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KAYLOCK CONSISTENCY

Kaylock history is written in the creation and produc-
tion of fasteners having the highest reliability. Whether
your requirements are for one Kaylock fastener—or
one million of them—you always receive the same
consistent unexcelled performance from each.

Write for the complete catalog of Kaylock all metal light-
weight self-locking fasteners.

Kagylock, ( -%l

KAYNAR MFG. CO., INC., KAYLOCK DINS!GH
Box 2001, Terminal .ﬂ.nnex Los Angeles 54, Calif.
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Ieeguard =T. M. The Goodyear Tire & Rubbgr Company, Akron, Ohio

There's no icing condition too tough for Iceguard
to handle...and we speak from experience!

[ceguard, the simplest, most reliable deicing
equipment flying today, has never run into
icing conditions it can't master.

For this electrothermal deicing svstem
never has a cold spot—always melts the ice
evenly. And it goes to work instantly at any
altitude —has no moving parts —requires no
maintenance except a simple periodie check
of electrical connections.

A patented method of knitting Iceguard’s
heat-conducting wires together is the

impossible. And, when these wires are
embedded in a proven dielectrical covering,
they give airplanes sure ice protection
under any conditions,

Iceguard 1s just another example of how
Goodyear's technical engineering staff—the
largest, most experienced group in its field
—keeps coming up with new and better solu-
tions to aerospace and related problems.
Want more examples — or help with your
problems ? Write Goodyear, Aviation Prod-

S ;:*3}“} ,r m secret, It makes electrical short circuits  ucts, Dept. 0-1715, Akron 16, Ohio.
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F VXY esal IR F RB-134/F-J DEPTH MANAGEMENT IN ACTION

QUIET MAN WITH A CRITICAL MISSION

E. Fred Buehring of Temco Aerosystems is tight-mouthed of
necessity. As division vice president and general manager, he
15 responsible for highly classified, multi-million dollar Army
and Air Force projects. The fast-growing Aerosystems division
is an outgrowth of a decision made by Buehring and others in
1955 to develop a quick reaction capability in the design and
production of special purpose systems. Known chiefly at that
time for its aircraft maintenance and overhaul work, the divi-
sion still performs this function on such first-line transports as
the C-133 cargo master; however, it has enlarged its electronic
warfare systems capabilities to the point that aircraft mainte-

nance accounts for a relatively small percentage of its total sales

L IN G - TEMCO - VOUGHT,

volume. Today, the division has a major part in the AN/USD-7
project, and i1s a key supplier of airborne systems for missile
tracking, telemetry. communications, electronic intelligence and
data handling.

Fred Buehring is another example of LTV depth management.
He has grown through the ranks from a contracts supervisor in
1950 to division manager nine years later, and was elected a
vice president in Aprl, 1960. This caliber of management,
linked with proved technical competence in aerospace, com-
munications, electronics, and commercial products, enables
LTV to make important contributions to the security, prestige
and the well-being of our nation.

&7 5 V DALLAS, TEXAS

I N C.

AEROSPACE CALENDAR

Apr. 3-4=Scventh Annopal Business Aarcraft
Safety Seminar, Flight Safety Foundation,
Jack Tar Hotel, San Francisco, Calif.

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

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

Apr. 9-12—33rd Annual Scientihe Mecting,
Aerospace Medical Assn., Chalfonte Had-
don Hall, Atlantic City, N. J,

Apr. 10-12—Second Symposium on The
Plasma Sheath—Its Effect Upon Re-entry
Communication and Detection, New Eng.
land Mutual Hall, Boston. Sponsor: AF
Cambridge Research Laboratores.

Apr. 11-13—=Southwestern Conference and
Electronics Show, Institute of Radio En-
gineers, Rice Hotel, Houston, Tex.

Apr. 11-13—Annual Technical Meeting and
Equipment Exposition, Institute of En-
vironmental Sciences, Sheraton Chicago
Hotel, Chicago, I11.

Apr. 12-13—FEighth Annual Heat Transfer
Conference, Oklahoma State University,
Stillwater, Okla.

Apr. 13—=Covernment Contracts Sympo-
sium, National Assn, of Professional Con-
tracts Administrators, Ambassador Hotel,
Los Angeles, Calif,

Apr. 14—Amencan Society for Metals” 14th
Annual Purdue Symposinum, Purdue Uni
versity, West Lafayette, Ind.

Apr. 16-18—Sccond Conference on Kinetics,

(Continued on page 7)
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information on

D-1356 (First Stage)

Manimem Duiy: 5.0 HP, 12500 APM, 24
Volls, 708 Amps, 18% Eticiency.

& Min. Duly: 26 H.P., 16,100 RPM, 28 Volls,
192 Amps, TS Efliciency, Altilude—0O 1o
100,000 teet, Lite: 100 cycles of & min, duly,
Waiahi; 10,8 \bs,., incl, Wik,

GENERAL REQUIREMENTS:

2 cirgult radio noise fillors for ungrounded returny Esplosion-proof;, Fluld
resistan) (MIL-H-5806 fluid): Air Ambient +32°F, to 305°F,: Suslained Accel-
eration; 25 9. porpendicular 1o mig, flenge; Shock: 100 g.; Tempedetura
senzing element Imbadded in slalor windings, General environmenlal con-
ditions per MIL-M-BE00A, clagss B; Resistance 1o ground: 10 mag-ohms min.

SPECIFIC REQUIREMENTS:

D-12%8 (Second Slage)

Maximom Duly: 437 HP,, 12,700 RPM, 24
Vaolls, 168 Amps, 7655 Elliciancy.

5 Min. Duly: 312 H, P_, 16,900 RPM, 58 Vo is,
113 Amps, T4% Elbciency, Alilude—0 1o
SO0 000 b, Lite: 100 cycles of & min. duty,
Werghl: 9.1 Tbs,

depend upon three auxiliary power packages. Each is driven by a small-size big-output motor capable
of delivering the order of reliability and performance demanded for Minuteman. They are products of
Eemco Division of Electronic Specialty Co., which has been providing missile, space, and aircraft
industries with custom motors, actuators, and starter-generators for 20 years. For complete, specific
: _,,\ Eemco Minuteman-proved products, just write or call.

Vibralion=Sinuzaidal and
Gaustian random as lallowa:
Ed cps B g's RS
Z

&

50 1o 2,000 cps 120 RMS
51025 cps 0.1 g*/cps
25 1o 50 cos 0.3 g2 /cps
50 10 1,000 cos 0.6 g?/cps
100 1a2000cps rolled off 8l §2db joclave

frgm 1,000 Cps valug

D-1302 (T hird Slage)

Maximum Duty: 1.35 H.P., 14,500 RPN, 24
Volis, 63 Amps, 660% EHiciency,

5 Min. Duty: 1.13 H.P,, 19100 RPM, 78
Volls, £44 Amps, G Eiliciency, Alliflude =0
0 200,000 feet, Lite: 100 cycles ot & min. duly,
Weight 4,7 Ibs.

ELECTRONIC SPECIALTY CO., Eemco Division « 4612 W, Jefferson Blvd,, Los Angeles 16, Calif, REpublic 3-0151

AEROSPACE CALENDAR

(Continued from page 5)

Equilibria, and Performance of High
Temperature Systems, University of Cali-
fornia, Los Angeles, Calif. Sponsor: West-
ern States Section/Combustion Institute.

Apr. 16-18—Second International Fhight
Test Instrumentation Symposium, College
of Aeronautics, Cranficld, England.

Apr. 16-18—Aecrospace Systems Reliability
Svmposium, Institute of the Aerospace
Sciences, Salt Lake City, Utah.

Apr. 19—=Eastern Regional Meeting, Inst-
tute of Navigation, Shorcham lHotel,
Wiashmgton, D, C,

Apr. 24-26—Polytechnic Institute of Brook-
lvn's Symposinm on the Mathematical
Theory of Automata, United Engineenng
Center, New York, N. Y.

Apr. 25-29—Western Space Age Industries
and Engineering Exposition, Cow Palace,
San Francisco, Calif.

Apr. 26-27—Quarterly Regional Meeting,
Assn, of Local Transport Airlines, Hilton
Inn, Atlanta, Ga.

Apr. 29-May S—Hanover Air Show, Han-
over, Ceermany.

Apr. 30-May l—Annual Mecting, National
Acronantical Services Assn., Shoreham
Hotel, Washington, D. C.

Apr. 30-May 2—Mecting on Manned Space
Flight, Institute of the Aerospace Sci-
ences, Hotel Chase, St. Louis, Mo,

May 1-3—Spring Joint Computer Confer-
¢ence, Fairmont Hotel, San Francisco.
May 1-3—Biologistics for Space Svstems

Symposium, Biltmore  Hotel,  Davton,
Ohio. Sponsor: Acrospace Medical Re-
scarch Laboratories, Acronantical Svstems
Division, AF Systems Command, Wright-

Patterson AFB, Ohio.

May 2-4—18th Annuoal National PForum,
American Helicopter 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=First International Congress on
Human Factors in Electronics, IRE, La-
fayette Hotel, Long Beach, Calif.

May 7-9—Materials & Processing for Space
Environments Symposinm, Socicty of
Aerospace Material and Process Engr-
neers, Hotel Statler, St. Louis, Mo.

May 7-11—Annual Conference, Society of
Photographic Scientists and Engineers,
Somerset Hotel, Boston, Mass. Cospon-
sor: AF Cambridge Research Laboratories.

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

May 8-10—12th Annual Electronics Conipo-
nents Conference, Marriott Twin Bridges
Motor Hotel, Washington, D. C.

May 14-16—National Aerospace Electromics
Conference, Institute of Radio Engmcers,
Biltmore Hotel, Dayton, Ohio.

May 14-16=Joint Technical Society-Depart-
ment of Defense Symposium on Ther-
mionic Power Conversion, Antlers Hotel,
Colorado Springs, Colo.

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

Aug. 21-24=Western Electronics Show and
Conference, Institute of Radio Engineers,
Los Angeles, Calif.

- COOL HEADS

Over coffee one recent morning
(our engineers always go right on
thinking during coffee breaks), we
observed one of the shining lights
of our Environmental Control Sys-
tems Department wearing a grin
that can be described only as
Cheshirean. Ignoring previous ex-
perience under the stimulus of pres-
ent curiosity, we inquired into the
cause of his bliss.

Seems that the dielectric proper-
ties of air aren’'t good enough for it
to be used as a pressurization gas
for many of the high-power wave-
guide sections* being used today.
The best job is done by SF;—a gas
that packs 2 to 3 times the dielec-
tric strength of air at normal pres-
sure, and even more at higher
pressures.

' Ah, but there's a rub (that is,
| there was a rub). If you want to
| depend on SFg, you have to keep it

pure. Arcing or corona discharge

decomposes the gas, and the de-

composition products would eat

the head right off vour favorite iron.
| The gas must be constantly recir-
culated to remove these corrosive
| products. And moisture, another
troublemaker, must also be
eliminated.

Enter our hero. Knowing full well
his burden of honor to uphold
(Budd Electronics has led in devel-
oping dependable equipment to
meter and maintain the purity of
SF, gas for waveguides), he led his
group to glory. In mundane terms,
they designed and perfected the
Budd Model PHD-2002 system.
Deceptively simple in appearance,
this system stores the SF; . . . auto-

7> JF7
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for HOT SPOTS -

(Or: The Stirring Saga of Sulfur Hexafluoride Subdued)

matically regulates supply, com-
pensating for normal leakage in
the waveguides . . . and maintains
both required purity and dryness.
Its recirculation system (exclusive-
ly ours) delivers reliable, contami-
nant-free operation and long service.

At this point, our ad manager
thinks we should remind you that
our Environmental Control Sys-
tems Department didn’t get into
SF; handling by accident. We've
been designing and manufacturing
heat exchanger systems, refrigera-
tion and air conditioning systems
and pressurizer/dehydrators for
electronic equipment for over 20
years. If you've got an egquipment
or tube cooling problem . . . space,
ground or sea . . . or an operating
gas problem with waveguides, cavi-
ties, rotary joints, coaxial lines or
similar components, it's a sure bet
you should know more about our
current activities, Write Environ-
mental Control Systems, Budd
Electronics, 43-22 Queens St., Long
Island City 1, N. Y.

*Ré&D terminology for glorified ducts.

Budd Model PHD-2002 SFg Handling System

Data Processing & Display Systems

-_7_—_ RF Systems » Earth Sciences
"" "’ ELECTRONIC S Environmantal Control Systems

A DIVISION OF THE BUDD COMPANY, INC. TestFacilities Engineering
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BRAINCHILD (it figures!)

This smart little machine weighs only six pounds, yet does
just about everything the big, expensive machines do...and a
couple of things they can't.

The big machines add, subtract, multiply, divide.

S0 does the Bohn Contex.

Here's what the expensive calculators can’t do.

They can't double as high-speed 10-key adding-subtracting
machines.

The Bohn Contex can.

They can’t be operated by anyone after just a few minutes
instruction.

The Bohn Contex can.

Most important of all, the Bohn Contex 1s the first com-
pact, 10-key machine that's truly portable. Goes to work
anywhere,

Businessmen, salesmen, engineers, architects, students,
housewives find the Bohn Contex the easiest, fastest way to
figure bills, invoices, percentages, extensions, estimates, in-
COME LAX . . vvnnesnsrnnnessssressssAll this for SL25*

For hour-after-hour use, the Bohn Contex Electric. Same
sire, same features, but greater speed and ease because the
motor doesthe work., . ....occvevvnvinrss..Only $235%

Atlanta, DeKalb Office Equip

ONLY $125 (it doesn’t figure!)

To a businessman who pays $500 to $1,000 for an office
calculator, the price of our Brainchild seems too good to be
true. Our suggestion: borrow a Bohn Conrex and see how it
figures to save you money, Any dealer listed below will lend
you a hand (or electric) model. If the dealer in your city is
not listed, or you're not in a borrowing mood, just mail the
coupon. *PLUS F.E.T. CARRYING CASE $14.05
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Bohn Business Machines Inc., Dept. BC-10
444 Park Avenue South, New York 16, N.Y.
Send derailed “specs” on your Brainchild [] manual
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BOHN CONTEX CALCULATOR

Tidwell Co. Bakersfiold, Valley Office Supply Baltimore, Lucas Bros. Billings, Western Office Equip. Boise, Kalbus Oftce Supply Boslen, Thorp & Martin

grlgﬂfurt, Frank McGuire Ilull!ifil:l, Office Automation Charleston, 8. C., Fred lobnson fac, Chicage, Horder's; Benbaw Cincinnati, Pounsford's Columbus, Dorsey®s General Office Equip. Dallas,

wing Denver, Kistloer's Des Moings

Berry-Myron Detroit, Macauley's Eugene, Clary Bus, Mach. Fresne, Stanton Office Mach. Houston, Maverick-Clarke Indianapolis, Rex, Bus, Mach,

Jacksonville, Frank Coar Agency Kansas [.‘i’t:lr, Kanzas City Loose Leaf Lancaster, Pa., Weaver Book Store Lansing, Hatselbring Les Angeles, Office Machines Inc.; Long Beach, California Calcu.
latar; Sherman Oaks, Valley Staticners Lowssville, Fatter's Memphis, 5. C. Toof Miami, Accurate Bus, Mach. Milwaukee, Clark Bus. Mach. Minnaapalis, Farnbam's Newark, Now Jarsey Office

Eupp#l Mew Orleans, Amann Bus. Mach, New York, Mineola, L. 1., D. Waldnar Ogden, Webor Office Supply Pala Alto, Delmer Israel Pasadena, Andarson Typewriler Philadelphia, Pomerantz Phoe-
einze, Bowen & Harrington Pittsburgh, Milton Wigner Farfiand, Oregon Typewriter Raleigh, Bysiness Machines Inc. Rochester, Dunphrey Duplicating Sacramenta, David's Office Eguip.

St. Lowis, Yon Sossten & Co. Salem, Neadham's Salinas, Peminsula Typewriler Salt Lake City, Salt Lake Desk San Bernarding, Stockwell & Binney San Diego, Nelson Bus. Mach, San Franciscn,

Quality Office Mach, San Jose, Rennedy Bus, Mach, 5anta Barbara, Lund Office Equip, Savannah, Chatham Typewriter Saattle

. K. Gill & Lawman-Hanford Springficld, Mo., Carrcll Typewriter

i
Tucsen, Tecson Office Supply Washington, D.C., Ginn's, Stockett-Fiske Wichita, Wilbir E. Walker Wilmington, Hilvard's Winsten-Salem, Hinkle's In Canada, Scendinavian Bus. Mach,, Montreal
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Who killed this Fairchild transistor?

We did. It had already passed our standard
tests...tumbling, centrifuge, radioactive leak
detection. Then, as a sample of the week's
production run, it was pushed to its limits...
and bevond...in destructive testing. Forces
200,000 times greater than the pull of gravity.
Extreme temperature, vibration, and shock
cycles. Tests to determine the final breaking
point, In actual application, no transistor

u L]
would ever have to take such a beating. Even SEMICONDUCTOR
EMICONDUCTOR /548 WHISMAN AD,, MOUNTAIH VIEW, CALIF./YORRAHIAE B-8161/ TWXMN VYW CAL G237 A DIVISION OF FAIRCHILD CAMERA AND INSTHUMENT CORPORATION

if shot to the moon. But this is one way we
make sure at Fainrchild, If there's any weak-
ness in a production run, we want to be the
first ones to know about it. And the only ones.

FAIRCHILD
R T TR

EDITORIAL

Thorns in the Rose Garden

The current controversy over the B-70 Mach 3 bomber
program now raging between the Pentagon and Capitol
i1l 1s one of the most curiously muddled dramas cever
plaved i a citv famous for this tvpe of performance.
\We suspect that the furor raised by Rep. Carl Vinson
(DD.-Ga.) over the current status of the B-70 program was
aimed at little more than teaching Detense Scerctary
Robert §. MeNamara some more realistic political man-
ners.  While President Kennedy's walk with Rep. Vinson
in the White House rose garden mav have achieved the

goal of the Georgia “swap fox,” there are still some
thorny aspects of this Congressional-Executive branch
relationship on defense problems that are Likely to draw
blood 1 the future.

AMuch more fundamental to this conflict 15 the growing
concern m Congress over the concentration of all this
countrv's deterrent strength in the warheads ot balhstic
missiles, Never before in our history has this nation
put all its military eggs in a single basket, as Defense
Secretary MceNamara now proposes to do with his con-
centration on Atlas, Titan, Minuteman, Polars, Skvbolt
and possibly the mobile medium-range ballistic missile

(MMRBM).

experience to argue against this policy in detail although

Congress does not have the technical

it has visceral doubts as to its wisdom. There 15 also a
srowing feeling in Congress that Mr. McNamara's under-
standing of technology s more applicable to Edsels than
te aircraft, missiles and space technologv. 1lis public
statement attacking the B-70 program did httle to dispel
this feeling,

Classic Example

The B-70 program is another classic example of how
excentive indecision and budgetary Auctuations can viti-
ate any technological advance, Mr, MeNamara deserves
no special blame for the current plight of this program
as these Auctuations began three vears ago. Ile has

added only the last few oscillations to this destructive
cvele and he is merely perpetuating the well-proven fal-
lacy of trving to develop a basic new weapon without
all of the advanced subsvstems necessary to its function
as a complete combat system.

[t is appalling at this time in our technical lustory to
hear him argue against developing a new weapon svstem
because it involves some unsolved technical problems.

AVIATION WEEK and SPACE TECHNOLOGY, March 26, 1962

[f this philosophy had prevailed in 1955 when the ICBM
program was hrst organized with top priontv—and it
wias voiced by a dour minority at the time—we certainly
would never have tackled the job of developing Atlas,
Titan, Ninuteman and Poelans.  Basic state of the art
advances of enormous magnitude were required then
in all of the key areas vital to ICBNT success—propulsion,
guidance, re-entry vehicles and warheads.

A phrase . Mr, McNamara's B-70 polemic that s
Lound to catch the combat veteran’s eve is his claim that
the B-32 and B-58 could penctrate to cnemy targets “as

well or almost as well” as the B-70. We recommend
that he turn for a moment from his accountant and
scienhist advisers to get a realistic description of what
penctrating to an enemy target “almost as well” really

mvolves.

Bomber Cut Questioned

Congress still doubts the wisdom of Nr, McNamara's
aecision to close down the B-58 and B-32 bomber pro-
duction lines this vear and questions the vahdity of his
assurance that he could crank up the B-52 line again
in only 18 months and at a cost of $300 millien if he
telt 1t necessary in the future.

Air Force leadership has helped to muddle this picture
Lv some extremely sloppy presentations of its case for
the RS-70 and a stubborn refusal to abandon its emo-
tional attachment to this project in favor of some hard
technical arguments to support its case for continued
development of mixed deterrent forces.  As for the B-70,
1t should either be pushed hard as a complete weapon
system or mercifully killed. To pursue the present course
of hmited development and further study will only waste
defense dollars and technical talent and produce no use-
ful result.

