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put yourself in this picture!

WITH VOI-SHAN'S NEW
*“VISUAL INDEX" LOCKNUT CATALOG

* SHOWN HERE ACTUAL SIZE

In response to widespread demands from the design engineering field,
Voi-Shan's new “‘weight/master’’ locknut catalog is now available.

The easy-to-use visual index showing each nut together with its catalog
number is thumb tabbed for easy reference and selection from a wide variety
of locknuts. In addition to the illustration, an engineering standard drawing
of each locknut together with all design information is provided on every
page of this important Voi-Shan catalog.

There is a Voi-Shan “weight/master’ locknut of guaranteed strength and
weight saving properties to suit your exact needs. The catalog is your
ready assurance of consistent perfection in every design selection.

send for your copy now, to...

VOI-SHAN MANUFACTURING COMPANY

8463 Higuera Street, Culver City, California

a division of Voi-Shan Industries, Inc.
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Another “First” from Goodyear Aviation Research

dafety Gell™ a fuel tank

f
that can withstand

THE PROBLEM: how to control aviation fuel during high-impact conditions so that instan-
taneous vaporized combustion can be prevented.

THE GOODYEAR ANSWER: Safety Cell, a high-strength, low-weight fuel tank made of

super-tough rubberized fabric. Under exhaustive testing, in cooperation with the Federal Avia-
tion Agency, these tanks have successfully withstood impacts exceeding 30 G’s—maximum level
of human tolerance. This means that the danger of vaporized combustion at impact is sub-

stantially reduced. Thus, the opportunity for survival is materially increased. A number of these
tanks are already in use.

THE SIGNIFICANCE: personnel and property protection against full vapor combustion
far beyond any type previously obtainable.

More information on Safety Cell, the revolutionary new fuel cell, is yours for
the asking. Simply write Goodyear, Aviation Products Division, Akron 18, Ohio.

AVIATION PRODUCTS BY

GOODSYEAR

Halely Cell =T. M. The Goodyear Tire & Rubber Company. Akrnn, Ohlo

MORE AIRCRAFT LAND ON GOODYEAR TIHEE* WHEELS AND BRAKES THAN ON ANY OTHER KIND
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AVIATION CALENDAR |

Windsor Locks, Conn. Exhibits and fly-
ing demonstrations,

Oct. 5-7=S8eventh Anglo-Amernican Aeronau-
tics Conference, Institute of the Aero-
nautical Sciences, Hotel Astor, New York.

Oct. 5-7=Fifth National Communications
Svmposium, Hotel Utica, Utica, N, Y.
Sponsor: Institute of Radio Engineers’
Professional Group on Communications,

Oct. 5-8—81st General Conference, National
Guard Assn. of the United States, Hilton
Hotel, San Antonio, Tex.

Oct. 5-9=National  Acronautic  Meeting,
Society of Automotive Engineers, the
Ambassador, Los Angeles. Calif.

Eh = ﬁhlll' Ureée 458 INE - iy Oct. 6—12th Annunal Airport Development
& Operations Conference, Hotel Onon-
daga, Svracuse, N. Y. Sponsor: Burean ot
\viation, New York State Department of
Commerce.

Oct. 6-8—12th Annual Meeting, National
Business Aircraft Assn, Hotel Leaming-
ton, Minneapohs, Minn, k-

Oet. 6-8—Radio Interference Reduction and ‘ ek

VER 500 HOURS AT |
0T TEMPERATURES

s ) ]

on going places

in the shy

often put

Ilectronic E{Jlnpﬂt[hi“[’}' Conference, Mun-
senm of Science and Industry, Chicago,
M. Conducted by Armour Resecarch
Foundation in cooperation with Institute
of Radio Fngineers’ Professional Group
on Radio Frequency Interference. (Classi-
fied session on Oct, 8.)

Oct. 6.8—National Airports Conference,
Normman, Okla. Sponsors: Amencan Assn
of Airport Executives and the University
of Oklahoma, in cooperation with FAA.

Oct. 6-8=Industrv-Military Ouality Control
Management Svmposinm, Oklahoma City
Air Materiel Area, Tinker AFB, Okla.

Oct. 6-9=International  Svmposium  on
High-Temperature Technology, Asilomar |
Conference Grounds, Monterey Penin- |
sula, Calif. Sponsor: Stanford Research

igh-temp, Single-turn

[nstitute. Conservatively rated for load life in ex- hours' exposure to hot spot temperatures,
Oct. 7—=Fall Meeting, Underwater Ord- cess of 500 hours’ exposure to hot spot They meet or exceed Mil-E-5272A en-
{Cnnhnuﬂd on page G) temperatures, Fairchild high temperature, vironmental specifications.
high "-f"“b""-!l" precision potentiometers This series is also available in standard
ncluding Spoce ¢ b :
AVIATION WEEK Including Spoce Technology are designed for functional accuracy and models for temperatures up to +85°C
September 28, 1959 J reliability under operating ambient tem- Fairchild also offers %". 16" and 2"
@ 11# peratures ranging from =55°C to +150°C. e Rents En il D :
Vol. 71, No. 13 q.,} ; diameter infinite resolution Film Pots with
Trabli=bedd swweekly with an RcRitiohnal [5s118 T CETmLDEr DY . 5 I Lt
kiy with an additional lssus in December b The excellent life of these low-noise, high operating temperature ranges from =55 to
Motiraw - 11111 i'-uhli;.hin..-*t'runl:mmi'. hilml'? |l-m!ltﬂr=|rl*'- resolution pots 15 made possible by the +228°(C
| THde- 10485, Foundier. Hes pand W 10 P L ' ' i s £
repnrding subseription or change of address.  Execu. following outstanding construction fea- i ‘ ] ,
tive, Editorial. Circulation and Advertising Ofces: Mc. : For more information write to Dept, 3Y.
Graw-Hill Building. 330 West 42nd Strest, New York 36, Lures;
M. Y. PMiblication Offiees, BR-138 North Hroadway, Al- )
by !I.I N, Y. Illl.lrlu:il C. }”"“{""" ]'r""p';!"“r;: frll-m-rihl A * Welded terminal and taps, =
L ai® . Exwmmitive Yiee Fresldent: la [ 1 AT PR S el A i —
'|.'i|rt.-|:‘|'r.-_-.||1':-ﬁr"g.ll1|_:lt {LI':}.-,'iI-.11||-r;I II.|1|:I|.J|-| g, |..'.:|hlll'.l-l ::r-ﬂ.‘i-l;iﬂl . H‘ﬂl.'-l'“ﬂﬂd m‘ll"ﬂl- coxe, | ___L__
iiMeeErs of the ™ it A LREVESINNE D ONAElsIEn i LITNEL ] 2 = TEMF
|]'|-|"l-.li.|:llrn1.l; Harry I‘II.. "lu"iu':lr:.111'|'|,1 .‘411:'|||:|.'|I' ':l-'!u.n- IPrasa]aliomet ; - Frﬂf."l“!- ll'll:l'ﬂ: resistonce wires. E B = . i 2Ll
Jiihin B Cmllahan, View Prisslilent andd Editeiial IMrector ; w Frﬂﬂiﬂ“l m.’ﬂl l:nﬂr“'u{_‘ll_ E
Joseph H. Allen, Viee President and Director of Adver . X i « |
tising Sales: A. W Venerlan, Viee Presddent and Clr ® One-piece wiper construction. | * g0} -
ol Coardll I, " . =] |
uﬁu'i,lll;;:rl.plﬂn:;h!.]:rl: salleitsd only from persons who have * Clamp bands copable of withstanding E |
a commercial or professional intsrest in aviatlen, Includ- high torque. - = 4 |
img missiles and space technology. Position and company = : - § | Poers Ratong Cuser
connection must be Indicaled on subscription erder, * Precision stainless steel ball bearings. E I 1ar Contingier Duly
Single coples T5¢, SBubscription retes—0Unpited Stsfes = H'
41rrl |-H----1~lim-. ﬁr 0%y FORT. (‘anads $8 onme year. All These high temperature, high reliability - |
i brer coantries, 55 anhe Year, 4 ' o rei .
skll-gww class postage pald t Albany 1, N, Y. Prined pots are available in 78", 144", 134", and .
I ; A . T [l FegIsivee Mn - ARy L, = a = oy
.I;I; '..m‘;l;hr RIS |'|!:|.'II !'FI]E“':E?"E“P, I]"]:hli.-hij:._i.:ﬂi'n., |“|_II|.| 1” dfﬂ“‘lﬁ[‘:r ﬂlnﬂlﬂ‘tllrﬂﬁ-, H.ﬂ[l in ?"'E ", I.Jl'Il 0 L B0 B0 85 100 110 quﬁlﬂ.
Al rlghts ressrved. (‘ahle Adidress: ] iraw - i F Py | 9
New York  Publieations combined with Aviariox | and 27 multi-turns. They are conserva- AMBHNE TEWE, — (OGENI < |

WEEK ineiuding SFAUE TECHNOLOGY are AVIATION, ively ri ife 1
: CUTATION NS, AT TIANSPORT. AtitosarTicar | Hvely rated for load life in excess of 500

pre-reguisite to performance...precision, lo thete PAmEA NP Tenerved By BirGraw ALl Publshing

e OO EXCEIL-O

MAMN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND
ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES: BRYANT CHUCKING CORPORAT/ O N

GRINDER CO., CADILLAC GAGE CD., MICHIGAN TOOL CO, SMITH BEARING DIV. DETROI!T 32, MICHIGAWN

RELEABILITY
INSIDE
THE
BLACK BOX

Hubseribers: Send correspondencs and change ol
adidress to Folfillment Manager, Aviatlon Week. 30
West 48nd Bireet, New York 36, N Y., Suhseribers
shorild notify Fulfillment Mansger promptly of ans
change of address, giving old as well as new aldress,
imeludd e postal 2one puimmber,  Enelose recend gddolrss

.-"'ﬂ RC# ? A D CONTROLS :: GYROS
label If possible. Allow one month for change (0 Y- i /L cnRFuEATfﬂH - PRESSURE

e ETertive, : TRAMSDUCERS
 — COMPONENTS CIVISIOHN & POTEMTIOMETERS
-
n

Postmaster: Please send form 1.5?9 ta Aviation Week, i
ineluding Space Technology, 330 West 12nd Street, New S0 M Rvaht Tarwbrti, L b ¥ - 6111 £ Washinglon Bivd. Los Angeles, Cat

York 36, N. Y. | A Subsidiary of Falrchild Camera and Instrument Corporation

ACCELEROMETERS
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~ DETECT |

INTERNAL
BREAKDOWNS

BEFORE

LISLE

CHIP
DETECTORS

Early detection of metal porticles in on engine or accessory lubricant,

indicating an impending failure of the unit, can be accomplished with
Lisle Magnetic Chip Detectors.

A powerful Alnico magnet in the Chip Detector attracts any ferrous
particles that may appear in the lubricant, These particles bridge an
electrically insulated gap and complete a circuit which can be ground-
checked with a continuity tester—or if permanently wired, activates
a light oen the Flight Engineer’'s or Pilot's instrument panel.

Lisle Magnetic Chip Detectors are in service today in engines, acces-
sory drives, propellers, constant speed drives, hydraulic systems, and
gear reduction units in most commercial and military aircraft,

Write for Calalog and
Samples for Testing

CORPORATION

CLARINDA e " | OWA

AVIATION CALENDAR

(Continued from page 3)

nance Dhivision, Amencan Ordnance Assn.,
National Academv of Science. Washing-
ton, I}, C

Oct. 7-8—Second Advanced Fropulsion Svs-
tems Symposium, New England Mutual
Hall, Boston, Mass. Sponsors: Air Force
Othce of Scientihc  Research: Aveo-
Everett Research Laboratory,

Oct. 7-9=8ixth National SVMposinm  on
Vacuum l'echnology, Amencan Vacoum
S{.rl_'il_'l‘}'. Sheraton Hotel, Philadelphia, Pa.

(et 7-[1—-?{“(-._]'-1] Research  and Levelop-
ment  Conference, American  Manage-
ment Assn., Biltmore Hotel, New York.

Oct. 7-10=Fourth Annual National Meel-
mg, Air Trathe Control Assn., Biltmore
Hotel, Oklahoma Citv, Okla

Oct. 7-10=Semiannual Convention, Amern-
can society of Tool Engineers, St. Louis,

Oct. E-]ﬂ—f‘:;[lr_'!'-l:l'j.' if |':’-;[‘.|q_'r:in|:_'1:|‘t;j] Test
Pilots" Symposium on Pilot's Role in
Space Exploration, Beverly Hilton Hotel,
Beverly Hills, Calif. Third Annual
Awards Banquet, Oct. 10.

Oct. 11-16—Third Pacific Area Natonal
Mecting, Amenican Society for Testing
MVatenials, Sheraton-Palace Hotel, San
I'rancisco, Caht.

Oct. 11-16—Fall General Meeting, American
Institute of Electrical Engineers, Hotcl
Mornson, Chicaego, 111 :

Oct. 12-149—=14th Annual National Conven-
tion and Logistics Forum, National De-
fense Transportation Assn,, Olvmpic Ho-
tel, Seattle, Wash

Oct. li-14—Annual Meeting, National As-
sociation of State Aviation Ofhcials, Mark
Hopkins Hotel, San Francisco, Calif,

Oct. 12-14—15th National Electronics Con-
terence, Tlotel Sherman, Chicago, 1.
Oet. 12-16—=15th Annual General Meeting

of IATA, Imperial Hotel, Tokvo, Japan.

Oct. 12-16-NA5SA's 1959 Inspection, Lang-
ley Research Center, Hampton, Va

Oct. 13-15—Seventh  Annual  Air Safety
Forum, Hotel Shoreland, Chicago. Tl
Sponsor: Air Line Pilots Assn.

Oct, 14-15-1959 Science and  Industry
Conference and  Exhihit, Conference
Bldg., Balboa Park, San Dicgo, Calif,
Sponsor: san Lhicgo County Industrics
\ssn., in cooperation with  the Small
Business Administration and Department
of Detense,

Oct. 14-23="William Tell II'"' S¢venth
World-Wide Interceptor Weapons Meet,
Tyvndall AFB, Panama Citv, [Fla. Host:
vir Delbense Command.

Oct. 19-20=15th Annual Convention, Mag-

nesium Assi,, Hotel Roosevelt, New York,

Oct. 19-23—47th National Safety Congress,
National Safety Council, Conrad Hilton
Hotel, Chicago, 111,

Oct. 19-25—Annual Meeting, Amcraft Owne-
ers and Pilots Assn., Galt Ocean \ile
Hotel, Fort Lauderdale, Fla,

Oct. 20-21=Conterence on Hvpervelocity
Projection '|'L'n;_'ll11:i{_|||n:_"1'_ 1.‘1:]1.'{'1"-.]".‘} of en-
ver, Denver, Colo

Oct, 20-22=Tenth National Conference on
Standards. American  Standards  Assn,,
Shemton-Cadillac Hotel, Detrort, Mach,

Oet, 21-23=1959 Annual Meeting, Socicty
for Experimental Stress Analvsis, Pick
Fort Shelby Hotel, Detroit, Mich.

AVIATION WEEK, September 28, 1959
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Elactronic Defense

Electronic Guidance

Electronic Navigation . !
wherever E‘;

there's
electronics...

there's Transitron

Electronic Computers

Electronic Auto-Filats

Manufacturers of TRANSISTORS » DIODES » RECTIFIERS » REGULATORS - VOLTAGE REFERENCES

&
4 Irangitron o
- electronic corporation - wakefield, massachusetts

SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U, 5. A. = CABLE ADDRESS: TRELCO




AiResearch gas turbine

Reliability Record
Achieved Under Tough

Test Conditions-

Air Force trailer-mounted M A-1A starter cart with improved
AiResearch GTC 85-20 gas turbine unit.

AiResearch engineers inspecting improved AiResearch GTC 85-20

A world performance record for small
=as turbine reliability has been estab-
lished by this improved AiResearch
GTC 85-20 unit...5,000 start cycles.
During each start cycle the turbine
was brought to peak load twice, with
a shut down time of only five minutes.
This is equivalent to two main engine
slarts per cycle.

Throughout the entire test only rou-
tine maintenance was necessary plus

THIE

gas turbine unit after successful 5,000 start cyele test,

replacement of one generator brush.
AiResearch gas turbines now in pro-
duction incorporate the improvements
made in this newly tested unit.

Pneumatic power source for the Air
Force's trailer-mounted MA-1A starter
carl, the engine was torn down under
supervision of Air Force personnel
from Wright Air Development Center.
It is now undergoing further tests up-
wards of 10,000 start cycles.

CORPORATION
AiResearch Manu’r’ac’curing Divisions

—— e
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- Ny
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"
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This intense product improvement
in gas turbine reliability is matched
only by AiResearch versatility. The
world’s largest manufacturer of light-
weight turbomachinery, AiResearch
has designed, developed and produced
more than 8,500 gas turbines of all
types vital to military and commercial
eround =upport as well as auxiliary
and prime power applications. Your
inquiries are invited.

Los Angeles 45, California « Phoenix, Arizona
Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL AFPPLICATIONS

Perfect
propellant

« =« ONlYy With

Hydromatics FLO-BALL. valves!

From sleds to satellites . .. Hydromatics makes them
alll One actuator drives a precision, mechanical
linkage, insuring simultaneous and constant control
over both propellants. Hydromatics dual pro-
pellant valves are proven in all major missile and

Hyvydromatics,Inc.

LIVINGSTON, N.J. - WYMAN 2-4900

Exceptional engineering employment opportunities—write today]

Copyright 1959 Hydromatics, Inc,

LOS ANGELES, CAL. » DICKENS 5-6900

rocket systems for service with LOX, Liquid Hydro-
gen, RFNA, JP-4, Ammonia, and Alcohol at pres-
sures up to 10,000 psi.

Whatever your problem in flight or ground support
equipment, Hydromatics has the valve for you.

— L_T%» =

S s W Sy S
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Experienced engineers will find attractive openings within
challenging commercial and military programs at Rohr,

WORLD'S LARGEST PRODUCER
OF COMPONENTS FOR FLIGHT

AIRCRAFT CORPORATION

CHULA VISTA AND RIVERSIDE, CALIFORNIA

ROHR

designed and built
frame box beam for
the Lockheed JetStar
is the

FIRST

aircraft component
engineered completely
for numerical control

Rohr's decision to go
numerical control on major
parts means less tooling
and production costs,

less engineering time,
shorter span time.

The complex part shown
below — fully engineered

by Rohr—was designed and

calculated mathematically.
And Rohr manutfacturing
has converted it into

the ideal part through
advanced programming.

A leader in the acceptance
of numerical control . . .
ranking near the top in

programming equipment. ..

Rohr ofters sound savings in

time and money to customers

in the months ahead.

AERONCA PRODUCES ALUMINUM HONEYCOMB
RADAR REFLECTORS FOR B-58 BOMB-NAV SYSTEM

HONEYCOMB
ks EYES "s

To withstand the environmental factors of supersonic performance,
the Convair Hustler utilizes a variety of honeycomb sandwich
structures for major airframe and sub-system components. Its
bomb-nav system's high-gain radar antennas exemplify these
technologically advanced structures.

FOR
HUSTLERS

Aeronca produces the precision parabolic radar reflectors as a
D-T-P* “envelope” project, on a subcontract basis.
Highly specialized skills and facilities are required to

& & & & & B & & & 8 0 0 B B B BB BB

meet their stringent specifications.

A pioneer in honeycomb sandwich fabrications,
Aeronca has the versatile, integrated
facilities necessary to supply weapon

system envelopes efficiently,
economically and on-schedule.

RORCA

manufacturing corporation

*Fabricated 1o curvalure lolerances of
= 005", these precision honeycomb
structures illustrale Aesronca’s coordi- 1716 GERMANTOWN ROAD « MIDDLETOWN, OHIO

nated Design-Tool-Produce copability.

Operational expansion has created openings for additional senior engineers. Write to W. W. Gordinier, Personnel Manager.

11



ROCKET CASES!

Solar’s giant rocket
cases are advancing
the state of the art

ADVANCED MISSILE components require
specialized design, development and
manufacturing skills.

Since 1927, Solar has been an indus-
try leader in developing new materials
and new fabricating techniques to
increase strength, resist heat, reduce
weight. Today Solar is using this back-
around of knowledge and experience
to produce giant rocket cases—nearly
30 feet in height—to exacting stand-

ards of precision and strength.

Heat treated in the largest con-
trolled atmosphere pit furnace in the
world, the cases are an important
example of Solar’s active leadership in
the field. Twenty-five heat treating fur-
naces—ranging from 18 inches to 9 feet
by 30 feet—are performing difficult
brazing, annealing, normalizing, tem-
pering, aging, hardening and other
functions for America’s leading missile
and space programs.

These advanced facilities—plus a

. team of specialists experienced in the
many phases of missile design and COM PUTATION ATTUNED TO TEAMWORK
development—are important reasons
why vou should consider Solar first
when faced with a difficult design or

IT TAKES A LOT OF PUSH IN THE RIGHT PLACES TO PUT A PROGRAM INTO SPACE. BURROUGHS CORPO-

fabrication problem. For details write RATION CONCENTRATES ON COMPUTATION—EVERY PHASE FROM BASIC RESEARCH THROUGH
to Dept. G-148, Solar Aircratt Co,
San Diego 12, California. PRODUCTION TO FIELD SERVICE. APPLY IT TO A TEAM AND THINGS HAPPEN. FOR BURROUGHS
CORPORATION HAS THE PROVED COMPETENCE TO MAINTAIN THE INTERFACING RELATIONSHIPS AND
SOL ARV I INTERTEAM COMMUNICATIONS THAT ACHIEVE SPACE OBJECTIVES COMPATIBLY AND EFFICIENTLY.
AIRCRAFT COMPANTY

(TE g g T T

Burroughs Corporation
“NEW DIMENSIONS / in computation for military systems”

ENGINEERS WANTED! Challenging projects, un-
limited opportunities with Solar. Write today!

12
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BREAKTHROUGH!

Cessna’s new CH-1C

Top stability
and performance
&5 -_'“-'- _ mean

s |

i

=T

realistic

instrument flight

Above: Nose cone test shape traveling at 5,500 feet per second photographed
with Avco Kerr Cell Schlieren System at 0.05 usec exposure. Inset: Aveo Kerr
Cell. Permits exposure from 0.005 to 0.1 usec; available as an independent module,

programming
NOW AVAILABLE...
USE-PROVEN INSTRUMENTATION FOR HYPERVELOCITY RESEARCH

Capture submicrosecond events with Avco's
new instrumentation. Kerr Cell Shutters for
exposures from 0.005 to 0.1 usec; Rotating
Mirror Cameras for streak photography with
writing rates up to 4mm per usec; Rotating
Drum Cameras for streak, spectographic and
Schlieren photography with writing rates up
to 0.19 mm per uysecond; general-purpose
Package Light Sources with light durations

Aveo

Research & Advanced Development :

from 0.3 to 1.0 usec at various energy
levels; complete Kerr Cell Shadowgraph and
Schlieren photograph systems; Auto-Optic
Recording Pyrometers for temperature mea-
surements up to 3,000° C. with response
times better than one millisecond.

For bulletins, write: Products and Seruvices
Dept., Research and Advanced Development
Division, Avco Caorporation, Wilmington, Mass.

NOW BEING DEMONSTRATED TO THE MILITARY, the
new CH-1C is proving that Cessna's years of inten-
sive research have paid off with a dependable,
low-priced helicopter that provides top utility.

DELIVERS A WIDE VARIETY OF MISSIONS with op-
erational economy and reliability. In addition to
reconnaissance-observation and personnel carrier
missions, it makes large-scale, low-cost instrument
training in light helicopters possible. An important
economy extra: the CH-1C carries the usual in-

structor and student plus an observing student.

BUILT TO DO A JOB, day in and day out, this air-
borne work horse combines rugged endurance and
operational economy with top performance.

FORWARD - MOUNTED EN-
GINE provides maximum
access for maintenance, ..
greater cabin space and
comfort for 3-4 passengers
...and full 360° wvisibility.

"‘-.______

ESSHd.
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T I ME

from Westinghouse...system coordinated

Westinghouse energy storage systems are guaranteed-
compatible to insure proper temperature/time conditions
so essential to accurate missile evaluation,

Using typical circuits like the one shown, Westing-
house analog and digital computers make thousands of
calculations to determine precisely the electrical appar-
atus required to provide proper air low environments for

missile testing. Capacitor energy levels, conductor spac-
ing, collector sizing and hundreds of other factors are
weighed and balanced so that over-all system impedance
yields the optimum energy transfer for a given time.
With these pre-assembly calculations, design engi-
neers select, from the wide range of Westinghouse ap-

paratus, components to blend properly for the most
reliable and economical system. Precise repeatability of
test conditions, another important factor in all missile
testing, is assured by the quality and compatibility of
the individual components.

Whether vour program requires a capacitive or induc-
tive system, take advantage of this Westinghouse single-
source guaranteed-compatibility of apparatus to be sure
that your Hotshot facility will have the best energy stor-
age system. Contact your Westinghouse sales engineer or
write: Westinghouse Electric Corporation, 3 Gateway

Center, P.0O. Box 868, Pittsburgh 30, Pennsylvania.
J-92032-R

el |

electrical equipment for Hotshot facilities

A representative Westinghouse capacitive storage system in-
cludes: fused capacitor units, packaged charger, controls and
coaxial conductor system. Advantages of the capacitive sys-
tem are: maximum flexibility of power level; easily expanded
capacity; 30-second (or less) cycling; long life; lower initial
Cost, no excessive power demand for system operation.

you cAN BE SURE...IFITS

Westingl_iouse

WATCH WESTINGHOWSE LUCELLE DALL-OESI &MMNAT Fi-dwWwl Cas Ty FRIDAYS
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UTPERFORMING all operational target missiles,
Ryan's transonic Firebee has just set new
world’srecordsforaltitude and duration-at-altitude.

... it flies higher—59,000 feet

..« 1t flies longer —96.8 minutes (7714 minutes
above 50,000 feet!)

... 1t flies faster—Mach .95

Now being produced for the Air Force (Q-2C ver-
sion), Rvan's new transonic Firebee contains
advanced, built-in auxiliary devices to better simu-
late enemy aircraft, It has the performance needed

to challenge America’s most advanced weapon sys-
tems under realistic combat conditions.

The transonic Firebee is the result of Rvan's
unmatched ten vears of design and operational
experience in the jet target field.

In 1949, Ryan built the first jet target missile
...today more Firebees are in service—with the
Air Force, Navy, Army, and Royal Canadian Air
Force—than all other jet targets combined...and
now, with this new transonic Firebee, Rvan gives
proof again of its continued leadership in the design
and development of jet targets.

RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS

RYAN BUILDS BETTER
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1. RADAR TARGET SIMULATOR. Radar Trainer
AN/GPN-T2 provides 3-dimensional, realistic
aircraft targets on any radar scope. Submin-
\aturization puts electromechanical servos,
200 vacuum tubes all in one 30-inch console.

4. COMPLETE TACTICAL AIR TRAFFIC CONTROL
CENTER AN/TSG-18 i5 reduced in size and
weight to three packages for helicopter
transport, The system functions in all weather
at forward air strips and in terminal areas.

6. GROUND-BASED COUNTERMEASURES AN/MLG-7

is @ ground jammer for use against airborne
bombing radars. Equipment supplies broad

frequency coverage, rapid reaction capability

with advantages of semi-automatic operation.

2 GROUND CONTROLLED APPROACH RADAR SYS-
TEM AN/MPN-11 for air safety, is contained in
two ground- and air-transportable vehicles.
It provides a completely self-contained
navigation aid that operates worldwide.

GILFILLAN/1959

8 MORE WAYS GILFILLAN PROVES ITS
ELECTRONIC SYSTEMS CAPABILITY LEADERSHIP

Today Gilfillan’s capability is at its great-
est peak in the Company's 47-year history.
Shown here are 8 Gilfillan achievements
representing successful know-how in the
development and production of complete
electronic systems.

These 8 examples and many others have
been and are in operational use by mili-
tary and civilian agencies in 38 countries
throughout the world.

7.RADAR-TRACKER INTERROGATOR DA-1333/MSW-2
with radome (portion of an all-weather system).
Developed for Corporal System as a low-
priced, high-accuracy and -performance radar,
uses can now include range instrumentation.

3. PORTABLE MAINTENANCE JUNCTION BOX allows
functional equipment groups of complex
radar sets to be interconnected on a mainte-
nance bench, The mobile box provides accu-

rate testing for comprehensive subsystems,

3. LIGHTWEIGHT GCA RADAR SET, QUADRADAR,
AM/FPN-33 15 a highly mobile surveillance,
approach, landing and taxi system that has
achieved an enviable world-wide record of
operation with both military and civilian users.

B. FM-FM TELEMETRY TRANSMITTER 88600 Dper-

ates in YHF frequency spectrumof 215-235 and
235-260 megacycles. High-reliability, small
tize transmitters meet all IRIG requirements,
including rejection of spurious responses

L=
FOR MORE COMPLETE INFORMATION, WRITE OR CALL GIIﬂan

1815 VENICE BLVD., LOS ANGELES 6, CALIFORNIA. DUNKIRK 1.3441

EDITORIAL

Space Programs Changing

The decisive action in the Pentagon last week in
sharply defining space weapon system development and
mission responsibilities is a welcome change from the
indecision and compromise that has characterized the
top levels of the Pentagon for most of this year, Defense
Secretary McElroy's action in assigning the Air Force
the major space mission and transterring space weapon
systems development from the Advanced Research
Fmicctﬁ' Agency to the military services that will operate
them is a major step in the long sought for goal of
clearly defined authority and TLSpﬂl‘l‘-Ihl]lt} in the mih-
tary space program,

Although the decisions were announced by Secretary
McElroy with the approv al of the Joint Chiefs of Staff,
we suspect that major credit for their sharp definition
and technical logic must go to Herbert York, Defense
Department director of research and engineering. And
we also suspect that these decisions are but the frst
in a series planned by York and his advisers aimed at
untangling the technical red tape that has impeded
progress in this area so badly during the past few years.

We hope the McElroy-York decisions will be followed
soon by Equﬂl:.' decisive action toward welding a closer
and more effective liaison between the military space
program and the activities of the National Aeronautics
and Space Administration. The inadequacy of the cur-
rent Pentagon-NASA liaison groups was clearly defined
by all persons concerned in the Senate hearings con-
ducted last spring by Sen. Stuart Symington (D. -Mo.)
and it is obvious that, with the areas of space responsi-
bilitv more sharply defined within the Pentagon, the
time is now ripe to tackle this inter-agency problem with
greater possibilities of effective solution.

Future of ARPA

The military space decisions also shed considerable
light on the future of ARPA. The original purpose in
creating ARPA, if indeed there was one bevond its public
relations effect, appeared to be as a method of resolv-
ing the interservice disputes over development of new
weapon systems that cut across the traditional service
missions. These included the anti-missile defense system
and space weapon svstems. However, it was soon ap-
parent that ARPA under the aggressive leadership of
Rov Johnson was off on a more ambitious course and
was ::]mrtmg its course to develop into a “fifth operating
service” by taking over all advanced ‘weapon - system
development for all of the other services. The basic
fallacy of this position, where ARPA would research and
dev L*!f}p new weapon systems and then turn them over to
a using service when theyv approached operational status,
was soon apparent, as it would have created a dangerous
gap n bringing a weapon svstem from the development
to combat-readiness stage.

Ever since ARPA made its “hfth service” intentions
clear, there has been a concerted effort, partially stimu-
lated by valid techmical considerations and partially by
plain nmlr} from other military empires, to either
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abolish ARPA or radically shift its role in the Pentagon.
According to Roy Johnson, he has assurances from the
Secretary of Defense that ARPA will not be abolished,
but the recent space decisions make it clear that 1its role
is being radically altered. ARPA apparently will emerge
as a relatively small technical group of “out in the blue”
advanced thinkers organizing basic state-of-theart re-
search in fields of eventual military interest. It would
appear that there is a permanent place for a group with
this purpose functioning at a high level of the Pentagon
and free from the traditional Pentagon demands that all
research authorized must promise an immediate military
hardware development.

The other aspects of the McElroy-York decisions ap-
pear to be technically logical although there are bound
to be anguished cries from those in the Army and Navy
who were busily building space weapon empires of their
own. We expect they will get little sympathy on
Capitol Hill or from the American public. The days
when either Congress or the taxpaying public would
support this type of inter-service empire building have
long passed. We predict these decisions and any of
similar decisive nature to follow will be widely applauded
by Congress and the public.

Orderly Program Evolving

Meanwhile, there is sound evidence that we are passing
through a sigmificant but almost imperceptible change
in our civilian space research program. This change is
marked by the end of the helter-skelter, frantic welter
of projects that were spawned in the ﬂﬂii:rlﬂlhf indifferent
days before Sputnik I or in the wailing wall period that
followed it. Gradually, the fruits of the basically sound
foundation planning that NASA and its rc]atl:d groups
have done in the past year are beginning to npen into
a new and scientifically significant space research pro-
gram. It will still be several years before these fruits are
sufficiently ripe to pluck in the form of spectacular
achievements, but already they are changing the char-
acter of our space program.

Bold imaginative planning and competent technical
execution are still no guarantee of superiority in space
research without adequate budgetary and public support
over the long hard pull that lies between our present
position and the unchallenged superiority that is our
goal. 'The vears just ahead are the most difficult for
American technicians and the public. For, while the
technicians are working hardest to provide a truly sound
foundation for achievements in the future, the public
15 likely to become most impatient in its demand for
spectacular shots immediately. It will take considerable
effort by the leaders of our military and space programs
to educate Congress and the public in this respect. And
it will demand an equal effort by the Congress and Amer-
ican public to listen to these technical leaders and trv to
understand what they are saying.

—Robert Hotz
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THOMAS A. EDISON

OFFERS YOU SINGLE SOURCE RESPONSIBILITY

FOR SUB-MINIATURE ELECTRO-MECHANICAL SYSTEMS

This sub-miniature, servo-gear train system is
designed and manufactured by Edison for use in
airborne or ground support equipment. It is one
example of Edison’s unique ability to supply
electro-mechanical systems in one integrated
assembly.

Weighing only 9% ounces this system contains
gear train assembly, linear transformer, control
transformer and motor generator. Systems such
as these can be side or in-line mounted or made
in any configuration to meet your requirements.

Edison has complete facilities for designing
and manufacturing magnetic amplifiers, comput-
ers, transducers, miniature relays servo-motors
and gear trains. Unlike other companies who
must rely on outside suppliers, Edison offers
vou single source manufacturing and design re-
sponsibility. This is backed by one of the most
complete research laboratories in the country,
where experienced Edison engineers carry on a
continuing program in search of new and im-
proved state of the art designs.

Let the Edison team be your single source for
servo components and electro-mechanical systems.

Thomas A. Edison Industries
INSTRUMENT DIVISION

49 LAKESIDE AVENUE, WEST ORANGE, N. J.
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WHO'S WHERE

In the Front Office

Dr. W. R. G. Baker, chairman of the
execcutive committee of the board of direc-
tors, Gulton Industrics, Inc., Metuchen,
N. ]. Dr, Baker i1s president ot Syracose
University Research Corp.

Milton Farber, vice Frtﬁidullt-husft re-
search, Rocket Power, Inc., Redlands,
Calif., a subsidiary of The Gabriel Co,

Daniel W. Ruple, vice president and
general manager, Pacihc Division, Titeflex,
Inc., Springheld, Mass.

John W. Christensen and Robert A,
Gregg, vice presidents, Space Recovery
Systems, Inc., El Segundo, Calif.

Barry J. Shillito, executive vice president
and general manager, Houston Fearless
Corp., Los Angeles, Calif.

Berge Thomasian, vice president-manufac-
turing operations, Servonics, Ine., Alexandria,
Va.

L. D. Dannenbaum, exccutive vice presi-
dent, Nuclear Flectronics Corp., Philadel-
phia, Pa.

William E. H. Reardon, vice president
and sales manager, and James H. Pierson,
vICE Erﬁidrznt and personnel director, Elec-
tric Specialty Co., Stamford, Conn. Also:
Joseph J. Sousa, chicf engineer; George C.
Zimmerman, director of manufacturing,

Joseph C. Worth, vice president and di-
rector of sales, U. 5. Semiconductor Prod-
ucts, Fhoemx, Anz., a division of Topp
Industres.

Paul H. Hammond, vice president and
general manager, Beathe-Coleman, Inc,
Anaheim, Calif., sobsidiary of Coleman
Engineering Company, Inc.

Walker C. Brownlee, administrative vice
president, The Garrett Corp., Los Angeles.

Dr. Finn ]J. Larsen, vice presidentre-
search, Minneapolis-Honeywell Regulator
Co., Minneapolis, Minn.

Edward W. Herold, vice president-re-
search, Vanan Associates, Palo Alto, Calif.

Martin L. Stevens, vice president-engi-
neering, Precision Gears and Products, Inc,
Paterson, M. |.

Tom Towers, director of the newly
formed Los Angeles Sound Abatement Co-
ordinating Committee, International  Air-
port, Los Angeles, Calif. Mr. Towers is
on leave of absence as aviation editor of the
Los Angeles Examiner.

A. N. Christmas has been appointed Great
Britain's  Director of Guided Woeapons,
Resecarch and Development (Technigues).

Jack A. Gertz, chiet of the Federal Avia-
tion Agency's Office of Public Affairs, Wash-
mgton, D, C,

William B, Whitacre, wvice president-
Hight, American Airlines, Inc., and Walter
W. Braznell, assistant vice president.

Honors and Elections

Dr. Everett T. Welmers, director of plans
and programs for Bell Aircraft Corp.'s
Niagara Frontier Division, has joined the
Department of Defense’s Advanced Re-
scarch Projects Agency to work on special
space projects, Dr. Welmers is on a one-
year leave of absence from Bell Aircraft.

(Continued on page 150)
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» Next Discoverer polar orbit satellite is scheduled to be fired from Vanden-
berg AFB, Calif., this week. Acrial retrievement of a parachuted satellite

nose capsule will be attempted again by a C-119 team from Hawaii equipped
with trailing snag wires.

» Tight Fiscal 1961 budget reins have forced Air Force to institute studies
to see if there will be sufficient funds to support the WS-138A air-launched
ballistic missile program, although USAF considers it one of its most
important new projects. Final recommendation is expected in October.

» Douglas Aircraft has narrowed the choice of WS-138A guidance subsystem
contractors to General Electric and Nortronics, with other bidders being so
advised in letters that went out last week. Douglas will make presentation to
Air Force in about three weeks, indicating its preference between the two
COmMpanies.

» Final decision on whether to proceed rapidly with production of Nike
Zeus anti-ICBM missile as proposed by Army may go to the White House.
President’s special science advisor, Dr. George Kistiakowsky, recently received
briefing on Nike Zeus system from top-level Bell Telephone Laboratory
officials. Other high Defense officials, including Gen. Laurence Kuter, head
of the North American Air Defense Command, also have received recent
Zeus brichng.

» Watch for Canada to order turbine-powered helicopters within the near
future. The Roval Canadian Navy is interested in the Kaman HUZK for
anti-submarine usc as an off-the-shelf aircraft able to operate from small
ships, Canadian army wants an off-the-shelf turbine-powered, troop-carrving
helicopter and Vertol's YHC-1A and Sikorsky's 5-61 (HS5-2) are the pnime
contenders. What degree production of entire aircraft or of major com-
ponents would be carried on in Canada will be a major factor in the decision.

P Sperry Gyroscope will announce development of a lightweight auto-
matic pilot selling for less than 54,000 for use on single and twin-engine
business aircraft. Step will mark Sperry’s hrst venture into the lightplane
autopilot business and mayv be the forerunner of its entry into the light-
plane instrument field.

» I'inal plans for reorganization of USAI's Air Research and Development
Command (AW Aug. 17, p. 25) are scheduled to be announced within

the near future. Proposed plan was submitted to Air Foree Secretary James
H. Douglas bv ARDC Commander Lt. Gen. Bernard A. Schriever.

» Three additional cruisers being converted for guided missile service include
the USS Chicago, USS Columbus and USS Albany. Emergency 750 kw.
generators and associated equipment for conversion are being supplied by

the Inet Division of Leach Relay Corp. under a $169,000 Navy contract.

* Proposal encompassing design criteria and  follow-on design for the
Minuteman underground silo and control facilities has been submitted to
USAF's Ballistic Missile Division by engineering firm of Roberts & Schacfer
Co., Inc. Consultant to irm on proposal is Ralph M. Parsons Co., archi-
tects and engineers.

* Watch for the Army and Marine Corps to open a joint competition within
the next few months for design of a tactical VTOL aircraft.

» Beech Aircraft reportedly plans to unveil its new six-seven place executive
transport, Model 65, at the National Business Aircraft Assn. convention in
Minneapolis beginning Oct. 6. The aircraft, civil counterpart of the L-23F,
is a reworked Mode]l G50 Twin-Bonanza. Principal differences include a new
fuselage, which has downward hinged airstair door on the left side just aft of
wing trailling edge, and a pilot compartment separated from the passenger
compartment by sliding doors. Gross weight is up a few hundred pounds over
the G50°s 7,150 1b. Two 340 hp. Lyvcoming IGSO480-A1A6 engines with
fuel injection will power the Model 65.
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FLAME-
PLATED

WITH
TUNGSTEN
CARBIDE...

PIONEER’'S THRUST CHAMBER
TAKES BLASTING HEAT-LASTS 50% LONGER!

Aerojet General Corporation added 50% more operating life to Pioneer’s

second-stage thrust chamber with Linde’s Flame-Plating process. Mow, the

lightweight aluminum tube, Flame-Plated with a thin (.003 in.) coat of tung-

sten carbide, has thermal and erosion resistance that stands up to the

metal-killing temperatures of the combustion flame.
With this special Linde process, you can have metals coated with tung-

sten carbide, aluminum oxide, and other materials to provide outstanding

resistance to wear, abrasion, and fretting corrosion, even at extreme tem-

peratures. If necessary, these coatings can be ground and lapped to one m

micro-inch rms or better. They consistently outlast hard chrome plating,

tool steels, and in some cases, solid tungsten carbide. TRADE MARN
When coatings of refractory metals such as pure tungsten, tantalum,

molybdenum, and other ultra-high-melting-point metals are desired, Linde

Company offers its new “Plasmarc” Torch service. To find out how Flame-

Plating or the “Plasmarc” Torch service can solve your critical temperature

and wear problems, write Dept. Linde Company, Division
of Union Carbide Corporation, 30 East 42nd Street, New York 17, N.Y,

“Linde”, “"Union Carbide" and "Plasmarc’ are treade-marks and F-L-P is a service mark of Union Carbide Corporation.

- Washington Roundup

Disarmament Effects

As a followup to Soviet Premicr Nikita Khrushchev's
disarmament proposals before the Umted Nations, the
Senate Foreign Relations Disarmament Subcomnuttee
headed by "':Lu Hubert Humphrey (D.-Minn.) has begun
a study of the impact of arms control and disarmament
1r=1LLanh on the economy. Sen Humphrev said that he
|1 id suggested some time ago that the exec utive branch
11|.=|Lr: Hu studv, but that tht_ Administration had shown

an apparent lack of interest.

Farly in August, Senate Armed Services Committee
asked Defense IJLpdrtant to report on defense expendi-
tures listed by states as an initial step in evaluating the
impact of armament spending on the economy.

NATO Air Defense Study

Problems of defending Western Europe against ballis-
tic missiles and using surface-to-air missiles  against
manned aircraft will be exhaustively covered in a study
initiated by the North Atlantic Treaty Organization.
The study will last several months and will be conducted
at NATO's Air Defense Technical Center at the Hague,
Netherlands.

Cornell Aeronautical Laboratorv has been retaned as

a special consultant in the studv. The laboratory’s prin-
cipal function will be to design mathematical models to
simulate the acquisition and interception of short- and
medium-range ballistic missiles and aircraft mn situations
realistic for the present Western Furopean situation.
Interception vehicles of major interest in the study will
be ground-launched missiles.

Defense Reorganization Plan

Senate Armed Services Committee will be called upon
during the next session of Congress to consider a bill
that would r:_[]rgmi:-fv the Defense Department by con-
verting Air Foree, Army and Navy secretanes into under-
'*-LL['LL[I'IIL"- of defense and gve a_gn.ah.r authority to the
Detense Department director of research and engineer-
ing in coordinating research programs now being con-
dltu.’fuj bv the three military departments. The reorgani-
zation bill was introduced by Sen. John Sherman Luu]m
(R.-Ky.) during the last {imu of a swmmer congressional
session that 1|1Li11rﬂu] a number of proposals and “demands
for a tightening of the defense structure (see p. 39).

