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SAVING TEST MISSILES
FOR ANOTHER DAY

Inflatable Goodvear Recovery
Bags, made from rugged
rubberized fabrie, fold easily
within missiles—inflate to
“ground impact cushions”
for landings.

BUILDING A completely inflatable airplane made

STRUCTURES E'nt-ir[’-l}' from Air Mat Fﬂh‘rii:.. the
miracle fabric which makes possible
a new concept for designing light-
weight collapsible structures.

WITH FABRIC
AND AIR

"

BRUNSWICK TURNS OUT SHAPES WITH FANTASTIC FIDELITY

Brunswick has revolutionized the
technology of fiberglas laminates
with its exclusive new Strickland B
Process (SBP). This unique method
not only creates components with
extremely high strength-to-weight
ratios and heat resistance (up to

SBP filament-wound laminates can
be mass produced by fully auto-
mated machines. Whether one or
one thousand . ., . simple or com-
pound configurations, including
monocoque structures, SBP lami-
nates meet the most rigorous space

Brunswick research and develop-
ment groups continually work to
extend upper temperature limits
and other unique features of SBP
laminates. They also offer you skill-
ful help solving problems in design,
development and fabrication. Write

Got a problem for which rubberized fabric might provide the answer? Why not talk it over
with Goodyear — pioneer in tailloving rubberized fabric to fit any application. Address:
Goodyear, Aviation Products Division, Akvon 16, Ohio, or Los Angeles 54, California.

The Brunswick-Balke-Collender Co.,
Defense Products Division, 1700
Messler St., Muskegon, Michigan.

age specifications for precision and
uniformity in skin thickness, size,
dielectric constant and contours.

600°F. ), but it also opens up a mass
production system that meets fan-
tastic new standards for precision.

BRUNSWICK

MAKES YOUR IDEAS WORK

d"

AVIATION




Lnging air sconp casting made by K. H. Osbrink M[fg. Company, Los Angefes

MAGNESIUM “SUGAR SCOOP” HELPS REGULUS Il BREATHE

Huge thin-wall magnesium casting satisfies appetite for air

At supersonic speeds more than ten miles above the earth,
Chance Vought Aireratt’s Regulus Il consumes enormous
quantities of air through a 150 Ib. magnesium casting,

This complex, close tolerance magnesium casting supplies
air for the Regulus’ powerful |-79 jet engine. It also provides
ducting for boundary layer control and for air conditioning,
Nominal thickness on walls and webs is 0.24 inch and the
solid leading edge tapers to a 0.015 inch cast radius. Cast-
ing tolerance is + or —0.03 inch on dimensions up to 12

on dimensions above that. That's real casting accuracy!

This air scoop is an excellent example of the versatility and
nsefulness of magnesium alloy castings in aireraft design.
Thin-wall casting designs can be produced in magnesium
to replace complicated, costly fabrications involving several
procduction operations.

For more information about magnesium sand castings and
their use in aireratt design, contact vour nearest magnesium

inches, with an additional + or =0.002 inch per inch foundry or Dow sales office.
lllt - I-I ‘H::-!-: l-l.'
& e i, J 'i_
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MAGMNESIUM DESIGN, o 235-page handbook, discusses in detail: properties, struc-

tural design, product design including costings and mill preducts, fabrication and

l finishing. Large section of tables on properties, sizes, tolerances, ete. For your
ke copy contact a Dow sales office or write to THE DOW CHEMICAL COMPANY, Midland,

AVIATION CALENDAR

Nov. 3-7—Fifth Institute on Electronics
in Management, Amencan  University,
Washington, D. C. |

Nov. 3-7=15th Biennml Convention, Aar
Line Pilots Assn,, Carillon Hotel, Nh-
ami Beach. Fla.

Nov. 6—Regional Technical Conference, So-
ciety of Plastics Engineers, Sheraton
ITn’rL-L Philadelphia, Pa.

Nov. 6-7—=13th Annual Symposium on Ap-
]‘.Ilu..d Spectroscopy, Hotel New Yorker,
New York, N, Y.

Nov. 6-7T—Quarterly Regional Meeting,
Assn. of Local & Territorial Airlines,
llmmluhl Hawani.

. 6.7=Fifth Annual Meeting, Institute
uf Radio Engincers Professional Group

on Nuclear Science, Villa Hotel, San
Mateo, Calif.

