on the
mdicator, This assembly simulates this
mherent operational feature of the -
dar system, according to Link.

Five computing subsvstems contribut-
ing to the achievement of a realistic in-
dicator video signal are:

e Shadow computer for simulating cf-
fects of shadow zones.

@ Terrain function generator similarly
rejects by blanking returns from targets
below a clearance plane and outside of
antenna beam Limaits.

e Tilt angle effect generator modifics
video gain for returns from selected sec-
tions of a ground map that is a function
of antenna vertical tilt angle.

e Radar return modifier varies video
gain as a function of the radar ground
range.

® Aspect angle computer, handles
weighting of video gain as a function
ol target aspect angle.

FILTER CENTER

B New TWT Design Technique Re-
ported—Tecchnique for increasing efhc-
ency of traveling wave tubes by 40 to
100 pr;-rlmttmg significant reduction
in size, weight and power consumption,
has been developed by University of
Michigan  scientists working under
Rome Air Development Center Spon-
sorship. Technique involves varving the
number of tums per inch of the helix
near the end of the tube to slow down
signal velocity and thereby permut more
cfhicient energyv transfer. In an expern-
mental tube operating at 2.6 ge. (2,600
mc.), with the normal helix pitch of
184 tums/in, mereased to 37 per inch
in the last 13 in, of the tube, Michigan
Um'l.:_ﬁth seienbists rf.i:luri' thev have
achieved an cthaeney of 33% at 200
watts r}ut]]uL and that gain has been
increased by 2 db. over frequency range
of 2.0 to aﬁga:

» Radiation-Resistant Computer Under
Design—Minature  digital  computer
whose tunnel diode and majority hngic
circuitry should enable it to operate in
the presence of high steadv state and
transient nuclear radiation, is under
construction by International Business
Machines Corp. Based on tests of the
computer's tunnel diode majonty logic
circuits in Atomic Energy Commission's
Godiva reactor and steady state radia-
tion tests at the Battelle Memorial In-
stitute reactor, IBM savs the computer
can  tolerate  steadv  state  radiation
greater than 10" nvt. and impulse
racdiabion more than 107 rad/tissue per
sccond.  Computer will have 12,000
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words of storage for instructions and
data and be able to perform com-
putations at rate of 70,000 per second,
IBM savs. Computer s expected to
weigh 100 1b., occupy about 2 cu, ft,
and consume 150 watts power.

» Temperature Stabilization for Mag-
netrons—Change in structure of voltage
tunable magnetrons which  1mproves
their temperature stability by factor of
15:1 has been developed by General
Illectric. Company says the new de-
sign provides maximum frequency vari-
ation of only 0,2% from —55C to
110C, compared with previous figure of
2% per 100C temperature change.

» Gyro-Substitute  Research Funded—
Bureau of Naval Weapons shortly will

contract for research and dev L]upm{.nt
program to explore a proprictary idea
submitted by Development Laboratorics,
Santa Monica, Calif., for an mstru-
ment to be used as .'-I substitute for a
gyvroscope,”’

> Self-Organizing  Systems  Meeting
Organized—Three-dayv  conference  on
self-organizing svstems (COSOS), spon-
sored by Office of Naval Research and
Armour Research IPoundation, will be
held in  Chicago, May 22-24, at
Museum of Science & Industrv, At
tendance 15 open to interested scientists,
Additional information can be obtained
from George ]. Jacobi, Armour Research
Fuunﬁutinn. 10 West 35th 5t., Chicago
16, 1l
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OULENTISID, ENGINEERS WANTED

10 JOIN HONEYWELLS APOLLO TEAM

THE THREE-MAN APOLLO SPACECRAFT
will use a Honeywell designed and devel-
oped stabilization and control system.
The Apollo program, to be completed by
1970, will cover four phases: orbit of the
earth; circumnavigation of the moon; orbit

Honeywell foremost
In space guidance

Of the 59 satellites that the United States
has successfully placed in orbit, 50 have
been guided by Honeywell inertial systems
or have used Honeywell precision gyros
in the guidance system.

of the moon and return; and landing on
the moon and return. Only Honeywell has
stabilization and control systems in use or
slated for use on all United States manned
space vehicles—X-15, Mercury and Dyna
Soar in addition to Apollo.

Finest recreational
facilities available

in Minneapolis area.

As a Honeywell employee you and your
family will enjoy year-round fun and relax-
ation in Minneapolis—City of Lakes. Min-
utes away from your work you'll find a
variety of recreational activities.

Minneapolis has the finest park system
in the nation and within the city area you'll
find 22 lakes and lakelets, 15 supervised
beaches, 200 free tennis courts, 16 golf
courses and 30 picnic areas. For specta-
tors there is professional baseball (Minn-
esota Twins) and football (Minnesota Vik-
ings). Summer, winter, all year around,
vacationland is at your doorstep.

Honeywell
' H| Militany Prodicts. Group

e — —

ENGINEERING AND
SCIENTIFIC
OPPORTUNITIES

These responsible positions offer a chal-
lenge to the man of broad capabilities
with a sound educational background and
a creative mind.

FLIGHT CONTROL
SYSTEMS ENGINEER

Formal training in closed loop control
theory and electrical engineering with ex-
perience in integration of components
and subsystems in major airborne sys-
tems. Ability to assume responsibility for
defining environmental and performance
characteristics, interface requirements,
and transfer functions of specific devices
and subsystems and for integrating these
devices and subsystems into total weapon
or vehicle systems.

FLIGHT REFERENCE AND
NAVIGATION SYSTEMS
DEVELOPMENT ENGINEERS

Experience in design of attitude reference
and navigation systems, control system
analysis including stability and error anal-
ysis, Ability to interpret performance re-
quirements into systems configuration at
the concept stage; write technical text in
a polished fashion, present and discuss.

FLIGHT CONTROL
SYSTEMS ANALYSIS

Training in automatic control theory and
aerodynamics with higher math profi-
ciency. Experience in automatic flight
control systems analysis, including under-
standing of stability derivatives, equation
of motion derivation, control configuration
development and definition of subsystem
transfer functions and gains. Experience
in evaluation of stability and response
characteristics through analog and digital
simulation and techniques such as root
locus, phase db, etc.

Qualified applicants send resume to:
Mr, Roy Richardson, Director of Technical
Service, Honeywell-Aero, 2602 Ridgway
Road, Minneapolis 40, Minn.

To explore professional opportunities in other
Honeywell localions, coast to coast, send your
application in confidence fo Mr. H. G. Ecksirom,
Honeywell, Minneapolis 8, Minnesola.

WE ARE AN EQUAL OPPORTUNITY EMPLOYER

SAFETY

CAB Accident Investigation Report:

Stall Led to Delta 880 Training Crash

On May 23, 1960, at 1152 EST, a Delta
Air Lines Convair 8§80, N 8804E, crashed
and burned during takeoff at Atlanta,
Georgia. Four crew members, the only oc
cupants, received fatal injuries.