Reserve Promotions Criticized

Military  reserve promotion practices were  eriticized
last week 1n a report from the Senate ]}F'L]'.III.'LL]HLH"I Inves-
tigating Subcommittee headed by Sen. Lyndon Johnson
(D.-Tex.) which charged that reserve officer promotion
criteria vary among t]u services and that there 15 2
Usecming E]ll.'.[:I]‘t"-uE"-.flLl'lr.H i the apphicabion of these
criteria to certain nfﬁ-._Lrh lh'imrt sl pnnnrrtmn b ﬂ;'.f.:;
and general rank should not be conferred exclusively as a
reward for past military service but should take into con
sideration an ofhcer’s Future usetulness and "._:icm'!]l
f}utulti 1, '

The Senate group also said that the services should
have more uniform promotion standards and that these
standards should be more uniformly applied, and it

observed that “there appears to be a disturbing trend
to utilize the reserve component as an instrumentality of
some beneht for regular ofhicers who resign their commis-
sions to accept better paving jobs with industry.”

Subcommittee noted an apparent need for more
realistic defnition and application of the term “best
qualified” for promotion and said there is some evidence
that promotions to general and admiral oecasionally have
been conferred without reference to the nahon's needs,
to anv known military Iu.|mrunu1t or to the -IZI'E}I]‘JllIt‘.
of the individual officer.

The rLiH:rt also noted that the services lL{]LlirL rescrve
officers in the lower gr ades to adhere much more strictly
to participation requirements than do officers in the

higher grades.

Inspecting Soviet Transports

The three Soviet turbine-powered transports that flew
the party of Soviet Premier Nikita Khrushchey to Wash-
ington and constitute the tvpes that represent the back-
bone of Russian airline modernization plans were closely
mspected last week during a special six-hour display
period by a bevy of leading U. S, aviation ofhcials. Major
exceptions—U. 8. airline officials, who someday will com-
pete with Aeroflot and its aircraft, and representabives of
aireratt manukacturers.

Their names were not among the lists provided Soviet
officials by the State Department.

Three transports that carnied the Khrushehey party iu_h_
—the 11-18 turboprop, the Tu-114 turboprop and the Tu-
104 turbojet—represent the bulk of the turbine aircraft
Russia has in commercial service.

The Russians decided against putting the aircraft on
public display during their 14-dav stay at Andrews Air
Force Base near W h]'-,hmf-rt[m but thev did allow the
State Department to send a few hundred carefully
screened visitors out to view the planes. Representabives
of the State Department, Defense Department, Civil
Aeronautics Board and the ederal Aviation Agency
studied the exteriors and interiors of the three planes n
accordance with a State Department request to the
Russians that “engineers and technicians” be permitted
to look over the fleet, Obvious absence of airline or
manufacturing technicians during the period of inspection
Wils np[mu.c] this wav by one State Department spokes-
man: “It was a lasi mlﬂnIL deal, and we didn't have
time to work out as comprehensive a hist as we might
have wished to do.”

Khrushchev Baffled by Rocket

Meanwhile, Khrushchey expressed bafflement  with
modern science dunng the San Francisco portion of his
U.S. tour. At the San Jose plant of International Busi-
ness Machines, Khmishehev confessed that he did not
understand electronic computers, and sad he was re-
minded of the time Soviet scientists invited government
leaders to sec the frst rocket Russia launched.

“Well.,” he sud, “we went and looked at it. We
looked at it from this side, from that side: we looked
down upon 1t; we looked up at 1t. It must have been
we thought it was all very 1r1lL1+.-!111“ indeed. But what
the Hunt_r was, non¢ of us knew!’

—Wiashington staff
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Space Technology

USAF Explores Strategic Space Plans

Broad requirements for operating weapons, vehicles
beyond orbit of the moon are due by early next year.

Washington—Feasibilitv of strategic interplanetary svstems 1s being explored
bv the Air Force in a broad study program, with industry members formulating
technical problems that mav be encountered and proposing basic solutions.

Interim progress report on the strategic interplanctary svstem analvsis, offi-
ciallv designated Studv Requirement 182, was recently made to the Air Re-
search and Development Command. Final presentation under SR-182, sched-
uled to be made early next vear, will project relatively firm, broad requirements
tor operating vehicles and weapons bevond the orbit of the moon. This im-
phes a weapon svstem capabilitv coupled with capability for interplanetary

travel for strategic purposes.

At least three companies are conduct-
mg studies under contract to the Air
I'orce on SR-182:
® General Motors Corp.’s Allison Divi-
sion, Indianapohis, Ind. Cost of the
project 1s cstimated at approximatelv
$265,000—with the Air Force standing
a portion not to cxceed more than
about three-cighths of the costs, or
abont  5100,000. Remaimnder of  the
costs will be borne by Allison,

* Westinghouse Electric Corp.’s  Air

Arm Division, Balbimaore, Md, This con-

tract totals about S85,000.

® Douglas Aircraft Corp., Santa Moniea,

Calif. Contract 15 for approximately
5255,000.

It is not vet known whether such a
strategic  interplanctary  capability  1s
feasible and should be developed. One
premise under which the studies are
progressing is that, if bases for scientific
exploration on near planets are estab-
lished, an obligation would cvolve to
protect them. Coupled with this is the
philosophyv that scienbihe Andings on
planctary bases mav bnng ount a prime
necessity of holding these stations,

Broad Approach

Because of the broad approach neces-
sarv to establish requirements for a stra-
tegic interplanctary svstem, practically
no restrictions have been established to
limit the proposals of the individual
industry members making analyses un-
der SR-182. Essentially, ARDC has an
open mind on the subject and is re-
ceptive to all ideas.

Indications are that the study require-
ment will encompass the use of missiles,
satellites, miscellancous space vehicles,
biological and chemical warfare capahil-
itv, nuclear power for propulsion and
other .-]pphmtmm and use of the moon
as an “in-base” even though the latter
is being analyzed under other study re-
quirement. The study requirements also
probably will include consideration of
microwave tadiation to develop a rav
capability to disintegrate wvehicles in
space. At least three mdustrv compa-
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mies which have specialized avionic eapa-
bilities are understood to be conducting
studics in this fcld of research.

Analvses of other space requirements
are being conducted simultancously with
those of the strategic interplanetary
svstem. These include Study [{Lqmrr:-
ment 192 iclating to the use of the
moon as a strategic military base, and
Studv Requirement 153 relating to
utal:rh:.lmlr.nt of a lunar observatory
(AW Apnl 27, p. 26).

Moon Dispute

Fnvironmental conditions under SR-
192, which encompasses the moon and
cislunar space within its orbit, are in
many respeets similar to those being
analvzed for the strategic interplane-
tarv svstem under SR-182. 'There has
been considerable disagreement of the
value of using the moon as a nulitary
base, and undoubtedly this same disa-
arecment will be carned over to use of
the strategic mterplanctary systems.

Some scientists have underplaved the
military importance of moon bases and
other operations on the planets, They
feel that there has been an inordinate
amount of discussion_on the military
importance of space efforts. They don’t
contend that there are no militarv ap-
plications in space but feel that accel-
crated efforts for establishment of mili-
tarv bascs on the inner planets are not
justified in view of the limitations and
demands of the present state of the art
and military problems.

Another contention is that there s
doubt whether space vehicles can ever
be weapon-carrving platforms with g
reasonable Prﬂh’lhlllh that these weap-
ons will be able to impact on a specihc
target. Considermg lethality of pres-
ent warheads, target misses of warheads
coming in from space for carth impact
could involve disastrous consequences.

Proponents of militarv svstems are
aware of these and many other objec-
tions to making use of space bases and
space vehicles fgnr military purposes but
feel that this ficld of explormtion must

be probed not on the basis of known
potentials alone but on the basis of all
the unknowns which may turn out to
have military 51gmﬁum:{, so long as
international tensions exist on earth.
There are too manv unknowns, these
observers feel, not to acknowledge the
vahidity of this approach.

SR-192 Report

An interim progress report on propos-
als under Studv Requirement 192 also
was recently ]‘JTL"-.L'I:'II"L‘E] to ARDC. Final
presentation is scheduled for January,
1960. Other government organizations
interested in industry thinking 1n con-
nection with these study requirements
include Defense  Department’s  Ad-
vanced Research Projects Agency, the
National Aeronautics and Space Ad-
ministration and Strategic Air Com-
mand.

Industry members performing analy-
ses under SR-192 on a contractural
basis for the Air Force iclude:
® Acrojet-General Corp. USAF  will
bear two-thirds of the cost of the proj-
ect; Acrojet one-third.
® Douglas Aircraft Corp
e North American Aviation, Inc.

A number of other industry members
also are perferming studies in this space
regime under SR-192 and in prepara-
tion for development work which s
almost certain to be generated in the
future by military or civilian agencies.

Attainment of a true capability for a
lunar base is generally targeted for
about 10 vears in the future. All -
dustry  members concerned with  the
studv are aware of the tremendous cco-
nomic factors mvolved as well as the
very  difhcnlt design and  operational
problems.

Scientists generally agree that it will
be a tremendous job to put anv signif-
cant pavload on the moon and also
cnsure a return capability,

Estimates, based on present dav pro-
pulsion capabilities and without a re-
quirement for a refuchng in orlat, arc
that 1t would require a vehicle with
gross weight of between 3 and 4 million
Ib. to land a single pound on the moon
and bring it back to earth. Translation
of this factor into cost of design, build-
mg and launching, landing on the
moon and launching for return, means
this effort easilv would run into hun-
dreds of millions of dollars.

The magnitude of the problem is
indicated in estimates that 1t probably
would require a 2,000 Ib. payload to put
a man and his supporting equipment
on the moon. Added to this is the
sizable multi-stage rocket that will be
required for the return journey.

Ability to refuel en route to the moon
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would cut the takeoff gross of the launch
vehicle considerably—perhaps to one-
cighth or more—of that required with-
out refueling.

With availability of nuclear power,
coupled with ability to refuel, takcoft
gross would be slashed even more dras-
ticallv—perhaps to 1/100 the gross re-
quired without these advantages.

Refueling in space will involve pre-
cise and sensitive techniques. The re-
fucling vehicle itself will have to be put
into a satellite orbit for rendezvous
with the lunar vehicle. A wide variety
of proposals for simplifying rL-fnL'Img
techniques is being studied by various
industry members and  government
agencies, including ARDC’s  Ballistic
Missile Division, the Army Ballistic
Missile Agency and NASA. OUne plan
involves a basic technique such as sub-
stituting the tanker’s full fuel bays for
empty tanks in the Tunar vehicle.

Industry members feel that therc 1s
a distinct possibility that feasible and
relatively realizable ideas are presented
under Study Requirement 192, and
that there will be a continuation of
military support for successive contract
phases leading to an initial capability
to put equipment on the moon. NASA
is considering similar proposals.

F-108 Canceled

Washington—Air Force last week ter-
minated development of the North
American F-108 Mach 3 interceptor but
said it plans to continue development
at a reduced level of the fire control
svstem and GAR-9 air-to-air missile, both
under development by Hughes Aircraft
for the F-108. USAF ofhcials said ats
bomber sister ship, North American’s
Mach 3 B-70, will be continued.

Cancellation of the F-108, on which
the Air Force has spent approximately
5150 million thus far, did not come as
a surprise in view of recent predictions
by Defense offhcials that major program
cancellations would be needed to stay
within a fixed defense budget next vear
(AW Aung. 17, p. 26; Sept. 14, p. 26).

Behind the action is a view in top
Defense Department levels that by the
tHme the F-108 could become opera-
tional, the major air threat will no longer
come from manned aircraft.

Decision to continue the Hughes pro-
grams at a reduced level was based in
part upon the desire to maintain a going
capability in fire control and air-to-air
missiles in the event it proves necessary
to shift back to manned interceptors.
There also is a possibility that the fire
control system and/or GAR-9 might find
nse on the Convair F-106 or on an
interceptor version of the Convair B-58
or even the B-T0, observers speculate.

The two programs have represented
about 159 of Hughes' total cfort.
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USAF Gains Major Space Role
In Transfer of ARPA Programs

Washington—Air Force will become
the major military space system oper-
ator a5 Advanced Research Projects
Agency transfers its programs to the
services and gets out of the space svs-
tem business on Defense Department
order.

The Defense Department last week
gave USAI" future responsibility for de-
velopment, production and operation
of all military space boosters and trans-
ferred four military satellite systems to
the services for development of the pay-
loads and ground support equipment
imvolved, a move predicted by AviaTiox
Week (Aug. 31, p. 32).

ARPA  space work will  decline
through a “progressive and orderly”
transfer of space projects to the sery-
ices, and Herbert F. York, defense di-
rector of rescarch and engineering, said
the agency will “largely and eventually”
get out of the space system feld.
ARPA, he said, will evolve as an agency
devoted to advanced research in such
arcas as sohid propellant chemistry, ad-
vanced massile defense and materials
research.

Although the projects transferred last
week are all in the development stage,
they are indicative of the roles and
missions the three services will have in
space operations. The four satellite
projects are:

e Midas, an infrared carly warning satcl-
lite for ballistic missile defense, was
slufted to the Air Foree.

e Samos, the reconnassance satelhite
svitem formerly designated Sentrv, was
transferred to the Air Force.

® Transit, navigation satellite svstem,
will be developed and operated by the
Navy.

e Notus, a familv of communication
satellites, was transferred to the Armv,

Schedule for these transfers was not
announced, but York said the shifts will
be accomplished within the next vear.
These four projects were shifted to the
services which were managing them for
ARPA. but York said this rule will not
necessarily apply to future transfers. He
said the assignments were made by De-
fense Secretary Neil MeElrov with the
advice of the Joint Chiefs of Staff and
scientific offices.

ARPA was established in February,
1958, to coordinate and manage ad-
vameed research projects, including the
military  space  programs, and the
agency's budget grew quickly to its
present 5455 million level for Fiscal
1960. Now, the big monev projects
are being transferred back to normal

service channels and will take well over
half the present ARPA budget with
them.

York and ARPA Director Roy John-
son both insist that these shifts will not
change the basic character of the
agency, They said last week that most
ARPA personnel are working on ad-
vanced rescarch projects despite the
heavy orientation of the budget toward
space systems. ]{}hnsnn said McElroy
had assured him “as lately as last week”
that ARPA will be a permanent part
of the Defense Department. The
agency will run its research programs
with a broad view of the requirements
of all the services.

Transter of the space systems means
thev will be removed from the rela-
tivelv  sccure shelter of the ARPA
budget and will have to compete for
duelu]}rnmlt funds with other svstems
in the service budgets. Thus, they be-
come subject to the economy waves
which periodicallv result in the cancel-
lation of military svstems, similar to
the demise of the F-108 last week (see
box, left).

York and Ir}hnmn said this situation
will be healthy since the space systems
will have to prove themselves in direct
competition with other systems the
services mav develop in the same area.

[n a speech last week, Johnson said
such svstems as a maneuverable recover-
able space vehicle or an effective mis-
sile defense svstem “could eat up the
entire Defense research and  develop-
ment budget.” He said these develop-
ments must compete on a dollar basis
with other military svstems in the three
SCIVICES.

Johnson told the Business Equip-
ment Exposition that such develop-
ments should be assigned to individual
services and that if they remain in an
agency like ARPA “the services will
continue to regard them as being addi-
tional and will continue to ask for all
the old items.” He also argued that
advanced research should be divorced
organizationally  from weapon svstem
development.

Assignment of the Air Force to de-
velop, produce and operate all military
space boosters means that the J‘J.nm
and Navy will be using USAF trans-
pﬂrhtmn to place their satellite svstems
in orbit.

It also mecans that Air Force will
eventually take over the Saturn booster
which the Armv Ballistic Nissile
Agency is currently developing under
ARPA direction. Details on this switch
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have not yet been worked out, but the
new situation will eventually put the
Air Force in charge of the Sntum pro-
gram, which 1s the Army agency’s ma-
jor space effort. New status for ABMA,
cither in the Defense Department or
in  MNational Aeronautics and Space
Administration, may be established be-
fore Saturn is shifted to USAF.

Johnson said the move to transfer
projects to the services was begun last
spring when ARPA asked McElroy to
get the Joint Chiefs’ opinion on which
services should get the programs,

ARPA 15 retaining Project Discov-
crer, a well established s: |h:'1|1h;' program
which includes recovery eriments.
York said this project is inw} ved more
with development of space flight tech-
niques than pure military  objectives.
It will be transferred eventually, how-
ever, presumably to the Air Force.

In the program shifts, Air Force will
be responsible for the early warning
and reconnaissance areas with Midas
and Samos. Lockheed Aircraft Corp. is
prime contractor on both these projects.

Navy got the navigation role with
Transii. Navy has been the primary
agent for ARPA on this project, but
USAF also was working on it and some
adjustments will be necessarv. Applied
Phvsics Laboratory of Johns Hopkins
University is prime contractor. Navy
tricd to put a 265 b, Transit test proto-
tvpe in orbit this month, but failed
when the third stage of the Thor Able

launch vehicle malfunctioned.

Army’'s Role

Armv's role i1s in the communications
area with the Project Notus svstem.
This is a satellite familv which includes
Task Courier, a 500 1b. delaved relay
satellite being developed by a team in-
cluding Philco Corp., Radiation, Inc.,
and the Intermational Telephone &
Telegraph Co. Polar communications
in the Notus system will be provided by
Task Steer real-time repeater satellites
which will provide instantancous relay
of messages, General Electric Co. and
Bendix Aviation Corp. are developing
the Steer svstems,

Armv's Notus program will also n-
clude Task Decree. four real-time re-
peater satellites which will be m 24 hr.
equatorial orbits and will hover in re-
lation to fixed spots on the earth.

Booster programs under ARPA direc-
tion, and eventuallv slated for the Air
IForce, include Project Tribe, a program
aimed at developing the propulsion,
guidance and control aspects of ad-
vanced military space vehicles. Under
Tribe, Task Agena is concerned with
flchi:l:u‘tg the Bell Hustler liqud rocket
engine for use as a second stage on At-
las and Thor boosters for Discoverer,
Midas and other projects. Task Saturn
covers the 1.5 million 1b. thrust booster
under development by ABMA and using
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cight clustered Rocketdyne H-1 liquid
engines, First static test is scheduled for
mrh next vear, and flight test of the en-
tire vehicle is scheduled to begin a year
after static test begins,

Project Onon 1s an ARPA study con-
ducted bv General Atomics Division of
General Dvnamics C::rrp. on the feasi-
bilitv of propelling a rocket by con-
trolled nuclear pr]mmm This 15 an-
other prospect for transfer to USAL.

Along with these booster and satel-
lite programs, ARPA has the following
projects under way:
¢ Project Defender is research in ad-
vanced defenses against such offensive
threats as ballistic missile and space ve-
hicles. This work is aimed at develop-
ing a defense for the period extending
to about 1980 and 1s a step bevond the
Nike Zeus and BMEWS systems.

* Project Principia is a solid propellant
research program designed to increase
specific impulse by 10-20% over present
values, It includes development of basic
chemical formulas and the means to use
the new materials in solid propellants.
¢ Project Pontus is a hasic maternals
rescarch program. It is conducted en-
tirelv bv U, S, universities and 1s aimed
primarily at establishing materials lab-
oratories at the schools involved. [t

covers research in high strength, high
temperature and radiation-resistant ma-
tenials, as well as work in the power con-
version field,

® Project Longsight is a continuing se-
rics of studies and analvses of mssile
and space vechicle systems needed to
meet future military requirements, In-
cluded are such unorthodox studies as
GLIPAR, a project established in con-
ncction with Project Defender to en-
courage 1maginative approaches to bal-
listic mussile defense, Longsight also
includes reviews of advanced research
proposals submitted for DOD.

® Project Shepherd involves develop-
ment of a satelhite detection and track-
ing svstem, including a National Space
Surveillance Control Center and a d:.
tection line across the southem U. §.
to detect and track all satellites and
other high-altitude vehicles flving across
the country. Armyv and Navv are both
heavilv involved in this project.

e Project Mrs. V is to develop a ma-
ncuverable, recoverable space vehicle
which probably will weigh over 20,000
Ib. and can be ground or airlaunched.
This project is a logical extension of the
USAF-NASA Dvna-Soar program and
probably will become part of that proj-
ect in later stages.

Soviets Report Lunar Probe Data

Washington—Moon has no magnetic
field or radiation belt of charged par-
ticles, according to a preliminary reduc-
tion of data from the Soviet lunar probe
(AW Sept. 21, p. 28) and reported by
Tass news agency.

Other prr,hmmm results and infor-
mation concernming the lunar fhght as
detailed by the Soviets include:
¢ Guidance system was located in the
last stage of the lannching rocket and
functioned only during the imitial mo-
ments after launch when it was under
POWET.

e Last stage of the rocket also hit the
Moon.

® Moon is enveloped by either a blanket
or a belt of low energy ionized gases. A
blanket of such particles would resemble
an 1onosphere.

e Flight path of the instrument con-
tainer at moment of impﬂ{t was mmchned
at 60 deg. to the moon's surface. The
mmpact point was about 500 mi. directly
north of the center of the visible surface
of the moon. This 15 east of the Sea
of Serenity close to the craters Anstvlus,
Archimedes and Autocvelus.

The Soviets pointed out that indica-
tions that there is no magnetic fcld on
the moon support the thess that the
earth’s magnetic field is created bv a
slow turning of its liquid center which
aets Lsz-,fnmlh as a dvnamo. It 15 be-
lieved in responsible circles that the

moon does not have a hquid core,

The measurements which showed no
raciation belt near the moon supported
the magnetometer readings which arc
accurate to within 60 gammas, according
to the Soviets.

Instrumentation in the second Rus-
sian cosmic rocket to measure the con-
centration of low energy i1omzed gascs
consisted of four traps containing posi-
tive particles. Cuarrent gencrated
these traps is an indication of the in-
cidence of the gas particles which the
Sovicts reported to be less than 100
per cubic centimeter at some locations
between the earth and the moon.

The recorded currents from these n-
struments increased sharply about 10.-
000 km. from the moon.

Commenting on the space probe, vis-
iting Soviet Premier Nikita Khrushchev
told Sen, Richard B. Russell (D.-Ga.).
that: “They wanted to launch that
rocket about a week earlier. . . . The
rocket was prepared and put on the
lsunching site. But when thev started
testing the apparatus, the cquipment,
they found that it wasn’t working prop-
erlv.

“Then thev decided to take that
rocket away and put a new one mn its
place, prepare and launch it. The first
rocket was not launched. It will be
tested and if needed we might launch 1t
later on because it is still in its place.
I can swear bv the Bible that that is the
fact.”
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U.S. Gears Space Plan to Cut Soviet Gap

By Evert Clark

Washington—U. S. space program has
almost completed a transition that will
carry it from pre-Sputnik and hastily
conceived post-Sputnik  projects  into
more solid cﬁnrt-: that are expected to
close the gap in the race with the Soviet
Union.

The nation still faces 12 to 18 months
of waiting for Soviet surprises before it
has the boosters to achieve the kind of
range-payload  combinations  demon-
strated by the recent Soviet lunar rocket.
These surprises probably will include
manned orbital fights.

[n spite of spf:ctnculqr Soviet achieve-
ments, significant gains made by the
U.S. in the space sciences already ex-
ceed those made in the Soviet program
—and this will be increasingly true in
the future.

These are the views of leading offi-
cials in the U. 5. space program, as indi-
cated by an Aviation WEEEK survey.

Although these officials believe that
funding of U.S. space cfforts must con-
tinue upward if the goals they have sct
are to be achieved, they feel that the
nation has succeeded in laving a broad,
sound base for a space program that
soon will begin to produce greater scien-
tific, technical and economic payoffs
than the Russian program. It also may
be producing these benehits long after
Soviet political emphasis has shifted to
other technological areas,

Soviet Russia’s current advantage 1s
based upon stronger political motiva-
tion and, therefore, greater political and
financial support, on good long-range
planning and on a much earlier start
on booster development.

U. 5. Advantages

In contrast, the U. 5. enjovs a num-
bher of advantages that are less often
recognized, space officials sav. Most of
these are inherent in the nation’s polit-
ical, technical and economic systems,
and they give these officials a surpris-
inglv high degree of confidence despite

Russia’s current lead.
Becanse space exploration was an

easy bvproduct of the Soviet military
ballistic missile program and because it
offered such tremendous propaganda ad-
vantages, 1t was made a major mstru-
ment of national policy. Manv observ-
¢rs beheve that the Soviet gmcrmnr.nt
has established a specific goal for its
space scientists—perhaps as hmited as
manned exploration of the moon or as
far-reaching as manned exploration of
Venus or Mars—and that every step thus
far has been taken with that in mind,

Since the program is prnmarily de-
pendent on political rather than scien-
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tific motives, it will not be as diversified
scientifically and could lose its current
high level of fAnancial support if and
when other political and propaganda
soals become more attractive.

On the other hand, space officials say
the U.S. program has been sold to
Congress and the public primarily as a
scientific program with secondary em-
phasis on the political |mp]1f:*1hnnq Al-
thnugll it took a political situation to
solidify development of a space pro-
gram, the U.S5. alreadv has laid a
broader scientific base, and scientists
have the strongest voice in selection of
both missions and specific experiments,
giving the program a greater flexibility
and higher chance for payoffs. A condi-
tion ﬂf the U.S. approach 1s an obliga-
tion to the taxpaver to give him practical
returns on  his investment wherever
possible, Examples of this are the
considerable efforts being put into com-
munication and navigation satellites,
which will have perhaps more civil than

U.S. Space Shots

Washington—U. S. has suoccessfully
lannched nine satellites and three space
probes since Jan, 31, 1958, Two at-
tempts to launch lunar probes and a
number of satellite launching attempts
failed.

Army  Ballistic  Missile  Agency
launched Explorer I in January, 1958, |
and Explorer IIT in March, 1958, under
Defense Department  direction  before
cither the military or civilian space
agencics had begun formal operation.
Navy launched Vanguard I in March
of 1958. Since then, three probes and
three satellites have been launched under
sponsorship of National Aeronautics and
Space Administration and six satellites
have been launched under sponsorship
of Defense Department’s Advanced Re-
search Projects Agency. Divided by
agency, they are:
® NASA—Vanguard Il in February of
1959 and Vanguard III this month;
Explorer VI last month; Pioneer 1
space probe in October of last vyear;
Pioneer II1 in December of last vear,
and Pioneer VI in March of this year.
Explorer VI and Pioneer T and IIT were
Air Foree Ballistic Missile Division-
Space Technology Laboratories projects
and Pioneer IV was an ABMA project.
® ARPA—Explorer TV in July of 1958;
Atlas-Score in December of last vear;
Discoverers I in February of this year,
II in April and V and VI last nmnth
Explorer was an ABMA project; Atlas-
Score was an Air Force and Ammy
Signal Corps project and the Discoverers
were AFBMD-STL projects.

military applications. Through this ap-
proach, space exploration will ﬂEl'ath'ih
itself on its own merits and continue
regardless of whether the strong politi-
cal 1mplications now attached to it
continue or disappear.

U. 8. science and industry is 50 much
farther advanced in the technical “arts™
—as exemplified by the ability of indus-
trial technicians to mass produce reli-
able radio equipment in cleanlv pack-
aged form rather than bwmld it ﬂn a
one-time basis in a laboratory—that the
gap with Russia will be closed rapidly
for somewhat the same reasons that the
U. S. caught up with a technologically
more advanced opponent in Wnﬂd War
I1. No one doubts the Russian scien-
tist’s ability to understand the scientific
Aindings quite as well as the U. 5. scien-
tist can, but the feeling is that U. S.
technical resources are not only more
vast but farther advanced—so that
ereater advantage can be taken of scien-
tific abilitv,

Space Science Lead

The U, S, started earlier than Russia
in the space sciences, and basic research
rocket work dating from 1946 plus the
deliberate effort made through most of
the postwar period to develop a trulv
basic research program allowed for rapid
advances on a broad scientific front,
There seems to be little doubt among
U. S. space scientists that this country’s
scientific contributions during the In-
ternational Geophysical Year and since
have been more worthwhile than Rus-
sia’s, even though Russia has performed
more spectacular feats and apparentlv
is farther advanced in some areas, such
as biomedical research for space.

The U. 8. program 15 at an important
milestone, National Aeronautics and
Space Administration, which observes
its first birthday this week, has one more
IGY pavload and two more satellite
pavloads inherited from Defense De-
partment’s Advanced Research Prm-::r:h
Agency to launch before it is well into
what it can consider its own program.
ARPA itself is in the process of shift
ing development of space systems to
the military services (see p 27,

NASA Administrator I Keith Glen-
nan savs that his agency is not running
into financial problems vet, but “we
may.” He continues to insist on a con-
sistent level of funding instead of up-
dnd{lm!.n financing and says NASA is

“just beginning to understand what we
will llLEE in the vears ahead, and its go-
ing to be more than we have now.”

Aside from funding considerations.
Deputy Administrator Hugh L. Dryden
savs that the scientific groundwork for
the next two or three vears of opera-
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Air Foree Missile Test Center here.

the program.

test personnel.

mi. tadius from the moon's surface.

perigee and 10,000 mi. apogee.

year.

Regulation of the satellite’s internal temperature was to have been accomplished

throngh use of small “propeller blade™ devices (AW Sept. 7, p. 29).

Atlas Able IV Vehicle Destroyed

Cape Canaverl, Fla.—Plans by National Aeronautics and Space Administration to
orbit a satellite around the moon in early October were severely crippled late last
week when the Atlas Able IV launching vehicle exploded during a static test at the

Loss of the vehicle also left in doubt whether the shot will be made at all this year.
At the time of the explosion, officials said no backup vehicle had been prepared for

The launching vehicle, which was to have placed a 370 1b. payload into orbit
around the moon, included a Convair Atlas C booster, an Aerojet AJ10-101A liguid-
propellant second-stage rocket with a thrust of about 7,500 1b, and an Allegeny Ballis-
I_ tic Laboratory X248 solid-propellant third-stage with a thrust of about 3,000 1b. Pay-
load was not installed on the vehicle at the time of the explosion.

Cause of the explosion was not immediately known. There were no injuries to

The Atlas Able IV lunar-orbit satellite had been scheduled for launch on Oct. 3,
with altemnate dates of Oct. 4, 5 and 6 in the event of technical delays.

The Able IV payload, which would have been the largest yet put into space by the
U. S., had been scheduled to go into a near circular orbit, giving the satellite a 5,000

Deviation could have provided an elliptical orbit on the order of a 1,000 mi.

The payload also included a vernier and an injection rocket with multiple firing
capability, the first ime this had been incorporated into a U, S, space probe.

Lite in orbit of the satellite had been expected to be indefinite. Data transmission
capability in scanning the lunar surface was to have extended for approximately one

tion has been laid on the basis of dol-
lars m hand. Lead time, however, con-
tinues to be a cntical factor:

e Procurement of existing boosters in-
volves a lag of roughly a vear, except
when a military backup vehicle becomes
available or an occasional trade can be
made with the services for a booster.

e Iirst really new booster svstem devel-
oped from the beginning for space—
the Vega—will not be ready for missions
for some 12-18 months. Uthmlgh Vega
uses an Atlas, which was not specifically
designed for spacc work, the vehicle
takes maximum advantage of the Atlas’
space capabilities. It will carrv a high
quality guidance system, modified from
a military svstem, and large pavleads—
enough to match the recent bm ict lunar
shot on a weight basis.

e University research program is off to a
good start, but pavofts are some two
'LETII!:- '1"!."1.'11.

e Space sciences program has a good
backlog of work donme bv the services
and others, but new |:=11'I:Jtdl. take ap-
proximately three vears from the idea
stage to a fullv engineered version.

Inherited Projects

NASA still has two projects left over
from the IGY or inherited—the Army
Ballistic Missile Agencv-1GY radiabion
satellite to be llumht_d by a Juno II,
and Tiros, a meteorological satellite
transferred from ARPA. Fust Tiros will
be launched around the frst quarter of
1960 using a Thor Able modified to
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provide athtude control and a 1ullg
coasting peniod. Second shot will use
the first Thor Delta, a vehicle initiated
h}' MNASA,

The Explorer V1 paddlewheel satel-
lite launched last month represented
the first pavload initiated and funded by
NASA after it was formed, although it
had been proposed earlier. This and
two related projects, the projected Atlas
Able lunar orbiter and a Thor Able
probe are the most ambitious that
NASA has planned so far. All three
projects were mitiated by NASA, with
Air Force's Ballistic Missile Division
and S[mcr_ |EE‘hI1ﬂ|ﬂg‘i. [ahoratones.
Inc., carrving them out,

NASA Progress

NASA progress in other arcas in-
cludes:
¢ Project Echo. [First launch of this
100- fr aluminized inflatable sphere is
due in the first half of 1960 using Thor
Delta. Several vehieles will be launched
over a two vear period. Dates now are

being studied to COMPIEss the sched-

ule. This is a passive communications
satellite with NASA's Jet Propulsion
Laboratory, Bell Telephone Laborato-
ries and Naval Research Laboratory par-
ticipating. Information on how indi-
viduals with the proper equipment may
experiment with Echo will be released
SO0,

¢ Tiros follow-up. This will be an earth-
oriented satellite to be launched by
Vega, NASA 15 attempting to design

an carth-oriented, stable, multi-purpose
pavload that muttl:u..ﬂlj,f would carry
meteorological  instrumentation  plus
piggyback experiments that could be
kicked off the main satellite into their
own orbits. Development of advanced
meteorological equipment is under way.
NASA’s Goddard Space Flight Center
1s mvestigating infrared techniques, and
mvitations to bid on a satellite-borne
radar are out. Use of a spectrometer also
n ::urn;nth being explored (AW Sept.
23},

. PI:ms for a geodetic satellite carrving a
flashing light are fairly firm. Launching,
using a Thor Delta, 15 between one and
two years away.

® Primary guidance and control cftorts

are in connection with the Vega and

Centaur boosters. Advanced injection
guidance 1s being developed for both.
Centaur will use a Minneapolis-Honey-
well inertial platform and a Librascope
computer (AW Sept. 21, p. 84).

Ames Research Center i1s now writing
specifications leading to the hardware
portion of a program for control systems
for carth-oriented geodetic and mete-
orological satellites and for space-
oricnted satellites to carrv an orbiting
telescope.

Lunar Program

Work on midcourse and terminal
guidance is centering at JPL as part of
a lunar program, and NASA has a study
contract with ABMA for lunar soft
landings which also includes some mid-
course and terminal guidance studies.
® Mercury man-in-space project 1s pro-
sressing satisfactorilv. Recent Big Joe
shot (AW Sept. 14, p. 38) to check heat-
mg rate on the Mercury capsule was so
successful that a backup shot has been

canceled, Although the trajectory was
not as planned, the flight gave about
the right heating rates but for shorter
periods. Capsule was recovered in good
condition, and several independent re-
covery location methods agreed. NASA
called it “verv reassuring to the astro-
nauts *m:l to the operation and recovery

group.’
e [nternational cooperation agrecments

to replace 1GY agreements are being
made. Negotiations are either com-
pleted or under wav for 17 foreign
tracking stations. The Scout solid-pro-
pellant rocket will be used to launch
British satellites and has been offered
to COSPAR countries, There 15 a
joint program with Canada for sound-
ing rockets and at least one satellite,
and an agreement with Australia for
sounding rocket launchings.

e Work by all but 35% of JPL's per-
sonnel is now funded by NASA. About
10% are doing NASA tvpe work but are
funded half h\ Army and half by USAF.
About 25% are still working on Army’s
Sergeant I1'|1.':|-"'|1]{. but this work is shift-
ing to Sperry.
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Beech Model 33 Makes First Flight

Beech Model 33, new four-place business plane, made its first flight at the Wichita, Kans., production facility,
$20,000; note swept wvertical tail which distinguishes the Model 33 from the Beech Bonanza. For ground view, see p. 126.

Early Atom Plane Development
Urged by Joint Subcommittee

Washingtﬂn—l"]ight of a nuclear-
powered aircraft “as early as possible”
and a possible shift in program responsi-
bility fn:-m Defense Department to the
Atomic Energy Commission has been
recommended by the Research and
Development Subcommittee of the
Joint CPu:mmtl'eL on Atomic Energy.

Following the first public hc:‘lrmtga
(AW July 27, p. 25; Aug 5 pe 32)
since the nuclear aircraft program be-
gan 13 vears ago, the subcommittee
headed I:w Rl:p Melvin Price (D.-111.)
said: “It 1s in the national interest to
achieve nuclear flight as early as pos-
sible, not only to meet stated military

requirements but also to provide a
hoost to world mnﬁdem::: in Amenca’s

scientific capabilities.”

Since the program has been hobbled
by changes in policy direction and lack
of firm objectives, the report said fu-
ture technical progress may require a
shifting of primary responsibility for
achievement of first flight from the De-
fense Department to the Atomic En-
crgy Commission, “at least through the
flight feasibility and demonstration
stage,”

Other subcommittee conclusions and
recommendations contained in the re-
port include:

® “It is clear from the hearings and the
history of the Aircraft Nuclear Propul-
sion project since its inception in 1946,
that there has been a lack of concrete
objectives and target dates either for
a ground test prototype propulsion sys-
tem or for early flight.” The report
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said such objectives and target dates
arc essential to provide clear guidelines
for the R&D program and to give
working scientists and engineers the in-
centives to reach their goals.

® “Technical progress in the program to
date has been both positive and con-
tinuous. In general, technical objectives
have been met on schedule.

® “It is evident that early flight with
materials now on hand would provide
a powerful stimulus toward early de-
velopment of a fully operational mili-
tarv aircraft propelled by nuclear energy.
Many problems associated with nuclear
flight could be met and solved through
such early flight with concurrent de-
velopment of more advanced reactor
cores to produce improved perform-
JdAT10C,

® “In any programing effort to achieve
carly nuclear flight utilizing available
materials, there should be continued
emphasis on the development of ad-
vanced materials so as to ensure a bet-
ter performance and capability in the
future, The recent technical advances
made in the indirect cycle system ap-
pear most promising, and it is the feel-
ing of the committee that every effort
should be made to push ahead with the
pmpmtd experimental reactor program,

“The concept of coordinated direc-
fmn of the technical program between
the Defense Department and AEC has,
in general, worked well since the estab-
lishment of the joint office and should
be remnforced by firmer top-level sup-
port from both agencies.” The report

Airplane will cost about

said the Aircraft Nuclear Propulsion
Office has more often than not been
given responsibilities without delega-
tion of the actual authornty needed to
carry them out cffectivelv.

The committee suggested that Con-
gress may wish to consider placing pni-
mary authority and responsibility for
the ANP program with the AEC as a
possible altermative to a joint cftort.
This recommendation was prompted
by the Defense Department position
that there is presently no general oper-
ating requirement for a nuclear-pro-
pelled aircraft.

The committee said that if program
responsibility is shifted to the AEC and
if primary emphasis is placed upon de-
velopment of a ground test prototvpe
propulsion system and on the flight
testing of the system in an experi-
mental aircraft, cooperation with the
Defense Department should be con-
tinued. Such an approach, the com-
mittee added, should prove the feasi-
bility of nuclear flight and would also
provide the basis for a judgment by
the Defense Department on firm mili-
tary requirements for a nuclear-pro-
pelled aircraft,

Republican members of the commit-
tee concurred with the report’s conclu-
sion that “early nuclear flight is in the
national interest,” but thev filed sepa-
rate views regarding the report's inter-
pretation.

“We wish to make it clear,” the Re-
publican members said, “that its recom-
mendation to achieve it ‘as early as pos-
sible” should be taken to mean getting
something in the air flying on nuclear
power at the earlicst moment techni-
cally possible only when technical and
non-technical consideration both clearly
point to that interpretation.”
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Space Technnlug}'

Vanguard Units Aid New Space Projects

By Craig Lewis

Washington—Successtul  launch  of
Vanguard III marked the end of the
first U. §. space science program, but
clements of the much-maligned Van-
guard project arc continuing to make
substantial contributions to the national
space effort.

Vanguard 111 was the last 1n a senes
of 14 test and satellite launching shots
under a program designed to place a
scientific satellite into orbit before the
end of the International Geophysical
Year last December, That aim was met
with Vanguard I, and National Aero-
nautics and Space Admimistration has
put two more Vanguard satellites into
orbit this year.

The Vanguard program was launched
as the first U. S, space science program
im the pre-Sputnik era when such proj-
ects received sparse support and space
W E_}I'L gLI]Ll'J.n\. Wels g]:‘lu C1 'I.l]l'l.'lll:l'iuﬂ'l l}rl‘
ority. It entered its flight test stage
soon after the Sputniks triggered a
scramble to Organize a substantial U. §.
space effort, and it bore the brunt of the
nation’s propaganda frustrations during
that period.

"II.--\

FOUR ANTENNAE of V.mgu.ird III satellite are extmldnd for prelaunch tests. ""-Intchﬂl
strips on vehicle fairing break up wind currents on the Jaunch pad and are jettisoned after

In the fnal shot, the Marbn Van-
guard Satcllite Launching Vehicle 7
Imt a satellite with a 50 Ib. pavload
mto an orbit with an apogee of 2,329
stat, mi. and a pernigee of 319 stat. mi.

The satellite requires 130 min. to
make a complete circuit, and its orbiat
15 inclined 335 deg. to the equator. Ve-
locity is 12,361 mph. at apogee; 18,567
mph. at perigee. Vanguard 111 (1959
Fta) 15 measuring the carth's magnetic
held, solar X-rays and space environmen-
tal conditions. It is expected to remain
i orbit for several decades.

Backup Test

SLYV-7 was an unused backup test
vehicle that had been converted to pro-
vide an extra satellite launch bevond the
scrics of six SLV shots originally sched-
uled. It had an Alleghanv Ballistic
Laboratory X-245 sohd prnptlhnt en-
gine rather than the usual Grand Cen-
tral X-242 third stage. The ABL engine
burns 10 sec. longer than the Grand
Central rocket.

Use of the more powerful ABL
rocket made it possible to orbit a 50 1b.
11:13.']1::;1(], a satelhite more than twice as
heavy as previous Vanguards. The

launch. Saucershaped fixture under satellite protects it from heat and smoke,

kY.

spent rocket case is still attached to the
satellite, and together they weigh about
100 1b. ABL third stage is a plastic
case engine with an improved mass ratio
and higher specific impulse which was
developed in parallel with the simpler
Gnmd Central rocket used in earlier

Vanguards, It had flown previously as
the third stage in the Thor Able ve-
hicles.

Vanguard 111 1s a 20 in. spherc with
a 20 m. tapered tube attached. The
tube 1s made of glass hber-remforced
plastic, and its diameter tapers from 6
. to 2.5 in. Section of the sphere
where the tube is attached is also plas-
tic, the rest is magnesium, Satellite
structure weighs 19 1b., the batterv sec-
tion, containing 62 silver zine cells ex-
pected to last 90 days, weighs 22.5 1b.
Instruments and electronics weigh 8.5
.

The tube on the satellite has a new
tvpe of magnetometer at its tip which
will measure the earth’s magnetic feld.
It 15 more accurate than previous mag-
nctometers, and, unlike the devices in
Fxplorer VI, its signal 15 not dependent
upon its orientation in the field. Mag-
netometer will be queried about 50
times dailv, or twice on each pass over
a tracking station. Simultancous read-
ings will be taken from ground-based
magnetometers to provide added cali-
bration for mapping the magnetic held
and to help flter out the cffect of 10no-
spheric currents on satellite measure-
ments,

Proton precisional magnetometer 1s a
copper coil filled with hexane and sealed
in the tip of the tube. Ground com-
mands send 6.5 amp. of current to the
coil for two seconds, and this onents

the protons {ll!.dmgLn atoms) in the
liquid and spins them within the coil.

When current flow stops, the protons
spin for 2-2.5 sec. in a wobbling orbit

dictated bv the earth’s magnetic feld.

Their frequency imparts voltage to the
coil, and this cvelic voltage i1s amplihed

and telemetered.

Solar X-rayvs are measured bv two
ionization chambers sensitive to radia-
tion in the band from about one to 10
angstroms, the range area where X-ravs
arc produced bv solar flares. Memory
cores will retain the maximum X-rav
signal received during each orbit, with
one core broadcasting the maximum
signal from the [JIEEEIZIHI.? orbit while
the other core stores data from the pres-
ent orbit, A third core will transmt
continuous radiation measurements.