Nov. 6-7—National Specialist Mecting on
Dynamics and Acroelesticity, sponsored
by Institute of the Aeronauhical Sciences,
Texas Section, Texas Hotel, Ft. Warth,

Nov. 9.12—=13th Annual Convention and
Logistics Forum, National Defense Trans-
portation Assn., Sheraton-Jefferson Hotel,
St. Louis, Mo.

Nov. 10=Aviators’ Post 743 Veterans Day
Dinner, Advertising Club, New York,
N. Y. Principal speaker: Lt, Gen. Sam-
uel E. Anderson.

Nov. 10-12—Intermnational Conference, Phys-
ics and Medicine of the 1'L't|'|:|ﬂ"q?h{'f¢..' and
"ﬁ]:hlf_n; sponsored by the Schoo of Awia-
tion Medicine, San Antonio, Tex.

Nov. 10-13=11th Annnal International Air-
Safety Seminar Flight Safety Foundation
1] l:'rmp[.mh[m with Airwavs Moderniza-
tion Board's National Aviation Facilities
["..I'H.TITHLH{‘II Center, Atlantic Citv, N. |,
Nov. 10-21=12th Air Transportation Insti-
tute of the American University, Wash-
ington, D, C,

(Continued on page 6)
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' save thousands of
' drafting hours
~ with STANPAT

STANPAT—the remarkable fri-oce-
- tale that is pre-printed with your
standard ond repetitive blueprint I|
items, easily transferred to your irac-
ings by on adhesive bock or front.
Relieves fime-consuming and 'Iudim:u'
‘detail of re-drowing and re-lettering
specificotion and revision boxes,
slandard symbols, sub-assemblies, ][
components and cross-seclions, Soves |
hundreds of expensive hours of
drafting time and meoney, frees the }

|
|

engineer for concentration on more
crealive work,

so simple to use: ,'
('D PEEL the iri-ocetate adhesive |I

from its backing. |

@ FH{E the tri-acetate in posi- ||

tien on the trocing. '

(3) PRESS

infe position, will nol
wrinkle or come off.

1.1&1? i

[ LT R |
B L

IF YOU'RE FAMILIAR WITH STANPAT

read column B only

IF YOU'RE UNFAMILIAR WITH STANPAT

read column A and B

Thousands of firms

e o2

COLUMN B]

NEW resin back STANPAT
ELIMINATES GHOSTING,

offers better adhesive qualities

on specific drafting papers.

THE PROBLEM

Some of our longtime customers first
called our attention to the “‘ghost-
ing'' problem. Certain tracing
papers contain an oil which could
be leeched out by the STANPAT
adhesive (green back) causing a
ghost.

THE SOLUTION

A new STANPAT was developed
(red back), utilizing a resin base
which did not disturb the oils and
eliminates the ghost. However, for
many specific drafting papers
where there is no ghosting g:n:lh
lem, the original (green ck)
STANPAT is still preferred.

WHICH ONE IS BESI
FOR YOU?

Send samples of your drawing
paper and we will help you specify.
Fill out coupon below:

STANPATEN. oincioonte. 6.4

Phone: Fl.u:hmi 2-1692-1611

| Enclosed are samples of the draft-
ing paper(s] | vse (identity manu-
facturer). Please specify whether
Rubber Base or Resin Base STAM-
PAT is most compatible with these
samples,

[] Send literature AND somples of
STANPAT,

Please quote price on our enclosed
sketches which we are considering
to have pre-printed by STANPAT.

MAME

FIRM

ADDRESS

ciTyY — IOME___STATE_ __

5



You Get

MORE POWER—Less Weight

with the New
CHERRY G-85

The new Cherry G-85 lockbolt gun
i1s designed to give you maximum
pulling power with less weight. Its
simplified rugged construction as-
sures low maintenance costs. The
gun weighs only 10.5 pounds, which
reduces operator fatigue.

No special air supply is required
with this lightweight gun, because
it develops this high capacity at
normal line pressure.

Astheleader in the field of special
aircraft fasteners, Cherry Research

Lockbolt Gun

and Development department has
produced this new lightweight,
high capacity gun to increase the
efficiency of installing lockbolts.®
The G-85 gun may be adapted for
setting stainless steel, monel, alu-
minum and carbon steel Cherry
blind rivets.