The flight was scheduled for tramming for
two pilots who were to “check out™ in the
CV-580. A pilot-trainee occupied the left
seat and a qualified instructor-pilot ﬂL‘EIIp[L‘d
the right, Immediately after hiftoff the air-
craft assumed an extremely nose-high atti-
tude and banked steeply to ‘the 1eft, Tt then
rolled to a vertical right bank, the nose fell
through, and the arcraft struck the ground.

The Board determines the probable cause
of this accident was that the aircrabt was
stalled, for reasons undetermined, at an
altitude too low to effect recovery.

A Delta Air Lines Convair 850, N §504E,
wis stheduled as Flight 1903, It was to be
a training Right for the purpose ot giving
fight instruction to two captam-trances
prior to their checkout in the CWV-S50.
Delta Captain James H. Longino was the
mstructor-pilot and 1‘.H'_Lu]_'|-:|u] the right (co-
mlot’s seat). Captain-trainee Henry L.
Laube ur.mpwl:] ﬂu. left (pilot's seat), Cap-
tain-trainee William F. Williams was in the
ohserver's seat and Brvan E. Bolt was serv-
mg as Flight Engineer,

No flight plan was hled; however, accord-
mg to Delta officials, the flight was planned
for approximately four hours. It was to be
operated m the area bebween  Atlanta,
Georgra, and Coluombia, South Caroling,
with landing and takeoff training to be
conducted at North Field, North, South
Carolina.

Delta Form O-18  (fuel-service record)
was completed for the flight and indicated
that the aircraft had been serviced to ap-
proximately 60,000 1h, of fuel, distributed
properly. The aircraft gross weight on de-
parture from the ramp was’ 144,599 lh.
(maximum allowable for this flight, 155,750
Ib.) and the center uf gravity location was
within limits at 29.5% MAC.

The weather at thu time of takeoff was
scattered clonds at 3,000 ft.. visibality 15
wi; wind west 15 kb variable: temperature
S0 deg.

Fhight 1903 departed the ramp at 1140°
and taxied into takeoff position on Runway
27, After landmg-trafhic on an mtersecting
runway was clear, N S804F started ats take-
off roll at approximately 1151, Observers
indicated that acceleration appeared to be
normial and the aircraft rotated at a point
just west of the intersection of Runwav 27
and a taxiway paralleling Runway 21 about
3,450 ft. from the threshold. Tower onera-
tors were also in agreement that the liftoff
appeared to be normal and at a point on the
runway opposite the new fire station which
15 approximately 4,425 ft. from the thresh.
old. Rumway 27 is 7.860 ft, long.

——

LAl times herein are Eastern Standard
hased on the 24-hour clack,

Within a very few seconds after liftoft
the attitude of the aircraft changed from
normal to an angle of pitch described by
many qualihed witnesses to be as much as
45 deg. This abrupt nosc-up was followed
by a lowering of the left wing to an angle
of bank estimated as 20 deg. and a change
of heading to the left of about 45 deg.
Witnesses described the flight of the air
craft at this pomt as a “left skid™ or “shp”
with the nose stll extremely high. Next
the aircraft rolled from the left bank to a
vertical bank to the right, In this vertical
right bank the nose fell through and the
right wing contacted the ground followed
immediately by the nose of the aircraft. As
the breakup progressed an intense fire de-
veloped which largely consumed the wreck-
age. All mmp'mr'- received fatal injuries at
1"m|:|.1+:t Most witnesses said that the air-
craft’s speed appeared to be extremely slow
after becoming airhorne. Some described a
“stall” and “shuddermg™ of the entire air-
craft. Others described a “fishtailing move-
ment” after takeoff. There were also sev-
cral witnesses who indicated that the No. 4
engine was not producing the trail of black
smoke which is nonmally seen on takeoff.
All were in agreement that the maximum
height attained was about 200-300 f. The
wreckage  distribution  indicated that the
initial ground contact was on the right wing
while the aircraft was in a 70 to 80 deg.
right wing low angle of bank, The aircraft
'-.Luldr.d 1][:11n on Hu, right wing and nose,
and cartwheeled to the rizht. 'lt came to
rest heading in the opposite direction from
which it had been traveling. The Nos. 3 and
4+ engines were torn off as the wing was
down and the Nos. 1 and 2 engines sepa-
rated from the wing as the aircraft became
headed in the opposite direction,

Wreckage Examination

Examination of the wreckape did not re-
veal any evidence of structural failure prior
to impact. In addition, no malfunction or
failure in the control sorfaces, control
cables, or svstems was found which could
ave cansed or contributed to the unusnal
fiizht attitndes deseribed by witnesses.

All aircraft systems and instruments were
cxamined and no failure or irregularity was
found. It was determined that the 1.11'||:||':1g
gear was fully extended and locked. The
wing flaps were extended symmetrically to

20 deg. The spoilers were ﬂpt’l’ﬂblt and the
stabilizer was set 4% to 5 deg. noscup.
Information obtained from the remainimg
systems  or instruments, Le., engine  per-
formance gauges, ctc., was determined to
he unreliable because of the probability that
mipact forces would change the indications.

Examinatiom of the :.uﬂinn showed that
Nos. 1 and 2 at impact were producing
thrust at an engine speed of at least 969
rpm, There were indications of consider
able damage and metal spatter from internal
interference within the engine which oc-
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curred as breakup progressed and rotating
parts were forced into stationary sections of
the engines. The variable stator vanes on
the compressors of both engines were in
the full open position,

[t was determimed that engines Nos. 3
and 4 at impact were operating at reduced
speeds. The variable stator vanes on No. 3
were found at an angle of —8 deg. 45 sec.
Those of No. 4 were fully closed. Because
the angle of these vanable vanes 15 a tunc-
tion of engine rpm., and compressor nlet
temperature, it was possible to determine
that the engine rpm, n_pn:-n.Luh:d bv these
angles were .‘7:""*.- for No. 3 and 66%% (or
H:lghl: idle) for No. 4. In addition, the
damage and metal spatter from mternal -
terference and foreign object damage within
these two engines were less than that noted
on Nos, 1 and 2. There were no indications
of pre-impact mechanical failure or mal-
function in any of the four engines. Bear-
ings showed no indications of operating dis-
IIL'-.'i or onusual wear. There were no over-
temperature indications on any of the com-
bustion or turbine assemblies and nothing
was found which would have prevented the
engines from developing full rpm., or tull
thrust prior to mmpact.

The metal spatter on the hrst stage
turbine blades and nozzle guide vanes of en-
gines | and 2 consisted of aluminum alloy
which had been scraped from the vanable
stator shrouds by the stators at impact. Thas
metal had passed down the engine and was
fused to the turbine. The turbine blades of
engine No, 3 evidenced no such fusion and
only a slight amount of deposit on the
vanes. Engine No. 4 had slightly more
fused matenal than No. 3 on the vanes and
a small amount on the first stage turbine
blades.