Sun is currently in a phase of rela-
tively high solar flare activity, and the
Vanguard I11 instrumentation will be
constantly available to record the
growth and decay of solar flares as long

AVIATIOM WEEK, September 28, 1959

as the satellite 1s within telemetry
range. Some difficulty may be encoun-
teeed in distinguishing between  solar
N-ravs and similar radiation in  the
imner Van Allen belt, although exishing
data on altitude distribution of Van
Allen radhation will help. X-rays de-
tected below an altitude of 1,000 m.
will almost certainly be considered solar
N-Tavs,

In environmental experiments, two
thermisters on the inside of the satelhte
shell are measuring average shell tem-
perature and orbital fAuctuations. A
third thermister measures internal tem-
perature of the X-rav environmental
mstrument compartment.

Varicty of instruments will measure
bombardment of micrometeorites and
other matenal. Erosion from very small
particles 15 recorded with three chro-
mium strips in which resistance changes
as their surfaces erode, Larger particles,
but still in the micron range, are de-
teccted by a photocell. This is a
cadmium sulphide cell covered by an
opaque sheet of myvlar plastic and de-
posited aluminum, Holes gouged in the
plastic cover let light into the cell, giv-
ing a measure of the size of the hole.
Micrometeorite impact on the satellite
shell is detected by four barium titanate
microphones.

Shell Cover

About 20% of the shell is covered
by two pressure zones which will meas-
ure any penectrabion of larger particles.
These zones have partial, dill‘ff:rf.‘!‘ltieﬂ
vicuums, and changes in pressure will
mdicate a puncture and which zone was
punctured.

Fngine case was left attached to the
satcllite to avoid anv possibility of col-
lision between the two after ejection
and to avoid enhancing anv tendency
to precess or tumble that might be pres-
cnt. Scanning cvele programed for the
Vanguard II “cloud cover satellite was
disturbed bv a collision between third
stage and satellite,

NASA is tracking Vanguard 111 with
10 Minitrack stations and by Baker-
Nunn cameras at 12 stations. Satellite
15 broadcasting a steady signal on 108
me. with 80 mw. power signal is modu-
lated by X-ray and environment instru-
mentation xthl-‘:n interrogated. Magnetic
held data is broadeast on 108.03 me.
with an 80 mw. transmitter that oper-
ates only on ground command.

With the last shot, the Vanguard
program 1s formally finished, but per-
sonnel, techniques and hardware de-
veloped during the program have been
ditused throughout the present U.S.
space program and are continuing to
make substantial contributions,

Dr. John P. Hagen, NASA’'s assistant
director of space flight development for
program coordination and former Van-
guard program director, points out that
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Yanguard Launch Timetable, Results

Original Vanguard program called for production of six test vehicles (TV series),
three backup test vehicles and six satellite lannching vehicles (SLV series). TV-2
backup vehicle was cannibalized for parts, and the shell was given to the Smithsonian
Institution as an exhibit. TV-4 backup vehicle was converted to SLV-7 and fired
this month. Vehicles in the Vanguard program were fired in this order:

e TV, Dec. 8, 1956: Viking rocket, carrying no Vanguard components, was suc-
E{'E.Sfu":,' fired in a test of range facilitics, telemetering and instrumentation.

o 'I'V-1l, May 1, 1957: Viking frst stage Linnched a Vanguard third stage in a
successful test of the control system and of third stage separation, spinups, ignition
and propulsion,

o TV.2, Oct. 23, 1957: Complete Vanguard configuration launched for the hrst
time in a successtul test of the first stage engine, the control svstem and the vehicle
structure. Second and third stage were dummies.

® TV.3, Dec. 6, 1957: First test of the complete vehicle and control system failed
when the first stage engine lost thrust after 2 sec. and the vehicle bumed on the
pad. This was the frst Vanguard vehicle with orbit capability, and it carried a
3.25 b, satellite with micrometeor impact and geodetic measurement experiments.
e TV.3 backup, Feb. 5, 1958: Repeat of the TV-3 liunch attemnt failed with a
control malfunction after 57 sec. of flight broke the vehicle up at about 20,000 ft.
® TV-4, Mar. 17, 1958: Successful launch of Vanguard I, a 3.25 b, satellite con-
taining temperature and geodetic measurement experiments. This was the frst
flight test of the second stage.

® TV.5, April 28, 1958: Failed to put its 21.5 Ib. satellite into orbit when control
system relays failed and the third stage was not ignited. This first regular IGY
scientific satellite had radiation and environmental measurement experiments,

e SLV-1, May 27, 1958; Failed when the second stage engine cut off improperly,
and the vehicle flew in a 5,000 mi. ballistic trajectory, The 21.5 1b. satellite had
solar Lyman-Alpha radiation and space environment experiments.

® 5LV.2, June 26, 1958: Failed when the second stage cut off prematurely due to
low chamber pressure and terminated the flight.  Satellite weighed 21.5 b, and was
to have measured solar X.radiation and environmental conditions,

® SLV.3, Sept. 26, 1958: Failed when second stage didn't provide minimum
thrust, and the vehicle flew back into the atmosphere. The 21.5 1b. satellite had
two infrared photocells for measuring the earth’s clond cover.

® 5LV-4, Feb. 17, 1959: Successful linnch of Vanguard 11, a 21.5 1b. satellite with
infrared sensors for cloud cover measurement.

e SLV.5, April 13, 1959: Failed when the second stage didu’t operate properly
and the vehicle tumbled. The 23.3 1b. pavload included a 13 in. ball with a mag-
netometer attached for mapping the carth’s magnetic field and 30 in. inflatable
sphere to measure atmospheric drag,

® SLV.6, June 22, 1959: Failed when a second stage malfunction allowed pressure
to build up in the helium reservoir and cause a rupture about 40 sec. after ignition.
The 22.5 Ib. satellite was to have measured the solar-earth heating process.

® S5LV.7, Sept. 18, 1959 Successful launch of Vanguard 111, a 50 Ib. payload which
15 measuring the earth’s magnetic field, solar Xorays and space environmental condi-
tions. This vehicle was the TV-4 backup vehicle with a more powerful third stage

than previons Vanguards.

the Vanguard involved an entire system,
imcluding launch vehicle, tracking facili-
ties :nd tech nigues and a sci::nn%c pro-
gram,

This program has modest aims and
support i terms of the present space
effort, but it provided a technical and
scientific base for NASA to use. Since
Vanguard was an inherited program and
haunted by a scries of highly publicized
failures, it has never stood high in the
view of present space councils, but
NASA is making full use of its ele-
ments.

Mimtrack tracking system was devel-
oped under the program and the facili-
ties installed formed the beginnings of
U.S. tracking systems, Vanguard instal-
lations at Cape Canaveral gave the base
its  first  satellite  tracking  capability.

Techniques for putting a satellite in
orbit were pioncered by Vanguard, and
the group contributed such other ap-
proaches and techniques as using turbo-
pump exhaust for roll control,

Parts of the launch vehicle are in use
or programed for several satellite and
space Hight systems. Hagen terms the
General Electric  frst-stage  engine,
which failed once 1n 12 tries, “the most
successful major rocket ever built in
this country.” Aerojet-General second
stage was the cause of a number of
Vanguard failures but most of its prob-
lems now appear to be corrected. The
Vanguard third stage never failed to
Operate.

Second stage and the ABL third stage
have been used in a number of Thor

Able launches and will be in the Atlas
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Able and Thor Delta. Modified Van-
guard hrst stage will be the second stage
on the Vega space vehicle. Project
Scout vehicle uses the ABL third stage
and another solid rocket derived from
the ABL engine.

scientifically, Vanguard T has been
highly successful. Tt has provided geo-
detic information that has showed the
carth is slightlv pear-shaped and more
precise measurements will be possible as
tracking improves. This new data has
important implications in theories on
the internal composition of the earth
and in the revision of theorv on the
strength of the earth’s mantle.

Vanguard T is a continning demon-
stration of the feasibility of its solar-
powered, transistorized  transmitter,
since signal strength has remained con-
stant. This indicates there has been
little erosion from micrometeorites on
the clear quartz plate covering the solar
cells,

Orbit of the little satellite has pro-
vided data on the density of the atmos-
phere out to its apogee and has shown
that the atmosphere is considerably
maore dense than extrapolations had
indicated. Density varies with solar
activity, so Vanguard T will have to be
studied through the complete 11 vear
solar cvele before the picture is com-
plete. Drag imposed by this densitv
will dictate the life of the satellites
orbit, but it will stav up at least 200
vears and mav last 2,000 vears.

Vanguard 1T was a disappointment
because of the scanning trouble caunsed
bv collision with the rocket case. but
it did provide readings that clearlv dis-
tinguished between land, sea and clouds.
NASA 15 now trving to untangle the
unstable motions of the clond cover
satellite and integrate the readings to
gct a complete picture. Information is
coming in from all the Vanguard TII
cxpermments, but it is still too early to
determine its value.

All three of the military services con-
ducted high altitude research programs
in the decade after World War II, but
thev were small scale efforts and there
was no integrated mnational program.
When the International Scientific Com-
mittee was planning for the IGY, use
of satellites for upper atmaosphere re-
search was discussed, and 1t was recom-
mended that satellites be considered as
part of the IGY effort. With this scien-
tific interest, militarv interest quick-
ened and Navy proposed Propect Orha-
ter, an uninstrumented satellite to be
launched by Redstone and Loki rockets
in cooperation with the Armv.

As plans and proposals began to take
shape, Defense Secretarv Charles Wil-
son took steps in March, 1955, to co-
ordinate efforts, In April, a coordinat-
ing committee recommended three sep-
arate approaches: Project Orbiter; a
Navy program using the Viking n a
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three-stage rocket, and an Air T orce
project incorporating the Atlas ¢ngine
and Aerobee-Hi for a second stage,

The White House then ordered a
studv of IGY satellite launching pros-
pects, and the Advisory Group on Spe-
cial Capabilities was established to ree-
ommend a hardware and management
approach. Over strong objections from
the Armv, the group recommended a
program run by the Navy using a three-
stage vehicle with a frst stage based on
the Viking and a second stage based on
Aerobee-Hi. Army maintained it could
put a satellite in orbit by Januarv, 1957,
and continued to press for its own satel-
lite program until it finallv received au-
thority after Sputnik. |

With the formal establishment of a
U. 5. space science program in Septem-
ber, 1955, Vanguard was to be con-
ducted mmdependently of military mis-
sile programs and was not to interferc
with them. Specihications were vague,
but the central aim was to get a satel-
lite into orbit during the IGY. Fund-
ing was a comstant problem, and a sub-
stantial amount of the S110 million
eventually spent on Vanguard was di-
verted from unrelated sources.

Navy gave direct responsibility for the
program to Naval Rescarch Laboratory
with Hagen as program chief. The Mar-
tin Co., which had been prime con-
tractor on Viking, was chosen as Van-
guard prime contractor. First schedule
wils set in November, 1955, but it was
shpped several times as development
problems occurred.

Vanguard vehicle configuration was
ready to po into flight test just as the
Russians orbited Sputnik in October,
1957, First full test of the vehicle failed
spectacularly in December, 1957, when
it burned on the pad. Although Van-
guard went on to meet its objective and
to add two subsequent satellite suc-
cesses, 1t never recovered from the stig-
ma of failure that resulted from this
mishap and subsequent launch failures.

Earlier this vear, the House Appro-
priation Committee reported in an in-
vestigation of the program that the Van-
guard group did a “commendable job”
within the ground rules established.
The committee reported that separating
the program from the missile effort was
a mistake, that goals were too vague and
not properly defined to the public and
that complexity and cost were underes-
timated, leading to an overlv optimistic
schedule. The report also observed that
the svstem team effort was looscly or-
ganized, possibly becanse the program
grew out of the much smaller and less
comphcated Viking program. Commit-
tee observed that reliability goals were
vague and the reliability effort was not
a strong clement in the program.

The report noted that review respon-
sibility for Vanguoard went from Assist-
ant Sceretarv of Defense for Research
and Development to Special Assistant
for Guided Mhssiles in Mav, 1957 to
Advanced Research Projects Agencv a
year later and to NASA in October,
1955, Committec said the last two trans-
fers caused specific launch delays.

Defense Closes Boron Fuel Facility

Washington—Defense  Department
closed a newly completed 545 million
boron fuel plant in Buffalo, N, Y. last
week and put another at Muskogee,
Okla.. on standbv status.

The action, expected since late Au-
oust, all but scuttles the S240 million
boron fuel development program ex-
cept for small research and development
projects directed mostly at  develop-
ment of a boron fuel compound for
possible use in rocket fuel. Both the
Air Force and Navy supported boron
fuel development programs until re-
cently when requirements for the fuel
were removed by “advancing  tech-
nology” and “shift in emphasis” from
aireraft to mussiles (AW Aug. 31, p. 30).

The Air Force dropped its require-
ment when it decided to switch from
the General Eleetric ]93-3 to the ]93-3
engine for the North American B-70
Mach 3 bomber. The Navv's interest
dropped when emphasis was  shifted
from high performance carrier planes
to lower performance aircraft carrving
high performance missiles.

The Defense Department said the
Air Force plant at Buffalo, which would
have been operated by the Olin Mathie-

son Corp., would be closed out as sur-
plus, except for the boron trichloride
facility to feed a smaller research and
development plant.

The Navv's five-ton a dav plant at
Muskogee, Okla., which wuu]hl have
been operated by the Callery Chemical
Corp.,, will be kept on “standb”
status at least until June 30, 1960, the
Defense Department said, The plant,
recently completed at a cost nf] §33
million, will not go into production but
will be kept readv to start within three
months in case Defense decides an in-
creased boron research and development
pmémm 15 feasible.

ancellation of the boron program
prompted a congressional investigation
last month bv the House Science and
Astronautics Committee. At that time.
committeec members were highly cnitical
of the Defense Department for continu-
mg large expenditures for construction
and rescarch after it appeared there
would no longer be a requirement for
the fuel (AW Sept. 7, p. 34). The
committee warned the Defense Depart-
ment to find a requircment in order to
prevent monev alreadv invested from
“going down the drain.”
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1951 First to fly a shaft turbine
helicopter anywhere

1954 First to fly a helicopter
powered by twin turbines

1956 Kaman flew the first heli-
copter to be powered with a gas
turbine designed specifically for
helicopters

AND NOW 1959

GAS TURBINE POWERED

Kaman converts its produc-
tion 100% to turbine pow-
ered helicopters, becoming
the first major helicopter com-
pany to take this forward
step.

THE KAMAM AIRCRAFT CORPORATION
BLOOMFIELD, CONN,
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AT MINUS 453° F. MINIATURE COMPUTERS DO THE WORK OF GIANTS
Many computers of the future will operate on principles of superconductivity
at the temperature of liguid helium. Components of extremely small size will
combine with compact circuitry to realize greatly increased speeds of operation.
Studies are in progress in the application of low-temperature or cryogenic
phenomena to the development of advanced electronic systems for military
use. For many years, the IBM Federal Systems Division has been engaged 1in
cryogenics research, with special emphasis on systems technology. The aim is to
evolve extremely compact computer units of improved reliability for the service
of national defense requirements. Complete facilities for: Research * Develop-

ment * Manufacturing * Testing * Froduct Support * Systems Management.

FEDERAL SYSTEMS DIVISION
International Business Machines Corporation
600 Madison Avenue, New York 22, N.Y.

Cutaway of Nawvy's first fleet ballistic missile submarine, the George Washington, shows the compartment which contains eight of
its 16 Polaris launcher tubes. From tail section forward are two engine room compartments, the reactor, Polaris tubes, control centers,
officers’ quarters, mess room, ballast tanks and torpedo room. Model was made by U. 5. Naval Exhibit Center, Washington, D, C.

Navy Starts Final Polaris Ballistic Missile Tests

|
|

® 00 00 00

£

In center, conventional circuitry is contrasted with equivalent eryvogenic device (in white circle). Left and right
photos show details of specially designed apparatus used to achieve low temperatures for superconductivity,

U. 8. Navy last week launched the first in its final series of Polaris test
vehicles (right), which traveled over 900 mi. downmnge from Cape
Canaveral, Fla.,, launch site. Range will gradually be extended to a
maximum of 1,200 stat. mi. as firings continue through next spring;
launchings also will shift from dry pad to USS Observation Island. Steel
alloy sub-scale rocket test chambers for Polaris (above) are being made by
Ryan Aecronantical Co.; cyvlinders can withstand 35,000 psi, pressores.
Rvan also will build a sub-scale titanium chamber model.
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Congress Reverses Early Spending Push

By Katherine Johnsen

Washington—Loud  demands  from
the l}unmmlllt majonty in Januarv for
larger defense and civil aviation pro-
grams gradually disappeared during the
first session of the 56th Congress.

By the September idpr.}!,lrmm,n’r a
tew hours before the arrival of Soviet
Premier Nikita Khrushchev in Wash-
mmgton, Congress had provided for less
for defense, less for space programs, less
for airports and less for avil airwavs
than the funds requested by the Ad-
mimstration.

This was the record:
® Defense Department. The $39.2 hil-
lion approval for I1iscal 1960 was 519
million below the Admimstration re-
quest and S660 million below the Fiscal
1959 allocation. Congress did take the
mititive in ]:urml:lmg for acceleration
of advanced missile programs—the Con-
vair Atlas and the solid-propellant Min-
uteman intercontinental ballistic mussile
programs and Armv's Nike Zeus missile
defense  svstem, Om  reconsideration,
Defense Department endorsed the fund
increases in these programs. Over De-
fense opposition, funds for other mis-
siles were cut—MNlartin MNace tactical
missile, the USAF Bomare and the

Armv Nike Hercules air defense ms-
siles.

e National Aeronautics and Space Ad-
ministration, A Furhl:ight hetore Rus-
sia’s suceessful launching of a rocket
to the moon (AW Sept. 21, p. 28),
Congress sent to the White House a
5500 milhon Iiscal 1960 budget for
WASA-S30 million below the Admin-
Istration s pland program.

e Federal Aviation Agency. Congress
cut S52 mallion off the Adminmistration’s
request for FAA's Fiscal 1960 budgcet.
The 5535 million approved was S14
million below the iscal 19359 alloca-
tion.

e Airport development. The Adminis-
tration pmpmul a four-vear S200 mml-
lion extension of the authorization for
federal aid for airport  construction.
Congress approved a S126 million two
vear extension,

e Civil Aeronautics Board. CAB's oper-
ations budget for Fiscal 1960 was re-
duced from the S7.5 million asked by
the Administration to S6.9 wmillion.
This was still $3585,000 more than the
Board's funds for last vear. The alloca-
tion for pavments to AT CArTIETS Was
cut $4.7 million to 565.4 million—indic-
ative of Congress’ amm to reverse the
trend toward higher subsidy costs. In

as ballistic missiles go.

as follows:

the Titan.

program,

USAF Replies to East Coast Criticism

New York—=Geographical location, despite some implications to the contrary (AW
July 20, p. 28), is not a factor in qualifying companies for Air Force contracts, Maj.
Gen. Ben. 1. Funk, head of the Air Materiel Command’s Ballistic Missile Center,
told the New York Citv Rotary Club last weck.

The U. S.. Gen. Funk said, is spending close to 52 billion a vear on its ballistic
missile program alone. America's first solid-propellant intercontinental ballistic mis-
sile, the Minuteman, which will be considerably less expensive than its two liquid
propellant predecessors, the Atlas and Titan, is expected to cost 51 million “in
the hole,” according to Gen. Funk. This, he referred to as a “cut rate price” as far

In the area covered by the New York Air Procurement District, 352 companies
hold 1.584 Air Force contracts with a total value of more than 51.75 billion, he
pointed out., Major ballistic missile work in this area breaks down approximately

® American Bosch Arma Corp.—5203 million (incluoding 553 million in new con-
tracts) for production of all-mertial guidance system for the Atlas.

e Bell Telephone Laboratories—5115 million for development and production of
| radio command guidance systems for the Titan.

e American Machine & Foundry Co.—585 million (including S42 million m new
contracts) for building, installing and testing underground launching svstems for

® Missile and Space Vehicle Department of General Electric—5150 million for
| development and production of Thor and Atlas re-entry vehicles,
® Defense Svstems Department of General Electric—5250 million for production
of radio-command guidance systems for the Atlas.
| ® Lycoming Division of Aveo Corp.—S$100 million for development and production
of Titan and Minuteman re-entry vehicles,

In addition to these major prime contracts, Gen. Funk said, first tier subcon-
tracts have been awarded to approximately 100 companies in the New York area,
representing almost 2577 of all major subcontractors in the entire ballistic missile
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Fiscal 1959, subsidy pavments to air-
lines totaled S61.4 million.

o Military assistance. FFunds for defense
support—a lion's share scheduled for
overscas missile bases—was reduced by
$140 million to $695 million. This 15
substantially below the 5750 million of
Fiscal 1959.

At the start of the session, Sen. Stu-
art Symington (D.-Mao.), backed by Sen.
Dennis Chavez (D.-N. ML), chairman
of the Senate Appropniations Subcom-
mittee on  the Armed Services, de-
nounced the Administration for failling
to use 51.3 hillion for defense which
the previous Congress had voted over
and above that requested by the Ad-
ministration,

There was a flurry over a memoran-
dum written by Budget Director Mau-
rice H. Stans to the milit tarv chiefs of
staff advising them to support the Ad-
ministration’s budget requests and not
reconmend additional funds to Con-
gress. Rep. Daniel Flood (D.-Pa.), a
member of the House Appropnations
Subcommittee on the Armed Services,
dramatically introduced legislation abol-
ishing the Burcau of the Budget under
the President and establishing a U. 5.
Budget Office under Congress. No
cffort was made for action on the meas-
ure.,

Rep., John MceCormack (D.-Mass)),
House majority leader, called for higher
taxes, if necessary, to finance greater
defense spending within a  balanced
national budget.

The House Science and Astronautics
Committee issued a report warning that
it will take “at least five vears of in-
tensive cffort” to reach an equal status
with the Soviets in the space held.

Sen. Lyndon Johnson (D.-Tex.), Sen-
ate majority leader and chairman of the

Senate Spuce Committec and the Pre-
parcdness  Subcommittee, announced

Enmpmht:mi\e hearings to determine:
“Is the U. 8§, doing evervthing it rea-
sonably can and should {1) to ensure
the defense of this countrv and the free
world against militarv aggression, .'II'I{]
(2) in the exploration of outer space?
At the hearings, military officials
pointed out the cuts that had been
made in their recommended programs
by the Administration: USAF, $2 hil-
lion; Armv, $3.6 billion; Navy, 52.5
billion. NASA conceded its program
was tight. The Johnson committee
made no findings or recommendations
after the hearings were completed.
Senate Commerce Committee, with
the threat of mounting unemplovment,
approved a %465 million four-vear air-
port construction program after bricf
hearings. Johnson promised night ses-
sions, if necessarv, to get the urgent
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measure passed. It was almost hve
months later that Congress sent a $126
million program to the White House,

At the opening of the session, the
outlook for procurement legislation

onsored by Sen. Leverett Saltonstall
( B. ~Mass.) aimed at cutting audits, re-
views and other red tape and speeding
the {!:-r{:n:’lm:tiun of advanced weapons,
was favorable.

As the session advanced, concern
shifted from the size of the detense
program to the administrative organiza-
tion for handhing it as a possible area
for cost-cutting through improved efh-
ciency and awav from the Saltonstall
legislation, which was developed in the
period immediately after the shock of
Sputnik I, to closer policing of con-
tractor costs and profits and competh-
tion in weapons svstem procurement.

Service chiefs, faced with a tight
over-all  defense budget, turmed to
downgrading each other's programs.

Navv called UShTs nuclear-pro-

lled aircraft program “a poor program
E:;th little hnp:l; " The h];rd{-si: fni%hl:
controversy was between USAF’s
marc and Armv's Nike Hercules air
defense  systems. Defense  Secretary
Neil McElroy invited Congress to cut
funds and force a n:lcmsmn on a proper
mix of the two in a "master plan.”
Congress did.

The plan eventually submitted re-
duced Fiscal 1960 Bomare procurement
by 533 million and Nike procurement
bv 577 million. Later, Congress cut
$50 million more from Bomare funds
and 520 million more from Nike funds.

By the end of the session, there were
numerous proposals pending for man-
agement reorganizations:

o Army-USAF merger and abolition of
Advanced Rescarch Projects Agency
was proposed bv the Ilﬁusr: Govern-
ment Military Operations Subcommit-
tee headed bv Rep. Chet Holifield
(D.-Calif.) after cxtensive hearings on
missile management. The subcommit-
tee insisted that Space Technology
Laboratories, technical manager of
USAF ballistic missile programs, he
converted to nonprofit status (AW
Sept. 14, p. 19).

® Scnate Space Subcommittee headed
by Sen. Svmington urged the appoint-
ment of a permanent exceubive secre-
tary for the Space Council, clarification
of the space roles of the three services
and closer laison between military and
civilian programs.

e Sen. Clair Engle (D.-Calif.) recom-
mended complete reorganization of the
defense structure according to fune-
tional roles—retaliatory s.i:rll-..mg force,
limited war force, continental defense
and a logistics command—instead of by
services.  Sen. John Sherman Cooper
(R.-Ky.) advocated one procurement
director for the entire defense estab-
lishment,
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General Accounting Office reports
showing over 550 million in “inten-
tional” over-pricing by Air Force and
Navy aviation contractors were largely
responsible for spurring congressional
pressure for tightening procurement
practices and policies:

* Renegotiation law was extended virtu-
allv as it had been in the past. Before
release of the first of the (g.!’*.ﬂ Teports
—showing $30 million in over-pricing by
USAF contractors—the House had eased
the law to provide for more favorable
profit treatment on incentive tvpe con-
tracts and to provide for contractor ap-
peals, by a wide voting margin.

e House Armed Services Committee
held hearings to obtain Air Force assur-
ances that it already had obtained $17
million in reductions on over-priced con-
tracts, was taking steps to obtain further
reductions and was adding over 200
auditors to police contracts.

® House Armed Services Investigating
Subcommittee headed by Rep. Edward
Hebert (D.-La.) launched an investiga-
tion into the employment of retired
militarv officials by defense industries
and charges of “munitions lobby"” in-
fluence n military procurement pro-
grams, The probe was designed to stave
off demands for immediate passage of
drastic legislabion which would have
banned contracts to anv firm which
hired a high-ranking officer within five
vears after retirement. Such a measure
was tentatively passed and later de-
feated onlv on assurances of an inves-
tigation.

Two projects which received lengthy
congressional consideration were:

e Aircraft Nuclear Propulsion. Insist-
ance of the Joint Congressional Atomic
Energy Committee on an Air Force
“Ay earlv” program appeared in mid-
session to have achieved the endorse-
ment of the Administration. However,
following the death of Donald Quarles,
Deputy Seceretary of Defense, a re-ap-
praisal of the project under the direc-
tion of Dr. Herbert York, Defense
Department director of research and en-
gineering, led to a decision to shift em-
phasis to materials research rather than
carlv flight.

e Military Air Transport Service. Con-
gress expressed its displeasure at both
MATS—for invading the commercial
airline domain—and at Air Transport
Assn. for its opposition to MATS, Un-
der congressional pressure, NATS re-
vised its Fiscal 1960 program for pro-
curement of commercial airline services
from 554 million in January to $71 mil-
lion. Congress carmarked $85 million
in the Defense budget for commercial
service, A House-Senate appropriations
committee report declared MATS is
essential and must be modemized and
called civil aviation “a giant grown fat
by government subsidies and high rate
charges.”

News Digest

Hiller Aircraft Corp. and Twin
Coach Corp. directors are discussing
merger. William H. Coleman, presi-
dent of Twin Coach, which manufac-
tures aircraft and missile components,
would become chairman of the board
of the merged company, and Hiller
President Stanley Hiller, Jr., would be-
come ifs president.

Army support of its flving jecp pro-
gram has all but evaporated. Funding
has been suspended on the Chrvsler
and Aerophysics Development Eﬂrp

rojects. Of the three winners in the
E‘l,ing jeep competition held on paper
about a year ago, only Piasecki Aircraft
is still receiving Army monev, Piasecki
will deliver two of the vehicles to the
Army, One is powered by two gas tur-
bines. The other has one gas turbine
engine and 15 considered marginal.
Chrysler’s flving jeep crashed during
the late spring and an investigation of
the program resulted in its termination.
Aerophvsics’ jeep flew for the hrst time
earlv this month, but the project is now
financed completely by the companv.
A public demonstration of the vehicle
15 planned early next month.

“Spread-the-work™ schedule provid-
ing temporary alternate week lavoffs af-
fecting some 250 emploves over an an-
ticipated seven weeks period has been
agreed upon bv officials of Chance
Vought Aircraft, Inc., and Local 893,
United Auto Workers union because
of “changes in a military and research
and development program.” The na-
ture of the program would not be iden-
tified by the company. Schedule, which
went into effect last week, 15 an effort
to prevent permanent lavofts of approxi-
mately 125 skilled workers.

Air Force has canceled its contract
with Acrojet-General for a backup first
stage engine for the solid-propellant
Minuteman intercontinental  hallistic
missile. Notice of termination was sent
te Acrojet carher this month by Air
Materiel Command’s Ballistic Missile
Center. In explaining the cancellation,
an Air Force spokesman said work by
Thiokol on its first-stage engine for the
Minuteman has progressed to the point
where the requirement for a backup
powerplant 1s no longer needed.

Westinghouse Electric Corp. has de-
veloped an Atlas missile erector control
system which the company says makes
it possible to store the weapon horizon-
tallv and erect it to firing position in
two minutes at push of a Hillgt[_' button,
Svstem will be iuilt under contract to
Goodvear Aircraft Corp., builder of the
erector.
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AIR TRANSPORT

Resignations May Spur CAB Policy Shifts

Departure of four members could leave the Board
without a majority of veterans for the first time.

By L. L. Doty

Washington—Civil Aeronautics Board, shaken by the recent resignation of
Louis J. Hector (AW Sept. 21, p. 36), now faces more sweeping changes that
could leave its ive-man membership with but one experienced member.

For the first time in its 21-vear history, the CAB will be without at least a
majority composed of veteran members if plans of three of the four remaining
members materialize. Only Vice Chairman Chan Gurney plans to retain his
seat and finish his second six vear term which began last vear. Gurney 15 now
the obvious choice to be named to the chairmanship after James Durfee, the

present chairman, resigns.

Lowms Hector was scheduled to be re-
placed immediately. Leading candidate
Jhl last week was Thomas ﬂ';nﬁ tor-
merly of the Virginia Port Authonty
and once an Assistant Secerctarv  of
Commerce. Because of his Board ex-
perience, Franklin Stone, CAB general
counsel, is now a leading candidate for a
Board seat but he probably will be
forced to settle for an unfimished term
rather than a full term.

Here 15 how the future composition
of the Board looks to observers here:

e James Durfee will accept a recess ap-
pointment to the Federal Court of
Claims and will resign from the Board
in sufficient time to take over the judge-
ship when the court convenes Oct.

5. Gurney will be named chairman.

The resultant vacancv probablv will be
filled by Stone.

® Harmar Denny has privately expressed
his desire to leave the Board in October,
In any event, Dennv's term expires Dec.
31, and he probably cannot be per-
suaded to take a second term.

¢ GG, Joseph Minetti reportedly will re-
sign within the next vear to accept an-
other position in New York. Minetti
and Hector are the two Democratic

members of the Board.
e Hector's resignation was elHective 1m-

mediatelv upon its acceptance by Presi-
dent Eisenhower on Sept. 16, and he is
116 lmlgu plrhmintmg in Board cases.
His replacement will fmsh Hector’s
term which has another three and one-
half vears to run.

Fach of the four members is leaving
for a different reason. Hector is the
only one to resign because of dissatis-
faction with the Board's structure and
its performance. And, bevond Davis and
Stone, the White House has not vet
settled on any of the six or seven cn-
didates in the running for the two
Board positions that are expected to
become vacant before the end of the
VEI.

Major influence in the final choice of
members will be carried by Federal
Aviation Agency Administrator Elwood
R. Quesada, who, bv his past record,
has shown a tendency to steer away
from political considerations in his se-
lection of personnel,

Professor Favored

Ouesada also 1s believed to favor a
college professor tvpe for at least one
of the openings on the Board, This has
given tise to speculations that Paul
Cherington of the Harvard Business
School, Stanlev Brewer of the Univer-
sitv. of Washington and Gavton Ger-
maine of Stanford University are now
under consideration for one or more of
the posts.

The Hector resignation 15 not viewed
as one of the reasons behind the
changes in the five-man Board member-
ship. Hector resigned with the knowl-
edge that Durfee was scheduled for the
Federal Claims Court vacancy and that

First Air France Boeing 707 Inter:nnhnentul FlIEE
First Air France Boeing 707-328 Intercontinental jet transport, powered by four Pratt & Whitney JT4A-3 turbojet engines, makes its ini-

tial flight at Boeing Field, Seattle, Wash.

Air France has ordered 17 Intercontinentals, will begin Paris-New York jet service this winter.

First of the planes will be delivered in October and will be flown from Seattle to Pans. Crew traming now is under way.
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Cessna Designs Four-Place Utility Jet

Detailed full-scale mockup of Cessna Aircraft Co.’s new four-place twin-jet utility airplane is being displayed at Arlington, Va., this weck
to Department of Defense civilian and military officials, opening the company’s drive to sell this privately financed project to Air Force,

Army, and Navy,

Although bearing some resemblance to Cessna's T-37A twin-jet trainer, now in service in large quantities, the

407 is a completely new design featuring a fully enclosed cabin with entrance door on right side (just in front of jet engine intake), more
powerful Continental J69-T-29 turbines delivering 1,400 Ib. thrust each and wingtip fuel tanks to extend range. Model 407 has a design
maximum level cruise speed of 404 kt. at 45,000 ft., maximum speed of 423 kt., range of approximately 1,380 naut. mi. and gross weight
of 9,300 1b. Cabin is designed for 7.5 pressure ratio. Designed as an economical high-speed light transport, crew refresher training and
missile site liaison vehicle, the Model 407 probably would cost about $200,000 and, because it uses T-37A components, could be placed
in production rapidly after receipt of contracts. Cessna probably would await receipt of contract or indication of firm interest before build-
ing an actual flying prototype. Airplane also could be developed for the business flying market if sufficient military production developed.

Dennv was eager to retire. He pnﬂmhh
also knew of Minetti's plans. In view
of this awareness of the prospects of an
carly revamping of the Board's mem-
bership, Hector's resignation has drawn
some criticism from il‘ldll!-i-t:l'j.' and gov-
ernment circles.

One airline official recalled that Hee-
tor had answered strongly in the affirma-
tive to a question during the Senate
hearings on his nomination asking if he
planned to serve out his full term.

During his tenure, Hector had grown
creasingly  popular with  top ;Ill']l'l'lf.-
ofhicials as a member who acted with
intellectual honesty backed by a widen-
ing understanding of basic airline prob-
lems. His resignation, however, is being
viewed by many within the industrv as
a miscalculated move,

Several airline spokesmen feel that
his proposal for reshaping the CAB as
outlined in his memorandum to Presi-
dent Eisenhower (AW Sept. 21, p. 36)
15 valueless without Hector on the
scene to promote it and back it against
the resistance it will inevitably meet.
In addition, a number of industry offi-
cials, as well as Board staff members,
ar¢  expressing serious concern  that
major cases pending before the Board
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mav be unnecessarily delayed, if not
actually jeopardized, by the resignation.

Tiedin with these major cases are
certain established Board policies that
could feasibly be scuttled by a change
in the character of the Board.

An example is the Board's adopted
policy on local-service operations, in-
cluding the “use-it-or-lose-it” policy,
skipstops to lengthen stage hauls and
the transfer of some routes from trunk-
lines to local-service carriers. The policy
15 expennmental at best, and its benchts
can be determined only after it has
been in practice for a number of years.
A new Board could justifiably introduce
d IL‘-.IHEE']. Pﬂlllﬂ. {'thttlllg A SCrous 1U"|‘1
of time in the development of local-
service operations.

A policy now being formulated with
respect to subsidv standards also could
be dropped bv a new Board, even
though a considerable amount of time
and expense already has been devoted
to the project.

A third policy that could be threat-
ecned by a new Board—and several car-
riers would like to see it threatened—
has to do with the strengthening of
smaller trunklines by increasing compe-
tition on major routes. Outcome of the

Southern Transcontinental Service Case
now in its early stages of proceeding
could definitely be affected, not only by
a change in policy but, probably, by a
change in Board members.

Hector, in his memorandum, accused
the Board and im]r.pcn:]cnt commis-
sions of making policy with “appalling
inefhciency” and urged that pDIlm-
making functions be transferred to an
executive agency 1 much the way amr
safety policy and planning was trans-
ferred to the Federal Aviation Agency.
He said:

*. .. 1n some economic matters, such
as the encouragement of air cargo, where
the Board has achieved nothing in a
decade, the FAA has already proved the
value of an executive agency by
evolving in a few months an imagina-
tive and far-reaching program.”

Of all the major cases pending before
the Board, the General Passenger Fare
[nvestigation, which 1s now being voted
upon by the four remaining members
of the Board, is the leading issue in
current airline activibies, A tie vote on
one or more of the three phases of the
casc 15 possible as the result of Hector's
resignation.

In such an event, Hector's replace-
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The electrical uses of Temp-R-Tape include slot lining, inter-
layer and interphase insulation, harness bundling, wrapping
for microwave components, transformer coils, capacitors
and high voltage cables, etc.

As a low friction, non-stick facing, Temp-R-Tape applica-
tions range from facings for film guides in sensitive elec-
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Chemical resistant facing applications include masking
tape in high temperature dipping operations.

All four of these pressure-sensitive Teflon tapes are avail-
able from stock in rolls and in sheet form. In addition to
Teflon tapes, CHR also makes a fiberglass tape with ther-
mal curing, pressure-sensitive silicone adhesive (Temp-R-
Tape GV) and silicone rubber coated fiberglass tape with
thermal curing, pressure-sensitive silicone adhesive (Temp-
R-Tape SGV).
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— —100°F to 500°F applications
— Class H and Class C insulation

— Non-stick and low friction facing
— Chemical resistant facing

TEMP-R-TAPE T is a .006"” pressure-sensitive
Teflon tape with —100°F to 400°F (—70°C to
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ment s virtually under a direct oblhiga-
tion, according to a legal memo that has
been circulated through the Board, to
study the case’s history and cast a vote
to break the tie. The replacement has
no such obligation in petitions for re-
consideration but can act according
to his ewn discretion,

Thus, Hector left the CAB with the
General Passenger Fare Inveshgation
well bevond the point of no return, Yet
he has this charge to make in his memo-
randum:

“In the twentv vears since its crea-
tion, the CAB has still not finished
the formulation of a policy on the gen-
eral level of passenger fares.”

Another interesting aspect of the
Hector resignation concerns the New
York-San Francisco Nonstop Service
Case. The vote was three-two in favor
of authorizing American Airlines to
operate the nonstop service with Hector
voting with the majonty.

Since the resignation, Northwest,
TWA and United have filed petitions
for reconsideration, If each of the four
remaining members holds to his original
vote, the petitions will die with a
tic vote unless Hector's successor
chooses to cast his vote.

Hector was particularly enitical of the
B{:l.ll'[] 5 failure to take afhirmative action
1 l'L"llJPLHhIl'lg the position of U. 5. car-
riers in the international feld. He
charged:

“We are still proceeding on the basis
of a set of principles deriving generally
from an agreement made with the
British at Bermuda in 1946, which have
become L'unfu.-.'ﬂd and unrealistic in re-
cent vears.” Hector has been the main-
stav in dealings with Mexico on bilateral
pruh'lf.m'-: and 15 well acquainted with
the issues involved. Had he remained
on the Board, he would have been the
Board's representative in renegotiating
the Mexican air transport bilateral
agreements when they are reopened next
year.

Other major cases that are pending
and which will be decided upon without
Hector are the Rate of Return Local
Service Carriers Case now  awaiting
briefs with oral arguments scheduled
for October, foreign aspects of the
Large Irregulur Air Carrier Investigation
and the Pan Amerncan-National agrec-
ment calling for the leasing of jet air-
craft and the exchange of common stock
between the two companics.

The investigation of the Air Trans
port Assn —ufﬁtm'lh called “inspection
and review '—is still in progress and the
removal of Hector from the picture may
have a strong effect on how the results
of the investigation are used. Hector
admits in his memorandum that there
was a bitter conflict among members
as to whether the investigation should
have been launched.

Hector makes this statement on the
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Curved Macelles Proposed for SC.5 Britannic

Curved nacelles in artist's conception of Short Brothers & Harland SC.5 Britunnic turbo-
prop freighter are the only external change from the Mk.3 Britannic (AW Mar. 2, p. 37).
Gross weight of the SC.5 is proposed to be 218,000 1b. compared with 195,000 Ib, for the
Mk.3. The newest version's powerplants will be four Rolls-Rovee Tyne R.Ty. 12 turbo-

props rated at 5,730 eshp. each.

The SC.5, scheduled to ﬂ'I. in L.n]*. 1962, is being

dewiupl:d tor the Royal Air Force. Britannic design uses the same wing, hulp]dm,, under-
carriage, flight deck and systems as the Bristol Britannia. Owerseas sales will be handled

by Bristol Aircraft, Ltd.

ATA imr:atiglti{m which would suggest
Hl it l!l‘: lﬂﬂlg'l'lzltl{.ll'l may hl’]:]'lg .lI'H}IIE,If ] |
{IJITLant approach tow ard the matter:

“At each step of the mvestigation, the
battle between those who hlmngh sup-
port it and those who are lukewarm 1s
fought out all over again. The members
are not to be criticized for this, They
have strong convichions on the matter,
and they continue to hope that they
an persuade  their  fellow members.
There 15 no top executive who can bring
discussion to a close, announce a policy
and then carry it out.”

Hector's Proposals

In lus memorandum, Hector strikes
out at no particular individual but at-
tributes Board imnefheiency to a basic
weak structure.  His proposals for a
remodeling of the Board first reported
by Aviarion Week (Sept. 21, p. 35)
dIC;

e Basic policies and economic n:'guinl-
tory policy should be formulated “on a
unified and rational basis by the execu-
tive branch of the government under
the direction of the President.”

¢ Routine administration of ecconomic
regulation would be handled by a dele-
gation within the execative branch “in
the same way that countless other ad-
ministrative tasks are performed.”

® “Adjudication of major litigated cases
and appeals from administrative action
should be performed by an administra-
tive court, free from policy-making or
administrative detail. The members of

such courts should be appointed for a
fixed term, and thev should be as genu-
inelv independent as judges of other
statutory courts such as the Court of
Claims and the Tax Court.”

Since the memorandum had not bu:‘.‘n
widely circulated by late last week, in-
dustry reaction to the Hector l'f_]:llﬂrt
was sparse and non-committal. How far
his detailed 72-page report will go
toward bringing about reforms in the
CAB s still a matter of conjecture but
Board staff members are convinced
that it will attract much congressional
attention next vear and that Board
members can  expect  to spend  long
hours on Capitol Hill answering ques-
tions  of "‘l:'}]'ll'frf_*‘-.HI{]Th'I] v ::‘:«.tlﬂ"lft}rs
nrobing CAB u:ti!. 1Hes.

Such congressional action may or may
not result in a study similar to the
Curtiss Report that culminated in the
formation of the Federal Awviation
Agency.

That the memorandum will stir
some  action, however, i1s best indi-
cated by the reaction of Rep. Samuel
N. Fredel (D-Md.) to the speech
made last August by Hector and one
which forms the basis of the material
contained 1 the memorandum. Fre-
del said in part:

“Mr. Hector should be commended
for his interest in reform and improve-
ment, but he should focus on the im-
mediate possibilities for reform such as
a wiser expenditure of appropriated
Money.
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The new jet-prop Vanguard is the airliner that offers Viscount quiet—plus the biggest profit
potential in airline history. It is the only second generation jet-prop in the world.
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Hertz Air Rental Plan
Attacked in Complaint

Washington—Rental of private air-
craft by Hertz Rent-A-Plane Svstem,
Inc. hit a legal snag when Civil Acro-
nautics Board attornevs charged the
company with excessive control of its
air taxi operator members and failure
to comply with CAB regulations.

Answering cmnp]amtf. filed last De-
cember by the National Air Taxi Con-
ference, Inc. that Rent-A-Plane 1s opera-
ting in violation of CAB regulations,
Board Examiner Walter W. Bryan said
the plane rental company, a wholly-
nun-::d subsidiarv of the Hertz SHELm
[nc. auto rental agency, 15 an indirect
air carrier which has failed to obtain
cither authority to conduct operations
or an exemption, thereby violating pro-
visions of the Federal Aviation Act.

