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A ' . w k Titan Guidance
v'u Ion ee Proves Reliable

Including Space Technology In Test Phase
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When the Lockheed Q5 plummets
earthward, it plunges its one-piece
filament-wound radome-boom into
the ground. The tail remains sky-
ward with instruments unharmed.
This requires a radome-boom (nose)
of steel-like toughness and strength,
yet one which must be precise to
=+ .002 inch to meet the “optical” re-
quirements of its microwave system.

BRUNSWICK HAS A FILAM
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While this was a difficult problem
indeed, it is typical of the tough
assignments that are routine with
Brunswick. The one-piece radome-
boom of the Q5, wound by the top
secret Strickland "B process, exclu-
sive with Brunswick, substantially
contributes to the enormous savings
of military dollars made possible
by the unique Q5 recovery system,
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ENT-WOUND “NOSE™ THAT IS NEWS!

This outstanding “breakthrough” in
reinforced plastic technology is but
one of many ways in which Bruns-
wick research and production gen-
ius is helping to secure freedom.
For details on how Brunswick can
help solve your problems, address:
The Brunswick-Balke-Collender
Company, Aircraft Division, 623
So. Wabash Ave.,Chicago 5, Illinois.

BRUNSWICK

MAKES YOUR IDEAS WORK

PAGES FROM AN ENGINEER'S WORKBOOK

THE SOUND ANSWERS COME FROM

GOOD//YEAR

AVIATION PRODUCTS

TO IMPLEMENT YOUR SYSTEMS' ENGINEERING!

Division, Akron 16, Ohio, or
Los Angeles 54, California

ADDRESS: Goodyear, Aviation Producls
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White areas show exiensive use of magnesium, (see delails below).

HOW ELEVATED-TEMPERATURE MAGNESIUM ALLOYS
HELP BOMARC KEEP FIGHTING WEIGHT

Approximately 230 lbs. of magnesium is used in the airframe
of the Bomare, powerful surface-to-air missile. And for good
reason: In each case, the specific application called for light
weight and retention of strength, rigidity and other properties
at elevated temperatures. The logical choice was sheet, extru-
sions or castings of elevated-temperature magnesium alloys.

EXAMPLES:

gopY. The boady skin and doors of both nose and aft sections
utilize 103 lbs. of HK31A sheet and castings. Resultant
weight savings were 23 lbs., including a net reduction of 6
Ibs. by using a magnesium casting for a door frame structure.

YOU CAN DEPEND ON

WING, FIN AND TAIL. 111 lbs. of HK31A sheet were used in the
wing, elevators and elevator stubs, fin and rudder. All lead-
ing and trailing edges of control surfaces for wings and fin
are HM31XA extrusions. Here another 8 lbs. were saved by
using an elevated-temperature magnesium alloy.

These are but a few instances of how precious weight was
saved in the Bomare. For more information about the use
of magnesium allovs in aireraft, rockets and missiles, contact
the nearest Dow sales office or write directly to us. THE pow
cHEMICAL coMmprany, Midland, Michigan, Department MA
1407 K-1.

AVIATION CALENDAR

May 19-22—17th Annuval National Confer.
ence, Society of Acromautical Weight
Engineers, Inc., Belmont Plaza Hotel,
New York, N, Y,

May 21-22—Flight Safety Foundation, Inc.,
Regional Business Adrcraft Safety Seminar.
Palmer House, Chicago, IlI.

May 25-31—-1958 Awviation Writers Assn.
Convention, the Shamrock Hhilton, Hous-
ton, Tex.

June 2-4=National Telemetering Conter-
ence, Lord Baltimore Hotel, Baltimore,
Ad,

June 4-5—West Coast Magnesiom  Svine
posium, correlated program by the So-
cicty of Aircraft Matenals and Process
E*:::gincury and the Magnesium  Assn.,
Institute of Acronautical Sciences Bldg.,
Los Angeles, Caht.

June 4-b—=Second National Conference on
Production Techniques, sponsored by the
[nstitute of Radio Engineers Professional
f_'.flm];u on Production ]It'I'lI[H{]'HL“\. Hotel
“~ew Yorker, New York, N, Y,

June 5-6—13th Annual Natiwonal Mecting,
\rmed Forees Chemical Assn., Hotel
Traymore, Atlantic City, N. |.

June 9-12—American Rocket Society Semi-
annual Meeting and  Astronautical Ex-
position, Hotel Statler. Los Angeles, Calif

June 9-13=Fourth Intemational Automa-
tion Exposition and Congress, Coliseum,
New York, N, Y,

June 16-18=Second National Convention
on Military FElectronics, Sheraton  Park
Hotel, Washington, . C.

June 19-21=Annual Meeting, Institute of
Navigation, University of California Santa
Barbara College, Goleta, Calif

June 22-27—61st Annual Meeting, American
Socicty for Testing Materials, Hotel Stat-
ler, Boston, Mass

June 24-26—31st Meeting, Aviation Dis.
tributors and Manufacturers Assn., Mount

(Continued on page 6)
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~ best for
missile trailers

Houdaille Rotary Shock Absorbers

WHEN manufacturers of missile trailers specily and use

Houdaille Rotary Shock Absorbers, they make sure missiles get a
“feather-bed ride.” Even over the roughest terrain these dependable
units provide positive control of vertical, longitudinal

and lateral motion.

LINEAR and OTHER HYDRAULIC damping and snubbing devices

custom-engineered for specific damping-control

requirements in missile transportation.

® Installation
problems simplified.

T

® Externally adjustable
for road conditions.

® Sealed against dirt,
water, corrosion. Thousands
of miles without maintenance.

® Readily serviceable and can
be overhauled.

d /el ]
HOUDAILLE
RS
R TMEE

e LY

e |NAustries, Inc.

gives complete details BUFFALO HYDRAULICS DIVISION

and perlermance data,

For yeur copy write . . . 541 EAST DELAVAN AVENUE = BUFFALO 11, NEW YORK



AVIATION CALENDAR Tests Prove Sundstrand Gearboxes

(Continued from page 5)

at 600°F Inlet...800° to 1000° F Ambient

June 25-27—Air Transportation Conference,
Amencan  Institute of Electrical Engi
neers, Hotel Statler, Buffalo, N. Y,

June Z7<Irst Water-Based Helicopter Sy
posium, sponsared by the Burean of Aero-
nautics and Stevens Institute of Tech-
nolegy, Stevens Institute of Technology,
IHoboken, N, |

July 8-11=The Institute of the Acronautical
sciences, Nabtional Summer Meeting, Am.

, bassador Hotel, Los Angeles. Calif.

July 14-15=Triennial Inspection, National
Advisury Committee  for  Acronantics,

- Ames  Aeronautical Laboratory, Moffett

| Field, Calif. |

July 24-25—Fifth Annual Svmposiom  on
Computers and Data Processing, Albam

I Hotel, Denver, Obin, |

July 24-25—Quarterly Regional Mecting,
Assn. of Local and Territorial  Adrlines,
Denver, Colo.

Aug. 6-8=Special Technical Conference on
Nom-Linear Magnetics and Magnetic Am-
plifiers, H]}::IL*-;m'L'd bv the American  In-
stitute  of Electrical Engineers, Hotel

1958 155UE Statler, Los Angeles, Calif,

Revised Aug. 13-15=Conference  on  Electronic

' Standards and  Neasurements, National
Bureau of Standards, Boulder Labora-
tories, Boulder Colo. Jointly sponsored
by NBS, American Institute of Electrical
Engmmeers, and Institute of Radio Engi-
NECTs.

Aung., 1-22-Western Electronic Show &
Convention, Institute of Radio Engineers,
Ambassador Hotel, Los Angeles, Calif,

Aung, 25-30=Nmth Annual Congress, In
ternational Astronautical Federation, Am-
sterdam, Holland.

Sept. 1-7=1955 Farnborough Flying Display

SEND FOR YOUR COPY

b hwBERT) Li 4 |

Asxrpnoutstol
This gircraft georbox is being designed for service ot

550°-400° F Auid inlet temperature; 1000° F ambient,

% pecilitotinn i

Caoked with carben, but still functioning perfectly, this Sundstrand test
gearbox stood the test of 400" F fluid inlet, BOO® F ambient opera-

:Ind Fxhibition., Societv of Brtish 4“[. tion. Experience with this unit it applicable to girborne georboxes.
craft Constructors, Farmborongh, FEng-
land.
Sept. 3- ':-]fh‘-. Crvogenic Engineering Con- High-TemneralurE Research Mﬂ"fing
ference "'ul’lhhdthu'-.:_l.‘t'-. Institute -rnf Tech.
nology F!Illhl'lﬂf’:. M\ass Toward 'IOﬂﬂ“ F Fluid Inlet Qper‘atiﬂn

NEw 1958 BOOKLET Sept. :ﬁ-ll-lilnh-rui:ql‘[.un.:l! I.‘u'i-.!tiun Show,
Colisenm, New York, N, Y,
Sept. 8-13—First International Congress of

Inczudes lﬂ,tﬁﬂt mizitﬂ',ry Spec,iﬁcatiﬂng the 1I!u:_l’n-ij*mll‘ui al Sciences, Palace Hotel, component temperature barriers 15 a Frin]ﬂ[‘}' :l[[i*.'f[}' ar Sundstrand’s

Madnd, Span, r - |
Here's quick, factual information to save time and trouble when specifying | Sept. 8-13—Dvnamics of Flight, University new environmental lab.

and purchasing steel for aircraft and components. of Michigan, intensive course for prac
This booklet gives you essential condensed data on the current Military ticing enginecss, Ann Arbor, Mich

Research and development to overcome aircraft hydromechanical

Sundstrand environmental lab facilities include high-

High-temperature studies involve designs, materials, seals, fluids,
lemperature ovens up lo 7' 2 7" 2 7' chamber size,

; - : : : : Sept. 153-19—Annual Instrument-Automation bearines. lubricatt : I3 P L

(MIL) Aeronautical Specifications. It includes a digest of many of the Air I;:-,mﬂ o B Eelibit (Thtersatianaly. Ta &5 cation techniques, nonoxidizing internal atmospheres,

Force-Navy (AN), Federal (QQ) and Aeronautical Material Specifications strument Society of America, Philadelphia vapor phase systems, and other critical factors. Development work, —F———— e —— —————
& 8 . b 1 s ' i
(AMS) pertaining to steel, and shuwg nearest corresponding 1“1151 EHHIFEFE- g %“”‘_H‘E}'I" !”L'E JJ;"-‘:MP]”; rl F=' . of necessity, includes test equipment for elevated temperatures. | Sundstrand Aviation |
Also shows the analyses and the wide range of Ryerson aircraft quality .LIE“ g I‘ : = mlgit “t“‘*::‘f”" - _ ] 1| 2411 Eleventh St.. Reckford. (il |
alloy and stamlEf?s %teels in stock, ready for immediate sh_lpment. | ol Anierice Ilcrhi Bal Harbor M. g Xes, convenlent | o e [ Feiitie. bookiels 1006 wa I
Ryerson specialists are on hand to answer your questions on selection ami Beach, Fla. coupon. Ask for new bookler “Sundstrand Aviation,” describing |  georboxes |
or application. Call your nearby Ryerson plant, or write for your copy of | Sept. 29-Oct. 3—National Acronautic Meet- i b . | |
this booklet. ng, Socicty of  Automotive  Engimeers, F'I‘-DE]L!IC'EE}* fﬂ.E‘llltlE‘S, and Eﬂl‘ldbi]l[lfi ] Name = |
Inc.. The Ambassador, Los "u.]]ﬂLh.lr Calif, | Title |
HYE HSDN STEEL Oct. 27=14th Annual General "uIL-Lhnﬂ of | |
| ew e HH_ IE]IL']'H"EI'HH]"LI l||I.|'|' Tr“l"lu]']'l.l'l"l: lIIi"l-"l-]:l ¥ ﬁ I {:gmpun'r — I
Mamber of the <> Stee Fanily New Delhi, India JIINI) SUNDSTRAND AVIATION | |
b ko sl b et Takb bl it s e Oct. 27-28=Fast Coast Conference on Aero- 6 T | Address _ '
Printipal pr KL COMOR, SE0Y TN AN 4 nebig % R, e nautical & Navigational Electronics, spon- - ivision of Sundstrand Machine Tool Company |

==olweinou, indutriol plavtics, mufefwarking muchisery, se sored by the hntltllt-:: of Radio lngl- — Rockford, lllinois | City— - ——ate |
JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK . BOSTON . WALLINGFORD, CONN. + PHILADELPHIA ] Tnoediote itarest [ Refer I
CHARLOTTE - CINCINNATI + CLEVELAND - DETROIT - PITTSBURGH - BUFFALO - INDIANAPOLIS . CHICAGO - MILWAUKEE neers, Lord Baltimore Totel, Baltimore, | ediate | eference |
ST. LOWS » 105 ANGELES - SAN FRANCIZCO + SPORANE « SEATTILE 1 ?I'I.II'_:I ﬂund:frnnd Turhﬁ, D&H"l"ﬂ'ﬂ Eﬁllﬂ-!’ﬂdﬂ i Weastern District Dﬁicgg Hﬂ"l'“'lﬂfl'lﬂ.- California ]_ _____________ ___H_._____I
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Ground Speed & Drift Angle
Any Time, Anywhere, Any Weather

One look and the pilor KNOWS.
In a glance he reads acrual ground
speed and drife angle.

This vital data, never before avail-
able, is displayed on the flight panel
automatcally and continuously.

The dials "read™ the key unit in
GPL's revolutionary Doppler auto-
navigation systems. Ocher phenom-
enal units in these systems tell where
you are and how to ger where you're

going. The systems operate encirely
without ground aid or celestial fixes,

have proved themselves globally in
millions of operational miles.
GPL's auro-navigators were de-
veloped in conjuncrion with che Air
Force (\WADC). They are the resulr
of GPL’s harnessing of the Doppler-
effect to air navigation — an achieve-
ment comparable in magnitude to
the breaking of the sound barrier.

Spotting and dodging headwinds, riding time-
saving tailwinds, are easy now for both the military
and civilian pilot.

The reason is RADAN.*

RADAN navigators are members of the famed
GPL family of self-contained Doppler systems.
RADAN gives the pilot accurate ground speed and
drift angle, two facts that add up to accurate knowl-
edge of the wind at his position and his altitude!

RADAN systems provide military pilots with
continuous velocity, second by second, help to accom-
plish. successful missions. To the civilian pilot, they

“Trademark

RADAN—jet-age windsock

provide pinpoint navigation, savings of precious jet
fuel, a priceless margin of safety.

RADAN systems, recently released for civilian
use, are now in quantity production . . . ready and
available to everyone.

- - - ——
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GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y.

ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé lo Personnel Manager.
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MAGNETIC
TAPE |

| APPLICATIONS ‘

How to write 10,000-cycle data on a pen recorder

A tape tie-in banishes frequency-response limitations and saves paper

We will cancel the laws of physics, throw out inertia, and
behold here is a pen recorder writing out 10,000 cycles per
second ready to read. Don't scoff. There is a way. Abﬁumlng
visual data is really what you want, keep your eye on the oscil-
logr Jph or pen recarder, and think of the hp{* recorder as an
ingenious “frequency-response extender” or “data stretcher.”

A SLOW-MOTION LOOK AT TRANSIENTS

When an aireraft manufacturer was having shock prob-
lems from the firing of an experimental plane’s armament,
nothing could be seen in real-time data. For a better look,
shock waves were recorded on tape, slowed down, recopied
and then written out in visual traces. A thousandth of a sec-
ond was stretched out to a full second. The exact extent and
nature of the shock pattern and its manner of transmittal
through the plane’s structure became clearly evident — and
with it the design solution.

100-TO-1 DATA STRETCHOUT (and more)

Compared to any visual-trace recorder, an Ampex instru-
mentation tape recorder has virtually unlimited response.
Frequency components as high as 10 000 cveles per second
(and much more) are easily recorded. And Llp[" has decided
advantages too at 1000 or 2000 cycles. A tape speed of 60
inches per second captures any of these higher frequencies
and has tremendons room for slowdown on playback. Repro-
ducing the tape at 0.8 in/sec. reduces 10,000 cps. to a mere
100. Connect a direct-writing recorder to the tape recorder
and 100 cycles response is all that you need.

Actually Ampex has a wide range of tape speeds and tape
slowdown ratios available. Tapes can be recopied once or
even twice multiplying these ratios accordingly.

L I e T R S Pl e T L —— R .

e Bl . il n ™I el o e &= "
|

TYPIGAL TAPE SLEWEGWH (OR EF"EEI:'-‘UF':I' ﬁ-ﬂleﬂ'E |

— -

Basie | 3
First Elcund |
AMPEX MODEL spaad recopy recopy
ratio

FR-I100 | Btal | 8atol 1. S12 to |
FR-100 = | 32to1 | 10024t01 | 32,768 to |
FR-1100 multirange |

{man:,.r '-..rErE-InnEi avatlnhta}l 100 to | 10,000 10 | | 1O0G,000 10 | I

24 TIMES AS MUGH RECORDING TIME

On 5000-cvele data, an ordinary 10%2 " reel of 1-mil mag-
netic tape will record 24 minutes. On a visual-trace recorder
writing 100 Ew.leq per inch, a 250-foot magazine of expen-
sive paper would last just one minute! When you record data
first on tape, vou will seldom recopy the whole test onto ﬁP
per. With an D5L1||usﬂul:u: or other scanning device, you nd
the important parts of the tape and copy as little as a few
seconds onto the visual medium. The tape can be stored for
future reference, cut into loops for analysis or can be erased
and reused. It saves hundreds of feet of paper.

Because magnetic-tape data is an “electrical mm.’nrg", it can
also be used for automatic frequency analysis, computer in-
put, simulation of phenomena and scanning, counting and
correlating techniques. We have told the whole magnetic-tape
story in a well illustrated and diagrammed 16-page brochure.
For your caopy, write Dept. [Il/-1..

AMPEX INSTRUMENTATION DIVISION +« 934 CHARTER STREET « REDWOOD CITY, CALIFORNIA

Phone your Ampex data specialist far personal attention to yaur recording needs,

Offices serve L. 5. A. and Canada. Engineering roprasentatives cover the free world.



HUSTLES AWAY HEAT
FOR CONVAIR’'S HUSTLER

Harrison Hydraulic 0Oil Coolers
Selected for America’'s First
Supersonic Bomber! Harrison's on the Hustler

« . . and temperature’s the target! Convair's new B-58 bomber

flies faster than sound at altitudes above 50,000 feet, and Harrison
heat exchangers are on the job assuring dependable performance.