The Delta Air Lines captain traming pro-
gram for the CV-880 consists of 120 hr. of
eround school mstruction which covers jet
weather, high-altitude indoctrination, CV-
550 famihanzation, systems famibarization,
clectrical systems, and CJ-805 engine fa-
miliarization,  After completing this, each
student must pass a written examination,

Followimg the ground school training,
cach captam-trainee receives a minimum of
13 hr. of instruction in the CV-850 simula-
tor, including three hours of panel time.
The simulator airwork accomplished in this
trammmg includes emphasis on takeolf and
landing practice with asymmetric power.

The captain-trainee is then given a mini-
mum of 12 hr. of flight training. In addi
tion, he 15 given four hours of panel time
and eight Ig:m:n as observer. As in the
simulator traiming, ecach captain s given
practice in takeolf procedures with one en-
gine out at Vi, Vi and V., In addition,
practice is given in operation with two en-
gines “out” with the second bemg “railed”
after takeoff at trafhic pattern altitude.

Several prior incidents during which
heavy vaw rolling tendencies were enconn-
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For the first moment, the elements are seen separately. Then suddenly, insight arrives.
The structure is seen as a whole. With just four straight lines it is possible to bisect
all nine dots, the pencil neverleaving the paper. What happened? A Flash Experience.
Aha! Achphenomenon.

The courage to go outside the confines of the original pattern resulted in an optimal
solution. This talent to think in new directions is a quality we look for in engineers.
If you're sometimes dissatisfied with traditional concepts and look for a chance to
exercise your creative impulses, send a resume to Mr. Nick A. Pagan, Manager Pro-
fessional and Scientific Staffing. Expect a prompt reply.

LITTON SYSTEMS, INC.
GUIDANGE AND CONTROL SYSTEMS DIVISION

5500 CANOGA AVENUE, WOODLAND HILLS, CALIF.

Guldance Systems = Contral Systems » Computers » Computer Components
An Equal Opportunity Employer

tered i the Delta Air Lies ©V-RED Eron-
mg program were imvestigated. Al of these
were found to have involved simnlated fml-
ure of an outhoard engine at V. Testimaony
mdicated that a directional oseillabion devel-
oped with coincident rolling tendency atter
an mitial vaw toward the “cut” cngine.
No o estremelv nosc-high athtnde was asso-
ciated with any of these incidents. Recovery
cven e the most severe case was casitly ef-
feeted by nosing the aircraft down sufh-
ciently to allow speed to develop,  Captain
Longino had heen the instroctor-pilot duor-
ing several of these mcidents.

Captain Longino, age 42, had a total of
15,197 Hying hours, OF this total, 275 hr,
had been obtamnmed m the DDC-8 and 227 hr.
m the CV-880. Captain Lomgino’s total jet
experience of 500 hr, inclnded 208 hr. of
mstructor-pilot time in the IXC-8 and 179
lir. of instructor-pilot time in the CV-880.

Captain Laube was 45 years of age. He
held a cnrrent ATR with ratings in DC-3,
NC-4, DC-6, NC-7, CV-340, Lockheed
Constellation, and DC-§ aircraft. He had a
total of 17,221 Aying hours, of which 14
had been obtained in the DC-8 and 10 in
the CV-850,

The flight of May 23, 1960, would have
completed Captain Laube's flight training
im the CV-880 and wounld have prepared
Inm for a type rating check-ride in the air-
craft.

The tranmng curnculum :'L'Ltniﬂ:d that the
failure of an ontboard cngime at Vi during
tokeoff be smnlated on thas fight, Tt was
not unusual to smmlate this three-engime
takcoff at the Atlanta Airport,

Captam Laube had passed his most recent
first-class  medical  exanumation  Dee, 23,
1959, At that time an clectrocardiogram
vxamminabion was @iven to lom and noted as
satisfactory.  Immediately following the ac.
cident of Nav 23, an antopsy was performed
om Captam Lanbe, as well as all other mem-
bers oF the crew, This exsommation disclosed
that Captain Lanbe’s heart eshibited athero-
wlerosis to a marked 'I.JL'E_I[L'L'. This condition
wiy  found to have decreased the mside
dimeter of the left mam coronary arterv of
the heart 70-90%; the circomflex coronary
artery 25-100% with evidence of an old
veclusion: and  the l'tg]l'r main  cCoronary
artery 50-80%. No cvidence was found to
melicate acute infarchion o1 coronary throm-
bosis, In addition, nothing was found to
mdicate incapacitation dne to coronary in-
suthciency.

Analysis and Conclusions

From the evidence adduced during this
mvestigation it appears that the flight prepa-
rations, taxi to takcoff position and rnup,
were normal. The takeoff roll and aircrafl
ratation-to-chimb athitude were also normal.
Liftoff occurred at a point on the romway
which was later calenlated to be normal for
the conditions existing,

The Board cannot determine the reason
for the ﬁhl‘ﬂpi “nosing wp’ of the aircraft
nlmrth' after liftoff. In its mvestigntion the
Board has reviewed the manuefacturer’s per-
formance records, flving quahities, and capa-
bilihes of the CV-580. No unusual or un-
safe characteristics were noted and nothing
was found which conld account for this
unusual flight attitude.

It appears certain that the aircraft was in
a stalled condition while in this extreme

Rogallo-Wing Glider Tested

Flightsail, a Rﬂgu“{:-wiug g]ider built by two engineers in a month of spare time for less
than $100, has been flown by NASA personnel for comparison with other designs. Wing
is 0.004-in. thick commercial polvethylene which has been stripped with glass-reinforced
tape on a one-foot module for reinforcement and as a nip stopper. Control lines, attached
to bottom of stick, run to four points on the structure to change the relative angle between
the wing and the fuselage. Wing planform is a diamond with a 50-deg. leading-cdge
sweep, Empty weight of the vehicle is 75 Th. Flightsail has been flown as a towed glider
behind an outomobile: it has reached 30-ft. altitnde at about 35 mph. Drawings and
mstroctions for construction are being ]‘-*lf.'p;ITl'.‘:.'l and should be readv shortly, according
to Thomas H. Pureell, Jr., president of Flight Dynamics, Inc., State College Station,
Raleigh, N. C. Purcell and Mack G. Bass, manager of maintenance for aireraft of the
State of North Caroling and the 30th Infantry Division N. C. National Guard, designed

and built the Flightsail Rogallo-wing glider.

h-H'-:L_-!I.',:gh atbitude, It also APITS cortiam
that a Jarge amount of vaw to the right was
present along with considerable skid or ship.
In swept-wing arcraft these conditions can
creitte an uncontrollable rollimg moment to
the right, Bricfly, this is a result of greatly
incrcased  lift generated by the advance
wing, coupled with a large decrease in lift
on the retrcating wing, The Board believes
the desceription of the "flightpath,” as de-
rived from witness statements, 15 enbirely
consistent with Hus ;I'-.'E.Hl'llp’[ZiLI]:l-

It s believed that the takeoff mcidents
which mvolved heavy rolling immicdintely
followmg liftoff were the result of overcon-
trolling by pilots unfamiliar with the ex-
tremely sensitive lateral control of the Con-
vair,  Again, nothing was found i any of
these meidents which could help explain the
accident, except that all occurred at low
speeds on takeoff with one engine ont.