Brvan also found that terms of agree-
ments between Hertr Rent-A- thc and
its licensed members allowed the cor-
poration to dominate the operations of
its members in further violation of other
sections of the act, He asked the CAB
to issue a cease and desist order that
would direct the Hertz subsidiarv to
file ibs licensing agreements with the
Board in terms that will identify the
individual air taxi operators.

Brvan said that, although Hertz Rent-
A-Plane does not actually own or operate
anv aircraft for hire, the terms of its
licensing agreements permit it to domin-
ate the business practices of Rent-A-
Plane members, without anv legal re-
sponsibility for the passengers carned.
On the other hand, Brvan said that the
hrm's advertising campaigns create the
unpression that [Iur’r}f. conducts. and 1s
responsible, for the entire operation,
Rent-A-Plane, Brvan said, is primarily
an  administrative organization, which
licenses air taxi operators to operate
under the Hertz name.

The examiner said the average pas-
senger 15 unaware of anv party to the
arcraft rental other than Hertz until he
reads the “smaller” print on the reverse
side of the agreement, which contains
a clanse exempting the corporation from
any legal responsibility,

“Certamly,” he added, “an operation,
such as advertised by Hertz, cannot
cscape regulation by merely inserting an
L1L11]|J.1tmn clause in small type on the
reverse side of a contract for hire”

License agreements between Hertz
and air taxi members “severely” re-
strict the freedom of the imdividuoal
operator, according to Brvan, who said
the corporation is in a position to con-
trol operator members by issuing pro-
cedures, methods, rules, policies and
regulations.

Terms for licensing include stipula-
tions that members must feature the
Hertz emblem on all aircraft, stationery

AVIATION WEEK, September 28, 1959

and contract forms, permit Hertz repre-
sentatives access to ﬂptrﬂmr's hooks,
charge time and mileage rates deter-
mined by Hertz, provide imsurance cov-
erage in amounts set by the corpora-
hnu and install private- line telephones
in the Hertz name.

In turn, Brvan said, members of Hertz
Rent-A-Plane  benefit from national
advertising, merchandising, promotion
and public relations programs conducted
bv Hertz. Original contract terms be-
tween Hertz and air taxi operators called
for an annual fee to Hertz of 5200 for
each aircraft rented under the firm's
name plus 10% of the operator's gross
rental and charter receipts.

National Air Taxi Conference also
complained that Hertz later changed
these contract terms to set the per-
centage due Hertz according to the size
of the citv from which the member
operates, with extra fees due if business
volumes exceeded a prescribed level.

As fturther evidence that Hertz Rent-
A-Plane Svstem, Inc.'s national advertis-
ing tends to leave the impression that
the corporation conducts and is fully
responsible for the aireraft rental service,
Brvan samd, all of 1,500 auto rental
offices of Hertz Svstem, Inc, a subsi-
diary of Hertz Corp., were advised to
handle Rent-A-Plane reservations.

.'-.'l.,.'

Chicago Helicopter
Buys Sixth S-58

Chicago, IlL.—Sixth Sikorsky S-58 has
been added to the feet of Chicago Heli-
copter Airwavs with the purchase of a
reconditioned helicopter from Sikorsky.
The manufacturer recently  bought
from Vertol three 5-58s and five 5-55s,
the former fleet of New York Airways,
which had been turned into Vertol
Aircraft Co., as part of the New York
airline’s purchase of Vertol 44-Bs.

John §. Gleason, Jr., president of
Chicago HLllL{Ii'_!l'Ll' Airwavs, said the
additional $-58 was required to handle
increasing passenger loads, which were

719 for the frst eight months of
1959 and totaled 21,114 passengers in
August. Jet airliner traffic into O'Hare
International Airport has had a strong
impact on the helicopter traffic, accord-
ing to Gleason. Passengers connecting
with jets accounted for 40% of the
total August trathe of CHA.

The carrier expects to handle more
than 170,000 passengers during 1959,
August load factor was 51.7%.

Sikorsky has reconditioned and sold
two of the 5-35s acquired from Vertol.
One went to Acro Service Corp. and one
to World Wide Helicopters.

Polish and Rumanian 11-14M Transports

Russian built I1-14M transports operating under the colors of LOT, (above), the Polish
national airline, and TAROM, the Rumanian national airline, (below), are shown in Kastrup
Airport, Copenhagen. The I1-14M is an improved version of the original Il-14, once in
widespread service with Aeroflot, the Soviet airline. The I1-14M s powered by two 1,550 hp.
radial engines and carries a payload of 24 passengers plus about 4,000 1b, of cargo. Cruise

speed is about 200 mph.
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Newport News, Hampton, Williamsburg and Yorktown

“For an airport serving growing communities,
concrete is the only sound investment for runways”

Says E. C. HAHHH, Manaoger, Patrick Henry Airport, Newport News-Hampton, Virginia

“With more and more industry coming in (which
our airport with its concrete runwavs helped at-
tract) we have big plans for airport expansion.

“On the basis of experience, we know that con-
crete runways will give the best service. Year after
year, you get real money savings. You don’t need
constant repairing and resurfacing as with other
pavements. You can really plan ahead with con-
crete, knowing that what you do today will never
be obsolete,

““Here at Patrick Henry Airport, we have a
safety record second to none. And a lot of the credit
for that goes to our concrete runways. For sure-
footed landings you can count on concrete’s grainy

PORTLAND CEMENT ASSOCIATION

A national organization to improve and extend the uses of concrete

46

Patrick Henry Airport, serving the Peninsula Area, including the cities of

. |

surface, It means dependable skid resistance and
faster, uniform braking action, rain or shine, At
night or in a fog, a light-colored concrete runway
is always brightly outlined against the dark areas
around it. No other pavement gives that kind of
visibility.”

Far-sighted communities everywhere are making
concrete pavement an important part of their air-
port planning. It brings the most for their money—
and economic and safety benefits far beyond the
actual money savings.

Unions Planning Mutual Aid Pact
To Counter Airline Aid Agreement

Washington—Threat of intensified

airline labor disputes and possibility of

industry-wide bargaining mounted last
week as six air transport unions planned

a mutual aid pact as a counter to the
1111.1hml aid pact signed last vear by six
major airlines.

Airline pact was signed last vear by
Capital Airlines, Eastern Air Lines,
American  Airlines, Pan  American
World Airwavs, Trans World Airlines
and United Air Lines at a time when
Capital had been struck by the Inter-
national Assn. of Machinists and other
carricrs were threatened with  strikes
(AW Nov. 10, p. 40). Civil Aeronau-
tics Board subsequently approved the
pact.

Although union attornevs had indi-
cated such action might result from
CAB approval of the airline pact, an-
nouncement of the labor union agree-
ment at the Amencan Federation of
Labor-Congress of Industrial Organiza-
tions convention in San Francisco came
as a surprise to most of the airline
industry.

Members of the proposed “coordi-
nating committee for unions in the air
transport industrv” are the Interna-
tional Association of Machinists, Air
Line Pilots Assn., Flight Engineers In-
ternational Assn., Air Line Dispatchers
Assn,, Transport Workers Union and
the Brotherhood of Railway Clerks.

As outlined bv IAM President A. J.
Haves, main concern of the union com-
mittee would center on the following
five point program:
® Problem of working hours and con-
ditions brought about by jet aircraft,

e Expansion of the air freight industry.
e Effect on labor of the airline mutual
aid pact.

® Solution of air safety problems.

e Effect of the new labor reform law
placing greater restrichions on  union
activity.

Actual working details of the pro-
posed committee will not be deter-
mined until after a November meeting
of the members in Washington.

While neither the AFL-CIO nor
anv of its coordinating committee mem-
bers would officially comment bevond
their  brief  statement, other labor
spokesmen did not hesitate to point
out that the primarv purpose of the
committee 15 to combat the airline mu-
tual aid pact and fght the inroads of
the Teamsters Union in the growing
fcld of air freight. Farlier this vear,
Teamster President James R. Hoffa
directed umon ofhcials in 22 major
cities to survey airports for workers that
might be persuaded to join Teamsters.
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Reasoning behind the Hoffa recruit-
ing drive, a committee spokesman said,
is that the steady growth of air freight
may soon account for a major portion
of long haul freight I:mnspmt and if
the air frmght industry is not unionized,
Teamster bargaining powers in  the
trucking industrv might be weakened.

Union committee plans to fight the
airline mutual aid pact, under which
four of six carriers collected benchts
while struck last vear and call for a
change of contract dates by the six
unions involved so that contract renew-
als fall on a common date. All carriers
refusing to grant the unions’ collechive
bargaining demands could thus be
forced into a strike simultancously, ac-
cording to union spokesmen.

Clear indications that the unions
plan such a course were evident last
vear when representatives of the engi-
neers, mechanics and pilots’ unions
fought the airline mutual aid pact be-
fore the CAB. At that time, FEIA
warned the Board that approval of the
management agreement could lead to
the “prospect of a unified labor front
in the airline industry for the purpose
of breaking the combine,” while ALPA
stated that approval might lead to an
industryv-wide strike by its members.

However, airhines feel that unions
might think twice before carrving out
their across-the-board strikes, since any
large scale crippling of the airline -
dustry could be termed a national emer-
gency, permitting the government to
assume control of the carriers until
labor disputes were settled.

The labor committee also hopes to
scttle the current cockpit jurisdiction
dispute between the engineers and pi-
lots. An ALPA petition (AW Sept. 21,
p. 47) asking the National Mediation
Board for a class and craft determima-
tion of flight deck crew members with
United Air Lines drew a stern rebuft
from AFL President George Meany,
who last week informed the pilots’
union that their action is considered
“union raiding’" in violation of AFL-
CIO constitutional principles.

Flying Tiger Accused
Of Illegal Lease Plan

Washington—Charges that the Flving
Tiger Line armnged the establishment
of a Part 45 air carrier in order to share
in its profits as a small business oper-
ator handling Nilitary Air Transport
Service contracts were hled last week
with the Civil Aeronautics Board.

Attomevs filing for California Hawai-

Cancellation Costs

Washington—Cutting its order of
Douglas DC-8 turbojet transports from
20 to 16 cost Eastern Air Lines a total
of $352,000, according to Thomas F.
Armstrong, Eastern executive vice presi-
dent,

Testifying at hearings in the Civil
Aetonautics Board Southern Transcon-
tinental Service Case, Armstrong said the
loss represents the amount of interest it
would normally earmn on the funds it had
on deposit with Douglas for the four
aircraft. Armstrong told the Board that
during early cancellation negotiations,
Douglas had originally asked Eastern to
pay the manofacturer $2.3 million, or
$575.000 for each of the four aircraft
involved in the order cancellation.

ian Airlines contended that Flving Tiger
Line helped establish Pacthe Interna-
tional Airways for use as a “stooge to
bid on MATS contracts” for small busi-
ness firms and leased one of its aircraft
to Pacific International for a one-day
period to help the smaller carrier mecet
IFederal Aviation Agency requirements
for an operating cerhificate as a Part 45
operator.

In addition, they claimed that Pacife
International has no pilots or operating
personnel and has failed to make any
revenue flights since its establishment.

Asking the Board for a cease and de-
sist order against Flving Tiger, the com-
plaining carriers said the large cargo
airline 1s engaging i unfair “business
practices and controls the operation of
Pacific International through illegal
lease and the use of Flving Tiger per-
sonnel.

Rumanian Carrier
Predicts Traffic Boost

Budapest—TARCONM, Rumania’s state-
owned 11r|1|1L aided by sharply-increased
inter-satellite nation  tourist travel, is
anticipating a 23% gain In passenger
business this vear,

TAROM reports that it carned over
10,000 wvacationers to the Black Sea
coast and the Danube delta from East
Germany alone during the past scason.
Deputy Director C. “Nenoiu, predicts
that acquisition of Russian four-turbo-
prop II-18 transports, together with the
mauguration of new routes and the start
of night-time operations, will boost trat-
fic substantially in the carlv 1960s.

At present, TAROM uses Sovict-
built Il-14s for international flights to
Moscow, Sofia, Budapest, Prague, Ber-
lin, Warsaw, Belgrade, Vienna, Athens,
Brussels, Copenhagen and Stockholm,

Russian Li-2s (DC-3s) provide sched-
uled service on 11 domestic routes
stemming from Bucharest,
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Delta DC-8 Takeoff at Idlewild

Sharp climb angle after takeoff is demonstrated by this Delta Air Lines Douglas DC-S,
shown leaving Idlewild International Airport for Atlanta, Ga.; smoke is from water injection,
Delta started New York-Atlanta service Sept. 18 with DC-8 in 119-passenger confignration,
United Air Lines began DC-8 service the same day.

United Asks Rehearing in Case

Washington—United Air Lines asked
for a complete reheanng of the New
York-5an  Francisco Nonstop  Service
Case last week on grounds that parties
m the case attempted to bring pressure
to bear om Civil Acronantics Board
members.

In a sharplv-worded petition, United
charged that American Airlines, the City
and County of San Francisco and the
Port of New York Authority attempted
to mfluence the Board and its staff in
the case. The Board's decision gave
American Airlines nonstop  operating
rights between New York and  San
rancisco.

The petition charged that the three
parties in the case “had acted m gross
violation of the Board's principles of
practice and of fundamental principles
of procedural due process.”

The airlime said that known com-
munications addressed to the Board and
other efforts to influence Board mem-
bers or the CAB staff fall mmto these
hve categories:

e Communications addressed directly to
the Board from the mavor of San Fran-
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cisco or other representatives of the City
and of the Port of New York "'l.ltﬂlﬂﬂh
e Similar communications written by
non-partics—but mspired by parties to
the proceeding—including the governor
and licutenant governor of Californma,
senators from California, New York and
New Jersev and a number of congress-
men.

e Communications sent to members of
Congress suggesting that they exert in-
Auence on the Board and its staff.

® Public statements made bv the inter-
csted parties suggesting that pressure be
bronght to bear on the Board.

¢ Direct communications with members
of the Board and its staff m a meecting
“ostensibly cluignul to do no more than
discuss ‘ge neral avis m:m problems n the
Citv of San P'rancisco.” ™

United also questioned the “faimess”

of the Board's action during the oral
argument in which members of Con-
gress favorable to Amencan Airlines
argued for over two hours i addition
to American’s allotted time of 40 min.,
while United's entire presentabion was
limited to 30 min. Prior to his resigna-

tion, CAB Member Lows Hector ruised
this issuc in a dissent charging that this
disproportionate representation was “an
unfair mode of procedure™ (AW Sept.
21, p. 36).

United also sad that traffic hgures
presented to the Board were forecasts,
rather than the actual facts now readily
available.

The airline said i the petition
that in July last vear, there was a
datlv average of 127 to 328 empty seats
between New York and San Francisco
and maintamed that “there 1s no evi-
dence that a single San Francisco-New
York passenger was deprnived of air
transportation between those cities™ due
to inadequacy of service.

PanAm Reorganizes
Top Management

New York—In a reshuffle of Pan
American World Airwavs top manage-
ment, Rugu Lewis has been named
executive vice ]:ur::'mlr:nt administrabion.
Loewis' former ]'Jt]!-iiﬁ[]ltl was execuhive
vice-president-development and defense
projects.

John C. Leslie, former viee president-
administration, becomes a viee presi-
dent and assistant to President Juan T.
Trippe under the reorganization, Leslie
will handle specal :!ﬁ‘.lgl'll‘klf:'i‘ll"-. from
Trippe and will continue to represent
the company in International Air Trans-
port Assn.

He will continue to  coordinate
the activities of Pan American con-
cerning  international  air  agreements
and will continue to represent the com-
piny on the board of the Air Transport
Association.

Lewis will coordinate activities of the
Atlantic, Latin Amernican and Pacifc-
Alaska divisions of the airline, as well
as trafhe and sales activities, technical
assistance programs, company mobiliza-
tion and the Civil Air Reserve [Fleet
program, and the Pan American invest-
ment in Panagra.

Samuel F. l‘rmr former vice presi-
dent and assistant to the president, will
remiain a vice president and will con-
tinue to coordinate system public rela-
tions and polar route .'I]jlilllf'il'l{'flﬂ activi-
ties.,

John B. Gates, as vice president-
development, will supervise the develop-
ment of overseas travel and  tourst
facilities and will coordinate the execu-
tive department activitics i respect to
Intercontinental Hotel Corp., a whaolly
owned subsidiary.

Vice Presidents TFrankhin  Gledhill
and Russell Adams will now report to
Lewas.

The reorganization of executive re-
sponsibilitics was occasioned, according
to the airline, by “the expanding scope
of Pan American’s interests,”
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Douglas DC-9 four turbofan transport will be available in three passenger conhgurations; fuselage cross sections are at left. Douglas Aircratt
also is studying a twin-engine version (AW Sept. 7, p. 40).

Design Details of Turbofan for Douglas DC-9

—35“ DIA

First experimental prototype of Pratt &

Whitney's JTF10A-1 turbofan engine, four

of which will power the proposed Donglas | -

DC.9 jet transport, is scheduled for initial T § T T |
rmnning before the end of the year. New e | £ Hd ETT"
turbofan is designed for use in tramsports ‘q B i 32 _ |

in the 90,000-130,000 1b. gross weight class 1 | i S 52 S -

(see drawings at right). Top drawing is en-
gine outline in top and side views; bottom " 128.4"
view shows engine in longitudinal conhgura- ;
tion, First experimental run is scheduled for & FRONT -£ REAR
December and frst flight is planned for De- | MOUNT MOUNT
cember, 1960, Pratt & Whitney expects to 756 —
deliver prototype engines by Aprl, 1961,
and production engine deliveries are sched-
uled for July, 1962. The JTF10A-1 is a
smitller member of the J57 turbojet family,
which includes the JT3D turbofan (AW July
27, p. 43). Pratt & Whitney is applying
certain refinements  that were developed
since the JI3C and JT3D were designed, !
but using the basic JT3D configuration e —— ' :
ofters a considerable saving in time and
design cftort, officials pointed out. Company
rates the engine at 8,250 Ib. thrust and says
it has a good growth potential. JTF10A-1
weighs 2,110 Ib. with the fan exhaust duct,
and it has a bypass ratio of 1.5, The JTF- |
10A-1 which will be wsed on the DC.9 |
transport has an annular bypass sleeve that 1]
carries the bypass air the length of the engine T
case, but Pratt & Whitney also is prepared
to build the engine with a bifurcated duct F

L 5 -

that will exhaust the bypass air just aft of the

tan in the front section of the engine. Thrust |
reversers can be provided with each version.
A major advantage of the JTF10A-1 is a
specific fuel consumption that is about 10%
lower than that of conventional jet engines. L — R et
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HOT GAS
SYSTEM

COMPONENTS
NOW
AVAILABLE
FROM

/
CHANDLER /.,

ECO

EVANS — s

As by-products of extensive development work in
the field of high-pressure pneumatics, Chandler
Evans has—over the past several years—designed,
developed, tested and produced a number of hot
gas servo system components, some of which are
presented here.

The products shown and described were devel-
oped for use with high-pressure hot gas generated
from liquid or solid propellants, and are suitable
to such applications as auxiliary and control power
systems for guided missiles and space vehicles.

All the components shown are developed items,
ready for use. However, because they have been
fabricated to meet the requirements of particular
applications, the specifications presented should
be considered only representative. Design modifi-
cations can readily be made to adapt these devices
to your requirements.

If you, too, are engaged in hot gas systems work
and want to save considerable time and money in
development, by using proven components not
heretofore available, CECO will be happy to afford
you its traditional cooperation.

For detailed information on these and other
components, or for data on CECO’s hot gas servo
systems, contact any of the Field Engineering
Offices listed at the right.

CHANDLER

S50

EVANS

LIGHTWEIGHT HYDRAZINE
REACTION CHAMBER

This reaction chamber, containing a suitable catalyst
bed and injection nozzle, is used to generate hot
gas. When hydrazine from a pressurized source is
introduced, the catalyst immediately initiates a chem-
ical reaction which continues until the fuel supply is
exhausted.

Representative specification:

Operafting temperature. . .....ovoveuues. to 1800°F.
Operaling pressuré. . . . .coevescisnsssss to 2000 psi

i R e S e g J0 Ib./sec.
Oparafing Hme . . oovis isevusssvensss in excess of 5 hrs.
Weight {including cotalyst) . ............ 1.27 Ibs.

I e s e 1.50" O.D. x 5.00*

REED-SUSPENDED, CLOSED
CENTER SERVO VALVE

Developed for use with hot gas produced by decomposi-
tion of liquid propellants, the servo valve shown here

is currently available in a variety of sizes to accommo-
date the requirements of individual applications.

Representative specification:

Inlet gas supply pressure. ......... to 2000 psi
Inlet gas supply temperature....... to 1500°F.
Operating temperature {ambient] . .. to 350°F.*
Voalve Blroke. . ciiiisi i iasine +.004"
Flow capacity (total gas flow). ... .. .01 Ib./sec.

air (@ 1500°F., 2000 psi
Overboard leakage

(valve at null position). . ........ 10% of total flow
Power input (maximum)........... 2 watts
Matural frequency . . . . - cocvvvannn 430 cps
Welght. . ..covvnnnrsrirsessnnss 1LOD 1B,
SEE o, i L ey i ors . 175" 275" x 175"

* With additional torque-motor cooling,
ambients to 1200°F., can be tolerated,

CORPORATION

PROPELLANT
FLOW MODULATING
AND PRESSURE

REGULATING VALVE

The problem of operating hot gas generators at a
specified constant pressure level led to the design, test
and development of the liquid fuel regulating valve
pictured here.

This valve may be described as a spring-loaded, spool-
tyvpe throttling valve. Full open when the pressure at
its outlet port (gas generator pressure) is low, 1t
progressively closes off as the outlet pressure increases.

With minimum leakage an important objective, the
valve shown meets the following specification:

Flow (hydrazine). . cccccsssnnasssssnss .002 1o .02 Ib./sec,
Upstream pressure . ... ..cccessassasnss 300 to 3000 psi
Regulated pressure . .i...oovecenarsssss 500 to 2000 psi
TODBIAIIEE . .+t v sbceih 50 B b bbb AR S 0" to 200°F,
ORI s 5 i e e e ot b W W T R e .38 Ib.

B R U N ek 1 v e e 1.75" O.D. x 3.00"

Limited changes in regulated pressure can readily
be accomplished by means of a simple adjustment
screw. Broader changes in regulated pressure or in flow
capacity can be accomplished through slight re-design
of the spool or spring elements.

SOLID PROPELLANT HOT GAS FILTER

Since small-orifice areas of servo valves cannot tolerate
contaminants produced by combustion of solid propel-
lants, CECO found it necessary to develop the special
hot gas filter shown here. Unlike those heretofore
available, this filter can easily be cleaned for re-use
and has amply demonstrated its ability to withstand
the temperatures and pressures encountered in hot
gas systems,

It operates as follows; hot gas flows into an annulus
between the filter element and housing, then diffuses
through to the outer surface of the element, depositing
solid particles as it goes. With gas flow at .015 1b. /sec.,
this filter operates for several minutes, with average
contamination, filtering out particles as fine as 10
microns.

Representative specification:

Operating temperature. . ......cvvuu... to 1800°F.
Operaling pressure. ........cccccvvenns to 2000 psi

Initial pressure drop at.015 Ib./sec.. ..... 2 psi (@ 1000 psi
Filter housing $i2@.....cc0esassssssosca 1.38 O.D." x 5.007
WG . o i s ans Sinaas AR A .88 Ib.

CHANDLER

EVANS

HOT GAS PRESSURE RELIEF VALVE

Typical of component hardware developed by CECO
in its work with hot gas servo actuation and reaction
systems is the valve pictured here. While it can easily
be modified to satisfy other requirements, specifica-
tion for the valve shown 1s as follows:

Relisfpressure. .. ...cvovcnesnninn . 1000 psi*

Reseat pressure . ......ccooniennnns 230 psi

Ble s o s s et 02 Ib./sec. (@ 1000 psl
Temperalure. .. cciesviauesaiieiss 1800°F.

WREGIE - s iR R e 032 Ib.

* Adjustable from 800 to 1200 psi.

HOT GAS REACTION CHAMBER
FOR LABORATORY USE

This unit is used as a “workhorse" hydrazine re-
action chamber to provide clean, hot, high-pressure
gas for test purposes,

Ideal for laboratory use, its flow rates range be-
tween 001 and .1 b, sec., and may be extended in
either direction by changing nozzle and load orifice
sizes. Operating temperatures are between 1200°F.
and 1800°F, with pressures to 2000 psi.

The chamber i1s préheated by an electrical coil, a
feature which facilitates repetitive starting without
need for disassembly between test runs to renew
the catalyst.

The above picture shows CECO’s generator with
the pressure regulating and flow modulating valve
in position. For those who require a complete,
“packaged™ system for providing a continuous
supply of hot gas, Chandler Evans can supply a
complete laboratory model hot gas generator sys-
tem including the fuel storage, pressurizing, purging
and pressure regulating elements in addition to the
gas generator reaction chamber described above,

CECO FIELD ENGINEERING OFFICES:

WEST COAST

WILLIAM B. GURNEY

7046 Hollywood Boulevard

Hollywood 28, California
MID-WEST

KENNETH L. MOAN

Room 305, Spitzer Building

/-./ Toledo 4, Ohio

/'CECO EAST coasT
ROBERT M. CAMPBELL
\_-’#:ﬂ“ﬁ;:;fgls Chandler Evans Corporation’

Charter Oak Boulevard
West Hartford 1. Connacticut’

CHANDLER EVANS CORPORATION

Literature, including a reprint of this ad,
available by request to Department £9.

CORPORATION



'AIRLINE OBSERVER|

» Vickers-Armstrongs is canvassing Commonwealth operators with a VC.11
family of short-medinum range turbojets based on the VC.10 (AW Sept. 21,
p. 38). The project will include the rear-mounted four-engine conhguration
of the VC.10, but using a smaller bypass engine than the Rells-Rovee
Conway. None of the varions designs in the VC.11 group show much
exterior difference, but each will be optimized for a particular combin-
ation of range, payload, speed and weight. Vickers told Aviation Week
its objective is to produce a basic structure more flexible than the
DH-121, so that with its variants, the VC.11 series could replace most of
the Viscount series of aircraft. Vickers maintains it could get the aircraft
into service within four years of receiving the first order and is prepared to
go ahead with the project without a British airline order.

» Northwest Airlines will win operating rights between Hong Kong and
Tokyo. Civil Aeronautics Board last week voted 4-0 to request the State
Department to notify the British government that Northwest is now author-
ized to serve the route, Northwest previously had been prohibited from serv-
ing Hong Kong becruse the carrier's terminal points—Seattle and Portland—
were not listed as traffic points in the Bermuda Agreement. Northwest, how-
ever, later discovered that the two cities had since been quietly added to the
agreement, giving the carner the nght to implement its cerbiheate which
extends its Pacihe route from Tokvo to Hong Kong.

* Air India Intemational is looking at Lockheed Electras and Boeing 720
turbojets for its medium-range route. British Overseas Airways, meanwhile,
is attempting to persuade Air India to buy the de Havilland Comet 4 for its
shorter routes and, as an additional inducement, de Havilland has offered to
accept the carrier's Lockheed Constellations as trade-ins on the Comets.
Also, a factor in favor of the Comet is “dollars would not be required to buy
them."”

» Japan Air Lines officials will iv to Washington next month to draw on the
517 million credit negotiated with the Export-Import Bank in December,
1956, to inance four Douglas DC-8 turbojet transports scheduled for delivery
in May. Export-Import Bank thus far has approved loans for the purchase
of 27 U.S. turbine aircraft bv foreign flag carniers.

> Watch for Pan American World Airways to apply for an Export-Import
Bank loan to cover costs of hotel equipment, such as air conditioning units
and kitchen facilities, for the carrier’s chain of overseas hotels.

» Pan American World Airways and Trans World Airlines will press hard
for lower fares at the International Air Transport Assn. traffic conference
which opens this weck in Honolulu. Pan American wants to extend
economy class fares which are now effective only on North Atlantic routes
to include transpacific and round-the-world routes. TYWA will seek a lower
fare that is promotional in nature to level off seasonal trafhc variations.

» Allegheny Airlines has extended the lease on its Canadair 540 turboprop
transport for another three months. Original three-month lease started
July 1. Napier Engines, Inc. reports that 338 regular flights were scheduled
by Allegheny with the single aircraft from July 31 through Sept. 15, with
an engine availabilitv of 99.41%.

P French government has sided with the privatelv-owned Union Aeromari-
time de Transport in the carrier's battle over operating rights in Irench
African territories. Under the ruling, UAT is the only French carrier with
the right to work with the new French African republics in developing local
air transport systems—a right Air France previously claimed. However, the
government reaffirmed that Air France is the essential and permanent mstru-
ment of French air transport policy.

» Russian 85-scat four-turboprop An-10, which went into regular passenger
service in July, has been assigned to two more Ukranian routes: Moscow-
Kharkov and Moscow-Stalino. Aeroflot also reports that by mid-winter,
cargo An-10s, capable of carrying 10-12 metric ton loads, will begin supply-
ing Soviet scientific stations on drifting ice packs near the North Pole,

SHORTLINES

P Flying Tiger Line reports August air
freight revenues at 51,253,548, an
11.5% gain over the same month of
1958, The air freight carrier's eight-
month traffic revenues stand at 59,524.-
125 for a gain of 34.6% over the same
period of last vear.

» Frontier Airlines flew 52,900 passen-
gers a total of 8,396,000 passenger miles
duning August, a 60% gain over the
total for August, 19538. During the
third quarter period ending Aug. 30,
Fronticr carried over 89,000 passengers
and logged 22,555,000 passenger mmles.

® Irish Air Lines flew 110,500 European
and transatlantic passengers in August
as compared with 95,160 persons dur-
ing August, 1958. Transatlantic passen-
gers totaled 4,000, and the carrier’s
Dublin-London  route accounted for
35,000 passengers, Dublin Airport re-
ports that it handled 118,160 passen-
gers during August as compared with
107,500 handled during the same
month of last vear.

» Lufthansa German Airlines will add
Karachi, Calcutta and Bangkok to its
route system on Nov. | and, at the same
time, drop Parns, Shannon and MNan-
chester. The German carrier savs sen-
ice to the three European cities is being
discontinued to better utilize present
equipment and to prepare for nonstop
transatlantic Boeing 707-430 turbojct
service expected to ﬁu:: inaugurated carly
in 1960,

» Northwest Airlines was scheduled to
begin service to Atlanta vesterday on
its Chicago-Florida route on a daily
basis of three northbound and three
southbound fights.

» Ozark Air Lines reports that it car-
ned 50,278 passengers during August,
a 33% increase over the same month
of last vear. During the first cight
months of 1959, Ozark carried 357,679
passengers to maintain a 31.90% load
factor for a 297 increase In passengers
flown over the same peniod of last vear.

» Trans World Airlines flew 615 mil-
lion revenue passenger miles on its
domestic and international routes dur-
g August, a 22% gamn over the same
month of last vear. Domestic revenue
passenger miles were up 21%  from
August last vear at 481,417,000, Dur-
ing the frst eight months of 1939,
TWA flew a total of 3,514,000,000 rev-
enue passenger miles.
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U.S. AIR FORCE AIR-TO-AIR MISSILE

. . . USAF ordnanece technicians assigned to
service the Douglas Genie air-to-air nuelear-
armed missile. They have undergone extensive
training in Air Force technical schools and

from Douglas field service engineers to become
proficient in both rocketry and nueclear ordnance.

. . . high-level interception of enemy aireraft. Ideal
interception would take place far from U.S, boundaries. The
atomie warhead of the Douglas Genie was detonated under
test conditions over friendly troops with no resultant danger.

Air Force interceptor fires a “live’” Genie atomic missile

. » - the Douglas-built Genie. This nueclear missile has actually
been fired in flight at the Nevada Test Range. Retractable fins
allow the missile to nest close to the plane’s fuselage, cutting
drag. Or it can be carried in the bomb bay. Interceptors

can be armed with two Genies.
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BRISTOL SIDDELEY BE.58, shown in nmLan form, has an inlet diameter of about 4 ft.; thrust rating is 14,500 Ib.

British Unvell Three Turbine Powerplants

T . R By David A. Anderton

IFamborough—Three gas turbine pow-
Lrp-[mh were shown for the frst time
1t the 20th Socety of Bntish Awrreralt
Constructors Flving Displav and  Ex-
hibition here but only one was new.

The three: Bnstol f‘.']'l{]{'i-L'!L}.'l!- BE.58
ducted fan unit and Rolls-Rovee's RB.-
141 bypass engine and the RB.146
Avon (AW H:,t}t H p_ 203, The new
engine was the BIL5S, once of a family
that Bristol "ﬂ-:lr.hiu 15 developing.

New details were available on some
of the engines shown, but it was mmdica-
tive of Britain's export drive that most
“i []I[_ i:'II'FH['II'I;,I“'I:I!'l i1 116N L':IH_:E“L'H,
cenerilly reserved for public presenta-
tion cduring the Famborough fanfare,
had already been issued three months
ago at the Paris air show.

“Were waking up,” sad one Bnt-
ish technician, “Our main market isn't
on this island any more.”

Design Plan

Bristol Siddelev's mggest clam 18
that their f:|r11ﬂ}' of ducted-ftan L‘Ilgfflrh
has been {]L'?-.Ziij']ll;_*f_] from the start as
that class of engine, and s not mercly
an adaptation of an existing design.
This 1s a dig at both General Electne,
with 1ts aft-fan CJ-505, and Pmatt &
Whitnev with its forward-fan JT31D.
Rolls-Rovee -[iuq_]rr]:mu:l the Conwav as
a bvpass engine right from the start,
PAIRED Rolls-Royee RB.108 engines power Short Bros. SC-1 VTOL research aircraft. but whether or not it 1s also a ducted
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MOCKUP shows general outline of the Rolls Rovee RB.141 bypass engine. Sud Awviation has specihed this engine at its dl:.'-;igtl rating of
14,300 Ib. for an advanced Caravelle jet transport. Fngine urigin;llly was intended for first design of the Airco DHL121 airliner but changes
require the Rolls-Royee RB.163, in the same family of bypass power plants but with a thrust rating of 10,000 1b.

———

BASICALLY an RB.108 development, this RB.145 lightweight turbojet engine is rated at 2,750 1b. thrust. Engine has an afterburmer and
anti-icing uquilmu:nt, The company is pushing the 11-[1-1.1'Er1:-|.';11t for executive aircraft applications.
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CAN YOU SPOT THE MAN RESPONSIBLE FOR THE
GREATEST MILITARY SYSTEMS OF HIS TIME ¢

He was the mind behind the slings and battering rams and even a machine cannon.
The populace scarcely knew him. He was just "‘that quiet artist.”
But princes knew him. They used da Vinci's capabilities.
With today's secrecy requirements and swift developments
in weapons systems, best sources are seldom obvious.
LORAL may already have produced the electronic system you seek —
may save months and millions for you—but how can you know?
If you have a need to know, ask us.
We'll welcome the opportunity to discuss your needs.

¢ Systems Division # Huw "d"nrll fl#.' i_'ii“t- York

ICS CORPO

y -.'_ -I"-_-.#l-_.ﬂ..*- r

I.“ HA'. ELECTRON

PETAL cowlings on Rolls-Royee Tyne turboprop engine installation on the Vickers Van-
guard transport open wide for engine inspection and maintenance.,

bin 1s rsimply.' an argument couched m
semantic, not technieal, terms.

Bath tvpes of engines swallow some
air and blow some more air around the
outside. The Bnstol Siddelev ducted
kin engines operate with a ratio of cold
air low to the swallowed, heated air,
of between 1.5 to 2.0. Rolls-Rovee he-
licves in a lower ratio than that.

Bristol also claims a reduction in
noise level of about 10 db. compared
with the best jet engine, and 15 db.
below the average engine.  Because
decibel umits are related to the loga-
rithm of the actual noise intensity, a
10 db. reduction means the noise 1s
halved.

The BE.55 15 a related engine in the
same family, being used as the power-
plant of the Hawker-Siddelev P.1127
VITOL strike hghter. Reports here arc
that the engine is being supported by
Mutual Weapons Development Pro-
gram funds.

Only BE.58 performance figures have
been revealed: thrust of the engine is
14,500 1b., weight is 2,600 b, Cruise
specific fuel consumption is 0.8 1b./1b./
hr. at 36,000 ft., and at sea level static,
;rlw fuel consumption s 0.572 1b./1b./

IT,
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Thrust-weight ratio of the BIL.58 is
5.6 to one. Inlet diameter 15 about four
fect.

Bristol showed its Orpheus BOr.12-
to the British for the fArst time. The
engine was developed as a second-gen-
cration strike hghter powerplant under
MWDP sponsorship. Design throst is
0,510 1b., increasing to 8,170 Ih. with
simplified afterburning.  The engine
weighs 1,110 1b., hare and drv, and has
a thrust-weight ratio of 6.15 to one.

Olympus 201

Giant on the Brnstol Siddelev stand
was the Olvimpus 201, now rated at
17.000 1b. dry thrust. One development
of this engine, using a Bristol Siddeles
Solar  fullv variable  afterburner, has
been run at 33,000 1b. thrust. The
Olvmpus 200 series powers the Avro
Viulean B.2 bomber, and a developed
Olympus has been chosen as the power-
plant for the TSR-2 strike aircraft under
joint contract to English Electric and
Vickers.

De Havilland's Gvron Jr. DGJ.10
(AW Sept. 14, p. 68), used as the en-
gine for the Bnstol T.1885 allstec]
supersomic research aireraft, was shown
with an experimental afterburner. Both
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LORAL is equipped with specialized man-

- power and physical resources to undertake

the full responsibility of electronic devel-
apments . .. has served the Armed Forces
directly—and their prime contractors—in
the fields of Countermeasures, Weapons
Systems, Reconnaissance. ..and other
phases of avionics.

I_O RAI_ ELECTRONICS CORP,

systems Division = New York 72, N.Y.
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PROBLEM:

Measure :zﬂgufar

acceleration accurately

ANSWER:

The New Donner
Angular

Accelerometer

Light
Compact

High natural frequency

THE FACTS...As you are well aware,
designing a good angular accelerometer is a
tough technical task. Donner Scientific’s new
unit is another successful chapter in a record

T -

) of creative engineering.

W i

—~— Chief applications for this unique
Ao force balance angular accelerom-
eter are closing the servo loop on
=~ ground launching equipment for
* missiles and detecting the roll,
' pitch and yaw accelerations of
missiles once they are airborne.
In the latter application, the
Model 4525 can replace some
gyros and supplement others.

3

Pl
i

Operational diagram of Donner's new

Model 4525 Angular Acceleromerer.

The mechanically rugged and electron-

ically rigid Model 4525 is one more basic tech-

nical contribution from an engineering team

specializing in inertial systems interlocking

time, acceleration, velocity, and other dynamic
inputs.

Donner's rugeged new angular accelerometer
weighs only 2 pounds.

The Specs

RANGES AVAILABLE

From =1 radian/sec* to =50 rad/sec? to any
intermediate range.

FREQUENCY RESPONSES
=1 rad/sec® 30 cps natural frequency (90° lag)
-+ 10 rad/sec® 100 cps natural frequency (90" lag)
OUTPUT, FULL SCALE
+20 volts across a 12,500 ohm load
RESOLUTION 0.01% full scale or better
LINEARITY 0.1% full scale
HYSTERESIS Less than 0.01% full scale

MoRE DATA AVAILABLE—An illustrated
4 page data file is yours for the asking. Please
address Dept. 059.

DAMPING 0.6 = 0.1 of critical D 0 n nE SCIENTIFIC
SIZE 3.7° diameter x 3.7" high
WEIGHT 2 pounds COMPANY

F CONCORD, CALIFORNIA

ONE of fonr Rolls-Rovee Dart tarboprop installations on the Armstrong Whitworth AW
6530 Argosy transport shows the cowling arrangement, designed for Ehtl’:ﬂﬁiﬁillilit}'.

the engine and the afterburner now ar
bemg imstalled at the National Gas

Turbine Establishment for simulated

hrgh supersonic flight tests. Fngine rat
mg 15 10,000 1b. drv thrust and with
the afterburner operating at 2,000k,
the static thrust mcrease 15 approx
mately 405 .

Over-all length of the Gyron Jr.
this version 158 92 ., width 15 32.5 m.
and height 1s 39,5 .

Rolls-Rovee's newest entry in the
held 15 an engineering mockup of the
KB.141, one of a group of byvpass en-
omes bemng developed to cover  the
thrust range from 10,000 Ib. up to the

7,500 b, lower edge of the Conwan
brackets. I'irst RB.141 15 scheduled to
run sometime in October  this  vear,
P'roduction engines will be available in

1962 at a thrust rating of 14,300 1b.
Also in the family 15 the RB.165,
now the announced engine for the
Airco DH-121 medium-range  airlines
for BEA., Rated at 10,000 1b. thrust,
the RB.163 is expected to be available
at the end of 1962 for the DH-121.
Newest engine in the Avon line s
e RB.146, powerplint for the Enghish
! leetrnie POAB, mted at 13,220 1b. thrust
without afterbumer. The paired instal-
lation of these engines in the PB fea-
tures fully varable atterburners. Limt-
g thrust is determined by fusclage
stze, because there 1s not enough room
in the rear end of the P.1B to take two
afterburmers  for  2,000K  operation,

Probable thrust mcrement 15 on the
order of 25 to 30%, giving a maximum
mstilled thrust of about 34,000 1b.

Viscount 810 Checks Vanguard Tail

Vickers Vangnard transport tailplane equipped with Napier Spraymat deicer is carried by
this Viscount 510 (in Continental Air Lines markings) in ]ﬂ'.IEE of the regular fin as part of
T;jl'.gl.mr-ﬂ certification trials. Closed cirenit TV monitors effect of water spraver ahead of tail,
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CONSOLIDATED FILM INDUSTRIES
959 Seward St., Hollywood 38, Calif. - HO 9-1441
521 West 57th 5t., New York 13, N.Y. - Cl 6-0210

priceless

When your priceless test
data are recorded on film,
you will find no more reli-
able source of film process-
ing than CFI. At CFI all of
your film requirements...
for sales, training, and
visual aids, 16 or 35mm,
will receive the most care-
ful attention.

CFl1 UNDERSTANDS your film
problems. CFI has processed
the invaluable film records
of many vital projects. CFl
recognizes the need for
uncompromising quality and
fast action.

CFl FACILITIES are com-
plete...and modern. CFl
has developed many new
processes and is the leader
in its field. CFl has com-
plete security clearance,
assuring safe handling of
highly classified material.

CFI EXPERIENCE includes 40
years as the nation's larg-
est and most progressive
organization, with complete
lab facilities in both Holly-
wood and New York.

FOR COMPLETE INFORMA-
TION on capabilities and
service available, write or
call for a sales representa-
tive,

cti
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British Display
Varied Aircraft
At Farnborough

Ilight demonstrations were the principal
attraction at the 20th Society of British Air
craft Constructors Flying Display and Exhi-
bition. The Vickers Supermarine Scimitar
(top left) participated in a landing maneuver
in which it and another Scimitar landed
downwind, each hogging the shoulder of the
runwiy. During their landing roll  they
folded their wings so a third Scimitar counld
land upwind between them (AW Sept. 21,
p- 32). Ranald Porteous, an aerial acrobat
well known to FFarnborough  spectators,
brought the Auster Aiglet down in an abrupt
approach, making steep slips right and left
on to the runway and then skating as shown : ;ﬁ}..i
at right, below. The English Electric T.4 -
P TS ST A SR : : trainer (below, left) was Aown by R. P. Bea.
... : - _ mont, who made a series of low-level high-g
turns. During the landing roll at the conclu-
sion of his performance the drag chute blew
out and Beamont was forced to swerve off
the mmway to avoid hitting vehicles parked
at its end. He came to a stop without dam-
. aging the aircraft. Three of the Royal Air
Vickers Supermarine Scimitar, with markings of Roval Nawvy’s 807 Squadron, folds its wings after landing. Naval flight display featured Force's Bomber Command Avro Vulcans
fu!-':-i-hnﬂbing demonstration with mock tactical atomic weapon, formation aerobatics, high speed runs and unique landing. participated in the ﬁ}ri"g ﬂisplﬂ}'. The Avro
Vialecan B.2 bomber (top right) is powered
X by the Bristol Siddeley Olympus 200 series
turbojet.  One version of this engine, Tour Bristol Siddeley Olympus engines shove the Avro Vulean B.2 off the ground
cquipped with a Bristol Siddeley Solar after-  in a roaring climb after a takeoff run on the order of 2,000 ft. Engines are putting out
burner, has been static-tested at 33,000 1b.  an estimated 25,000 Ibh, thrust each with afterburning. Airplane is a prototvpe B.Z; pro-
thrust. duction planes have a rear fuselage bulge, probably for rearward-looking radar.