You'll find lightweight, heavv-duty Harrison coolers on all tvpes of the

The luxury way across the worlid!

Only TWA ofters one-carrier service between 65 key U.S. cities and 23 world centers

most modern aireraft. That's because Harrison’s vast experience and
research in the heat-control held assures complete dependability . . . peak
i @ 1 l'l- ¥ 1 ¥ 1 i = 1 ﬁl’ ® . s =
abroad ... all the way from California to Manila. Fly the magnificent Jetstream tenuperatuce elficieniy ubder the Mokt severs operiting sonditions. So teiember,

il vou have a cooling problem, look to Harrison for the answer.

ﬂfﬂf\/

"m{:‘ﬁ,‘.r

]

?bﬁﬁg ™
MYAaps 70 ORL

non-stop coast to coast...featuring famous TWA Siesta Sleeper Seats! Also non-stop

trans-Atlantic service to Europe and direct Polar Route flights from California to

the heart of Europel Wherever you go . .. enjoy superb TWA Ambassador service. ..
the most luxurious in the sky! For reservations, call your TWA travel agent or
nearest TWA ofhce tﬂdﬂ}'.

FLY THE FINEST...FLY ’ WA TRANS WORLD AIRLINES

e Jetstream iv a vereice mark owned exclusively by TWA, All Jetstreams are eguipped with radar and synchrophased propellers,

fide o ppciiiy OF fel Faif
LIS EE

Bl o
« - FEl g’ b B4 dRP PRy

HARRISON RADIATOR DIVISION » GENERAL MOTORS CORPORATION » LOCKPORT, N.Y.
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How 10 open

a Waichmaker’s

Many people regard a 21-jewel watch as the ultimate in precision.
Yet, a modern airplane engine is built to a standard of precision far
beyond that of the finest watch. For the engine, with moving parts
machined to the Nth degree, must operate at speeds in the thousands of
revolutions per minute, at temperatures that would melt many

metals. And they must do it hour after hour under full lead.

Such engines demand the finest aircraft oils for lubrication.
Sinclair is proud that it supplies 45% of all the aircraft oil used by major
scheduled airlines in the United States. That is proof of the high

quality of Sinclair lubricants. You can depend on them.

SINCLAIR AIRCRAFT OILS

Sinclair Refining Company, Aviation Sales « 600 Fifth Avenue, New York 20, N. Y.
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Tactair 9801 Selector Valve, a 4-way sole-
noid-operated pneumatic controller, assures
rapid, dependable operation of a eritical rocket
release system.,

Memo: to missile men looking for dependable components

Split-second operation, high tlow capacity and low
leakage are important requirements for pneumatic and
hydraulic valves used in rocket and massile

control systems. In addition, these components must
be compact and light weight and provide

utmost dependability,

Case in peoint: this 4-way, solenoid-operated,
pneumatic sclector valve for a rocket release
mechanism. To assure its rapid, dependable operation
over a wide range of operating pressures, we combined
a number ol tried and proved design |1-11m.I1:|lq.-. used
individually in other models, And to minimize weight,
we made the valve a pilot-operated unit.

REEUH dan 1l|1:r1|11|:|1n:mh wide pressure rmq:_ of 500
to 3,000 psi at altitudes from sea level to 70,000 feet,
Extremely high How e 'l"““"* [or a valve this size—

actual flow factor of .2 Qu. Low leakage—3 cc per min,
of {ree air. Rapid operation—.05 sec. max. (energized),

And with this, a welght of only 1.9 Ibs.

Reminder: on standard or special components, we
welcome the opportunity to assist you with vour next
precision valve problem. Every job we do is done

0n a person: alized basis. [t has been that wayv lor 16
years, Tactair Valve Division, Aircralt Products
Company, Bridgeport, Pa. BRoadway 5-1000,

(i
CONTROL, SELECT, BRAKE, RESTRICT, CHECK . . . with lAc 'A' R

LU

find out
about 11
the low \

\
= \
price of \
\
R |
- I
| | |
: |
Ch & E 1
' ' |
| |
I
|
I
|
|
I
|
before !
a /
buying !
!
your /
/
next 7
!
crane! /
!
/!
Only P&H Trav-Lift® offers all these features in
the 1 to 20 ton crane class: You can
buy the
* P&H one-source responsibility Trav-Lift
s Electrical equipment designed specifically for crane crane —
service
» Maintenance-saving mill-type rectifier brakes p?;:hltl!d
e Either cab or floar operated — or both! i
* All-welded steel construction big-crane
* Bridge engineered for vertical strength and lateral features —
stability for far
* Heat treated gearing throughout less money
* Forged steel wheeals !h?“ you
think!
Compare first — then specify! Dept. 123H,
Harnischfeger Corp., Milwaukee 46, Wisconsin.
HARNISCHFEGER @ ... quality and service for 74 years
15
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* Specialized Knowledge 4+ Channeled Imagination 4+ Super-Rigid Controls
= The Answers You Need. If the answer to your problem is an accessory for hydrau-
lic, pneumatic or fuel applications, Com - Air is uniquely equipped to serve you. An

experienced and integrated division of A.S+ R Products Corporation, we may already

for 20 years.....

have the answer to your problem in production. If not, any or all of our services are

by

at your command — research, design, testing, ultra-precise manufacture. Come to

Com -Air and try our specialties: precise answers to tough problems, on-time delivery.

SOLUTION TO COMPLEX COMPUTING PROBLEMS arc among
Librascope’s accomplishments as represented by a formidable array of computing equip- D _ _
ment, Our selection of the most effective computing solution to meet a problem is based [r—— R ——

on twenty years of experience gained in the development and manufacture of mechanical,

electrical, electronic and magnetic computing devices, Computers for both military IBR ASCG PE
and commercial purposes are developed and manufactured by Librascope. Inquiries on

computing control problems are welcome.

Engineers capable of significant contributions are invited to write Clen Seltzer, Employment Manager.

COM*AIR BURST DISC
For use with air or helium
Insensitive to vibration

b
com-air
Burst pressure :

445 to 530 PSIG at +125°F =
635 PSIG maximum at —200°F PRODUCT

Leakage: Zero to 430 PSIG
Weight: 0.2 Ibs. for 1 inch tube size

DESIGNERS AND MANUFACTURERS OF HYDRAULIC, PNEUMATIC, AND FUEL CONTROL EQUIPMENT

1201 RIO VISTA AVEMWUE + LOS AMNGELES 23, CALIFORMIA

LIBRASCOPE, INCORPORATED ¢« 808 WESTERN AVENUE +» GLENDALE, CALIFORNIA A DIVISION OF A.§:.R PRODUCTS CORPORATION
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LAGRUSY

Swift and deadly, the Martin Lacrosse is the Army’s
newest artillery weapon. The rocket-propelled
Lacrosse provides pin-point precision with tremen-
dous destructive power against enemy targets.

The rugged simplicity of its powerful THIOKOL
solid propellant engine gives the truck-mounted
missile extreme mobility in the field.

With the Lﬂ::r::-s"fe. Army ground troops have

e
&

guided missile sup
they need it.

rt where they need it — when

CHEMICAL CORPORATION

TRENTON, M.J.» ELKTON. MD.
HUNTSVILLE. ALA.» MARSHALL. TEXAS
MOSS POINT. MISS. » BRIGHAM CITY. UTAH

the Thiokal Chemigal Corporation for Its llguid
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EDITORIAL

Scramble for Altitude

Within the past few weeks a healthy international
and interservice rivalry has blossomed to push the ofhcial
world altitude record to some fantastic new levels. At
this writing, it looks as though the altitude laurels rest
firmly on the collective brows of USATF Maj. Howard C.
Johnson, Lockheed Aircraft Corp.'s F-104 Starfighter and
General Electric’s J79 turbojet engine. Maj. Johnson's
zoom to 91,249 ft. in the J79-powered F-104 should be
the first in a bid for this combination to win the triple
crown of altitude, speed and time to climb. The F-104
will be shooting for a 1,400 mph. speed mark to top
the 1,207 mph. set last winter by the McDonnell F-101
and plans to beat the climb to 50,000 ft. in two min,,
50 sec. set by the French Sud Aviation Trident a few
weeks ago.

The altitude record has changed hands three times n
the last few weeks in a refreshing outburst of competi-
tion that is now getting the mark to a more realistic
level. First kudos in this competition go to Navy pilot
Lt. Cmdr. George Watkins, the Grumman FII1F-1F
Super-Tiger and the G.E. J79-3 engine for bringing the
altitude record back to the U.S. after it reposed 28
vears abroad.

It was the late Adm. Apollo Soucek who wrested the
altitude record from Germany in 1930 with a 43,000 ft,
climb over Washington in the Wright Apache powered
by one of Pratt & Whitney's first Wasp engines for the
last previous U.S. notch on this trophy. Cmdr. Watkins
boosted his Super-Tiger to an officially recorded 76,5628
ft. over Muroc Dry Lake, although he went well over
60,000 feet in practice zooms. Under Federation Aero-
nautique Internationale compehition rules, the Navy
and the Super-Tiger after setting a mark lost priority for
boosting it until other competitors had their crack.

A few weeks later, the French made good their hid
with an 80,000 ft. zoom by the Sud Aviation Trdent
powered by two wing-tip Gabizo turbojets and a SEPR
rocket in the tail. The Trident record-breaking flight over
[stres was ironically described by the French press as its
“swan song  because government budget cuts have
brought this promising line of development to a com-
plete stop.

Then Lockheed entered the lists with a tno of USAF
pilots well versed in the F-104 operations from their ex-
perience at Hamilton AFB, Calif. The F-104s flown in
this triple bid are powered by a later and more powerful
version of the G.E. J79, which offers a 20% boost in
thrust at altitude over the -3 engine powering the Super-
Tiger and enables the F-104 to reach a higher altitude
and Mach number in its zoom climb before flame-out.

AVIATION WEEK, May 12, 1958

It is interesting to note that in both the Super-Tiger and
Starfighter record climbs using only turbojet and after-
burner, pilots relied on a zoom of more than 20,000 ft.
after their engines flamed out from lack of oxygen at
extreme altitudes, The control problems in executing
such a maneuver called for a high degree of pilot skill.

This burst of international rivalry that wrested the
record from the special British Canberra bomber pow-
ered by Bristol Olvmpus turbojets and Napier Scorpion
vockets has certainly enhanced the prestige of both
USAF and Navy and the two bitter contenders in the
European and Asiatic export market—the Starhghter and
Super-Tiger.

It also presents a genuine challenge to the Soviet
Union to get into this international compethition or
tactily admit its inability to match these performances
with the designs of Artem Mikovan and Pavel Sukhol
The Soviet Union has been taking an increasingly active
role as a member of the Federation Aeronauthique Inter
nationale. It has filed a number of offhcially recorded
helicopter records with this custodian of nternational
performance and will play host next summer to the 52nd
annual meeting of the FAI in Moscow. It would indeed
be interesting if, as further evidence of a genuine desire
for international cooperation, the Soviet Union entered
the record competition in all categories.

Glider Support

We have in hand a communication from Paul
Schweizer, president of the Soaring Society of America
in Elmira, N. Y., with news of plans to field a team of
top glider pilots to defend the U.S. title in the FAI-
sanctioned world gliding championships to be held next
month in Leszno, Poland. Our readers will recall that
Dr. Paul MacCready of Pasadena won the world cham-
pionship in the last international competition held in
1956 in France. To support the 1956 U.S. gliding team,
approximately 24 Amencan aviation firms contributed.

This year, with business conditions soft in general and
the aviation industry in particular being cudgeled by
austerity edicts from the Pentagon, financial support for
the gliding team is lagging badly. We believe it is ex-
tremely worthwhile to have the U.S. ably represented in
this exhibarating, peaceful and non-profit aspect of avia-
tion in international competition held within the Soviet
sphere.  We lope the aviation industry will make it
possible.

—Robert Hotz
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TEH MILES an hour was ‘“‘speed” in 1883 when
Wyman-Gordon started to make forgings for the high-
wheel bicycle. Through the 75 intervening years
forgings have made important contributions to the
phenomenal advances in propulsion. Progress from
the first “horseless carriages' . . .from the early “fly-
ing machines™” . . .to the supersonic speeds of today
.+« . would not have been possible without forgings

l@wmwaﬁw@ Hears ..o

produced by the most advanced techniques of the
day.

Wyman-Gordon is proud of its achievements in
these fields and, as the largest producer of automotive
and aircraft forgings, is prepared to accept the chal-
lenge of the future. Today, as for 75 years, there
is no substitute for Wyman-Gordon quality and
experience,

WYMAN-GORDON COMPANY

Established 1883

ALUMINUM =

FORGINGS OF

MAGNESIUM

@ STEEL o TITANIUM

WORCESTER 1,

HARVEY, ILLINOQOIS
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MASSACHUSETTS
DETROIT, MICHIGAN

WHO'S WHERE

In the Front Office

William B. Bergen and Clarence W,
Miles, directors, The Martin Co., Baltimore,
Md.

Stratoflex, Inc., Fort Worth, Tex., has
announced the following officers: K. W,
Davis, president and general manager; D. H.
Thornbury, vice president; €. A. Thomas,
vice president-sales; John Tullis, vice presi-
dent-manufacturing.

Marvin B. Rufhn,

vice president and

general manager, Chicago Aerial Industries,

Inc., Melrose Park, 11l

Stanley C, Pace, a vice president, Thomp-
son Products, Inc., Cleveland, Ohio. Mr.
Pace 1s assistant manager of the company's
newly formed Tapeo Group.

Frederick 1. Ordway, vice president and
director-Astronautics Division, National Re-
search and  Development Corp., Atlanta,
Ga.

Howard W. Griesbach, vice president-
cperations and a director, Flexonics Corp.,
Mavwead, 1.

Peter B, George, a viee president, Emery
Air Freight Corp., New York, N. Y.

Arthur Freed, vice president-marketing,
serva Corporation of America, New Hyde
Pack, N. Y.

H. R. Ferguson, executive vice president
and treasurer, and Dr. H. W, Ritchey, vice
president, Thiokol Chemical Corp., Tren-
ton, N. . Dr. Ritchey 15 technical director
of the Rocket Division.

I. A. Gray, assistant vice president-oper-
ations, and J. A. Gillies, director-mainte-
nance and engineering, Canadian Pacihe
Airlines, Ltd. R. ]. Burden succeeds Mr.
Gillies as chief engineer,

Group Capt. Douglas Bader, managing
director, and F. ]. Stephens, chairman,
Shell Petrolenm Company’s newly formed
Shell Aircraft Co.

Col. William 8. Cowart, Jr., (USAF),
Director, National Aviation Facilities Ex-
perimental Center, Airwavs Modermnization
Board, Atlantic Eh NAS, N. I.

Viertal Aircraft l':t:rrp- Morton, Pa., has
announced the following 1ppmntmtnh for
two new corporate divisions: Harry 8. Pack,
head, International Division: James 1'"-’.
Davis, director, Government Operations Di-
vision,

Honors and Elections

Amold 1. Beck, Republic Aviation design
safety specialist and Major, USAFR, has
received a8 commendation medal and cita-
tion “for meritorious achievement when at
personal risk far in excess of the normal
requirements of his duty assignment he ac-
complished an ascent in an altitude chamber
to ]‘}S 770 ft., the highest altitude ever
attamed by man. The ascent was made in
1956 while Mr. Beck was on active duty at
Wright Air Development Center, Wright
Patterson AFB, Ohio.

Maj. Samuel Tyson of the MATS 55th
Air T'ransport Sqmdmn will receive Awvia
tnn’ Post No. 743 annual Valor Award for

“safely p11::|tmg his seriously crippled C-97
aircraft .

(Continued on p. 139)
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INDUSTRY OBSERVER

> Watch for McDonnell UCX four-engine utility jet transport to emerge
as a dark horse in the USAF competition with a Pratt & Whitney I[l"
turbojet rated at about 2,900 Ib, static thrust. McDonnell prototvpe 1
scheduled to fly late this year.

» Navy plans to finance an initial increment of seven Lockheed anti-subma-
rine warfare Electras out of Fiscal 1959 funds. Initial contract (AW Nay 5,
p. 27) was for research and development work involved in converting the
turboprop transport into an ASW configuration. Main competition for the
Navy award, which may eventually mean production of up to 200 aircraft,
was from a Dnug]as design based on the DC-7 configuration powered by

Rolls-Royee Tyne turboprops.

» Douglas is working hard to sell USAF a Mach 2 tanker-transport powered
by Pratt & W hitnev's J58 turbojet which is now running at 30.000 T,
static thrust without afterburner on the test stand at P&W’s new Florida
development facilitv. Douglas Mach 2 transport design i1s based on the
DC-8 l:lui:.iupnwnt project and would utilize some DC-8 components.

* Rolls-Royce i1s oftering a new turbo-ramjet dESlgll to U, S. manufacturers
in the 60,000-1b. thrust class with availability in the early 1960s for both

military and commercial designs.

» Russia's coaxial single-place Kamov Ka-10 helicopter weighs onlv 440 1b.
Ceiling for the “Hying motorevele™ 1s listed at s]ughth over 8,000 ft. The
collapsible helicopter is powered by a four cvlinder, 55 hp. engine and re-
portedly gets up to 19 miles per gallon of fuel,

» Toxicity of niobium (columbium) and other high-temperature metals will
be studied by Aero Medical Laboratory, Wright Air Development Center,
to determine permissible human dosage levels. Similar studies on materials,
equipment and fuels for use in space vehicles now must include considera-
tion of the effect of high temperatures, ozone, ultraviolet and cosmic radia-
tion, ¢tc., on normally nontoxic items.

* Air Force estimates that between 516 million and $20 million would
be required to successfully impact a pavload on the moon. The total would
allow, USAI® savs, five to seven shots with a 70% chance of success for
each mussile. Approximately $500,000 would be needed for research and
development work, the remainder for production.

» National Advisory Committee for Aeronautics is building a working model
of the ion engine proposed by Ernest Stuhlinger (AW Msn 5, p- ZH} Stuhl-
inger suggested heating a cesium plate which emits lﬂrgﬂ numbers of posi-
tively charged ions at relatively low temperatures and then accelerating the
particles through a nozzle with an electrostatic field. Engine is large enough
to get realistic data on the idea but too small to be of practical value.