For information on the new
Cherry G-85 gun write Townsend
Company, Cherry Rivet Division,
Post Office Box 2157-IN, Santa
Ana, California.

#licensed under Hock patents REZZ 192: 2114 403 2 577 907: 2 531, 040: 2 531,048 and 2,754,703

CHERRY RIVET DIVISION

AVIATION CALENDAR

( Continned from page 2

Nov. 11-149=19th Annual Convention, N
tional Trades Assn.. Phster Hotel, Ml
wiankee, Wisg

~ov.  12-14=Fighth \ircraft  Hvdraulics
Conference, -'|‘.|||11-|J|'-_-Ll by A\ wckers. I,
Park Shelton Haotel, Detroit, Mich.

Nov, 12-14=1938 Annnal Mecting, Society
tor Lxpermmental Stress Analvais.  Hotel
sheraton-Ten Fyvek, Albanv. N, Y

Nov, 16-21=Conference on Scientific In
formation. 1"|.|.;|:||=.11|'-."|I_| Hotel, Washington,
il RSy '|'.:rl-1m1|-|.-|t_-{| by USAI" Ofhee of
soientihe Research, Sattonal Academy o
Soiences, National Science  Foundation
and \merican Docomentation  Institub

sov, 17-18=51xth Annual Adreraft and Ml
stle Division Conference, American So
ciety for Quality Control, Biltmore Totel.
|'}|1 an. Ohio

Nov, 17-21=13th Annual Nectmg and \s
tromanbical Exposition, American Rocket
f"'ilu'lu.'[_'.. Hote]l Statler. New York, N, 3

Mov, 17-21=Eighth National Plas tics Ky
posttion, International \!rl;:l‘tftElL:lrl':'. ¢l
Plastics Conference, Hotel Morrison, Chi
cagao, 1

Nov., 19.20=Northeast Flectronies Research
and  Engineering  Meeting,  Mechanies
Hall, Boston, MNass

Nov., 19-21=32nd Meeting, Aviation 1hs
tribotors and Manufacturers Assn,, Statler
Hilton Haotel, Dallas, Tex

Nov, 21-22=Third "11.I11|‘.|cl'1tlll1'| on Magneto
hvdrodvnamics. Lockheed Missile Systems
Division's Research L tf‘.u:lr].nlj. Palo Alto.
Calit. Attendance by mvitation

v, EH—]"cnuTh Com |_'|[E|J||;_' vireraftt Lon

eress, the Franklin Institute, Philadelphia,

Pa

Nov, 28-30=Snowhird Soanng Moecet, Harns
[IH0), Bhmira, N, Y

Nov, 28:Deec. 4=Ilirst  Flectrome Com-
puter Exhibition and Svmposimn, Olvin
pia. London, Fnglind

Dec, 2-4<Third Conference on Rehable
l<lectrical Connection, sponsored by Fled
tromic Industrnies  Assn., Dallas, 1ex

Dee. 3-5=Sceond National SVINMPOSIN i
Glohal Communications, sponsored by
the Institute of Radin Fngmeers and
vmencan  lostitate of Electrical Enm
neers, Colomial Tnn, St. Petersbure, Fla

Dec, 3-5=Fastern Joint Computer Confer
ence and Exhihit, Bellevne-Stratford Ho
tel, Philadelphia, Pa

Dee. 5-7=Annual Convenhion, Texas State
Awintion Assn., Ft, Clark, Tex

Dec. 9-11-Mid-American FElectronies Con
vention, sponsored by Kansas City See-
tion, Institute of Radio Fngineers, Mn
nicipal Anditorium  Arena, Ransas Citv,
Mo,

Dec, 17=22ud WWrieht Brothers Lecture,
Maunice Rov on French acronantical re
scarch,  ™watural Thstorv Bldg., Soth
sonian Institution, Washington, 1D, C.

Dee, 27-30=Fifth Annual Mecting, \men-

can Astronautical Society, Hotel Statler,

Washmgton, . C. Meehinge wall be
held in conjunction with the 123th An
muaal Mecting of the Amernican A\ssn. for
the Advancement of Science.