~3
-2

Blasting across the held like a fighting bull across the ning, the Enghsh Electric Lightning T4 supersonic trainer shows the bulged
form of area-ruling near the cockpit. The aircraft is basically a two-seat Lightning, The tramer is carrying two de Havilland Firestreak
mfrared homing missiles. The ventral tank carries extra fuel.  The aircraft can also mount a Napier Scorpion rocket for boosting per-
formance at altitnde.  Powerplants are twin Rolls-Rovee Avons with afterbumers,

Ranald Porteous lands the Auster Aiglet ont of an impossible approach after the only classical acrobatic routine at the Famborough dis-
play. Porteous flight demonstration of the :ll'gli't was done in 2 minimum cube of .-i]:j.', featured competition acrobatics and a hnal landing
that had the Auster skating down the runway alternately on left and right wheels.
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BUT...

Heating Blankets

and other Woven Heating Elements by

SAFEWAY

can make you@@ﬂj@mblems OLD problems!

Be it the frigid altitudes at which manned aircraft
fly, the cold, trackless space domain of missile and
satellite, or the icy arctic wastes of DEW Line in-
stallations — it's always “winter” somewhere.

Environmental temperature problems common to this
kind of “winter” beset fuels and lubricants and
hamper the operation of many types of sensitive
equipment.

But SAFEWAY dispels such problems by packaging
controlled heat for application everywhere. Among
the wide variety of heating blankets and woven-wire

For your copy of a
fact-filled folder,

please writes

If it has to be heated {and the “it"” can
be just about anything), you can rely
on SAFEWAY engineers to study your
problems carefully, ond — without any
obligation — submit an appropriate
recommendation.

| / Er
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heating elements which have been engineered by
SAFEWAY to meet exacting specifications are:

680 Newlield Streat

heating elements for launching equipment and
for airborne gyres, cameras, computers, servos
and batteries — for missiles or aircraft

de-icing units for airfoil surfaces

heating elements for all types
of ground support equipment

defrosting units for industrial
and commercial refrigeration

heating blankets for honeycomb
and metal-to-metal bonding

ELEMENTS
INC.

Middietown, Connecticul

New Alloys Shown
At Farnborough

Iﬂmhﬂmugh-‘mtu allovs and fabri-
cahon techmques of interest to the
aircraft industrv provided some of the
highlights of the annual exhibition or-
ganized here by the Society of British
'urn:i ift Constructors.

Of speaal significance were indica-
tions that the Bntish steel industry,
despite former reticence, now 1s taking
steps to produce high strength '-rhr_LL
with reduced sulfur and pﬁmplmnn
content,

Rescarch by rocket enginecrs  at
Bristol Aerojets, Ltd, has pointed to
these two elements as the cause of hot
cracking in welded steels.

Magnesium Elektron, Litd. introduced
two new, high-temperature MAgNCsIm
allovs. One, 2 casting alloy called MSR,
is currently being used in certain British
missiles.

[ts proof stress, which 1s markedly
higher than that of existing magnesium
allovs in the 0-250C rmnge, 15 com-
I},irihi::: to that of high strength, heat-
treated aluminum 1llm~. u]u!r, its den-
sitv 15 4 less, In ndthtmu to magnesium,
the allov contains 2% rare earth metals,
2.5% silver and 0.6% zirconium.

The other Magnesiom Elektron prod-
net 15 4 new w n:u"ht allov named 2Z'TY
which 15 said to ]:IL hot formable, fully
weldable and easilv machined. It retains
an almost constant proof stress to 190C
and a virtually constant Youngs modu-
lus up to 300C. Ull]lm’fL tensile
strength falls off from 34,000 psi. to
24,000 psi. at 190C. Alloving constitu-
ents are 0.75% thorium, 0.3% zinc
and 0.6% zirconium.

[mperial {“Iluni::.ﬂ Industries  dis-
plaved a new titanium allov that 15 now
being used i compressor disks and
bl Ide of major British jet turbines,
Alloy has an ultimate strength of 104.-
GO0 psi. at 500C, In addition to tin
and zirconmium, which are the principal
alloving ingredients, matenal contains
small amounts of aluminum, molvhde-
num and silicon,

Firth Vickers announced the devel-
opment of new, imexpensive, low nickel,
austenitic stainless stecls which are re-
portedlv easv to weld and suitable for
subzero tempening. The new  stecls
contain molvbdenum and copper addi-
tives.

Mond Nickel Co., Ltd., also claimed
improved 1x'c|:]gll;}ilit_1,' for two new
nimonic sheet allovs; one, an 80/ 20
nickel-chrome alloy; the other; a 37/18
nickel-chrome allov with an iron basc.
Both allovs are stiffened with molvbde-
M,

Promised soon 1s mmonie 105 shect
matenial with reasonable welding prop-
erties at 1,050C,

Henrv Wiggin and Co., Ltd., showed

AVIATIOMN WEEK, September 28, 1957

1 new Family of mmocast nickel-chrome
casting allovs with 12-in. diameter hil-
lets smitable for turbine disks weighing

up to 1,500 Ib.
Also u]nmn here were new trends

metal fabrication. Among the more out-
standing are the switch to vacoum-
melted, high-temperature, high-strength,
master a[‘nc.l-. allovs; more centri-spin-
ning and precision casting of highly
alloved metals; and wider use of draft-
less pressings and mulh- h::s:mu:tuf ies
to replace castings, particularly in light
allovs.

Use of draftless pressings and seg-
mented dies, according to the manu-
facturers, results in better metal ubiliza-

fnr ha '“skin” l

NEW BUCKEYE
OVERWING NOZZLE
with 3 rubber-covered

protector rings
PROTECTS WING SKIN
DURING REFUELING

Buckeye's £12101A overwing
nozzle is loaded with features
that make refueling safer,
easier, more economical, too. 3
bumper rings keep metal parts
of the nozzle awav from the
aircraft skin. Hose wear is held
to a minimum by the built-in
360° inlet swivel. The 2-inch
N.P.T. swivel turns freely on

teflon and ball bearings and is
accessible for repair.

The 60 mesh strainer assem-
bly, located in the outlet, is re-
movable by hand. 100 mesh
strainer is optional. Replaceable
trigger guard comes with a
handy loop for hanging. Stand-
ard equipment includes dust
cap, ground cable and alumi-
num deflector tube, It's the
gasiest-to-use, easiest-to-work-
with nozzle ever designed,

For full details on this and
other Buckeve Aviation Re-

ton with over-all thickness tolerances
better than 0.02 . reducing to 0.005
in. at bores. Moreover, metallurgical
characteristics are improved, On a tvpr-
cal pressing made 1 a segmented die, A
16 bladed centnfugal impeller 6 m.
in diameter, tolerances over the 0.05-mn.
thick blades were kept to 0.005 1n.

The largest example of a vacuum-
melted, high-temperature, master stecl
stock was a 3-ton ingot in a high cobalt
alloy,

One of the major reasons for the
growing use of vacuum melting 1s to
prevent the oxidation of the titanium
and aluminum used in these allovs to
improve hardeming properties.

{‘f
1|

Balanced Type 2 Aluminum Mozzle is
easy apening, soft closing to reduce
shock problems. Weighs just 12%; Ibs.

fueling Equipment, write:
BUCKEYE IRON & BRASS WORKS
P.0, Box B8B83, Dayton 1, Ohio
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Static Electrical

Artificial Morizons
Equipments

-transporter will look like this model exlubited at Fur:ih-uruugll air show.

dne

inster Model Shown at Farnborough
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ir scans during search phase,

sents target imformation to pilot.

long, 10 ft. wide and 8 ft. high.

Helicopter would straddle and lift any load
Large unit at upper right is pilot

Model of Saunders-Roe’s proposed 400-ton Hovercraft is above; Ferranti, Ltd., fire control system for |

Displays at the 20th Society of British Aar-
radar beam on target for antomatic tracking,

cruise at 90 kt. with a six-foot hover height.
computer produces approach data,

Design range 15 300 mi.
form as installed in the English Electri

P.1B.

(right) is planmed around a pavlead of 800

Westminster crane (above), with a basic load
passengers and 80 cars, and 15 es

capability of six tons. 1

craft Constructors Flving Diasplay and Ex-
35 ft.

hibition included a model of the Westland

Woesthind Westminster in its hnal form as a cx
trol system (below) is shown in pack

sight, combining radar display and

aiming system as alternates,

within its capacity and with a w
15 that rad

15 ft. and height up to 10 ft.
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PEA-SIZED FM transmitter (near pencil point), made by Varo Manutacturing Co., using vacuum deposition techniques, utilizes a tiny hear-
At right, three-stage experimental flip-flop cirenit, made by Bell Telephone Laboratories,
uses sputtering technigue to dEj!llﬁif thin tantalum fAlms to make resistors, capacitors and interconnections,

Space Needs Spur Molectronics Activity

ing aid microphone (center) and battery (left).

By Philip J. Klass

Washington—Interest and activity m
molectronics (molecular electronics) and
micro-circuitry 1s spreading through the
avionics industry, sparked by the needs
of space and mussile technology and by
a recent major program launched by Air
FForce at W Lﬁhughmm Electric Corp.
(AW April 27, p. 54).

At least 20 companies, ranging
size from the giants to the smallest, from
semiconductor and component makers
to equipment manufacturers, are actively

engaged in molectronic research and in
related micro-cirenitry development.

The advanced research laboratory of
any of these avionic companies, with its
vacuum deposition chambers, electron
t'l]l‘-.ETl'!ﬁCﬂ'[JE"-. and semiconductor cryvstal-
srowing furnaces, looks more like a
chemistry or physics laboratory than an
clectronics facility,

A representative list of companies
known to be active in the field includes:
Airborne  Instruments  Laboratory,
Bell Telephone Laboratories, Burroughs

I'-]I"-.hITI.L’TIJf'm During the recent Western
Electronic Convention (Wescon), how-
ever, Bell Telephone Laberatories and
Lockheed Aircraft made the first pubhic
disclosure of some of their activities 1n
this field.

‘Stepping Transistor’

Bell Telephone Laboratories scientists
described a new “stepping transistor,” a
solid-state device that operates as a
multi-stage flip-flop circuit, Other BTL
scientists desenibed the use of passive
circuits, consisting of resistors, capaci-

Developments Urged

Air Force soon will start urging
avionics manufactarers to :|pp1y new
molectronic developments in their pro-
posals, as part of more conventional
circuifry, and not to wait until a com-
plete equipment can be constructed using
the new techmique, according to Col.
C. H. Lewis. Lewis is head of the Elec-
tronics Directorate at Air Research and
Development Command  Headquarters

tors and interconnections, fabncated
with “sputtered” tantalum films.

Lockheed disclosed that it 15 working
with vacuum deposition technigue for
integrated circuit fabrication, using a
process similar to that pioneered by
Servomechanisms and by Varo Manu-
facuring (AW Sept. 30, 1957, p. 70;
June 2, 1958, p. 64).

Earlier this vear, Texas Instruments
disclosed its progress in fabricating a
complete flip-flop circuit from a ﬂngle
i€ miconductor crvstal measuring onlv 3

Lx & in. (AW Mar. 30, p. 33). Flcc—
tm-['}ptic-;l] Svstems has developed a
semiconductor radiation tracking trans-
ducer, with no moving parts, hrst dis-
closed by Aviation Week (Sept. 21,

79). In addition to the foregoing,
here 15 a brief summary of molectronic
and micro-circuitry pm'gmmﬁ known to
Aviation WEEkR to be under way at
this time.

e Airborne Instruments Laboratory 1s
developing a molectronic radio  fre-
quency amplifier for use as a low-noise
front-end for an existing telemetry svs-

= i o - : & e % . 7 1 .

Lﬁﬂr]:., Electro-Optical Sy stems, Inc., and one ‘of the major proponents of the tem operating in the 2,200 me, band,
General FElectric, Giannini Controls USAF molectronics progeam Design nh]uctnL calls for minimum gain
Corp., Halex, Inc., Hughes Aircraft, In- Cu!. Vit e -is urging ‘scientists 1o of 20 db.. minimum bandwidth nf 4

ternational Resistance Corp,, Lear, Lit-

concentrate on the development of a

me., noise figure of less than 0.5 db.

’;mllllncllils?ltﬁtl.m:]-:hlr:r:r{{ .--"|.ll‘:lf*mftlzgI MMo- molectronic equivalent of 4 tuned circuit npnd ra pld tun.]i:n]md {tn Eru”w] }:1;111:'_]
. ’ ; ; Y T : [t £r

”;.Id. _..14: 11._1 %ﬁlrp. kr; : ]IJILI'IIE-_I.. :[ILFI'HJ for radioradar system use. A tunable | jm r]ltm 15 apgum.:tm W richt Air
MG, JNoCkKICh - DOTATOTICS, tuned circuit would be ideal. but a fixed. cvclopment ‘enter

Stanford Research Institute, Svlvania,
Texas Instruments, Varo Manufactur-
mg and Westinghouse Electric.

The field 1s so new and relatively un-
explored that most companies are tight-
lipped about their efforts and accom-

AVIATION WEEK, September 28, 1959

tuned molectronic cirenit would also be
valuable becanse a number of such ele-
ments could be used with semiconductor
switching to provide equivalent of a
tunable circuit, Lewis says. |

e I ]t_::fm—f}]:-tu::i] Systems Inc., Pasa-
dena, Calif., is 1mut|r_r11’r|ntr semiconduc-
tor delay lines and semiconductor trans-
ducers that employ the piezo-clectric
cftect. The company has approximately
30 persons, including 15 professional en-
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new research from GE{IRHERI

Exploring the KFringe of Space

The environment at aeropausic altitudes™ and the special conditions created there by re-entering space
vehicles and satellites, are subjects of advanced study in the research laboratories of Giannini Controls
Corporation. Primary objective: to obtain data and formulate values for conditions in this little known
region, and to determine what types of instrumentation will be necessary for accurate measurement and
control 1n this realm of Space flight. « Giannini researchers are making use of the theories of high vacuum
technology, plasma physics, 1onic processes, electron-optics, and electrodynamics, branches of physics only
vaguely considered heretofore by the aerodynamicist. A major tool being developed for this study and to test
space-age instrumentation is the Electro-Molecular Instrument Space Simulator (EMISS) shown below in
Its research stage.

*That region which begins about 75 miles above the earth's surface.

Geo 5.13

,f_‘_“‘“""_'_

2% [- 66X /O
;_H%Lz-fm %.28%/0°%.91 */

Cuntrﬂls GOI' pOration 918 East Green Street, Pasadena, California

Engineering opportunities now exist at Giannini for work on avionic systems. Introduce yourself by writing to the Director of Engineering.

STEPPING transistor, developed by Bell Lab-
oratorics, is fourstage ring counter fabri-
cated on a single piece of silicon measuring
only 0.04 in. in diameter.

cincers and  scientists, working s
Solid State Division on  molectronic
projects.

¢ Giannini Controls Corp., Pasadena, 15
imvestigating  semiconductor  transdue-
CTS, iu{]ndmﬂ such devices as potenti-
ometers, funckion gencrators and analog
multiphiers.

e Halex, Inc., I’ Segundo, Caht,,
newly formed company that "-.]'.'ILLHh."'Lw
in vacuum deposition of thin hlms of
conductive, semiconductive and resishive
materials to form integrated circuts,

e Hughes Aircraft Co. recently decided
to launch 2 companv-wide molectronics
pProgram to i]ltt'gt;lh_' cfforts of its scveral
laboratories and its Semiconduactor I
VISION,

e International Resistance Corp. 15
workimg with vacuum deposition tech-
niques to fabricate integrated resistive-
capacitive circuits nto  which active
clements (transistors, diodes) can be
imserted.

e Lear has set up a solid-state phnlu
laboratorv in Santa Monica, Cahf.,
work in the area of phnhwumlm1L~.1h,
clectroluminescence, storage  devices
and solid-state circuitry. A new $400.-
000 laborrtory facihty mow  emplovs
about 10 professional scientists, a figure
expected to double by the end of the
year.

e Litton Industries has a molectronics
research facilitv  operating within. its
Computer Svstems Laboratory to inves-
tigate vacunm-depostted thin m: ignetic
flms for use as computer 'Inr']{ an
storage clements.  The facility " also is
n]:u.smlultmg with diffusion doping of
barium titanate to produce diodes. Lit-
ton has fabricated a semiconductor de-
vice which performs like a bi-metalic
strip to provide overload protection,

s Servomechanisms, Inc., at its Santa
Barbara, Calif., rescarch facility also 1s
working with thin magnetic filims, pro-
duced by vacuum deposition, for use
as high density computer storage cle-
ments.  The mnickel-iron allov, about
2,000 angstroms thick, has a Hip-time
of a fraction of a milli-microsecond.
Company research laboratory also s ac-
tively inveshgating new hpu of ternarv
compound materials for use in thermo-
clectric power g generation,

e Motorola is lmuhﬂ.llmﬂ hoth ctch-
ing and film deposition techniques for
fabricating integrated molectronic cir-
cnitry, imcluding active and passive cir-

BUS A
BUS B
n-i n
saaee
-
n-2

N+l N+2 ¢

PRINCIPLE of operation of stepping transistor is shown in a threestage counter in
which the lower impedance state moves one stage to the right each time switch (5) 1s closed,
V.1 characteristics at bottom show stage “n” in low impedance state,
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Clamps and
Couplings

are our specialty

Special designs to meet any
need — NUCO sales-engineers
throughout the U.S. are expe-
rienced in solving any clamp
or coupling problem you may
have., Many of our standard
products can be easily altered
or attachments added to
quickly and economically
meet vour exact requirements,
Write for details.

NATIONAL UTILITIES CORPORATION

826 So. Arroyo Parkway « Pasadena, Calif.
SYcamore J-6643 or MUrray 1-9437

=

Manufacturers of

Clamps * Couplings * Flanges
Sirap Assemblies * Special Designs

3

“"PRE-TOOLED
FILLER ﬂAP"

cUIDE

i I.ll [ 8
amii F -

simplifies ’ o

design-procurement!

It's the key to a wide range
of pre-tooled filler caps and
components. Units adaptable
to aircraft, missile, ordnance
and other activity fueling
systems. Many combinations
direct from stock. Why
duplicate? Write for your
guide today!

SPrPECO

(Steel Products Engineering Co.)
DIVISION OF KELSEY-HAYES COMPANY
SPRINGFIELD, OHIO
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Have sidearms, will travel

When SAC slings a pair of GAM-77 Hound Dog air-te-ground
missiles under the wings of the new B-52G bomber, it has what
amounts to a brand-new manned weapon system.

For the Hound Dog’s jet engine drives it at supersonic
speed to a.target hundreds of miles away. Its self-contained
inertial autonavigator, set before launch by the B-52's crew,
can’t be jammed, can’t be decoyed.

The GAM-77 Hound Dog program got underway in August,
1957. The missile is already in its flight test phase. Thanks
to accelerated development, it will be deployed by 1940.

SAC’s and ARDC's “'blue-suit” integration programs further
speed the Hound Dog's operational status. As every other
test missile comes off the production line, half the crew
assigned to it is from the Air Force.

The Missile Division of North American Aviation is weapon
system contractor for the GAM-77 Hound Dog.

A
MISSILE DIVISION &&=

NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA

'r '.
i ] -
'q:-"' |

I.‘_' 2 = ks - i o

COMPLETE digital computer adder (top),
with a component density of 300,000 per
square foot, is constructed by Arma using
0.5 x 0.5 x 0.03 in. ceramic wafers npon
which resistors, capacitors and semiconduc-
tors have been deposited (below). Construc.
tion resembles RCA Micro-Maodule.

cuit elements. The company predicts
its work will soon make possible compo-
nent denstties of “tens of millions™ per
cubic foat.

In addition to the foregoing, there 1s
the RCA-Armyv Micro-Module program
(AW Aprl 13, p. 7% and the Armv
Diamond Ordnance Fuze Laborator
micro-circuitry program (AW June 16,
1958, p. 243).

Stepping Transistor

Unique functional equivalent of a
series of fip-flop circuits in the form of
il f:}itl'-hl‘.‘tg{' rng counter, fabricated on
a single stheon ervstal measurimg only
0,040 . n diameter, was reported by
L. A. DD'Asaro of Bell Telephone Labo-
ratories, Murrav Hill, N, ]. dunng
Wescon.

Flach stage in the ring counter con-
sists of a P-N-P-N transistor which
aperates as a bistable clement without
anv external resistors or capacitors. The
device can operate at frequencics as
high as 1 mec., and even higher operat-
mg rates may be possible with futare
developments, 1Y Asaro indicated. The
device can be designed to operate wit..
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NOW FOR THE
FIRSTTIMEA

PACKAGING
~ MATERIAL

Nature's Green

BLOCKSOM

Falcon missile cushioned in a
Parametric Pach.

WORLD'S FIRST SANITIZED CUSTOM CUSHIONING TO PROTECT
YOUR PRODUCTS FROM MILDEW AND MOLD AS WELL AS SHOCK!

Now...protection for your products never possible
before! Announcing nature’s green Blocksom Paratex...
Sanitized for sealed-in germ-proof protection. No matter
where you ship, no matter what the humidity or temper-
ature, it inhibits the growth of bacteria and organisms.
Here at last is the packaging that protects vour product
from damaging growths and bacteria. Look for the pack
that is Nature's Green. That tells vou it’'s made from
Blocksom's Sanitized Paratex.

A Parametric Paratex Pack meets all transit and storage
needs. Whatever you ship...even the most delicate instru-
ment...is safely cradled from damaging shock, vibration
and other hazards of shipping. Made of latex impreg-
nated curled hair, it has a "springiness’” and a natural
resilience for unsurpassed shock resistance. Lightweight
and efficient at all temperatures. Accordance with and
complies with military specifications MIL-C-7769A; MIL-P-
6064A and cushioning qualifications of MIL-C-4150D

Write today for FREE inrormation or consultation

& ____ A ___}___ 4L __ 4. L __ & L 3§ __§ N .} __23J __ ;J __ ]

ELOCKSOM & COMPANY, PACKAGING DIV.
Michigan City, Ind., Dept. AW-9

Send folder on Sanitized Paralex packaging
Have packaging engineer call

Name
Company
Address

1l R S : State




SPACE AGE
ENVIRONMENTS

Hundreds of miles above the earth,
totally new environments arise to challenge
man’s progress in space flight.

Today, at Avco, standard and very special

machines are being used to seek out the

parameters of space flight environments.

These machines test components

and systems for the Air Force Titan

and Minuteman intercontinental ballistic

missiles at, and beyond, the expected

environmental limits,

— ,,__J_;p;-;w_'—lq i Among the more severe environments that
' ""'_— '._Eif'_‘- ; Aveco nose cones must conquer are the

o re-entry problems of mechanieal

and acoustic noise vibration, extremely

high temperature and deceleration shocks.

These environmental problems will be

common to all space vehicles.

Typical example of testing machines 1s
the Avco-developed acoustic noise
generator which creates the extremely
high noise level that occurs during
atmospheric re-entry.

Finding, predicting, and selving new
environmental problems is an interesting,
challenging job for Avco engineers and
scientists, but it is only one of the many
fields of work at Avco. Basic research and
advanced development are carried on
over an extremely wide area, mixing
many scientific disciplines and creating
an interchange of information and a
stimulating work atmosphere.

A new challenge at Avco

SPUTTERED circunit, which uses tantalum
filins for resistors, capacitors and conductors,
shows precision with which circnit elements
can be fabricated using copper masking.
Lines 0.02 in. wide, with 0.02 in. separation
were achieved by Bell Labaoratories,

supply voltage of 10 to 100 v. Cuarrent
gain per stage 15 greator than unity and
can run as high as five, he reported.

" Asaro |][?I1|1'Ll:] out that the new
stepping transistor resembles the gas
discharge stepping tube in its operation,
with one important difference.  Whereas
the transfer of a pulse from one elee-
trode to another in the gas tube requures
physical proximity  between the clec-
trodes, each stage of a stepping transis-
tor can be packaged separately, if de-
sired, with only an electrnical connection
between stages. If several stages arc
fabricated on a single crvstal, the trans-
fer from one stage to the next as ac
complished by emission of minority
carriers from the P-N junction which 15
common to all stages. Non-svmmetncal
nr:.umi,m n Iruhntnr Lnnﬁgumtmn 15
mu:fl to establish the desired direction
of transfer.

Tantalum Circuitry

Bell Telephone Laboratories has fab-
ricated complete passive circuits, mclud-
mg resistors, capacitors and intercon-
nections from a single metal—tantalum
—using a variation of the vacunm deposi-
tion process which 15 known as “sput-
tering.”

Ome three-stage fip-fop fabricated by
this process contained 24 resistors with
resistances up to 121,000 ohms, mine
apacitors with values of 0.01 mfd,
and plug-in holes for six transistors and
nine diodes on a ceramic board meas-
urmg only 2 x 2 x 0.05 1n,, to give a
passive component density of 275,000
per cubic foot, according ta D, A. Me-
Lean of Bell Telephone Laboratories.

MecLean told Wescon that consider-
ably higher packaging densitics appear
possible. For example, by using both
sides of the ceramic sub-strate, compo-
nent density could be nearly doubled.
[f multiple laver films were emploved,
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lighter,
smaller,

New, from Task Corporation...the only complete line
of Refrigeration syvstems and components designed
specifically for flight and air transportable applications
operating from 400 cycle/200 volt power.

Available for immediate delivery ...complete Refrig-
eration-condensing units and components including:
high efficiency condensers and evaporators, light weight
receivers, fans and hermetically sealed compressors
ranging from 14 to 914 H. P.

Quiet — low noise level promotes personnel efficiency.
Reliable — operates for thousands of hours without servicing.
Light weight — 40% weight saving over comparable equipment,
Economical — Quantity production reduces cost.
Applications: Air Conditioning: electronic
system cooling, spot cooling, hut and trailer
cooling, personnel garment cooling, con-
trolled environment. Refrigeration: air
transport galleys, refrigerated shipping
packages, water coolers, ice makers,

For information ask for Bulletin TC-593

CORPORATION

1009 EAST VERMONT AVENUE, ANAHEIM, CALIFORNIA
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1 Pins and sockets

2 Terminations

34 Contact retention

& Crimp strength

2 Hand tools

& Interfacial seal

1  Environmental

8 Temperature

9 Push-pull coupling

10 Contact size

11  Shell size

12 Interchangeahility

13 Assembly

DS FEATURES

Easily insertable and removable
Crimp-type

Withstands minimum of 25 Ibs. pull
Greater than the wire itself

simple, fool-proof crimping,
inserting and removal tools

Continvous dielectric separation
without voids; no bonding, reversion
or shrinkage of inserts

Meets or exceeds MIL-C-26482 (ASG)
—100°F. to 300°F,

Positive ball-lock design; operates
in direction of plug travel

Immediately available in 320 size;
others to follow

Immediately available in 3, 7, 12,
19, 27, 37 and 61 contacts

Mates with existing Deutsch DMS000, I
DM6&500 and DMS000 series

Delivered completely assembled
except for insertion of contacts

YOUR DESIGN
REQUIREMENTS

still lngher densities could be achieved.

'T'hu-nm'{slt}' of the Bell Telephone
Laboratories approach is in the use of
tantalum  to fabricate all passive ele-
ments of the circwt. The capacitor
clements are fabricated bv depositing
a thin tantalum film, anodizing it, then
depositing a counter-electrode of gold
or alumimum. Using this process, BTL
has fabricated capacitors with a capace-
itance of about 0.1 mfd. per square
centimeter for operation at 50 volts.
These have an insulation resistance of
about 3,000 to 5,000 ohm-farads at 75
volts, with dissipation factors of 1% or
less, McLean reported. Temperature
cocfficient 1s about 250 ppm. per degree
centigrade.  Dielectric constant of the
anodic tantalum oxide 15 approximately
25,

Tantalum’s specific resistance 15 ap-
proximately 15 times higher in thin
films than it 15 in bulk, McLean pointed
out.

[ts temperature cocfhcient of resis-
tivitv is onlv 100 ppm. per degree
Centigrade in thin hlms compared with
3,000 ppm. for the bulk tantalum. This
makes thin films of tantalum attractive
for fabrnication of resistors.

Tantalum Films

Tantalum films react with oxvgen to
form a thin surface laver of oxide, caus-
ing resistance to change. For this rea-
son, 1t 15 necessary to stabilize tantalum
film resistors with a heat treatment in
air., MceLean said. Onee this has been
done, the resistors prove quite stable,
he reported. Tests on BTL laboratory
samples indicate an average change of
resistance of onlv about 0.2% after SO0
hr. of 1':|pt:r.1timf at 100C. Resistances
of up to 300 ochms per square have been
abtained with tantalum flms, Melean
reported.

The sputtering technique for thin film
desposition is used instead of the con-
ventional evaporative deposition proc-
css because tantalum does not vaponze
at the low temperature of other metals.
In the sputtering process, the vacnum
chamber 15 hlled with some argon gas.
A high voltage 1s then applied between
the tantalum cathode and a base elec-
trodde to which is attached the snbstrate
upan which the film is to be deposited.

Posihive argon 1oms are attracted to
the tantalum cathode by the high po-
tentinl. As these positive ions strike
the cathode, thev knock off tantalum
ions which are attracted to the substrate
and deposited there.

In order to deposit the required pat-
tern of tantalum for the desired circuit
configuration, the ceramic substrate 1s
first covered with a thin laver of copper
hv evaporation or sputtering which is
then removed i the desired pattern us-
ing conventional photo-etch technigues.

Tantalum then is sputtered over the
whole surface and 1t is again immersed
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SAC's BOEING B-52's will have Sperry Countermeas-
ures System to confuse enemy radar and also throw
missiles off course. System is designed to assure the
effectiveness of our strategic bombers by preventing

detection on their missions.

ENMEMY EARLY WARNING RADAR, similar 1o our own
shown here, would provide first obstacle for sac
bombers to “deceive” in event of hostilities. ..

STRATEGIC TARGETS, like the one shown below, are
protected by area defense radars, antiaireraft missiles
and fighter interceptors. Countering all these weap-
ons 15 a critical role of Sperry-designed countermeas-

ures equipment.

ETaE
A ] Ty

ONE OF & SERIES:

THE STORY BEHIND THE STORY

of Sperry Countermeasures Division

While every effort is being made to make
America’s radar defense more effective—
equal effort is being made by a group of
Sperry engineers to make radar defenses
less effective — If the defenses are those
of a possible enemy.

In World War II foil called “chaft™
dropped from Allied planes cluttered
enemy radarscopes— made it difficult to
see the attackers. Then came “carpet”—

AT 455" BELOW ZERO, Fahrenheit, components are tested by Sperry scientist for use in
advanced countermeasures system. Super-cold temperature obtained by liquid helium within
cryostat makes some malterials super-conductors, allowing electric current to flow forever
without adding power. Such experiments assure even more effective jamming of enemy radars
and missiles,

Spreading Confusion

Out of a growing bag of electronic tricks, Sperry engineers are creating new and better
ways to mislead potential enemies.

a means of creating noise which again
concealed the approach of planes. Since
then the task of spreading confusion has
become increasingly difficult with the
development of sophisticated radars,
fighter interceptors and missile defense.

The Sperry Countermeasures System
designed for use aboard USAF's Boeing
B-52s represents a revolutionary advance
in deliberate confusion of the enemy,
which greatly enhances the success of
the strategic bombing mission and
assures protection for plane and crew.
In addition to its work with the B-52

program, the Sperry division is also
devoted to finding ways of countering
every new advance in effensive weapons
with even more effective defensive con-
fusion systems. Countermeasures Divi-
ston, Sperry Gyvroscope Company,
Division of Sperry Rand Corporation,
Great Neck, New York.

SPERRY
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With Magnetic Amplifiers, Inc.
SOLID STATE

ELECTRONIC DESIGN

The complexity of the medern weapons system and the
strategic importance of no foilures in time of crisis has
caused more and more Military Equipment manufacturers
to include Magnetic Amplifiers, Inc. power units in their
weapons system.

From our ranging MNuclear Submarine Fleet to ground
base guidance and tracking systems to Aircraft and
missiles . . . Magnetic Amplifiers, Inc,, products are per-
forming with precision and reliability.

Inquiries are invited concerning your power require-

ments, Engineering conferences can be arranged at your
or our facilities. . . . Write, call or wire.

MAGNETIC AMPLIFIERS,INC.

136 WASHINGTON STREET
EL SEGUNDO, CALIFORNIA
OREGON B-2665

632 TINTON AVENUE
NEW YORK 55, N. Y.
CYPRESS 2.6610

im an etchank. The copper and overlay-
ing tantalum are now ctched away
leaving tantalum only where the sub-
strate had been bared by the previous
photo-etch process. If additional tanta-
lum must be apphed to capacitor areas,
this can be done bv using masks, after
which these areas are isolated with wax
or electroplater’s tape and anodized,
MceLean sad.

Through the use of the expendable
copper masking technique, it is possible
to get extremely fine detml. Resistive
and conducting lines which measurc
onlv 0.002 in. wide. with 0.002 .,
ap;tﬁ'ing hetween lines has been achieved.
With additional development  these
figures mav be further reduced, McLean
imdicated.

McLean said that Bell Telephone
aboratorics 1s now working on “com-
patible active clements”  (transistors.
diodes), but he declined to elaborate.

Dyvnamic testing of the switching
characteristics of a flip-flop circuit while
it is being fabricated by vacuum deposi-
tion process was described by W, 1.
I"uller of Lockheed’s Missile and Space
Division, (Fuller formerly was emploved
bv Varoe Manufacturing Co.) Fuller
told Wescon that Lockheed observes
the wave shape of the circuit during the
process of depositing resistive matenal
to determine when the process should
he terminated.

Fuller described several deposited
flip-flop circuit configurations with ex-
tremely high packaging densities. One
achieved density of six million passive
components per cubic foot, Fuller said.

Arma Program

Edward Keonjian of American Bosch
Arma Corp. told Wescon about This
company's micro-miniatunzation  pro-
arim which ealls for the construction of
a space vehicle gmidance computer lay
1961-62 which will he onlv %th as
large and heavy as present designs using
conventional construchion techniques.

Arma has selected an adder circut
from its Atlas mertial gmidance com-
puter as a test unit to see how much
its size and weight can be squeczed
down. The adder consists of eight
“And” circuits, seven amplihers and
one flip-flop.

Working with half a dozen com-
ponent manufacturers, Arma has con
structed an adder consishng of a stack
of ceramic wafkers measurning 0.5 x (0.3
x 0.05 mn. upon which are printed re-
sistors, miniature capacitors and unen-
capsulated silicon transistors and diodes.
The stack of waters 15 interconnected by
means of external bus bhars, giving 1t a
marked resemblance to the Micro-
Module being developed by RCA for
the Army, except that the latter emplovs
smaller wafers.

The Arma adder occupies a volume
of about 0.5 cu. mn. and achieves a
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RADOP, GOES SUPERSONIC

New Weapons Training System
for Century Series Fighters |

Now, for the first time, operational Century Series
fighter squadrons can support their own
weapons training missions with a supersonic
weapons training system, The new Del Mar
RADOP (radar/optical) system features a
probe-nose, Mach 1.5 target and a unique
combination reel-launcher.

The supersonic target provides radar
reflectivity and infrared characteristics
of multi-jet bombers and contains pro-
visions for visual tracking at extreme
ranges and high altitudes. The com-
bination reel-launcher mounts on a
single pylon and the launcher and

target rotate from a horizontal

to a down position for towing,

These new Model DF-6MFC

targets and Model DXL-6A
reel-launchers are already in J
production and will soon
be in service with opera-

tional Air Force squad- /
rons...as the ninth in a ;" /
line of advanced weap- f:

ons training systems
from Del Mar,

T

LAUNCHER TARGET L4
: |I
U

- — =

MODEL DXL-6A COMBIMNATION REEL-LAUNCHER |

For further information on this or other Del Mar
weapons training systems in use by the U. §. Air
Force, U. 8. Navy and NATQO units, write to Dept.
AW-810-2. '"

ENGINEERS: [nvestigate employment op-
partunities  with this  steadily  growing
arganization.

@eﬂ mﬂ ENGINEERING LABORATOR/ES e
b e .

INTERNATIONAL AIRPORT + LOS ANGELES 45 + CALIFORNIA
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CABLE TENSION REGULATORS
fly with the X-15 into space

#

& o= = — L.
.-"rﬁ-..'u-_-.‘ — .

‘

LEAVE 99.9% ATMOSPHERE e

]

CLIDE LAMNDING RE-ENTRY HEATIMG
EDWYARES ARFR

LEUSCH
.:ﬁ-ﬁ WENDOVER AAFB

BEATTY BADAR TRACK ELY RADAR TRACK o =

HYPERSONIC SPEEDS THAT CAUSE SURFACE HEATS
IN EXCESS OF 1000°F. IN SECONDS . ..

YAW
CONTROL AND LOX TEMPERATURES THAT DROP METALS
Regulator T0 LOWS OF —300°F. CREATE A SERIES

OF DIFFERENTIAL EXPANSION PROBLEMS
ON THE CABLE CONTROL SYSTEMS
OF NORTH AMERICAN'S X-135!

To solve this problem six Pacific cable tension

FITCH and ROLL regulators were installed on the Speed brake,

CONTROL Reaction, Fuel select, Pitch, Roll and Yaw control
Regulalor systems.

These mechanical devices automatically and
positively compensate for variations in the cable
systems—as swiftly as changes occur. All control
cables are kept at an even tension insuring con-
stant control response,

PITCH and ROLL
CONTROL
Regulator

Pacific regulators also permit rigging cables at a
lower load, thus increasing control sensitivity. |
They are self-contained mechanical devices with |
a high degree reliability —and without depend-
ence upon any external power source,

Pacific regulators are capable of instant com-
pensation for thermal or mechanical variations.

For further information on Cable Control Sys-

SPEED BRAKE tems — write Pacific Scientific today !

CONTROL
Regulator

PACIFIC SCIENTIFIC COMPANY

P. 0. Box 22019, Los Angeles 22, Calif,

SAN DIEGD

SAN FRANCISCO
REACTION
CONTROL SEATTLE
Regulalor

| PORTLAND, ORE.
LS

ARLINGTON, TEX.

REPRESENTATIVES:

In the Eastern U. 5.; i
AERO ENGINEERING CO., Mineala, L, 1., N.Y.

In Canada:
THE GARRETT MANUFACTURING CORP, .
. Toranto, Ontario |

FUEL VALVE In Europe:

CONTROL Regulator

TELEFLEX PROD. LTD., Englond -
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component density of about 300,000
per cubic foot, Keonjian said. To pro-
teet the semiconductor devices, the
entire module would be sealed in an air-
tight container.

Next phase of the Arma program 1s
to redesign its computer logic for ophi-
mum  micro-mimaturization, with the
objective of minimizing the number of
different circuits required.

With further effort, Keonjian be-
liecves the Arma module approach can
vicld component densities of around
600,000 per cubic foot. He concedes
that sohd-state circuitry probably is the
More promising leprﬂ"Lf_]l for the more
distant future, not only because of
smaller size and weight, but because of
its potentially greater reliability due to
the fewer number of separate com-
ponents and soldered interconnections.

During the recent Armyv-Navy In-
strumentation  Program (ANIP) svm-
posium in Dalas, Tex., (AW Sept. 14,
p. 85) Varo M:muﬁwturmg displaved
some of its latest micro-circuitry  de-
vices, with component densities ranging
from 1.3 to 10 million per cubic foot.
One such device was a tiny FM radio
transmitter, puum:d by micro- nnnmtun:
batteries and using a hearing aid as
]l]lE‘T{IFrhﬂl'lE‘

The bulk of the cffort in micro-
circuitry s being expended bv equip-
ment manufacturers rather than by
component manufacturers. Notable ex-
ceptions are Texas Instruments (which
is both an equipment and component
producer) and International Resistance
Corp. It is true that a number of
component makers are cooperating in
the RCA/Armv  Micro-Module pro-
gram, but only to the extent of making
their regular components in a size and
format suitable for the Micro-Module.

The state of the art in molectronics
appears to be at about the same point
as the transistor was 10 vears ago, about

a vear after it had been um,nh:c! by
Bell Telephone Laboratories. The next

several vears will see the development
of a number of useful molectronic de-
vices, which can be used with more
conventional circuits or with mcro-
circuitry in avionic equipment.

It prnh ibly will be 1962 before a
subsvstem of modest complexity, such
as a digital computer constructed en-
tirely with molectronic circuitry, will be
in operation, and this will be an experi-
mental model.

Bv 1965 ohservers expect that digital
computers constructed by molectronic
techniques will begin to come into
service. Digital computers probably will
be the first complex equipment to usc
molectronics throughout because of the
major size, weight and power reduction
and because such computers are built
up from a verv few tvpes of basic ar-
cuts.

By 1970, observers believe that
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SECRET OF SUCCESS...

consultation with Flexonics
metal ducting experts
at the inception of design

In the proved design of the General Electric ]79 engine that powers
the USAF Lockheed F-104, early consultation with Flexonics ducting
engineers resulted in .1llprﬂmllle time and money savings.

With the backing of Flexonics exclusive manufacturing and forming
methods, Flexonics men can make recommendations that simplity
design and get the job done faster. The earlier you call Flexonics, the
more savings possible.

For the most experienced and authoritative recommendations cover-
ing ducting systems, flexible connectors, bellows, and metal, aircraft
synthetic, and Flexonics-T (Teflon) hoses—contact your Flexonics Sales
]inginuur or write for Flexonics Aeronautical Engineering Manual.

Lo B B

Dwisions

TOMORROW'S
ENGINEERING

TODAY In Canada: Flexonles Corporation of Canada, Limited, Brampton, Ontario

. ©

SHROUDED
GIMBAL

SUMP
PRESSURIZATION

SPECIAL FORMING

AERONAUTICAL DIVISION

FLEXONICS CORPORATION - 1302 50UTH THIRD AVENUE + MAYWOOQD, ILLINOIS

INDUSTRIAL HOSE « EXPANSION JOINT » BELLOWS - AERONAUTICAL » AUTOMOTIVE
Flaxonics Research Laboratorias, Elgin, lllinols
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Space

e

MODEL K710-14
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P

First Man Flies

his Electronic Equ
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INnto

ment

CONTROLLED ENVIRONMENTS = PASSPORT TO SPACE

Soon, the X-15 rocket powered research ve-
hicle, built by North American Aviation, Inc., will
carry the first man into space. During this historic
flight, many of the instruments installed in the X-15
will be protected against vibration and shock by
Robinson mounting systems.

Robinson Model K710-14, all-metal mount, will
protect 26 pressure transmitters connected with the

" rocket engine chamber, hydraulic fluid system, and
' the liquid oxygen, helium and ammonia supplies.
- Other Robinson mountings have been specified for

| the radio equipment and several other applications.

RADIAL MOUNTING SYSTEMS—

THE ULTIMATE IN CENTER-OF-GRAVITY SUSPENSION

Maodel K710-14 combines Robinson’'s MET-L-
FLEX stainless steel resilient elements with an ex-
clusive radial cushion, center-of-gravity design.
The multi-directional isclation which results assur-
es complete protection in the high intensity envi-
ronments created by initial propulsion blast and
re-entry.

During extensive development testing on the
¥X-15 program, it was determined that vital instru-
ments must be protected against vibration and
shock to insure the calibration and accuracy re-
quired. Installation of Robinson mounting systems
on the X-15 meeis this requirement,

INDUSTRYWIDE ACCEPTANCE

Twenty-three years of experience, plus unsur-
passed creativity, make Robinson the choice of
leading airframe manufacturers and weapon sys-
tems managers. These companies know that their
equipment performs better and lasts longer when
protected by mounting systems which have been
engineered for reliability—by Robinson.

RO B INSON 7@0/97&4@&/ T odiels /e

Formerly ROBINSON AVIATION INC. « West Coast Engineering Office; Santa Monica, Calif,

86

TETERBORO, N.

avionic svstem designers will have a
wide range of l:'I.]'lLlI]l' functions which
can be performed by molectronic de-
VICES.