® Advanced versions of I-105 Thunderchief planned by Republic Aviation
Corp. include an interceptor model with an auxiliary rocket powerplant.

» Aero Design & Engineering Corp. is readying a new “economy-model”

Commander exccutive transport designated Model 500. Scheduled for
delivery in June, Model 500 will be powered by twin 250-hp. direct-
drive engines tuming two-blade propellers. Commander 500 will be aimed
to compete with Cessna 310 twin, will be priced at approximately 562,000,
It will utilize basic model 560E mrfra:m: lighter by several hundred pounds
and probably will seat seven, with minimum radio and full tanks. With
200 1b. of radio equipment, it would seat six and carry full tanks.

* North American Rocketdyne Division has designed a package of three

50,000 1b. thrust rocket engines using liguid oxvgen *mr] liquid hvdrogen
fuel for the second stage ﬂf the freight-carrving space vehicle proposed
recently to USAF by Convair's Krafft Ehricke (AW April 28, p. 26). First
stage would be a standard Atlas booster also powered by Rocketdyne rocket
engines.
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HAVE YOU MET THE \
SILICOMES MAN 9 \/

I'_[u-'li tell vou the story of the “impossible™ rubber that helps deliver a hot blast to cold jets. ..

or the case of the 3600 mph wind tunnel. Perhaps vou'll want him to tell how he helped scal a delicate

ayroscope . .. or show you the brick that floats. Here's a man with a thousand suceess stories
about Uxiox CArpIDE Silicones.

But the Silicones Man is in reality many men—in sales engineering, technical service, research,
and development —all working together as the Silicones Division of Unton CArBiDE, Between
them they possess tremendous knowledge about the wonderful world of silicones. There’s
a Silicones Man in most major cities. Put him to work on vour problems today. For a
complete description of many silicone produets, write for the booklet *Look to
Unton CARBIDE for Silicones,” Dept. EA-0701,
Silicones Division. Union Carbide Corporation,

30 East 42nd Street, New York 17. N. Y.

The term “Union Carbide™ is a registered trade-mark of UG,

It Canada : "Bakelite Company, Division of Union Carbide
Canadd Limited, Toronto 7, Ontario

“Fly Early Nuclear Plane”

Congressional Atomic Energy Subcommittee on Re-
search and Development 1s urging Dr. James Kilhan,
presidential scientific adviser, to re-evaluate a decision to
abandon developmnt of a “Av early” on-speed atomic-
powered aircratt. The mam argument given the sub-
committee by the President for dropping the ]:umpL['[
was that it would divert talent from development of “
militarily important aircraft.”

At a session with the Killian committee which had
advised the President on his decision, the committee
said 1t developed that the group had based this finding on
general knowledge and that no review had been made of
the situation in the nuclear aircraft held.

Members of the Killian group were: Dr. James Doo-
little, chairman of the National Advisory Committee for
Aeronautics; Dr, Hugh Drvden, director of NACA; Dr.
Hans Bethe, recentlv-named disarmament adviser to the
President, and Dr, Robert Bacher, chairman of the -
vision of Physics, Mathematics, and Astronomy at Cali-
fornia Institute of Technology,

Rep. Mel Price (D.-11), chairman of the subcom-
mittee, has charged that the claim that the “fy early”
project would waste scientiic manpower 15 “a smoke
screen for inaction” and “without basis in fact” (AW
March 17, p. 26).

Satellite Recovery

Authorization for the armed forces to enter private
praperty to recover any missile or satellite or |mrt1{:|m that
survived re-entry into the earth’s atmosphere is also
being sought by Rep. Price. Under legislation introduced
by Price, persons who will not permit “the government to
recover the fallen missiles or satellites will be subjected
to a 5500 hne, a six-month jail sentence or both. It the
person turns the fallen objects over to a foreign govern-
ment, the fine would be 520,000, a 20-vear prison sen-
tence or both.

Defense Trims Committees

A number of joint I"}-::fr.'lﬂc Department committees
will be abolished by July 1 under an order issued last
week by Secretary Neil H. McElrov. Many others are
exempted and those abolished can be re-chartered if they
are fact- ﬁndmg research and studv groups or audit,
review, inspection and survey groups and can justifv a
necd for continued existence.

Am 15 to maimntain “effective coordination™ but with
“less formal working relationships,” McElrov said, “In
other words, 1t '-.hnu]d not be necessary to charter a com-
mittee with responsibilitics, functions and duties in order
lo confer jointlv on matters of mutual interest.”

President Fisenhower had asked carlier for a review
of Detense’s mter-departmental committee structure with
an eve toward accclerabing the process of making
decisions,

McElrov's order exempts 16 specific committees and
boards, including the Arlington Memorial Amphitheater
Commission mel the Joint Lnnmntm of the Uniformed
Services Contingency Options Act of 1953, and all se-
curity  hearing, screenming and review boards and state
[ESCIVe fau!th boards, Most of those exempted arc
statutory or deal with armed forces pay, policy or civilian
emplovment or security, -

Washington Roundup

Airspace Dissension

Dissension over where final authority lies in the con-
trol of airspace still exists and 15 Iikely to grow as plans
materialize for a single coordinating agency, the Federal
Aviabion Agency.

During hearings last month before a House Appropria-
tions Subcommittee, James Durfee, chairman of the Civil
Aeronautics Board, said that responsibility for the control
of airspace and air trafhic control for both civil and mikh-
tary aircraft has been placed by the Congress with the
CAB subject to the power of the President to restrict
certain areas for national defense purposes.

Elwood Quecsada, chairman of the Airwavs Modern-
ization Board, not entirelv in agreement with the board
chairman, interjected, “with some degree of embarrass-
ment,” that the responsibilitv of u:::utrrclnmtmg airspace
rests with the President. He explained that the President
has appointed a special assistant as advisor on such mat-
ters and added, “that special assistant in fact is me.”

Trans Caribbean Rebuttal

Trans Canbbean Airlines wants Civil Aeronautics
Board to investigate proposals in Eastern and Pan Ameri-
can airlines that their third class fares be reduced to 545
onc-way between New York and San Juan, Puerto Rico.
TCA, which instituted a $45 one -way fare over route on
March 8, charges that Pan Amernican and Eastern, which
have been awarded first-class fare increases of 4% plus $1
in this market, hled for a decrease in third-class rates from
$52.50 one week later as a means of “subsidizing their
combined competition” with Trans Canbbean. The car-
ricr pointed out that requests also oppose the CAB order
granting the 4% increase with a stipulation that third-
class fares would not be affected.

Industry Opposition

Industry has formally voiced its opposition to the
annual accrued expenditure bill now before Congress.
In a report to Defense Secretary Neil H. McElroy, the
committee charged that the requirement in the bill for
detailed accurate advanced estim ating of contract ex-
penditures for cach year is “impractical of accomplish-
ment.” The report added that any delays by Congress in
appropriating funds cach vear unnld seriously disrupt
the financial plans of the industry.” It added that,
even if the money were appropriated “in a timely man-
ner, the administrative task of apportioning and allo-
cating the new annual funds will be so time consuming
as to undoubtedly delay paviments for months after the
beginning of each new fiscal vear.

Different versions of the u]:nLnrhlurL' bill have passed
the Senate and the House. The House version of the
bill is now before the Senate.

McElroy Assistant

A retired U.S. Army major general, Otto L. Nelson,
Jr., vice president of the New York Life Insurance Co.,
stepped 1 last week as special assistant to the Secretary
of Defense for a period of several months, Gen. Nelson
will make recommendations as to wavs and means of
accelerating the decision-making process after reviewing
the lnludanhuenh] committee structure in the De.
partment of Defense.

—Washington staff
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U.S. Explores Global Monitoring Methods

Passive techniques studied that could detect missile
firings, nuclear explosions and submarine positions.

By James A. Fusca

New York—Nuclear explosions, mis-
sile firings, and submerged submarines
can be detected at ranges of thousands
of miles with passive techniques pres-
ently being explored by the U.S. They
depend  upon  fundamental  physical
principles that are as well understood in
the Soviet Union as in the U.S.

How They Work

Using U. S, bases in this country and

abroad, these techniques are capable of
monitoring the entire globe, This 15
how they work:
e Nuclear explosions. Part of the en-
crgy released during a nuclear explo-
sion is radiated as electromagnehe
ETICIEY.

This radio signal is attenuated
rapidly except near the bottom of the
very low frequency band where the
surface of the earth and the ionosphere
act as a “wave-gnide” to conduct it
over long distances with verv lhittle
attenuation. Three receving sites can
locate the exact point of detonation by
comparing the times of arrival of the
signal, |
o Missile firings. During the launching

of any missile the size of an intercon-
tinental or intermediate range ballistic
missile, clectromagnetic energv is gen-
crated. Also, a column of intensely
ionized gases is left behind which acts
as an excellent low frequency antenna.

In the same manner as with nuclear
cxplosions, sufficient energy is radiated
in the verv low frequency mnge to
provide a detectable signal thousands of
miles away.

This detection capability is basis for
recent  testimonv  before the House
Committee on Astronautics and Space
Exploration (AW April 28, p. 25)
when Rear Adm. John T, Havward,
assistant chief of naval operations for
rescarch  and  development, afhrmed
U.S. was studving techniques for mom-
toring the entire world.
¢ Submerged  submarines.  During
World War II it was discovered that
lavers of dense water deep in the ocean
conduct sound with little attenuation.

Tests showed that explosion of a
small charge should be heard over
distances as great as 10,000 mi. Since
1950, the Navy has been exploring
detection of sounds originating at or
near the surface that become trapped
in these decpwater sound ducts and can

="

actuated fuze to get an air burst,

The Soviet air-to-ground missile is air launched from a rigid steel frame suspended
under the belly of a Bison four-jct bomber. The frame extends far enough under
the Bison to put the missile in its own airflow and to avoid pitch-up into the mother
plane after launching that can result from interference from the airflow around t!u:
mother plane. Its solid propellant rocket gives the missile supersonic speed on its

50-mi. run to the target.

missile to hold a true ballistic conrse.

Soviets Test New Missile

| Washington—Russians have flight tested a new air-to-ground missile with a
megaton warhead during the series of nuclear tests recently concluded in Siberia.
The Soviet missile is propelled by a solid fuel rocket and launched from a Bison
intercontinental homber at altitudes around 50,000 ft. It has a range of approxi-
mately 50 mi. It is roughly equivalent in function and range to the Bell Aircraft
Cmp: Rascal missile which is now operational with Strategic Air Command B-47s
in service test quantities (AW April 14, p. 67).

In contrast to the Bell Rascal, which employs a radar guidance system, the Soviet
air-to-ground missile is unguided and relies entirely on its ballistic trajectory to hit
a target. Its megaton warhead indicates it is intended as a weapon for area destruc-
tion rather than pinpointing specific targets. Warhead is exploded by an altitude-

Lack of electronic or infrared guidance and emphasis on megaton-type warheads
appears to be a deliberate Soviet policy at least for short range missiles. This policy
appears to be based on a recognition that USAT electronic countermeasures are suf-
| ficiently sophisticated to make such guidance systems of dubious value in opera-
tional service. Soviet emphasis appears to lic in achieving maximum stability of

Principal advantage of the Soviet air-to-ground missile would be to put the Bison
or Bear mother planes out of range of the current family of Army’s Nike defensive
missiles, such as the 30 mi. slant range Ajax and the 50 mi. slant range Hercules.
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be detected up to 2,000 mi. As with
the radio tucﬁniquuﬁ. three receiving
stations can fix the location and, espe-
cially important in the case of sub-
marines, continuously track a suspected
submarine.

The major problem with this tech-
nique is identification of submarine sig-
nals from the large number of natural
and man-made sounds simultaneously
present,

YLF Propagation

Propagation at very low frequencies
has been studied intensivelv both here
and abroad. In the U.S. this research
has been centered at the National Bu-
reau of Standards and the Naval Re-
scarch Laboratory. Much similar work
has been done mm England and the
Soviet Union. Until very recently, the
mathematical model considered by
many rescarchers to best explain VLF
propagation was that of the Soviet sci-
entist Ya L. Al'Pert, but results obtained
in this country during the last vear have
improved on this model.

In the very low frequency part of
the radio spectrum, minimum attenua-
tion 15 found in a band of frequencies
several kilocycles wide that shifts back
and forth between 10 and 20 ke. with
changing propagation conditions. A
similar area of low attenuation exists
below 100 cyeles but problems of de-
tecting a signal in this region are difh-
cult.

Fxperiments show that attenuation
at the 10-20 ke. mimimum can be less
than 1 db. per 1,000 km. and seldom
exceeds 2 db, per 1,000 km. Reason
for this is that at these frequencies the
carth and ionosphere act as the parallel
plates of a waveguide or, more exactly,
two concentric spheres so that energy 15
propagated in a quasi-TEM (transverse
clectromagnetic) mode around the sur-
face of the earth.

Lightning Interference

A disadvantage of these excellent
propagation characteristics is that radio
noise generated by lightning strokes s
propagated as well.

There are an estimated 100 lightning
strokes per second around the world so
the ambient noise level at these fre-
quencies is high.

This problem is easily overcome by
use of well-understood correlation tech-
niques which separate a signal with
known charactenstics from random
NO1SE,

Soviet Maj. Gen. 1. G. Pokrovsky has
discussed in public lectures the use of
electromagnetic energy generated by ex-
plosions for guidance and communica-
tions purposes, in addition to simple
detection.  Projects are underway 1n
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this country to studv the radiation spec-
trum and how this encrgy 1s generated.

Svlvania Electric Products, Inc., re-
cently completed a contract for stud
of detection phenomena and  signal
characteristics at these  frequencies.
Stavid Enginecring. Inc.. presently has
a similar contract.

Electromagnetic radiation from a nu-
clear explosion is maximum at abont
30 cveles and decreases rapidly with
increased frequency to 0.1% of maxi-
mum at 1 ke, Despite this decrease,
the signal radiated in the 10-20 kc.
band is strong enough to be well above
the minimum detectable signal level
halfwav around the world.

This signal originates in two different
wavs. First, the violent expulsion of
electro-kinetically charged particles gen-
erates electromagnetic energyv. Second,
the gas cloud created by the explosion
15 highly ionized and acts as an excel-
lent conductor for discharging  the
carth’s vertical field gradient (the differ-
ence in electrical potential between the
carth and the atmosphere with increas-
ing altitude) which generates a transient
signal similar to that generated by
lightning.

Significance of present theories as to
the origin of the clectromagnetic encrgy
rachated from a nuclear explosion 1s
that underground nuclear tests probably
could not be detected by this method.
The movement of charged particles
would be damped and the feld gradient

Altitude Records Fall

Palmdale, Calif.—Lockheed F-104 set
a new world altitude record last week |
by zooming to 91,249 ft.—more than two |
miles higher than the previous record of
80,190 ft. set only the week before by
Sud Aviation’s rocket-jet interceptor, the
Trident II.

Flying from Palmdale and monitored
by Federation Aeronantique Interna-
tionale officials, the F-104 was in the air
for a total of 27 minutes. Pilot for the
fight was Air Force Maj. Howard C.
Johnson, 37, operations officer of §3rd
Fighter-Interceptor Squadron of Air De-
fense Command’s Western Air Defense
Force. Powerplint of the F-104 is Gen-
eral Electric’s J79 turbojet.

| types. Record was set in No. 6 proto-

The earlier Trident flight had broken
the 76,928-ft. mark set on April 16 by
a4 Grumman F11F-1F.

Ironically, altitude record flight was
final flight for Trident II. Company said
budget restrictions have led to stoppage
of the development project. Sud Avia-
tion originally had order for 10 proto-

type.
Trident performance, carried out under
Federation Aeronantigue Internationale

control, beats previous record set by |
Grumman F11F-1F (AW Apr. 28, p. 31).
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discharge would be chminated. More
tests are¢ planned to explore this area,

Radio signals generated by missiles
as thev accelerate from the launching
pad through the atmosphere come from
similar ongins. The column of highly
ionized gases trailing the missile back
to the ground is a laghly efhaient, very
low frequency antenna for signals gen-
erated by the wviolent molecular vibra-
tion-oscillation resulting from the high
exhaust vclocity of the rocket engine
zascs. lonization column also forms a
path for discharging the vertical feld
gradient in the same manner as nuclear
explosions,

Both U. §. and Soviets have con-
ducted extensive experiments on sound
ducts that exist in all of the werld's
accans. These ducts vary in depth, 1is-
ing nearer to the surface with increased
latitude so that they are found fre-
quently in the Arctic at the ocean sur-
face.

Attenuation of acoustic signals 1n
these ducts can be extremely low, 1 or
2 db. per 1,000 km. First proposed use
of this phenomenon was for submarines
to signal that they were under attack by
dropping a small explosive charge into
the duct. Shore stations would then
locate the submarine by difference in
times of sound arrivals.

Second proposed use was for air-sea
rescue. Svstem, called SOFAR, would
piace a small charge in each aircraft
fiving overseas routes. In case of ditch-
ing, the charge would be detonated by
a pressure-depth fuse and signal location
of the aircraft in distress. Svstem nzver
was accepted becaunse of objections to
placing the explosive charge in the air-
craft.

Soviet Union has published results of
expeniments conducted in the Kara Sea
which confirm results obtained in this
country.

Navy is exploring two _related tech-
niques of submarnme detection. For
very long range, sound ducts conduct
noises originating outside of the ducts
—at or near the ocean’s surface—which
are trapped in the ducts by refraction
of the sound waves as thev penetrate
the denser lavers of water. Second tech-
mique mvolves multiple refraction of
sound waves which first penetrate decp
imto the ocean and then curve back to
the surface at distances of about 35 mi.
where they are reflected by the surtace,

Sounds trapped in ocean ducts can
be detected to ranges of 2,000 mi.
Sounds refracted in the depths and then
reflected from the surface are detectable
al ranges to 200 mi.

Primary problem of long range sub-
marine detection is separation of the
submarine’s engine noises from those of
ather vessels and from the ocean's natu-
ral noises which are loud and plentiful.

An mteresting theoretical possibility
that probably will receive increased at-

Martin Titan ICBM

Artist’s conception of Martin Titan inter-
continental ballistic missile has pointed nose
cone although it reportedly is designed for
blunt cone. First stage has two engines.
second a single engine, and third has nonc
(AW Aprl 7, p. 23). Missile is under test
at the Martin Co.’s Denver, Colo. plant.

tention 1s the propagation of very low
frequency radio waves through strata of
the earth’s crust. Sharp interfaces be-
tween rock strata would provide a duct-
ing or “waveguide” effect for radio
waves with sound waves.