Jun, 26-29=2T7th Annual Meeting, Insti
tute of the Acronautical Sciences, Shera-
ton-Astor Hotel, New York, N, Y.
[Honors Night Dinner, Jan, 27

AVIATION WEEK, October 27, 19358

Radar Research at Westinghouse

To get a “3D Fix” with a single radar

Gather range, azimuth and height data fast and accurately
through one radar— an established fact with new techniques
developed at Westinghouse Electronies Division.

WESTINGHOUSE

ELECTRGNICS N

DIUISIGN MILITARY SYSTEMS
.,ff/’ )

Developments like this go on constantly at the Electronies Divi- o T
sion. There the design, development and production of vital mili- ( 'fr‘-'-“-i,.a/ |- || COMMUNICATIONS

. '*’ MISSILE CONTROL
e k

it

—“=— /.~ DATA PROCESSING
AND DISPLAY

tary systems and subsystems help to keep the free world ahead.

Westinghouse Electronics Div., P. Q. Box 1897, Baltimore 3, Md. -
J-02308

you cAN BE SURE...IF n's%Sti ngh(}u SC



o~ | " SPEEDS UP T0O 60,000 RPM | PRESSURES UP TO 4,000 PSI
’ v 4:_‘; ,;-
A 1 I.',
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' B
hushing the jet roar

halting the jet speed

To reduce the jet sound to an acceptable level,
and reduce the jet landing speed

within an acceptable distance, the Boeing 707
is equipped with this

ROHR-BUILT
SOUND SUPPRESSOR-
THRUST REVERSER

Built by Rohr to Boeing design and specifications,
this precision unit is an important

addition to the jet power pods and other

major aircraft components being built

by Rohr for America’s fleets of jet airliners.

DESIGNERS, DEVELOPERS, MANUFACTURERS AND "

QUALIFICATION TESTERS OF AIRCRAFT AND MISSILE A 3 -- L PRECISION

HYDRAULIC, PNEUMATIC, FUEL, MECHANICAL AND - PRODUCTS
ELECTRICAL EQUIPMENT... T A BIVI3I0N OF GENERAL METALS CONPORATION

BURBANK, CALIFORNIA

MAIN PLANT AND HEADQUARTERS: CHULA VISTA, CALIF, District Offices: MINEOLA « DAYTON « WICHITA
PLANT: RIVERSIDE. CALIF, | ASSEMBLY PLANTS: WINDER. GA.: AUBLRN. WASH.




INTERFERENCE
FILTER

ASSEMBLIES

« « « 10 match any configuration

The efficient and economic way to handle hard-to-
specify space is to call in a Sprague Interference
Control Service Engineer. He'll give you complete

details on Sprague’s wide assortment of filter elements
and the more than four thousand proven filter designs.

Sprague’s individual building-block elements can be
ordered right off the shelf and wired in any configuration

IMPACT EXTRUSIONS... any type
which available space dictates. You can assemble the

filter elements yourself, or else you can have Sprague Scal o fro m H arve‘y AI u m i n u m

do the entire job for you. In either case, you're sure to
cash in on Sprague's many filter designs, research and

development studies, complete interference test Ad“ﬂntﬂgﬂs ﬂf lmpﬂﬂs : : . :
i : : Typical examples where engineers, designers, and production managers found
and measurement facilities, field consulting service, and : : a Gl e
: 2 R i 3 it economical to use Harvey Aluminum Impact Extrusions: 1. rocket motor
mass production facilities at Visalia, California, ® Close Tolerances

orifice — 2, aircraft landing gear hydraulic members — 3. motor oxygen tank
and North Adams, Massachusetts.

® Low Unit Cost — 4.‘m‘|5511¢ aft section — 5. distress light case — 6. aircraft struct}lrai fittings —

: 7. missile control gear case — 8. mechanical sleeve — 9. hydraulic pump shaft

If you want the most for your filter dollar, pick up S e T T W T I e
your phone and call your nearest Sprague Electric ® Smooth Surface ' P — 11 P - 12.

power motor cover — 13. jet motor cap — 14. pressure gage body — 15. propel-

Interference Control Service Laboratory. They're _ ® Design Variations  lerlock nut — 16. nut shell holder — 17. electronic control covers — 18. flexible
located at 12870 Panama Street, Los Angeles 66, Calif. tube coupling nut — 19. lawn mower motor pistons — 20. rocket fin housing

(TExas 0-7531); 224 Leo Street, Dayton 4, Ohio ® Material and — 21. rheostat control sleeve — 22, bulk head fitting — 23. oil gear housing.
(BAldwin 3-9187); 327 Marshall Street, North Adams, Alloy Selection

Massachusetts (MOhawk 3-5311, ext. 486), For more information and technical assistance on impact extrusions, contact the nearest
Harvey Aluminum factory branch listed under “Aluminum™ in your classified directory,
or write directly to the general offices of Harvey Aluminum, Torrance, Calif.