Although President Kennedv's walk m the White
House rose garden may have produced the immediate
political compromise desired by Rep. Vinson, we pre-
dict that the size and character of the U, strategic
deterrent forces will continue to be a thorny issue. The
knowledgeable defense veterans on Capitol il do not
appear readv to accept Mr. McNamara's sole reliance on
ballistic missile warheads and will continue to press for
development of as wide a variety of deterrent delivery

systems as our technology will offer, —Robert Hotz
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NOW THE FLEET CAN RESCUE ITS OWN
... 200 MILES AWAY...with the SEASPRITE

The new all-weather SEASPRITE can ""home in'" automatically on any

ditched pilot and crew equipped with a UHF transmitter. Moreover the

SEASPRITE can operate off any ship of the fleet as small as a destroyer.
The navigational and direction finding equipment aboard the

SEASPRITE gives it an effective search and rescue radius of

200 miles. Its IFR instrumentation lets it fly anytime.,

This is an all-weather helicopter for an all-weather Navy,

THE KAMAN AIRCRAFT CORP., BLOOMFIELD, CONN.

WHO'S WHERE

In the Front Office

Richard L. Shetler general manager of
General Electric Co.'s Defense Systems De-
partment, Syracuse, N. Y., elected a director
of Apparatenindustrie Defense Electronics,
N. V., the Hague, Netherlands, a subsidiary
of GE.

Harry L. Brown, vice president-engineer-
ing. Guidance Technology, Inc., Santa Mon-
ica, Calif.

Robert H. Brown, executive vice presi-
dent, Tenney Engincering, Inc, Union,
N. L

Robert L. Jannen, vice president-sales,
Leach Corp., Compton, Calif.

Robert H. Borders, executive vice presi-
dent and a director, Schaevitz Engineering,
Pennsanken, N, J.

Raymond E. Frederick, vice president,
Trak Electronics Co., Inc., Wilton, Conn.

Herbert D. Bissell, vice president-corpor-
ate  marketing,  Minneapolis-Honevwell
Regulator Co., Minneapolis, Minn.

Charles C. Camillo, vice president-engi-
neering, FXR Division of Amphenol-Borg
Electronics Corp., Danbury, Conn.

Dr. C. W. Walton, vice president-re-
search and development, Minnesota Mining
& Manufacturing Co., 5t. Paul, Minn., and
J. W. Selden, division vice president-new
products commercial development,

Capt. R. R. Seymour, deputy vice presi-
dent-fight operations, Eastern Air Lines,

Honors and Elections

Sir George Gardner, controller of aircraft
for the Ministry of Aviation, and N. E.
Rowe, director of Hawker Siddeley Aviation,
elected to Honorary Fellowships in The
Royal Acronautical Society. M. J. B. Stoker,
retired secretary of the Helicopter Assn. of
Great Britain, awarded Honorary ’Cﬁmpun-
ionship. Also honored by the Society: The
Gold Medal to Sir Arnold Hall, chairman
and managing director of Bristol Siddeley
Engines; The Silver Medal to Dr. D. Kuche-
mann, head of the Roval Aircraft Establish-
ment's Supersonics Division, and Prof, E. .
Richards; The Bronze Medal to Dr. A, |
Barrett, head of the Roval Aircraft Estab-
lishment's Technical Department; The Brit-
ish Gold Medal for Aeronantics to F. W,
Page, chicf executive, Aircraft Division,
English Electric Aviation; The British Silver
Medal for Aeronautics to F. N. Slingsby,
managing director of Slingsby  Sailplanes;
The Wakeheld Gold Medal to J. E. Clegg,
Weapons Research Establishment (Salisbury,
Aunstralia) and T. G, Thorne, principal scien-
tific officer of the Roval Radar Establish-
ment; The R. P. Alston Memorial Medal
to P. Howlett, flight test observer of the
Air Registration Board: The Alkm Marsh
Medal to C, T. D. Hosegood, chicf helicop-
ter test pilot for the Bristol Division of
Woestland Adrcraft.

Vice Adm. John T. Hayward, USN, has
received the sixth annual Capt. Robert
Dexter Conrad Award. The citation read
in part, “For outstanding accomplishments
in the planning, administration and dirce-
tion of major and diverse rescarch and de-
velopment programs and related activities
of the Department of the Navy , ., )"

INDUSTRY OBSERVER

» Development cost of the 120-in. solid-propellant rocket motor for the
USAF /Martin Titan 3 launch vehicle may run $90 to $100 million through
preliminary flight rating test (PFRT). Aerojet-General, Lockheed Propulsion,
Thiokol and United Technology submitted proposals Mar. 12 to Air Force
Svstems Command’s Space Systems Division. OQuestions following oral
presentations to SSD probed management capabilities of the contenders.

» Army and Navy are considering need for a relatively unsophisticated
fixed-wing troop-support aircraft to be operated and maintained by local
personnel in such countries as South Vietnam. It would prebably be
propeller-driven, and able to fly slowly enough to spot targets in jungles.

» Project scientists are deeply worried about the ability of the Delta launch
vchicle to place the 165-1b. weight of the UK-1 international satellite into
a 600-200 mi. orbit, Size of the satellite forced a change last summer to
Delta from the Scout, and now U.S. mav substitute a Thor Agena B
vehicle to ensure successful orbit. Change at this late date would push the
launch well past its present scheduled Apr. 10 date.

» Radiation weapons program at Air Proving Ground Center, Eglin AFB,
calls for high specific-energy storage devices capable of delivering millions
of joules of electrical energy in a few microseconds. APGC is seeking com-
panies with research and development capability in this field,

» Blast shiclds and instrumentation for the atmospheric nuclear test program
are being installed in three Martin RB-57 aircraft bv Cook Electric Co.
under an AFSC Acronautical Svstems Division contract. Aircraft will be
used for radiation sampling in the nuclear cloud.

» Bell Acrosystems Co. has won NASA competition for a generalized study
of spacecraft attitude control systems (AW Mar, 5, p. 15). Contract value
approximates 550,000).

» Navv's North American A3] Vigilante bomber has shown that it can be
operated successfully from aircraft carriers, but its tail-ejection bombin
system has presented such problems that it is estimated another year wil
be required to make the svstem operational.

» Grumman A2F Intruder attack aircraft will use the Martin Bullpup air-
to-surface missile developed to operate with automatic radar techniques
instead of the present radio-command, pilot-operated control svstem,
Intruder’s radar will illuminate the target and give course information to
the missile through the computer, built by Republic Aviation Corp. and
installed in the A2F,

> Industry proposals for cost-plus-fixed-fee study contracts for unmanned
space flight operations facilities svstem were requested recentlv by NASA's
Jet Propulsion Laboratory, Industry was invited to bid on any or all of
three parts of the program comprising svstem evaluation, commumecations
and status displav. Fourth part, covering conversion and buffering equip-
ment for IBM 7090 computers went directly to International Business
Machines Corp.

» Value of star tracker-inertial guidance systems for ballistic missiles is
being debated by defense planners. Increased accuracy gained from using
the combination svstem is offset by reduced nuclear warhead vield due to
increased weight of the gnidance package. Packages are so expensive that
some observers believe it would be cheaper to assign two missiles with
conventional systems per target instead of one with combination gnidance.

» Tomahawk is the designation of a new heavy assault weapon being studied
by Martin Marictta’s Orlando Division to U. S, Army requirements.

» [lectronic  countermeasures  effectiveness of late-model Boeing B-52
bombers is being measured in current program at Air Proving Ground
Center, Eglin AFB. Program includes practice runs against U.+5. target
arrays to check ability of Sage system to see through ECM techniques.
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WHERE IDEAS
UNLOCK
THE FUTURE

The test firing of an unfocused LASER (light amplification by stimulated
emitted radiation) produces a highly collimated, monochromatic, coherent
light beam. Since all of the emission is in a8 narrow wavelength interval, it
is considerably brighter than the sun at the emitting wavelength and can
be readily seen against solar and stellar backgrounds. At Bendix Systems
Division, scientists are studying the application ot laser technigques to
space communications, tracking, ranging, destructive weapon systems,
and specialized medical and scientific endeavors. Inset shows destruc-
live effect of a focused laser beam on specimen of supér-hardened steel.

INFRARED AND OPTICAL ENGINEERS experienced in infrared equip-

ment design, data analysis and reduction techniques, spectroscopy and other
related backgrounds in the infrared and optical area will find new careers at
Bendix. Write or call the Personnel Director, Bendix Systems Division, Ann
Arbor, Michigan—an equal opportunity employer.

Bendix Systems Division

Joint Missile Office

Disarmament Survey

Science Coordinator

New Cape Canaveral

Washington Roundup

Navy will participate with Air Force in managing the mobile medium-range
ballistic missile development program (see p. 16) in a joint office that will be formed
principally to assure that the missile will be compatible with requirements for launching
from ships and barges.

First launching of a Nike Zeus anti-missile missile from Kwajalein Atoll against a
target re-entrv vehicle launched by an Atlas missile in Cahfornia was scheduled for
late last week., but was not expected to be announced under an information policy
that calls for secrecy until the fest phase of the tests 15 completed.

Central Aero Club of Russia has supplied a great amount of new information on
the Vostok 2 spacecraft and its ground equipment as a result of insistence by ULS,
members of the Federation Aeronautique Internationale that Soviet space record claims
were not suthciently substantiated, The matenal is being translated and will be made
public within two weeks.

Sen. Hubert Humphrey is still trving to get the Foreign Relations Committee to
release a survey of probable effects of disarmament on the 100 top defense contractors.
Some members of the committee feel that it might be used bv Russia to further the
Soviet argument that the U.S. has a vested interest in prolonging the cold war. The
SUTVEY, thnn late m 1960 and completed last fall, was submitted to the Full committee
In ]muln

New Cocoa Beach, Fla.,, motel in which the Mercury astronauts have invested
part of the money paid to tlu.m by Life magazine for exclusive rights to their personal
stories will have an auditorinm with a news center on its upper Aoor. Among the
organizations planning to rent office space there 1s Life magazine.

Astronant Donald Slayton still may flv a space mission in Mercury-Atlas 8 or in
a two-man Gemini capsule if results of tests ng the Air Force major under stress are
tavorable (see p. 15). Manned Spacecraft Center still wants him to pilot a capsule.

Scott Carpenter was picked to replace Slayton as MA-7 pilot because he is con-
sidered most ready for flight at this time, The shot is now scheduled for Mav S, and
Astronaut Walter Schirra will be backup pilot.

White House is expected to send to Congress this week a reorganization plan
that would provide better direction of government scientific research efforts. Tt will
take effect in 60 davs unless Congress objects, The plan would give the President's
scientific adviser and his staff '~.1‘1h||‘r|['|. status amd Dr. Jerome Wiesner would serve
both in the statutorv post and as a presidential adviser. The new arrangement would
make Wiesner available to Congress For questioning on government rescarch policies
and programs. Wiesner also would oversce activities of the Federal Council for Seicnce
and Technologv. Sen. Hubert Humphrey has been calling for a government science
coordinator for some time. At special hearings last vear, he deecried duplication and
lack of direction i federal scientific programs.

Next objective of Chairman George Miller of the House space committee is to
get the UL 5. to adopt the metric '-‘.w-.hm of measurement. 1l plans to press for passage
of a bill as soon as his committce completes work on the authorization of National
Aeronauties and Space Administration’s programs for Fiscal 1965,

First test of a Japanese-made missile will be made in May if preparations at the

fTmid

new Niijima missile site are completed in time. Japan also plans to create a space
research agency within the office of the prime minister to coordinate cooperation with
other countries, but Japan docs not plan to launch satellites by itself,

Florida now has a town called [f:'l:pr: Canaveral. It extends from Port Canaveral,
which is just south of the missile launching site, to Cocoa Beach. R. A, Jamicson, a Pan
American World Airwavs range division executive is mavor but at the moment the town
has no I'Hht office of its own.

Cairo NEWSPapers have reprinted reports froom other countries that Kussia 1s

negotiating with the United Arab Republic to supplv it with guided missiles, but
UAR crfT-LII]u have refused to comment,

Dr, 5. Fred Singer, on leave as a professor of ]:rllnxu from the Umiversity of

Marvland h:- wortk .H the Jet Propulsion Laboratory, will join the Weather Bureaun
on June 1 to dircet its cxpanding meteorological satellite program,

Maj. Gen. Amo H. Luchman, Air Force chief of information, has been nominated
for command of the Sixth Allied Tactical Air Force at Lzmir, Turkey. It the nomima-
tion is approved by the North Atlantic Treaty Organization and Greece and Turkey,
whose pilots make up the Sixth, he would take command in June,

Latest space age squeleh came from a member of the House space committee’s
science panel after another member had finished a long discourse at the annual meeting
here last week: “T've hgured out that he spoke for two micro-centunes.”

—Washington Staff
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Mobile Mid-Range Missile Delayed Again

Political and technical inputs from NATO nations
continue to confuse picture, fray Pentagon tempers.

By Larry Booda

Washington—Defense Department has told the Air Force to revise its
specihications for the mobile medium-range ballistic missile (MNRBM) to
make them more detailed and more responsive to operational nquir::mcnl:ﬂ
cstablished by Defense Secretary Robert S. McNamara, including provision

for sea-based launch.

The action 1s expected to delay the releasc uf requests

for industry proposals by at least several months. It was accompanied by a
bitter exchange between Defense and Air Force officials.

Since the decision was made last October to go ahead with devclopment
of the missile, international and military politics have so affected attempts
to complete a set of specifications on which to base requests for proposals to
mdustry that some Pentagon officers have dubbed it the “Maobile Political

Missile,”

John H. Rubel, assistant secretary of
defense and deputy director of defense
tor research and engineering, who has
heen overseeing the project for the scc-
retary of defense, has found himself
caught between service ideas and the
State Department, which represents the
views of the North Atlantic Treatv Or-
ganization (NATQO). -

The MMRBM project received its
first impetus carly last vear when Gen.
Lauris Norstad, supreme allied com-
mander in Euro
chief of the U. S, European Command,
stated that such a weapon was urgently
needed for use bv the NATO nations
for gradual replacement of aircraft that
are covering ranges from 200 to 2,200
mi. Secretary of State Dean Rusk
strongly supported him,

Gen. Norstad is the theater comman-
der Secretary of Defense Robert S. Me-
Namara referred to in his document
supporting his stand on the Air Force
RS-70, wﬁn wanted a nuclear warhead
missile to replace aircraft (see p. 17).

The original Air Force idea for such
a missile was called Midgetman. This

Dyna-Soar Costs |

USAF-Boeing Dyna-Soar contractors
were told to pare S21 million from pro-
curement costs in the space glider pro-

| gram  during the next three vears to
match budget limitations set by the gov- I
ernment.

Eight major subcontractors and about
20 other suppliers at a one-day sympo-
sinm in Seattle heard officials of Boeing
Co., Dyna-Soar system contractor, an-
nounce that the major subcontractors
will have to cut nearly 50% from their
estimated expenditures on the program
im Fiscal 1963. The Boeing ofhcials
said they will save a proportional amount
on their in-house work.

16

pe and commander-in-

would have been a truck-mounted, two-
stage missile. Specifications for it were
apphied to some extent to the NINIRBM
document. When it was first proposed,
only the truck-mounted approach was
stated as a requirement.

As NATO nations were consulted, all
but one asked that a sea-based version
be included, so the missile counld be
deployed on barges and ships. Many
wanted to climinate land deploviment
altogether.

Rl’l]}tl who has made manv trips to
Europe to diseuss the MMRBM with
NATO officials, was forced to pass on
these altered requirements to the Air
Force. The specifications were rewrit-
ten but Rubel considered them msufh-
ciently detailed to be the hbasis for
requests for proposals. He ordered the
Air Foree to rework the specifications
again,

Resentment Expressed

RE‘SLI!tIlILl‘II’ over what soime officials
called “overmanagement” bv  Rubel
arose in the Air Force. Some technieal
requiremnents were also considered too
demanding—for ecxample, inclusion of
a two-star tracking-inertial gnidance svs-
tem.

The showdown came three weeks ago
when Rubel and Joseph S. Imirie, as-
sistant secretary of the Air Force for
materiel, met on the subject of chang-
ing the specifications. Result was the
Ruht.l order to rewnte,

Now the Air Foree has assigned the
commander of its Ballistic "1!-"-111!11‘-.
Division, Maj. Gen, Thomas P, Ger-
rity, to deal directly with Rubel. The
system  program  director  for  the
MMRBM at BSD is Col. Edmund F.
('Connor.

In order to gain more information be-
fore writing the specifications, Gen.
Gerrity has arranged for officials of the
Aerospace Corp, and officers from BSD

to go to Wiesbaden, Germanyv, where
a ?uprum Headquarters-Allied Powers
Europe group concerned with planning
NATO defenses 15 located. The U S.
group will try to alleviate concern on
the part of the Europeans and explain
details of the command and control
svskem.

Some of the deplovment problems
will be discussed. Political considera-
tions will dictate the type of manning,
for instance: Should the crews be multi-
lateral? National? Under NATO con-
trol completely? Who will contral the
warheads? What enteria will gnide de-
plovment? Where? When?

Presidential Control

Not the least problem to be solved
by the group and at higher levels is the
degree of control the President of the
U.S. will have over the svstem. IF it
becomes necessary to respond to an at-
tack, some provision will have to be
mude to have the MMRBM responsive
to the U. S, command and control svs-
tem. This mvolves possible changes of
laws by the U.§. and other NAT(O) na-
tions, particularly France.

Introduction of the sea-basing re-
quirement adds technical complications
to an already highly sophisticated svs-
tem housed in a small package.

Land-based svstems can use relatively
simple pendulum  devices to  establish
vertical alignment of the missile guid-
ance system prior to launch, whereas
sea-based launch requires more complex
vertical-sensing devices to compensate
for ship rolling and pitching motions,

MMRBM will be a small missile.
nughmg rmh 11,000 1b. ar08% and
measuring 23 ft. in length. It will be
1 two- w'ru;u solid-propellant  vehicle.
The missile already has been assigned
1 package that will use a combination
of a two-star tracker and an incrtial
gmdance  svstem.  Single-star  trackers
have been developed and  bwo-star
trackers are being developed for larger
missiles. Polaris, a larger missile weigh-
ing 35,000 Ib.. uses only inertial gnd-
ATICE,

Reason given for wanting a two-star
tracker-inertial package wonld be to

S-52 Satellite

Washington—Westinghouse  Electric
Corp. will build the 5-52 satellite, the
sccond of three satellites in a joint
United Kingdom-U. 8. international pro-
gram, under a Sl-million contract being
negotiated with the National Aeronautics
and Space Administration. This is the
company's first contract for a spacecraft. |
It will build two engineering test and
prototype models and two flight models.

AVIATION WEEK ond SPACE TECHNOLOGY, March 24, 1942

McNamara Views RS-70 as Doubtiul Asset

Washington—Defense Secretary Robert S, MeNamar's pre-
sentation against Air Foree's reconnaissance-strike  bomber
program—widely circulated on Capitol Hill last weck—argned
that, even if successfully developed, the RS-70 would add little
to the effectiveness of cither the strategic striking or reconnais-
sance forces,

He criticized Air Foree's former support for production of
the XB-70 supersonic bomber, stating that even USAF itsclf
now “implicitly” rejects this program by re-orienting it into
the R5-70 program,

In minimizing the requirement for an RS-70 foree, MeNa-
mira observed: “We caleulate that the strategic retaliatory
forces programed through 1967 could achieve practically com-
plete destruction of the enemy target svstem—ceven after absorb-
ing an initial nuclear attack, The addition of a foree of cither
200 B-70s, which was proposed last vear by the Air Foree,
ot the 150 R5-70s now being considered, either of which would
cost about 510 billion, would not appreciably change this
result, . . .

“With regard to the wartime reconnaissance capabilitics of
the R5-70, we have other means of performing that function
and with any adequate high-processing-rate radar system which
may be developed, the B-52s and B-58s could have a consid-
erable reconnaissance and bomb damage assessment capability
incident to their principal mission. We think that the B-52s
and B-58s, arriving after our missiles have suppressed  the
enemy's air defense, could penctrate as well or almost as well,
as the RS-70,

“A decision by the Soviet Union to produce and deploy an
anti-ICBM system could not significantly change this overall
picture, and in any event would be no less effective against the
RS-70 and its missiles. To ensure that our missiles can reach
their targets even then, we have included a substantial sum in
the 1963 budget for a ‘penetration aid program’. We also have
the option of increasing the Minuteman program for which
extra production capacity has already been provided.”

McNamara said: “Interestingly Emmgh at the very time the
Air Force is urging the production of another aircraft system
on the grounds that nuclear-armed missiles are not dependable,
(see p. 16) one theater commander is requesting the produe-

tion of a new nuclear-armed missile to replace his aireraft which
he says are too vulnerable in a nuclear war environment. And
while the Air Force, in pressing its case for a new bomber, has
questioned the dependability of noclear-armed missiles, it is at
the same time wrging an aircraft—the RS.70—which itselt
depends for its strike capability on highly sophisticated nuclear-
armed missiles,” |
Becanse of the hizhly advanced technology which will be
ivolved in developing the kev madar, commumication, and
missile subsystems for the RS-70, McNamara maintained that
a vear's delay in deciding whether to proceed with RS-70
aireraft construction “would not postpone the real operational
readiness of the first wing at all.” ii
Detailing the problems involved in the three subsystems
which will determine the effectiveness of the RS-70, McNamara
saic:
e High resolution radar, “Picture the RS-70 fving at 70,000
ft. and moving at 2,000 mph., The proposed mission would
require the gathering of radar reconnaissance data on the
presence of new targets—or known targets which may not have
been destroyed or neutralized—and the prompt processing and
amalysis of these data in flight. The proposed radar, moving
with the aircraft . . . would be seting new area at the rate of
100,000 square miles per hour or 750 million square fect
per second . . . We cannot state today with any assurance that
satisfactory  cquipment to perform this processing and display
function in an RS-70 can be made operational by 1970 . . . or
whether the human interpretation job required of the operitor |
can ever be done.” |
e Communication. “The RS-70 . . . is also to have the capabil-
ity of trapsmitting to home base, processed radar data on
fmportant target areas . . . However, the assored rate of trans
mission over intercontinental ranges in a wartime environment
would be only a minute fraction of the rate at which the data
are being acquired and processed by the RS-70 radar.”
® Missile system. The RS-70 “would also require the develop-
ment of new air-launched strike missiles. For use against hard
targets, these missiles, because of their limited size and warhead
vields, would have to be far more accurate than any strategic
air-lanmched missile now m production or development.”

radically improve the missile’s circular
crror probabilitv.  This  improvement
would be g:ll!'l[l;] at the cost of a smaller
warhead, since it would add weight.