Detection of electromagnetic radia-
tion propagated underground would be
by re-radiation into the air as a result of
surface discontinuities or, theoretically,
could be attained by providing a proper
coupling (impedance match) to the un-
derground 1mage antenna of a conven-
tional vertical VLF antenna.

An application of such a technique
would be the detection of concealed
underground nuclear tests.
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Tight Fiscal Rein Crimps Industry Effort

By Cecil Brownlow

Washington—Defense  Department
has rejected a plea to alter present fiscal
policies which, top aviation executives
charge, may weaken industry to a pont
where it “will not be strong enough
financially to do the job assigned to it

The executives told Defense Secretary
Neil H. McElroy that the policies re-
quiring industrv to spend more and
more of its own funds are forcng “a
permanent change in the Anancial struc-
ture of the industry” and threaten to
“bring about drastic changes in long-
range planning.”

[n a detailed report to McElroy, the
industry leaders said the hscal policres
alreadv  have puoshed the short-term
borrowings of 15 aircraft companies
from $208.2 million at the end of Fiscal
1956 to a total of $451.3 million as
af last Dec. 31.

They added:

“The industry’s ordinary sources of
financing are, or will soon be, fully
committed before the full impact of the
new Defense Department policies . . .
are felt.”

Why U.S. Lags

The group also warned that scientific
and technical progress in the U.S5. is
being retarded by:
® “Arbitrary and unrealistic limitations
on the allowance of research develop-
ment costs.” Basic cause of the deterior-
ation of the U. S. scientihc position,
it charged, has been inadequate research
and development activity since World
War 1L
® “Restrictions of earnings to the point
where adequate rescarch and develop-
ment facilities cannot be provided.”

e Policies of the armed services on
proprictary rights “which destroy in-
centive and divert inventiveness from
the defense effort.”

e “Unnecessary restrictions on  indus-
try’s right to make decisions and its
consequent ability to get results.”

In addition, the committee charged
that a proposal now under consideration
by Defense for a new set of contract
cost principles would “disallow certain
normal and nccessary costs of doing
business . . . produce inequities to in-
dustry and . . . in the long run result
in greater costs to the government.

To offsct the need for industry to
search for more and more private
capital, the industry leaders urged that:
e Progress payments on fixed price con-
tracts be returned to a 90% level from
the present rate of 70%.

e Cost reimbursement on cost plus
fixed fee contracts be returned to the
100% rate that existed prior to last
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Nov. 1 when pavments were reduced
to 50%.

The executives also told McElrov
that another crippling factor, “'while
not an prrur'-:.'d I}upﬂrhum‘lt of De-
tense policy,” has been the “substantial
delavs in definitizing contractual docu-
ments. These delavs have held up in-
voicing of amounts due, with the result
that millions of dollars of contractors’
funds have been tied up for extended
periods of time.”

Defense Reply

The proposals to speed pavments,
first made in closed meeting with Me-
Elrov on Jan. 23, were recently rejected
bv Perkins McGuire, Assistant Secretary
of Defense for Supply and Logistics, in
a letter to Orval R. Cook, president of
the Aircraft Industries Assn. The letter
said in part;

“We have reviewed our payvment pol-
icies and do not feel that we can revise
upward the current rate of progress pay-
ments or pavments under cost rein-
bursement contracts.”

Actually, there is little the Defense
]]uplrhnﬂnt can do to relieve the situ-
ation until, and if, the debt ceiling is
raised by Congress upon the request of
President Eisenhower. Both Air Force
and Navy's Bureau of Aeronautics are
being forced to stretch progress pav-
ments, order slippages in delivery sched-
ules and request deferred bills because
of a lack of cash on hand at the Treas-

ury Department (AW April 21, p. 26).

Presenting the proposals to McElroy
at the mecting, which had been ar-
ranged by AIA, was an industry “Com-
mittee of 12" composed of:

William M. Allen, chairman and
president of Boeing Aiarplane Co;
George M., Bunker, chairman of the
Martin Co.; Whitlev C. Collins, presi-
dent of Northrop Atrcraft Inc., Donald
W. Douglas, Jr., president of Douglas
Aircraft Co. Inc.; Robert E. Gross,
chairman of Lockheed Aircraft Corp.;
C. G. Holschuh, executive vice Presi-
dent of Sperrv Rand Corp.

H. M. Horner, chairman of United
Aireraft Corp.; L. A. Hyland, vice presi-
dent of Hughes Aircraft Co.; Dan A.
Kimball, president of Aerojet-General
Corp.; ]J. H. Kindelberger, chairman of
North American Aviation Inc.: C. ],
MeCarthy, chairman of Chance Vought
Aireraft Inc., and J. 5. McDonnell.
president of McDonnell Aireraft Corp.

The group told McElrov that indus-
trv is not adequately capitalized to carry
the burden of increasingly ﬁmnr:mg
larger proportions of both work-in-proc-
ess under all tvpes of contracts and
facilities for government work and
added:

“While the industry has ‘plowed
back” most of its profits into inventories,
accounts receivable and facilities and
has obtained extensive outside Anancing
as well, present policies of the Depart-
ment of Defense actually call for a per-

I contractors.

projects,”

owned facihities.

weapon.

development programs.

resources.’”

Airecraft Industry Hits Renegotiation

Washington—Aircraft industry leaders have charged that '[}TESLnt administration of |
the Renegotiation Act by the Rencgotiation Board confiscates “carnings that are
well within the contractual limits contemplated by both”

In a report to Defense Secretary Neil H. McElroy, the executives representing
12 major aviation firms charged that the act as presently administered:
® Eliminates incentives for cost reduction and efhiciency.
e Undermines the effectiveness of the Department of Defense's incentive approach |
to contract pricing. “‘Since unilateral determinations have, in many cases, eliminated |
all or a substantial portion of incentive eamings, the incentives established at the
time of negotiation are, on an after the fact basis, negated.”
® Is used as a punitive measure against cost-plus-fixed-fee contracts, “thus discourag-
ing contractors from entering into research and development contracts on advanced

 Reduces participation of small business in the defense program through the
imposition of penalties for extensive subcontracting.

e Imposes unfair penalties for effective and economical utilization of government-

e Imposes unfair penalties by not giving consideration in the renegotiation process
to the substantial hime pennﬂ needed to develop and profitably produce a new

| » Impedes industry’s ability to implement facilities” expansion and research and

e Undermines the “effectiveness of the human resources of the industry™ by sapping
its financial strength and impairing its ability to “attract and retain vital homan

the government an i
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Blackburn NA.39 Completes First Flight

First flight of Blackburn & General, Ltd., NA.39 low-altitude naval strike aircraft has been completed after repairs from minor ground
mishap (AW April 28, p. 37). Flight lasted 40 min. NA.39 has auxiliary ram air intakes on nacelle for tailpipe and generator cooling.
Fuselage is arca ruled (note pronounced aft bulge) and elongated tail cone contains speed brakes. White tail markings are for flight test
purposes. 'T'wo-seater aircraft is powered by two de Havilland Gyron Junior turbojets of 7,000 Ib. thrust each; has fap-blowing devices.

manent change in the financial struc-
ture of the industry and (will) bring
about drastic changes ln long-range
planning for the industry.’

It warned that, if its recommenda-
tions to speed pavments were not fol-
lowed, “then permanent capitalization
of the industry must be increased.

“Equity and loan capital cannot be
forced; it must be attracted by means
of smtable returns combined with
growth possibilities and reasonable se-
curity and stabilitv. To achieve such
returns, the earnings on government
work must be increased substantially
more than the ‘bare intercst’ costs cur-
rently being proposed by the Air F orce
in connection with the 80% CPFF
Ihrective.”

Assistant Secretarv McGuire rebutted
in his letter to Orval Cook that indus-
trv profits “are not too low, taking into
consideration all of the factors under
which the industry operates.” The let-
ter added:

“Because of rapid changes in tech-
nology and in business volume and be-
cause of the high cost of research facili-
ties required in this industry, it is prob-
ably inevitable that such facilities will
have to continue to be provided largely
by the government.’

Committee of industry leaders told
McElrov that basic cause of the U, S.
technical decline as opposed to the prog-
ress of Soviet Union since World War
Il 1s the inadequacy of its various re-
scarch and development programs.

It charged that “so many restrictions
have ber:n placed on self-starting in de-
fense nml.'h':r.a particularly with regard
to basic research and innovations in
weapons,” that the following steps
should be taken if the U. §. is to regain
its position:
® Permit defense contractors to allo-
cate as overhead against defense con-
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tracts, defense related research and de-
velopment “within reasonable limits.”
e Permit defense contractors sufficient
earnings to acquire fully adequate re-
scarch and development facilities,
* Reward the creative developer by
tecting his legitimate proprietary riglatsi
® Remove unnecessary restrictions on
industry’s right to make decisions.

Assistant Secretary McGuire said the
Defense Department agreed that “ef-
forts should be made to provide more
freedom and flexability to industry in
the attainment of pf:rfr:nrm.mm: goals
with less detailed review of day-by-day
engineering and business decisions.”

He added, however, that, “where sub-

stantial sums of money are involved 1n
such decisions or where some basic gov-
ernmental objective 1s affected, 1t 1s
obvious that the government cannot
divorce itself from responsibilitv. How-
cver, a proper balance should be
achieved for efficient operations.”

In its report to Defense Secretary
McElroy, the committee formally an-
nounced 1its opposition to the annual
accrued expenditure bill now  before
Congress. Different versions of the pro-
posal, which requires the military to
operate each vear under a legally estab-
lished budget ceiling, have passed the
Senate and the House. The House ver-
sion of the bill is now before the Senate.

ARDC Stresses Space in Research

Washington—I"'uture Air Force state-
of-the-art research and development will
be largely onented toward space tech-
nology requirements, except for pro-
grams aimed at meeting specithe or an-
ticipated weapon system needs.

Space h:chnnl{}gu. orientation critena,
outlined in Air Research and Develop-
ment Command direchve 1ssued earhier
this vear to ARDC Centers, will apply
to approximately one-third of the $700
million which Air Force expects to ob-
ligate for research and development dur-
ing Iiscal 1959, It will not applv to
programs planned to support existing or
new weapon svstem—or electronic sup-
pﬂrhng svstem quulrEmLuts

The directive, signed by ARDC vice
commander Maj. Gen. John W. Scs-
sums, Jr., was intended to remove pre-
vious barriers to space technology R&D
programs laid down before Sputnik I,

Headquarters statement on state-of-
the-art research and development, policy
directs ARDC Centers to:

¢ Review and revise technical programs

to assure that they are “essentially space
technology” oriented. ARDC Centers
will not launch state-of-art development
i felds of ballistic missiles or aero-
nautics except upon specific request of
ARDC deputy commander for weapon
syvstems to meet needs of existing or up-
COMINE Programes.

¢ Retain only those non-space oriented
R&D programs which offer “potentially
significant increase in future operational
capabilities,”

® Orient programs to scek new knowl-
edge and/or demonstration of technical
feasibility, eliminate hardware develop-
ments from state-of-the-art programs.
» Apply “[argf: percentage” of %unds to
developments whlch may achieve rev-
olutionary advances,” although some ef-
fort must also be devoted to programs
of more evolutionary nature.

There are some indications that the
policy directive, prepared and 1ssued sev-
cral months  after Sputnik 1  was
launched, will be liberally interpreted
by the ARDC Centers,
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PLASTIC balloon is readied for launch from open pit iron ore mine at Crosby, Minn., before climb to 40,000 ft. At right, Capt. Norman
L. Barr briets astronomer A. H. Mikesell and the pilot, Cmdr. Malcolm D. Ross prior to pressure and temperature testing,

Space Technology

Navy Balloon Flight Aids Space Research

By Evert Clark

Washington—Sixth manned balloon
flight 1n Navy's Stratolab series made
significant contrnibutions to space re-
search last week by:

e Lifting a U, §. astronomer to an alti-
tude above four-fifths of the earth’s
atmosphere for the first time for studies
of stellar scintillation effects of the
atmosphere on astronomical seeing and
other observations.

¢ Providing the first vield test of a tele-
metry-telephone svstem  that probably
will be used to return physiological data
from the first orbiting manned space
vehicles.

® Producing unexpected medical infor-
mation that might account for some
previously unexplamed fatal aircraft
accidents and could lead to abandon-
ment of pressure breathing techmique
used in high altitude fight.

The might-time flight was made from
a 350-ft.-deep iron ore pit near Croshy,
Mimn,, using a 72 ft. diam., .0025an,
thick General Mills polvethvlene bal-
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loon carrving an open 5 ft. by 30 in.
IFiberglas gondola.

Pilot was Cmdr. Malcolm D. Ross,
atmosphere physicist in the Air Branch
nf the sponsoring agency, the Ofhce of

Naval Rescarch. Cmdr. Ross, a veteran
nf more than 20 balloon flights, admin-
isters ONR's Strato-Lab upper atmaos-
phere research program.

Passenger was Alfred H. Mikesell,
Naval Observatorv astronomer who has
studied scintillation of starhght since
1950 with Dr. John 8§, Hall of the Ob-
servatory and Dr. A, A, Hoag of the
Observatory's Flagstaft, Anz., stabon,
Dr. Hoag made similar measurements
from the ground during the flight to
correlate with the high-altitude infor-

mation.

Twelve-Hour Flight

Twelve-hour fight was called Strato-
Lab Mikesell No. 1 in honor of the
astronomer.

Ross and Mikesell encountered 60
kt. winds and —761° temperatures at
the planned peak altitude of approxi-

mately 40,000 ft., which they held for
a little less than two hours. Descent
was made in planned steps and obser-
vations were made at 28,000 f£t,, 20,000
ft., 12,000 ft and 10,000 ft. Last alti-
tude was held until sunlight warmed
the helium in the gas bag to provide
lift and make a soft landing easier to
accomplish.

Both men wore oxvgen masks and
new Navy cold weather gear, without
pressure suits,. They sat on their de-
flated life rafts and parachute packs on
small seats at diagonally opposite cor-
ners, with onlyv the lower parts of their
legs inside the 18-in. deep gondola.

Mikesell's primary goal was to meas-
ure changes in |1r1ghtnu~, with time of
the tL'IuLuplr: images of certain selected
stars m the 10-1.000 l:‘_-.'l:.“lL'!'-i per second
range.

For this, he used a small relativelv

simple Quester telescope with a quartz
lens to mimimize atmospheric efects,
and a four-channel, electronic-photo-
graphic measuring svstem consisting of
a photo-multiplier tube, amplifier, noise
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meter and its recorder, wave analveer
and its recorder, cathode rav oscille-
graph and 35 mm. recording camera,
and a separate recorder for indicating
average source brightness.

[le also made subjective telescopic
measurements of the effects of the up-
per fifth of the atmosphere on sceing
(change in position, shape or size of an
image) on the moon and planects, par-
ticularly Jupiter, Venus and Mercury.
Ihg]tt was planned to try to coincide
with a full moon if weather and other
LIC’[’E}I.H permitted, but 1t missed h} BEY-
cral davs.

Other observations included atmo-
spheric measurements for Naval Re-
search Laboratorv and the University
of Minnesota, ]:l]mtng_r iphic  measure-
ments for Bureau of Aeronautics, pho-
tography of the earth “glow™ and meas-
urement of the huh"ht period.

Later flights will include more scien-
tific nw;iﬁurtmunt of seeing. ONR’s
overall balloon program also calls for a
two-man flight sometime this fall to
measure planetarv atmosphere spectro-
scopically from a two-man, telescope-
i trnlnﬂ frm]{’lr‘.lh at 83,000 ft. (AW Oct.
28, 1

R:m md Mikesell made three simu-
lated test flights in environmental cham-
bers at General Mills' Minneapolis,
Minn., laboratories and at the Naval
Medical Research Institute at Bethesda,
Md., before the actual flight. General
Mills’ Balloon Division was contractor
tor the project. A Cessna 170 and a
Universitv. of Minnesota Beecheraft
tracked the flight.

In addition to piloting the balloon,
Cmdr. Ross studied rotation of the gon-
dola about the balloon's vertical axis.
Mikesell expected to be able to track
stellar targets even with rotation as high
as 15 deg. per min.

Aeromedical observations were tele-
metered to a converted field ambulance
which followed the balloon on the
ground, They also were relaved “live”
at intervals by phone lines to Capt.
Norman L. Barr, chief of Navy's avia-
tion and space medicine programs, at
the Research Institute in Bethesda, and
recorded there.

Telemetering-telephone  system  de-
veloped under Dr. Barr's direction can
cover entire  earth. From orbiting
vehicles, information would be trans-
mitted to ships at sea. Thev would
relay by low frequency radio to a central
point or by radio to land masses where
telephone lines would then be used.
Special generating equipment is needed
when phones are used.

This was the frst field test of the
system using phone lines, although Dr.
Barr has used the FM/FM telemetering
system to monitor balloon flights from
his RSD flying laboratory in the past.

For this flight, only pulse mte, elec-
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trocardiogram, respiration rate and heart
sounds for cach man were relayed.
Svstem can carry 18 items, however, and
f_'-.uhng telemeter svstems carrving up
to 96 items of information r;mﬂ{l be
adapted to relay physiological and geo-
physical data from satellites.

Near the peak altitude during the
balloon's ascension, either Ross or Mike-
sell had a change in rate of electrical
conduction from the top of his heart
to the bottom, and this appeared on the
electrocardiogram. This 15 the WPW
syndrome F.nm]mr to cardiologists, but
Dr. Burr said this is the ﬁrsl* time 1n
aviation history that the phenomenon
has been recorded in flight,

If this occurred between 37.000 and
39,000 ft., as Barr suspects the Aight
profile will show it did, it almost cer-
tainly was caused by the cut-in of the
pressure oxvgen system, which would
increase oxvgen pressure in the lungs
to 10 in. of water pressure.

Number of people in whom the syn-
drome might appear is small. Phenom-

onon that occurred on this 'ﬂight shl]
15 one step short of the “runway™ heart
that would cause collapse of a pilot.
But, Barr said re-evaluation of the use
ob pressure bre: 1H1|ng will be MECEssary
il further investigation indicates that
the oxyvgen pressure precipitated the
phenomenon. Both Ross and Mikesell
were examinced extensively before the
Hight. Pressure breathing on this par-
ttLuIir flight was used only to prm:cIL
a1 ||:If_]tt|n|ﬂ| 1.500 ft, altitude margin.