The situation will be comparable
to the state of the transistor art todav.
Currently there are a sufficient number
of different tvpes of transistors on the
market to cnable the designer to fully
transistorize his ['qmpmﬂnt 1B urh
all, but not everv, 1]}]3|1c1h{m

One major hurdle to w wdespread use
of molectronics sometimes 1s overlooked
as  1ts prnpnmnta n'rmnnn'h desenibe
its potential for improving reliability
I'v slashing the number of L[unpunmh
and soldered connections required.

Manufacturing Problems

Here is the wav an official of a
major semiconductor manufacturer ex-
presses it: “Anvone who knows the
dificult problems of producing in
quantity an extremcly relhiable diode or
transistor, and nhhmunﬂ an economical
vield, shudders as the problems  in-
volved in manufacturing m quantity
i complex cireuit which in effect con-
tains dozens or hundreds of semicon-
ductor junctions—and obtaining an cco-
nomical vield.”

Yet the demand for semiconductor
devices has forced manufacturers to
mechanize increasingly the fabrication
of the devices and this has forced them
to dig more deeply into the basic causes
of ]mt ucld This 1-: runmnw much
of the “black magic” that ]na long
surrounded the fabrication of semicon-
ductor devices.

It therefore appears likely that when
the research scientists have developed
the new funchional molectrome [1["'-.!{“’.'-.
the state of the manufacturing art will
have developed sufficiently to meet the
challenge of producing them.

Litton Industries Opens
Electronics Facility

Litton Industries has formallv opened
a new plant housing 1ts L Tectronic
qutipnmntb Division in the San Fer-
nando Vallev area of Greater Los An-

geles. Located in Canoga Park, the fa-
L]hh is under the dircction of Dr.
Norman Enenstein.

Litton ofhcials announced that work
on several contracts 15 being conducted
bv the Electronic I.{[ul]:nlm.nh Division,
mEIndmn mertial - navigation,  man-
IH-.IE.J'ISIHL relationships, space environ-
ment research, data processing for tacti-
cal systems, digital and analog computer
svstems.

Division has five departments: Ad-
vanced Svstems Engineering Depart-
ment, Guidance Svstems Laboratory,
Emn]:mtu- and Controls [ulhﬂmtun
Tactical Systems Laboratory and Space
Research Lalmr.tmn
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Bendix-Pacific — foremost manufacturer of

mechanical positioning actuators — offers 15 years
experience in mechanical locking electrical de-
vices to help solve today's require-
ment for maximum reliability and
simplicity in Safe-Arm mechanisms.

The Bendix-Pacific Bomb Release
safety Pin Actuator pictured here

exerts 75 pounds breakaway force
and moves 1.5 inches within three

seconds. Positively locked in each
position, Weight 1.3
pounds,

PATENTED MECHANICAL FPOSITIONING BEMNDIX-
PACIFIC ACTUATORS ARE IN USE THROUGH-
OUT THE INDUSTRY-=OVER 100,000 HAVING
BEEM ORDERED FOR AIRCRAFT, MISSILE AND
JET ENGINE CONTROLS OF ALL TYPES.
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Republic F-105— One
Depends Upon

Plane ""Bomber Formation'’
Holley for Fuel Control

World’s most powerful one man airplane, is reported to carry “as much
destructive power as an entire big bomber formation of World War I1.” Capable of
carrying an atomic bomb, the exciting Republic “Thunderchief” gets more than

25,000 pounds of thrust from its Pratt & Whitney Aircraft J75 jet engine with afterburner.

Holley designed, engineered and manufactures the main fuel control, bleed
governor and actuator for the J75 engine which has both military and commercial
applications. The Holley R-95 control combines “small package™ design

with light weight and exceptional performance rehability. It's another important
reason why more and more engine and air frame manufacturers

are turning to Holley for engine components.

i "i"-_ s
L} n L] '--- * i
This impressive array of fire power shows \

why the Republic F-105 supersonic jet is ‘

often billed as the “one man airforce.”

The R-95 is the military ver-
sion of Holley designed and
engineered fuel controls made
for the 175 jet engine.

the R-98 com-

Both .
. : - — A pressor bleed governor and its
New Wings for the Eagle! & 5 i . companion, the bleed valve

. ! . actuator (below), are designed
and manufactured for the J75

engines.

Holley

World War II's famed Eagle Squadron, now the 335th Squadron of TAC's Fourth
Fighter Wing will soon be flying the F-105 fighter-bomber.

I ,i:if
15

A-19 11955 E. NINE MILE ROAD
WARREN, MICHIGAN

Leader in the Design, Development and Manufacture of
Aviation Fuel Metering Devices
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BMEWS surveillance radar antenna, one of four recently completed in Greenland, Building (center) houses radar transmitter/receiver.

ICBM Detection Antennas Completed at Thule

Construction of fonr surveillinee radar an.
tennas for Air Force's Ballistic Missile Early
Waming System (BMEWS) near Thule,
Greenland, has  been  completed several
mionths ahead of schedule and installation
of radar transmitter-receiver equipment now
is under way. The four surveillince anten-
nas, cach measaring approximately 400 ft.
wide and 165 ft. high, are the largest ever
constructed by the United States, possibly
the largest in the world. Antennas were
designed and built by D. 5, Kennedy & Co.,
under subcontract to General Electric which
is developing and manufacturing the sur
veillaince radars.  Radio Corporation  of
America is prime contractor on BMEWS,
Each of the four antennas will cover a 30
deg. wide azimuth sector, providing a total
of 120 deg. azimuth coverage. Radars, with
speak powers of approximately 10 mw., are
expected to have a range of 2,500 to 3,000
mi. against enemy ballistic missiles. A “pipe
crgan’ feed array installed in two-story build-
ing in front of each antenna (which also
houses radar transmitter-receiver) will pro-
duce a split (dual) vertical beam which will
scan rapidly in azimuth, Duial vertical beams
will make it possible to establish missile's
approximate altitude and speed, for use in
aiming tracking radars. Antennas will pro-
vide a radar beam that is approximately one
degree in width (AW July 28, 1958, p. 19),
Fach of the antennas weigh approximately
1,500 tons.

Fach torus-shaped surveillance antenna, designed and built by D. 8. Kennedy & Co., weighs nearly 1,500 tons, Constructjon was com-
pleted in two months, several months ahead of schedule. Antenna structure will be covered with 4 mesh screen to reflect radar signals.
Surveillance radars are expected to have detection range of 2,500 to 3,000 mi, against enemy ballistic missiles. Radie Corporation of
America is prime contractor on BMEWS, and General Electric is building the surveillance radar tronsmitters and receivers.
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Convair

exceeds

performance
specs

General Electric's CJ-B05 jetliner engine shares in an outstanding
aviation achievement: in flight tests the CJ-805 powered Convair 880
has not enly bettered all performance guarantees, it has met or bettered
even drawing board estimates for speed, range and short distances
required for toke-off and landing. For airlines and their passengers,
these flight test results demonstrate how the 880 will go more places
and provide the world’s fastest, most versatile air transportation.
Powered by dependable General Electric CJ-805 turbojets, the Convair
880 will be years ahead for years te come.

e e N A =D = ] P
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less than 5.450 ft.

Flight tests have proved that the 880 can
lift off before reaching the 5,450-foot
mark® originally estimated. Flight ex-
perience indicates that actual runway
length needed for take-off may prove to
be as much as 59 less. CJ-805 perform-
ance has been outstanding throughout
Convair's continuing test program. Sup-
porting this record was thorough G-E
flight and ground testing which provided
imformation for engine improvements
prior to 880 testing. Extensive flight and
ground testing continue. *(sea Jevel
standard conditions—typical 1,000-mile

trip.)

Outstanding CJ-805-3 performance has helped
the Convair B8O exceed performance guaran-
tees for speed, range and short distances
required for take-off and landing.

SPEED
615 mph

Four CJ-8B05 turbojets have provided
power for Convair 880 cruise at true air

speeds of 615 mph—above guarantee
and faster than any other commercial
passenger plane in the world. Six months
of intensive flight testing have proved
speed. 615 mph flights have been powered
routinely by CJ-805 engines equipped
with reversers and suppressors, demon-
strating minimum thrust losses. Engine,
thrust reverser and sound suppressor
have been produced and tested together
by G.E., so their performance is especial-
ly well matched.

RANGE
3,450 miles

Engineering estimates of the 880's range
and fuel economies have been confirmed
by data accumulated during 250 hours
aloft on 130 flights. Flown for best
economy, the 880 will range 3,450 miles.
Excellent CJ-805 SFC's make an es-
pecially important contribution, The B80
was designed and built to operate from
most present-day airports, Proved range
makes the 880 even more versatile by
permitting non-stop jet B80 service be-
tween metropolitan centers as well as
on shorter routes. The 880 can go more
places.

LANDING
less than 5,350 ft.

880 landing tests show that the esti-
mated 5,350-foot landing distance may be
considerably shortened. In tests, only
aircraft brakes were used. Thrust re-
versers, which provide reverse thrust
equal to 489 of forward thrust, can re-
duce landing distance even further. Short
take-off and landing 15 another reason
the 880 can go more places. The CJ-805,
which helps make 880 performance out-
standing, 1s the result of knowledge and
experience gained in more than 23 milk
lion G-E jet flight hours. General Elec-
tric Company, Cincinnat: 15, Ohio. 23133
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The Navy’s Versatile Vigilante

... an all-weather attack weapon system with unlimited talents for limited war

Versatility means the ability to do several things well
—but frequently not to excel in any one of them.

Not so with the Navy's new A3J Vigilante. It can
perform a wide variety of missions — yvet 1ts sharply
increased performance in each would justify building it
as a single-purpose airplane,

This is the kind of versatility that hurdles the high
cost of today's T5-percent-electronic weapon systems...
provides the right muscle for every mission...turns
minimum budgets into maximum air power.

With Vigilantes aboard its carriers, the Navy will have

THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC.

P4

globe-ranging power to control limited war—from
brushfire to tinderbox.

For the Vigilante will deliver any weapon — bomb or
missile, conventional or nuclear —day or night, in any
weather, at any attitude, from any altitude, a full thou-
sand miles from 1ts carrier. No target can hide from its
radar eve. It can be used as a rapier in limited war. ..
a8 a bludgeon in all-out conflict.

The Vigilante is now in flight evaluation for the Navy.
Designer and builder ;: the Columbus Division of North
American Aviation,

Columbus, Ohio

U.S. Traffic Control
To Cost $1 Billion

vew York—Federal Aviation Agency
funding for air traffic control facilities
for the next several vears will average
between $150 and 5200 million, bring-
ing the total U.S. investment in air
trafic control and navigation to about
$1 billion by 1962, according to Joseph
H. Tippets, FAA’s acting director of
facilities, speaking at FAA’s commis-
sioning of the air trafic control radar
beacon svstem in the New York area.

Tippets said that the immediate goal
of FAA is to bring air trafhc control
facilities to the point where on a nation-
wide basis, all traffic above 15,000 ft.
will be under radar and beacon sur-
veillance or control, plus additional
radar and beacon coverage of usable
imstrument altitudes on all major ap-
proaches and through the cooperative
integration of civil and military ter-
minals, radar beacon svstems.

The radar beacon svstem placed in
operation at the New York Air Route
Trafic Control Center (AW May 4,
p. 126) includes installation of beacon
interrogations and receivers, with de-
fruiting equipment to reject spurious
replics, at these New York facilities:

o [dlewild tower air route surveillance
radar,

e New York air route trafhic control
center terminal area radar.

e .a Guardia tower airport surveillance
radar.

e Newark tower airport surveillance
radar,

The FAA plans that eventually all air-
port surveillance radars, terminal arca
radars, and en route radars will be
cquipped with radar beacon svstems.
Scheduled to be placed in operation this
vear are svstems at Air Route Trafthe
Control Centers in Washington, Nor-
folk, Pittshurgh, Boston, Indianapolis,
Miami, Atlanta, Memphis, $t. Lowms,
Los Angeles, Scattle, Salt Lake Citv, and
Denver,

L RLTER CENTER -

P Transistorized Weapons—"T'ransistor
sales for the frst seven months of this
vear are approximatelv double those for
the same period of 1958, both in units
and dollars, according to fgures com-
piled by the Electronic Industries Assn.
One reason for mushrooming sales 1s
found in figures on the number of
transistors used in major missiles, ar-
craft and support svstems compiled by
Defense Departments Electronics Pro-
duction Resources Agency. Ixamples:
o Atlas: 5,393 transistors plus 61,443
for guidance control and launch equip-
ment.,

AVIATION WEEK, September 28, 1939
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e Bomarc: 1,414 transistors, plus 27
440 for guidance control and launch
cquipment.

e Polaris: 1,420 transistors, plus 20,991
for guidance control and launch.

e B-52: 19,961 transistors.

e F-105DD/E: 1,299 transistors.

e Navy Tactical Data System: 30,764
transistors.

» What's in a Name?—Insiders report
that Lockheed Aircraft is particularly
eratcful that Aviarion WEeER coined
the word “avionics” more than a decade
ago. Company, whose slogan is " Look to
Lockheed for Leadership,” carefully
named its new operation Lockheed

Flectronics & Avionics Division, whose
initials spell LEAD. Without the
word avionics it would have spelled:
LED.

» USAF Fishes for New Warning Tech-
nique=In search for new detection
techniques, Air Force is sponsoring 2
study of the ability of the tropical
knifc fish and electric eel to detect the
presence of other fish and discrimiate
between friend and foe by distortions
produced in the electric field sct up by
the knife fish and eel, according to Dr.
Harvev E. Snavely, chief biologist for
Air Force Office of Scientific Research.
At recent symposium on Comparative

the normal standards of welder perfor
belong to the SRH also. Bul, in addition

horizontal design for easier stacking and parallel-
ing, this welder has an “all-weather” construction
that includes baked varnish coated transformers

and rectifiers plus phosphatizing and pain

all base and sheet metal — even fan pladus.
Cam-Lok receptacles are standard equipment.

' The Gold Star SRH welds real well.

L J
l'IllllEl' ELECTRIC MANUFACTU

The features that set the SR above and beyond

GOLD STAR SR

This d-c rectifier type welder does maore things bet-
ter than any other welder of its class because —
a, Its new transformer (Miller designed and
built) has integral flux diverter.
h. Its new weld stabilized circuit delivers the
ultimate in speed of metal deposition.
c. Its new completely sealed semi-metallic rec-

lifier — designed for welding — provides the
most efficient d-c for welding ever devised.
These features contribute to the Gold Star SR's

greater arc stability, denser welds, easy arc
starting and flexibility to handle all electrodes in
all positions.

Performance-proved wherever profits are im-
portant, the Gold Star SR is available in single

and duplex models of 200 to 1200 amperes at 60%
duty cycle ratings.

mance
to the

ting of

Complete specifications on these Gold Star models will be sent promptly.

RING COMPANY, INC., APPLETON, WISCONSIN

e Distributed in (enoda by Conodion Liguid Air (o, Ltd, Montreal
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ve FLYING SUBMARINE

“Flying Submarine” describes aMpHENOL'S new MINNIE 67 series con-

nector; it may seem a large and unlikely name to fasten on such a small
connector, but it's quite accurate. Here's why: The performance condi-
tions under which these miniature “E"” connectors will operate reliably
are exactly like those encountered by a submerged submarine—{flying
at 80,000 feet altitude.

“Flying Submarine” also means altitude-moisture resistant, Under
a test recently devised by industry and the armed services, wired MINNIEs
are completely submerged in salt water, altitude cycled to 80,000 feet for
one minute, 65,000 feet for one half hour and then returned to ambient
pressure for another half hour. Following this test, the minimum insu-
lation resistance of MINNIE connectors is 1000 megohms, well in excess of
the 100 megohms required by MIL-C-5015 after moisture exposure.

What can a “Flying Submarine” do for vou? If you use electrical
connectors in aircraft, missile or naval applications (including non-fly-
ing submarines), MINNIE connectors provide assured environmental re-
sistance to moisture at sea level and at high altitudes, Write for complete

information on AMPHENOL'S MINNIE connectors!

AwvpHENOL'S Authorized Industrial Distributors stock
MinniE’s and other standard AMPHENOL components—

and provide on-the-spot delivery.

connector division

AMPHENOL-BORG ELECTRONICS CORPORATION
chicago 50, illinois

f’ -..f!"g‘i'ﬁ’f;f.-’

d ]
= B = _.I'_I- _II
- i .r_‘.-‘_,_ '*
L} | ;

-t | fﬁ'
o wwmw

ThErmmmc
MicroModules

Tiny TIMMS (thermionic integrated Micro-
Modules), miniature cermmic vacuum tubes
with built-in circuit elements, have been
comstructed by General Electric in  four
different tvpes. From left to right, a double
cathode follower containing two triodes, four
resistors and two capacitors; a cascade ampli-
fier containing two triodes, four resistors and
one capacitor; a multiple-element logic
module with eight dindes and three resistors;
and a multivibrator containing two triodes,
two capacitors and six resistors. Multivibra-
tor has a component density of 250,000 per
cubic foot. Device has been operated at
temperatures as high as 580C, and requires
no internal heaters,

Bio-Electrozenesis in Rio de Janeiro.
Dr. H. W. Lissmann of Cambridge
University said that fish and eels recog-
nize the nature of other objects by I.‘I1r.1r
varving clectrical conductivity, Dr. Liss-
mann believes the changes in electric
field are detected by pores in the skin
of the fish or ecl that lead through
canals flled with a jellv-like substance
to ﬂIm::InI]r sense organs, called “mor-

my H]I‘.I'hl'iI"-r which 1n turn connect to
the brain.

» Missile  Detection  Radars — Both
Hughes Aireraft and Bendix Radio are
:mcqhgahnn new rapid-scan radar tech-

niques for detection and tracking of
hallistic missiles,

» Signed on Dotted Line—Major con-
tract awards recently announced by
avionics manufacturers mclude:

® Collins Radio reports orders for $1
million from Lockheed for communica-
tion and mnavigation equipment to be
used on Lockheed JetStar business-jet
aircraft. First 25 aircraft will use Col-
lins equipment throughout, including
mtegrated flight system, four S51X.-2
VHT receivers, two 17L-7 VHF trans-
mitters, two DI-202 automatic diree-
tion finders, two 51-V glide ':-Iﬂ]]{.' re-
ceivers, a 517-2 marker Iac-m:nn receiver,
two associated instrumentation units, an
ATC transponder and antennas for all
equipments. Deliveries will begin in
(October.

¢ International Rectifier Corp., Fl Se-
gundo, Calif., $500,000 in contracts
from Lockheed Missiles and Space Di-
vision for silicon solar cells and panels.

FINANCIAL

Insurance Funds Go

To General Dynamics

New York—General Dynamics Corp.
carried out a major long-term financing
program with the sale of 560 million of
20-year promissory notes to the Pruden-
tial Insurance Co. of America in the
face of a tightening money market,

A similar loan involving 575 million
completed a vear ago provides the cor-
poration with $135 million in long-
term monev. Combined with its short-
term bank credit available of $150 mil-
lion, the funds will meet General Dy-
namics capital needs for the foresecable
future, Board Chairman Frank Pace
said.

The financing adds another notch in
a gradually growing total of aviation
industry companies which have success-
fullv obtained funds from the relatively
small amount of insurance company
capital channeled to industrial sources
(AW Mavy 25, p. 23).

Interest rate on the new funds 1s
5%, It was set at 5.2% in the hrst
borrowing. With prime bank short-term
interest rates now at 5% (AW Sept. 14,
p. 37), the long-term rates are con-
sidered very favorable by the company.
No common stock dilution is involved
as in the case of many recent public
bond offerings by aviation companies
and no underwriting expense was neces-
Sary.

The funds are needed for such de-
velopment projects as the Convair 880
and 600 jet transports, the Canadair
CL-44 turboprop transport and the
attendant costs involved in such situa-
tions as the trade-in of American Air-
lines’ DC-7 spiston-engine aircraft on its
order for Convair 600s.

New acquisitions which require
straight cash outlavs also will draw on
the fimancing as will opportunities for
new business gained in scientihe re-
search and development carried on by
the companv.

New Offerings

Radiant Lamla & Electronics Corp.,
Kearney, N. ]., a newly organized com-
pany. Offering is $250,000 of 6% 10-
vear convertible debentures and 120.-
(000 shares of Class A common stock
at 55 per share; it is to be made by
Amos Treat & Co., Inc., underwriting
group, for the purpose of acquiring the
business and certain of the assets of
Radiant Lamp Corp., Newark, N. ],
manufacturers of special purpose clee-
tric lamps. Purchase price is $1,000,-
000, with $600,000 payable in cash at
the closing, and S-IEI"D 000 payable at
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tmﬂsmit ANY data ANY distance

with a

FAIRCHILD
FACSIMILE
COMMUNICATION SYSTEM

e 11 MInutes

Now you can break the time barrier—
intra-plant or coast-to-coast —of inter-
changing any kind of visual data in
volume, With a Fairchild facsimile com-
munication svstem, planned to serve
vour specific needs, vou can transmit
engineering drawings, change orders,
blueprints, charts, sketches, memos,
schedules, specifications, photos, con-
tracts, invoices, shipping orders, forms,
letters. You can use short wave radio,
telephone, leased wire or microwave
transmission. You ecan transmit data
rapidly and dependably, without error,
and with the sharpest detail available
today.

Aircraft industry applications

Northrop Aireraft, for example, uses
Fairchild Facsimile to save valuable
time in transmitting engineering data
between Hawthorne, Calif., and Cape
Canaveral. Douglas Aireraft, in fast
J-way communication between Santa
Monica, Long Beach and Edwards Air

Industrial Products Division, Dept. 1,
580 Midlond Avenue, Yonkers, N. Y.

Nome

o

o wWithout error

Fairchild Comera and Instrument Corporation

Please send me "“To Deliver the Focts . . . Fast.”

e 10 sharp detail

Foree Base in California, finds Fairchild
Facsimile’s extreme clarity of special
benefit. Often, on receiving change
order facsimiles, an engineer will make
pencil notations thereon and retransmit
them to another point.

Nationwide service

Operation? Just attach the copy, set the
scanner, press a button, and in less than
6 minutes transmission is completed at
the receiving end. Reliability? It has
served the demanding needs of the
newspaper industry for over 20 vyears.
Service? Fairchild offers an established
nationwide organization, unequalled in
this field, that includes 56 experienced
service specialists. Cost? An attractive
lease arrangement covers preventive
maintenance, pﬂriudic equipment
updating, and replacement options as
improved models are developed. For

full information, mail coupon now for
brochure “To Deliver the Facts... Fast.”
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DESIGN

MANUFACTURING

FOR REINFORCED PLAS

Deadly darting missiles and
super-sonic fighters now prove in
flight the advantages of Bruns-
wick leadership in critical space-
age components., Brunswick
designs, tests and manufactures
reinforced plastic and filament-
wound super-sonic radomes to
meet most environmental needs.

ISBRUNSWICK

MAKES YOUR IDEAS WORK

98

Critical Brunswick components
are now specified and/or used in
missiles such as the McDonnell
Quail, Lockheed Kingfisher and
Polaris, and Boeing Bomare: in
aircraft such as the Convair
F-106A and B-58, North Amer-
ican F-108, McDonnell F3H, F4H
and F-101, and Republic F-105,

TESTING

|ICS, PICK THE PROVEN LEADER

From filament-wound radomes
by the unique Strickland “B" Proc-
ess to honeycomb-core, foam-in-
place or anti-icing type radomes,
Brunswick supplies the reliability
of proven leadership. Write to
Brunswick-Balke-Collender Co.,
Defense Products Division, 1700
Messler St,, Muskegon, Michigan.

the closing by delivery vt 5400,000 of
3% debentures to be issued by the new
companv. As part of the agreement,
the new company will be permitted to
occupy the premises now owned and
occupied by the seller, pursuant to a
1 0-vear lease at a rental of 520,000 per
vear, plus certain expenses.

Chance Vought Aireraft, Inc., Dal-
las, Tex., 57.354 shares of common
stack, for issuance upon the exercise of
aptions granted or to be granted under
the company’s Emplove Stock Option

Plan.

Radiation Dynamics, Inc., Westbury,
N. Y., engaged in the development.
production, manufacture and sale or
rental of Dvnamitron, a high energy
accelerator, Offering 15 25,000 shares
of common stock. Subject to subsernip-
tion of all the shares being offered to
stockholders, Havden, Stone & Co. has
agreed to purchase 2,500 shares for its
own account and to place 11,175 shares
with selected investors at S10  per
share, with warrants to purchase an
equal number of shares at S12.50.

Hickok FElectrical Instrument Co.,
Cleveland, Ohio, manufacturer of elec-
trical indicating meters, electronic lab-
oratorv and service testing instruments,
and other electronic equipment, Offer-
ing is $500,000 of convertible deben-
tures and 100,000 shares of Class A
common capital stock—90,000 shares to
be offered to the public and 10,000
shares to emploves. Proeeeds will he
used to retire bank loans: to construct
and equip rescarch and development
laboratories, for additional equipment
for a subsidiary, for leaschold mmprove-
ments, ete., with the balance to be
added to working capital.

Financial Briefs

e Hycon Mfg. Co. carned 5505,195 and
reported sales of 53,211,143 m the six
months ended Julv 31. Of this net,
5200,000 was from sale of 4,500 shares
of Hermes Electromics Co. preferred
stock owned bv Hvcon, the rest from
sales. Last vear for the same period, the
profit was $46.000 on sales of S4.085.-
000. Hyecon has progressed from a
nct operating loss of 5305.000 i Fiscal
1958 and a net working capital dehcit
of 5483,000 to the proft side of the

picture and total working capital of

51,052,000 as of Julv 31.

® Marquardt Corp. sales will reach $70
million in 1959 and its carnings $1.8
million, the companv president, Roy
E. Marquardt, forecasts, Marquardt is
working on high-energy fuels, a pro-
gram which will continue despite can-
cellation of military boron programs,
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For Your Special Requirements

SPECIAL
CUSTOM
CQJIFVIPOIJNDING

PLASITISOLS

ORGANOSOLS —POLYURETHANES
POLYESTERS —EPOXIES—ADHESIVES
VEE-NOL PLASTIC PAINTS

The aircraft and missile industries have come to depend on Plas-Kem for
compounding these versatile materials to meet their most exacting speci-
fications for molding, dipping, encapsulating, potting, and spraying. Your
requirements, too, will be accurately met to achieve these characteristics:

v High heat stability
v Low temp. flexibility
v" Good conformity to mold v Economical
' Specific shore hardness, flexible v Chemical resistance

to rigid v Weather resistant
v Clear, or any color ¥ High dielectric strength

v Hot or cold dip, or spray, etc.,
applications

Write us outlining your particular needs,

PIL.AS-KEIM CORRER

100 W. Alameda Ave., Burbank, Calif. * VI 9-1121

A DIVISION OF

DYNA-THERM CHEMICAL CORP.

3813 Hoke Ave., Culver City, Calif. = UP 0-4751

Manufacturers of

FLAMEMAST/C

... the remarkable insulation coating that protects ordinary metals to
4500°F. Fire resistant and retardent, Excellent adhesion. Fast, economical
to apply. Used in combustion chambers of high-production missiles, Write
for certified test data,
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Symbols painted on Radioplane XO-4 drone show five recoveries from firing missions.

Radioplane Drone Recovered After Direct Hit

Radar-guided Radioplane XO-4 drone was recovered successfully (below) after a direct
hit by a Sidewinder air-to-air missile after the drone was asir-launched by a Boeing B-50
bomber. XO-4 is powered by a Westinghouse XJ-81-WE-3 turbojet engine, producing
1,740 1b, thrust; production O4-B drone will be powered by a General Electric J85-5
turbojet which develops 3,850 Ib. thrust with afterburner. Ringsail recovery parachute
is located in the tail cone; vertical stabilizer separates during recovery.

. - . i e e A Len | . e
i llln._ " - _.-'l,.p:-:_l W " l":-. =i 4 Forin -

and on a rocket-ramjet combination
engine (AW Aug. 10, p. 30).

® Doman Helicopters, Inc. agreed to a
consent injunction in connection with
Securities and Exchange Commission
complaint on the issuance of common
stock of the company, largely to em-
ploves in payment for services, without
registration under terms of the Securn-
ties Act of 1933, The SEC said 350,-
000 shares had been issued since Jan.
1 tor 125 persons. lssuance itself would
have required registration, the SEC
said, but the situation was further com-
plicated by the resale of the stock,
quoted in the National Daily Quotation
Sheets at prices from § to 14,

e kaman Aircraft Corp. reported first
half sales increased from $9.416.473
to 514,196,595 and earnings from
$207,.147 to 5324.859. Deliveries of
the USAF rescue helicopter, the H-43B
Huskie, will accelerate in the next six
months.

® Raytheon Co. sales in 1959 will ap-
sroach half a billion dollars, $100 lml
ion more than 1958, Raytheon Presi-
dent Charles TF. Adams reported.
Backlog amounts to about 5400 million.

* Garrett Corp. 1mproved its working
capital position in the fiscal year ended
lnm' 30, which also included increases
in sales and carnings. Sales were $193,-
641,345, compared with $170,409,368.
Earmmings of %4,767,796, which com-
pared with 54,118,707 a vear earler,
represented a 2.46% pruﬁt margin on
sales and a 15% margin on net worth.
Current backlog of 5114 million, com-
piﬁ.ﬂ with $120 mullion a vear ago, 1s
74% militarv. The w nrl-.lnclr r:l]:lt'ﬂ
increase, from $25,052,277 to 53 3.314.-
653, was obtained through sale of 510
million n convertible debentures last
vear, $9 nulhon of u.hu:h was used to
reduce the E[lﬂ‘lp"l'l]'!. s V-Loan borrow-
ings. Problems in debt management ap-
caring increasingly in the industry are
Mustrated by the Garrett borrowings.
After the debentures were used to re-
duce the V-Loans to $17 million in
September, 1958, the company was re-
quired to increase borrowings aganst
this line of credit to $30 million by
April to carry larger receivable balances.
By June, these loans had again been
reduced to $25 million with a credit
commitment of $35 million available.

But Garrett's receivable account rose
from 518,046,488 to $28,536,652.

® Atlantic Research Corp. has pur-
chased Janskv & Bailev, Inc., 30-vear-
old communications research firm cur-
rently grossing $1.5 million annually,
and has acquired a 16% stock interest
in General Communications Co. in the

transaction.
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A BIG STEP AHEAD

Pratt & Whitney Aircraft's new
turbofan engine . . . the JT3D-1

. . delivers 429, more takeoff
thrust and operates on 13%
less fuel than the latest JT3
(4-57) jet engine,

The new engine handles 140%
more air than the JT3, although
basic twin-spool structure and
aerodynamics are essentially
unchanged. Dry takeoff thrust
increases from 12,000 Ibs. for
the JT3 to 17,000 Ibs. for the

POWER IS THE KEY!

The key to flight achievements 1s dependable power. And dependable

turbofan, power 1s Pratt & 'ﬂ"|ﬁl‘.ﬂﬂ}' Aircraft’s business.

American Airlines has an-
nounced its fleet of Boeing 707s
will be converted to our turbo-
fan. KLM will use it in five of its
twelve Douglas DC-Bs on order,

Nine out of ten of the Boeing 707s and Douglas DC-8s flying or on
order are powered by Pratt & Whitney Aircraft’s jet turbines. Besides
its many contributions to the jet field, Pratt & Whitney Aircraft has
made significant advances 1n nuclear aircraft reactors, solid rocket

components, and liquid hydrogen rocket applications.

%éf tapulion by

PRATT & WHITNEY AIRCRAFT

A division of United Aircraft Corporation

East Hartford, Connecticut
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Three generations of ARMA computers: !
THE PRESENT GENERATION

continuous hours
of higher
mathematics...
without an error

The thinking apparatus of the

guidance system of the ATLAS
ICBM—ARMA’s airborne digital
computer —has now completed 6,000
hours of continuous laboratory operation

without one catastrophic or transient error.

Fully transistorized, with no moving

parts, this remarkable ARMA computer

can be relied upon for dependable
performance when the ATLAS becomes
the nation’s major deterrent weapon.

Two further generations of ARMA
computers will be applicable to even
more sophisticated uses. ARMA’s
advancement of the state of the art has
made possible computers—soon forth-
coming—that will surpass the present
computer’s reliability at a small

fraction of its weight,

ARMA research and development has
made the digital computer truly airborne.
ARMA, Garden City, N. Y., a division
of American Bosch Arma Corporation

.. the future is our business.

Tidd

AMERICAN BOSCH ARMA CORPORATION

_
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INQUIRY

PROFESSIONAL EMPLOYMENT

NEW AVIATION PRODUCTS

ENGINEERS AND
SCIENTISTS... ciotee

demonstrated a level of ahility above mere competence. ..who
seek assignments above and bevond their present capabilities

..will find the technical challenge they desire in projects
ranging from the Convair 880 and 600 Jetliners to the appli-
cation of nuclear energy to weapons systems at Convair-
San Diego. Significant work 1s in progress on electronic tech-

niques for infra-red, radar and optical system reconnaissance,
manned satellite vehicles, VI'OL and STOL aircraft, anti-
submarine missiles and detection systems, and anti-satellite

studies,

L

Important, too, is the company itself. Convair-San Diego’s
present-day stability has been carefully built on a founda-
tion of achievement spanning more than a third of a century,

PLEASE SEND CONMVAIR/SAN DIEGD ENGIMEERING DEPARTMENT BROCHURE

ADDITIONAL COMMENTS. IF ANY. CONCERNING YOUR JOB INTERESTS:

, E | and joint programs with other divisions of General Dynamics
5 E | Corporation broaden the areas of activity and association for
. : et
H U E engineers and scientists. \_ \
Z o @ The unsurpassed climate of friendly, uncrowded San Diego, -I- B d P C k P DC-8
£ o % | e : . L itanium Bands Prevent Crack Propagation on
T o« C California, is a bonus advantage enjoved by Convair families.
- This ci f al half 115 1 i ¢ h Titanium allov (Ti-6A1-4V) bands are riveted at 18 in. intervals about the forward fuselage
X z u 15. city of about hall a million people E:-ftEI'I s from the of the Douglas DC-8 to prevent crack propagation. The wircraft uses about 1,000 1b. of
= e, Mexican border along the coast almost 30 miles. Elementary titanivm chiefly in the “rip stopper’” bands and on the engine pod access panels. Unalloyed
and high schools — I-"lllbliﬂ-f private and pamchial — are among ;ihmlimn ( 'I'i:Tj‘:;.-‘h] is used for the access panels which can withstand 20008 temperatures
the nation’s best. Advance education facilities include the Bkl =
___________ i La Jolla campus of the University of California, which will

Vibration lIsolator

Suspension svstem for vibration iso-
lation for gvros and other m vigation

soon offer advanced degrees in the sciences, San Diego State
College, California Western University, and University of

%EE | L San Diego. cquipment provides freedom for omni-

S2¢ 2 0 ‘ : ; ; : directional  rectilinear  motion,  but

— = X G : = d .

353 Lz ﬁ.EslgIlm:EI'ftE are ava:la!?le now for engineers and EElEﬂtl.StE maintains  high-stiffness constraint

;ff | - u with training and experience in one or more of the following against rotation.

- 5 z specialties : The mount assemblv utilizes metal

£ g ' o C-sl | springs to maintain the de-

2T E + z , —_ shaped sp

E:;-EE . j i AERODYNAMICS « DESIGN (Aircraft Furnishings, siredd  shitfness {hlrtr.h.mhu Svstem

g5 b O < = Structures, Electrical and Electro-Mechanical) -« damping 15 provided by clastically sup- — .

v3 % 5 W v g ' { } P50 T PIRETRRER ORE Thinking up solutions to the

£ 5% T o £ =49 DYNAMICS « ELECTRONICS (Advanced Systems, problems of space refueling is
% ¥ . 5 EB ASW Systems and Components, Infra-Red, Microwave but one phase of FRI's work
sE3 = E s i and Antenna Development) * ENGINEERING FLIGHT in fast fluid transfer. GSE

T3 : TEST » MOLECTRONICS * OPERATIONS ANALY- . applications include handling of
e E | o SIS « PRODUCIBILITY (High Temperature Sandwich Portable Hoist et

E-E;_- {nE. Construction) * PROPULSION FLUIDS - WEAPONS Hoist, capable of being npr:r:llr:d clec- ‘ ) _

= E® i - SYSTEM ANALYSIS. trically or manually, weighs 47 1b. and Solving the unusual problem is
=835 i ok ] Tifti itv of 6,000 1h, The a specialty of the house. Whether
&=3 b o : o : 1S a lhirong capacty o pe  d

‘35:‘ i Z | Openings also exist in many other areas. If you are a qualified unit is applicable for portable ground your project requires design,

55, o OO engineer or scientist, we urge vour prompt inquiry on the handling or airborne use, lccnrdmfl to manufacture, testing, or plain
rES O Bt & . the designers. ' 4

TAE E = Y attached Professional Employment Inquiry form. IC ACSIENCT: thinking up answers™, FRI

§LF N 0 E s Hoist's anti-fouling mechanism, con- is the team to call in . . . write.
35 :: | > - - sisting of a spring shroud device cover-

ﬂfﬁ p - 5 E = |Jurh_-t] unit dampers. Two conhgura- ing the drum, prevents cable fouling

EEE E | w g WY, |q FV I I%, tions of the mount are in pmclmhun and backlash. Power for the hoist s —)
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All of the established Cherry High
Clinch features are now in the “B00"
Menel rivets:

(1) high clinch; (2) positive hole

New design concepts are possible
with the complete line of Cherry
High Clinch rivets. Smaller fas-
teners—stronger materials—a com-
plete range of temperature and
strength applications suited to
vour problems. The new Cherry
“800" in Monel, the “700" in alu-
minum, and the ‘600" high-
strength, high-temperature rivet

*Patents issved and pending

CHERRY RIVET DIVISION
. SANTA ANA, CALFORNIA =

Townsend Company
" ESTABUISHED 1816 » NEW BRIGHTON, PA.

L ‘H- .- : by S o
LA S -
' pe

-l

fill; (3) wide grip range; (4) uniform
stem retention; (5) positive inspection
—which new includes grip length
stamped on rivet head.

in A286 stainless steel give you a
complete selection—all in the same
proved Cherry High Clinch con-
figuration®.

For technical data on the new
Cherry “800" Monel and other
Cherry High Clinch rivets, write
Townsend Company, Cherry
Rivet Division, P. O. Box 2157-N,
Santa Ana, Calif.

In Canada: Parmenter & Bulloch Manufacluring Company, Limited, Gananogue, QOntario

the load being imvoluntarily released
when operated manually,

AirResearch Manutacturing Division,
9851 Sepulveda Blvd.,, Los Angeles,
Calif.

L

Hydraulic Filter

Resin-impregnated cellulose elements
are used to hlter the Skvdrol 500 hy-
draulic lmid on the Boeing 707 jet
transport. Elements, used in both low
and high pressure hvdraulic circuits, are
rated at 10 microns.

Micropleat hlter clement weighs 12
0#., total weaght of the flter 1s less than
6.5 Ib. The pressure drop through the
filter is 10 psi. at a rated flow of 40 gpm.

Bendix Filter Division, 434 W, 12
Mile Rd., Madison Heights, Mich.

Non-Magnetic Space Battery

silver-zine battery powers two trans-
mitters, a receiver, a magnetometer and
other equipment in the Vanguard 11
carth satellite.

The HR 05 Silvercel battery, weigh-

ing 0.8 oz., delivers 15 amp. at peak
pulse discharge. Expected life of the
battery 1s approximately 90 davs,

Yardney Electric Corp., 40-50 Leon-
ard St., New York, N, Y.
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WHAT'S NEW

Publications Received:

The Big X—by Hank Searls. Harper &
Brothers, 49 E. 33rd Strect, New York
16, N. Y. $3.50; 241 pp. Novel about
the professional and personal life of a
test pilot.

Target for Tomorrow—by Dr. I. M,
Levitt. Fleet Publishing Corp., 70 E.
45 Street, New York 17, N. Y. 54.95;
319 pp. A book on space travel based
on scientific fact. Analvsis is made on
the use of satellites, space stations, space
suits, ete.

Prices of Used Commercial Aircraft
1959-1965—The Transportation Cen-
ter, Northwestern Umiversity, Fvans-
ton, Illinois. $10.00; 111 pp. A re-
scarch report of a one-year studv of the
prices of used commercial aircraft which
will be displaced as the airlines of the
world make the transition to turbine-
powered fleets.

Basics of Missile Guidance and Space
Techniques—Marvin Hobbs, John F.
Rider Publisher, Inc., 116 W. 14th
Street, New York 11, N. Y. Through
the use of pictures the anthor tnes to
make the most complex subjects under-
standable. Val. 1 covers the principles
of control and guidance; Vol. 2 the
satellite theory and prachice, telemeter-
ing and space exploration by optics and
clectronics. Total of 304 pp. at 53.90
ea. paperbound, and 59.00 for the two
in single cloth binding.

Squadron Histories—RFC, RNAS &
RAF 1912-1959—Peter Lewis. Putnam
& Company, Ltd., 42 Great Russell 5t
London, WCI1. 30s (4.20); 208 pp.
Details of operational squadrons and
details of 1ts movements, aircraft types
sindl &-:trt'|1gll'::-i_ most memorable achieve-
ments and outstanding pilots. A com-
plete and accurate chart of the RAF
fighter squadron markings in color i3
also included.

Sounding Rockets—Homer . Newell,
[r. MeGraw-Hill Book Co., Ine., 330
W. 42 Street, New York 36, N. Y.
512.50; 354 pp. Book on rocket theory,
high altitude research results, individual
rocket detail and launching procedures.
The principal upper-air sounding rock-
chy {:g the U. S., England, France and
Japan are covered.

Hlustrated Guide to U. §5. Missiles &
Rockets—5Stanley Ulanoft. Doubleday
& Co., Inc., 575 Madison Avenue,
New York 22, N. Y. 53.95 128 pp.
Descriptions of more than 65 tyvpes of
U. 8. missiles and rockets.
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TEMCO
selects hma

Developed by Temco Aircraft Corporation, CORVUS, the Navy's
latest supersonic rocket-powered air-to-surface guided missile,
adds new punch to carrier-based attack aircraft. For its first
successful air launch, from o Douglas A4D Skyhawk attack-
bomber, HMA provided the pylon launching mechanism that
started the missile on its initial flight.

HMA ingenuity and experience, proven time and again in a variety
of aircraft, missile and drone applications, are at your service.

RESEARCH and DEVELOPMENT, ENGINEERING, PRODUCTION and TESTING

HORKEY-MOORE ASSOCIATES

24660 Crenshaw Blvd., Torrance, California

AERODYMAMICS, MECHAMICAL, ELECTRO-MECHANICAL, PNEUMATICS, BALLISTICS, HYDRAULICS, ELECTRONICS
Opportunities at HMA for gualified engineers, experimental shop mechanics and test laberatery technicians

from research
and development

=

fo operational nse

BOHANAN
FORGE
LIEGTION
SVOIEMY

Through yvears of experience, Bohanan"a
Engineering Stafl has acquired a unique background
in every phase of force ejection system design

and production. Particularly in the areas of
accuracy and precision, coupled with high payloads
and Mach numbers, Bohanan's know-how has
placed them in a pesition to be of immediats service
to your engineering department,

Bohanan has been long recognized as a specialist in
hallistic systems and components. Their engineering
and production facilities nre at your disposal.

Write for your free V"RHook on Hohanan,"

MM/IIHI.‘E&H MANLUFACTURI NG CUBPANY

Division of the Gabriel Company « 15604 South Avalon Bivd. « Compton, Calif.
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—w#—FLY WEATHER-WISE

These weather items prepared in consultation with the United States Weather Bureau

WORLD
WIDE

Each upper air sounding requires
carefully calibrated instruments.
Large balloons carry Badiosondes
up 50,000 feet to 100,000 feet.
Radio signals send back informa-
tion on temperature, humidity,
pressure and, in many cases, on
wind direction and velocity.

108

Upper Alr Weather Stations dot the world. Observer technicians in all nations report

PERATING in accordance with plans
O developed by the World Meteorolog-
ical Organization (WMO) and the Inter-
national Civil Aviation Organization
(ICAO), a vast necwork of weather sta-
tions, generally about 300 miles apart,
takes upper air measurements 2 to 4 umes
daily. Through international cooperation,
the results of these measurements are ex-
changed on a world-wide basis and are
made available to the aviation field and
the general public.