Several witness observations mdicated that
the No, 4 engine was throttled prior to hit-
off. Under normal procedures for a tramng
flight such as this, it is possible that an
enging would be throttled after Vi speed
had been reached to simulate engine failure.
Moreover, it is most likely that an outhoard
engine would be the one "cut,” becanse its
loss is more critical during this regime of
flight.

For these reasons and the fact that on
impact No. 4 engime was at flight idle
(66%%), the Board believes 1t reasonable to
assume that the No, 4 engine was throttled
prior to liftoff. This condition is also con-
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vistent with the mitial Ieft wing-down atti-
tude as a result of overcontrolling, and was
probably the reason a large degree of vaw
developed.

I'he amounnt and distribution of fuscd
metal found in the engines can be related
directly to the temperatures at which the
cngines were operating. The mimmmum tur-
bine mlet temperature necessary  to fuse
metal to the inlet guide vanes and turbine
blades ranges from 750° to 850°F. Tem:
peraturcs at least this hagh were therefore
present in Nos, 1 and 2 engines. The
amount of fused metal found n engine
Mo, 4 was considerably less and that in Mo,
3 was the least of all fonr engines. The
stabilized turbine inlet temperature at flight
wlle (669 1x §50° to 900°T. These tem-
peratures are sufficient for fusion; however,
the engine speed and  airfow within the
LIging ﬂ“””E-'. breakup would be less andl
would account for the lesser amount of
metal found in engine No. 4,

Transient Temperature

At 79% engine rpm. stabalized tarbime
mlet temperature 15 from 8507 to 915°F.
During engine deccleration the tramsient
temperature will fall below the given values
at flight idle and nse to normal when engine
speed has stabilized. The average time re-
quired for engine temperature to stabilize
during deceleration from 105% to 79% 15
four scconds.

Based on the lesser amount of fuscd
metal, as compared to the other engmes, it
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SURVEYOR (soft lunar landing space-
craft), SYNCOM (synchronous communi-
cations satellites), ARFAT (terminal anti-
ballistic missile defense system), BAMBI
(anti-hallistic missile defense feasibility
study). These are a few of the many im-
portant and complex projects under de-
sign, development and study at Hughes.

Because of these projects and others
important to the nation’s defense, pre-
paredness and space effort, Hughes of-
fers more opportunities to Systems An-
alysts than ever before.

Involved with these positions are the con-
sideration of many basic problems such

e |—-—\.-'
_f-‘-"'.

as: the proper mix of manned vs. un-
manned satellites; the requirements of
manned space flight; IR systems require-
ments for high speed strike reconnais-
sance systems or unmanned satellites;
analysis of weapon systems from con-
ception through development, test and
customer use; and many others,

Inquire today. If you are a graduate
engineer or physicist from an accredited
university, a U. 5. citizen, and believe
that you can contribute to and benefit
fram the important projects at Hughes,
contact us today. Airmail your resume to:

Mr. Robert A. Martin,

Supervisor of Scientific Employment
Hughes Aerospace Divisions

11940 W. Jefferson Blvd.,

Culver City 45, California

We promise you a reply within one week,

An EqQual apporjunily empicger,
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appears that temperatures m No. 3 were be-
low those at stalalized fight dle. Thes mds
cates the engine was in a decelerating con
dition at the time of impact. It appears
probable that this deceleration  uccurred
within about two scconds dunng unpact.
This appears likely becaunse if the engine
had heen cut as much as four secconds be-
fore impact, the temperature wonld have
been stabilized m the 5507 to 915%1F range.

All attempts to corrclate this mformation
to the flightpath of the mircraft are agam
nreconcilable. It is estimated that for at
lcast five seconds prior to mmpact, the are-
craft had to be in a rolling condition from
a left to right bank. The final three seconds
of flight must have been in a right wing-
down attitude. Therefore, it appears that
the engine cut on No. 3 wonld have to have
ocenrred while the aircraft was rolling to
the side, on which power had already been
reduced (No, 4 was at flight idle at liftoff),
The Board believes it donbtful that Ne. 3
wits retarded imtentionally at this hme be-
canse this wonld greatly increase the asym-
metry of power and aggravate the vaw and
tendency to roll to the right. It is also un-
likely that the throttle was closed inad-
vertently,

Finally, no evidence was found during
the course of the mvestigation to mdicate
striactural failure or mechanical malfunction
prior to the aircraft’s impact with the
eround,  As far as conld be determined the
aircraft svstems were normal and  should
liave been capable of normal operation at
nnpact.

In Further study of this accident the Board
attempted to determine if Captain Laube
had any history of heart tronble. None of
the doctors known to have treated Captam
Lanbe, mcluding an insnrance doctor, had
knowledge of tﬁih condition, In addition,
several of his clectrocardiographs were ex-
ammed and no abnormalitics were present,
I'arther, no evidence conld be found from
autopsy to indicate incapacitation as a result
of a thrombosis or imfarction,

Although Captain Laube's athcerosclerosis
was considerablv advanced for his age, the
Board cannot find evidence to support any
sudden incapacitating condition on which
te hase a finding of probable canse of this
avcident.

Probable Cause

The Board determunes the probable canse
of this accident to be the stalling of the
atrcraft, for reasons nndetermined, at an alti-
tude too low to effect recovery.