Some operational military aircraft
shill require use of pressure breathing,
and 1t has been emploved in balloon
flights. On the basis of the carliest data
on the flight, Barr feels the intended
safetv factor of pressure breathing may
be not only a possible hazard on future
flights but might account for some of
the previous uuu;;lilmul fatal accidents
from high altitudes.

Strato-Lab Mikesell No, 1 flight be-
gan at §:50 p.m. EDT on May 6 and
ended at 8:26 a.m, EDT on May 7 in
a held of clover im East Dubuque, 111

Re-entry Satellite Predicted for '60

Washington—U. 8. should be able to
recover earth satellites in 1959 or 1960
and launch vehicles weighing *;L“'L'L'm]
tons into orbit in the carly 1960s,
cording to Dr. Herbert IY. York, clllLf
scientist of Defense Department’s Ad-
vanced Research Projects Agency.

Dr. York presented a tentative time-
table and list of propulsion units and
mstrumented vehicles to be used 1n
L. S. space exploration in a talk before
the American Physical Societv here.

First advance in pavlead launching
{"rplhl]lt". bevond the present ]HPIILr

and Vanguard systems to become
av 11]:h]L to the space scientists will be
units based on the Thor and Jupiter
intermediate range  ballistic  missiles,
Modifications to these missiles would
be primarily in the guidance svstems
and fuel and oxidizer tankage. These,
York said, would be available in late
1958 or early 1960 and would be able
to send about 100 1b. to 300 lb. mto
orbit. Fuel used would be liquid oxvgen
and a special type of kerosene.

Further development of these units
to include more stages would increase
their pavload to a “maximum  of ap-
proximately 700 1b. if placed into the
easiest orbits.

York defined an easv orbit as a cir-
cular orbit about 200 miles high which
has been entered by firing to the east
from a low latitude. P mﬁmd capacity
would go down as the launching
azimuth was altered toward the north
or south or the launching point moved
farther from the equator,

Other stages to be added to the
basic IRBM frst stage were deseribed

as being of special design but using cur-
rently available fuels.

Recoverable satellites should also be
availlable during this period, according
to York. The percentage of the weight
placed in orbit that would be available
for mmstrumentation would be about
50%, however, to permit more rugged
construction of the satellite shell so
that it could accept a large quantitv of
heat during re-entry,

These muq;hﬁ:,d IRBM launching
svstems also would be capable of send-
g pavloads to the moon and bevond.
The ARPA scientist said that this tvpe
of mission would lower the pavload
to between one-htth and one-third of
the satellite pavload. The lower fraction
wias used when referring to a system
where the upper stages were specifically
tor use in the escape mission. The larger
fraction refers to the case where an-
cther stage was added to a vehicle
intended to launch earth satellites.

Any extra equipment, such as retro-
rockets designed to slow the pavload
adown for an easy landing on the moon
would reduce the amount of paviead
allowed for instruments.

The next large increase in payload
launching capacity outlfned by York
would come in the early 1960s, possibly
as early as 1960, when ICBM boosters
become available. These would again
us¢ a special type of kerosene and liquid
oxvgen as propellants and, initially,
they would be able to place approxi-
mately one ton in a satellite orbit,
Ultimately, York indicated that, with
the addition of extra stages, the vehicles
ceuld send several tons into easy orbits,
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Navy to kstablish Moon-Relay

Radio Communications System

New York—Novel point-to-point ra-
dio commumications svstem that will
lhounce signals oft the moon and extend
the range of line-of-sight frequencies
to several thousand miles 15 being es-
tablished by Navy.

The new svstem, reportedly capable
of providing one voice channel or sev-
crial teletype channels, was revealed by
Rear Adm. H. C. Bruton, director ot
naval communications, during a recent
talk before the New York Chapter of
Armed PForces Conmmumeations-Elec
tronics Assn,

Adm. Bruton said that much thought
15 being given to use of man-made satel-
lites* for communication purposes, both
a5 passive reflectors and as active relay
stations. Another possibility 15 to store
data in a satellite, then 11]-.1'3.' it back on
command when satellite 15 over another
portion of the carth,

Complementary Systems

Two-new complementary communi-
cations svstems intended to meet tuture

Navy needs, which are "well along in
development,” also were reported.
* High Capacity Communications Svs-
tem for shipboard use will employ single
sideband techniques, be capable of
providing one voice channel and up to
40 teletvpe channels for each transmit-
ter and receiver, single antenna will
serve for transmission and reception.
e Naval Tactical Data System, also for
shipboard use, will emplov digital com-
munication techniques for  transmis-
sion of tactical sittuation and radar data.
Three tvpes of radio links are being de-
veloped to satisfy different data rate,
transmission distance requirements.
Navy recently made feet evaluation
of single sideband equipment, using
commercially available hardware. “Com-
munication improvement was so marked
and the operators were so enthusiastic,
that considerable pressure was gener-
ated for immediate installation of such
cquipment,” Adm. Bruton said. As a
result, Navy s accelerating its plan to
use single sideband for medium and

r .F_'_ |'_.-II.I1*‘ s

Russians Display Barrage Roc

Russinn barrage rocket in a launcher somewhat similar to those shown im the Nov. 7 parade last vear (AW Mar, 17, p. 66) was part of the
May Day parade in Moscow this vear. Much shorter than the previously shown rockets, these have conhguration reminiscent of Nord
§S.10 tactical missile but without evidence of the $5.10°s fins or wire guidance. Launchers are shorter than those shown Nov. 7 and have
no discernible offset to give missile spin as those did in earlier parade,
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high frequencies “to the extent that
funding levels will permit,” Bruton said.

The admiral also reported:

* New  high-power verv-low-frequency
(VLI) station, for communications
with completely submerged submarines,
s under construction in Washington
County, Maine. New station will be
more than twice as powerful as the four
VLI" stations now 1 operation,

e Acceleration of rate at which data can
be transmitted at VLF frequencies is
coming, “In time we expect to be able
to use one, possibly more, 60 word-per-
minute teletvpe channels on all our
VLI stations,” Bruton said.

® Meteor-burst and tropospheric scatter
techniques are under investigation for
ship-to-ship and ship-to-shore use. Rela-
tively small antenna size, weight, power
and antenna onentation requirements
for meteor burst technique make it ap-
pear feasible for shipboard installation.
* Broadband sleeve type antennas which
utilize parts of ship’s hull as antenna
element have been developed by Navy
laboratories.

Number of different shipboard an-
tennas required also is being reduced
through use of couplmg devices which
allow several transmitters and/or re-
ceivers to use single antenna.

E ts
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Partial Submersion Eases G Force Effect

Washington—Air Research and De-
velopment Command  reports  that
humans partially submerged in water
have managed to withstand higher G
forces than previously thought possible.
Neither today’s flving equipment nor
complete submersion was found to be
as desirable under extreme accelerative
loading as partial submersion.

Nine volunteers at the Wright A
Development Center, Dayton, Ohio,
were subjected to a series of tests by
Aero Medical scientists,

When completely  submerged in
water 1n a coffin-like container, the men
were subjected to increasing G forees.
It was found that movement of the
limbs was easily accomplished simcc
the subject’s effective weight was lower
because of his immersion i water.
Physiological improvement did not de-
velop, however. The subject suffered
chest pains, had difficulty in breathing
and finally blacked out under about
the same force that he normally would.

Then the subjects were placed oo
supine position and the container par-
tially filled with water so that the body
position approximated the positions
which recent findings have found to
be best for resisting acceleration. In
this partially submerged condition, the
torso }]1][} ]lL"'LI[l were at an l'l]'lgll_' [JI.: éll'.l-
proximatelv 35 deg. to the hips,

In this attitude, the man was com

.

| & !

FORCES up to 13Gs have been tested in container. One of nine volunteer subjects prepares for test at right.
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pletely mobile at 13Gs. Time this
force could be withstood was limited
by a chest pain which made breathing
difhicult. Fifteen runs were made at
13Gs and some lasted as long as four
min. This compares with 12Gs for 1.75
min. once thought to be a max. for man.

Further tests are planned. The equip-
ment used in this series was considered
unsafe above 15Gs.

As presently envisioned by the ex-
perimenters, the space fAver that would
circle the earth only a few times would
be submerged in water that would reach
just under his eyes when he stood.
This submersion would last during the

entire flight, and his eves would stay
above water so that his vision would
be unimpaired and he could monitor
dials. The controls he would have to
manipulate would be under water.

Idea of submerging a man in water
to reduce G loadings was originally
based upon Archimedes™ principle that
a body when immersed in a liquid will
displace a weight of liquid equal to his
own weight. This effectively reduces a
man’s weight and theoretically would
lower the force on his bodv during any
given number of Gs. The ARDC re-
search showed, however, that body post-
tion was also a eritical factor.

AXIS AXIS AXIS
ROTATION ROTATION ROTATION |
—40 == =% 1
SUPINE PRONE

SEMI- SUPINE

IMMERSION positions range from supine and prone to 35 deg. trunk angle (right).
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Space Technﬂ!ﬂgy

Anderson Attacks NASA Space Program

By Ford Eastman

Washington—Considerable  revision
ol the Administration’s proposed plan to
create a national space agency with the
National Advisorv Committee for Acro-
nautics as its nuclens was predicted last
week bv Sen, Clinton P. Anderson (D-
N.M.).

Another witness, Rov W, Johnson, di-
rector of the Advanced Research Proj-
cets Ageney endorsed the general con-
cept of a civilian agency but fatly
opposed legislation submitted by the
Adrmimstration.

He said the plan as presented could
severely restrict military space projects
and harm national ﬁL[I'lfl.h Johnson
suggested that the wording of the bill
be changed so that the military could
continue to control space projects
needed for national defense. He added
that most of the projects planned for
the area between the earth and moon
would be mostly military in nature but
that projects bevond the moon probably
would be cnvihan,

Anderson, a member of the Senate
Special Committee on Space and Astro-
nautics, launched a bitter attack against
the plan as the committee began hear-

House Budget Requests
Washington—Budget requests totaling $520° million for Fiscal 1959 have been
presented to the House Appropriations Committee by the Advanced Research
Projects Agency. Of that amount, ARPA proposed that 5445 million be utilized
for military purposes asscciated with missile defense, military satellites and space
technology and $72 millien to continne non-military space projects anthorized by
the President. The breakdown is as follows:
(in millions)
1. Missile Defense Against ICBM. .. ... . iiiaiiiienss 5157.4
2. Military Reconnaissance Satellites. . . ...............co00n 152.0
3. Military Developments for and Applications of Space
TothnOOEY .. iiveviorehinianinise sivaiaio s : 138.2
.1 IVEND D0 NPHCE. . vos0p pord adm s f bw BV G SR 2R E A 540.2
3.2 Special Engines. .......viivrersesrsarssssnsrosans . 20.0
3.3 Special Components for Space Systems. ............... 10.0
3.4 Project ARGUS. . cErEseeTe B
3.5 Satellite Tracking 411& \lfll‘nltﬂrillg 5'55[1.‘:1115 ............ 10.0
3.6 Satellite Communications Relay, \Iel‘cnmlugm.ll Report-
ing, Navigational Aid Systems. .................... 15.0
3.7 Bomb-Powered Rocket. ... ... oo coverraimssasscesras 2.0
38 Solid Propellamts. .. co.oiais v vmamnsass xam s £ onse s 20.0
4. Other Advanced Research. .:..cv.ovsiviviiininivuieis 72.0
4.1 ABMAJIPL Program. . ... ccisisiaadiinienssiniams 20.0
4.2 AFBMD Program. . ........scociosiamssvanpiunia i 7.0
4.3 Naval Ordnance Test Station Program. ............... 3
44 Pollow-on Profiam: . . co.ocesmsmvmsmns s smbmssns e 44.7
% Execabive DROCCHION. v o50 v wmvs mms s s B a s mFSFFEAD B4 4
5520.0

ings on the space agency proposals. He
began his attack durning questioning of
James H. Doolittle, NACA chairman,
and later detailed objections in a speech
cn the Senate floor,

Anderson, who also serves as vice
E:]minmm {:F the Joint Committee on
Atomic Lnergy, said he agreed in
principle with the Admimstration plan
but objected to many provisions and the
lack of others. A major part of hus enti-
cism was directed toward the fact that
the bill had been drafted by the Bureau
of Budget,

He said that after the President ruled
that the space program should be under
civilian control, the Budget Burean was
asked to prepare draft legislation and
forward it to Congress. But, he sad,
there is substantial conflict between the
President’s purposes and the draft:

“Revisions are nceded to cure de-
fects,” Anderson said, “or perhaps a
completely new bill must be written.’
He listed these specific problems:

* “Budget Burean tried to modify cxist-
ing legislation under which NACA
eperates and make it into a bill for the
outer space agency, but the two con-
cepts are not compatible,. NACA is
essentially a research study and service
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group which has never worked on or
directed a complete project, while the
new agency would direct whole projects
and use contract powers to a great cx-
tent.”
® “Membership of the present NACA
1 7-member committee 1s changed under
the proposal from 10 government and
scven  private tepresentatives to nine
private and eight govermment repre-
sentatives, Eiu.-rcl':_v turning over control
of the new agency to private persons.”
¢ “The 17-man board would have re-
terred to it all policy, programs, budget,
orgamzation and major personnel mat-
ters. With that much power of de-
cision, HIL'I. obviouslv would control
the agency.
¢ Budget Bureau draft bill is “silent”
on the mtun ational aspects of space
technology. ““T'he omission is indeed
strange when we think of this science
as a force for peace and see the ample
provision for military representation in
the agenev.”
® “The proposal contains no section on
patents, Its silence leaves patent awards
in the hands of the new space agenev.
Since a majority of the board controlling
the agency will be from private life, one
would wonder what thought was given
to protecting the government’s interest
in the patent rights arising out of con-
tracts for research and development of
outer space components.
* “NACA is required to come before
Congress to obtain specihe authonzing
legislation before 1t can construct new
facilities or expand existing ones. This
provision was deleted in the proposed
ball.”

e “Bill calls for the civilian agency to
be responsible for all space programs
except those peculiar to or primarily
associated with military weapon systems
or military operation. If this is to supply
the demarcation between civilian and
military control, it would be a farce to
call this a civilian program. So few
things in modem life could not be
described as peculiar to military oper-
ations that if the same test were used
in the rest of our national affairs, we
would have a military dictatorship.”

o “Draft provides that the new agency
report to the President annually, but
Congress, while 1t is called upon to
;ppr{}pnltc billions of dollars of pub-
lic monev, must often pm::m'.:] with
the scanticst of information.”

e “Draft provides criminal penaltics for
disclosures of information and violation
of the space agency s securty regula-
tions. We have learned that penal pro-
visions of a substantive nature in new
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and NOW- the Canaduir

Newest Member in a Family of Greats!

The Canadair 540", turbine-powered with Napier-Eland engines,

is the newest member of a great family of aircraft, and one that
challenges any competitor on short and medium route patterns, And
yet, with all its newness, the Canadair 540" still has behind it some
6,000,000 hours of operating experience gained on Convair “240°s",
“340’s™ and **440's" in airline and military operations all over the world.

By special arrangement, Convair has transferred to Canadair all *440™
production tooling which makes possible an immediate establishment of
the production line. First deliveries to the Royal Canadian Air Force will

begin in July, 1959, building up to a delivery capacity of five per month,

In addition, Canadair takes over world-wide rights for all future production
and sales of “540™ turbo-props. Your inquiries are invited,

@

"ra Lt

I'Tl‘_ﬁ et

Limited, Mnntraal, Canada

CANADAIR

Check these important facts!

Speed: 325 mph,

Payload: 13,800 Ibs.

Seat mile cost: approx. 1.3-1.5¢
Rate of climb: 1200 fpm.

Seating: 48-54

Range: up to 1500 miles.

Runway: 4700 ft.

Operating altitude: 15,000-20,000 ft.

R ———

* Aircralt » Guided Missiles +» Research and Development * Nuclear Engineering

CANADAIR IS A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION

CASS-CLEE-R5UST
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Westinghouse proves

jet combustion
efficiency
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This plastic combustor model enables Westing-
house engineers to predetermine combustion
efficiencies in turbojet designs. Observations of
the flow of the colored water and air bubble
mixture permit visual evaluation of air flow
patterns in normally unobservable areas of
engines. This test method minimizes trial and
error testing with handmade metal prototypes.

Development of the latest J34 configuration
for use in North American Aviation’s T2J trainer
proved the value of this water flow analogy test
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rig when design modifications to permit the use
of avgas and JP-4 or JP-5 were quickly and
accurately evaluated. This is just one of the
many complete facilities for research, design,
development, testing and production of jet
engines at the Aviation Gas Turbine Division,
Westinghouse Electric Corporation, Box 288,
Kansas City, Missouri. J-54050
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Get on-the-spot AVIONICS

with this powerful electronic computer
ROYAL PRECISION LGP-30

Large capacity...easily programmed
and operated... mobile...low in cost

No more waiting in line for those answers you need!
No more lost time in reducing valuable data from flight
test, wind tunnel, missile development! Not with the
Royal Precision LGP-30. Compact, completely mobile

. LGP-30 will today furnish you with high-speed
electronic computation wherever youw want if. And at
the lowest cost ever for a complete computer system!

Unusual capacity. Operating from a standard wall out-
let, performing an almost unlimited range of calcula-
tions, the self-cooled LGP-30 allows you to work your
problems at the site or af your desk ... gives yvou the
flexibility of stored-program operation combined with
speed, memory (4096 words) and capacity comparable
to equipment many times its size and cost.

Easy to operate and program. LGP-30's controls are so
simplified, even non-technical personnel are quickly
trained. Programming, too, is easily learned. A library
of sub-routines, plus programs for a wide variety of
avionics applications, is available.

3B

Wide scope of aireraft applications. In addition to flight
test, wind tunnel and other data reduction jobs, LGP-30
is currently being used in a great variety of aircraft
applications, among them vibration and flutter analy-
ses, thermal stress distribution, wave drag calculations,
problems of transient heating, propulsion research
problems, lofting, operational and flight test trajectory
studies, surface and air missile launch problems.

Exceptional value; complete service. Smallest initial in-
vestment ever for a complete computer sysfem is com-
bined with low operating and maintenance costs. Coast-
to-coast service facilities.

For further information and specifications, write Royal
McBee Corporation, Data Processing Division, Port
Chester, N. Y.