Maintenance of these missiles b
Furopean personnel in operational use
has raised the question of whether such
H | E{IIHP}L": W Lrlp‘l'ﬂl ‘,'I, ":I,'Ll" Moy illg
around the roads of Europe can be kept
in a satisfactory state of readiness.

Another technical problem deals with
the sensitivity of ln]iisti:t missile sound

vibration damage prudm:t_d by their

(WAL | Eﬂglﬂlh. l llh VELTIOS “Ith CTy lrﬁﬂ
ment, which will varv as the missiles
are moved about.

The task the Air Force 15 now ¢m-
barked on 1s an cffort to obtain all of House.
the political and technical information
it can to include in the new specifica-
tions, which will be used as a gude by
the writers of industry proposals.

These specifications will reflect a
growing trend by DDRE to guide de-
sign proposals into narrower channels,

less leeway. unanimously
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Restudy
Vinson-McNamara Clash Averted

By Katherine Johmsen

W’.whmgt&n-lhur{:u-ﬂ*h restudy of
Air Foree's reconnaissance-strike bomber
program was ordered last week by De-
fense Secretary Robert S. MeNamara The restudy  decision
as part of the hrri!Lgt directed by Presi-
dent Kennedy
clash over the program between Con-
gress and the Administration and be-

tween two puwi;rflﬂ commttees of the  box).

action was announced
by Rep. Carl Vinson (D.-Ga.), chairman  craft,
of 'rh:: House Armed Services Commuit-
tee, at a committee session called only
a few hours before the start of House
floor debate on the Fiscal 1963 authon-
zation for aircraft and missile procure-
conscquently allowing the contractors ment. The committee promptly and House

MeNamara's

of RS-70 Is Ordered:

which removed from legislation a pro-
vision that “direccted” the Air Forcee
to use 5491 mallion for acceleration of
the RS-70 program—over McNamara's
opposition (AW Mar. 12, F. 3109,

_ ollowed by
a week MeNamara's release of his de-
tailed statement of opposition to an
expanded RS-70 effort which would in-
volve development of six aircraft (sce
Defense Department’s  program
carmarks S171 million of funds already
voted bv Congress to develop three air-

averted a  bitter

The measure, authorizing over 54
billion for missiles and over 56 hillion
for aircraft, including the $491 million
for the RS-70, was unanimously ap-
proved by the House, 403 to 0.
appropriations  committee

an amendment  members had been prepared to fight the
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provision directing Air Force to spend
money on the grounds that it invaded
their prerogative to appropriate funds
and decide what programs anthonzed
bv the Ammed Services Committee
should be implemented (AW Mar. 19,
p. 28).

In his letter to Vinson, McNamara
said that “we are nnhttmg immediately
a new study of the RS-70 program in
the light of the recommendations and
the representation of the Armed Serv-
wces Committee, This stadv will give
full consideration to the nx Iglllhtdl of
the committee program and the depth
with which the committee has L'ml:‘rh:l-
sized this. PPurthermore, if technologi-
cal developments | advance more
rapidly than we anticipated . . . we will
wish to take advantage of these ad-
vances by increasing our development
expenditures, and we wonld then wish
to expend whatever proportions of anv
increase voted by the Congress those
advances in radar technology  wonld
warrant,”

A letter from the President, accom-
panying McNamara's letter to Vinson,
said that it 1s “mecumbent upon the
Fxecutive to give everv  possible
consideration . . . to the views of the
Congress. For th.lt reason, Secrekary
McNamara has indicated to vou . . .
his willingness to re-examine the RS-70
program and related technological pos-
sthilities.”

The peaceful settlement of the RS-70
controversy was v 1]'11':![1';1\ :Iﬂl_'f_l'}][['l'[l:l ]T‘l.
members of Congress—from a comple te
victorv for Vinson's Armed  Services
Committee to a complete victorv for
MeNamara, who would now, as onc
representative said, “go  through the
motions of making a studv and then
use it as justification to brush the whole
B-70 matter under the rug and be rid
of it,”

Vinson wviewed the outcome as “a
realistic and whollv natural conclusion
of the whole nmttcr.“ [le said he be-
lieved MeNamara “was worried about
fiving directly m the face of the Con-
eress, becanse this was a war he could
never win, even if he did win a battle
now and agam . . ., His second worn
was that mavbe he was w rong about
the R5-70 . . . He could do only onc
thin -—:.LEL some  compromise  which
would allay both of these fears . . . He
arrved at the right answer—and 1 am
very glad that he did . . . Reason and
common sense have won out.”

Vinson assured the House in his floor
speech that “we are going to watch
this new study by the department even
"-'|.'L[J of the way from this point on.

“We are going to make sure that
cvery advance developed by the study
will be translated—and immediately
translated—into  the  expenditure  of
funds for the most rapid possible ad-
vancement of the RS-70." he smd.
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Slayton Controversy Emphasizes

Widening Breach Within NASA

By Edward I1. Koleum

Washington—NMedical disqualification
of Maj. Donald Slayton seven weeks be-
fore he was scheduled to flv the next
Mereurv mission underscores a widen-
ing breach between Washington space
officials and those in the field which be-
comes mare pronounced with the ex-
pansion of the Natiomal Acronautics
and Space Adminmstration.

sudden removal of Maj, Slavton came
Mar, 15 after a pancel of Air Foree and
civilian cardiologists recommended s
disqualification because of a heart flut-
ter, This  recommendation  prevailed
over the opmions of the astronauts’ per-
somal phvsician, other acromedical spe-
cialists and Project Mercurv officials,

The Slavton case is one of several ac-
tioms taken m Washington which have
cansed resentment in the hAeld during
the past 12 months, Abont a month
hefore the Mereury Redstone-3 flight of
Cdr. Alan B. Shepard, Jr.. a panel con-
vened by Dr. James [artgering, special
assistant to Jerome B. Wiesner,
White House science adviser, at Wies-
ner's request, recommended the flight
he postponed until additional physio-
logical data conld be obtamed on man'’s
responses to space fAight (AW Aug. 21,
p. 26).

They felt speciheally that too little
was known about the metabolic process
under g-loads, because of extremely high
pulse and respiration readings recorded
in both X-15 and Mercury centrifuge
MISSIONS. Fhw. high readings are con-
sidered normal by Acromedical special-
15ts,

Mercury program officials and mili-
tarv aerospace medicine specialists con-
vinced the panel, after hurried Redstone
profile Tuns on the Navv's Johnsville
centrifuge, that pilot safetv was assured.

A sccond source of resentment was
appointment of a woman consultimt for
manned space flight. Jerric Cobh, by
Tames E. Webb, NASA admimistrator.
The appointment was made withont
hrst discussing it with program officials,
who saw it as a publicity stunt at their
expense.  Webb's close ties in Okla-
lhoma, Miss Cobb’s home state, did not
help the matter.

The Slavton incident is the most seri-
ous rift, sinee it imvolves questions of
P rofessional  judgment,  responsibility

and authority. Although there undoubt-

t:dh have been other times when head-
quarters has overruled the field, there
has never heen a more embarrassing
situation because the spothight s con-
tinually on the astronants.

Maj. Slavton’s heart condition had

been known and well-monitored since
Angust, 1939, Ihs selection as Mercury
Atlas-7 pilot was made by the Manned
Spacecraft Center last November after
an Air Force board, two independ-
ent cardiologists, his physician and scv-
cral members of NASA's Life Sciences
Committee determined that the Autter
was minor and not prejudicial to his
health or ality to Av the mission,

Hhis selection was overruled by Webb
o the adviee of Air Foree Secretary
Eugene M. Zuckert, after the Air Foree
panel had met with Maj. Slavton in a
consultation.  The panel consisted of
three civilian cardiologists and eight Air
Force acromedicine  specialists.  Air
IForce said the group concurred in the
recommendation that Maj. Slavton not

flv a Mercury mission at this time, but
some Air Foree members dissented.

USAIY members were Brig. Gen.
Charles . Roadman, director of NASA
acrospiace medicme: Lt, Col. Stanlev
White, director of life sciences at
NASA's Manned Spucecraft Center; Lt.
Col. Wilham K. Donglas, the astro-

-nauts’ personal p]namm and thesc

members from the Surgeon General's
Office: Maj. Gen. Aubrey  Jennings,
Brig. Gen. Don Wenger, Col. Karl
Hﬂught{m Lt. Col. Charles Berrv and
Lt. Col. Wilbert McElvain.,

Civiian members were Dr. Proctor
| larvey, professor  of  cardiology  at
Georgetown  University: Dr. Thomas
Mattinglev, heart specialist at Washing-
ton Iln~.|:uml Center, and Dr, Iuw.m.

Braunwall, cardiology rescarcher .11‘ the
National Institute uf Iealth.

Indications are that civilians on the
panel were unammous in their recom-
mendation to ground Maj. Slavton, but
Air Force members were divided. The
united front presented by the USAIN
panel to ground the astronant in MA-7
1s believed to have stemmed from these
considerations:

* Any malfunction during the mission
—even if the vehicle blew up on the

pad—would be blamed on  Slavton's
htart with the opening for a charge
that a bureaucratic government group
averrnled eminent {:mlmm

e Scientifically, if Maj. Slavton’s defect
occurred while he was in flight, normal
clectrocardiographic readings would not
be returned, and the prime mission of
Mercury 15 to obtam baseline data for
more advanced manned space flight,

e Not enough is known at this time
about the condition under stress.

Those who oppose the decision do
so on the grounds that those who are
hest qualified to make a medical assess-
ment were overrnled and  second-
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Procurement Revisions

Washington—Defense Department last
week placed in effect a new Armed
Service Procurement Regulation (ASPR)
revision designed to reward defense con-
tractors with up to 159 gross profit for
excellence of contract performance or
punish them by reducing profits or as-
sessing penilty charges for poor perform-
I ance (AW Feb. 26, p. 25).

Deputy Defense Secretary  Roswell
Gilpatric explained that the new incen-
tive system allows credit points in three
categories: for reduction in costs below
those estimated at the beginning of a
contract, better performance than ex-
pected throughout the life of the con
tract and product reliability greater than
originally stated in contract specifica-
Hons,

guessed in a very important decision.

The White House had nothing to do
with the Slayton decision. Dr. Hart-
gering said the first he knew of it was
from the newspapers. A White Housc
official said President Kennedv did not
enter into the decision. “The Presi-
dent,” he said, “has consistently held
NASA responsible” for the space pro-
gram.

Gen. Roadman, who became chief of
NASA’s aerospace medicine program
last November, apparently triggered the
reassessment  of Maj, Slayton. Gen.
Roadman went on duty with NASA in
mid-1960 from the USAF Directorate
of Research and Advanced Technology,
in a joint USAF-NASA attempt to
quell the battle between NASA and
USAF on division of bioastronautics
responsibilities, which was then at its
peak.

Ile did not have direct dealings with
the manned space flight program until
last November, however, since the Mer-
cury bioastronantics were handled di-
rectly by the office of space flight pro-
grams, rather than the old life sciences
office, until then.

Gen. Roadman learned of Maj. Slay-
ton’s condition, diagnosed as idiopathic
paroxysmal atrial fibrillation, about a
month ago. After the two senior De-
fense Department cardiologists recom-
mended that Slavton not fly, Gen,
Roadman discussed the case with Proj-
ect Mercury officials and then he asked
the USAF Surgeon General, Maj. O. K.
Niess, to convene a panel ::nrlw. this
month on Maj. Slavton, since he is an
Air Force ofhicer.

Acromedical specialists regard as curi-
ous the decision to call in civilian con-
sultants, no matter how eminent, who
have no backgrounds in stress evalua-
tion. Clinical studies are normally made
of sick persons, while aeromedical work
mvolves those who are healthy. One
acromedical specialist said he doesn’t

understand why this Spﬂ'ﬂi;ﬂt}' was not
considered the final authority “when so
many of us have been working together
on this for so long.”

Another said it could be a question
of “too many doctors,” when only one
has the 5[:-Lc|ﬁa:, knowledge, judgment
and experience required to make a de-
cision on Slavton. The one with this
knowledge was identified as Col, Doug-
las, the astronauts’ personal physician
who discovered and diagnosed Maj.
Slavton’s heart flutter when electro-
cardiogram leads were being attached
for his first Mercury -:-Lntrlfugr_ run at
Johnsville, Pa.

Dr. Douglas immediately called in a
cardiologist in Philadelphia, who, :IfTLT
an exhaushive consultation, sail  he
found no rcason why Maj. Slavton
should not stav in the program. In No-
vember, 1959, Dr. Douglas took the
astronaut to the School of Aviation
Medicine at Brooks AFB, Tex., where
a board headed by Dr. Lawrence Lamb
found his condition was not disabling
and recommended his continued  par-
ticipation in Project Mercury,

To verify these findings, Dr. Douglas
subsequently  asked Brig. Gen. Don
Flickinger, now an independent Wash-
mgton consultant, to arrange a con-
sultation with an eminent New York
cardiologist. The cardiologist found no
reason to disqualify the astronaut. At
the time of this consultation, Gen.
Flickinger was special assistant for bio-
astronautics in the USAF Svstems Com-
mand and a member of NASA’s Life
Seiences Committee,

Dr. Douglas will be transferred after
the MA-7 flight to Patrick AFB, where
he will be deputy assistant for bioastro-
nautics. His transfer did not result from
his disagrecment with the Slavton de-
cision, according to his immediate su-
pen'nr Dr. White. Dr. Douglas’ trans-
fer had been planned several months
before the incident, Dr., White said,

Dr. Hugh L. Dryden, deputy NASA
m:lmlmatr’tl:nr Robert R. E‘llrulh direc-
tor of the Manned Spacecraft Center,
and Lt. Cdr. Scott Edrpultu new
Eﬂnf -designate for MA-7 are others who
ave voiced exception to the decision.

Atlas Malfunetion Probed |

USAF safety team last week contin
ued ity investigation of a malfunction
and hre Mar. 13 at an Atlas ICBM site
15 mi. southeast of Topeka, Kan., which
caused buckling and partial collapse of
the missile’s thin skin.

The General Dynamics Atlas E,
sheltered in a concrete “coffin launcher”
flush with ground level, apparently
buckled when failure of an electrical or
mechanical syvstem resulted in loss of in-
ternal prcﬁsnrimﬁnn.

AVIATION WEEK and SPACE TECHNOLOGY, March 26, 1962

Avioniecs Integration

Washington—=Navy's Burean of Weap-
ons will award one or more study devel-
opment contracts for integration of all
avionics equipment aboard an attack air-
craft, with emphasis on the use of micro-
electronies and solid state circuitry, for
use on the proposed VAX lightweight
attack aircraft.

Bureau of Weapons, which pioneered
the integration of communication-naviga-
tion-identification equipment into a
single package, will expand this to in-
clude weapons delivery, radar, instrumen-
tation, displays and automatic controls.

During a Washington press confer-
ence after the announcement that Slav-
ton was dlaquahﬁLd Dr. Drvden com-
mented, “Let's make it clear. Deke
[5]&[}'1:(“'1] is ready to go as far as I'm
concerned.”

Gilruth said, “. . . my own feeling is
that Deke is an [‘:"l:tl'EH]C]‘i. competent
engineer-test pilot and entirely capable
of the mission. In no case has the
abnormality interfered with Deke's per-
formance.”

Carpenter said he doesn’t “like to be
part of something of such great dis-
appointment to Deke.”

Slayton's Future

Maj. Slavton, who will retumn to the
pre-flight spacecraft checkout billet he
held for the MA-6 flight of Marine Lt.
Col. John H. Glenn, probably will be
assigned to Mercury Control as cap-
sule communicator for the Carpenter
flight.

He heard Mar. 13 that Ius selection
was to be re-evaluated, and he was
called to Washington the next dav for
the consultation. At news conferences
in Washington and Langley Field, Ins
feelings were obvious. He said he s
“damned disappointed,” and he was
“shot out of the saddle unexpectedly.”

Maj. Slavton said the condition is
a minor defect—"like having one
brown and one blue eve.” He said it
doesn’t affect his performance, and it
is not brought on by stress.

The worst result of the defect could
be a reduced efficiency in the pump-
ing action of the hmtt but Dr. Doug-
las said Slavton 1s -1hum:lmt1j_. capable
of the mission,”

Idiopathic means cause unknown;
paroxvsmal means sporadic; atrial re-
fers to the flling receptacle for blood
entering and leaving the heart; and
fibrillation increased and rhyvthmic beat.

Dr. Randolph Lovelace II, whose
Albuquerque, I”'J M., clinic assisted
in the medical evaluation of the astro-
naut candidates in early 1959, smd
Slavton “showed no sign of difficulty
at the time of his selection. e came
through with Hving colors.”
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Reusable, Orbiting Space Carrier Studied

By Irving Stone

Los Angeles—Rceusable, 10-ton, earth-
to-orbit carrier vehicle to start operation
at the beginning of the next decade for
large-scale transportation of personnel
and cargo in support of anned space
stations, lunar bases and early manned
planctary cxpeditions, will be explored
m a six-month studv program tn be
sponsored by NASA’s Marshall Space
Flicht Center.

Fndm.rl*n proposals for the study now
l:{mg evaluated were submitted Mar.
21 in response to MSFC’s RFQ No.
TP-2-74-007, which anticipates a cost-
plus-ixed fee contract, expected to
cover about 7,000 engmeenng man-
hiours,

Economic Philosophy

Studv is prompted bv the economic
philosophv that the projected state-of-
the-art for medium-sized, orbital carners
will offer transportation for 10-to-15-ton
pavloads to  low-altitude  earth-orbits
with boost vehicles such as Satum C-1
or Titan 3—both expendable launchers
designed as an extension of existing bal-
listic missiles. It is estimated that di-
rect operating cost per launch will be
$10- to S1S5-million, with a mission re-
liability of 80% to 90%%. Specific trans-
portation cost (direct operating cost
only) is estimated to be $100 to $400
per pound of pavload between 1966-
1969. Poor economv and mission re-
liability of this t'.n|:=r,r1hc:m] mode won't
satisfv. mission requirements and firing
rates anticipated for the 1970 decade,
hence a more efficient earth-to-orbit
transportation scheme will be required.

Vehicle concepts to be considered
under the study will involve configura-
tions having a minimum capabilitv for
accommodating a two-man crew and 10

passengers to a rendezvons-compatible
orbit for approximately 175-naut. mi.
altitude and return to launch site. An
alternate mode of operation anticipates
a 10-ton, possibly greater, cargo capa-
bilitv to the same orhit. Primarv em-
phasis will be placed on operational
considerations such as crew and passen-
ger safety, a high usability rate, and a
launch area not necessarily limited to
the Atlantic Missile Range.

Basic -:nnf:{;;}t underlving these ap-
proaches “shonld be compatible with a
philosophy used in the development of
supersonic commercial jet aircraft and
should offer a potential commercial
application in the late 1970s, such as
operating the vehicle over global dis-
stances for surface-to-surface transport
of cargo and personnel,” MSFC speci-
fics. But cconomic efhciencey will be
secondarv compared with safety con-
siderations.

Detailed guidelines goverming  the
study include the following:

» Operational and  economic  studies
will hr: based om launch rates of 4, 8,
and 16 per month, and an operational
time penad of 10 vears will be used to
calculate total operating costs, Launch
rates for the development phase will
depend on the contractor’s projection
of buildup schedules.

e Limit of accelerations to which pas-
sengers will be subjected is specihed as
2g during ascent and descent trajec-
tories in the standard mission profles.
An emergencev sitnation would permit
a limit of 4g.

¢ Cargo vehicle could have a crew or be
fitted with an automatic gmidance, con-
trol and rendezvons svstem. The auto-
maticallv  controlled empty  vehicle
would be left in orbit or returned to
the launch site. The mode of operation
would be based largelv on the assump-

Aerospace Surveillance Proposals Studied

Air Force's impending aerospace surveillance system study, for which industry
prupnmls (AW Feb. 19, p. 23) are now being evaluated, may be the first major
investigation under the new planning study concept.

One, possibly two, studies will be awarded soon by USAF's Electronic Svstems
Division for studies of future space surveillance and missile warning svstems under 2

planning study designated 7990-21.

Initially, the study was intended to combine into a single effort two projected Air
Force study requirements, SR 17545 and SR 17546, The first of these, SR 17545,
was entitled “Passive Optical Surveillance System,” while the second, SR 17546,

was “Surveillance and Warning Environment.” The two SRs would, in effect,

be Parts A and B of the planning study.