By the Civil Acronantics Board:

Arax 5. Boyn
Charrman

Rosert T, MNMuneny
Vice Chairman

Crax Guryey

MMoember

.. Joseen Mhisprn
Member

Wimrmsey Groniipasp
Member

The Civil Aeronantios Board was notihed
of this accudent shortly after it had oceorred,
An nvestigabion was mmediately imitiated
m accordance with Title V1I of the Federal
Aviabon Act of 1955, A pnblic hearing was
held e Atlanta, Georgia. Ang. 30-31 and
Sept. 1, 1960,

efta Air Lines holds a eurrent cortificate

s T

:ﬂ'a

Briish Cushioncraft Undergoes Tests

Britten-Norman CC-2 Cushioncraft {above) is shown during test trials near the Isle of
Wight. Frototype vehicle has been purchased by British Ministry of Aviation for hover-
craft test program at its Bedford research facility, Cushioncraft seats 10 persons and is
powered by a Rolls-Rovee V-8 antomobile type engine, It is 27 ft. long, 17 ft. wide, has
a gross weight of 5,500 1b. Hovering height is 12-14 in. depending on load and nuximum
speed is about 50 kt., with range calculated at 500 mi. Selling price will be under 556,000,
Artist’s concept of the Westlind SRN.3 Hovercraft (below) is the follow-on to the SRN.2,
built by Saunders-Roe Division and now in operational testing program also at the Isle
of Wight (AW Jan. 15, p. 34). SRN.2, which carries 66 passengers and a two-man
crew, has been submitted to the U. 8. Nuvy under study program designated Black Lace
(AW Dec. 25, p. 13). The vehicle will carrv 110 passengers at 80-kt, speeds. Metal
is now being cut at Saunders-Roe East Cowes, Isle of Wight, factory for the vehicle,

of pnblic convenience and necessity issued
by the Civil Acromautics Board to engage
m the trnsportation of persons, proporty
and mail, It also possesses a valid air carrier
operating certihcate issned by the Federal
Aviation Agency.

Captam James 11 Longimo, age 42, was
ciploved by Delta Air Limes Nay 50, 1943,
andd promoted to captain Ang, 12, 1946, He
held a valid FAA airline  transport ]1-iln1
certihcate with ratings for the DC.5, DCAH,
DC-6, DC-7. Convair 340, Lockheed Con-
stellation, C-46, DC-5, and Comvair 5§50,
ITe had a total of 13,197 fiving homrs of
which 273 were 11 the DC-8 and 227 were
m the Convair 880, He was also an mstrc
tor-pilot for Delta Air Lines. s last
IFederal Aviation Ageney first-class ]:lhjnii":r]
was dated Nowv. 17, 1959,

Captain Henry L. Laube, age 45, was em-
ploved by Delta Air Limes Mar, 25, 1942,
and promoted to captain Mar, 16, 1955,
e held a vabd FAA aithne transport pilot
cotttheate with ratings for NG5, DCH
PC-6, NC-T. Convarr 340, Lockheed Con.
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dellation, and DC-5. Ile had a total of
17.221 fiving hours of which 14 were in the
1DC-S and 10 were m the Convaar 550, Fhs
last Federal Aviation Agency frst-class phvsi-
¢al examination was Dec. 23, 1939, at
which time an EKG was pn:_'ihlnn-:_'f] wlich
wias sahistactory.

Captain William I°, Willams, age 50,
was cmploved by Delta Air Lines June I3,
1941, and promoted to captam on Apr. 26,
1943, He held a valid FAA airline transport
pilot certificate with ratings in the DC-3,
NC-4, Convair 340, DC-6, DC.7, and DC-S.
e had a total of 17,196 ﬁ}'lﬂg hours of
which 15 were in the DC-S and 12 were m
the Convair 880, s last FAA frst-class
physical examumation was dated Jan, 12, 1960,

.Hight |".I'|gi|u_'L'r Bryvan I Bolt, agy 3],
was emploved by Delta Air Lines Jan, 2,
1936, He held a valid FAA commercial
milot cerbiheate with aireraft single-engime
and multiengine land and instrument rating.
He also held a valid FAA flisht engmcer's
certihcate. 1le had a total of 5.810 fung
hr, of which 210 were in the Convar 550,
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Bendix® Air Data Computer systems give you absolute flight
profile accuracy. More than 2200 of these systems have
been delivered for use in operational military aircraft—
F-101, F-105, F-106, and B-58. Now we've built a new system,
conforming to ARINC specifications, that adapts this expe-
rience to the critical requirments of commercial air carriers.

The Air Cata Computer corrects atmospheric inputs, com-
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* MACH.87

putes such data as altitude, Mach number and true airspeed,
and feeds this information to indicators, autopilots, engine
controls, let-down and navigation computers, and other air
data using systems. The system permits the integration of
all pneumatic sensing devices into a compact, highly accurate,
reliable and maintainable unit.

Bendix Air Data Computers increase flight safety through

Voo et
i WL "r'_',l:'.aﬁ- = b
L 1 -_f'&-hn A g .I":- i r.__!_

¥, -
.. .| 1-':"
i ll L ! \ .I .'l_-. . .-i_|'|r|. .
" X ) = o LT
E = : 5 PR | l-,l'l-‘r 1 __"I"'I- X
V.t ' s g 1 S A e e il et S
P W : . L _|"-|'.. '..: T ':'ll. ]'.
v E_ & ‘-I._ .-.. = .-.:.:I:. 1 1 - 1 .\_r:. '}*f :-! F
i i . = E .."'|': _I-I’:.l '.'I: [ q'-'.j'-" '||l-|||:-‘|ll_
- B e P (S i B ol g B |
i Y ] :_ ! -r‘ l’- '-IJI' 1 ] _-'ﬁ'-q.-lll- ; e a Vi h'III'I' ;:.Ja"l.
Wl FA et o e S e I R (e
1 I_ ] 1 Fl B oy e ‘_?' Hr P ._'r." l.r' F ._I'I L1} iy, 1'
| ¥, e ¥ i "Ir' K | - 4 “"i-' .'--L:'-.F'T.l L e ": _].I l..'l:' L] S
wAARLSNY . vt e AL - / iy ST Ly ol g e L
1 T o i ELa s aad b S o e ! Bl o kil L2 4 I": i
= -y | 'r t"’-".l-l'“.'lr e H'. i i t'ﬂ.‘:_"!— | g - i ‘. ._1'.'1‘ I-E.‘:l
' f__- - I, .I_:L;-\-_.. 'E.l w 'J,_._. "L i I*r'll:'l " .“I' 'i'| I'.I .l_‘ ¥ |‘..|.| rl.. fl-#.tﬂ'| :'p;-l
i ___h I '.|., -I. '-H o I NAE "".'I_..| 'l 4 .:- - a. A | I|.| I-I s = b -_k.
3 - E -\.;-. A .I:- -r.l':“r.-l-'- 1' _J_'l-.l_‘ .‘I-I'|:'-'_.1'_ 'T-\.-:'J—ll‘l _|I‘-:J'I’.“TE..'ﬁlihTr.i #E i: i - a -:.'—i:rl"' ‘l'\-@::' .g;t
W [ L b _l -"‘-t'q.:.- ‘i_l = i 10 _’r'r L .. rl‘li f :Ii'.'ll.' & ¥ Y 'F'I F .l_'F" iy g™ 1;_‘&' I'-:T'F_'I
.y A B S RS e by s o Uy oy il e
1 F_L.t F :r :l.'l'.-.1.!.|:j F"'-pfﬂ-ﬁ-w :ﬁ?ﬁ -rl. ql" = i i d
H ..l.-:: . L. "II . :||.|I| - LS ji= ..' b - it i
.:'-w'l-i:"ﬁi.'l |T‘ILH.; P -'I'-. '.:'.-"-"'L:l-_""l" kS A T Ml ) 5
I-."'- r.-..!-';.'--i » ‘.lh*} (] ; E '.1.::-‘* ' = b 4 s y
AW o i s ks ARt
o el -IHIJ- ”.I:prr.;..!;l.'..l i by 1 1
" o LA N H' En‘f". " 1 = I ] o
] i L ] b W . ¥ r_ ) uﬂ.