ROYAL MCBEE

WORLD'S LARGEST MAMUFACTURER OF TYPEWRITERS
AND MAKERS OF DATA PROCESSING EQUIPMENT

laws weaken the basic statutes.”
Anderson said he hoped the Budget
Bureau draftsmen would be called be-
fore the committee to lain many
provisions of the bill and why other
provisions were left out. He said he also
wants to know why the bill makes a
provision for the ﬂcﬂeptmme of gifts
by the agencv from private sources and
why jurisdiction over outer space mat-
ters should not be controlled bv ap-
pointed government ofhcials conhrmed
by the Senate than by private parties.
e National program should be far
broader than now contemplated.
e Congress should establish the policy
that the new agency uhilize existing
facilities and talent so far as possible.
I'or example, he said an almost un-
limited reservoir of scientific and engi-
neering talent exists in the Atomic
I'nergy Commission, While the AEC
probably should not have jurisdiction
over the outer space program, he said
Iu%lslatmn should provide a mechanism
whereby the space agency can use the
major laboratory facilities of the AEC.
e Space Agency should be started on a

MecNeil Describes

By Katherine Johnsen

Washington—Defense Department's
comptroller, Assistant Secretary W. [.
Mcﬂml told the House Armed Services
Committee last week that the Presi-
dent’s plan to reorganize the Defense
Department would “neither hurt nor
cure” the two major financing prob-
lems that cause entanglements and

delavs of programs. He listed them as:

® Pre-programming, dictated by tech-
Imlngn::ﬂ progress, shifts in the interna-

tional situation or changes in military

thinking.
e Spending ceilings, imposed by the

Lockheed-IAM Contract |

Tentative agreement on a new two-
year contract covering 16,000 Lockheed
employes in Burbank, Palmdale and May-
wood was announced jointly today by the
chairman of the company and union
negotiating committees that have been
bargaining for nearly four months. Lock-
heed Missile Systems Division is not in-
cluded in the tentative contract.

Tentative agreement would provide
wage and benefit increases averaging
nearly 22 cents an hour,

Announcement came from Donald M.
Wilder, Lockheed California Division in-
dustrial relations director, and John
Snider, president of IAM Lodge 727.

Snider will report details of the agree-
ment to union members attending a
meeting to be scheduled as soon as pos-
sible.
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small scale. Whether a one man or a
three-to-five man commission should be
in charge 1s a matter for further study,
Anderson smd.
e Statement of policy should call for
imternational negotiations to seek inter-
national agreement to deny the use of
outer space for military purposes and
provide for mutual scientihc coopera-
tion.
¢ Establishment of an entirely new
agency with power to place require-
ments for scientific study and work
upon NACA rather than ‘work within
its structure “where industry and mih-
tary personnel are so much in com-
mand” should be considered.
¢ Language which protects the govern-
ment interest and vet equitably awards
to inventors the exclusive right to profit
from their work should be found.

Adm. Lewis Strauss, AEC chairman,
differed with Anderson on the adminis-
tration proposal and said the commus-
sion concurred with him in supporting
the basic concepts of the plan which
creates one agency to direct and control
the space program,

Fiscal Delays

debt limitation or other considerations.

McNeil said, however, that the plan
might pave the way for quicker -:l::
cisions on priorities and program  re-
casting by increasing the power of the
Secretary of Defense and reducing con-
troversy over his decisions.

Rep. Carl Vinson (D-Ga.), chairman
of the committee, has contended, with
the support of most members, that the
Defense  Secretary  alreadv  has  full
authority to make such prompt deci-
sions, and that the main reason for
confusion and delay at the Pentagon
has been his failure to exercise it with
an attitude of “I'm boss.”

McNeil protested Vinson's charge
that, thrﬂuglil purse string control, he
has established himself as “supervisor”
of military programs in his “zeal to
make a splendid record.” McNeil said
the budget simply reflects the military
decisions of the Secretarv of Defense,
the Joint Chicfs of Staff and others.

He described his role as “reviewer,
coordinator and catalvst.” The comp-
troller’s office, he said, is “the only one
place that some 3,000 defense programs
come together,” affording the oppor-
tunitv for overall evaluation. He said
he points to inconsistencies and makes
recommendations but emphasized that
the decision-making is left to others,

MecNeil also challenged testimony by
Lt. James Gavin, retired former chief
of Army research and development, and
others that military programs are being
lamstrung in the mlnptmllcrs ::-Hicc
Commenting that Gavin “not once” in-
quired about the release of funds, al-

though he conversed with him regularly,
MeNeil observed:

“Actuallv, the crux of the matter is
the difficult task of reaching the proper
decisions in these days of rapid change,
technological progress and frequently
conflicting military and technical advice.
Once firm program decisions are made,
the record will show that fund ap
tionments are made speedily.” 'l;'he
hearing also disclosed:
® Defense Department has a total of
140,638 budget personnel, 173 in Me-
Neil's ofhce. Army has 38,454; Navy,
58,612, and Air Force, 43, 3'?*5-'

® “Inspection and Audit Division” is
being established in the comptroller’s
ofhce “to make special physical and
financial inspections and audits of de-
fense operations and programs.”

Other developments:

* Air Force Chief of Staff Gen. Thomas
D. White gave full support to ﬂ'l{l'
President’s plan. Gen 1IIu’VEIJ'uI:I: was
ticularly enthusiastic over the pmpumi
to build an operational staff for the
Joint Chiefs of Staff and to transfer
service functions to the vice chiefs of
staffs. He said this would enable the
Joint Chiefs to become “tantamount to
a general staff” and develop “corporate
views” to end interservice duplication,
e Adm. Arthur Radford, f-:}rm{:r chair-
man of the Joint Chiefs of Staff, said
he was “in full accord” with the “ob-
jectives” of the President’s plan.

News Digest

Air Force B-47s will begin a modifica-
tion program in which the wings will be
reinforced with steel plates. Purpose of
the modification is to provide greater
satety when the aircraft are used in low-
level Tabs bombing techniques for which
they were not specifically designed. The
steel plates also will provide a fix for
anv htlgue failures that might be im-
minent. A recent accident investigation
has indicated that fatigue failure might
have been a primary cause,

Flving Tiger Line, onlv one of the
tour all-cargo domestic carrier that had
not asked for subsidy, made it unani-
mous last week. The line said it
planned to ask the Civil Aeronautics
Board for exemption from its certificate
pr;]:n isions  that prohibit government
ai

German financial backing has been
assured to Snecma to allow French en-
gme fhrm to continue VTOL Flving
Atar project into supersonic range. Re-
ports indicate Snecma will work with
FFocke-Wulfe of Bremen. Company has
been seeking German aid for some time
(AW Apnl 14, p. 67) after French Air
Mimstry refused additional funds.
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L.ocal Service Lines Protest Rate Plan

CAB bureau recommendation to boost rate of return

from 89 to 9.59% termed inadequate; 129% asked.

By Robert H. Cook

Washington—Local service  airlines
plan an all-out attack against a recom-
mendation to the Civil Aeronautics
Board allowing the carners a 9.5% re-
turn on investment based on the ex-
pected cost of attracting new financing,

Objecting to both the amount and
method of rate making, the carriers sav
the proposal fails to meet their inancial
needs which thev uhnmtr: will require
a return of at least 12% as opposed to
the present allowance of 8%.

CAB Proposal

Submitted by CAB’s Burean of Air
Operations in the Rate of Return-Local
Service Carriers Case, the proposal
urges adoption of a “cost of capital ap-
proach™ of rate making. Basis of the
“approach™ method 1s an estimate of a
fair mate needed to encourage and pay
the costs of direct loans and stock 1s-
sues needed for expansion. As a frame-
work for its studv, the burean apphed
this theory to the "medium eight”
ttunk carners.

Attornevs for the Assn. of Local
Service and Terntorial Airlines prepar-

3 A J

ing rebuttal testimony in the case say
they will Aight for a rate based on a per-
centage of gross revenues in an effort to
cxpand a dwindling profit margin. The
CAB last vear viewed such a mr:I]mn:l as
“essentiallv a cost plus concept” which
geared pmﬁh to the volume of business.
During its hearing i the hrst phase of
the General Passenger Fare Illt'ﬂﬁtigﬂ—
tion, the Board also charged that local
service carriers had failled to offer anv
evidence as to what operating ratio was
needed or whyv, ALTA attornevs sav
their rebuttal ﬁ'htiﬂmm- imm the Rate of
Return Case will center around thenr
need for the operating rabio concept
along with an estimated rate needed.
Major objections by the carniers to
the bureau exhibits center about the
[ollowing points:
e 9.5% rate is too low and should be a
minumnum of 12%
® Cost approach cannot apply to local
service carriers because too little 1s
known of the present or future status of
their common stocks on which to base
an analysis,
¢ Difference between the E;;pit;ﬂimt[{ﬂl
structure and operations of the “middle
cight” trunklines is too great for any

Eastern Electrns on Lockheed Line

Nine Lockheed Electra turboprop transports imder construction for Eastern Air Lines are
on Lockheed's main assembly line at Burbank, Calif. Six aircraft have been rolled out and
American Airlines’ first Electra is entering final assembly. First three Electras are now
flying CAA certification and customer demonstration tests; fourth is used for static test. and

fifth has been bought by Allison Division of General Motors Corp. as turboprop engine

demonstrator.
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comparison for a rate making purpose.

Reviewing the need for at least some
increase 0 the rate of return, the bu-
reau said that a study covenng hgures
for the past 10 years showed that local
service carriers paid as much as 1%
more ftor loans than the “middle eight”
trunklines.

An interest rate of 5.28% was needed
to obtan this capital as compared
with the 4.78% pmd by the trunkline
CATTIETS,

The cost of floating new stock 1ssues
was estimated at 8% of the purchase
price of the shares for the smaller car-
riers. The local service carriers contend
that this “cost-of-acquisition”  phase,
covering the expense of advertising,
siles conmmissions and printing 15 now
as hagh as 20%,

Testimony during the General Pas-
senger Fare Case last vear reported that
it cost six times as much to acquire
cquity capital as debt capital.

Debt-Equity Ratios

Debt-equity ratios for the local service
airhines range from a low of 19% of
apitalization for Southern Airways to a
high of 90% for Mohawk, the bureauy
sancl. "nLr.la_,{. f{:lr the mdustry was utl-
mated at 535.3% debt and 44.7
equity. These hgures probably will rise
to 73% and 27% bv the end of this
vear, according to the exhibits, which
recommended a debt ratio of 55% of
capitalization as “fair to the group.”
Application of the rate of retum
F[TT]‘““LL HL'E;E;LH!'LEI II:J"'n- t'I]‘L I?HFLL”.I "'|'|'|..”.
only complicate an already overly com-
plicated issue, the local service carriers
sav. Investment base, anchor of the
proposal, 1s virtually non-existent for
these carners, most of whom operate
DC-3 equipment. The constantly de-
creasing value of these aircraft has left
the industry “abnormally undercapital-
ized,” presenting both a shrinking in-
vestment base for a fair rate of return
and a dwindling of capital structure
that fails to attract investors so fhat
r,qmpma.,ut ::‘v:]:mmnn programs can be

carned out

Crucial Point

Former CAB Chairman Oswald Rvan,
who testified for the local service car-
riers last vear, savs the investment base
problem is the crucial point in deter-
mining a fair rate of return. He de-
nounces the present CAB rate of 5%
on investment for the local carners as
both unsuitable and inadeguate.

“Kev to security” for the carners,
Rvan savs, would be a rate based on an

AVIATION WEEK, May 12, 1958

East German Jet Transport
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Rolls Out

Fast German BB-152 jet transport, shown at rollont at Dresden plant, has major structural changes from model revealed at Leipzig Trade
Fair (AW Mar. 24, p. 32). Aircraft has bombardier-type nose, pronounced anhedral droop to wings. Landing gear is tandem and incorpo-
rates retractable outriggers on each wing. Designed I:L]. Prof. Brunolf Baade, transport is scheduled to fly soon. Aircraft seats 72 passengers;
apparently has lower fuselage doors underneath circular windows for either cargo or bomb load. Four Type 024 engines have 6,950 Ib.

chrust each.

operating ratio of L'HpLH:-,c to revenucs
that would proy ide a “margin cushion”
needed in a “highly volatile™ operation,

Indicative of the ugh nisk mvolved
in local service operations 1s the extreme
sensitivity of the carriers to the slight-
est decrease m trafhe revenues. Ryvan
savs that a drop of as little as 1% 1n an
operational forecast would wipe ont
895 of a typical local service carrier's
proft.

The same percentage decrease, he
adds, would slice 30% from the profits
of a trunkline but only 12% from a
public utility.

Rate of Return

Rvan also beheves that, while a rate
of return based on investment suits the
needs of public utilities with large eapi-
talizations and low annual turnover, air-
lines are “radicallv different’ since their
annual revenues often equal or double
their investment,

CAB’s present “guarantee”™ of an 5%
return on investment is termed a “fal-
lacy” by the local service carners who
Immt to a realized rate of return of only

1.43% between 1946 and 1956, while
l:::«.tmmnjw in the Suspended Passenger
I'are Case set an average rate of return
of 10.77% for hllelnL CATTICIS OVer
the same period.

Load factors continue to be a fnan-
cial problem for the smaller airlines
which have an actual load factor average
of only 45% as compared to an aver-
3pC need of 75%,

Approximately half of the carmers
need a load factor average beyond that
of the group average, Jl.‘.CHIE]H‘lﬂ to the
bureau exhibits.
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Court Upholds CAB

in Specht Decision

Vashington—U. 5. Court of Appeals
last week upheld a Civil Aeronautics
Board order revoking the airline trans-
port rating of Trans World Airlines
pilot Leonard J. Specht.

In its original complaint charges. the
Board found that Specht had failed to
adhere to air trafhic control clearances
under I'R conditions on a flight from
New York to St. Louis (AW March
18, 1957, p. 30). The complaint
charged that Specht *. . . bv his actions
as heretofore alleged, demonstrated
lack of degree of responsibility, care
and judgment required of the holder
of an .-"mhuL Transport Pilot Certifi-
cite.”

Specht allegedly left an assigned 14,-
000 ft. position and chimbed to 18,000
ft. despite air traffic control instructions
to maintain 14,000 ft. because of a
Capital Airlines flight at 16,000 ft. Ef-
fect of the Board's order was to require
Specht to cease Aying as a pilot in com-
mand, although he has since been
issued a license to act as co-pilot.

The Court upheld the Board's con-
clusion that no emergency existed to
justifv the pilot's change of position to
an 18,000-ft altitude. The Court also
supported the Board's findings that
specht failed to exercise the highest
degree of care expected of an airline
transport pilot and “was therefore ‘care-
less” within the meaning” of Civil Air
Regulations.

On  Specht’s contention  that  the
Board erroneously placed the burden

of proof on him to show that there
was in fact an emergency situation, the
court said:
the facts and circumstances of

the claimed emergency were peculiarly
within the knowledge of the pilot. It
was not error to test the burden of
going forward with the proof of the
emergency on the pilot who cmimed
1A

Specht argued that he has satished
all technical requirements for an airline
transport pilot rating and is qualibed to
hold the rating and certificate.

CAB Plans Recess
in Fare Investigation

Washington—Civil Acronautics Board
has called a recess of four weeks in the
General Passenger Fare Investigation
despite protests against delavs in the
proceedings by the airlines and the
board’s examiner.

In ordering the four weeks recess re-
quested by the CAB Bureau Counsel,
the Board emphasized the action does
not represent a “departure from our
hasic dr:.a-ir{ for maximum expedition n
this case.” The recess will begin after
all evidence from all parties other than
the Bureau Counsel has been received.

The Board said over 400 new or re-
vised coxhibits have been submitted
since I'eb. 5 and pnintuﬂ out that the
transcript ﬂf hearings since that date
totals over 4,000 pages. The Board con-
cluded that, in view of the large volume
of matenal requiring analysis and study,
a four-week recess will be required by
the Burcau Counsel to prepare its case.
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Aer Lingus Contends With Route Growth

By William H. Gregory

Dublin—Aer Lingus, the national-air-
line of Ireland, which built a relatively
small but profitable operation on a
monopoly service between Ireland and
Britain, now is faced with digesting a
combination of expanded routes n
Furope and America and competition
in its own backvard.

The first taste has shown the bigger
morsel to be not entirely tender. Trafhe
on the extensions in Europe, largely
through Manchester in Britam, was
lower than expected, and the airline will
chow an operating loss this vear of
about §1350,000.

Not Unduly Concerned

Aer Lingus 1s not unduly concerned
over this prospect. Six months ago it
appeared that the deficit would be
twice that figure, and furthermore the
sale of three DC-3s for $336,000 will
produce a net profit for the year.

Though part of a complex, govern-
ment-backed svstem  of corporations,
Aer Lingus in operation is a compact,
flexible organization built around the
minimum in fralls.

[reland’s Department of Industry and
Commerce is at the top of the organ-
ization chain, and the mimster, Sean
[.emass, was the driving force in the
government in the long fought estab-
lishment of Irish Air Lines. This sister
corporation of Aer Lingus 1s the trans-
atlantic branch of Ircland’s air svstem
(AW May 5, p. 41).

DUBLIN AIRPORT, photographed from Irish Air Lines Super Constellation on its inangural
flight. Terminal building is at left on ramp. Aer Lingus engine and electronic shops are in
center building, structural overhaul at right.
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The department directly controls
Shannon Aarport and 1s stniving to pre-
serve its survival in the jet age. Shan-
non is a free port and gencrous tax
provisions and land grants are offered
to manufacturers who will establish a
plant at the field. Also, a jet-length run-
way 15 planned there, Shannon is sepa-
rite from the rest of the Irish air svs-
tem organization,

This consists of
® Aer Rianta, Besides holding the Irish
capital in the two air hines, Aer Rianta
manages Dublin Airport, w hich, for all
practical purposes, 15 an overhaul base
and home terminal for Aer Lingus.

e Aer Lingus. This was the onginal
Irish air carrier, established 1 1936.
Aer Rianta owns 90% of it and British
Furopean Airwavs the rest.

e Irish Air Lines (Acrlinte Fireann).
This 1 u owned 75% by Aer Rianta and
25% by Secaboard and Western Air-
lines, thr: U.S. carricr which lcased it
three Lockheed 10491 Super Constel-
lations for the transatlantic service,

Until 1956, BEA owned 407 of Acr
Lingus. Under the route and owner-
ship revision made that year, Aer
Rianta purchased three-fourths of this
share and in turn opened previous Aer
Lingus monopoly routes between Dub-
lin and Birmingham, Cardiff, Man-
chester, Liverpool and London. Aer
Lingus retains some monopoly routes to
Britain.