Part B will scck to develop concepts for, and a preferred configuration of, an inte-
grated surveillance and tactical warning complex, relving heavily on radio frequency

or radar sensors,

Fart A, it now appears, will be de-emphasized. Tt was to have been concerned
primanly with the feasibility of a concept for a space-based surveillance system
using passive optics—infrared, visual light and ultraviolet.
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tion of fairly high trafhc densities.
e Design goal and ulnmatc opperational
r:_r.}mremc*nt will aim at a mission relia-
hility of at least 99%., ]']cmlnpmcnt
eoal will require a mission reliability
of not less than 95% hefore the vehicle
flies initiallv.

® Propulsion systems need not be hased
on engines now under development
but when these developments are oper-
ationally acceptable they are to be con-
sidered.

e Abort requirements will influence pro-
pulsion svstem sclection and shaping
of the trluzttnn hence, abort will have
to be stndied in detail.

® Calculation of standard performance
data will be based on launch over the
Atlantic Missile Range and dne-cast
azimuth, but influence on pavleads of
other launch locations and azimuth
angles will have to be considered.

The carrier vehicle eventually will he
ncorporated mto Orbital Launch Oper-
ations—OLO—(AW Mar. 19, p. 78),
but present plans do not include it be-
cause it is still in the comceptual stage
of development.

Comprehensive lists of design and
analvsis criteria will be developed by
MSFC for adoption by participants in
the study, so that varions vehicle de-
signs will be comparable directly.

Vehicle Concepts

Tvpical vehicle concepts to be in-
veshigated in the study include:
e Vertical ascent rocket plane. This
vehicle would use launch facilities and
operations similar to those for the
Saturn C-1, Tt will be a two-stage con-
figuration, will use a winged booster
powered by liquid-propellant multiple
engines for acceleration to Mach § to
7 before stage separation, when the
booster will re-enter for subsonic flight
to a landing site, under turhojet power.

Second stage would nse high-energy
chemieal pmpdhuh also would be a
winged configuration to return as a
glider to the Jaunch site, after one or
more revolntions around the earth,

Pavload-carrving vehicle wonld have
a propulsion svstem for final approach
and rendezvous in orbit and for the
retardation maneuver out of orbit. This
vehicle 1s seen as a fixed-wing glider
which mav have additional semi-rigid
flexwings for letdown.
eHorizontal takeoff rocket plane. This
configuration would be supported on
the ,grmm-:l by wheels or a sled on
guide-rails and he hoosted by takeoff-
assist devices to a liftoff velocity com-
patible with wing size and the design
of the undercarniage. After liftoff the
vehicle enters a steep ascent.

Power may be supplied by a single
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rocket or a two-stage combination. A
single-stage rocket probably would have
to use a high energy propellant and
high chamber pressure to develop sufh-
cient thrust to put the wvehicle into
orbit, where the pavload would be
separated and the vehicle returned to
the landing site. A wvariation of this
technique could have the payload por-
tion contain a propulsion svstem mth
enough thrust to perform the rendez-
vous and a retardation manecuver, so
that the basic vehicle could return to
carth after one orbit around the globe.

Two-Stage Configuration

If the vehicle were a two-stage con-
figuration, the first stage could return
after attaining a speed of Mach 5 to
7 and separation from the second stage.
The second stage could use one or more
high-energy-propellant engines to attain
the programed orbit, then rendezvous,
unload passengers or pavlead, and re-
turn to the launch site.

In each case, the individual stages
and payload might have flexwings for
lift augmentation during landing.

e Horizontal takeoff air-breathing plane.
A vehicle utilizing a propulsion scheme
based on the Aerospace Plane concept
could be considered as an alternate ap-
Frﬂﬂr:h probably would have the most
easibility for providing an orhital car-
rier with global surface-to-surface trans-
portation capability. However, since the
Aerospace Plane concept has  been
studied in detail by Air Force con-
tractors, it will not be included in the
study program for primarv analvsis, al-
though results of these Air Force
studies might be used for comparison,

e Nuclear rocket. A reusable single
stage-nuclear rocket could be amh:ﬂ;cl
as a competitive system, but a detailed
operational studv emphasizing radiation
problems would have to be included.
Example of this category is Douglas Air-
craft Co.'s concept of the reusable
interplanetary  transport  approach

(Rita),

Rita Vehicle

The Rita vehicle (AW Mar. 20,
1961, p. 50) would be a coneshaped
configuration mvolving a single-stage,
self-contained propulsion svstem with-
out expendable parts so that it could be
Aown, landed, and re-flown like an air-
craft.

The study report will be required to
present a minimum of two vehicle con-
cepts, will have to include weight and
performance data for each design, cost
effectiveness of cach svstem, prehiminary
development plan and schedule of
selected svstems, an analvsis of how the
design goal of 99%, and the initial
operational reliability at 95%, would
be achieved, and pinpoint problem areas
considered critical or bevond the pres-
ent state-of-the-art,

NATO Nations to Produce Bullpup

Paris—Four NATO nations will participate in a NATO-sponsored European
production program of the Martin Bullpup air-to-ground missile.

Nations involved are United Kingdom, Denmark, Norway and Turkey. U.S,
involvement is mainly one of technical aid although U.S. reportedly may also
procure certain quantities of the European-built Bullpup.

Meeting of the four nations will be held at NATO headquarters on Mar. 26.
NATO sources hope final details, including selection of prime contractor and
appointment of key personnel, will be settled at this meeting.

NATO backing of the Martin missile marks the third important missile program
the organization has sponsored, Five NATO nations are swinging into production
on a $500 million Army-Raytheon Hawk air defense missile program. Nine NATO

nations already are producing Sidewinder air-to-air missiles in a $40-million program.

Reportedly, dollar vilue of the four-nation Bullpup program will be similar to that
of the Sidewinder. This hgure, however, could grow as other NATO nations,
notably West Germany join the Bullpup program.

NATO sources declined to interpret their sponsorship of Bullpup program as
meaning NATO has selected the Martin missile over Nord Awviation’s AS-30, It
was pointed out that the British have ordered both missiles. Moreover, NATO
officials expect Nord will sell the AS-30 to other NATO members despite the

Bullpup program.

NATO sources also revealed the organization has an expert group working on
an advanced version of an air-to-surface missile.  This effort, in which most NATO
members are participating, marks an attempt to establish a NATO-designed weapons
system—much as NATO did with the ASW Atlantic project and as it currently is
\ doing with V/STOL hghter and transport projects.

McCloy Will Head
World Peace Group

Washington—John ]. McCloy, direc-
tor of the Chase Manhattan Bank and
former presidential disarmament adviser,
last weck was designated chairman of
the l5-member general advisory com-
mittee to advise the President, Secre-
tarv of State, and the director of the
Arms Control and Disarmament Agency
on world peace problems,

Other members of the committee
confirmed by the Senate include the
following:

Gen, Thomas D. White, tormer Air
Force chief of staff and now vice presi-
dent of Eastern Air Lines; Herbert TV
York, former director of defense re-
scarch and engineering, Defense De-
partment, and now chancellor of the
University of California; Robert A, Lov-
ctt, former secretary of defense, and
now chairman of the executive com-
mittee of Umon Pacific Railroad:
George B. Kistiakowsky, professor of
chum'-‘;tn at Harvard University and a
member of the President’s Scientific
Advisorv Committee; Trevor Gardner,
former assistant secretarv of the Ainr
Force, and now president of Hycon
Manufacturing Co.; Roger M. Blough,
president, U, S, Steel Corp.; Rev. Iid-
ward A, Conwav, associate professor of
political science at Creighton Univer-
sity. ’

Also John Cowles, president of the
Minneapolis Star and Tribune Co.; Dean
A. McGee, president of Kerr-MceGee Ol
Industries; Ralph McGill, editor of the
Atlanta Constitution; George Meany,
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president of AFL-CIO; James Perkins,
vice president of the Carnegie Corp.;
Herman Phleger, member of the San
I'rancisco law hirm of Brobeck, Phleger,
and Harrison; Isidor Rabi, professor of
physics at Columbia University, New
York.

IAS/ARS Targeting
February, 1963 Merger

Los Angeles—Target date for the pro-
posed merger of the Institute of the
Acrospace Sciences and the American
Rocket Society 1s February, 1963, pro
viding memberships of both  groups
respond to a formal poll as they have
imdicated imformally.

Presidents of both organizations, L.
Flugene Root, Lockheed Missiles and
Space Co., president of the IAS, and
Dr. William . Pickering, National
Acronautics and Space Administration’s
Jet Propulsion Laboratory, president of
ARS, reported at an IAS meeting here
that work is under wav by a consoli-
dated steering committee and five work-
ing groups appointed to study the pros
and cons of the merger. A sixth group
is considering long-range plans. Func-
tion of the working groups should be
completed by early May after which a
questionnaire will be submitted to the
memberships of both groups. It 15 cx-
pected that major details of the merger
will be solved by that time.

Name of the merged organization
may be the American Institute of Aero-
nautics and Astronautics (AIAA), Root
said, although no definite decision has

been set.
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Upcoming Atlas-Centaur Flight
To Provide First Hydrogen Test

By George C. Wilson

Washington—Pace of the U. S
space program depends heavily on the
upcoming flight test of the Atlas-Cen-
taur—the vehicle slated to perform the
next deep space missions and to supply
the frst information on the use of
liquid hydrogen for propulsion.

Atlas-Centaur, scheduled to  be
launched within the next few davs, 15
being relied upon to fill the perform-
ance gap between the Atlas-Agena and
the Saturn class of space vehicles. Sinee
Centaur will be the onlv booster avail-
able for deep space mussions between
now and when the Saturn s ready n
1963, its flight tests are especially criti-
cal to the National Aeronautics and
Space  Admimistration  program (AW
Oct. 2, 1961, p. 26).

The hrst Centaur flight  test 15
scheduled to last about 15 min., with
about 5 min. of that time under zero-g
ciomditions. Centanr’s two Pratt &
Whitney, 15,000-1b, thrust A-1 engines
will be started and mmn for a few sec-
onds at zero-g as the vehicle heads
downward after reaching the 276-naut.
mi. apex of its planned trajectory (sec
chart).

Instrument Package

During the mmtial flight, Centaur
will carry more nstruments than any
vehicle so far Jaunched in the space
program. Instrumentabion will range
from a television camera peering into
the liqgmd hydrogen tanks to a senes
of gages to record mformation about
Centaur’s  structure, powerplant  and
gmdance system.

USAI' Col. Donald 1. Heaton, di-
rector of vehicles in NASA's office of
space saience, told a House Science

and  Astronautics  Subcommittee  last
week that the Centaur flight test will
be especially valuable beeause of the
knowledge gained about liquid hvdro-
gen—the high energy fuel for the upper
stages of the Saturn and Nowva space
vehicles.

One specific problem experienced in
the Centaur program during ground
tests 15 the excessive transfer of heat
from the oxvgen to the liquid hvdrogen
tank. Col. Heaton said NASA now
feels this has been solved. Proof will
come during the flight test,

Other Flights

The hrst flight is to be followed by
nine others, ending in early 1964 when
Centaur is to become operational, un-
der NASA's latest schedule. The initial
flight test was scheduled orginally for
carly 1961, but development problems
with both the engine and the vehicle
have delaved the program about one
Vear,

Col. Heaton told the House subcom-
mittee that “the engine problems of
last vear plus the myriad difhiculties of
mating the new engines, new propellant
supply svstem, new guidance and con-
trol system and new static test and
launch facilitics into a  fonctioning
vehicle svstem” have been responsible
for the delays.

e refused despite persistent  ques-
tioning by subcommittee members to
place the blame prmﬂnh on the Pratt
& Whitney engine. “The ::-ngmr. prob-
lem was the |gmlmn problem,” he said.

“I think its importance was unfortu-
nately judged more by the spectacular
results of the three EH]]]IJHH?IH than by
the difficulty in solving”™ the |gn1tmn
problem. Col. Heaton said the ignition
problem was solved rapidly and the en-

CENTALUR NOSE FAIRINGS
AND INSULATION PANELS
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ATMOSPHERIC FRICTION
DESTROYS CENTAUR

FLIGHT PROFILE for first Atlas-Centaur test mission shows launch, staging and re-entry,
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gines are now progressing on schedule,

Smee the engme cexplosions, Col.
Heaton smid, there have been over 700
successful  engine  ground  test  runs
lasting as long as 50 sce. Later tests call
for burning both engines for 270 sec.,
the maximum time they will run in
flight.

Advent Satellite

He said the shppage in the Centaur
-:]f.ulupnumt program has delayed the
launching of the Advent military com-
munication satellite and Surveyor un-
manned lunar vehicle about six months.

NASA and the Air Force Systems
Command are studymg the pu*.-.:hﬂ]h
of injecting Advent into its proper orbit
by using the Survevor framework, Col.
Heaton said Dick CLk irk, trajectory
specialist at the Jet Fmpulsi{m Labora-
tory, proposed putting the Surveyor
framework between the top of Centaur
and Advent. At the presenbed 22,300
mi. height, a ground signal would com-
mand Surveyor to put Advent into posi-
tion. Col, Heaton said Surveyor's en-
gines appear to have just about the
right amount of power to tum Advent
mto the proper plane and give 1t the
necessary velocity to stay m orbit, The
Survevor framework would remain in
orbit after completing its task. The
weight of the Advent satellite is not a
problem, Col. Heaton smid. Advent’s
weight has not grown appreciably since
tlu,d Centaur mission was planned, he
LH I

Other Roles

Other jobs for the Atlas-Centaur in-
clude carrving the Survevor vehicle to
the moon, the Marmer B vehide to
Mars and taking Advanced Research
Projects ‘Lgﬂuﬁ-"ﬂﬂ'ﬁ’\ energetic  par-
ticles satellites into space. Col. Heaton
estimated that once Centaur becomes
operational, NASA missions alone will
require launching 12 vehicles every vear
through this decade.

Total cost for making Centaur op-
crational, Col. Heaton said, will be
about $350 million, This compares with
an estimate of under %200 million
given bv NASA Deputy Administrator
Hugh Drvden last year (AW Oct. 23,
1961, p. 22).

The civilian space agency is asking
Congress for 566.7 million for Centaur
for Fiscal 1963.

To meet design pavloads, NASA
started in Fiscal 1962 and will continue
in Fiseal 1963 an effort to reduce the
weight of the Centaur vehicle. Steps
include removing some of the telem-
ctry, relocating  tracking  equipment
from the second to the first stage and
redesigning some of the clectrical com-
ponents, NASA is studying such other
changes as repackaging the guidance
components, redesigning the tanks and
using different materials.
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U.S., USSR Space Exploration Talks Near

United Nations, N. Y.—United
States and Soviet representatives will
begin private meetings here this week to
mvestigate the {Jnmhjhtlu of coopera-
tive U, 5.-USSRK space explomtions, as
suggested by huth President John 1.
Kennedy and Premier Nikita Khrush-
chev in a recent exchange of letters.

Francis T. P. P]I:I‘HPE{HI U. 5. deputy
permanent r-:.prumhhu to the United
Nations and chief U.S, representative
to the UN's Comumttee on the Peace-
ful Uses of Outer Space, will meet with
Platon D. Morozov, his Soviet counter-
part at the UN, to make arrangements
for the discussions. President Kennedy
named Dr. Hugh Drvden, deputy ad-
munistrator of the National Acronautics
and Space Admimstration, to represent
the U.S, in technical conferences with
Prof. Anatoli A. Blagonravov of the
Soviet Academv of Scienees.

After Lt. Col, John H, Glenn's or
batal flight last month, Premier Khrush-
chev made a general recommendation
for U.S.-USSR cooperation in space in
his congratulatory message to the U. S,
Kennedy replied on Mar., 7 with a let-
ter that contained these proposals:

* Meteorological satellite system be os-
tablished, wl:h the U.S. and USSR
cach placing such a satellite mto near-
polar orbits in planes approximately
perpendicular to  each other.  Data
gathered from the satellites wonld he
made available to the world.

¢ T'racking stations be established and
cquipped by each country in the other’s
territory, with the latter providing the
operating personnel. Thus, the U.S
would provide equipment for Soviet
technicians to use on Russian soil in
the tracking of both U.S. and USSR
spacecraft. The Soviets would do the
same in the U.S.

o Mapping of the carth’s magnetic
fhiclds be accomplished by one UL S, and
one Soviet satellite, with one in a low
carth orbit and the other at a much
higher altitude.

e Communications satellites, with the
USSR joining other nations planning
to parhicipate m U. S, programs.

e Pool of space medicine data on the
basis of common interest in manned
space flight and the universal desire to
cnsure man’s survivability in a space
environment.

Last week, Khrushchev agreed to
cooperate with the U. S, in the explora-
tion of space, but emphasized that
such joint efforts would depend to some
extent on progress made in disarma-
ment. Faillure to reach an agreement
on general and complete disarmament,
he told the U, S. President in his letter,
limited both nations’ alnhty to effec-
tively -:Empu.ltl: mn space.

Khrushchev's letter embodied six pro-

posals, four of which—meteorology,
communications, tracking and mag-
netic-held mapping — approximated
those points i Kennedv's message. The
Soviet premier made no mention of a
space medical data pool, but instead
called for agreement on a common ap-
proach to legal problems arising out of
space exploration and on rendering aid
o 'u]}iE,Ll:'llfl im cistress.

Kennedy, at a f_tllI[Ll'L!'lLl;_ last week,
described  himself  as “gratified” by
Khrushehev's constructive response.

OF the varions arcas of possible co-
operation  histed by Kennedv  and
Khrushchev, meteorological and com-
munications satellites were emphasized

by U.5. and Soviet delegates in the
United Nations Committee on  the
Peacetul Uses of Outer Space last weck
—giving nse to speculation that these
might be the frst joint space cfforts
negotiated between the two countries.

The UN space committee, meeting
for its first working session since its
revival last vear (AW Dee. 18, p. 32),
also heard from David A, ﬂmu SCCTC-
tary general of the World Meteorologi-
cal Organization (WMOQO), a special UN
ageneyv, Davies reported on his organ-
ization’s progress i the formulation of
a report on weather science and fore-
casting, as requested last vear by a UN

=T
General Assembly resolution.

Administration Is Ready to Modify

Its Stand on Comsat Ownership

Washington—Admmstration  at-
tempted last week to curb increasing
congressional support for ownership of

a communications satellite svstem by a

small group of communications com-
mon carriers—with Amernican Telephone
& Telegraph Co. dominant—by volun-
teering to modify its own proposal for
broad-based public ownership (AW
Feb, 12, p. 26).

Attorney General Robert 19, Kennedy
spearheaded the new move in testimony
to House commerce committec.

The new plan discussed at the session
would involve financing by one class of
stock—with a |1LI'LLIHWL of the total
subscription reserved  for communica-
tions carriers and the remamder avail-
able to the general public.

Rep. Oren Hams (D-Ark), chair-
man of the committee, suggested this
tvpe ownership, and Kennedy said he
thought 1t “would work out.”

The probable controversy will be over
the percentage division. 1arris proposed
more than 50% for the carriers. The
Adminmistration would agree to no maore
than a 50% ownership by the carriers,
i spokesman told Aviarion Week,

Under the Administration’s original
plan, there would be two classes of
nnmrafn]] Class A stock, carrving vot-
ing rights and eligible for dividends,
could be purch: sed by anvone, includ-
mg commumcations common Carrers.
Class B stock would be available only
to the carners and their mvestment
it could be included in their rate base.
It would pav no dividends and carry no
voting rigﬂ’r.‘-.

Under this plan, Harris noted, it
would be theoretically possible for the
communications carriers to buy all of
the Class A stock. Kennedy estimated
the cost of the initial commercial satel-

AVIATION WEEK and SPACE TECHNOLOGY, March 26, 19462

lite system at “between $100 and 5400
million—it is too early to tell”

In his testimony, Kennedy repeatedly
cmphasized that the Administration is
not wedded to specific provisions in its
original  proposal.  He  expressed  the
hope that by working together, the Ad-
ministration  and  Congress  could
achicve “the best possible ideas and the
best possible Imgmm_ for legislation
cstablishing a private monopoly to de-
velop and operate the svstem.

Kennedy, however, was firmly  op-
posed to all-carrier ownership and domi-
nation bv AT&T. Carner ownership
has been vigorouslv urged by Federal
Communications Commission, as well
as by AT&T and other carriers (AW
Mar. 12, p. 311).

The compromises which Kennedy
agreed to make i controversial points
of the onginal proposal were:
® Reduce the price of stock offered the
public to 5100 from the $51.000 a share
for Class A stock under the President’s
original plan.
¢ Permit communications carnicrs  to
build and own their own ground sta-
tions for the satellite svstem. Under
the President’s plan these would be
owned by the satellite svstem corpora-
tion.

e Lessen the extensive authonty of the
U. §, President to direct and intercede
in the functioning of the private satel-
lite corporation,

® Recast the role of the State Depart-
ment to that of foreign policy adviser
and policy director for the satellite cor-
poration, rather than the negohiator
with foreign governments.