ﬁu A major independent producer of quality aluminum in all alloys and sizes; Pig, ingot, biller, H RVEY
5 - rod and bar, pipe, rube, hollow sections, press forgings, forging stock, hamd forgings, im-
S Ee " ﬂ | = i i I t ers poct extrusions, electrical bus bar, structurals, special shapes, light and heavy press extru-
sions, screw machine and other alursingm products. Similar products in titanium, zirconium, =
I and steel, HARVEY ALUMINUM SALES, INC., Torrance, California. lumlnum

10



Glass has amazing properties, but it naturally has appli-
cation limitations. You’ll be time and money ahead
if you call in an L:O‘F technical adviser, right from
the start.

Depending upon formulation and manufacture, glass
can be made even stronger than some metals . . . made
to close tolerances . . . lighter than aluminum . . . sensi-
tive (or insensitive) to light, heat or electricity . ..
corrosion resistant, nonabsorbent, and low in contrac-
tion and expansion.

(Glass has many present and [uture aeronautical appli-
cations. Like the flat and curved glass panels in such

planes as McDonnell's F-101 *Voodoo™ and North
American’s F-100 *Super Sabre”. Like the calin win-
dows ol airliners. because it can be made stronger,
harder, more scratch-resistant than any kind of plastic.
Better optics, less maintenance !

And, as one of the world’s largest producers of flat
glass, we can supply vou with “grid photo-tested™,
top-quality glass at reasonable prices.

If vou have any question concerning the latest develop-
ments in aircraflt glass, send it to Aireraft Division,
Dept. 73108, Libbey-Owens-Tord Glass Company,
608 Madison Avenue, Toledo 3, Ohio.

LIBBEY - OWENS * FORD & Greaz Name in Glass

TOLEDO 3, OHIO

POWER BOOSTED MASTER BRAKE
CYLINDERS —HYDRAULIC

CONTROLLABLE CHECK VALVES—HYDRAULIC

RESTRICTORS AND CHECK VALVES

PITOT-STATIC TESTERS

QUADRUPLE 3-WAY SOLENOID SELECTORS —
PNEUMATIC OR HYDRAULIC

POWER BRAKE VALVES—
HYDRAULIC OR PNEUMATIC

4-WAY SOLENOID SELECTOR
VALVES —PNEUMATIC

AUTOPILOT SERVD AMPLIFIERS — PNEUMATIC

MEMO TO AIRCRAFT AND MISSILE DESIGNERS:

Call on Tactair for dependable
hydraulic and pneumatic components

Does your job include the design or procurement of hydraulic and
pneumatic components for aircraft or missile control systems?

If 50, it will pay you to investigate the advantages of working with
Tactair. Solving the unusual problem, meeting ultra-critical performance
specifications, providing precision, high-pressure, high-performance
valves of the utmost dependability is our job. To do this requires a rare
combination of creative engineering and specialized manufacturing skills.
To these must be added precision equipment and long experience with
weapons system components. Tactair has all these essentials.

A wide variety of Tactair valves and components are performing
essential functions in today's aircraft and missiles. Typical components
produced by Tactair include: solenoid selectors, brake controls, master
brake cylinders, sequence valves, manual selectors, controllable checks,
restrictors and check valves. Tactair has also developed a servo amplifier
for the first completely pneumatic autopilot for business aircralt

and 15 the sole producer of a commercial pitot-static tester—a portable
laboratory of indicating instruments that makes possible the flightline
testing of pitot and static systems in aircraft.