In exchange, Acr Lingus obtained
rights through Manchester to Zurnich,
Rome, Frankfurt and Brussels and to

cxtend 1ts existing Dublin-Manchester-
Amsterdam service to Dusseldort. The
bilateral agreement between Ireland
and England did not open the routes
to unrestricted competition.  Through
a formula of annual increases, BEA will
be allowed to build eventually to a
maximum of 50% of the trafhe.

Acr Lingus has no domestic service,
except to Shannon; the stages are too
short to compete with surface trans-
port.

Helicopter  service has  been  con-
sidered. Imitially it might begin with
an emergency rescue tvpe public serv-
e using Westland  Widgeons  (Si1-
korsky 5-51s buwlt under heense), not
scheduled passenger transport,

System Peculiarities
Like most airlines, Aer Lingus has a

peak-and-valley problem. But it believes

its peaks and valleys are more extreme
than those of any major airline becausc
of these pecularities of its system:

e Ultra short hauls, Duration of an
average Acr Lingus flight is 1.4 to 1.85
ir., depending on the aireraft used. Its
:-l'l.'ﬂl".'l%t_‘ stage length is 175-290 mu,

e Holiday travel concentration. Be-
cause of the lack of industrialization of
the Irish economy, Aer Lingus must de-
pend greatly on vacationmg Inish and
British tournists. Thus does Aer Lingus
not onlv have a busy summer and slack
winter traffic 1ﬂttr.rn but thL summer
traffiic tends to concentrate in July and
August.

Aer Lingus traffic ratio is 4.5 at peak
to 1 at slack. Last August, for example,
Aer Lingus flew 19 million revenuc
passenger miles, got 9.5 hr. f.lmh utili-
zation from its Viscount 800s, 7.2 hr.
from its DC-3s. In February its revenue
passenger miles dropped to 4+ million,
its Viscount 800 utihization to 5.5 hr.
and its DC-3 to 3.4 hr.

("The Viscount figure even here is not
truly representative, Because of wing
main spar modifications needed on ks
Viscount 700s, the 800 series airplanes
fell heir to all the traffic both would
normally have flown,)

To combat this problem, Aer Lingus
has had to make operational and
scheduling adjustments.
® Major overhaul. Virtually all 1s sched-
aled in the slack months. Airframe over-
hauls are done at approximately 2,300
hr. and aircraft scheduling is carcfully
monitored to bring these penods in the
slack months. In summer, turn-around
maintenance is all done at night so that
aireraft are available for the holiday
traveler’s davtime fight preferences,
Crew vacations are taken off-scason.
¢ Scheduling flexibility, Principal sched-
uling authority is placed with the re-
search and schedules manager, who
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has developed a system designed tor
acaptability, u.punlh 11l SUInImer.

[In office keeps i close touch with
the operations and engineering depart-
ments with two objectives i mind:
Leeping its scheduling in line with the
reasonable -::upf,mnmm] demands, vet re-
maining familiar enough with the tech-

nical 1-.1-:1; to reject nn:mwic,ntml de-
mands to hold aireraft on the ground.

Flight Scheduling

Ten davs in advance, the research
and schedules department lavs down a
schedule tor the week, beginning Mon-
Lla_-., and the other departments sit
aewn i committee to discuss it. After
the necessarv horse trading, the flight
schedule is issued. From that point the
tesponsibility for carrving out the sched-
ule is handed to the technical depart-
ments, load control, engineering, etc.
1 hese can make necessary minor adjust-
ments on checking with the research
and schedules personnel,

Aer Lingus Eundltﬁ its summer peak
acmand through extra section “shadow”
flights.

These flights are not listed in the
tormal schedules to the public, but the
reservations people are told that aircraft
are avatlable, l}f seats on the formally
scheduled flight are flled, the reserva-
tions agent mayv then begin to book the
shadow flight, which need not run
otherwise,

Aer Lingus present fleet, in a state
of fAlux because of the Viscount spar
modihcations, breaks down this wayv:

e F'our Viscount 707s,

e Two Viscount 745s. These are from
Capital Airlines’ deferred 15, and were
leased from Vickers.

® Two Viscount 808s.

* One Viscount 808A. This is a British
Furopean Airwavs Viscount in BEA
configuration obtained when Aer Lin-
cus neeted an airplane quickly when

the spar modihcation was ordered.
o Ten IDC-3s.

Passenger Seating

Viscount 700 series aircraft are a 53-
scat threc-and-two configuration; Vis-
count S00s have 60 scats in the same
configuration. DC-3s are a two-and-two
v2-seat conhiguration, adaptable to a 50-
30) cargo-passenger configuration.

Acr Lingus is phasing out its DC-3s,
the bulk to be gone by 1960. It plans
an all-turbine flect of:
® Viscount 800 series. This probably
will clr{:rp to six 808 airplanes. The
S18-540 Viscount with more power-
ful Rolls-Rovee Dart 7 or 11 does not
mterest Aer Lingus, The 808 with the
Dart engine of the 700 series gives Aer
Lingus a bigger airplane than “the 700
series, which it needs, but without the
added speed, which it does not need
on its short hauls,

* Seven Fokker F.27 Friendships. First
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First Production Caravelle Rolls Qut

First production model of Sud Aviation's Caravelle jet airliner (foreground) recently was
rolled out at Sud Toulouse plant. Two prototype Caravelles in background carry Scandi-
navian Airlines System and Air France markings. Flight tests of production model will be

undertaken for Air France in next few weeks,

will be delivered m  Oct., balance
through next year. These will replace
DC-3s on passenger runs, but some
DC-3s5 may be kept for cargo flights.

I'mancing for the ]'rif.nd#hii]h wis ob-
tained privately and partly from North-
ern Ireland, where the Insh Republic
has not :1quj..=< had the friendliest rela-
tions. The Irish Assurance Company
provided 52.8 million and the Bank of
Ulster 54.2 nullion.

With the return of the BEA Vis-
count, Aer Lingus will have two more
Viscounts this summer than it wants to
operate normally; these will be needed
this vear for the expected additional
traffic to Lourdes during the religious
centenary observance there.

I'riendships are in a 40-seat two-and-
two conhguration and use the Dart 6
powerplant, but the Mk. 511 model.
This 15 the same basic engine as in the
Viscounts, but with a different reduc-
tion gear because of the larger propeller
permitted on the high-wing Iriendship,

Aer Lingus has raised its Dart over-
haul period from 1,050 hr. to 1,200 hr,
and is trying out a pilot batch at 1,400,
Structural overhaul is done at the Dub-
lin Airport base, but the Darts are sent
back to Rolls by sea.

Cargo is a small part of Aer Lingus
business, with a total of 6,012 tons car-
ned 1956-57. Irish exports, such as
cattle, are poor prospects for air trans-
ports. On the other hand, some im-
ports, as appliances, arc cheaper to im-
port by air because of the much less
claborate ‘crating required.

No major engine overhaul is done by
Aer Lingus, Its Pratt & Whitney DC-3
engines also are sent to England to Mar-
shalls, a irm which specializes in such

work. Acr Lingus had plans and facili-
ties to do its own engine work, but the
government canceled the move for econ-
{1I]IH TCasons.

Collins Integrated Flight System has
been ordered for the I'ru:rmlslup-: Aer
Lingus prefers U. 5. avionic equipment
because of its reliability,

Load factors and passenger totals de-
clined in the fscal vear that ended in
March, though not drastically. In-
creased costs, especially fuel because of
the Sucz crisis, were mainlv responsible

for the operating deficit. The trafhe
hgures:

1036 /57 1057/a8
® Lond factor 8.1 )

@ =ent miles
nvalilable LAY, 25, ik
@ Revenue passen-
ger mileg fown 100,392 000 R S AR TIET

Aer Lingus estimates its operating
costs for the 1957-58 fiscal vear at 47.5
cents per capacity ton mile.

Aer Lingus since 1950 has intensified
its cffort to penctrate the mass market
for air travel. In a survey made of Brit-
ish-oniginated trafhc to Ireland, (and
coded by hostesses during the winter
slack season), Aer Lingus found in 1951
it carried "E 258 upper mcome and
21,796 lower income group passcngers,
By 1956 the upper income hgure rose
to 38,079, but the lower income total
had increased even more, to 49.6586.

]. ¥. Dempsey, Aer Lingus general
manager, expressed his concern at the
competitive pressure on  international
flights which in some instances has
brought serving of a full meal on an
hour-and-a-half flight. Aer Lingus has
based its operation on economical serv-
ice, offering fares below  FEuropean
standards, Dempsev says. But he fears
the price line is growing harder to hold.

139,215,001
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Airline Traffic—February, 1958
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WO . . cc i v issbsdbadans

Allegheny . ... .........
Bonanza......

Central . . _

FronMtiar. . ......0o0cvermanes
Lake Central. ... .. ... ..
Mohawk. . .......
Narth Central. . . :
R i e A R e T e
Pacific. .
Piedmont. .
Southern. . .
Trans Texas. .............
Wast Coast. . ... .. ........

Hawaiian. . . ... .. ........
Trans Pacifie...........

Aerovias Sud Americana. . .
Flying Tiger. . . .- ... ... ..
Riddle. ........
Seaboard and Western. . . . .
Slick®. . ..

Chicago Helicopler. . . . .
Los Angeles Airways. . . . ..
New York Airways

Alaska Airlines. ... ........
Alaska Coastal ... . ..
Cordova.......

R o e e b e
Pacific Marthern .

*Not available.

Compiled by AVIATION WEEK from airline reports to the Civil Aerenautics Board.
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——— il | — —Y

306,949
159,784
271,346
36,068
208, 548
580,427
124,228
59,748
95,894

307 ,823 |

444,709
77,834

| Hevenue

11,223 |

4,007
23,598
5,752
25,668
11,916
7,494

2,111
58,3462
93,742
\7 . 976
10, 474
14,095
6,078
1,593

25,274
15,0635

@,009
20,069
12,784
34,200
50,504
30,852
26,262
25.37%
15,203
14,882
17,881

23,437
e,802

6,280
1,705
4. 11%

5,443
2,311

879
2,274
5,520

Passenger

Miles
(000)

326,262 |

87 685
104, 587
24,784
106,409
338,702
88,021
32,307
59,347
233,712
294, 487
39,989

11,034
7,941
1,453
5,984

16,048
7,618

14,425

2,533
73,070
93,456
62,414
14,159
18,178
15,110

2,477

4,238
3,488
1,725
4,258
2,004
6,336

8,200 |

5,041
3,8%0
5,043
2,774

3,774 |

3,249

3,504
1,370

29,884

24,550

110.2
&3
B1

1,958
2135
123
139

4,381

Load ‘
Factor

Ot

39.
57,
54
50.
33.
53,
55.
48,
a6,
57.
58,
56.

65,
55,

62,

57

2.
52.
44,

43,
48,
65 .
66
61,
50
34,
66,

38,
48,
3.,
23,
35.

49

43.
42 .
3.
42,
34,
36.
45.

5%.
34,

96.

100.

3.
49.
35.

26,
a1
37.
52.
33,
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U. 5. Mail Express Fraight
I
|
| 1,497,251 622,366 | 4,213,253
274,233 | 123,885 404,053
‘ 453,341 200,522 | 278,914
85,150 | 39,147 124,448
175,094 210,814 | 895 487
896,899 358,034 | 944,058
308,503 55,299 A78,225
103,044 32,287 B9, 454
343,572 190,845 695,193
1,018,632 462,338 | 1,665,128
2,257,593 691,011 | 4,174,999
195,103 60,788 181,283
8,297 237 291,791
8,208 | .......u\s 90,380
1,537 3,770
7,228 35,506
90,048 | . 81,740
10,667 | 4,988 57,264
938,009 14,737 556,573
| 28,073 | 138,085
1,097,236 1,956,896
341,195 3,611,722
924,037 .| 1,230,899
62,501 431,155
711,244 543,307
97,717 52,599
384 3,587
7,947 11,924 12,001
4,590 | 2,148 5,500
3,406 1,917 5,894
23,285 8,042 45,054
2,918 9,542 ol
6,222 7,785 15,404
21,208 24,458 Y et
10,280 13,750 2,049
10,978 3,842 12,239
11,4648 4,497 7,397
7,522 | 7,822 4,148
12,311 7,340 24,984
3,832 | 1,633 6,238
i
1, 537 100, 188
740 6,781
e | PR 534,113
34,603 | 19,989 | 4,602,333
20,955 | 10,147 | 1,181,294
__________ | 1,139,818
| o o
1,727 A ron
3,398 1,399 | ... s
1,220 701 : 445
39,591 143,817
3,537 | 3,190
3,329 3,571
1,807 | 1,499 |
B 598 | ...iinrens 141,928

39,
7,

I 10,

Total

Revenua
Ton-Miles

748,197
304,291
934,750

2,630,516
11,741,705

34,

896,984

9,426,265

3,

376,026

6,977,359

25,

35,

10,
13,
| 8,
2,
5,
1,

i

4
1,

3,

9,
1,
3,

529 473
670,070
273,159

462,114
969,406
179, 426
712,604
926,023
BB4, 976
328,436

441,131
910, B25
334,679
763,127
037,363
351,374
701,900
272,893

436,479
245,511
176,888
679,531
208,040
636,232
832,275
575,113
589,035
510,397
282,700
408,099
321, 881

385, 596
118,558

534,113
645,348
212,396
598, 669

12,254
11,007
10,079

380, 450
28,577
19,674
17,362

748,139

T

Revenue te
Available
Ten-Miles

52.0
45.3
44.0
42 .1
48.2
48. 30
47 .0
40.3
42 .8
50.7
52.8
48.6

69.8
49.6
8.1
20.6
51.29
48.3
37.0

46.8
30.3
65.3
61.3
63.6
53.5
32.0
69.8

38.6
46.5
28.5
62.8
37.7
49.5
43.7
45.0
50.0
42.3
34.7
37 .5
42 .89

81.1
86.8
66.6
70.4
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SHORTLINES

> Aerlinte Eireann (Irish Airlines) and
Austrian Airlines have been admitted
as active members in the International
Air Transport Assn. Aerlinte operates
scheduled service between Dublin and
New York; Austrian Airlines operates
from Vienna to the United Kingdom.
There are now 84 members in the mter-
national airline orgamzation.

> Air Express International has opened
a new ofhce in San Juan, Puerto Rico.

» Air France reports that it carmned Z.-
505,000 passengers in 1957, an increase
of 79 over 1956. The airhne also re-
ports a 4% Increase in mail carned,
a 3% increase in freight. North At-
lantic routes showed a 229% increase
over 1956 with an over-all load tactor of
709%. Air France has begun nonstop
service from New York to Mexico City

with four Lockheed 1649A Constella-
tion Hights each wav everv weck.

» British Overseas Airways Corp. will
discontinue its service of four round-
trips daily between Miami and Nassau
on June 3. Explaining the decision, a
BOAC official said that “generally
speaking, 1t i1s unproftable for a long
hiaul airline such as BOAC to operate
over short-haul routes. . . . The
Miami-Nassau decision will not affect
New York-Nhssau service.

» Continental Airlines is scheduled to
begin Vickers Viscount 810 service
over its Chicago-Kansas City-Denver-
Los Angeles run on May 28, The air-
line will operate six dailv schedules and
will add a fourth schedule on July 1
with a stop at Colorado Springs.

¥ North Central Airlines reports that
it carried 60,628 passengers during
April, a 28% increase over April, 1957.
The airhine savs it operated 99% of its
858,598 scheduled miles last month as
compared with 92% last vear.

»Pan American World Airways has
begun tourist service on routes between
Miama, Haith and Venezuela and be-
tween New York, the Dominican Re-
public and Haiti. At the same time, it
mcreased tourist service on its New
York-Caracas route by six flights weekly,
two stopping at Curacao and San Juan
with the remaining four nonstop. Six
combination flights operate between
New York, Ciudad Trujillo and Port
au Prnnce and six weekly bebtween
Miami, Port au Prince and Caracas.

» Iberia Air Lines of Spain has placed

an order for two Douglas DC-8 jet trans-
ports, taken an option on a third.
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AIRLINE OBSERVER

» Watch for American and Eastern Airlines to start a new trend in the
commercial engine business by leasing rather than buying their powerplants
for gas turbine-powered transports. Both airlines are now discussing such
arrangements with the Allison division of General Motors Corp. for the
Model 501 turboprops powering the Lockheed Electra. American also has
told both Pratt & Whitney Aircraft and General Electric it is interested in
leasing rather than buying either the J57 or J79 powerplants for its choice
of a medium-range jet transport. General Motors began equipment leasing
trend with its post-war Diesel locomotive sales to railroads under direction
of Harold Dice who is now No. 2 man in the Allison division.

» Chances that austerity programs will be introduced by a number of air-
lines this year in moves to combat mounting expenses are growing rapidly.
Degree of severity of individual programs will be determined to a large
extent by the volume of seasonal aircoach trafhc experienced this summer
which should serve as a fair measure of how deeply the recession has hit
the industryv. One domestic trunkline alreadv has tentatively scheduled a
15% across-the-board personnel cutback as a bulwark against further losses.
Most observers see no immediate reversal of the current decline in load
tactors. They look to further fare increases to ease earnings picture and, so
far, have no doubts that such increases will be absorbed without depressing
trafhc despite the recession,

® Merger between Capital Airlines and Continental Air Lines is again a
strong possibility. Two years ago, the carriers were brought together on two
occasions by Lehman Brothers for merger discussions but were unable to
come to terms (AW Aug. 13, 1956, p. 45). Wall Street still hopes to see
a consolidation of the two carriers as one means of strengthening their
financial positions. Meanwhile, look for an interchange agreement between
the two airlines within the next 60 days.

®» Aarline stocks continue to react differently to a market that is not bullish
but 15 expanding on dividend announcements and optimistic forecasts by
some corporations in regard to business later this vear. American, Braniff
and Northwest have held close to 1958 highs, while Delta and Capital have
experienced shight declines during the past two wecks. Fastern and National
have remained relatively unchanged at levels below ecarlier highs, United
has shown new strength.

* Wall Street is not entirely pessimistic over the future of airline stocks
despite a fust-quarter decline in earnings and a leveling-off of passenger
trafhc gains (AW April 28, p. 38). One study, the Value Line Investment
Survey, cautions investors against rapid fluctuation of airline stocks and the
forthcoming equipment financing problems but predicts major airlines will
perform above the average during the next vear. Such stocks are given top
rank relative to other stocks in the survey for price increase potential during
the next three to five years. Survey also forecasts that dividends will become
more secure later this year as the result of the recent fare increase.