Committee members—who had previ-
ously shown strong support for all-car-
rier ownership—were receptive to Ken-
nedy's compromise approach.
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First Titan 2 Launched

First USAF-Martin Titan 2 missile flew
5,000 mi. over the Atlantic Missile Range
Mar. 16 in the frst flight test of the new
vehicle, which nses storable propellants and
will be launched trom onderground silos in
operational wse.  Test objectives were to
cvaluate the Acrojet-General Corp. propul-
sion  system, which wses two  215.000-]b,
thrust engines in the hrst stage and one
LOO000-1b,  thrmst engine in the second;
staging techmque: general fight  perform-
ance, accuracy and distance,  USAF said all
objectives were met, Titan 2 also carried
the frst General Electric Mark 6 re-entry
vehicle to be flight tested. The missile later
will boost the two-man Gemini capsule for
development of rendezvons techniques and
hecome the core of a larger space vehicle
that will emplov solid propellant boosters
and high-energy upper stages (AW Feb. 19,
p. 28).
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Khrushchey Claims
New ‘Global Rockel’

Moscow—=[Enormous sums spent by
the U.S. for ballishic massile L‘uh
warning svstems and  on  anti-missile
projects  have been  wasted  because
Russian scientists have created a new
“global missile”™ that is imvulnerable to
anti-missilec  weapons anedd can ap-
proach the U. S, along any trajectory
—including one across the South Pole—
Sovict I’H_nmr Nikita  Khrushchev
sl

Khrushchey did not sav such a mis-
sile would cither go into a partial earth
orhit or become an orbiting warhead
before descending on its target, But he
noted that the U.S. had buwilt early
waming radar sites (the Ballishic Mis-
sile Earlv Warning Svstem) and other
installations near 1_'|H., North Pole to
intereept  rockets flving the  shortest
trajectory from Russia, and said: “The
TEW gI“h'rIll rocket can fAv around the
world 1 am !.]IH.L'L'IHH and deal a blow
at fl]‘l". sl I.':lr“f..t

IFrancis fLm Powers' Lockheed U-2
reconnaissance  aircraft  “fAew  from
Pakistan to Sverdlovsk to have a look
at the aren where it was assumed our
intercomtinental missiles were situated
—where thev were supposed to be ac-
cording to their caleulations, since s
15 the hlmrtut trajectory for hring in-
tercontinental  missiles,” Hln'uﬂl'n:hl;*r
sand,

“Even if it is assumed that the
American military were right in their
caleulations, we can now fire from those
paositions not across the North Pole but
m the opposite direction,”

Manned Flights May
Await New Sputniks

Moscow—Soviet Union’s launching
of the first 1 a new series of scientific
carth satellites on Nar, 16 could mean
that the orbiting of the next Russian
cosmonaunt will not be attempted un-
til the satellites have made a more de-
tatled survey of conditions affecting
manned flight.

For tour and a half vears, Russia has
followed a pattern of launching its
satellites and space probes in series hav-
ing related missions. Onlv once has it
interrupted the lannching of a series
with one tvpe of mission to fire satel-
lites with a different tvpe of mission.

The orbit of the satellite Taunched
Mar, 16 has an imclination to the equa-
torial plane of 49 deg. instead of the
standard 64-65 deg. used for all earlier
Russian satellites, Russia also revealed
less detail about the mam mission of
this satellite than it has for anv other
except the one that preceded the or-
bital launch of a space probe to Venus

carly last year (AW Peb, 15, p. 28).

The official news agency  Tass said
the new senes of ‘artificial earth satel-
lites"—the same term used for the
first three Russian Spubmks—will he
launched “from different cosmodromes
of the Soviet Union dunng 1962.7

Apogee of 609.07 mi. and perigee of
134.87 mi. for the new Sputmk are
similar to those of the frst three Ruos-
sian satellites. Sputnik 1 had an 1pngcu
of 338 mi. and a perigee of 142
Sputnik 2 had an apogee of 1,038 mi.
and a perigee of 140 mi.: and Sputnik
3 lud an apogee of 1,167 mi. and a
perigee of 135 mi. Initial period of the
new satellite 15 96.35 min, Russia saud
the satellite is transmitting on 20,003
and 90.018 me.

Chrbit of the latest Spatnik shoudd
aive it 1 long enough hifetime to cover
’rIH_ L5 nml:_n test series that is to
hegin in the Pacific Ocean next month.
\.lt!::m"]l Russia did not speeify what
mstrumentation  this  satellite CATTICS,
Tass said one function of the new se-
nics will he the “studv of the distnbu-
tion and formation of cloud patterns
i the carth’s ahmosphere”—mdicating
that infrared devices and  television
cameras might he aboard.

Some U. S, observers beheve Russia
may have separate task forces working
on scienhific earth satellites, lunar and
planctary  probes and manned  space-
craft, just as this countrv does.

\\’]ILIL it docs not seem likelv that
flichts of Soviet cosmonauts would e
delaved until a long series of scientific
satellites had been flown, it mav he
that Russia wants to investigate specific
prablems before making more manned
flizghts.

Prof. Nikolai Pushkov, director of the

Institute  of  Terrestnal  Magnetism,
lomosphere and Propagation of Radio-
waves of the USSR Academy of Sci-
cniees, was quoted by Tass as saving that
the new program  envisions  solutions
to all vital problems raised by previous
space research.

Senate to Investigate
Missile Costs, Profits

Washington—First of a scries of
public hearings on charges of excessive
costs and prohts in missile procurement
will start Apr. 3, Sen. John MeClellan
(D.-Ark.), chairman of the Senate
Permanent Subcommittee on Investiga-
tions, said last week,

The group will endeavor to evaluate
the Army's “in house” management of
missile programs as against Air Force's
weapons  system  procurement,  under
which industrv is delegated a greater
degree of management rupunqjhﬂm

Contractors slated to testifv, mainly
on the three following programs are:
o Armv Nike air defense Progrim—
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Western Electne Co, and Douglas Air-
craft Co. This was managed by Army
Ballistic Missile Agenev, now the Army
Ordnance Missile Command.

e Atlas intercontinental ballistic mis-
sile prngmm—fuluﬂ Dyramics Astro-
nautics, the prime contractor. USAF
obtained technical direction from Space
Technology  Laboratones, now  Aecro-
space Corp.
® Bomarc air defense program—Bocing
Co., Waestinghouse FElectric  Corp.,
Acrojet-General Corp., Thiokol Chemi-
cal Corp., and International Telephone
and Telegraph Co.  Boeing was the
prime contractor.

Lear, Inc., FMC Corp., Fruchauf
Trailer Co., and Consolidated Western
Steel Division of United States Steel
Corp. are also scheduled to appear.
Other companies will be called.

Defense Considering

TFX vs. F4H-1 Study

Washington—Defense  Department
has added a note of uncertainty to the
proposed Air Force-Navy TFX tactical
fighter (AW Feb. 19, p. 31) by consid-
f_rmg a cost-effectiveness study compar-
ing it with the McDonnell F4H-1,
which is being purchased in quantity
by the two services.

The study would applv a rule that
Defense Secretary Robert S, McNamara
is increasingly emploving in comparing
proposed new weapon svstems with
those currently upr.ntmml The per
centage of increase in cost of the new
system over the old cannot exceed by
more than 20 times the percentage of
merease in performance capability, For
example, a 5% increase in performance
capability would not be permitted to
result in more than a 100% increase
n cost.

Defense last week confirmed that the
Pratt & Whitney TF-30 turbofan en-

gine has been chosen to power the
TFX, which has been redesignated the

I-111A. The engine’s milirar}- designa-
tion is the JTF10A-20.
Pentagon sources smid the delay in
qnm:u.ml::mg the choice (AW Feh. 26,
25) was due to high-level Air Force
objections to being told by the Defense
Department to usc a Navy -developed
cngine and hnmg it produced in a
Navv-controlled plant. Air orce had
Lﬂ[’ﬂll]‘lgﬂ'ﬂ the General Electric Co.
to design an engine for its original TI'X
project, which was later ordered by De-
fense to be combined into the bi-service
pm]:mt
IFinal design competition on the
IF-111A has been narrowed to The
Bocing Co. and General Dynamics
Corp. Boeing, whose original proposal
was built around the General Electric
MI'295 engine, was told Jan. 30 to
alter its design to incorporate the

JTFI10A (AW Feb, 12, p. 28), The
JTF10A s 2 in. greater in diameter
and shghtly longer than the MIT295,
and weighs more, Forcing the JTF10A
on Boeing, whose design for the F-111A
was considered best, was another source
of Air FForce 1rnitation.

The ]JTFI10A, urngnm'ﬁh developed
to power the Navy's canceled Missileer
aircraft, has been flight tested in a pod
hung from the fusclage of a B-45
bomber over the Hartford, Conn. area.
The Pratt & Whitney plant is located
m East Hartford.

Specifications state that engine with-
out afterburner ]}rndm:r, 10,750 1b. of
thrust military rating. With rfh,rhnnmr
the thrust requirement is 18,500 1h.
Development growth has alreadv raised
the thrust without afterburner to more
than 12,000 b, By the time the engine
goes into production it will probably
produce 14,000 1b. of thrust without
afterburmer.  Installed weight will be
about 3.500 1b., but this will not be-
come frm until the development cyvele
of the airframe is almost completed.

The I-111A program, over the next
cight vears, 15 expected to reach 54-5
billion, of which $800 million would be
spent on engines.

Another engine, the Allison AR16S,
a version of the British Spev, was in the
engine competition, but was not in-
cluded as the first choice of anv of the
six TFX designs originally submitted.

DOD Research Unit

Gains New Deputies

Washington—Number of deputy di-
rectors in the office of Dr. Harold
Brown, director of defense research and
engineering, has been increased from
three to six in the most recent reorgani-
zation of the office, whose influence
over weapon svstems decisions has
erown more powerful in the Kennedy
Administration,

Deputy director-weapon systems has
been split into two offices—deputy di-
rf::tn-rr'r.tmt{,gh: and defense svstems
and deputy  director-tactical  warfare
systems.  Dr. Marvin  Stern headed
both offices temporarily before resign-
ing Mar. 23.

Another new office, deputy director-
engineering and chemistry, under Dr.
. H. Gardner, has also been  estab-
lished. Its scope will include engincer-
ing, materials, chemical technology
and biological and chemical warfare.

Dr. Eugine G. Fubini, tormerly
deputy dircctor-research now is deputy
director-rescarch and information  sys-
tems.

Vice Adm. C. B. Martell, who for-
merlv headed the directorate of admin-
istration, now has the title of deputy
director-administration and  manage-
ment,
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News Digest

Scandinavian  Airlines  System  r1c-
turned its fcet of 20 Sud Caravelles to
service last week after several davs’
grounding ordered after the main under-
carriage of an SAS Caravelle collapsed
as it taxied to takeoff posihom on a
planned Copenhagen-London flight.

World-wide telephonic communica-
tion plan consisting of placing nine
satellites in an equatorial circular orbit
has been submitted to the Bntish gos
crnment by an industrial consortium of
11 major British c¢lectrical hrms. Cost
for the system is estimated at $600 mil-
lion and cooperation of British Com-
monwealth nations is  considered a
requisite.

Contracts exceeding $1 million have
]]LEI'I received by Aerolab Development
for rocket development work. In-
Elmlr:-:I i5 a development and fabnea-
tion subcontract from Raytheon Co.
as part of Advanced Research Projects
Agency Arpat program for terminal de-
fense against ICBMs, and Argo D-4
and D-§ configurations for NASA's God-
dard Space Flight Center, Air Force
Cambridge Rescarch Laboratories, and
Flectro-Optical Svstems, Inc.

Motorola's Military Electronics Divi-
sion, Scottsdale, Ariz., has been selected
by Jet Propulsion Laboratory to build
S-band radio receivers and transmitter
exciters for its Deep Space Instrumen-
tation Facility after a hotlv contested
c{&mpthhun (AW Mar, 5, 15: Feb.

, p. 59). Contract is for S] million.

Titan 3 inertial guidance proposals
were submitted to Air Foree last week
by a number of avionics organizations,
mcludmg Nortronics, Autonetics, Gen-
eral Electric and a ff..'l:ll! of Space Tech-
nology Laboratories and American Bosch
Arma.

Teamsters Union, by a vote of 2,431
to 2,064, won a representation election
on Nar. 21 at the Stratford and Bridge-
port, Conn., plants of United Aircraft
Corp.’s 'isLnrsiu.x Aircraft Division. An
carhier Teamster victory at  Sikorsky
was voided by the National Labor Re-
lations Board (AW Mar. 5, p. 26).

North American Aviation, Inc., has
been awarded a $67,725,443 Navy con-
tract to produce a tachtical reconnais-
sance version of the A3J<]1 Vigilante
twin-enging Mach 2 bomber.

Delta, Trans World, National,
Northeast and Northwest airlines last
week fled vigorous protests asking the
CAB to unpcnd and investigate Fast-
ern Air Lines' proposed low-fare tariff

package (AW Mar. 5, p. 30).
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AIR TRANSPORT

American Initiated Merger Discussions

Airlines tell CAB Eastern was seeking possible con-
solidations; Rockefeller served as intermediary.

Washington—First overtures toward an American-Fastern  merger werc
made by American Airlines at a time when Eastern was shopping for consoli-

dation possibilities with other carners,

In a joint response filed last week with the Civil Aeronautics Board,
answer to a request for imformation by CAB bureau counsel and interested
parties, American said that on Oct. 10 it had asked Laurance S. Rockefeller
to serve as an intermediary in sounding out Fastern's reaction to a merger pro-
posal. American said it did not wish to approach the carrier directly unless
there was reason to believe that Iastern would be interested.

Later, a series of mectings was held
between the two airlines, culmimating
in i L'I{_ﬁnitiﬂ_ agreement  signed  on
Jan, 22 (AW Jan. 29, p. 36). During
this period, Eastern approached TWA
with a merger proposition and top of-
ficials of these two airlines met on Dec.
4 to discuss details (AW Jan. 15, p.
a8).

Details of Report

Other facts disclosed in the report
filed with the CAB include:
e Fastern forecast a substantial profit
for itself n 1962 and subsequent years
but, durmg exploratory talks, American
did not agree with these predictions.
In a fnre.,r:ul fled with hnancal insti-
tutions, Eastern assumed that its carn-
mgs during the next cight vears would
be 510 milhon annually,
® [n the forecast, which was prepared
prior to the merger talks, Eastern esh-
mated its working capital balance would
reach a high of $35.5 million with a
cash balance of 559.1 million by the
end of 1962, but would taper oft to a
working capital deheit of $72 million

and a cash dehicit of 532.2 million at the

end ot 1965, after accepting delivery
of 40 Boemmg 7217 transports beginming
in late 1963, However, by 19635, senior
debt will have been reduced to $104
million, which, under minimum  debt
ratios, would increase allowable bor-
rowing power to 5100 milhon to offsct
working capital losses.

e American has agreed to give seven
Fastern offhicers executive positions in
the merged company if the officers agree
to stay 'i.nl;ll the merged arrhne for 18
months after the cffective date of the
merger. [Following the 18-month period,
each will recewve at Jeast three vears
salary at a rate not less than that an
effect with Eastern on Jan. 1, whether
he remaims with the merged company
or not.

e Carriers were unable to hx a set mar
ket value for used aireraft, although
both were of the opmion that the mar-
ket value of jet aireraft is at least equal to
the book value—original cost less depre-
ciation. Recent aircraft prices paid to
American include a Lockheed lectra,

Trunklines’ 1961 On-Time Performance

Source: Civil Acrommbics Board

Carrier Total flights On-time or within

(non-stop and 15 min, of schedule

onc-stop)
Number %

BRSO i e anas (3,234 53.006 §3.83
BranilE .. ... 15.245 12.376 81.18
ATETICEN. . onvrvasvis 70,548 55.149 75.05
Trams World. . . ..... ; 35.597 27.160 75.606
Eindbed o cviooamaiians 6G6.674 50,280 75.41
Nationa]l .. ..ioiiseey ],499 6,352 74.77
Continental ......... 16,950 12.611 74.4(0)
Western ..o ennnnn 13,142 9.001 (5,49
Northemst s 28,186 19,272 (8.37
B P 23,336 15,109 64.76
Narthwest ... B.628 5,319 h1.65
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$1.7 milhon; a Douglas DC-7B, $315.-
000; a DC-6B, $325.000; and a Con-
vair 240, %147.000. Eastern sold 14
Lockheed 749s at $50,000 cach in Jan-
uary, 1961 and, more recently, 10 Mar-
tin 404s at prices ranging from $82,000
to $122.000 ecach.

® Merged company will improve the
Boston-New  York-\Washington — Air
Shuttle by placing Lockheed Electras
into service, First-class service will be
limited to four round trips daily on the
ronte.

e Two companies now employ a total
of 42,000 persons. In 1961, new vacan-
cies created by resignations, retirements
and other causes were 4,692, Personnel
reductions caused by the merger will be
substantially less than annual losses
from turnover,

Iastern’s munutes of the board of
directors meeting on the merger dis-
closed that the companv's management
had studied the possibilities of mergers
with several airhines as a means of off-
setting the airline’s pmh]ﬂms of short
routes, short-haul flights and “the exces-
sive amount of multiple competition
which has been mpcnmpnsml upon
Fastern in recent vears.

Rockefeller, who holds 93,636 shares
of Eastern common stock or 2.90% of
all outstanding common shares, agreed
to discuss the merger proposal with
Fastern after he was approached on the
subject by Manly  Fleischmann, an
Amerncan director. Fleischmann acted
on the request of C. R, Smith, Amen-
can president,

Talks with Rockefeller

Rockefeller talked to Fastern’s Board
Chairman E. V. Rickenbacker, who
will retire when  the compames are
merged (AW Mar. 19, p. 41), and East-
e President Malcolm A, Maclntyre.
They showed mterest and asked Rocke-
feller to explore the matter further.

On Oct. 17, a meeting was held in
Rockefeller's office where actual dis-
cussions began between Rockefeller,
Harper Woodward—an astern director
—[leischmann, Smith and William .
Hogan, Amernican’s executive director of
hnance. No dehnite proposals were
mide by either side but a strong interest
m continming discussions was shown by
all parties.

On Oct, 25, the first proposals for the
basis of a stock exch: ange was made by
American at a mecting held in Smith's
New York apartment. This offer called
for an exchange of six shares of Ameri-
can stock for five of Fastern, or a ratio
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of 1.20 to 1. In subsequent meetings,
Eastern revealed that the Amerncan
offer was unacceptable,

American then supplemented the
1.20 exchange ratio by an ofter to give
warrants to Eastern’s sharcholders to
the extent that Eastern was able to
show profits by the end of 1962 or by
the t:*ﬂl:,{:tm: date of the merger, which-
ever was earlier. If Eastern's carnings
were between 30 cents and 51,50 per
share durmng this period, each share of
Fastern would receive, in addition to
the 1.20 shares of American stock, a
warrant to purchase one-third of a
share of American stock.

If earnings were more than $1.50, a
warrant to purchase two-thirds of a
share of American stock would be
granted each Eastern share, But Eastern
continued to show dissatisfaction with
the 1.20 ratio.

Amencan then mmcereased the ratio to
1.25, but also boosted the carmings
minimum for the 1ssuance of warrants.
Fastern, however, still balked at the
ratio and fAnally, on Jan. 35, Fastern
accepted an American proposal for a
1.30 exchange ratio, plus a warrant to
buy one-third of a share at 528 per share.
Definitive contract was presented to the
board of directors of each company on
Jan. 23 and signed on that date.

Engineer-Pilot Issue
Centered at Pan Am

Washington—Flight Engineers Inter-
national Assns announced plan to
strike Pan American World Airwavs Fri-
day, after 21 months of 1 negotiation and
a vear of government study, i1s being
viewed as a test case which could lead
to an industrv-wide settlement of the
crew complement issue.

No progress in negotiations over the
final aceptance of the Feinsinger Re-
port (AW Oect. 235, p. 35) was noted
by either the airline or union late last
week and FEIA continued to maintain
that it would walk out Fridav.

The threat of a complete shutdown
of all U.5, international operations by
FEIA was narrowly averted earlier 1n
the week when a special presidential
emergency board was appointed to head
off a strike against Trans World Air-

lines. Under the terms of the Raillwav

Labor Act this action automaticallv de-
lavs a strike agamnst TWA for 60 davs.

=T : B
TCA Deficit

Trans-Canada Air Lines reported a
1961 deficit of 56,450,082, the largest
loss in the airine’s 25-vear history. The

airline cited “deterioration in average
revenue per passenger miles Aown,” and
shifts in Canadian travel habits as reasons
for the loss.

Congress’ Interest in Southern

Pilots’ 21-Month Strike Intensifies

Washington—Congressional  interest
in the 21-month strike of Southem Air-
ways pilots intensified last week as the
airfline prepared to defend its position
before a special presidential labor au-
thority and the union announced its
abandonment of a competing air taxi
service established by the strikers.

Rep. Frank Kowalski (D.-Conn.), a
strong advocate of controlling federal
subsidv pavments, has introduced legis-
lation to denv subsidy to any airhines
that do not make “reasonable efforts”™ to
settle labor disputes.

Kowalski’'s Statement

In an earher telegram to Prof. Nathan
B. Feinsinger, who was appointed by
the White House to investigate the
strike, Kowalski said, “if an industry 15
involved in a labor dispute such that it
incurs losses directly attributed to this
dispute, under no circumstances should
the government allow public funds to
be used to underwnte these losses”
(AW Mar. 5, p. 32).