¥ s L. |' .
Ll S T T Ll
ok DL B

! iy
- mee o S -l.-I"-."_ Fr e sl ) o

tighter control of critical flight elements. Altitude separation
—of utmost importance—can be held with an unparalleled
accuracy of 0.159% of indicated altitude or a mere 45 feet at
30,000. .. compared to conventional altimeter accuracy of
180 feet at the same altitude. Bendix computers are pack-
aged in a ¥2 ATR case and conform to ARINC specifications.
Because of modular design and construction techniques,

Eclipse-Pioneer Division it
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outputs can be tailored to the needs of any aircraft type.

Bendix Air Data facilities—from design through production
—are second to none in the industry. (We invite your inspec-
tion to prove the point.) And it's a fact that more Bendix Air

Data Computers have been made and put into use than any
other kind. Get the details on Bendix Air Data Computer
systems. Write or call us in Teterboro, New Jersey.

WHERE IDEAS
UNLOCK
THE FUTURE
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Said Michael Faraday: '"The amounts of different substances deposited or dissolved by the
same quantity of electricity, are proportional to their chemical equivalent weights."

Increasing requirements for pure, very thin films —especially those of ferro-magnetic elements and alloys —have become
critical, To break this bottleneck, one production method under investigation is a chemical process from an aqueous solution
—using metallic salts and a reducing agent.

Scientists at Lockheed Missiles & Space Company have conducted some highly successful experiments, in which extremely
pure and thin ferro-magnetic film was deposited on such material as glass and plastics.

Thin film deposition is but one of many phenomena now being investigated at Lockheed Missiles & Space Company in
Sunnyvale and Palo Alto, California, on the beautiful San Francisco Peninsula, Engineers and scientists of outstanding talent
and ability naturally gravitate to Lockheed. For here they can pursue their special fields of interest in an ideal environment.

A leader in the aerospace field, Lockheed is Systems Manager for such programs as the DISCOVERER, MIDAS, and other
satellites, and the POLARIS FBM. Why not investigate future possibilities at Lockheed? Write Research and Development
Staff, Dept, M-28A, 599 Mathilda Avenue, Sunnyvale, California. An Equal Opportunity Employer.

LOCKHMHEED MmMissiLES &8 SPACE COMPANY

A GROUF DIVIISIoON QF LOCKHAHEED AIRCRAFT CORPORATION

Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS
programs. Other current programs include SAINT, ADVENT and such NASA projects as 0G0, 0AO, ECHO, and NIMBUS.

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA » CAPE CANAVERAL, FLORIDA = HAWAIL|
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(Continued from page 23)

Honors and Elections
Mrs. O. A, Beech, president of Beech

Aircraft Carp., has been clected 1962 chair-
man of the Aecrospace Industrics Assn.'s
Utility Airplane Council, and also elected
a member of AIA's Board of Governaors.

Changes

Cdr. John 1. Grifhith, USN, range op-
crations officer, Pacific Missile Range. Pomt
Mugo, Calf., relieving Capt. Joseph Gar-
rett, now director of mnge support.

Frederick C. Durant, I, scunior represcn-
tative, Washington (D, C.) office, Bell Acro
swstems Co.,

Cdr. Forrest 5. Petersen, formerly as
signed to the X-15 project has returned to
Navy duty at Miramar Naval Air Station;
he will command Fighter Squadron 154,

Lt. Gen. Clavton C. Jerome (USMNIC,
ret.), technical consultant, Piasceki Aireraft
Corp., Philadelphia, Pa.

Dr. H. T. Tomlinson, chicf-tracking svs
tems, Commuonications  Branch, Temco
Electromies Division of Temco Electronics
& Missiles Co., Garland, Tex.. a division of
Ling-Temco-Vought, Inc.

Dr. Thomas E. Tice, chief engincer,
Antenna and Microwave Group, Motorola,
Inc., Military Elcctromics Division. Scotts-
dale, Ariz.

John K. Records, mamager-Apollo Stady

Contract, General Electnice Col's Delensc
Systems Department, Syracuse, N, Y.

Kenneth C. Sanderson, chairman-Dyna-
soar Instrument Development Team, Na-
tional Aecronautics and Space Administra-
tion's Flight Research Center, Edwards,
Calif.

Dr. Albert Muller, director of technical
activities, Air Reduction Company, Inc,
MNew York, N. Y.

G. Clark Cochran, government sales
manager-avionie products, Bendix Radio Di-
vision, The Bendix Corp., Baltimore, Md.

Dr. Edward Gerjuoy, director of plasma
and space applied physics, Radio Corpora-
tiom of Amernica’s Dofense Electronie Prod-
uets, Primceton, N, |

Ward B. Masden, deputy director  for
Helicopter Matters, Flight Standards Serv-
e, Federal Aviation Azency, Washington,
1}, C. Jomes . Radolph succeeds Mr, Mas-
den as cluet of Fhght Standards Service's
Chperatioms Division

Louis I1. Benzing, dircctor of operations.
malitary svstems, Lockheed Electronies Co,,
Plhamhbeld, M. ] a divisim of Lockheed
Arcratt Corp,

Rolls-liovee of Canada, Ltd,, Nontreal,
has announced the following appoinbments:
Charles J. Migmwault, comptroller; Gerald
T, E. Rayner, commercial manager; Leo
Charlebois, imdunstral relations IMANAgCT,

Dr. France B. Berger, director of the
newly cstablished Rescarch and  Advanced
Development Division, GPL  Division of
General Precision, Inc., Pleasantville, N, Y.,
and Ivan A, Greenwood, associate director,

Philip D. Doersam, manager, Advanced
systems Engineering, Ravtheon Co's Mis

sile and Space Dimasion, Santa  Barbara,
Calif.

Walter F. Velgot, Jr., manager-engine
overhaul, Pacihic Airmotive Corp., Burbank,
Cali.

Robert Booth, sales development man-
ager, Bramf International Airways.

Leigh A. Taylor, director of marketing,
Electronic Commumeations, Inc., St. Peters-
burg, Fla.

Lionel H. Naum, manager-information
services, Systems Operation of General Elee-
tric Co.'s Heavy Military Electronics De-
partment, Syracuse, N, Y.

Gordon R. Green, chief engineer, Astro-
netic Research, Inc., Nashua, N, H.