Upper air soundings are made with
balloons carrying RADIOSONDES which re-

You're Miles Ahead with | Mlobil

upper air soundings in accordance with international standards and recommended practices.

port temperature pressure and humidity at
various levels. When available, special
equipment also permits measurement of
the upper winds at the same time. This
combination of informaton allows mete-
orologists to analyze the complex structure
of jet streams, fronts, tropopause surfaces,
= L

Mobil facilities are another world-wide
service available to flyers, You'll hnd
Mobil fuels, lubricants and service are
established ar key airports in the U.S.A.
and overseas, Fly weather-wise. Fly Mobs!!
You're always miles ahead!
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First two chambers fire as X-15 drops away from Boeing B-52 mother ship 38,000 ft. over Edwards AFB at 255-kt. IAS. White area at
top and bottom of the mid-fuselage is frost from liquid oxygen.

X-15 Exceeds Expectations on First Rocket Flight

Dual Reaction Motors XLR-11 rocket en-
gines produced 10-15% greater accelerabion
than anticipated on the first powered flight
of the North American X-15 (AW Sept.
21, p. 35), pushing the aircraft beyond the
planned Mach 2 speed and 50,000-ft. alti-
tude limits. At right, X-15 begins climb
with all eight thrust chambers fring, Be-
low, after burnout, the arcraft approaches
Rogers Dry Lake for landing with vapor
from venting hyvdrogen peroxide trailing be-
hind. Bottom half of vertical stabilizer was
parachute-recovered after jettison on final
approach at about 1,500 ft. Aircraft, carry-
ing full fuel load and weighing about 33,000
Ib., flew under power for about 3.5 min.
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for the WAV

Soon you'll be seeing it — that Bell “Do-all” of ship and
shore, the HUL, packing a brand-new Allison power plant.
This famed helicopter, distinguished performer in the
Arctic and Antarctic, will be carrying 250 turbo-shaft
horsepower, cruising at 100 knots, ranging over 200 miles
with a payload of 1000 pounds and pilot. With these ad-
vances, plus its hover ceiling of 15,000 feet, its 1300 feet-
a-minute maximum rate of climb, the newly designated
HUL-2 will be a superior helicopter in every respect.
Look for the Bell HUL-2, in such missions as patrol and
rescue, IGY, ice breaking, and general utility work, to
beat all comers in the light helicopter field.

| = | —7 I S—

The HUL-2 turbo-shaft engine is one of
the easiest to maintain ever developed.
It runs on any of several low-cost fuels,
and promises to yield marked economy
of operation, In addition, most of the
HUL-Z components are interchangeable

with those of the HTL and HTL-7 series
—making possible swift production
and early delivery to the Navy of a
light turbine-powered helicopter for
training and wtility missions.

For America's Armed Services
Bell builds the most reliable
helicopters in the world.

FORT WORTH, TEXAS « SUBSIDIARY OF BELL AIRCRAFT CORPORATION

Plastics Gain

By Michael Yaffee

Atlantic City, N. J.—Developments
in plastics technology promise improved
performance in solid propellant rockets
and significant weight reduction in air-
borne components of both aircraft and
missiles.

At the 136th national mecting of the
American Chemical Society here, chem-
ists and engineers described their efforts
in developing plastic rocket nozzles,
plastic heat insurl tors for rocket motors,
new  polvurethane solid  fuels, and
lighter ::ml:-uldlng systems for airhorne
electronic equipment.

F. T. Parr of Westinghouse told how
the use of small, hollow, phenolic
spheres reduces the weight of a typical
embedded electronic circnit by 27%.
Use of polvurethane foam, he said,
will cut the original weight by 51%
But polvurethane's low ﬂwnn al cﬂndw:-
tivity has restricted its use, so far,
embedding transistorized circuits uhr:rf:
very little heat is generated. For circuits
centaining tubes and resistors, heat sinks
would have to be designed into the
package to take care of the heat these
components generate,

Manufacturers of airborne electronic
equipment have long been using plastic
envelopes to protect their products
against vibration, thermal shock, hu-
miditv, fungus and salt spray, The most
pupuhr formulation has been an epoxy
resin with a silica filler to improve the
resin's electrical and physical charac-
teristics. The large amount of silica
fller used, however, made the embed-
ded circuitry rather heavy for airborne
applications. When various kinds of
small hollow spheres appeared on the
market, the avionic manufacturers were
quick to imvestigate them as possible
substitutes for the silica.

Originally developed to cut evapora-
tion losses on oil storage tanks, these
spheres or microballoons had the lowest
bulk density of any material available
at the time. Westinghouse investigated
four different kinds of microballoons,
decided that the phenohic spheres were
best on a weight basis. Thermal con-
ductivity of the epoxv resin-phenolic
microballoon filler embedding system
was poorer than that of the epoxy-silica
combination but naot prohibitively so.
Moreover, this particular combination
showed the lowest stress index and least
tendency for the filler to float of all
the low density filler materials evaluated.

Phenolic plastics also showed up very
well in Aerojet-General's investigations
of materials for light weight, uncooled.,
solid propellant rocket nozzles. These
tests, which are still going on, indicate,
according to Aerojet’'s George Epstein
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in Solid Rocket Uses

and Harry King, that glass fiber-rein-
forced phEnﬂhc resins can be success-
fullv used in nozzles if the designer
takes into consideration dimensional
changes due to ablation.

To test promising matenals under
realistic conditions, Aerojet researchers
developed the SPAR (Structural Plastics
Ablative Rocket) rocket motor which
operates on gaseous hydrogen and gas-
cous oxvgen and is designed for fring
at controlled stagnation temperatures
from 2,000 to 6,000F. Small test nog-
zles are fit directlv into the aft end of
the motor,

Resins Used

Aerojet used commercially available
resins for the nozzles. Principal plastics
used were heatresistant  phenolic,
phenolic-silicone and amine-cured epoxy
resing reinforced with chopped R I:lbl]
fabric (a fber produced by
Thompson Fiber Glass Co. whmh con-
tains 96-99% 510).) and a melamine-
glass fabric laminate. As part of the
over-all program, Aerojet also evaluated
different reinforcements, fillers and pro-
tective coatings. Some important re-
sults of these tests, as noted by Epstein
and King, are as follows:
® Heat resistant phenolic and phenolic-
sihicone resms are essentially equivalent
in_performance and both are substanti-
ally superior to the melamine and epoxy
resing tested.
® Refrasil, which retained a compara-
tively high amount of carbonaceous or
charred material, proved to be the best
reinforcing agent, with Fiberglas, “E"”
glass, glass-copper, stainless steel screen,
asbestos, brass screen and nvlon follow-
ing 1 order.

e Nozzle life appears to be inversely re-
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lated to the thermal conductivity of
the reinforcing agent. The better rein-
forcing agents, it is believed, form a
rotective surface layer which acts as a
ieat-absorptive thermal barrier,
® [Fabric reinforcements are more prom-
1ising than random fibrous materials,
® Fibrous fllers are preferable to non-
fibrous hllers, probably owing to their
influence in reinforcing the mechanical
strength of the structure.
* Reinforcements laminated parallel to
the gas flow tend to faml because of in-
terlaminar stresses and successive peel-
ing of reinforcement layers. Edge-grain
reinforcements, which permit gaseous
decomposition products to escape more
casily without disrupting structural in-
tegrity, are more desirable,
® Thin, sprayed, refractory coatings in-
vestigated were detrimental to plastic
nozzle performance. It was postulated
that the heat conducted through the
coatings caused the plastic to decom-
pose with the generation of gases at
the plastic-refractory interface. Because
the gases could not escape through the
relatively non-porous coating, the pres-
sure built up to a point where it rup-
tured the coating.

One listener questioned Epstein and
King's optimistic outlook on the use of
plastic nozzles on the basis that the
tests were run with a gaseous propellant
and would not be valid for a sohd pro
pellant rocket which would throw solid
{I‘ll‘l’iﬂlﬂﬁ into the exhaust. Avco, the
istener said, had tried it with sohid
particles in the exhaust and had found
that the ablation rate was much greater.

Another listener disagreed with the
authors" low rating for the phenolic-
impregnated nylon fabric nozzle. Re-
sults of work at General Electric indi-

e
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Aluminum Trailer Carries Liquefied Gases

Up to 3,990 gal. of liquid oxygen or liquid nitrog

en can be carried or stored in this all-

aluminum semitrailer. Constructed like a Dewar flask, trailer consists of two aluminum
shells, separated by a six-inch vacuum space filled with an expanded silica insulator, Evapora-
tion loss is said to be 0.89% per dayv. Design and construction of six trailers was a
joint project of Beech Aircraft Corp. and Kaiser Aluminum & Chemical Corp. for the
National Cylinder Gas Division of Chemetron Corp.
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cated a better performance for the
nvlon-phenolic tvpe.

Epstein, who delivered the report,
noted that more dehmitive work was
O lll'.l'l:lf.’f way at .‘J'!.L‘]."-I:'Jil;_'t I.I“f.]. d TTYCH
other things, that the SPAR motor wiﬁ
be modified to permit the injection of
solid particles into the exhaust stream.

Closely related to the use of plastics
in rocket nozzles is the use of plastics
as heat insulators in solid propellant
rocket motors, which was discussed by
Walter Hourt of Atlantic Rescarch
Corp. While plastics at first glance
may appear to be the least promising
candidates for a ]ﬂh where temperatures
may range from 3,000 to 9,000F and
pressures sometimes exceed 100 atmos-
pheres, Hourt said, thev are actually
well suited to the task because of their
abilitv to resist castastrophic destruction
and ablate uniformly at rocket motor
temperatures.  This permits the rocket
engineer to resolve his problem by al-
lowing controlled destruction of the in-
sulating material without actual breach-
g the insulation wall,

Not all plastics are good nsulators.
The answer, Hourt said, lies in a unique
combination of properties which some
reinforced plastics possess.  Just what
these properties are and which ones arc
most significant are questions that still
haven't been answered completely.
Enough results are now available to

provide a basis for prediching the es-
sential properties of plastic heat insula-
tors. Among them are:

® Plastic must form a carbonaccous or
other stable residue.

® Char should be hard and strong to
resist erosion due to shear stresses and
should be porous to allow transporta-
tion of the cool products of substrate
decomposition.

e Char should form a framework for
deposition of carbon from “cracking”
reactions, and 1t should stay attached to
the substrate matenals.

® Char should bhe amorphous rather
than graphitic, in order to provide min-
imum thermal conductivity,

High vield, char-forming plastics,
Hourt said, are usually  highly  cross-
linked thermoset resins, Some examples
arc the phenolie, epoxv-anhvdnde, poly-
trivinvlbenzene  and  polvaervlonitrile
svstems. On the other hand, melamine,
urca-formaldehvde and  the thermo-
plastic resins are generallv low vield,
char formers.

Warren Murbach and Amold Adicoff
of the Naval Ordnance Test Station re-
ported on their group’s search for better
solid — propellant  polyurethane  elas-
tomers with good mechanical proper-
ties, particolarly tensile r.trmgt]h and
clongation. While this work is not vet
finished, the NOTS scientists have
found a promising polvarethane pre-

polymer which contains little or no un-
saturation,

At present, propellant experts are able
to prepare polvurethane polvmers with
good low temperature mechanical prop-
erties (namely, tensile strength and
clongation) from a dusocvanate and
polvpropvlene glveol. But commercial
polvpropvlene glveol suffers from a
small but significant amount of terminal
unsaturation, according to Adicoff.

The unsaturated molecules act as
chain stoppers in the reaction to form
a long polyurethane polvmer or chain,
necessitating the wse of large amounts
of crosshinking agents to obtain a resin
with good mechanical properties. Thev
are also susceptible to oxidative degra-
dation, and this mayv contribute to poor
storage stability.

To solve this problem, NOTS has
concentrated on the  synthesis and
characterization of new, liquid polv-
meric diols that could be used in place
of polvpropylene glveol. The group ex-
tensively investigated the copolvmeriza-
tion of ethvlene oxide and tetrahvdro-
furan, inittated bv boron tl'IHlII[Il'i‘ll']L
with ethvlene glveol as the “co-catalyst”
and from this obtained their promising
prepolvmer. The other part of the pro-
gram at NOTS 1s preparation of solu-
ble polvurethanes by reacting the new
and other commercially available pre-
polvmers with diisocvanates,

CIVIL AIR REGULATIONS

YES—EVEN THOUGH F.AA.

G. P, O. WILL NOT HAVE THEM UNTIL SOMETIME AFTER

" CIVIL AERONAUTICS MANUALS

F.A.A. RULES
UP-TO-DATE

THEIR OWN REGULATIONS.

HAS DISCONTINUED DISTRIBUTING

NOVEMBER 15, 1959.

WE HAVE ALL THE COPIES YOU MAY NEED!
ANY PRESENTLY EFFECTIVE CAR OR CAM CAN BE SUPPLIED

AND 15
UP-TO-DATE
WHEN YOU RECEIVE IT!

LOOSE-LEAF REVISION SERVICE OF ALL AMENDMENTS

and

SPECIAL CIVIL AIR REGULATIONS ARE INCLUDED IN THE COST,
UNLESS YOU INDICATE OTHERWISE!

We already have thousands of satisfied subscribers all over the world—
Send your inquiries to us—or ask for our brochure,

RULES SERVICE COMPANY

112

WE CAN FILL YOUR ORDER
AT ONCE!

1001 FIFTEENTH ST., N. W.

WASHINGTON 5, D. C.

AVIATION WEEK, September 28, 1959

; -
=l W

CCW-5 AIRCRAFT demonstrated by Custer Channel Wing Corp. is a Baumann Brigadier fitted with channel wings.

Channel Wing Flown in Demonstration

Washington—New plans for military
and commercial application of the Cus-
ter channel wing CCW.-5 aircraft were
reported here last week by its designer.
Willard R. Custer.

Following a demonstration flight of
the CCW-5, Custer said the commer-
cial channel wing aircraft will be built
m Canada and Flonda within eight
months.

Alr Force's Air Research and Devel-
opment Command 15 scheduled to
begin an evaluation of the aircraft
within the next three to four months.

Wilham Spence, president of Cus-
ter Channel Wing of Canada, Ltd., said
recently that his firm is establishing a
producthion hne at Granbv, Quebec,
near Montreal, and plans to produce 40
of the CCW-5 channel wing aircraft
within the next vear. According to
Spence, 120 firm orders have been re-
cerved by his company, with an average
deposit of $5.000 for the 555,000 air-
craft. Spence said that funds available
to the companv from a varictv of Cana-
dian investors total S5 million.

Plans to use the channel wing in
Florida are being made by American
Airmotive Corp., U-f AMiami, which spe-
cializes in aircraft and engine over-
haul and modification. The first con-
version to channel wing design by this
firm is scheduled to be made on a C-46
transport, Flight demonstration of the
conversion is planned for next spring,
according to Charles E. Lewis, a2 mem-
ber of the hoard of American Airmotive.,

Lewis estimates that the channel
wing will increase the C+46 cruise speed
by 15 to 20%, the range by 5 to 12%
and the pa}]nmi by at least 45% .

One model of the CCAW-5 to be built
i Canada 15 flving and was demon-
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strated carlier this month to represen-
tatives of the three military services at
the Marine Corps Base at Quantico,
Va.

This six-vear-old shost takeoff and
landing aircraft is essentially a five- -place
Baumann Brigadier with channel wings
added.

During the demonstration at Quan-
tico, it showed an abilitv to climb out
of a ficld at an angle of more than 30
deg. after a ground roll of less than 200
ft. and at about 93% of its 5.000 1b.
gross weight. Full stops were accom-

plished within the same distance on
landings.

The flights were made with a strong
wind coming in at 90 deg. to the run-
way, and it was apparent that consid-
erable pilot skill is required to make
maximum performance takeoffs. The
nose has to be rotated upward at pre-
ciselv the right moment or the high
velocity air stream passing through the
channel will bounce off of the grmmd

and strike the bottom of the tail, forc

ng it up and the nose back down. If
proper rotation 1s made, the horizontal

COMMERCIAL production of the CCW-5 will begin in Canada, according to Custer,
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ECOLOGY OF LIGHT HELICOPTERS

Bionomics is another word for it— how one of anything gels along in its environment,
At Hiller it's the continuous research and engineering for the light ulility helicopter
that can master any environment, Three {raits receive the most alteniion — payload,
durability in the field, and transportability. Though interdependent, Hiller applies to
each a maximum in cperational studies, Ecﬂnﬂ‘mfﬂ“ evaluation and engineering refine-
ment, And not just in the laboratory nor in theory, the operational lifespan of every
Hiller helicopter in the field is an experience to impraove the line. For fulure generations
of light utiiity helicapters, Hiller's studies will be far reaching.

Degigns are ope thing. Delfveries another. Both come from I"I I l JI_J [ "_: n.

*4 _ ATRCRAFT

CORPORATION
PALD ALTO, CALIF. / WASHINGTON, D.C,
Adhesive Enginearing Division / San Carlos, Calif,

tail can get under the wash from the
channel and will be held down

The companv pilot aborted one take-
off during the demonstration, appar-
ently because he had waited too long
to make his rotation.

Deliverv of the CCW-5 to ARDC is
scheduled to be made within the next
60 days after Custer has made a final
propeller selection.

Upon deliverv to ARDC, the aircraft
will be instrumented by the National
Aeronautics and ‘ipact Administration.
Flight testing probably will be con-
duc’rLd at a civil field at Canton, Ohio.
Results of the ARDC investigation will
be made available to all three military
SCTVICES.

The channel wing idea originated
with Willard Custer over 20 vears ago.
Interest in the unusual wing has been
sporadie, and there have been sharp dif-
ferences of opinion among aeronantical
engineers as to its value. In 1953, the
National Advisorv  Committee  for
Acronautics evaluated a Piper Cub
which Custer had fAtted with channel
wings (AW June 15, 1953, p. 23).

PRODUCTION BRIEFING

Hamilton Standard Division of
United Aircraft, Windsor Locks, Conn.,
will develop and produce the temper-
ature control svstems for the Grumman
Al attack hghter and the North
American T-39 jet ubility transport.
Temperature control system for the
A2F regulates temperature in the cabin,
clectronics compartment, water separa-
tor for deicing, windshield defog and
pilot’s suit, while the T-39 requires only
cabin temperature regulation.

Nuclear Products—Erco  Division,
ACF Industries, Inc., Riverdale. Md.,
will produce two additional Right simu-
lators for the Republie F-105D fighter-
bomber under 51.9 million USAF con-
tract. The tramers will simulate the
I'-105D"s complete mission capabilitics,
including the integrated antomatic navi-
gation radar, bombing and fre control
and fight control svstems.

Astro Metals Corp.,, Hawthorne,
N. ., will studv the f{.,l'-lhilll"'i. of fabri-
cating rr.Frlt:hrr!. metals into space ve-
hicle components under $100,000 con-
tract from the National Aeronautics
and Space Administration, Metals to
he studied under the contract include
molvbdenum, tungsten, columbium,
niobium and thHlmn

North  American  Aviation  has
awarded B-70 and IF-108 tool design
and f.lhrm]hnn contracts totaling "?3 5
million to Arrowsmith Tool lm] e
Corp.; Arteraft Engincering and Manu-
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facturing Co.; Basic Tool Industrics,
Inc; BMW Manufacturing Co.; Pro-
duction Service Co. and Tool Rescarch
Co. North American Aviation will sub-
contract approximately half of the tool-
g effort in the B-70 and F-108 pro-

grims.

Radioplane Division of Northrop
Corp. will supplv the parachute escape
and survival kit packs for the Convair
I-106A all-weather interceptor. Initial
order is for 134 packs, consisting of
drogue parachute, main chute and one
pilot survival kit.

Summers Gyroscope Co., Santa
Moenica, Calif., has received follow-on
orders totaling over 5525,000 from
Beech Aircraft Corp. for flight control
svstems and parts for the Navy KDB-1
tngﬂt llrcmft The target is used for
surface-to-air and air-to-air weapon sys-
tems evaluation and training.

Firewel Co., Buffalo, N. Y., a sub-
sicharv of Aro Equpment Corp., will
develop and produce the hiquid oxvgen
breathing svstem for both the North
American B-70 Mach 3 bomber and
the F-108 interceptor. Contract in-
cludes development of a liquid oxvgen
converter system, pilot’s personal breath-
g equipment, supporting gaseous oxy-
gen equipment and capsule pressuriza-
tion.

DEFENSE
CONTRACT
PROBLEMS =

| Write for pamphlet on

“PROCUREMENT PRACTICES
AND RENEGOTIATION”

H. MASSIE SMOOT
339 East 58th Street
| New York 22, N. Y.
PlLaza 8-3121

Financial Consulting

Financial Planning
Negouation of Merger,
Sale or Financing
Recapitalization Plians
Incentive Compensation Plans
Investment Research
Stockholder Relations

Government Contrace Problems

ONE
SURE

SOURCE

for design,
engineering and
manufacturing in|

all types of
metalworking

———

Interested in precision ma-

chined parts? ... Bliss ma-

chines rocket and missile nose
; cones, domes and cylinders,
- large diameter thin-walled
] pieces that must be held to
wiall thickness tolerances of
== 002",

«..0r atomic assemblies and
components?... Reactor core
lifting and other core han-
dling equipment, welded
pressure vessels and small
machined parts are all pro-
duced by Bliss.

Projects with more than a
touch of the unusual?... Most
U. 5. Navy carriers have
Bliss-built catapults. . . Just
recently a Bliss overrun bar-
rier saved both pilot and
plane when a jet's brakes
failed . . . Right now you’ll
find sections of what will be
_ the world’'s most
o]

powerful radio telescope
being assembled on the
600,000-square-foot floor
of the Canton plant,
one of tem Bliss plants
in the U. S*In a word,
Bliss has the facilities
and skills to take any
job involving metal
manufacturing from
plan to finished product.

| ©
|

Whether you need a complete

turn-key plant or quantities of

precision machined parts,

' large or small, you'll be wise
: to get a bid from Bliss.

| E. W. BLISS COMPANY

Canten, Dhio

3LISS

SINCE 1857
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PIAGGIO P.166 has a range of 1,155 stat. mi.,

Aviation Week Pilot Report:

with 30 min. fuel reserve. Cruising speed runs to 208 mph. Gross weight is 8,100 1b.

Piaggio P.116 Twin Shows Good Stability

By Robert 1. Stanfield

Finale Ligure, Italy—Piaggio’s P.166
six to eight place twin-engine executive
transport, almost iciultitlll 1N appearance
to the companv's P.136 Roval Gull
.unp}uhnu from which it was derived,
15 roomy, comfortable and stable—a
good instrument airplanc m the 200
mph. long-range cruise category,

Built in the Finale ngun plant of
Piaggio & Co., Socicta per Aziom,
Genoa, the P.166—the prototype of
which was first lown in September,
1957—1s assembled to U.S. standards

with U.S. components and marketed
in the United States by the Trecker
Aircraft Corp., Milwaukee, Wis.

Cost of equipped airplane in the
United States approximates 5114,500.
The Trecker prices for the basic airplane
start at $104,490 for the six-place model
and run to 5105,560 for the 10-place
(high-density) version. Costs of basic
aircraft do not include exterior paint,
interior upholstery and trim, buftet and
lavatory,

The airplane imcorporates the same
gull wing, horizontal tail, gear and
pusher powerplant installation of the

P.166 incorporates the same gull wing, horizontal tail, landing gear and pusher powerplant

installation of the P.136 Royal Gull amphibian.
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P.136 Roval Gull amphibian, also
marketed by Trecker and first evaluated
by Aviarion WeEk two years ago
(AW 3ept. 10, 1957, P 123).

Engimes are two supercharged, hon-
zomtally opposed, six-cvlinder Lvcoming
GSO- -Hﬂ B1C6s developing 340 hp.
cach at 3,400 rpm. at sea level. Propel-
lers are three-bladed, metal, constant-
speed Hartzells with diameter of 93.6
. For European sales Piaggio offers
its own propeller.

P.166 Characteristics

Features cvidenced by  Aviatios
WEeEk during a flight evaluation at
Piaggio’s Villanova d'Albenga airport
include:
® Takeoff and climb. Grossing about
7,040 1b., and into a 40-deg. crosswind
of § kt. with outside air temperature
26C, the P.166—with 25 deg. flaps
lowered and brakes held until throttles
were fully advanced—was pulled off
after a roll of but 600 ft. Rate of climb
averaged 1,200 fpm. up to 10,000 ft.
Engines deliver maximum continuous
power of 320 hp. each at 3,200 rpm..
which holds constant up to 10,800 ft.
altitude.
e Comfort and noise level. The P.166
1s comfortable and roomy, both from
the standpoint of pilot and passenger.
[ts accommodations include lavatory
and galley. Cabin, large for this class
of air :-le has a width of 5 ft. 13 in.,
a hmgilt of 5 ft. 33 in. Volume 15 300.2
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FLYING

cu, ft. Vibration during climb and
cruise 1s at a minimum and, with pusher
engines located high and to the rear,
the airplane 15 relatively quicet.
l[,nusc speeds. At 5,000 ft., outside
air temperature 8C, the P.166 indicated
168 mph. with engines turming 2,500
rpm. at 38 in. mamfold pressure. True
atrspeed was 193 mph. At 32 in. and
2,800 rpm. the airplane indicated 158
mph. for a true airspeed of 1581 mph.
Reducing propellers to 2,600 rpm., air-
speed indicated 155 mph. (177 mph.
TAS). Specihcations call for maximum
speed of 226 mph. at 11,000 ft. and
a cruise speed with 70% METO
( maximum except takeoff-power) of 208
mph, at 12,800 ft.

e Stalls and single-engine. At 5,000 ft.,
pulling 12 in.,, the airplane stalled
“clean” at 70 mph. and “dirty” (gear
and full faps) at 60 mph. i indicated.
Stall characteristics are docile, with
light buffcting and Safe Flight stall
warning pIL-L-E:llillg the “break.” With
the left engine feathered, right engine
to 42.5 m. and 3,200 rpm., tht‘ airplane
indicated 135 mph. Slight aileron ap-
plication holds directional  control.
Lateral control was good during banks,

The P.166 is an attractive looking
airplane, not unlike an amphibian in
appearance. In addibion to its execu-
tive transport capabihities 1t mav be
used as an all- L"ll'glil- ambulance or acrial
survey airplane. Ior short-stage shuttle
service, with two extra scats installed in
the utility compartment (of 76.7 cu. ft.
volume), the seating mav be increased
to 9-10 units,

The demonstrator flown by Aviation
\WEeEk, first prototvpe, owned by Piag-
gio, was number [-PIAK. Goodnch
-:.[LJr:'n:_r boots covered the leading cdges
of the wings and horizontal and urru; al
stabithzers. Engines are installed on
the rear section of nacelles placed on
the top surface of each outer wing, and
arec mounted on rubber bushings mmd
at absorbing vibrations.

Fuel 1s mpphul from four rubber-
ized, bladder-tvpe cells, one placed in
the central section of cach wing be-
tween oil reservoir and aileron pmh—
pull rod, the other placed in the
spindle-shaped nacelle at the wing tip.
Refueling is via separate fAller caps
located om top of cach tank.

Each wing tip tank has a capacity of
9.5 gal.; cach main fuel tank has a
>0, 5- f".l] capacity, lotal fugl-252 gal.

_allows range of 1,155 m. at 15,000
ftt, with 30 min. reserve, at 50%

METO power.
aplit Haps, formed by two outer and

EXTERIOR VYIEW of the P.166 qu{'I'r]g:: points up aircraft’s 5f1:ni|;!ril'j.' to the amphibions
P.136, from which it was derived. Structure is semi-monocoque, without longerons.
Aluminum coated, fAlush-riveted light alloy skin is used throughont.

COCKPIT of the F.166, with control pedestal located between pilots’ seats. Right-hand
combrol column is casily removable,  Gull wing (below) is built in two sections and bolted
to the fuselage. Washout adds to efficient stall characteristics.
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lishing date is mid-December and closing date is Novem-
ber 1, 1959,

BUYERS’ GUIDE ISSUE FOR 1960 Aviation Week

A McGRAW-HILL PUBLICATION
fAgp @ 330 WEST 42ND STREET, NEW YORK 36, N. Y.
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RTV compound used for caulking and
sealing. RTV (room temperature vulcaniz-
ing) silicone rubber cures without the ap-
plication of heat in any time you select up
to 48 hours. It won't shrink (no solvents) ;
I"I'II'"'I-i Tk "r'{,]'idi"'-. HT"&' ]'IEl.."'- ['_'.*'H'l‘."]].t."ll[ ]:H"H]:
51 rEIl;.'I.h—p]L:I*.-'- resistance to high tempera-
tures (above 600°F), moisture, weather-
ing, ozone, aircraft fuels and solvents.
Tough, elastic, good electrical properties.

SE-555 silicone rubber gaskets on door
(above) and hatch. SE-555 ha= substan-
tially double the strength of ordinary
silicone rubbers. It combines maximum
resistance lo weather and temperature
extremes (—150°F to 500°F) with the
high tensile and tear strength previously
found only in organic rubber. SE-555
meets AMS 3345 standards and can be
fabricated in any color, including white.

Hot air duct of glass-cloth-reinforced
Class 700 silicone rubber with flexible
connectors of same material, ( Ends sealed
with General Electric RTV.) Ducts of G-E
Cleas 700 silicone rubber have a service
range from —120°F to 600°F and in other
applications carry air up to 700°F, They
resist common aircraft fuels and lubri-
cants, have low compression set, and will
not *cold flow™ away from clamps.

For application data on G-E silicone rubbers, write General Electric
Company, Silicone Products Dept., Section J9R7, Waterford, N. Y.

GENERAL @3 ELECTRIC

Silicone Products Dept.
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INTERIOR of the P.166 looking toward
cockpit. Note window, pilots’ door cutouts.

ikl

AIRPLANE'S luggage compartment is of
63.0 cu. ft. capacity; takes 300 1b. of cargo.

two inner parts, can be extended in
imcrements down to 45 deg. maximum.
Flap arca 15 219.6 sq. ft. \With the air
craft fullv loaded, full faps will lower
power-off stalling speed about 10 mph,
Maximum airspeed for full extension is
130 mph. Between 150-150 mph., ex-
tension to 20 deg. 1s authorized.

I'ricvele gear 15 hydraunheally oper-
ited. When retracted, the nose wheel
breaks the fuselage bottom streamling,
]}rr]j:_-cling down about 4 in. With the
main wheels retracted, only the fuselage
sidewalls are closed by proper doors.
Wheel outer sides are visible, the wheels
being seated by inner face in wells pro-
vided in the fuselage side area adjacent
to the wing-root bottom,

Passenger entrance to the tastefully
furnished P.166 is via left-side cabin
door, ahead of the wing leading edge.
The door is 26 in. wide x 53 . hagh.
The pilots” door, located on the riglﬂ.
sidde, forward, 15 25 . wide x 42 1n.
high. It can also be used as a passenger
¢mergency exit.

T'wo collapsible  desks—concealed
when collapsed—are installed in the
passenger compartment, one in the fuse-
lage right side and the other on the

AVIATION WEEK, September 28, 1959

passenger door. Oxygen outlets, hight-
g, ventilation and heating points arc
provided for each passenger.

Aft of the walk-around passenger
compartment is the lavatory, of 50-
cu.-ft. volume. Part of this area 15 par-
titioned off for use as a buffet. Behind
the lavatorv is a cloakroom (or front
cargo room) of 23 cu. ft. The rear
cargo compartment, only reached when
the airplane is on the ground, is of 63.6
cu, ft, capacity and takes 300 Ib. of
luggage. It is accessible through a door
35 in. high by 20 in, wide, aft of the
cabin door.

The cockpit floor sits on a higher
level than the passenger floor. Large
windshield area and side windows
afford good visibility, Pilots’ seats mav
be adjusted fore and aft; levers also
regulate seat-back tilt. Controls arc
dual, with the righthand column
casily removable.

The control pedestal, located be-
tween the pilots’ seats, contains engine
control levers, gear-flap controls, tnchion
lock, and manually operated control
wheels for rudder, elevator and aleron
trim (latter item is optional and was
not included in the demonstrator).

Fhght mstruments are located to the
left and right, and engine imstruments
centered, on the main pancl. Equip-
ment in the demonstrator included
Safe Flight speed control, 12-channel

WHAT'S NEW IN
DEVELOPMENT FROM

PIONEER

Piognter technologizts think in the
future. 1t's their bBusiness to
come up with the lates! an-
swors for the aircratt and mis-
sile industry, translated into
tested, reliable equipment.
Check first with Proneer.,
specialists in the brazed
honeycomb construction
and testing fheld,

VALENCE SYSTEMS

The Industries most efficient Chuck for
helding materials for machining ond pro-
cessing, through temperature chonges,
both refrigeration and heafting.

COI/INDA SCOPE

Evaluates reliably, and accurately adhes-
ively bonded struciures, brazed panels,
and =pot welds. Portable, inexpensive,
and a highly wversatile ultrasonic, non
immersion test instrument.

CALL OR WRITE FOR INFORMATION

PIONEER

INDUSTRIES

DEPT. D = 3455 W. VICKERY BLVD.
FORT WORTH, TEXAS

IMAGINEERING

FOR SPACE-AGE INDUSTRY
A Division of ALMAR-YORK CO.

Design,
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AiRESf:arﬂh expansion in electronics and electrome-
chanical activity is creating outstanding positions at all
levels for qualified engineers.

ELECTROMAGNETIC DEVELOPMENT

Work with magnetic amplifiers requires knowledge of
electromagnetic theory. materials and design methods.

Openings also exist in the following areas: Flight
Systems Research...Controls Analysis... Instrument
Design ... Data Systems Research. .. Flight Data Com-
ponents . . . Airborne Instrumentation Analysis and

Send resume to: Mr. T. E. Watson

voes THE (GARRETT) CORPORATION trcrrsccccses

AIRESEARCH

AiResearch Manutacturing Division

9851 So. Sepulveda Blvd., Los Angeles 45, California
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HELICAL GEARS

Every M-D blower shipped has
o matched pair of crown-
shaved, lopped helical gears.
Bocklosh talerance is .0005"
to .0015". No other blower
matches M-D quaolity,

WHY M-D ROTARY
POSITIVE BLOWERS

develop
higher
pressures!

The unique combination of preci-
sion manufacture and modern de-
sign found only in M-D rotary pos-
itive blowers permits higher speed
operation and higher pressures. For
this reason M-D can furnish greater
air How at lower initial cost.

M-D blowers operate at wider
pressure and speed ranges than any
other rotary positive blower. Ca.
pacities of 22 production models
range from 50 to 4,000 CFM, pres-
sures to 14 PSIG single, 70 PSIG

multi-stage. = I |
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M-D BLOWERS, c.
RACINE, WISCONSIN
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A SUBSIDIARY OF MIEHLE-GOS5-DEXTER, INC.
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CONSTRUCTION of the P.166 at Piaggio's Finale Ligure, Italy, plant, Note location of
baggage compartment door. Tailplane is bolted above top line of fuselage,

RUGGED wing construction incorporates original amphibian design. Separation of fuel tanks
tends to relieve bending stresses. Assembly is to U. S, standards.

VHY, Lear ADY, and ommi. Ciremt
breakers, switches for batterv and gen-
crator, lights (navigation, landing and
Grimes  “evebrow”™ individual  instru-
ment lighting) and fuel selector are
located on an overhead panel,

Both engines hred up quickly and,
turning 700 rpm.,  the airplane  was
taxied to runup position.  Placement
of engines minimized ground noise and
we didn’t have to shout during the taxi
run. The nose wheel 1s linked to the
rudder pedals and with wheel travel
13 deg, left or right the airplane can
maneuver with 85 ft o minimum radios.,

Along with this Avianion Week
ptlot was Piageio chiet test pilot Aldo
Gaspen and “two passengers,  Takeoft
weight, with fuel in main tanks only
and some test equipment aboard, was
about 7,040 1bh. Field elevation of Vil-
lanova d’Albenga is 140 ft. Outside air
temperature was 26C. Sea level pres-
sure was 30,12 in. Wind was from 6{)
deg. at 8 kt. The airplane was moved
mto position on Runway 10, which 15
3,500 ft. long and faces the bordering
Mediterranean SL.l

Betore rolling, 25 deg. of flaps were

chopped (maximum for takeoff), nose-
down trim of 6 deg. sct, and engines
run up to 4§ in, manifold pressure and
3,400 rpm., while the brakes were held.
With brakes released the P.166 moved
fast and at S0 mph., after rolling about
GO0 ft.. the airplane was vanked off.
FFor short takeoff at maximum gross
weight, installation 1s provided for two
JATO (jetassisted takeoff) rocket units
which would project from the fusclage
bottom skin under the rear cargo hold.

With gear up and power “reduced
to 44 in. and 3,200 rpm., faps werc
retracted with no sink. At 500 ft.
ascending, the P.166 indicated 120
mph. Chmb angle was shallow, visi-
hilitv good, and mmitial rate of climb
1000 fpm.—a medium rate, due to the
shallow elimb angle.

Holding this power sctting, the air-
craft was climbed to 10,000 ft. Con-
trols were light, vet firm, and the P.166
was  quickly  trimmed for hands-off
ascent. Noise  level remained  good
during chmb. At 5,000 ft. rate of
chmb was 1,200 fpm., which held until
the airplane was leveled off. ‘Two-
engine service ceiling of the P.166 is
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27,500 ft. With onc engine inopera-
tive the ceiling is 13,500 ft.

The airplane was flown through a
series of varied banks, with little dif-
ficulty in holding altitude and rate of
turn. Controls take httle cffort to
operate; stability of this airplane 5
good and precision flving is easv.  I'rom
the working level, the P.166 would be
comfortable over long haul.

Working down hr 8,000 ft., where
the : nrplﬂnu was again leveled off, varied
power settings were apphed which gen-
crated the earlicr-mentioned Erum.
speeds, In addition, at scttings of 32
in. and 2,600 rpm., the airplane indi-
cated 155 mph.; at 25 in, and 2,400
rpm., 135 mph. Respective true air-
speeds were 178 mph. and 155 mph.
Maximum TAS at 10,000 ft., pulling 43
i, and 3,200 rpm., is 220 mph.

Efficient stall characteristics of the
P.166 stem from its wing incidence,

P.166 Specifications
SR onasiinsiasas caen 40 9 m,
B T T A 38 ft. 3 in.
FIBIE & e v smnwnsinn 16 ft. 43 in.
Wing area (including ailerons and

Bap) o vawnavevimagi 285.9 sq. ft.
Wing loading . .......... 27 b./sq. ft.
Power loading ........... 11.3 Ib./hp.
Ewitk: oo e § ft. 83 in.
Mean aerodynamic chord. . . .77.126 .
Aspect 10 ..o r s rrens 7.65
Aileron Area ......... .21.3 sq. ft.
03570 (S 29.6 sq. ft.
Stobilizer area .. .cvuviviiia 37.1 sq. ft.
Elevator area . ..ivssdviin 27.7 sq. ft.
Tall hnocapem: e ouviniie s 17.5% sq. tt.
Rudder area .....caviivies 13.2 sq. ft.
Transverse wing dihedral (fuse-

lage to nacelle). .. ... 21 deg. 30 min.
Transverse wing dihedral  (na-

celle to wing tip)...... 2 deg. 8§ min.

| Cabin:

Lempth o ouvniaimiiss 11 ft. 71 in.

| Whdth e S LT

Helpht . oiiisniaidii 5 ft. 9 .

Volume ...coeevires 300.2 co, ft

B g R 523 in. by 26 in.
Luggage compartment volume

63.6 cu. ft.
Utility compartment volome 76.7 cn. ft.
Equipped empty weight. .. ... 5,104 1b.
Maximom useful load. .. .. ... 2,996 Ib.
Gross weight .. ....00000000 7,716 b. |
Maximum gross weight. .. ... 8,100 Ib,
Foel capaeily oii v 232 gal.
Oil capacity (useful). ........... 18 qt.
Engines: Two Lycoming supercharged,

six-cylinder (horizontally opposed) GSO-
480-B1C6s developing 340 hp. each
| at 3400 rpm. and 48 in. maaifold
pressure at sea level.

Propellers: Two  three-bladed, metal,
'Etln.ﬂ‘ﬂnt 5P|:[:d Hartzell wiath diameter
of 93.6 in. Governor 15 Woodward,
CSSA.
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Under flexing tests conducted by Wright Air DE'.rEIu ment L':enT.Er engineers, this
improved ducting showed no damage after 1,000 flexing cycles, 380-390F tem-

perature, and 20-pound-per-minute air flow.

LIKE NEW AFTER
1000 FLEXING CYCLES

THERMOID-QUAKER jet-starter hose has exclusive
government approval. Only Quaker jet-starter hose has
government approval for use in starting jet engines. This new
“Dacron"-and-silicone rubber hose i1s $200 cheaper for each 30-
foot length. Yet it extends the life of pneumatic ducting from
200 to 5,000 engine starts.

It won’t kink, because of cross-braid construction. Threads are
crossed at right angles to one another to distribute the load in
all directions. A scuff cover of porous netting is bonded at 2 l4-inch
intervals to doughnut-like silicone scuffers.

Get complete information, including Technical Data, on Quaker
jet-starter hose, from your local Thermoid industrial distributor,
or write Thermoid Division, H. K. Porler Company, Inc., Tacony
& Comly Sts., Philadelphia 24, Pa.

THERMOID DIVISION

H.K.PORTER COMPANY, INC.

PORTER SERVES INDUSTRY: with Rubber and Friction Producls—THERMOID DIVISION: Electrical Equipment—

DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION: Specially Alloys — RIVERSIDE - ALLOY METAL

DIVISION ; Refractonies—REFRACTORIES DIVISION ; Electric Furnace Steel—CONNODRS STEEL DIVISION, VULCAN-KIDD

STEEL DIVISION; Fabricaled Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE

DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, 5. A.: and in Canada, Refraclories, *Disston™
Tools, "Federal"” Wires and Cables, “Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD.
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Avco Research ond Advanced Development Division uses
Dynametrics mobile Llocator to determine weight ond
center of grovity of experimental ICBM nose cone,

PUTTING THE BUSINESS END...IN BUSINESS

The nose cone or “business end” of an ICBM
will disintegrate from the vielent shock and 15,000°F
temperature that builds up as it plunges back into the
dense air surrounding the earth's surface, unless re-
entry can be made at the optimum attitude.

Dynametrics has developed a Weight and Center of
Gravity Locator for precise determination of weight
of the nose cone and CG components along its 3
principal axes as part of the procedure for insuring that
the nose cone will be aligned properly as it re-enters
the atmosphere. Aveo Research and Advanced Devel-
opment Division, developers of re-entry vehicles
for the Air Foree Titan and Minuteman ICBM's, are
successfully using a Dynametrics Locator to put the
“business end” 1n business,

The Dynametrics Weight and Center of Gravity
Locator combines the accuracy of a laboratory static
balance indicator with the ruggedness required for
field usage. At the flip of a switch, this unique instru-
ment gives casily legible digital readout of weight and
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center of gravity for two axes of the nose cone. Then,
by rotating the cone 907, another reading is obtained
in the same manner along the third axis. Measure-
ments are independent of gravity variations since the
instrument operates on the principle of gravity moment
balance rather than spring deflection.

Capacity of the Locator is more than 4,000 lbs.
with an indicator resolution of tenths of pounds. The
Locator 15 mobile by air transport and 1s adaptable
to quick field setup. This instrument can be used by
untrained personnel — a most significant feature with
reference to the operational phase of missile work.

The Weight and Center of Gravity Locator is a typical
example of Dynametrics’ capabilities in solving dithcult foree
and pressure measurement  problems. Write for technical
information about any one of the Dynametrics three areas of
interest: S pecial Services and Equipment such as Wind Tun-
nel desien, CG Loeators, Strain Gage Balances, and Massile
and Aircraflt Models: Weighing, Proportioning, and Batching
Systems; Pressure Measuring Instruments such as Manometers,
Primary Presure Standards, Ihgital Barometers, ctc.

FOR EMPLOYMENT OPPORTUNITIES WITH THIS
PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL

DYNAMETRICS CORPORATION

Morthwes! Industrial Park * Dept, 16 * Burlington, Mass,

P.166 Performance™

Maximum speed (normal rated

power, 11,000 ft.),.......226 mph.

Cruise speed (709 METO
power, 12,800 ft.). .......208 mph,

| Cruise  speed  (55% METO
power, 15,000 ft.)....... 185 mph.
Stall speed, flaps and gear down 68 mph.
Stall speed, cleam............756 mph.