Sen. Estes Kefauver (D.-Tenn.) has
also taken an mterest in the investiga-
tion. Part of the evidence submitted
bv the Air Line Pilots Assn, during the
hearings included a letter from Kefauver
urging F cinsinger to investigate each in-
dividual complaint about  Southern’s
non-union replacement  pilots.  The
senator said he had asked the Federal
Aviation Agencv to produce their Aind-
mgs on these complaints, but  the
Agency failed to complv. Femsinger
said he would determine later whether
the FAA should produce this informa-
tion,

ALPA's Case

ALPA has contended that Southem
intentionally failed to bargain in good
faith, as required under provisions of
the Railwav Labor Act, and that the
company further refused to rehire the
striking pilots after general contract
terms had been agreed to by both
partics. Acceptance of a Southemn de-
mand that retuming strikers assume a
lower seniority listing than the present
pilots amounts to ** punitive action™ on
the part of the company, the union
said.

The airline is tentatively scheduled
to defend its position this week, but
resumption of the hearings may be de-
laved because of other airline labor
problems being investigated by Fein-
singer.

ALPA has also charged that the use
of non-union pilots bv Southern has
resulted in an unsafe airline operation.
FAA countered that Southern has had
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an “unusually good™ safety record dur-
ing the strike, Out of a total 345
complaints filed against the carner,
mostly by ALPA, the Agency said that
200 C'Inrged on-time violations, FAA
said investigation disclosed actual vio-
lations in only two cases. Since the
beginning of the stnke on June 3, 1960,
the Agency testihed that it has acted
. five cases involving violations of
Civil Air Regulations by the airline, and
14 violations by individual pilots of the
airline.

Meanwhile, the umion has disclosed
the sale of its mterest in Superior Air-
ways, an air taxi operation, after more
than a vear of unprofitable competition
against Southern. [Established in De-
cember, 1960, by a group of the strik-
ers, Superior emploved 30 pilots and
operated seven twin-engine, seven-pas-
senger  de  Havilland  Dove  aircraft,
Netther the umion’s mmitial investment
in the venture, nor the final sales price
was disclosed by ALPA spokesmen.

Eastern Operation Sold

The castern portion of the Superior
operations was sold to the Parker Oil
Co., of Ozark, Alabama. Parker will
retain the Superior name and keep the
air taxi headquarters in Atlanta to serve
Georgia and Alabama points, the umon
sael.

Balance of the air taxi operation has
been assumed by Trans Air Lines, an air
tax1 operator based in New Orleans and
providing service throughout Louisiana,

Further detamls of the transaction,
concluded Mar. 1, were not disclosed
but it is believed that the sale included
onlv the Superior operating authoritv
and ground cquipment, The fleet of de
Havilland aircraft is understood to have
heen purchased outright by the umon,
and was not made a pﬂrt of the ru:r,nt
Hill:.."-. |gru_|nel‘|t

Trunklines’ 1961 Loss

Washington=U. 8. trunkline losses for
1961 exceeded 534 million, compared
with a net profit of $1.1 million in 1960,
according to Air Transport Assn. figures.

Operating revenues for 1961 were
I 52,026 billion while operating expenses

were 52.019 billion, giving an operating
profit of $6.3 million. However, non-
operating expenses, taxes and special
items reduced this figure to a loss of
534,053,000,

For January, 1962, the trunklines lost
$5.7 million compared with a 54 million
loss for the same period last vear, ATA
said.

B SR S,
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INDUSTRY TOTAL
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U.S. Domestic, International Airline

Revenue
Adrerafl
Miles [0 20)

g, 298
31,008
24,500
51,255
110,098
25,082
21,273
23,7313
85,588
170, 459
18,503

e e e ——

680,195

2,323
3,473
1,624
o7
12,203
BHB

43
7,923
4 517
101,505
295
2,405
7,793

&,6337
1,721

164,051

Q. 779
4,397
5,743
9. 437
6,658
8,502
15,211
8,78y
5,297
f,.804
8,213
7,725
6,774

T T e cm—— '\-—_—__I-l——.—-

Aloska & Hawaiian Teotal. . ..

104, 349

Revsoue
Passengers

7 612,365
2,247,928
1,336,855
3,646,840
7,758,683
1,452,201
1,447, 164
1,444,204
4,693,547
11,360,858
1,475,275

44 875,988

84,20
111,458
439 701

17,056
504,927
122 822

3,603

197 ,B5%
130, 545
3,504,841
2,470
108,764

302,066 |
185,232

33,8562

5,775,447 |

B2F 274
314,559
243,847
358,138
399,077
789,004
1,010, 508
369,431
448,078
498,913
92,774
321,657

379,171

6,554,433

Is W [
Feyugmm ey

Miles (000)

'~ rt e |
T

.8
1,069,938

e02,134 |
2,168,474 |

4 006,571
1,134,921

752,208
1,025,538
4,286,454
7 495 744

B73,.7313

29,702,854

145,152
31,039
21,214

750,115
21,893

1,953
374,232
229,749

6,191,743

&, TAT

174,512

254,810

481,185
83,827

172,582
77 BER
47,7319
¥7,9812
64,204

162,149

187,823

102,807

104,907 |

105,941
71,300
74,896
$3,591

1,365,789

3,265,802

|
e G

Szot
Miles [000)

Qa &*3 fYR

- — =

1,851,847
|, B7k, 980
3, A77,859
7,957 475
2. 085,757
1,474,652
1,911,592
7,545, 1%7
13,071,421
1,575,038

| 42,762,049

17E
iy

28]

| 212,814 |

| 71
| 1,244
| 1,480

47,228
56,138
1,159,078
50,883
3,475

' 744,059
A70, 181
10,438,941
16,819
223,31¥%

1,977,818 |
743,319 |

143,814

9,561,220 16,467,449

402, 509
147,047
135,664
254 999
184,442
A64,278
: 436,319
I 238,310
216,222

230,451 |

215,647
202,133

AYErage
Length of
Journey

7d4
476
&7 3
&00
516
&B8
457
210
¥13
&60
392

217,261 |

662

],082
1,482

178

J42
1,902
1,740
1,746
2,732
1,568
3,167
2,490
1,556

. 1,655

| 209
252
194
274
141
204
184
1B1
234
212
| 182
| 233
747

208

3,032 92,731 B3,15¢ | 177,854 BRF 27 4
1,081 | 57,460 5,840 | 10,105 102 5 4
2,103 356,387 | 53,717 | B4, 6478 151 25,3
B35 24 474 | 3,849 7,944 158 4 &
F&b 54,947 3,421 6,457 &2 4.5
4,247 483,111 | 73,831 121,293 | 153 22.7
332 11,858 750 1,857 &3 2.3
1,735 31,609 . vé&d 23,561 J13 - Ay
4,614 130,184 122,429 248,459 Q42 26 &
1,184 | 15,790 14,8464 34,189 | 240 12.5
154 9,329 | 476 702 | 51 i3
2,824 45,383 | 14,024 30, 554 309 | 5.0
22,113 | 1,313,287 386,578 753,677 294 17.5
1,018 | 245,504 4, 2315 10,175 17 4
&4 41,468 |, 507 2,754 36 2
504 149 ,B44 2,941 5,483 20 5
2,191 436, 820 8,673 | 18,412 0 | 4.
3,136 | J 743 | ¥,840 f 2135
-7 . . i : :
421 81,104 3,830 7,751 47 @
12,672 47 474 217 ,B43 303,019 4,589 17
15,288 44 637 | 234,760 233,044 3,45% 15,
7,433 44 054 | 172,545 172,590 3,917 23 .
4,78Y% 21,238 | 130,801 138,506 6,159 27 .
44,284 241,877 760,522 884,750 3,144 17 2
1,007,183 | 59,197,852 | 41,785,586 | 74,152,139 F0& 41.1

L3 A e B = R -n]-l:nl'.ﬂh-‘r

Average | Averoge
Passenger | Avoilob'e
Load Seots
50.4 B1.9
34.5 | 52.7
68 | 775
42 .7 71 8
35 4 72 3
45 3 83 1
a5 . 4 70 4
43 .2 80 5
L 501 | 88 2
44 0 76 7
46 2 83 3
43.7 77 6
40.1 | 75.35
45 0 a5 2
19.1 29 0
26 .6 72 9
61 .35 29 .0
24.7 aF 3
45, a0 2
7.5 939
| 50.9 82 0
| &41.0 102 8
22.9 57 .0
70 9 93 7
53 8 111.2
72 B 117.3
487 | B3I &
58.3 100 4
7. 6 41 1
8.2 38 .0
B.3 23 .6
10. 4 27 0
Q4 7.7
19.] 42 B
12 3 28 7
1.7 27 1
1?8 40 B
13. 4 29 &
87 26 3
o7 26 2
13 8 A2 1
13.1 31.3

Fuiﬁﬂ'“ﬂ =1
Lood
Factor (%)

62

L1
48
&40

20

53
30
24
37
37
=3

| 3,435,218

56

Revenup
Ton
Miles {000)

734,476
V21, 034
98,534
241,481
435,562
127,315
77,921
118,729
497,470
AET. 118

92,156

33
33
&b
34
&3
43
28

3l '

62
59
a0
7b
48
42
58

13,180
19,961
3,053
2,443
76,761
2,240
a1
68,273
33,991
BB3, 548
715
17,356
142,319
53,556
?.074

1,326,683

e — e | Y . e e

18,124
7,961
5,125

10, 695
&,725

14,532

19,999

10, B&7

10,380

10,844
7,604
8,a77
9,469

142, 428

59 3 15,123
93 58 711

40 2 64 4,405
§ 5 49 897

87 51 406

17 4 61 §.110
5 8 40 92

147 3y 2,647
53.8 49 20 619
30 4 41 1 525
20 4B 83

10 8 46 3,483
341 | s1 | s0.1m
10.0 47 422
41 55 230

10,9 54 37
8.4 47 069

7 26, 803

; - 2,891

18 4 49 178
23 9 72 159,879
16.6 93 102,010
23 2 100 80, 706
26 9§ 94 55,866
20 0 86 428,533
72.9 | 56 5,393,932
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Pacific Marthern. . .. .......
Reave Alavhan.........
Western Alaska . |

Wian Alaska. . . .

Alaska & Hawaiian Tolal .

IGO0, & i as e i s
Los Angeles.......
Mew York., .. .....

Helicopter Tolal. . |

AAXICO . . ..

AETOVIOE. ovoboins sas iy
Avalon. .....vvncerrrnas
Flying Tiger. .., ..... ..
Riddle. , .......

Seaboard . .
Slick

Cargo etc. Total ., . . ..

INDUSTRY TOTAL . ...

Miles (000)

7,176,179

Availoble
Ton

1,344,142
258,770
249,020
479,782

1,089,801
303,155
186,100
252,806

1,058,228

1,747,730
206,425

26,798
43,317
4,745
&, 987
130, 281
3,923
426 |
114,499
56,458

1,591,092 |

1,807
23,187
289,418
99,533
18,194

Average

Ton
Load
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n
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2,412,287

39,095 |
14,264
15,166
25,684
18,577
38,647
44 874
22590
21,178
22,774
21,730
21,0565 |
21,732 |

L=

.. ..l 10,579,889

319,382

24,728
1,101
8,201
1,617

btk

13,417

235
4,389

31,753

2,831
132
&, 497

1,191
359
4623

. ol o

2,183

37,074
4,289
736
204,874
137,235
114,129
462,932

561,271

S = R M R P - T
B R D L L WLy e — — N D

Owver-all Mo, of
Load Departures
Factor [9&)

55 277,323
47 128,456
40 B5, 413
50 182,834
40 459,847
42 85,4658
42 B4, 448
47 ab, 8467
47 171,773
51 302,011
45 64,350
2,111,420

—_—— — (|
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3,047

46 3,685
&4 23,714
35 1,172
39 8,588
42 Q797
50 24
&0 4,402
&0 5,340
54 107,079
40 108
75 1,705
49 12,382
ad 2,544
50 ' 1,106
55 186, BOS
44 89, 4464
49 34,476
J4 48,405
42 90,998
34 87,505
43 80,341
45 184,907
48 Y9, 4637
44 51,097
48 @1.,347
35 ?6,614
38 79,014
44 73,347
1,129,552

149,943

44

7,673
18,003
18,637
11,474
17,102
27,654
9. 59
19,798
11,543
5,415
9,292
29,294

38,499
38,857

7 6,543
67 &06
51 9,813
78 11,2564
74 34,317
71 7,943
a9 4,764
76 77,342
5] | 3,840,858
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Average

Length
of Hop

427
241

287
280
239
293
245
335
498
340
294

322

737
o7
&%
680
1,421
1
451
1,238
B43
P48
2,733
1,411
1,437
2,491
1,556

T e e

Operations & Traffic Statistics 1961

Revenue
Hours

374,973
125,754
81,847
191,843
445,672
88,934
84,068
78,570
249,746
594,751
64,801

Off-On
Spead
(m.p.h.)

315
247
299
287
247
282
253
302
317
287
| 292

MNo. of
Employeos

23,442
4,962
2,718
B, 506

17,420
4,125
2,917
5,115

17,236

30, 580
2,759

Mo, of
Aircraft

175

198

2,400,979

45,632
10,544
12,03%
2,792
39,399
4,909
187
20,947
13,052
267,788
1,021
?.281
44 537
11,998

5,037

B7E

109
127
B4
104
-
104
81
g8
104
B3
B35
8
v

393
113

866
43
1,126
445
934
708

273

= ey — | e e el T,

265

= e e e e e o e ——— ey

.-l.

56,516
20,950
38,358

57,682 |

46,843
49,536
100,154
58,688
29,270
49,2462
53,912
47 ,BB9
42,028 |

12,731 |
9,575

10,731

&,754 |
6,402
18,116
4,451 |

11,743
20,299
6,958
3,448

19,4684

12,330
9.215
8,713

, 348
: 1335
285
J08
181
232
378
346
7%
289
25%
400
328
343

173
210
150
164
142
172
152
150
181
158
152
161
161

gL

238
113
196
124
120
179

75
148
227
170
103
144

536
349

3

144
137
689
1,191
19,747

31
299

482
33

2,385 |

5135
F33
1,098
B40
1,445
2,012
1,086
5658
1,181
791
827
761

238
143
474

&7
104
&37

21
273
624
103

23
264

73
58

134
245

22
31
27
32
42
26
23
25

29
31
21
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30,258

12,192
2,639
3,097

47 163

59,354

199
134
269
220

27,5690
21,129 |

183, 464

268
227

e S T ——

241

3,847,048 |

264

31

27
1,175
1,133
1,065
318

4,030

e 2

167,680




CAB Sifting 707 Flight Recorder
Data for Clues to Crash Cause

By Glenn Garrison

New York—Intensive flight recorder
ground and flight test study program to
be conducted shortly by several seg-
ments of govermment and mdustry mav
provide further data on the behavior of
an American Airlines Boemg 707-123B
which crashed Mar. 1 after takeoft from
New York's Idlewild Airport,

Data from the recovered flight re-
corder as well as other information de-
veloped at a Civil Acronautics Board
heanng into the crash here last weck,
indicated nothing abnormal in takeoft
and mtal elimb.

Summary of witness desenptions n-

dicated the aircraft subscquently began
a smoothly coordinated, rather rapid
roll to the left, I't.lE]'lll'ig a Q-deg. left
bank position. The roll began from
a slightlv nose high position—less than
10 deg. The roll continued less rapidly
past 90 deg., the swmmary continued,
and the nose dropped through to a near
vertical attitude.

Some witnesses disagreed on the ath-
tude, one describing the nose rising to
an angle of 30 deg., after which the
airplane fell through to a dive angle
of about 45 deg. Some witnesses Tik-
ened the mancuver to a fighter pecl-off,
others to a split 5,

The damaged tape vielded data which
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TRACES from fight recorder recovered from 707 wreckage indicate normal takeoff, turn

and climb, Civil Acronautics Board experts are certain of readings np to 68 sec. point,

where altitude is 1,560 ft. and airspeed 202 kt.

30

CAB cxperts said indicated no unusual
atrspeed condition which maght have led
to a stall. Traces on the tape showed,
according to CAB, that the 707's speed
and headings were nommal for the first
48 sec. after takeoff. The initial tum to
290 deg., to comply with anti-noise pro-
cedures for Idlewild’s Runw: v 31L, was
begun about 12 sce. after the wheels
were off. This heading was held to S00
ft. and at 26 scc, after takeoff the sec-
ond preseribed turn—in this case to 160
deg.—was begun. At 45 sce. after take-
off, altitude was 1,560 ft. and airspeed
was 202 kt. This point appears on the
traces at the G8-sce. point (sce graphs).

From that point through the rest of
the tape, the trace readings raise inter-
pretation questions, From the altitude
trace, 1t appears that the plane lost
some altitude, then gained more than it
lost,

Ouestions to be answered by the test
program include the cffects of vaw on
the altitude and airspeed traces and the
cfieet of gyvro tumble on the heading
trace. CAB, Federal Aviahion Agency
and manufacturers, including Boeing,
will participate. Findings of the pro-
gram will inerease the value of flight
recorders as tools in accident investi-
gations, pinpointing, for example,
normal maneuvers in anv jet flight such
as rmsimg the landing gear.

The gyro installed in this 707, ac-
cording to an expert, will reach its
tumbling limit at about 70 deg. of roll
or pitch. A combination of the two
movements at lesser degree will produce
the same effect, Tests will seck to de-
termine the exact cffects of tumbling
on a recorder trace and to cstablish the
response i each case. It might then be
possible to tell by the trace whether the
tumbling resulted from pure roll, pure
pitch, or some combination of the two.

Another matter for further mmterpre-
tation 1s the aceeleration trace, As
shown on the graph, a normal clutter
appears as ground acceleration hegins,
and the clutter ends at wheels off. Dur-
ing the normal portion of the flight, the
graph responds to normal nmglmcqﬁ of
the air. At about the pomnt where the
other traces show unusnal chamcter-
istics, the accclerometer trace shows
very violent fluctnations, an  interpre-
tation of which is vet to be made.

There were two missig sections in
the heading trace for which extrapola-
tions were made. Correlation was made
with tapes from other aircraft departing
[dlewild 12 hr. before and after the
fatal flight. Also, compansons were
made with tapes from recorders in pre-
vious airline accidents.

According to testimony, flaps were
fullv retracted when the aircraft im-
pacted. Jackscrews were up and two
were broken. The ptmuplanh group
was able to sav that the engines were
capable of developing power at impact.
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U.S. Airlines Eye New Caribbean Nations

By L. L. Doty

Kingston, Jamaica—Forthcoming in-
dependence of Jamaica and Trimidad,
and the strong possibility that eight
smaller West Indies islands will unite
in a separate federation, has raised new
hopes for the future of U. S, airlines
serving the growing Caribbean tourist
area.

Award of a direct nonstop New York-
Jamaica route to Pan American World
Airways, following an agreement be-
tween U. S., Britain and West Indies,
is viewed here as a significant break-
through in the expansion of U. §. airline
service in the Caribbean. In the past,
while Jamaica functioned as a colony,
the British consistently frustrated U. 5.
bids to gain a foothold in the plush
New York-Jamaica nonstop market,
which Pan Am estimates will generate
total revenues of $7.5 million this vear.

Pan American’s entry into this mar-
ket represents only a single step forward
—not necessarily an indication of fu-
ture trends. The coming pattern of air
routes throughout the Caribbean will be
shaped by several factors, chief of which
will be the political philosophies that
will emerge with independence.

Originally, a West Indies Federation
was planned for a majority of the chain
of West Indies islands under British
domination, but the Sept. 16 referen-
dum decision by Jamaicans to quit the
federation and accept  independence
forced Trinidad to follow suit. The
smaller islands thus were left with no
choice but to remain British colonics
or form a federation of their own, since
cach 15 too small in area, population and
resources to survive as an mdependent
nation.

Jamaican Independence

Jamaicans, once thev win Dominion
status on Aug. 6 as members of the
British Commonwealth, are determined
to assert their rights as a nation to de-
termine their air transport requirements.
At one time, consideration was given to
the establishment of a “paper” airline,
which would operate as a Jamaican flag
carrier—in name onlv—with leased crews
and equipment, but this has been
dropped.

As a consequence, it now appears very
likely that Jamaica, once it attains na-
tionality, will not attempt to form a flag
carrier, a move frequently made by newly
established nations. Instead, it will
look elsewhere for airline service re-
quired to serve it commercially and to
build up tourism, which is rapidly ex-
panding as a major industry.

Because the U, S. is a major source
of tourist trade, U. 5. carricrs undoubt-

edly will be among the major bench-
ciarics of anv route adjustments the
Jamaicans may seek, despite Commons-
wealth ties with Great Britain,

No formal date has been sct for the
independence of Trinidad and Tobago.
The islands, however, are intent on
leaving the federation and accepting
Dominion status. How effechive the
Trinidad carrier—British West Indian
Arrwavs—will be in the competitive
ﬁght for business, once independence
is attained, remains to be seen.

The government of Trinidad and
Tobago took possession of BWIA on
Nov. 1 with pavment of $1.4 million
to Brtish Owerscas Airways Corp.,
which operated the local carrier as a
whollv-owned subsidiary at substantial
losses (AW June 12, p. 42). The pur-
chase price primarily covered route op-
crating privileges, although one Vickers
turboprop  Viscount, three Douglas
DC-3 transports and some property on
certain islands were included in the sale.