Frederick W. Howells, head of The
Mitre Corp.'s Foreign Technology Depart-
ment, Bedford, Mass,

Capt. Bruce G. Kroger (USN, ret.), prod-
uct lme manager, Anti-Submarine Warkare,
Loral Electronies Corp,, New York, N, Y.

Frank J. Kiermon, director of market re-
search, General Precision, Inc., Tarrvtown,
™. Y.

Robert B. Mapp, manager of technical
services, Boots Asrcraft Not Division of
Townsend Co,, Norwalk, Conn.

Dale O. Moeller, program manager for a
new life support svstem, AiResearch Manu.
facturing Division of The Garrett Corp.,
Los Angeles, Calif.

Frederick J. Anderson, director of engi
neermg-Eastern  operation,  Svlvama  Elee-
tronic Svstems, a division of Svivania Prod-
nets, Inc., Waltham, Mass.

James ), Seamans, associate director-re-
scarch and engimeening, Baird-Atomae, Inc,,
Cambridge, Nass,

® ® 000 6000 SOOI OPOIEDSTOSEDIPDPOITDOEDTEOTE OOPS

Please write to Mr. W, D. Walsh.

An important position is ovailable in our propulsion section for an individual with
experience in compressible flow ond advonced asrodynamics, Knowledge of
boundary loyer charocteristics is desirable but not essential, Work will be in the
following areas and will be both anclytical and exparimental in nature,

e Thrust vector control of rockets by fluid injection.
e Hypersonic inlets for subsonic and suparsonic combustion ramjets.
® Pneumatic devices using cerodynamic elements without moving ports.

internal
aerodynamicists

Aerodynamic ond gos dynomic facilities are excellent and cover a range from
subsonic through Mach 25 in the hot-shot tunnel. Mathematical analysis and com-
putational services are ovoiloble from one of the nation's largest anolog and
digital centers.

Projects are of the long-range sustained variety with all that this implies in personal
security, Benefits are excellent and the salary level will be commensurate with
experience,

A requirement is an M.S. degree, or equivalent experience.

United
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Since this group has been a leader in the fluid-injection
thrust-vector-control figld since 1950, it is obvious that the
work will be of a highly odvanced noture. Similarly, research
in the supersonic inlet area has been in progress since 1748,

. Research Laboratories
Q I rC raft EAST HARTFORD, CONNECTICLUT

4 ® @ All qualified applicants will receive consideration for employment without regard to race, creed, color, or national origin, @ @
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RESEARCH
PRESSURE SWITCHES

SCIENTISTS
IN New opportunity for top-notch
men to represent a:panding
' Speidel facility.

We're looking for the best men,
wherever you are, to supply us with
pressure-switch requirements. Pre-

O vious representation of pressure
I switches or allied ling i3 required.

This is a ground-fioor opportunity
to join @ new, aggressive organira-
tion aiming for 1st place in the
market.

Advanced Studies in Hypersonic Flow Phenomena of Real Gases St T e i
I Marshalling the diverse talents of a distinguished staff, the hypersonics research

group of Republic’s Paul Moore Research Center is exploring every aspect H €€

of hypersonic real gas flow phenomena pertaining to propulsion, hypersonic P CORPORATION

flight, and re-entry. Major areas of theoretical and experimental research

mnclude:
HEAT TRAMNSFER = BOUNDARY LAYERS # SUPERSONIC COMBUSTION =

PHYSICS OF AIR = INSTRUMENTATION

I Investigations are supported by one of the nation’s most extensively equipped
laboratories whose facilities incorporate: 41 mm. shock tube, 24" hypervelocity
shock tunnel, light gas gun, megawalt arc-jet tunnel, hot-shot tunnel and
pebble bed heated hypersonic tunnel.

For the gas dynamicist, these studies offer a challenging opportunity in the

INDUSTRIAL DIVISION

Pressure Contrals Group
Warwick, K. L

I forward areas of hypersonic science. Inttn:!at-:d_ a;{-p!icﬂnts with advanced : ADDIESS 0N N0, REPLIES 10 Bor No.
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The best way to test new equipment is to put it into
actual use. But how can the performance of advanced
airborne guidance systems be evaluated without spend-
ing millions of dollars in production and fight test of
equipment? How can the effect of possible LlE:iign
changes be determined? How much can systems and
equipment be improved before over-all performance be-
comes subject to diminishing returns?

Scientists have been exploring these questions—and many
more—at the Simulation Laboratory of the IBM Space
Cuidance Center in Owego, N. Y. For example, they
constructed mathematical and logical models of every
factor in a major B-52 air strike. Into an IBM computer
went simulation data on enemy missiles, radar, ighter
defenses, as well as detailed weather and terrain data and
complete aircraft performance parameters, Atter more
than 1200 simulated battles were “fought” inside the

computer, the scientists had the answers to their questions.

The IBM people doing simulation studies such as this
have extremely varied backgrounds, mathematics, phys-
ics, engineering. But they have in common—the ability
to “see” physical problems in mathematical terms and to
solve them by machine computation. For people with
this ability IBM offers the advantages of advanced tech-
nical facilities and widely Expurieuﬂcd associates.

If vou are interested in one of the areas in which 1BM is
miﬂ;ing important advances—semiconductors, micro-
waves, simulation, magnetics, superconductivity, or
many others—we'd like to hear from you. 1BM 1s an Equal
Opportunity Employer. Write to:

Manager of Technical Employment
IBM Corporation, Dept. 52404,
590 Madison Ave.,, N. Y. 22 N. Y.

SIMULATION:

1200 air battles inside a computer
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LETTERS

Support of Space

Your editorial of Jan. 15, Space Pace
Accelerates, is exceptiomally fine. I am
personally aware of the common misconcep-
tion by public and government people of
the purposes of our space program. In our
national euphoria many have completely
forgotten the difference between  daring
feats and well prepared exploration. They
look to the “stunt™ only and relate it to the
past “record,” The press does not help in
maost cases.

You are to be continually congratulated
for not being in this class.

You say that the American people and
legislators must be motivated to support
the ﬂpmgrmn for the long pull lest their
indifference drag it down (Anancial strangu-
lation). I would suggest voun solicit vour
thousands of subscribers to take upon them.
sclves the challenge of gaining this support.
Every PTA, church group, service organiza-
tion, labor and professional club should he
getting at least a semr-annual, exciting re-
view of the multitude of direct fallouts from
the space programs and rescarch;  things
which every citizen can see and know help
his livelihood.

Who else but we in the space programs
can do this? The explaining, as vou call it,
must he done by our “clan.”

stank |. Corny

Chief, Advance Space Projects
Missiles & Space E:'-.tr:uw Dhvision
Donglas hr{mft Co.