Rate of climb, sea level, two
EOPINES. .. .uuiiswias.s-1,30% fpm.

Rate of climb, sea level, one en-

gine inoperative. ..........263 fpm.
Service ceiling, two engines. . . 27,500 ft,
Service ceiling, oae engine imop-

P o e R 13,500 ft.
Takeol distance (over 30 . ob-

SIEREY. oo e w o 1.550 ft.
Landing distance (over 50 ft. ob-

R = e i 1.312 k.

Range, 30-min. reserve, 15,000

ft., 50% METO power (six-

1 ) C G S PONCRRPRN N 014 61| P
Range, 30-min. reserve, 15,000

ft., 30% METO power (cight-

pland) ol crsiuaiEai eyt M)
“* (Based on a gross weight of 7.716 Ib.
and  standard atmospheric  conditions.

I
| Alternate gross weight is 8,100 Ib.)

which is 3 deg. constant from nb No
| to No, § Irom No, § to the wing
tip, incidence deercases gradually due
to wing warping to attain 1 deg. at
No. 45 nb.

The airplane was quite docile during
the stalls descnibed carlier. at 70 mph.
“clean” and 60 mph, “dirty,” the nosc
dropping straight ahead in cach in-

stance.  Recoverv 15 rapid, the nose
coming up with increase in speed.
[Lateral stability 15 good.

Angular travel of the P.166 control
surfaces is as follows: ailerons, 25 deg.
up, 19 deg. down; elevator, 30 deg. up.
16, deg. down: rudder, 27 deg. left and
right. Elevator trim tab travels 20
deg. upward and downward: rudder
trim tab runs 21 deg. left and nght.

Single-Engine Performance

The left engine was feathered at
7.500 ft. and the night engine advanced
to 42.5 m, and 3,200 rpm. At thas
power setting the airplane indicated
135 mph. and directional control was
held with aileron. With 7 deg. of
rudder trim cranked in, the P.166 flew
straight and level by itself.  Airplanc
wits banked up to 45 deg.. left and right.
control and stabilitv remaining good.

Demonstrator airspeed was redlined
at 225 mph. Prnor to normal descent,
with left engine brought back in, test
pilot Gaspen took the wheel to demon-
strate the ruggedness of the P,166.

Power on both engines was sct to
35 1. manifold pressure and 2,700 rpm.
At this setting the airplane was abruptly
nosed down until the airspeed crept
past redline and indicated 250 mph.
Rate of descent moved to 5,000 Fpm,
Gaspen smiled broadiv and pointed to
hoth these instruments, following which
a normal descent was initiated at 15
. and 2,500 rpm. Speed fell off to
170 mph.; mte of descent to 1,500 fpm.

Rectangular pattern speeds in the
P.166 run to 130 mph. with 10 deg. of
flaps on downwind:; 120 mph. on base.

.|' o 'r_.-l-_.-
| i

il

Spraying Gear Designed fnrH'IE .

= e - . oy

Crop spraying equipment for the Hiller HU-12E has been developed by the Agricultural
Aviation Engineering Co. (AGAVENCO) which features lightweight tanks with 150 gal.
total capacity. Fquipment is mounnted for easy removal by use of quick release pins. Spray
booms are foldable for over-the-road transport. Spray pump, built by Picknell and Asso-
ciates, is belt driven from an engine driven power-takeoff arrangement, Present equipment
is designed to be compatible with new boom type dry dispersal equipment nnder develop-
ment at AGAVENCO,
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ELECTRONICS: Over, on and under...

Electronic and
Electromechanical

SYSTEMS ENGINEERS

Openings are waiting for you al

Autonetics
i
Systems Research and
Development
on
Integrated Systems involving
the following equipments:

Radars
Inertial Guidance
Digital Computers

Flight Control Equipment

Opportunities have never been |
hetter in the historv of Auto-
netics for the t‘-ngillr‘i.‘r with
sound technical competence in |
the above fields. '

Advanced degrees preferred.
with four to ten years’ broad
experience in the above or related

hields.
Send your resume to:

Mr, B. D. Benning

Manager, Employment Services
Dept. B-93

0150 East Imperial Highway

Downey, California

Autonetics @

A Division of Marth American Aviation, Inc,
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First Photo of Beech Four-Place Model 33

Highlight of Beech dealers’” and distributors’ meeting in mid-Novem ber will be first showing of four-place business plane in the “S20,000
price category” aimed at providing the company’s sales force with a product competitive with Piper's Comanche and Cessna’s new 210
(AW July 6, p. 31). Also significant: The Model 33 will enable Beech to broaden its sales outlet structure by making it possible for more
dealers to enter the organization due to the airplane’s price, and heig htening competition with other manufacturers, Primary external feature
of the Beech 33 is the swept vertical tail, which distingnishes it from the Bonanza. Indications are that lower price (eurrent standard
Bonanza K35 lists at approximately $25,300) of the Model 33 was attained by using a considerable amount of Model 35 tooling and by
deleting many of the other airplane’s more luxurions features, such as plush interiors and multi-color paint schemes. Powerplant is a
225-hp. Continental 10-470-] fuel-injection engine. Model 33 is scheduled to fly later this month; is expected to be certificated in
time for showing to dealers and delivery hanls begin soom after the showing,

with appropriate flap extension; and
110 mph. on hnal approach, with 40
deg. of flaps best for power-on, short-
ficld landing (30 deg. of Aaps for normal
ianding).

The short-held approach was used,
with engines turming 3,000 rpm. The
airplane was indicating 90 mph. over
the fence and touched down about 75
mph. Full stop was made after a roll
of about 700 ft.

All utilization circuits of the air-
plane’s clectrical equipment are fed
through a bus-bar bv two 28-v., 75 amp.-
hr., parallel connected, engine-driven
generators and by two 12-v., 33 amp.-
hr., fve-hour charge batteries  con-
nected o series and located over the
nose gear wheel well. Both nose and
main gears are provided with hvdro-
pnenmatic type Magnaghi shock ab-
sorbers and Goodvear wheels, tires and
single-disk  brakes. Emergency exten-
sion 15 through a hand hvdraulic pump

Hydraulic system is composed of a
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pressure feeding set which supphes land-
g gear, nose-wheel steering,  flaps.
brakes, and mose-wheel unlocking ar-
cuit, Cabin ventilation 15 via two
svstems. The first provides (via a South
Wind 35,000 Btu. heater), both on the
ground and during flight, for circulation
of temperature-controlled hot or cold
air which cannot be recirculated in the
heater system. The second, operative
onlv in flight, feeds cold air through
six  hand-adjustable inlets feeding to
pilots and passengers.

Six-station oxvgen syvstem is optional.
A 63 cu. ftt. high-pressure cvhinder
would be mstalled under the left-hand
wheel well structure, The aircraft’s
windshield wiper 15 electricallv operated.
Weather radar can be installed in the
nose.

To date Piaggio has had 12 firm
orders for the P.166. Six of these have
been from Trecker, to which three air-
craft have been delivered. The remain-
ing six orders are divided as follows:

one to Switzerland, one to New Guinea,
two to Germany and two to England.
Average European price of the basic
(standard) airplane is about 580,000
Price does not include radio, navigation
and de-icing  equipment, autopilot,
weather radar and oxvgen equipment.
It does mclude the lavatory and buffet.

Foreign marketing organizations, 1n
addition to Trecker, include Australian
Bristol Aviation and, in England, Aero-
Fnterprises, Ltd. Piaggio itself services
[taly. Delivenies follow orders by two-
three months, AviaTion WEeEx was
told. Four arrcraft per month are pro-
duced at the Finale Ligure plant. The
rate would jump with an increase in
orders.

During the Aviarion WEEE visit air-
craft numbers seven, eight and ninc
were on the hne at the Finale Ligure
plant. These have since moved to
England, the U.S. (Trecker) and to
New Guinea, respectively.

Deliveries to Milwaukee average 20-
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How far can an engineer go at AC 7

In @ company so deeply involved in spoce age instru-
mentation projects . . . where you can grow through the
finest "‘in house'' training . . . where a new advanced
R & D group is now operating—here, at AC, you
can go as far as your imagination and inifiative will
take you.

Three advanced education programs can help you
enhance your professional status. These are offered in

addition to AC's educational assistance progroms for
men who wish to study for advanced degrees in nearby
universities,

Program A —for recent graduate engineers—gives you
a solid foundation in the theory and application of
inertial guidance systems and servomechanisms.

Program B—for experienced engineers—consists of
upgrading studies in inertial guidance, servomechanisms,
environmental problems, engineering math and physics,
plus advanced state-of-the-art courses.

Program C—for all engineering supervisors—involves
management training developed by a team of AC exec-
utives and University of Chicago industrial relations

experts.

AC's new R & D Group is devoted to the Research
and Development of advanced systems and components.
Current programs include many vital projects. Inter-
planetary navigation and guidance. Digital computer
development. Advanced inertial sensors. Passive electro-
magnetic detection, surveillance and navigation systems.
Guidance systems for ballistic missiles, space vehicles
and aircraft.

If you are a graduate in the electronics, math, physics,
electrical or mechanical fields, or if you have an
advanced degree, you may be able to participate in
these programs. For more details, write the Director of
Scientific and Professional Employment, Mr. Robert Allen,
Qak Creek Plant, Box 746, South Milwaukee, Wisconsin.

Inertial Guidance Systems o Afterburner Fuel Controls e Bombing Mavigational
Computers ® Gun-Bomb-Rocket Sights e Gyro-Accelerometers » Gyroscopes

Speed Sensitive Switches ® Speed Sensors ® Torquemeters ® Vibacall » Skyphone

SPARK PLUG ¢ THE ELECTRONICS DIVISION OF GENERAL MOTORS
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EXPANDING THE FRONTIERS

OF SPACE TECHNOLOGY...IN

QUALITY ASSURANCE

Quality assurance at Lockheed

Engineers and Scientists

Lockheed

25 days en route. Aircraft are shipped
complete to Trecker for assembly and
painting, minus engines and propellers,
wheels, tires and instruments. Al
fittings arc geared for easv installation
and tagged both in Italian and English
(Piaggio also has a technician at the
Trecker plant).

First delivery of a P.166 demonstrator
to the United States was in December,
1958. Trecker's first sale was to Drilling
Tools, Inc., of Houston, Tex. (AW
May 4, p. 167). The second is ear-
marked for a Long Beach, Calif,, com-
pany.

Piaggio’s Finale Ligure plant has a
total area of 551,260 sq. ft., of which
441,320 sq. ft. is covered. In addition
to the P.166 and P.136-L. amphibian,
the company produces the P.145 pri-
mary trainer, the P.150 advanced
trainer, the P.149-D training-liaison air-
craft which is being reproduced in West
Germany, and constructs under licensc
Lw:ﬂming 190 hp. and 260 hp. piston
Lﬂgl"EE

Company also produces its own all-
metal, constant-specd pm{)LHLm for
medium-power engines, including one
model fitted with an elastic coupling
and intended for installation on [ngmt:"i
with no dampers, ranging up to 220 hp.

PRIVATE LINES

Production of Aerocar I flving auto-
mobile 15 dependent upon receipt of
deposits for 51,000 covering 100 orders,
the Longview, W ash.., manufacturer re-
ports. Plan 1s to put deposits in escrow,
pavable to Acrocar on delivery, which
could begin by October, 1960. If de-
liverv dates are not met, deposit "ﬂn.ﬂ'l.ll(]
be returned to customer with 4%
terest. Payment plan provides for p.n
ment of balance over 36 months. Guar-
anteed price, at the factory, is $9,500.
Aircraft has been fully approved by Fed-
cral Aviation Agency.

Electronic Equipment Engineering,
Inc., Dallas, Tex., acquired full control

of Pan-Air Electronics Corp., Burbank,
Calif. Both firms specialize in design,
engineering and manufacturing of com-
plete electronies packages for aircraft.
EEE has current backlog of over $400,-
000: Pan-Air has contracts for DC-8
from Douglas and KLM for approxi-
mately 5190,000. Parent firm recently
moved into new §,000-5q.-ft. f.l‘.':'lllh
four times larger than previous plant.

New York State Department of Com-
merce will purchase a four-place light
twin to replace it’s single engine aircraft
which was wrecked 1n an acadent re-
cently at Clyde-Lvons Airport, N. Y.
ii.]j{_ of aircraft the Department will
acquire was not disclosed.
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GROW WITH A|RESEARCH

Aiﬂesearch expansion in electronies and electrome-
chanical activity is creating outstanding positions at all
levels for qualified engineers.

INSTRUMENT DESIGN

Electromechanical design of force-balance instruments,
pressure measuring devices, precision gear trains and
servo-driven positioning devices. Experience in elec-
trical and electromagnetic transducers desirable.

Openings also exist in the following areas: Flight
Systems Research ... Controls Analysis... Flight Data
Components . .. Data Systems Research... Airborne
Instrumentation Analysis and Design... Electromag-
netic Development.

Send resume to: Mr, J. E. Waison
v

vess THE (GARRETT) CORPORATION csscccccscsce
o

AiResearch Manufacturing Division

9851 So. Sepulveda Blvd., Los Angeles 45, California
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TO THE EXECUTIVE:

Before you advance to pressurized aircraft, as so many leading
corporations have already done, you and your associates are

invited to combine one of your next business trips with the
first-hand experience of a flight aboard the ultimate in corporate
aircraft design, the AiResearch custom-converted Convair

240 Executive Ayer-Liner . .. priced at only $385,000.

To coordinate your arrival and departure schedule to and from your
desired destination, contact Jim Welsch, Vice President of Sales.

AL

YV v W

"‘:-.:- -'.'b'ﬂ-;.-."' 1 '

e T P i

WORLD-WIDE
AIRCRAFT CENTER

I \ FREDERICK B. A."I"'lli .I.I'lﬂ'EIATISI. INC. '
¥ 250 PARK AVENUE, NEW YORK 17, N. Y.
r MURRAY I'lII.I. 7-1800
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At Raytheon, successful design and de-
velopment of advanced missile weapons
systems are the result of a closely knit
team effort . . . the combined contributions
of many engineering minds. And at
Raytheon, Missile Engineers enjoy the
exceptional rewards and advantages of-
fered by its largest and fastest growing
division.

Location: Bedford, Mass. Suburban
New England living . . . only minutes from
Boston’s unexcelled educational oppor-
tunities. Relocation allowance. Pick vour
spot on the Raytheon team. Immediate
openings for Junior and Senior Engineers

with missile experience in the following
areas:

What
makes a
missile
tick ?

MICROWAVE DESIGN
(Component and Antenna)

AERODYNAMICS
COMMUNICATIONS SYSTEMS
DIGITAL PROGRAMMING
GUIDANCE SYSTEMS
RADOME DESIGN
COMPUTER SYSTEMS

HEAT TRANSFER

RADAR SYSTEMS
OPERATIONS ANALYSIS
INERTIAL REFERENCE SYSTEMS
FEED-BACK CONTROL
AUTO-PILOT

GROUND SUPPORT
ELECTRONIC PACKAGING
TEST EQUIPMENT DESIGN

ELECTROMECHANICAL
ENGINEERING

(Background in missile control and
auto-pilot design)

MECHANICAL ENGINEERING
(Background in ground handling of
large missile systems)

MICROWAVE TUBE DESIGN

FPlease send resume to Mr. W. F. O’Melia,
Employment Manager, Raytheon Com-
pany, Bedford, Massachusetts, or call col-
lect: CRestview 4-7100, Extension 2138,
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MISS/LE
SYSTEMS
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WHO'S WHERE

(Continued from page 13)

Changes

Norair Division of Northrop Corp., Haw-
thorme, Calif,, has made the following ap-
pointments in the Division’s Astro Systems
and Research Laboratory: Dr, Elliott T
Benedikt, head of the Astro Science Labo.
ratory for Astrodvnamics and Theoretical
l'h}hid_i; Dr. Robert G. Lill:']bfrg, head of
the Astro Science  Laboratory  for  Bio-
Astronantics.

Richard W. Harbison, assistant to the
executive vice president, Lear, Inc., Santa
Niomca, Calf,

George W. Weiler, chief electronic en-
eincer, Bendix Products Division-Missiles,
Bendix Aviation Corp., Mishawaka, Ind.
Also: Lathan E. Baker, chief inspector, and
Bert FF. Prentiss, assistant chief inspector.

Dr. Peter D). Shroft, manager-product
engineering, Narmco Resins and Coatings
Co,, Costa Mesa, Calif.

T. E. Berestord, assistant to the wvice
president-engineenng,  Radwplane, a  divi-
sion of Northrop Corp., Van Nuys, Calif,
W. H. Freeman succeeds Mr. Beresford
as chief of the Paradynamics Group.,

Theodore F. Eserkaln, chief engineer,
Omsrud Machime Works, Inc., Niles, T

simmonds  Acrocessories,  Inc.,  Tarryv-
town, N. Y., has announced the following
appointments: Alex Hossack, chief enginecr,
Product Engmecring Division; Eugene Ca-
puto, East Coast regional manager, Con-
tracts and Service Division; Harvey Sentt,
applications engincering manager-fuel meter-
img; Robert W, Richardson, feld engneer im
charge of the company’s Detroit ofhee;
Baird W. Hodgkinson, staff assistant.

William B. Rieke, assistant general man-
ager, Georgia Division, Lockheed Aircraft
Corp., Marietta, Ga. Also: Robert I Mitch-
ell, director of sales and T. R. May, sales
manager.

Donald L. Brown, Jr., assistant purchasing
manager, P&W Aircraft, a division of United
Aircraft Corp., East Hartford, Conn.

Wermer GG, Holzbock, assistant manager,
[nstrumentation and Controls Systems Lab-
oratory, Sanders Associates, Inc., Nashua.

Dr. Martin Schilling, assistant for program
planning, Ravtheon Co., Waltham, Mass.
Also: Thomas L. Phillips, assistant manager,
Raytheon's Missile Svstems Division.

Harald A. Cheilek, assistant tchnical di-
rector, Comell Aeronautical Laboratory,
Buffalo, N. Y.

Charles J. Schmidt, director, Radiation
Laboratory, Rescarch and Development -
vision, The W. L. Maxson Corp.,, New
York, I\, Y.

]. P. Fosness, assistant to the general
manager and in charge of the A3] program,
North American Aviation’s Columbus, Ohio,
Dhivision,

Robert Geiger, project development man-
ager, Aircraft Division, Twin Coach Co.,
Buffalo, N. Y.

Fred A. Klemach, missile systems mana-
ger, Vickers, Inc., Detroat, Mich.

S. Michael Treman, manager of design
and technical engineering, Missile Systems
Division, Republic Aviation Corp., Farming-
dale, N. Y.
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POSITION VACANT

Project Engineers for advanced acrodynamic
ar propulsion wind tunnel testing.,. Conduct
linison with test sponsors, develop test plans,
direct testz, evaluate data. prepare test re-
ports. Also immediate openings for experi-
enced engineers who can perform  stress
analyses and engineering functional adequacy
reviews: monitor structural tests: reduce and
report on subsequent data; perform some heat
transfer, mathematical and mechanical en-
gineering analvses. Send resume to Techni-
cal Employment, ARD, Ine., Tullahoma,
Texas.

POSITIONS WANTED

Helicopter Test Pilot, age 33, over 3000 hrs.
in Bells and Hillers, would hike change to
permanent position with ecorporation or in-
dividual in South or Southwest. Now em-
ployed in functional fMlight test and experi-
enced in practically all tvpes commercial
helicopter operation. PW-2620, Aviation
Week,
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s “YLOngacre

Mechanical and Electrical
Engineers who are
planning a New York trip
be sure to call

“'.'
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POSITIONS WANTED

Export Executive—12 years foreign sales and
husiness experience: last 3 in aviation. Fla-
ent Spanish, German and French, Solid en-
gineering and economics background; capable
pilot. Interested in responsible position with
company planning to initinte or expand for-
eign activities. PW-2613, Aviation Wesek.
Pilat, Public Relations, Engineering—Ex-
MNavy and Airlines pilot with congiderable
experience in these three fields seeking a
more <challenging position. Will travel or
relocate. Age 36, married, college. ATER.
PW-2651, Aviation Week.

Maval Aviator—Apge 22 2 vyrs college com-
mercial license SMEL instrument 1200 hrs
married desire airline or executive Aving will
relocate, PW-2680, Aviation Week.
Aeronautical Engr.—Desire employment in
Mexieo DLF. B.5. Degree In Aero., experience
in M.E. and construction. Resume on request.

PW-2662, Aviation Week.

Established Contractors’ Representative, San
Frauncisco peninsula and bay area. Available
Oetoher 1, 19459, Write P.0). Box 922, Sunny-
dale, California,

— —_—  — e S —

SELLING OPPORTUNITY WANTED
Mig. Rep. wants to call on aircraft & missile

industries in New England Area seeks a good |
| line. RA-2709, Aviation Week,

*  Analysis
o Development and Installation

. ;".Hm’_'rsfn

hvdraulic

Set up an Appointment
at Hamilton Standard’s
New York Interview Center

One quick call and you can arrange an interview that
will conveniently fit into your schedule. You owe it to
yourself to hear the complete Hamilton Standard story

how engineers are being offered stimulating,
rewarding assignments . . .
England living . . .
this famed engineering organization . . . now under-
going significant product diversification.

Mechanical Engineers for

Electronic Engineers for

(LT85, Citizenship Reguired)

Produets Invelved: cngine controls; environmental con-
trols; missiles and space vehicles auxiliary power units]
svstems; fight control systems; clectronic
power supply units; rocket and missile check-out equipment,

Interview In Mew York at the Hotel New Yorker, 34th St. at Bth
Ave., 9 am. to 9 p.m., Monday through Saturday. Sundays
1 pm. to 7 p.m. Call Mr. Jack Fox at LOngacre 3-4214. If
vou are not planning a trip to New York soon, please reply to
Mr. A. ]. Fehlber, Technical Employment Supervisor at

HAMILTON STANDARD
A DIVISION OF

UNITED AIRCRAFT CORP.
25 Brodley Field Rood, Windsor Lucks, Connecticut

enjoyin, delightful New
and many impressive benefits with

Design + Test

Design  +  Development
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ATTORNEY
AERONAUTICAL ENGINEER

Experienced [5V2 vyears) engineer with
BS{AE). Former novy pilot ond business
awner. Recent LLB and Caolifornia bar ex-
aminee, Interested in contacting any law,
industrial or other firm which con effectively
utilize this combinotion in o beginning al-
torney. Age 34, fomily, will consider any
California location. Resume on requesl,

PW-=2202. Aviation Week
1125 W, Gth 5t., Los Angeles 17, Callf,

LIVE IN FLORIDA
AIR LINE RADIO TECHNICIAN

Take over shop of small supplemental alr-
line call, write or wire

REGINA AIRLINES
P. O. Box &75, Miami Springs, Flo. TU 7-8812
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EMPLOYMENT OPPORTUNITIES

Mechanica

ENGINEERS
- Chemical - Aeronautical

] | |y . e ——

This research and engineering orgamization has openmings for engineers mn its

EHIH-IJ!IIIIIIII:“ t'r}'c:gunj:;.ﬁ L-Il'l.l'l]-[.ll'.'h..

ol ground-based fueling systems for missiles,

Positions are

Work will invelve research and development

Thermodynamics, Fluid Mechanics, Heat Transfer « Heat and mass transfer, transient
and steady state conditions for compressible and incompressible How, two-phase
How and other analvocal desion and development programs pertaining to gas-
liquefaction cveles and crvogenic systems,

Applied Mechanics and Stress Analysis « Studies of stresses caused by thermal,
dead weight, blast shock, and other dynamic loads on complex pping con-
hgurations and system components.

Systems Engineering - Design of special facilities for storage and transfer of
cryogenc liguids and the associated high-pressure gas, Responsibnlines also
include surveilllanee of held erecoon and evaluation testing of the system.

G - : : r '!' i - B Y
Qualihications: Degree in engineering plus three vears’ experience,

Applicants

must be U, 5. citizens. Some travel and possible relocation away from ADL’s
Cambridge, Massachusetts, laboratories,

Send resume Lol

Cuartes A, Scinock., Arthar D, Litle, Inc,
20 Acorn Park, Cambridge 40, Massachusetts

Arthur 2. Little Inc.

Research  Engineering « Research-based Management Consulting

CAMBRIDGE » CHICAGD = SAN FRANCISOO = NEW YOHRK = SAN JUAN * EDINBURGH

AERODYNAMICS

The Sondia Corporation has a need for graduates in the field of aero-

dynamics, aero-thermo dynamics and magneto-hydro dynamics.

The

work embraces research and development in the fields of space and

high-altitude rockets; hypersonic research; magnetic theory; supersonic

parachutes; nuclear weapon aerodynamics; and high velocity research

apparatus design.

Applicants with B.S., M.S., or Ph.D. degrees from

accredited colleges and good academic records are requested to write

Personnel Department 592, Sandia Corporation,

Sandia Corporation, located in Albuquerque,

Albuquerque, N. M.

M. M., is engaged in

research and development of nuclear weapons and other projects for

the AEC. Albuquerque is o modern city of about 225,000; has an excel-

lent climate and many cultural and recreational attractions.

Winters

are mild, summer nights are cool, and there's plenty of year-round sun-

shine. Sandia’s liberal employee benefits include generous vacations,

retirement and insurance plans, and a groduate education assistance

program. Paid relocation allowance.

%‘iﬂ

SANDIA

CORPORATION

o

ALBUQUERQUE. NMEW MEXICO
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SCIENTIST
ENGINEER

Achievement is habit at Avco!
A leader in the field of
atmospheric re-entry, Avco is
now providing significant
contributions to basic and
applied research in Space and
Missile Technology.

Supervisory, Senior and Junior positions
are available in these areas:

* ELECTRONICS

o MATHEMATICS

* PHYSICS AND CHEMISTRY
* COMMUNICATIONS

* MATERIALS

» FLIGHT TEST ENGINEERING

* DESIGN ENGINEERING
* PRODUCT ENGINEERING

* AERODYNAMICS
* APPLIED MECHANICS

* THERMODYNAMICS AND
HEAT TRANSFER

Attractive working environment outside
of metropaolitan Boston. The large, fully

equipped, modern laboratory is close
to Boston educational institutions and

cultural events. The division offers a
liberal educational assistance program

for advanced study.

Forward your ingquiry to:

Mr. Richard Rubine
Manager, Personnel Relations
Dept. AW-9

Yoo

Research & Advanced Development
201 Lowell St., Wilmington, Mass.
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AEROSPACE
ENGINEERS —SCIENTISTS

How About Your Own Future?

The Trend 1s UP
for Beechcraft

Here's a company where the past and
the present PROVE the future is inter-
esting and worthwhile.

W Leadership in Engineering Design

% Lleadership in Business Airplanes

W% Leadership in Ground Support Equipment
% Diversified Production Controcts

“ Winner of Mach 3 Alert Pod Design

% Diversity of Creative Opportunities

“ Winner of Mach 2 Missile-Target Award
% Builder of Mojor Assemblies for Fighters
+ Stability of Engineering Employment

% Exponsion Programs MNow in Process

BEECH AIRCRAFT hos responsible positions open
now for specialists in LOMG RAMGE progroms
on advanced super-sonic aircraft and missile-
target projects in the following cerospoce fields:

Human Factors
Analogue Computer
Reliability (Electricel)

Stress
Aero-Thermodynamicist (Heat Transfer)
Structures (Bosic Looads)

Senior Weight

Dynamies (Flutter)
Systems (Missiles)
Electronic
Electro-Mechanical

Airframe Design

For more information about o company WITH A
LOMG RAMGE FUTURE where your talents will
build your own future — call collect or write
tedoy to D. E. BURLEIGH, Chief Administrative
Engineer, or C. R, JONES, Employment Manager,
Beech Aircraft Corporation, Wichita, Kansas, All
expenses paid for interview trip.

eechcraft

Wichita, Konsas Boulder, Colarado
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EMPLOYMENT OPPORTUNITIES
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SENIOR STAFF
SPECIALISTS

Positions are open in Honeywell’'s Aeronautical Division
for three qualified senior engineering specialists. Duties
are 1) to guide development and design projects in the
application of advanced techniques to Honeywell de-
signs; and 2) provide technical assistance n specialty
areas for selection and execution of new system and new
product developments.

For these openings, advanced engineering study and
relevant military experience will be valuable. These are
not purely advisory positions, Those men chosen will be
expected to participate actively in the execution of
Division Engineering Programs,

WEAPON DELIVERY AND
CONTROL SYSTEM COMPUTERS

Background of computer and system development for
bombing, fire control, or navigation. Experience with
analog and digital svstems, tie-ins, weapon character-
1stics, and performance determination.

RADAR AND RELATED SYSTEMS

Background of airborne svstem engineering in one or
more areas such as AMTI, doppler, monopulse, ECM,
CCM, intrared, and communications. Experience should
include responsibility for establishing system configura-
tions, technical development, and evaluation.

ELECTRONIC CIRCUITS
First-hand knowledge of design techniques for advanced
circuits—dce, low frequency, pulse, and r.f.—for con-
trol, computation, measurement, and communication.
Must be knowledgeable with respect to solid state devices
and circuits and interested in making major contribution
to Division application of microcircuit techniques.

Lo arrange an interview, write lo

J. R. Rogers, Chief Engineer,
Preliminary Development Staff, Dept. 886D

Honeywell

AERONAUTICAL DIVISION
24600 Ridgway, Minneapolis 13, Minnesota

To explore professional opporiunitics in other Honevwell operations coast fo
coarly, send your application in confidence to H, D, Eckstrom, Honeywell, Depl.
2850, Minneapolis 8, Minnesota,




EMPLOYMENT OPPORTUNITIES

® Design

¢ Research

¢ Development

® Electrical Controls

ENGINEERS

* Testing
®* Circuit Analysis

Projects include constant speed drives,
hydraulic motors, pumps and other com-
ponents for commercial and military air-
craft and missiles.

Send Resume and Technical Background Dota to:

SUNDSTRAND Personnel, Dept. A, 1401—23rd Ave., Rockford, lllinois

SUNDSTRAND AVIATION

FIELD SERVICE
REPRESENTATIVES

A leading helicopter manufacturer
has several positions available for
Field Service Representatives to
insure proper service, maintenance,
repair, and operation of the prod-
uct.

Educational requirements equiva-
lent to two years of college.

Three to five years' experience in
the helicopter field.

Send detailed resumes to:

['-'!T":. AVinlion Yy eek
Cliw=s, Aaly, THv, . 10, Hox 123, N.Y. 86 N Y.

SEARCHLIGHT SECTION

(Classifred Advertrsing)

BUSINESS OPPORTUNITIES

EQUIPMENT - USED or RESALE

EXECUTIVE DC-3

_* ; S ——— : e ,.-._.]
RADAR. Collins Integrated Flight System. DME. Super-92
engines, Gear doors, Ailrstair Door. Complete stainless steel
galley. De Luxe executive interior. Many other extras. This is
one of the cleanest DC-3's we have ever seen—and it's priced
to sell! Inquire today,

CALIFORNIA AIRMOTIVE SALES CORP. Dept. AW
Gen Ofices: T80 Vinelamd Ave,, No, Hollvywood, Calif. Phone; PPOplar 5-0202

or TRiangle F-1564. Cable: CALMOTI,
Alrport Facilities: Hangar Xo. 2, Lockheed Alr Terminal, Burbank California,

Sl
reerhaut

ENGINE

WORKS

LEMRERT THEE
LU L2

CUSTOMER RELATIONS
(PASSENGER SERVICE)
EXECUTIVE

A large international air line is seeking
a veleran cusiomer relations manager.
with preference to be shown candidates
of proven success in paossenger service
managemenl. A minimum eight years
experience in this field, with full re-
sponsibility for the lunction, Is desired.
Conversational Spanish will be helpful,
Salary and progression commensurate
with ability. Replies held strictly confi-
dential. Send resume of background.
experience, and statemen! of minimum
acceplable salary to

PP=-23714. Aviatlion Weel
Cluss. Adv. Ty, PAK Tox 12, N.Y, 0, NY.

Drpes- iililn il

Dupd

SEARCHLIGHT
SECTION

FOR SALE

Turbo Jet Engines
3—Curtiss Wright J-65

1—Westinghouse J-30

Dperational condition

Approped  Poseerplont  [Pepoir  SPallon

fTE'ﬂﬁ.ﬂmﬂl'ﬂSt INC. GARDENA, CALIF.
A

2404

EAST COAST AVIATION CORPORATION
Lexingten 73, Mossachusetts

| Florida MARLIN MANUFACTURING CORPORATION
Pty Bk, 17410 Triskett Rood Cleveland 11, Ohis
FOR SALE '
JET ENGINES 737" 5™ T "Supporting | | HILLER HELICOPTER T-Category C-46
sSHAras
Modernized UH12B with complete agri- 99. 000.00
Modals 1820, RIB30, R2000, .
RECIPROCATING Rjﬁ;uj :::d amlf' o cultural spray equipment. Aitractively Plush :rlin: Interlor & Radios
ENGINES priced. Low tlime, Call, Write, Wire

REGINA AIRLIMES

P. O. Box &75 Miami Springs, Flao.
TU 7-B812
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LIGHTING? — The AIRPORT and BUSINESS FLYING DIRECTORY lists type of lighting,

beacons and hours of operation for over 4,400 airports in the U.S,
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oids ond buying specifications. Relied an for 26 years by experienced cross-couniry pilots. (55.00 copy.)
See your locol operator or write 27th ANNUAL AIRPORT & BUSINESS FLYING DIRECTORY, 330 Wesl

42nd Street, New York 36, New York.
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| Aerodynamics

| Heat Transfer
' Physical Chemistry

Recent advancements in
the “state of the art” in the
merging fields of hyper-
sonic aerothermodynamies
and physical chemistry
have created openings on
our staff for senior engi-
Neers.

Specific studies being
initiated at NAA-Colum-
bus include analyses of
heat and mass transfer in
dissociated air regions, ki-
netie heating of chemically
reacting surfaces, energy
emission from high tem-
perature non-equillibriuom
gases and aerodyvnamic
heating and force predic-
tions in a rarefied atmos-
phere, as well as other
associated studies.

In fields of hypersonic
aerothermodynamies and
gerothermochemistiry offer
excellent opportunities for
those qualified to play a
leading role in the appli-
cation of these studies to
the development of ad-
vanced aireraft and mis-
siles. A strong theoretical
hackground in heat trans-
fer, physical chemistry or
aerodynamics is desired.

For details, write to:
Engineering Personnel,

Box AW-145

North American Aviation, Ine.
Columbus, Ohlo
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Pentagon Censorship

I am not a wrter of fan letters.

However, I have been impressed week
after week—as a  newsman-turned-adverhs-
g man—with the quality of the editorial
coverage in AVIATION WEEK, And. most
hpL‘tiﬁ[‘:l"_‘n'. [ have been impressed with the
solid commaon sense of vour editorials, Thus
[ think it's worth a fan letter.

Your editonial of Sept. 7, “More Pentagon
Censorship,” is just the sort of thing many
of our federal burcauncrats neced to return
their perspective. [ have no doubt that
Murray Snvder will pointedly ignore vour
advice. But, then, he alwavs has 1gnurul the
advice of anvone who does not believe that
“What the people don't know won't hurt
them.”

Keep fighting. There are few others who
will.

F. T. Van Dyx

390 Riverside Drive

New York, N. Y.
P.S. My advertising clients think as highly
of Aviarion Weex as [ do.

Missile Photos

The recent two-part article describing the
Atlantic Missile Range (AW Ang. 24,
32 and Aug. 31, p. 534) was studied with
arcat interest. It is most enlightening, par-
ticularly to the person who has been to the
Cape.

Relative to utilization of this sort of re-
porting in engineering work, 1 might cite an
mcident. All summer [ gleaned issues of
AW, M&R, etc., in hopes that a photo of
the revamped Atlas service tower would be
forthcoming. In an advanced design study
of a manned svstem it was important that
we know how well our design wonld fit into
the existing launch pad facility, We wanted
to know what provisions had been added for
Mercury. 1 finally resorted to sketching the
launch pad from a description given over the
telephone by the Atlas test manager. MER
finally came through with a partially oblit-
erated view used in an advertiscment which
revealed that our rendering was not entirely
ACCuriate.

AW in the past two vears has released a
profusion of eve L‘Jt{hmg and mformative
photos of missile systems. In fact, AW
missile reporting far exceeds any other pub
lication that I know of. In order to confirm
the statement just made, I checked through
my file folders of accumulated clippings
(such data is indispensable to the engineer
contributing to advanced design concepts).

Now to comment on some missile system
photos from the press used for internal pur-
poses here, Note that most of them are
from AW. Among the enclosures, Fig. 6 1s
considered by many of us to be a classic.
From it we prepared a rendering of the
Atlas complex updating the hardware show
for use in a recent proposal report. Fig. 11
serves adequately to illustrate m a single
photo the Titan complex. Fig. 3. on the
other hand, does not clearlv depict the
Polaris launch complex. It took two photos
to begin to convey the storv. Fig. 1 15 the
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LETTERS

Aviation Week welcomes the opinions
of its readers on the issues raised in the
magasine’s editorial columns. Address
letters to the Editor, Aviation Week,
330 W. 42nd 5St.. New York 36. N. Y.
Trv to keep letters under 500 words and
give a genuwine identification. We will
not print anonymous letters. but names
of writers will be withheld on request.

onlv record 1 have of the Polaris Ship
Simulator and it came mostly from an ad-
vertisement. Fig. 2 shows the Polaris trans.
porter erector. The Lockheed GSE  bro
chure mforms me that the Tooling Divi-
sion built it, In the AW Dec. 30, 1957,
issne  the Locomotion Engmeering, Inc.,
prototype was shown. Table 1 indicates
other gaps 1 up-to-date data on support
cquipment generally  available from  press
SOUTCeS,

FFigs, 16 and 17 illustrate that n early
1959 the only outside source of photo-
graplic airhift data for Titan was the news
papers. In recent months AW has come
throngh nicely with photographs of Atlas
anl '[lt:m '-.I.‘lgu hemg loaded mto the
C-133. You may be impressed with the
fact that a Martin-Baltimore task team nsed
my hle of AV pictures plus other data in
developmg a special mirlift vehicle for the
display version of Titan rLI:LIIH:n nhlppi_d to
Miami for the National Convention and
Acrospace Panorama, AirForce Assn. ('m
told there was slight mterference in load-
ing, and C-133 drawimngs and photos will be
needed a little longer i order to effect a
hx. )

When a number of representative |Ji|:'—
tures of Atlas, Titan, Thor., Jupiter, Minute-
man, Polans, etc, svstems are viewed con
currently, that which may be derived has
tremendous immpact upon the designer type
mchividual, [ have noted that if one waits
long enough, AW will eventually run all of
the available photos of a particular weapon
svstem,  (Certainly a whoele set on a par-
ticular system in one issue would be boring
ta the |n.1|{:|-nl.‘} of subscribers, also it w ﬂ-llH
leave little for a subsequent issue. ) Per:
hnpz-, such maternial ments a reprnnt 1ssue
similar to the M&R Gmded Nhssile En-
{,}L][}FL{]!':I

The only flaw appearing im this sugges-
tion is that such a visual aid approaches
_-.u;ur:tj. UJIHP]]L"‘I[’I(JI'I‘-.

Your documentation of the space svstems
support picture should be most interesting
in the months to come. A lot will ]IFLPFE'II
in 1960,

Jouxn G. Wonrsax
Advanced Desien GSE
The Martin Co.
Baltimore, Md.

Solar Modules

In the Aug. 17 article entitled “Paddle-
wheel Satellite Probes Radiation™ (p. 30),
credit for construction of the solar converter
modules was incorrectly given to Hoffman
Electronics. Spectrolab, Incw of  North
Hollvwood, Calif., constructed the solar
converters for Explorer VI as well as for
a number of other Space vehicles soon to be
lannched,

Fach paddle of Explorer VI was formed
of 20 modules on which were mounted 100
cells each.

The cells were coated by a Spectrolab
process known as “Solakote,” whose primary
function is to ncrease operating  cfthei-
ency.

The efficiency of silicon cells is strongly
temperature d::pu]d{.ut Solakote mcreases
the thermal emissivity  from  approxi-
mately 32 for bare cells to 9 for coated
cells.

The wavelength selective coating  can
also reduce solar absorptivity from 91 to
below .7, with only very small losses of
actimic energy,

The ensuwing reduction of the alpha/f
cpsilon ratio by a factor of almost 4, can
m many cases produce a temperature drop
of about 200F.

The cell ontput wounld be approximately
doubled for such a tempemture reduction.
[n addition, the coatings flter out ultra.
violet radiation, and offer some microm-
ctearite protection.

Spectrolab is also currently working on
processing, fabricating, coatings and other
problems associated with solar energvy con-
VErsion,

ALrrep E. Manx
spectrolab, Inc.
North Hollvwood, Calif.

Polaris Development

As a regular reader of Aviarion WeEk,
| know that vou have a keen interest in
reportorial accuracy exhibited often in vour
stories about portions of naval aviation with
which I have been directly concerned. Ac-
-Lurr.il'ugh I feel compelled to call vour atten-
tiom to a garbled story accompanving the
Operation Fishook pictures on P. 69 of the
Ang. 17 1ssue of Aviarion Week,

\s commanding officer of the Naval Air
Engincering Facihity (SI), T can assure you
that the Fishook concept was bom in our
(W1 l.ngmu,rmg Department, first inves.
tigated by us in model form, then dr:stgnr.'d
ElL'I.L]fIPI:.E] and tested full scale as “'Sky-
Catch”™ at San Francisco, then duplicated in
essence for “Fishook™ at San Clemente. It
15 in fact an adaptabon, mm each case, of an
aircraft carrier arresting gear, My agency has
sole  responsibility  for  development  and
maintenance of fleet catapults and arresting
gear.

Although we. as an agency, do not
|I.l|!l|llh”‘|. seck  publicity for our develop-
ments, we are proud of ounr development
accomplishments and would like to see our
handiwork properly  credited where it s
chosen tor ]:ruhL'L' review. Our Polaris work
had to do not only with recovery of the
missile, but with development of the under-
water launcher control svstem as well. Both
these efforts were off-shoots of onr primary
mission of carrier catapult and arresting gear
developments.

P. G. HoLt

Captain, USN

Naval Air Materiel Center
Naval Air Engineering Facility
Philadelphia, Pa.
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AGACS, Experimental Automatiec Ground/Air/
Ground Communication System is a new conecept
in Air Traffic Control Communications to meet the
accelerated pace of increased air traffic. Primary
ohjectives are efficient usage of frequeney spectrum,
added safety through increased reliability and re-
duced burden to pilot and controller, and adapta-
bility to all classes of aireraft. AGACS provides
compatibility with existing ground and airborne
communication equipment, selective addressing of
information, and a minimum number of frequency
changes during flight. The system utilizes two-way
time division data transfer over existing ground
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and air communication links to provide an auto-
matie, mutual exchange of information. The air-
borne facilities display to the pilot the last sig-
nificant Air/Ground and Ground/Air message
quantities, while the controller may recall from
central memory-storage equipment the last Air/
Ground and Ground/Air message quantities for
display. The AGACS program is still in the devel-
opmental stage. In Aupgust, 1959, RCA provided
initial models of both airborne and ground equip-
ments for the Bureau of Research and Development
of the Federal Aviation Apency for extensive ex-
perimentation and flight tests.
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Among the scientific and englﬁ'e_éring personnel at Servomecha-
nisms’ Research Center, teamwork is paying dividends in advanced
research. Within this SMI facility, you will find basic r:search
...applied research...and e'ng'in'eetrln__g_ research. This close ~rox-
imity among the people working ifi these three fields eliminates
the problem of communication flow and makes possible the appli-
cation of a broad spectrum of scientific talents.

Such planned ‘‘cross-pollenization’’ is largely responsible for SMI's
success in the harnessing of basic research in materials as a
necessary ingredient in the exploitation of applied research in
molecular electronics, micro-miniaturization, thermoelectric
energy conversion and other solid state phenomena. This, in turn,
provides for advances in engineering research into new system
concepts within the fields of control and computation.
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SMI would welcome the opportunity to discuss and propose solu-
tions to your problems in the above areas.

Positions are available for scientists and engineers experienced
in these fields.

RESEARCH CENTER Go
LOS ANGELES DIVISIO
iizwthorne, California

/#ECHATROL DIVISION

, California
12500 Aviation Boulevard,

Westbury, L.I., New Yor

The products of SMI are available in Canada and throughout the world through Servomechanisms (Canada) Limited, Toronto 15, Ontario