Equipment Leased

At present, BWIA leases one Boeing
707 bypass engine-powered transport,
four Viscounts and two Bristol Britan-
nia turboprop transports from BOAC
to serve about 13,000 mi. of routes that
extend throughout British and French
West Indies and bevond to Central
and South America, the U. 5. and Eng-
land.

Trinidad wants to operate BWIA as
its national flag carrier. However, Brit-
ish and U.S. aviation authorities have
doubt that the new government, with
the multitude of problems any new gov-
crnment inherits, will he mlhng, for
any extensive length of time, to carry

|
Electra-Convair Exchange

Braniff Airways is acquiring a ninth
Lockheed Electra, replacing an airplane
lost in a crash at Buffalo, Tex., in 1959,
in a transaction that will provide Alle-
cheny Airlines with three Convair 440s
and two Convair 340s plus spares from
Braniff.

Lockheed acted as intermediary in the
exchange since the Electra is one of five

Lockheed built for Capital Airlines but
which were not delivered when Capital
merged with United Air Lines. Allegheny
will take delivery on the Convairs to re-
place its Eland-powered Convair 540s
that are being withdrawn with the can-
cellation of the Eland engine program.

Of the other Electras, one was sold to
Pacific Southwest Airlines to give the
intrastate carrier a total of fAve, and the
other three to Sports Aloft, a leasing or-
ganization.
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the burden of dehcits the airline incurs
annually or cover the carrier’s indebted-
ness,

Friction has existed for some time
between BOAC and BWIA and it 15
not considered likely that the British
will be eager to underwrite the opera-
ton of BWIA, Meanwhile, Trinidad
has invited Antigua, Barbados and
Jamaica to participate fimancially in the
operation of the airline.

The islands which are expected to
form the West Indies Federation in-
clude four Windward Islands—5t. Lucia,
St, Vincent, Dominica, Grenada—and
three Leeward Islands—Antigua, St.
Kitts and Montserrat. Most islands in
the West Indies group are served by
BWIA and are linked by a feeder serv-
ice conducted by Leeward Islands Air
Scrvices operating Beecheraft Bonanzas
and de Havilland Herons.

[t is extremely doubtful that the pro-
posed federation, when and if it is
formally prnﬂmmed, will attempt to
operate anv government-sponsored air-
hne service, Instead. as in the case of
Jamaica, it will seek air service from
flag carriers of other nations.

Pan American’s New York-Jamaica
nonstop route is an outcome of a series
of bilateral talks which began with the
British in Barbados in the spring of
1960 (AW Mar. 21, 1960, p. 25), U.§
also reccived Atlanta-Jamaica rights but
the government has not yet designated
a carrier to operate the route. Because
of earlier plans for a federation, the
West Indies were invited to participate
in the discussions.

Bargaining during the meetings was
stiff and several U. S, delegates retumed
with the distinct impression that the
British were able to reject most U.S.
bids for new routes because the U.S.
had to offer in trade few routes that the
British wanted or needed. The prime
L. S. objectives—an extension of North-
west’s route from Tokyo to lHong Knnﬁ
and linking of Frankfurt and Zuric
to close a gap on TWA's European
route—were again shunted aside by the
British (AW June 20, 1960, p. 58).

The nonstop route between Jamaica
and New 'I'{JIE,, served also by BOAC
and Avianca, was given in exchange for
New York-Antigua nonstop authority.
U.S. delegates were curious as to why
the British sought this route, which will
be inaugurated with Boeing 707s on a
twice-weekly basis by BW L‘"L on Apr. 4,
rather than a New York-Trinidad non-
stop route. The feeling here is that the
British view Antigua as a potential hub
for all tourist travel in the Caribbean
area. The little island has doubled its
tourist facilities in the past few years.

Independence and the formation of
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Unique Atchley Servovalve
Proves Answer to Fluid
Contamination Problems

The Atchley Jet-Pipe servovalve
has proved its ability to virtually
eliminate contamination as a prob-
lem — or even as a factor. In doing
so, the valve has made possible ap-
preciably higher hydraulic system
reliability.

When originally developed by the
Raymond Atchley Division of the
American Brake Shoe Company, this
unique servovalve was subjected to
five independent tests at unprece-
dented levels of contamination — 25
times greater, in fact, than ever be-
fore thought feasible. The test sys-
tem actually failed because of the
severity of the contaminants, but the

The Atchley servovalves can operate
with contaminants as large as 200
microns without malfunction.

valve nevertheless demonstrated its
ability to perform continuously and
with complete reliability,

Atchley servovalves, with their ex-
clusive Jet-Pipe feature, now play an
important role in major airborne and
space electrohydraulic syvstems. The
Atchley valve provides positive auto-
matie control without requiring cost-
ly, painstaking contamination-control
mMeasures,

Other Raymond Atchley products
are servoamplifiers, torgue motors,
and complete servo systems for aero-
space, ground support, and other mil-
itary applications. In the design and
development of complete systems, the
Atchley Division cooperates with
other members of American Brake
Shoe Company's Hydraulies Group
stich as the Kellogeg Division (manu-
facturers of pumps and other air-
and space-borne hvdraulic equip-
ment). Also available for consulta-
tion are American Brake Shoe Com-
pany’'s Hydrodynamics Laboratory in
Columbus, Ohio, and the corporate
Research Center in Mahwah, New
Jersey.

Raymond Atchley Division is at
2231 S. Barrington Avenue, Los An-
geles 64, California,

the federation m the West Indies wall
automatically lift the cabotage restric-
tions which legally exist while the island
group is a British colonyv. It 1s haghly
possible that the U.S. can ncgutiutu
with the new governments for further
route and traffic grants throughout the
area, which would open new doors for
U.S. airlines.

This raises the guestion of how exist-
ing bilateral agreements between the
U.S. and Great Britain will be treated
with respect to the West Indies, Pre-
sumably, the agreement will be trans-
ferred to the new governments. Govern-
ment officials here were not prepared
to say whether the agreement would
be allowed to remain in ceffect or would
be renegotiated.

Since most of the rights won by the
U.S. at the bargaining table represent
a trade with the British on a quid pro
quo basis, the U.S. has been some-
what restricted in the development of
its routes. Now, however, becaunse the
new governments, with the possible ex-
ception of Trinidad which has its own
flag carrier, mav not scek reciprocal
rights, the U.S. may be heir to more
generous route grants in the future,

At present, only one island of the pro-
posed federation—Antigua—is served by
a U.S. airline. Pan American operates
through Antigua on a route between
San Juan and Trnidad with other in-
termediate stops at St. Croix. Guada-
lupe, Martinique and Barbados.

U. S, carriers with authoritv to serve
the Carnbbean and related areas—
Braniff, Delta, Mackev, National, Pan
American and Trans Caribbean—oper-
ate schedules over relatively restricted
routes and in the face of high density
competition. The small islands of Nas-
sau and Barbados, for example, are
served by six major international car-
riers.

Eastern is restricted to routes be-
tween Miami and San Juan and New
York and San Juan without bevond
rights to other Caribbean points. Tts
only foreign route in this scctor is au
thority to serve Bermuda. National is
confined to a Miami-Havana route in its
Caribbean service. Mackav, on its short
Florida-Nassau-Grand Bahama route, is
competing with two foreign flag carriers,

Although its Caribbcan routes are
extensive YV comparison, Pan American
is competitively handicapped by sev-
eral route restrictions. For example,
Pan Am does not have the bevond
rights authority on its New York-Nas-
sau route that is held by BOAC and
KLM.

A serious weakness in the competi-
tive position of U.S, Caribbean car-
riers is the lack of authority to serve
Furope from the Miami and Caribbean
iatﬂways, Both Britain and Mexico

ave routes across the South Atlantic
to European ports of entry form Miami.

In addition, other natbions—notably
IFrance, Britain, Spam, The Nether-
lands and Italv—hold authority to serve
the Western Hemisphere from Europe
and South American gatewavs. The
U.S. has made a bid to Spain for a
Miami-San Juan-Madrid route as well

as a Madrid stop for Pan American on
its New York-Africa route, but Spain

has stubbornly refused to discuss the
request,

[However, AviaTion \WEEk has
lcarned that recentlv Spain indicated a
willingness to discuss the southern trans-
atlantic route, although they want to
hold the Madnd guestion in abevance.
The U. 5. government has not followed
through on tlus opening since 1t pre-
fers to discuss both issues as a package
and is continuing to trv to persuade
Spain to negotiate the entire matter at
one tine.

Airline Carriers List Officers’
1961 Salaries, Bonuses, Expenses

Washington—Iollowing is a list of
airhine ofhicers” salaries, bonuses and -
direct compensation, expenses and stock
holdings for the vear ending Dec. 31,
1961, as reported to the Civil Aeronau-
tics Board:

National Airlines, Ine—0G. T. Baker,
chairman of the hoard, $56,274 salary, %18,
280 expenses, 165,932 shares of common
atock, 450,000 debentures: 4. €. Brawner,
executive viee prezident and director, $28.-
1357 salary, 1,615 expen=zes, 3,602 shares of
common =toclk, 222500 debentures; W. B
Caldwell, assistant treasurer, £11,4508 =alary,
21,3831 expenzes, T8 shares of common stock,
2500 debentures: J. W. Calthar, viee presi-
dent, $14.901 salary: K. Drake, freasurer
(term explred Apr. 7. 1961), £1.2560 =salary,
IH expenses s L. W. Dymond, vice president,
2224009 salary, 1,110 expenszes, 650 shares
of common stock: K. A, Fitzgernld, vice
president (term expired Oct, 1, 18961), 53,376
gnlary, $188 oxpenses; R. 8. Grant, viee
president, $£14.901 salary, §103 aalary, 104
ghareg of common stock: A, G, Hardy,
senlor viee president, $10,500 salary, 31,504
pxpen=es: W. F. Johnston, vice president
and treasurer, 316,882 salary, $1.0050 ex-
penses, 2,451 shares of common stock § J. L.
Marris, viee president, $16,835 salary, %1.-
711 expenses, 3,964 shares of common stock §
N. M, Tagnette, assistant corporate sccre-
tary, $6,250 =plary: G. W, Panl, assistant
vice president, 37,330 salary, 22230 ex-
enses ; J. M. Rosenthal, senior vice presi-
dent, 822,500 =malary., 31,743 expenses, 2,022
shares of common stock, £1.200 dehentures
. F. Sharp. viee president, $5.282 aalary,
21,467 expenses; A. L. Rtanley, a=z=iztant
viee pregident, 38,660 salary, $536 expenszes,
six ghares of common stock ; H. B. Taylor,
wecretary and pssistant treasurer, 310,822
aalary, 32,9068 esxpenses; R, E. Wieland,
president and director, $18 5887 =alary,
23,421 expenses, 5,087 sharez of common
stock : W. F. Prigge. viee president, 817,500
snlary, $3.041 expenses, 150 sghares of
common stock : 4. W. Cross, director, 3.671
ghares of common stock, 220400 deben-
tures: A. L. MeCarthy, director 1,595 shares
nf common stock ; . €, MeDonald, director,
F450 expenses, 216 shares of common stock,
£100 dobentures: A, G, MeXNeese, Jr., direc-
tewr, 2750 expenses, 162 shares of common
stoeck : B, F. B, Morse, director, £150 ex-
penses, 100 shareg of common stock: . R.
Seott, director, 180 shares af common stock ;
4. A. Waterman, director, 2600 sxpenses,
862 shares of common stock, 22,000 de-
bentures: I, R. Topping, director, 500
expenses, 1,008 shares of common gtock:
B. Winters, director, 3150 expen=es: G. W,
G:ibby, director.

Following firms were pald 5,000 or more
for =ervices rendered durlng 19%61: Alex-
nnder & Alexander, actuarial services, 36-
190 : Marschnlk-Preatt, advertising services,
22 006,261 ;: Cross, Murphy & Smith, legal
aervices, 357,000 : Denning & Wohlstetter,
legal servicer, E6,300; Hank Meyer As-
soclates, public relations, $42,622; Sidney
5. Baron, publie relations, £5.000: Scott,
MeCUarthy, Preston, Steel & Gilleland, legal
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gervices, 250,404 7 Wenchell, Schulman X
Manning, legal services, $0.67h; Ernst &
Ernst, managerial eonsultants, £§5,127; M'ub-
He Relations Abds, Tne., public relations,
8,400 ;: Hasking & Sells, auditing, $13,400.

Alnskan Constial Airlines—5. B. Simmaons,
co-manager, $19,152 =alary, %1768 ex-
penses; 0, F. Benecks, co-manager, £20,783
salary, 32,249 sxpenses,

Following firme wore paid 5,000 or more
for services rendered during 1961: Theo-
dore 1. Seaman, legal services, 312,480
Robertson, Monagle, Eastangh & Annis,
legal services, 26,215,

Wien Alaska  Alrlines, Ine—8. Wien,
president and chalrman of the board, $33.-
onn salary, 3184 expenses, 5,580 shares of
common stock: G. R, Ravbuorn, executive
vice president, $20,124 salary, $1,203 ex-
penses, 1.192 shares of common stock; F.
Wien, viee presgident-operations, 515,550
salary, 534 expenses, 1,195 shares of com-
mon stock; A, E. Hagherg, vice president-
traffie, $18.975 salary, 33,731 expenses, 164
shares of common stock; N. Wien, vice
pregident-poblic  relations, $18,075 salary,
$1.551 expenses, 1,104 =shares of common
gtock ; R. M. King, secretary, 220,010 salary,
265R expenszes, 101 share: of common stocl ;
M. Barnes, assistant secretary, $7.936
galary ; M. Whitney, as=iztant gecretary, 25
ghares of commaon gtock | B, Stahell, azssjst-
ant =ecrotary: C. J. Clashy, director, 104
shares of common =tock ; A, Polet, azsist-
ant secretary and director, 184 shares of
common stock ; B. Balehen, director,

Following firm=2 were paid 5,000 or more
for services rendered during 1961 : T. 1. Sen-
man, legal gervices, $12,478; R. T. Lamsan,
aviation consultant, $6,003; Price Water-
house & Co., income tax and auditing =erv-
lces, 27,200,

South Pacifie Air Lines—R. 8. Dollar,
chairman of the hoard, £4.565 expenses:
B. C. Heacock, director, 25 shares of com-
mon stock ; 4. . Dollar, Jr., president and
director, F8.004 expenses: W. Sternberg,
director f(reslened Aug, 23, 1961), 16,100
bonus and indirect compensation, 23,980
expensez: R, H. Anderson, director, 348 ex-
penses J. €. Mitehell, director (died Oct.
22, 1961y, 2118 expenszes; J,. D, Hopkins,
vice president, £237 expenses;: W. F, War-
ren, Viee president, 32,400 salary, $2,273
expenses - 8, L, Wilson, vice president, 221 ,.-
290 emnlary, £2.238 expenzes; J. D). Fessio,
viee president (resigned Aug, 23, 19681),
216,500 salary, $4.297 expenszes; M. Me-
Donald, viee president, S10.83°0 malary, 3.-
R12 expense=: G. A. Harrison, Jr., troae-
urer, £2.857 expenses: R. P Secley, seocre-
tary, 2198, expenses; . C. Nichols, assistant
goecrotary-treasurer, $7.002 salary, 8102 ex-
penses ; C. 4, Patterson, as=istant treasurer;
Al . Yori, nezistant =ecretary (resizned
Oct. 31, 1961).

The following firms were paid £5.000 or
more for serviees rendered during 1967 ¢
Bowen & Roasenberger, logal services, 260,-
BET ; 8. R, Colker & Associntes, consultpnt,
26,231 ; Fuller & Smith, & Ross, Ine., ad-
vertiging, 50,462 Walter Sternberg, con-
sultant, 37.278: Tyminll Associates, Ine.,
publie relatlons, 38,.487.

Avalon Air Transport, Ine.—Roports no
officers were pald 320000 or more and no
filrms were paid 25,000 or more during 1561,
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AIRLINE OBSERVER

» Domestic trunklines reported revenue passenger miles increased again in
I'ebruary over the same month last vear, but the percentage mcrease was
inflated by the fact that operations of five trunklines werce suspended during
a part of February, 1961, because of strikes, The 41% increase in available
scat miles rupurn{l for February is also unrealistic for the same reason,  Best
indication of the industry’s showing during the month is the over-all load

factor, which dropped 1.6% from January's level to an uncomfortably low
__:l -I J‘"‘.‘"

» Watch for a series of strikes at London Airport this summer by engineering
and maintenance personnel, Unions representing 12,000 L‘Hl|1|ﬂ'h‘.1'5 were
tumed down on wage demands by British Overseas Airwavs Corp., British
Furopean Airways and uhzlL],'n:-ua:li:-ut airlines on ground that the industry
could not afford a pay hike in the near future.

P [ssuance of a Commerce Department studv on tmmsportation, together
with proposed White Touse legislation designed to strengthen UL S, trans-
portation systems, already ch_Lm:I A VeAr, was ]:ruhtpnnu] again last week.
Chicf reason for the delays appears to be discord over ]}ri:;1cﬁ.1]- for high-
speed urban transportation systems.  The report will touch only lightly on
cwvil air transportation, since most airline issues were included in the Project
Horizon report,

» Reason behind TWA's reluctance to relinguish its Caravelle 10A order,
even though eventual cancellation is virtually assured (AW Mar, 19, p. 41),
is the extremely tavorable termms offered by Sud. If the 20 airplanes failed to
make money on TWA’s routes, Sud agreed to take them back, much as
though thc} had been out on a lease basis. General Electric, which would
supply the CJ805-23C engines, did not go along with this guarantee, but
Sud indicated a willingness to accept responsibility for the engines, too.

» Douglas is estimating 120 orders as minimum for putting its model 2056
twin-jet, short-hanl transport into production, The airplane is now being

referred to as the DC-9 in Douglas presentations,

» American Airlines’ self-insured aircraft damage losses from 1957 through
Mar. 10 this year totaled $10.4 million. This included the loss of two Boe-
ing 707s in training crashes, and two aircraft—a 707 and a Lockheed Electra
—lost in scheduled serviee. Fastern Air Lines also is a partial self-insurer and
has reported losses of $371,000 from 1957 through 1961—a period that
included the crash of an Electra at Boston.

P Acroflot chief Yevgeny Loginov has retreated from the prediction of his
first deputy chief that the Russian carrier will handle 30 million Passengers
in 1962 (AW Jan. 13, p. 44). Loginov now forecasts about 28 million pas-
sengers this vear, a 31% inercase over 1961.  Loginov also predicted that
m 1962 ton-mile costs will be reduced 10% and 68% of all passengers
will be carried on turbojet or turboprop equipment, compared with 6072
last vear.

» United Air Lines is using a mobile electrical generating system tester to
check out Douglas DC-§ gencrator control systems after overhaul, Main
purpose of the tester, built by Textron, Inc., is to check DC-5 system pro-
tective functions. Carrier has also modifed ﬂm DC-8’s hydranlic svstem to
enable flight crews to replenish supply of hydraulic fluid in flight.

> Maintenance inspection periods for Russian AI-20 4,000-hp. turboprop
engines which power the [1-18 transport have not increased noticeably since
introduction of the engine several vears ago.  East German Lufthansa reports

periodic inspection of The engines after 20, 50 and 100 Right hr. '
P Western Air Lines and Japan Air Lines have been negotiating for the sale

| of three of Western's 15 Douglas DC-6Bs to the Japanese carrier.  JAL

| wants the pressurized aircraft to replace DC-4s on such rontes as Tokvo-
Osaka and Tokvo-Soporo.
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SHORTLINES

» Airport Operators Council representa-
tives have met with various national,
state and civic groups to discuss the pos-
sible effects of the U.S. Supreme
Court’s recent decision that  airport
operators are responsible for damages
'Lill*-.[.t.E by low-flving aircraft (AW Mar,
2, p. 319). A council spokesman  in-
L][L‘.Ih_'[l that Allegheny County, Pa,
may fle for a n.hmmw which when
disposed of by the f_clln‘l will make 1t
possible to judge the cffects better.

> Air 'I'rauspurt Assn, reports ULS,
trunklines flew 2.33 billion revenue pas-
senger mmiles in February and a total
of +.94 billion for Januarv and Febru-
ary—an ancrease of 29.1% and 19%
tespectively over the same periods last
year. Coach service accounted for 62%
of revenue passenger miles last month
compared with 51.6% in Febmary

1961,

r

> Alitalia’s application for a route ex-
tension into Chicago (AW Feb, 26,
50) has received Civil Aeronautics
Board and presidential approval. Serv-
ice will begin Apr. 5

» Braniff Airways has asked CAB to
approve group fares, with reductions
up to 25%, for travel between Braniff's
U.S. points and Mexico City. Fares
would be i effect between Jtpr 6 and
June 30, and between Sept. 1 and Nov.
30, for groups of 25 to 64 persons.

» Delta Air Lines reports it carned 1.584
million ton miles of cargo last month
—a 47 % increase over February, 1961,

» Flying Tiger Line has hled a new
simplificd tanff with CAB to become
effective May 1 if CAB approves.

Earlier this month Flying Tiger filed to
drop its complicated class rate tanff, as
predicted by Aviation WEEK (AW
I'elr. 12, p. 52), in favor of commodity
groups identificd by general terms such
as “aircraft parts” or "automobile parts.”
l“ach general group wonld have a specific
rate, many of which would reflect lower
rates as offered bv the old class rate
formula.