We welcome the opportunity of assisting you with your next precision
valve problem. Every job we do is done on a personalized basis; it has
been that way for 18 years. Tactair Valve Division, Aircraft Products
Company, Bridgeport, Pa., BRoadway 5-1000,

®
CONTROL, SELECT, BRAKE, RESTRICT, CHECK . . . with lAc lA' R
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ground speed & drift angle
any time, anywhere, any weather

One look and the pilot KNOWS. In a glance
he reads actual ground speed and drift angle,
displayed on his flight panel — automatically
and conlinuously,

The system operates entirely without
ground aid or celestial fx.

RADAN is the result of GPL's harnessing
of Doppler for air navigation—an achievemenl
comparable in magnitude to the breaking of
the sound barrier

and now for everyone

The wraps are off RADAN! The civilian coun-
terpart of GPL’s famous military Doppler auto-navi-
sators, is ready and available now — for anyone and
everyone!

RADAN Systems have behind them millions of

miles of experience in transcontinental, oceanic and
polar flights . . . save precious time and fuel . . . pro-
vide a priceless margin of safety,

® RADAN — accurate: within 1% for ground speed,

within %.° for drift angle

® RADAN — small: 4.4 cu. ft.—light: 89 Ibs.
® RADAN — operates without ground or celestial aids
® RADAN — virtually maintenance-free

ENGINEERS — GFL achievemenis have opened up some unusual research and develo

14
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Now in quantity production, RADAN Systems
are manufactured by GPL, who developed and is the
nation’s leading producer of Doppler air navigation
systems. Address inquiries to: General Precision
Laboratory Incorporated, Pleasantville, New York.
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BURROUGHS ELECTRONIC COMPUTER “MASTERMINDS"
THE ATLAS INTERCONTINENTAL BALLISTIC MISSILE

steering the 250-mile-per-minute Atlas into the precise trajectory
required for the missile to accurately strike its target 5,500 miles
away, calls for incredibly close computation. And that's where
Burroughs comes in—with an electronic computer specially
designed to receive complex information, compare it with the

BURROUGHS

CORPORATION
THE FOREMOST NAME IN COMPUTATION

“TURN SIGN

ALS”
FOR A

7 BALLISTIC

MISSILE

pre-calculated direction, and signal the missile necessary changes
to set it unerringly on its course.

Important contracts are not new to Burroughs Corporation with
its 70 years of demonstrated competence. But it is the recent
defense projects that serve best to underscore Burroughs' breadth
and complete capability, from research through mass production

to actual field installation and service. Burroughs Corporation,
6071 Second Avenue, Detroit 32, Michigan.
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New FN-12 Series Featherweight Locknuts provide 125,000 psi minimum at temperatures up to 550°F, vet weigh
1297 to 729 less than comparable sheet metal (NAS 679) and AN Series nuts, The FN-12 15 installed with standard
tools, incorporates new burr-free locking feature which permits highly accurate torguing.

New SPS Featherweight locknuts
save you up to 72% in locknut weight

Smaller hex also requires less installation area
— helps you design more compact bolted joints

Designed for fastening structural skin and panel assemblies,
the new SPS FN-12 Series Featherweight Locknut offers you _WHGHTE OF FN-12 AND COMPARABLE LOCKNUTS

weight savings of 129 to 729 over widely used sheet metal S - - =
and AN Series nuts. Yet despite its light weight, the cold (all weights expressed as pounds per 1000 pieces)