Santa. Monica, Calif,

(AviaTion Week and Seace Tecn-
nvorocy endorses Reader Colby's proposal
and urges all qualifhed readers to help carry
the space technology message to the Ameri-
. )

Wasted Talent

President Kennedy announced to  the
ration last week that he was extremelv con-
cermed over the small number of students
working toward degrees in science and engi-
neering. He also deseribed the ever increas-
g need that exists for men with  these
gualifications,

This week the Department of Defense
announced the award of a study contract to
Bocing and the team of General Dynamics
and Grumman to study and present further
plans for the production of the TFX air-
planc.

This 15 what has transpired before this
statement was issued. Six teams, made up of
arcraft and electronic companies  throngh-
out the U, 8., have had their most experi-
enced scientists and engincers working on
this project for vears, Some idea mav he
gained from the statement in the Long
Islind newspaper Newsdav that Republic
Aviation Corp. was rnr_i:l{‘rrh:d to have spent
three vears and 55 million,

The consequence of this whole project
was that the companies involved have lost
two or three vears of productive time,
hundreds of Lnr-'rmf,c,h were duplicating each
other's work in the various companies, and
millions of dollars that might have been
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Aviation Week welcomes the opinions
of its readers on the issues raised in the
magasine's editorial columns, Address
letters to the Editor. Aviation Week,
330 W. 42nd Si., New York 36, N. Y.
Try to keep letters under 500 words anid
give a genuine identification, We will
not print anonymowus letters, bt nomes
of writers will be withheld on reguest.

channeled ito important areas of research
were mstead wasted,

There is only one type TFX airplane to
he Lumtrur.tr:nl Chunces of further con-
tracts m this held seem remote at thas hime,
Many persons will clam that thus s free
enterprise, the American svstem, cte.; how-
ever, if they can show that this 15 not a
waste of time, money and professional effort
it would be quite a trick.

Solutions to this dilemma will not be
come by easilv. It we are to use our scien-
tific and engincering manpower resources
to their potential we will have to overcome
the paradox of a cntical shortage on one
hand and a crving waste ot valuable talent
on the other.

Unnsax |, SweesNey
Commack, N. Y.

Computer Reliance

[ have been wanting to wnte vou for
spme time and congratulate vou on an excel-
lent job of summarizing our report on
“Computers in Command and Control” in
the Dec. 11 issue of Aviatioxn Week (p.
32). Yon captured the imtent of our Teport
almost completely, except p::r]:l'tp'-. m the
title of the arhicle, which was “Study Urges
Less Reliance on Computers,” T think what
we urged was less reliance on computer
manufacturers. While it is true that we
suggested that svstems not be antomated
just for the sake of antomation, our strong-
cst recomunendation was that the nalitary
commands not delegate their responsibili-
tics to computer manufacturers or other
system planning organizations outside their
commanes.,

Other members of the study group have
made similar comments to the ones voiced
here, We thought vou did an excellent job
i a surprisingly short time on a verv com-
plex subject.

Marrix G. Krocen
Associate Director R&D
Military  FElectronics Division
Matorola, Inc.

Riverside, Calif,

Public Concern

I'lipping through mv back issues of
Aviatiox Week just now, [ again came
upon the July 24 editorial, Another Surprise
Coming?, warning us of the lesson taught
us b the Tushino show m 1961, In partic-
ular, the editorml singled out the then con-
tinuing nuclear moratorinm as a npe area
for the next Soviet surprise. Since then, as
we know, Russia has indeed folhlled the
prophesy. The msight of vour writing is

subtle, like a sledgehammer. Such scems to
be the norm rather than the exception for
Aviarion Week, Congratulations.

One wonders at the seeming indecision
and lack of direction of the American
people in the face of the Russian-Chinese
offensive. If we truly want to preserve our
wav of life for ourselves and the rest of the
world that desires it, as we profess to want
to do, we as individuals should be more
concerned with the path our country is
traveling. If, to gain I:Fa-i concern, we must
disregard concern with the traffic jam on
the way to work, the bowling score, the
butcher, haker, and the candlestick maker,
then let’s make the conscious effort to put
things mto perspechive. And with the clear
msights into the problem of such profes
sionals as vounrselt readily available, every
citizen is duty bound to know the pmhILm
well enough to apply his knowledge in the
two places the average citizen has an easy
chance to: at the pulli, and in his expressed
opinion.

Such an action would be a sacrifice for
no one, vet would make America and our
way of life impregnable. We won the world
wars by becoming concerned on a wide
popular basis, We will win this conflict the
same way. The only difference—and it is a
small one— 15 that we cannot this time
wait until after hostilities begin to be con-
cerned as we did during the world wars.
Let’s all set our geals now and start moving
toward them, The free world's straw
has traveled quite far enough in the face
of the Soviet wind.

It's l':m-: to sav to the Communist way
of life, “If vou aren’t content to leave us
alone, we will bury vou!”

Davip A, SKILLING

Cadet

U.S5. Air Force Academy
Colorado

Transducer Producer

This will call attention to an error re-
ported m vour article begmning on p. 68 of
the Feb, » ssue of Aviation WEER en-
titled “Artenus Gear Detects Far Under.
water Blast.,” The error concems the re.
ported manufacturer of the enormous trans.
ducer for gencrating the underwater sound.
The transducer was manufactured com-
pletelv by the Massa Division of Cohn
Electronics, Inc. in its Hingham, Mase,,
plant.

This transducer is a very major contribu-
tion to the state of the art in high-power
low-frequency underwater sound generation
and is a proprictary development carried on
at this com ﬂm 's expense and 15 covered
bv several U.S. Patent applications which
are under Eru.rf.c} Order by the Commis-
sioner of Patents,

Frang Massa
President

Massa Division

Cohun Electronics, Inc.
Hingham, Mass,

(Mr. Massa s right., Aviartox Week
erred in crediting Ling FElectronics with
manufacture of the transducer.
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The totally new Brush Recorder Mark 200 made these incredibly crisp tracings. No other recorder in
regardless of writing velocity, regardless

existence can match them. Note the line width. It never varies . . .
of chart speed. The writing mechanism is eleetrically signaled by the position-seeking "Metrisite” transducer
. . . no parts to wear, infinite resolution, verifiable dynamic ':9 accuracy. Traces are permanent, high-
. . on low cost chart paper. The Mark 200 has but three standard controls . . .
attenuator, pen position, chart speed. Such fidelity, simplicity and economy are possible with no other direct

——beSh INSTRUMENTS

BiIFis1Ss OF

contrast, reproducible .

writing recorder. Write for details
. . . they'll speak for themselves.

CLEVITE| CLEVELAND 14, OHID

i L. S

A7 ANMD PERKINS
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AVERAGE POWER OUTPUT AS A FUNCTION OF FREQUENCY
FOR MICROWAVE TUBES. (MODIFIED FROM NERGAARD)
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Power surveys by (R S

Nergaard,* plotting e
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for tubes of varying powers, predtcted that % L
maximum wattage available in X-band would be less than 10 kW CW.