» Aircraft manufacturers will increase efforts to assist airline purchasers of
turbine aircraft in disposing of piston-engine equipment as an assurance
against any cutback on orders for turboprop and turbojet transports. Possi-
bility that manufacturers may take in the older equipment as trade-ins on
the new equipment is also strong. General Dynamics has promised to aid
Capital Airlines in finding a market for its piston-engine aircraft as part of
a sales agreement covering five Convair 880 jet transports. Boeing has
agreed to accept British Overseas Airwavs Stratocruisers as trade-ins on 13
707s but hopes to avoid anv similar deals in the future. Northwest wants
Lockheed to take its Boeing 377s in on trade for 10 Electras and Douglas to
absorb the airline’s DC-7s as part pavment on five DC-8s, No one doubts
that the used-plane market will soon be glutted.

» Russia has completed factory tests on the first production model of the
Antonov An-10 Ukraina four-turboprop transport. Soviet reports say recent
long-distance flights have proved the Ukraina’s ability to fly 1,863 mi. while
maintaining a one-hour fuel reserve. 1




Another record for the Britannia

On Tuesday, 11th March, an EL AL Britannia flew from
London to New York in 9 hours 22 minutes—{fastest ever
for a commercial aireraft.

EL AL and BOAC Britannias have broken the trans-
atlantic commercial speed record eight times in three
months of operation.

Aeronaves de Mexico have also made many record
flights on their Mexico City/New York route.

WORLD-WIDE SERVICE, WORLD-WIDE ORDERS
Britannia 102's are now in their second vear of service
with BOAC, and flving well over a million miles a month
on the world’s longest and most exacting scheduled air
routes,

Britannia 300’z and 310°s are in service with EL AL

Israel Airlines, BOAC and Aeronaves de Mexico. They have
also been ordered by Canadian Pacifie, Cubana de Aviacion,
Hunting-Clan Air Transport and Northeast Airlines,
Britannia 250’s are on order for the British Royal Air Force
and the Ministry of Supply.

BRISTOL
— )

ritannia

BRISTOL AIRCRAFT LIMITED - ENGLAND

THE BRISTOL AEROPLANE CO (USA) INC
400 PARK AVENUE, NY 22 NY

LONDON-NEW YORK

iNn less than 95 hours

The Bristol Proteus jet-prop engines of the Britannia are the most
powerful, most advanced of their kind in airline operation. The
Proteus 705 is approved to such an extent that its life between over-

hauls has been extonded to 1,300 howrs, and this was achieved mn
only 13 months of airline service—n more rapid advanece than that

achieved by any other aero-engine in aviation history.
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SPACE TECHNOLOGY

Magnetohydrodynamics: Hope for Space

By ]. S. Butz, Jr.

Washington—Prospect of an 1mmu-
nent  economic  reward 15 attracting
more and more U. S, irms to the rela-
tivelv. new and unexplored scientific
ficld of nmgnu’mhulrmhTmnn{*.

The new science forms the backbone
of two devices of major importance, the
controlled thermonuclear reactor and
the very high specific impulse engines
essential for effective space vehicles.

Feonomic rewards are the large re-
search and development contracts lead-
ing to these reactors and engines which
presumably will be given the COmpanies
that demonstrate a superior facility
with magnetohvdrodvnamics.

Cﬂmpthtl:m will be broad because
the equipment necessary for basic
studies in the new science 15 mexpen-
sive by present standards. An adequate
facility costs less than a low speed wind-
tunnel with an eight- ]n -cight foot test
section. So a company's possibility of
success in this field rests more with
superior personnel than with its ability
to fnance or acquire large research
tacihities.

A clear example of how small capital
and the proper talent can achieve

prominence was demonstrated several
vears ago when the Naval Research
Laboratory created one of the pioncer
groups in the held.

In four vears NRL has spent less than
$1 million on its program which has
produced some important firsts in ex-
perimental techniques. This hgure 1n-
cludes salaries, equipment purchases,
power bills and all other expenses.

Another case in puint is the Avco
Research Laboratorv's expenditure of
about $50,000 during its first vear of
working with magnetohydrodynamics.
After Jp]}rmlmlhh four vears its ex-
penditure in this area is still less than
half a million dollars per vear. Avco's
investment under the technical direc-
tion of Arthur Kantrowitz is generally
considered to have resulted in one of
the leading efforts in the held.

Other companies alreadv active in
the field include Lockheed Aircraft,
Ramo-Wooldndge, General Electnc,
Republic Aviation and General Atomacs.

Definition

Magnetohydrodvnamics is defined as
the atm]*-. of the interachion between
magnetic fields and electrically  con-
aucting flmds and gases.

The IIL‘l‘Ig“l

PINCH EFFECT, basis for many devices proposed for controlled thermonuclear reactors,
is shown in the top sketeh. A large current is discharged into a gas filled container ionizing
the gas so it becomes a conductor with a magnetic field around it. This ficld squeezes the
eas and raises its temperature to millions of degrees K. Pinch is inherently unstable trying to
bend ont and touch the container wall. This cools the gas. Surrounding the container with
coils which create a longitudinal field (below) is one of the means being studied to stabilize

the pinch.
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and composition of the term may in-
dicate that the U.5. 15 tending toward
the Genman practice of describing new
sciences, processes and  phenomena
bv combining several existing words.
Synonvms for magnetohydrodynamics
which do not appear to have been as
well received by scientists are hvdro-
magnetics and  magnetoaerodynamics.
NHD s often used as an abbreviation
and will be used extensively here.

Regardless of the nomenclature, the
possibilities and ideas which the rdi-
mentarv data available today are gener-
ating will be of major nnpmrt.mu;, to
several sciences,

Possibilities

Along with the prospect of having a
virtually  inexhaustable power supply
from the sea through controlled thermo-
nuclear reaction and the possibilitv of
ctheient high specific impulse engines
that would provide maneuverabihity
and a great safety factor 1n space, some
other ]:lmhlum that magnetohvdro-
dynamics has a direct influence on are:
¢ Theories concerning the origin and
functioning of our solar system and the
UNIVETSE.
¢ Postulations on the origins of weather
disturbances and cosmic rav produc-
tiom,
e Communication with mssiles and
space vehicles traveling at great speed
and enveloped by layers of ionized gas.
o ‘hlttlmda of :lu.ermg_ ot dfstrm imng

nuclear weapons in flight by radiation.
Needless to sav, few disagree with a

maximum effort being directed toward
the solution of some of these practical
problems. However, several persons have
warned against a complete departure
from one of the basic tenets of basic
research—that of searching with no end
in mind and secking knowledge only
for the sake of knowledge.

Edward Teller reminded the second
annual Lockheed Symposium on Mag-
netohvdrodvnamics in December of the
alchemist who studied chemistrv onlv
to create gold. Although he said he
could |1,trc]f:. discourage the enthusiasm
of people secking ‘-E]ILLIhI-'..fI“"l. to control
fusion, he felt that greater things than
could be mmgnud now will come
about Ihmugh men  studyving MHD
randomly “for amusement” mlh

Laboratorv apparatus that can give
::tlhuﬂlt.illu, data on the ll'ltLII{.'tit'll‘l
between 1wonized gases and magnetic
ficlds 1s of fairlv recentsorigin and is
the heart of today’s research eftort.

First MHD work was with fluids
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and resulted in liqumd metal pumps
with no moving parts.

[Yirst experiments with gases were
apparently  performed by the English
in the late 1940s when they produced
a pinched electrical discharge in a
gas. Theoretical indications that this
phenomena could be the basis for a
controlled thermonuclear reaction had
hcen made some vears earlier in the
U.S. by Enrico Fermi, Edward Teller
and others at Los Alamos.

However, the Atomic Energy Com-
mission did not authorize formal
projects in this area until 1951,

Use of the shock tube for high tem-
perature gas research  was lﬂdL]Jl:'ﬂl;.].'
ently plrmLL‘rLd by groups under Ar-
thur Kantrowitz at Cornell University
and Otto Lapporte at the University
of Michigan. Both groups studied the
nature u? gases at high temperatures,
especially  the radiation phenomena.
Kantrowitz also investigated the el
fects of magnetic fields on the 1onized
gas pockets behind the shock.

Advanced Research

Since then, similar and more ad-
vanced work with shock tubes have
been conducted by groups such as Avco,
Brown University, Aberdeen Froving
Ground, California Institute of Tech-
nologv, Cornell Aecronautical Labora-
tOTY, [m Alamos, Marvland Umiversity,
National Advisory Committee for Aero-
nautics and Princeton University, to
name only a few., Generallv, the maxi-
I ‘-.FL'LEI attainable with high pres-
sure gas driven shock tubes 15 around
Mach 20 with a temperature in the
neighborhood of 15,000 deg. K.

Substitution of an ::lu:rrmmrrmtu:
driving force in place of the ]ngh pru—
sure gas by Alan Kolb of the NRL
1955 m.htI-L Mach numbers of 200 Jml
temperatures of about 1,000,000 deg. K.
possible and greatly extended controlled
conditions Fnr the quantitative study of
high temperature gases.

The pinched discharge was evi-
dently the hrst Jmfthnd to be ex-
haustivelv worked with in trving to
reach  higher temperatures, and the
Russians were the fArst to reveal a large
portion of their work in the area. In
a speech at Harwell in Apnl, 1956,
lzor Kurchatov talked in considerable
detail about Soviet work with the
pinch but no report was made on the
actual extent of Russian Progress.

Indications at the time were that
the U.S. and England were ahead of
what Kurchatoy disclosed. In January
of this vear, the AEC and the Eng-
lish jointly released more advanced
mformation concerning their efforts to
control the meh and create useable
IL1'I]|'.I'.'..I'.3|.'UTE'-'-: in deuterium and tnbium
FASCS.

Briefly, the pinch effect results from
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FOUR DEVICES above are examples of laboratory apparatus being used to electromag
netically accelerate gas (usually deuterium or hydrogen) to lugh 1'.1.|n[:|r:rr-’tur-::1r under con-
trolled conditions. In the Avco equipment (sketch A) the gas in the container is excited
by an RF signal. Then a current passed through the field coil creates a magnetic field
that drives a cirenlar shock wave toward the center of the container where it finally col-
lapses. In the Navy device (sketch B) gas in the tube is ionized by passing a current
through the cross head of the T; it is then driven up the side arm by the magnetic ficld of
the coil underneath. This apparatus and Avco's can accelerate a gas to temperatures of
about 1,000,000 deg. K. Present NRL experiments incorporate coils on the side arm
which produce a squeczing ficld in the direction of the gas flow. Much higher temperatures
are then possible. A logical extension of this work allowing still higher temperatures 1
shown in the bottom sketch where two squeezed shock waves would be fired at each other.

49



L HIHHE= T

KOLB TUBE a fraction of a second after discharge is filled with luminous gas. Maximum
gas temperatures of more than 1,000,000 deg. K last only a few millionths of a second.
Vertical stripes across tube are the coils providing magnetic squeeze for the shock wave.

discharging a verv large current nto
eas contained in a tube. The current
15 large enough to iomize the gas so
that it becomes a conductor. A mag-
netic field is created around the gas
with the conduction of the current,
and the magnetic pressure of this
held squeezes the gas and raises its

duced. Instabilities around electrodes

cause trouble in the straight tube.
Other possible methods of controll-

ing the fusion reaction which have been

nndLr study by the AEC include:

e Stellarators, developed at Princeton

by Dr. Lyman Spitzer, Jr., and his group

produce a feld parallel to the flow.
This field acts like a nozzle, increasing
the velocity of the gas and keeping it
away from container walls that have a
cooling and contaminating effect.

Temperatures many times higher
than the one million deg. or so possible
with the simple Kolb tube are theoret-
icallv attminable with the coils on the
side arm. A logical extension of this
arrangement 1s to place two tubes to-
cther so that thev resemble a dumb-
%I'L” and their shockwaves may be fired
at cach other, mcreasing the compres-
s10M even more.

A number of experiments are using
or acquiring Lqulpllmllt of this h]]L
The NRL has what 15 believed to be
the capacitor bank with the largest
available current. This new equipment
has a power output of 100 billion watts
and a short circuit current capacity of
15 million amps. with a rise time of
3 microseconds.

[t is entirely possible that some com-

which uses a stabilizing ficld that has  bination of the pinch and shock wave

SPECIFICATIONS OF COLE HEATERS NOW BEING MANUFACTURED

TL‘I]i]]?I{:l'ilftlr{:. an oscill: 1“1’!"—'" or pumpmng action. ]m;ﬂ]l]dg-., of h{_'";tmg the P]dsl]m would bi ‘]' 1
The gases of interest in this process @ “Mirror” Exsicm developed by Dr. K. be used in a workable reactor. The o-le] | rver ¢ | e .2 ” oeigl | TYoE & || TreEs
are deuterinm, a heavy isotope of hy- F. Post of the University of California  work accomplished to date is rudimen- A : T i | -
drogen, and tritium, the rtadioactive Radiation Laboratory which has stronger  tary, and much larger equipment 15 i _ 5 A—d b e 4
sotope of hvdrogen, because of their felds at the end of the pinch discharge  believed to be necessary for an econom- CAPACITY n?,‘;,ff,;',].,., 'ﬂ”:;ﬂ‘r{f THERMAL DIMENSIONS
relativelv low  fusion  temperatures. refleching a portion of the 1ons back  ieal svstem ::]thuugh the smaller labo- KW, VOLTAGE | LBS, MIN. |AIRFLOW *F.|  LIMITER TYPE | A E 16l 0
\When ionized, the gas becomes a into the main stream raising its tem-  ratory apparatus is sufhcient to prove 6 | 2 | 17 | s | Thermo./Link 4 6 - st ElE(TRIc
plasma of clectrically charged nuclei perature, out theories. J5/37 ) # ) 2 S #/0_ | Thermostat | 4 | 8% -
or ions and clectrons. The temperature @ “Continuous  ignition” system sug- | 3 ] s 5 | 15 | Fusiblelink | Blower| By | | Ha
af this plasma must then be raised to  gested by E. D. blu slev, L. P. Smith, AEC Changes Stand | 1./.67/.33 27 s | 4/31/15 | ~ Thermostat | : B ET HEATERS
around 350 mullion deg. for a sustained, A. E. Ruark, ]ILT]JLTI York and others Probably the best gage of the rapid E — E:-—-—-]'E- ' ﬂ r I;EEEHTH—"— i | :,:' =i B I ?1
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MOSE COMNE model experiences re-entry conditions in a plasma jet produced by watcr-stabilized are; temperatures ran on the order of
15.000K. Arcs are used estensively by Avco and GE in their materials testing programs. Both companies are developing nose cones.

Two Approaches Used in First Production

By Michael Yaftee

Design of the first ballistic missile
re-cntry vehicles has been frozen, and
the re-entry bodies for Jupiter, Thor,
Atlas and Titan have been ordered into
production 1 their present configura-
tF1om,

As the quickest, practical way to op-
crational nose cones, the Air Force Bal-
listic Missile Division has chosen the
thermal absorption approach to the re-
entry problem. I mt re-entry bodies for
Thor, Atlas and Titan will be hlunt,
heat sink structures fabricated of copper
or copper-base matenals. Additional

cone charactenstics are L'*-Z]']L‘{'IL'-I.] to bhe

X

52

e Integral mnﬁanr.ttlnn—tumpl:_‘[L rc-
entry vehicle will consist of two SCpi-
rate  sections: the forward, flattened
hemisphere followed by a somewhat
marrower and more elongated afterbody
for acrodvnamic stabilitv. Once joined,
the sections stav together.

e Highly polished surface—to reflect
radiated heat.

o Fxhaust nozzles—small jets exhaust-
ing compressed air or some other gas
will be used for attitude control.

Inside the nose cone will be the war-
head, arming and fuzing mechamsm,
and control equipment, all swathed in
some amorphous silicone tvpe of insula-
tion for protection against the heat that

NOSE COME (above) and afterbody (left)
for Thor and Atlas re-entry vehicles were
displayed at Republic (AW May 5, p. 29).
Nose cone is blunt, copper-based, heat-
-,|I_15::|r|:|i||g structure. Cone liner inside ex-
tends below heat shield. Afterbody is hid-
den from view inside missile until after
separation,

manages to get through the cone.

Army  Balhstic Nhssile Agency, on
the other hand, has decided on thermal
removitl, a more sophisticated but more
dificult approach. Jupiter re-entry
vehicle will be a longer, more stream-
lined, conical structure slightly rounded
at the tip and made of reinforced plas-
tic. Other features it probably will pos-
sess are the tollowmg:

e Sectional conhguration—nose cone
will consist of two sections which will
scparate once the cone attains its pre-
seribed speed.

e Exhaust nozzle—single, sohd pro-
pellant vernier engine in the base of
the nose cone will be used to make fine
veloaty adjustments.

Inside the nose cone front section
will be the warhead and arming and
safing mechanism. In the back section
will be the vernier engine, its solid pro-
pellant supply, and the gwmdance or
control equipment.

NMavy Looks Around

With more tiime at its dl"-.]':l-l:l":-ll vy
15 looking at a number Of ]Jth'-.ih]l. solu-
tions to the re-entry problem. But bar-

ring some unforeseen, major scientific
-:ianLn the Polaris probably will have
an Ahl-l‘rlm_; re-cntry hnd‘_n made of
some ceramic matenal.

Manufacture of the Air Force nose
cones does not depend on any major
technological development. Producers
will use commercially available mate-
rals and a2 combination of standard fab-
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MISSILE ENGINEERING

COMCENTRIC rings (left) were cut from large beryllium ingot (right) by Avco experimental manufacturing group as part of its effort to

I:li."n'El{}]:In falhritslﬂug technigues for 111-.|:king hi::r}IIiu:u NOsSE COnes,

Nose Cones

ricating techniques. Some equipment,
such as polishers, is being made spe-
ciallv tor the program because of the
size of the cones, not because of amy
exceptionally high degree of luster re-
quirced. Actuallv, cone + fabrication is ex-
pected to lend itself quickly and casily
to mass production technigues,

Ablation-Type Fabrication

Less is known about the new high-
temperature polvmer svstems and sim-
ilar materials than about copper and
copper allovs, Consequently, fabrica-
fion of the hrst ablation type nose
cones 15 proving a comparatively diffi-
cnlt  but not impossib<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>