forged FIN-12 sacrifices none of the static or dynamic proper- % Weight % Weight
ties of 1ts heavier counterparts. Meeting all requirements of Size FN-12 | NAS 679*| Saved by | AN SeriesT | Saved by
MIL-N-25027, it has a tensile strength exceeding 125,000 psi. FN-12 | FN-12
Its vibration resistance i1s 1530, of specification minimum. #4.40 | 0.4 | 0.8-1.0 | 50%-40% 1.3 497,
And it gives greater bolt tension-tension fatigue strength than #6392 | 07 | 1317 | 50%-60% 1.8-2.5 61%-72%
any other Iighl“"ElIgh[ locknut tested. £8.99 1.2 2.1-2.5 | 439,.529 3 8.4 57%,.-7 1%,
Besides offering vou valuable weight savings combined with " ; Py ) =2 . . : . o .
- et S - #10-32 | 1.5 | 2.5-28 | 40%-47% | 33-46 | 55%R-67% Powered by four JT4 Pratt & Whit- ing closely with Pratt & Whitney governor actuator. For single and
high strength and reliability, the FN-12 locknut, because of its 28 | 3.5 | 39.47 | 129-26% £ 4.8.5 3597, 599 _ : _ = Wi k . _ Y K _ : o A
new configuration, can be installed closer to vertical bulkheads 1y : il : e ; nev Aircraft engines, the Boeing 707-  Aircraft engineers, carried out this mulu-engine military aircraft, the
e A : : - -2 4 5.4 &.4-7.2 16%,-25% 8.7-11.8 | 38%-54% Y G A T 3 7 b R . 1Te e WA | | i =
than any other aircraft nut now in use. This permits further g 320 will carry 131 first class passen-  exacting assignment on such vital Holley main fuel control 1s a com
: . i i s %-24 | 7.3 2.3 21% 11.5-19.5 | 37%-63% T aw York . SRS O ste 9% Be A ' he Holley @ ,
weight reductions through miniaturization of joints to . gers from New York non-stop to the  engine components as: the compres-  panion unit 10 the Holley governor

be fastened.

FMN-12 Series Featherweight Locknuts are available in heat
treated alloy steel in sizes #4 through 34 in. They are furnished
cadmium plated, with optional molybdenum disulfide coating.
For complete information request new Bulletin 2426, Aircraft/
Missiles Division, StanparD Pressep Steel. Co., Jenkin-
town 3, Pa.

We also manufacture precision titanfum fasteners
wrile for free boaklet

Jenkintown * Pennsylvania

Standard Pressed Steel Co. o The Clevelond Cop Screw Co, »

Columbiao Steel Ecuipment Co. e Nationol Machine Products Co.

e Mutt-Shel Co, » 5FP5 Waeaitarn ® Standco Canoda Lid. =
Unbrako Socker Screw Co,, L.
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*Ronge of four most commonly used sheet metal nuts of NAS 679 type
tRange for AM 363, 344, 345

HIGH RELIABILITY

SPS research is continually developing fasteners with
higher standards of predictable performance. By in-
stalling SPS high-reliability fasteners in your assems-
blies, you increase overall product reliability,

For more information on the full meaning of relia-
bility, write for a copy of the new SPS booklet
“High Reliability.”

Continent In just over six hours!
Each of these new engines, commer-
cial counterparts to the J-75 which
drives many of America’s latest jet
fighters, delivers up to 15,000
pounds of thrust, Ability to pack so
much added power into a relatively
small space is the result of designing
engine components which will oper-
ate at higher efficiency, require less
area and reduce over-all weight.

Holley Carburetor Company, work-
For military applications, the Holley

main fuel control (right) is a companion
unit to the governor and actuator.

sor bleed governor, and the bleed

and actuator.

11955 E. Nine Mile Road  Warren, Michigan

Leader in the Design, Development and Manu-
facture of Awvialion Fuel Metering Devices



2. Partially driven with
Hi-Lak tool,

HI-LOKS INCREASE

1. Before driving.

3. Fully driven — wrenching
end torgued-off.

FASTENER

EFFICIENCY WITH SIMPLICITY

Because of i1s basic simplicity, the new light
weight Hi-Lok is a highly efficient, high strength
fastener capable of meeting the ever increasing
structural and temperature requirements of air-
craft and mussiles,

A consistent design preload 1s maintained n each
installed Hi-Lok fastener. This outstanding fea-
ture is attained by the automatic torque-off of the
wrenching end of the collar during installation.
In addition, the elimination of the wrenching end
reduces the weight of the installed Hi-Lok collar

to the minimum material necessary to grip the pin.

The Hi-Lok installation is fast, silent and is done
with standard high speed air drivers fitted with
Hi-Lok tools. The consistent, controlled preload
and collar torque-off features make the Hi-Lok
well suited to automatic riveting techniques.
Extensive physical testing has proven the relia-
bility of the Hi-Lok in aluminum, alloy steels,
stainless steels, and titanium combinations. Con-
tinuing research is being conducted with other
types of matenals,

“TRADEMARK — U. 5. AND FOREIGN PATENTS APPLIED FOR.

Contact vour Engineering Standards
Group for complete data on the new

Hi-Lok fastener . . .or write to us.