» Hawaiian Airlines reports a net profit
of $1558,350 for 1961, compared with
a S105.405 loss tor 1960,

» Trans World Airlines plans to mang-
urate a “thrift-mr” tanff between St
Louis, Miami and Tampa Apr, 14, sub-
ject to CAB approval. Onec-wav fares
will be: St. Louis-Miami, S47 com-
pared with present $58.50 coach farg;
st. Louwis-Tampa, 541 compared with
the present 547.60.
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Collins WP-103...airborne radar with a resolution you'll like

When you're concerned with holding both passenger comfort and right schedules in weather
—the grays of your radar become the most important part of the image. They mean
minimum detours through safe corridors of mild weather, Collins WP-103 Weather Radar
System has a special contour display with high, sharp resolution. The lightest performance-
proved airborne radar available, the WP-103 has a 180" sweep at ranges up to 150 miles.
The 80-lb. system, featuring a 30-inch stabilized antenna, provides a clearly defined picture,
regardless of aircrafc pitch and roll. For full informartion, contact us today.

COLLINS RADIO COMPANY * Cedar Rapids * Dallas * Los Angeles * New York

AIRBORNE ELECTRONICS AT WORK: WEATHER RADAR
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SUPER-T AND SUPER T-HP
TEFLON* HOSE ASSEMBLIES

Russian-built An-12 turboprop-powered transport for Ghana Airwavs was photographed at London’s Gatwick Airport en ronte to Africa.

Rear-Loading An-12 Has Glassed-In Nose and Tail

|
A

SPECIAL

PRE-FORMED
CONFIGURATIONS

Armament has been removed from the tail-gunner's compartment of the An-12, above left, and the area has been converted to a toilet.
Stubby, cigar-shape of the fuselage and landing gear arrangement are shown, above right along with rear door.  Below left, glassed-in nose
and weather radar bulge are shown. Nose appears to have flat. angled section which could be used for optical equipment. Right outboard
engine nacelle is slender and has close fitting cowling behind a large spinner. The aircraft is powered by Ivchenko AL-20 turboprop
Stratoflex Super-T and Super T-HP Hose is factory engines. Note de-icing equipment on propeller blades and antenna wires strung from vertical fin,

assembled with permanently aftached Ffittings
made of all corrosion resistont stcel or a com-
bination of carben and corrosion resistant steel.
Assemblies are available with straight, 45° and
90" elbows. Special angles or connections made
te your specifications. Write for complete infor-

i s 4 a
mation today. L. :
*Teflon is a registered S5F3-2 /m —
DuPont trademark _,.4"":'
, P fagy A

N %ﬁ‘.hﬁ
"!:q_';.’ .1"'.?
/ne0
P.O. Box 10358 & Forl Worth, Tozzss gy
»-,_____‘.f"'-/.,"l

Branch Plants: Howihorne, Calil.. Ford Wayne, Ind.

in Cannda: Stratoflez of Canada, Ine.
In Graat Britain: Stralofles (U.K.J Lid.
in Helland: Strataflex {(Holland) N.V.

SALES OFFICES: Attasts o thicag = Clivaiund @ Bayios o Beevsr & Detroif o Ferl Wayse
Farl Werth » Bnies Bay o Mawiharns & Meailsn o Kesiey CHy & Wew Tord & Orands
Philuisiphis & PBikergh & Soa Dlege o S1a Frosciwcs o Seahle » Forumtn @ Tolia
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BEREAKS-EVEN WITH
VISCOUNT PASSENGER LOADS

On 150-mile sector break-even point is achieved with only 30 passengers. JET SUCCESSOR TO THE VISCOUNT WITH EVEN BETTER THAN VISCOUNT ECONOMICS
JET SPEED WITH

VISCOUNT FUEL LOADS E’ l/ V
940 m.p.h. cruise speed. As fast as the fastest jets @
over all sectors up to 750 miles—yet burning Viscount fuel loads!

QUICKER TURN-ROUND TWO ROLLS-ROYCE SPEY TURBOFAN ENGINES
Built-in air steps front and rear.

Auxiliary power unit eliminates need for engine starter, electric and
air conditioning trucks.

BRITISH AIRCRAFT CORPORATION

ONE HUNDRED PALL MALL LOMNDON SW1 EMNGLAND
USA: BRITISH AIRCRAFT CORPORATION (USA) INC.,
399 JEFFERSON DAVIS HIGHWAY ARLINGTOMN VIRGINIA



From an original painling for CECO by R, T'. Handrille

GRUMMAN'S AO-1 MOHAWK is powered by two Lycoming T-53 gas
turbines, each with complete, single-package fuel control and pumping
system engineered and precision-produced by Chandler Evans.

CECO’s product in the Mohawk is one of a number of “unitized”
control systems developed expressly for the fast-growing, small gas turbine
field. In addition to controls for application in fixed-wing aircraft,

other lightweight, compact CECO eng'ne control systems have

been developed for target drones and helicopters.

Chandler Evans pioneered single-package design of formerly separate
fuel system components, and today enjoys a position of leadership in
the field of small gas turbine fuel control and pumping systems,

CHANDLER EVANS CORPORATION - WEST HARTFORD 1, CONNECTICUT

A MAJOR INDUSTRIAL COMPONENT OF FAIRBAMNKS WHITNEY CORP.

Interesting, informative literature on many CECO products is
yours for the asking. Please address your request to Department 41,

/ff/
CECO

SYSTEMS
CONTROLS

AVIONICS

U.S. Begins Laser Weapons Programs

By Barry Miller

United States is launching a number
of optical mascr lethal-weapons programs
which mayv lead to entire families of
revolutionary new weapons, possibly in-
cluding a fast, “clean,” non-nuclear de-
fense against  ballistic missiles, by as
earlv as the middle of this decade.
These weapons would use the extremely
high-energy beams of electromagnetic
radiation generated by optical masers
(lasers), an obvious projection of the
“death ray”’ weapons of science hetion.

Ofhee of Naval Research currently is
evaluating industry proposals, prepara-
tory to selecting 10 contractors to con.
duct 45-day feasibi ility studies of optical
maser radiation weapons. Later, two of
these contractors will be asked to con-
tinue their efforts toward the develop:
ment of high-energy radiation weapons.
These efforts are expected to produce
workable surface-to-air weapons several
vears hence.

Dozens of companmies are believed to
have bid on the $2.5 million ONR pro-
gram, funded by the Advanced Researcli
Projects Agency, Representatives of
more than 70 acrospace organizations
attended an ONR bidders” brichng held
last month in Washington at the De-
partment of Interior anditorium.

Bidders probably include Radio
Corp. of America, General Electric,
American Optical, Ravtheon, Hughes
Aircraft, Electro-Optical Svstems, Chrvs-
ler, Quantatron, General Motors, Tech-
mcal Research Group, Sperrv Rand,
Westinghouse, Texas Instruments, Mar-
hin Co., Litton Induastnes, General Pre-
cision Laboratories and Phileo.

Practicality of radiation weapons us-
img mfrared, visual or ultraviolet light
15 vet far from certain. The outputs in
power, total energy and power or encrgy
t|L‘1h:i!'f'- of present u|'.l|i‘it'.|| MAsCTS 1l
most cases fall below neeessary levels for
weapons use, But through surprisingly
rapid device advances in recent months,
outputs have nsen by orders of magni-
tude to attractive levels, and deviees
with promising properties seem within
reach,

Other problems, such the need to
be able to concentrate enough encrgy
at a distant spot i space to melt an in-
coming ballistic warhead, remain.

[n apparent hopeful expectation, the
Air Force, Armv and Navv, with De-
partment of Defense knowledge, today
are flooding industry with TL'EILIL‘-T‘:I- to
bid on programs directly associated with
optical maser radiation weapon studies
and developments or R&D efforts on

optical components essential to radia-
tion weapons. Much of current govern-
ment mterest in optical masers is moti-
viated by interest in oweapons and a
substantial portion of newly funded
R&D is oriented, or being reoriented
in dircctions which will lead to or sup-
port radiation weapons developments.
Typical of the latter is an Air Iorce
Acronautical Svstems Division  $1-mil-
Lion program on laser matenals, crvstals,
pump sources and deviee conhgurations
(AW Feb. 12, p. 32) which has heavy
richiation weapons overtones.

Studies Awarded

A number of radiation WCApPONS
studhes have already been awarded to
mdustry. American Optical Co., South-
bridge, Mass,, recently ru:mul 1 ¢on
tr: I{.l for a high-energy radiation device
from the Anm Hru:hltm.l_ Missile Come-
mand, Huntsville, Ala,  the ageno
HIIHII”]L which tttnmm] ballistic 1||1'-..-.|h.
defense svstems, such as Nike Zoeus
and Arpat, are tunded,

Amenican Opheal’s contract is  re-
ported to be one of several mmoan
AOMC Rocket and CGuided Missile
Ageney program to look into present
and long-range future of radiation weap-
ons based on optical radiation, An ear-
lier ARGMA contract with Westing-
house, myvolving a studv of a weapon
using ultraviolet radiation generated by
mcoherent, rather than maser sources,
15 combimuimg, according to a company
representative,  In 'ﬁi'll! 15 believed to
he another award in this weapons series,
Quantatron, Inc., Santa Monica, Calif.,
will conduct R&D on an ultraviolet
aptical maser for AOMC,

Indications arc that by the vear’s end
as many as two dozen orgamzations
achive m optical maser work mav  he
brought under government contract fo
radinfion weapon studies.

I'or the Armv program, American
Optical is expected to investigate the
possibilitics of sccuring high encrgy out-
puts from an optical maser Mmh LISCS

a rare carth element, Neodvmium, i

GLASS OPTICAL MASER of the type that is attracting Army and Navy interest for possible
nse in radintion weapons becanse of promise it holds for extremely |'|lgh power outpuls is
shown being operated by Dr. Elias Snitzer, chiet physicist for American Optical Co.  Device
radintes coherent infrured energy at L.O6 microns. Company recently received Army Onrd-
nance Missile Command contract to develop high-intensity radiation device in connection

with Army optical radiation weapon program.

Future optical masers in the form of eglass

fibers, as suggested by American Optical, may ease the task of removing heat generated by
high power optical masers, an important problem in radiation weapon design.
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This thin panel stopped a meteorite

( man-made, traveling at 21,000 feet per second)

A steel pellet struck this panel at 21,000 feet per second —
more than six times the speed of a high powered rifle bullet
— but could not pierce it. It disintegrated after puncturing
the outer metal skin, and dissipated all its energy without
reaching the inner lining.

This composite honeycomb panel is one of the tech-
niques Northrop is developing to protect spacecraft against

meteorite collisions. The entire lightweight panel is less
than half an inch thick, and the honeycomb is filled with
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sealant to prevent air from escaping in case a particle
should ever penetrate.

Though most of the meteorites a spacecraft is likely to
encounter will be fine as dust, some may be as large as
buckshot, and dense enough to puncture an ordinary metal
skin. The search for materials to meet this hazard is
another example of Northrop’s practical work on the

= NORTHROP

glass as the active medium, a device
reported by this company months ago.
Since the Neodymium-glass material is
non-crystalline, unlike other solid media
known (0 h.nu anthd as nptlml mas-
ers, 1ts size, and consequently its output
power which is a direct function of size,
can be increased sharply. This possi-
bility accounts for tri-service interest in
the device.

The ONR program may focus on
both Neodvmium in E’]d‘q'i and ruby
optical masers. Rubyv devices are of ap-
parent immediate nterest because so
much of industry’s research and devel-
opment has centered on them. Conse-
quently, more is probably known about
it than any other tvpe of optical maser.
Rubv devices have been modulated
successfully by several techniques. High-
est known IJL;IL power levels and pulse
repetition rates have been attained with
ruby and rather good quality rueby crys-
tals are now being grown,

Anti-ICBM Advantages

As a defense against ballistic missiles,
an optical maser radiation weapon mav
have several attractive advantages over
other terminal defense techmiques.
These include:
¢ “Clean” weapon—The kill mechanism
of a radiation weapon 15 the high en-
ergy density or power density (in power
per sohd :'IIIE]L':I which today is sufh-
cient to vaporize refractory metals at
short distances. Hence, in a projected
long-range defense system, there would
be no need for a nuclear warhead, such
as Nike Zeus might require, climinat-
ing dangerous nuclear fallout  over
friendly areas.

e Time—All electromagnetic ravs, be
they radio, visible, infrared or ultra
violet light, travel at the speed of
186,000 mps., orders of magnitude
faster than even a high thrust-to-weight
ratio Nike Zeus missile, thus giving a
defense far more detection, tracking
and, if need be, discrimination time,
A defense would not have to predict fu-
ture warhead mtercept positions as the
delay from firng a pulse to reaching a
target would be less than milliseconds.
It would not be necessary to caleulate
guidance commands as it would be
for a Nike Zeus. Saturation of a de-
fense by missiles and decovs would
not be the problem it is for Nike
Zeus,

e Large volume coverage—Although the
beam of an optical maser 15 narrow it
broadens with distance, and since many
optical lasers probably will have to be
arraved together and their beams made
|1;1r*|]1-::1 for an effective ground-based
anti-missile system, a large conical vol-
ume will be covered. The combina-
tion of large volume, plus the rapadity
with which the beam can be pulsed
and switched and the short delay, may
solve by brute force the decoy discrimi-
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RCA Proposes Nuclear-Powered Comsat

Nuclear-powered communications satellite, proposed by Radio Corp. of America, would
have payload retracted into body above nose cone of Centaur kianch vehicle. After sepa-
ration, pavload, including TV repeater, communication and navigation equipment, would
extend and furled antenna would unfold. Sun tracker and expellant jets would keep the
nuclear-powered communications satellite properly oriented.

nation problem—burning up or neutral-
izing warheads and decoys alike.

The idea of using the optical maser
as a source for a radmtion weapon or
death rav arose before the hrst device
was opcrated (AW Dec. 14, 1959 p.
57) and has been the subject of wide-
spread speculation for three vears. Gov-
ernment and industry  interest  mush-
roomed (AW May 1, p. 23) with device
advances and was reflected i pubhished
weplies to an clectronic research tech-
nology survev, conducted by Depart-
ment of Defénse’s Director of Defense
Rescarch and Engincerning (AW Ut
23, p. 51). In that survey one of several
similar replies stated: “The abihty of
the optical maser (laser) to transform
broadband energy mto the energy of a
single optical line makes it possible to
L:mu_ntn.h the emergent coherent light
to a fine focus and to achieve effective
communicition, |:mi1'|t-t{‘.|-pnint power
transmission, or, by concentration of an
adequate amount of energy, even the
destruction of enemy muissiles at rela-
tively long range.”
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While the earth’s clond cover offers
Jmthing but an optimum medium for
optical and mirared energy, it 15 hikely
that with the extremely high encrgy ex-
pected to be concentr llitli.] 11 & Wepon
beam, e¢fforts will be made by straght-
forward brute foree to burn the hmm
through cloud cover. Obviouslv, this
will hu:, 9 less formidable task at wave
lengths  havimg  good  transmassibility
through water vapor.

The problem then would be to hnd
optical maser maternals which can ra-
dhate high powers in the so-called win-
dow wavelengths.

Current ophical maser weapon  pro-
grams are not the fArst U, S, efforts to
Lmuhrn]h. the feasibihty of radiation
weapons.  Under the several-vear-old
GLIPAR (Guide Lines for Investiga-
tions, Planning and Research) program,
various tvpes of electromagnetic radia-
Hon  weapons—microwave .1|1|:] mfrared

—as well as other exotic anti-ICBM
techniques like ball ightning (AW Dec.
4, p. 52) were investigated. However,
the optical maser, with high level peak
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HEThilton Etaﬂdﬂfd nneumatiu test stand permils funclional
post-overhaul check of F-104 air conditioner. . . reproduces such
flight conditions as heat, pressures. ram and bleed airflows.

Flight lab for the F-104

Hamilton Standard.

Two electrically driven 150-hp reciprocating
compressors in the test stand simulate engine bleed
air. This air, routed through aftercooler-water
separator, surge tank, and furnace, i1s then sup-
plied to the turbine fan and the test chamber. A
150-hp turbine compressor simulates ram air.
Capacity: bleed air, 55 lbs/min at 200 psig, 480°F;
ram air, 130 lbs/min at 6 psig, 400°F; pressure,

up to 1 Ib/min at 550 psig.

Building test stands of this type demands a

air-conditioning system

The Lockheed F-104 Starfighter’s air-conditioning

and pressurization system ‘‘flies”
pneumatic test stand, designed and built by

high degree of technical competence in systems
engineering, electrical cireuitry, pneumatics, hy-
draulics, electronies, and packaging. At Hamilton
Standard, these capabilities are integrated with
quality manufacturing.

Hamilton Standard has produced test stands
for environment conditioning equipment, jet
engine fuel controls, propellers, and a broad range
of related aerospace systems and components. For
the solution to your aircraft and missile test
equipment problems, write: Sales Manager,
Ground Support Equipment, Hamilton Standard
Division of United Aireraft Corporation, Windsor
Locks, Connecticut.

within this
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pulse power already available, starts
out as a more promising technigque than
the others appeared at the conclusion
of the GLIPAR studies. Microwave,
tor example, labors under serious limi-

tations in this respect, including the

dificulty of focusing its energy to a
point in space.

Beam Focus

The output beams of optical masers
cin be focused by ophical means to
points 1 space over long distances, a
basic prerequisite for a ﬂL‘%L‘ﬂEL‘ weapon,
The remaining problem is to see how
well large quanhitics of energy can be
concentrated by paralleling outputs of
optical mascr arrays.

An early effort to investigate a phased
arrav of optical masers for weapons ap-
phf_ttmna will be imtiated soon by
USAI's Aeronantical Svstems Division
m a $.5-millton program.

The array problem will be crucial in
optical maser radiation weapons as the
ability to add large numbers of these
beams and properly svnchronize their
pumping sources mav be the kev to suc-
cessful radiation weapons. One of the
first proposal requests in this feld, in
this case for radiation weapons optics,
originated with Rome Air Development
Center (AW Oct. 23, p. 19), the source
of most Air Force work in phased array
techniques.

Weapons work, like other applica-
tions for optical masers, will requive,
besides extensive matenals  investiga-
tions, component development leading
to useful phase shifters, 1solaters, rota-
tors, ete., which would be useful both
for weapon svstems and other applica-
tions,

Much attention will have to cen-
ter on pump sources to make them
more efficient and reduce power require-
ments,  Several requests for weapon
pump sources circulated through mdus-
try recently.

The optical maser radiation weapon
will have far broader implications than
ballistic missile defense alone, although
the latter is the prime need. In space,
bevond the attenuvating and scattenmg
cffects of the carth’s atmosphere, power
requirements might be sharply reduced,
and with device refinements, weapon
devices made small enough to be carned
on inspector satellites or larger space
vchicles as anti-satellite or spacecraft
defense weapons.

As an anti-personnel or anti-tank
weapon the device would be useful,
but, some industry sources speculate, 15
roughly like shooting pheasants with
an clephant gun, Nevertheless, these
applications are being investigated by
Army agencies such as Frankfort Ar-
senal. Setting up a defensive curtain
through which neither man nor ma-
chine could pass may also be a distinct
radiation weapon possibility.

by Julian Hartt
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LOOKING FORWARD

DUARTE, CALIFORNIA —World attention soon will focus again on Kwa-

jalein Atoll in the Marshall Islands.

Anyone familiar with Kwajalein, ten feet above sea level at best, wonders
wryly why this coral necklace has not long since slipped back into the Pacific.

The U.5. Navy and Marine Corps slammed tons of steel into it in 1944, The
atoll later knew the violence of nuclear testing.

Today, Kwajalein teeters again under the weight of jam-packed equip-
ment and people as the U.S. Army nears a climactic milestone in development

of Nike Zeus, the ant-ICBM massile.

On the chosen day, a Zeus will flash up to intercept a target "warhead”
launched by an Atlas ICBM from California less than 30 minutes before.

The critical question: Will the “miss
distance” of the Zens-Atlas intercept, at
closing speeds up to 20,000 miles per
hour, be within lethal range of the
nuclear warhead to be carried by an
operational Zeus?

The Army is confident Zeus will suc-
ceed. But none realizes better than the
Armyv's Zeus people how much rides
on the unfaltering performance of the
Target Scoring System in reporting
“pudding proof” of such a success.

Major General August Schom-
burg, boss of the Army Ordnance
Missile Command, recently told this
writer the Army wants to know
"exactly how close” Zeus is to tar-
get; the scoring system must be

“completely honest.”
That is a tremendously difficult as-

signment, in the harsh reentry environ-
ment where Zeus meets Atlas.

Many have addressed themselves to
problems of measurement and commu-
nications in that area. These efforts
range up the spectrum from VHF
through UHF and microwave frequen-
cies, into infrared and optical.

Here in the Svstems Division of
Giannini Controls, target scoring was
attacked farther up the spectral ladder,
based on radicisotope propagation and
detection in the N-ray and gamma ray
region.

The work already has resulted in
GCC's Photon Target Scoring System,
using Tantalum 182 as the source of
high energy gamma rays, which has
been highly successful in initial tests
for Sidewinder and Sparrow air-to-air
missile applications,

But the technique is particularly
suited for the anti-ICBM ranges, since
the gamma particles suffer only negli-
gible interference from the ionized
shock waves enveloping reentry bodies.

Donald E. Wright, Manager of Ad-
vanced Systems in GCC’s Systems
Division, is a key figure in radioisotope
developments. Calgary-born, Don,
whos