ﬁ%ﬁf RIVET TOOL COMPANY

2600 WEST 247TH STREET, TORRANCE * CALIFORNIA
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HIGH PRESSURE
AIR SUPPLY TEST SYSTEM

* 7000 p.s.i. and flow rates of 100 Ibs. per
minute for short duration

« lower continuous flow rates at 6500 p.s.i.

+ designed specifically for the development and
evaluation of Randall Engineering Corporation
designed components and reaction type
control systems for advanced aircraft,
missiles and space vehicles,

» high temperature testing of bleed air type
and hot gas components.

» flexible to accommodate new fluids and pases
as required, including extended ranges of
pressures and flows,

*a priceless ingredient=
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Integrated Hydraulu: system
for use in type 1 & 2 systems
This lightweight space-saving
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package contains the following high pressure nitrogen regulator
- & components: accumulator — and integral full flow relief v o
& pressurized reservoir — valve — adaptable to a wide ’
electrical and visual fluid level range of fluids and pases:
o

Hot air shut-off and
pressure regulator;
temperatures to 815°F;
inlet pressure to 250
p.s.i.; outlet pressure
range from 3-30 p.5.1. E
- 1A L3 p.s. f

i | unusual environments: inlet
Pneumatic actuators with :  pressure 100-5000 p.5.1.; outlet
Integral pressure snubbers,: pressure 50-500 p.s.i.; : flow rates
external buffer cylinder, : 0-50 Ibs./min.; close regulation
integral filler-check valve, : and lock up range: individual
filters, etc., for operating ©  or automatic adjustments.
pressure to 3000 ps.i. v no leakage,

indicator — high pressure check
valve — full flow filter —

— high and low pressure relief
valve — air pressurizing valve —
pressure transducer — high and
low pressure quick disconnect
test couplings,

Complex valves for
special fluids and
Bases; valves shown
used at hydraulic fluid
temperature 350°F.
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high pressure pneumatic equipment

high temperature and bleed air equipment
hydraulic exotic fluids, gas and cryogenic equipment
integrated hydraulic and pneumatic systems

RANDALL
ENGINEERING
CORPORATION B e o

Fred Bratk
5933 Bowcroft Street Er-n'; |3r:1a53=

Los Angeles 16, California — TExas 0-8533 Fort Worth, Texas

DESIGNERS AND MANUFACTURERS OF:
REPRESENTATIVES

Martin Poggi

9516 5. E. 15th Street
Belleyvue, Washinpton
Cashin-Tipton & Associates
3270 Rosecrans Street
San Diego 10, California
Willard Fox

2326 East Coldspring Lane
Baltimore 13, Maryland

H. Weir Cook
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EDITORIAL

Spotlight on the Army

The national spotlight was on the Armyv of the United
States last week as its ofhcial HL1|]]}HFELTH of the Army
Assn. rallied round a Jupiter C flagpole in the courtyard
of a Washington hotel at their annual meeting (see
page 28). There was no lack of controversy and diver-
gent viewpoints on almost every phase of the Army’s
activities during this rally on a Washington hilltop.

In Los "nr-rJu President Fisenhower said:

“Our Army is modernized, mobile and prepared to
repel aggression.,

In W Jh]nuztnn. Gen. Lvman Lemnizter, Army vice
chicf of staff, told the Armv Assn.:

“In terms of dollars, approximately 60% of the Armv's
myventory todav was procured durinz World War 11
or the Korean War. Ten per cent of it is of pre-World
War Il vintage. As a rcsult, manv items have reached
a point where thev are no longer cconomical to maintain
or are no longer adequate in light of current require-
ments.”

Commenting on the Armyv's hr:L of mobility, Gen.
MNathan F. 'i'ﬁ'h]ing, chairman of the Joint Chiefs of
Staft, told the Armyv Assn.: "When | speak of mohility,
| am thirking of both rapid movement and fast reaction.
The Redstones, Corporals and even Honest Johns of
today are not really mobile in the sense of rapid move-
ment in oa battle arca. Nor do they vet possess the
capability for fast reaction. Firepower is not much good
unless it can be applied quickly and flexibly. Emphasis
must be placed on insuring improvements in these char-
acteristics in the follow-up models such as Pershing and
Sergeant.”

Gen, Twining also touched on the critical weakness
of the Army’s plea for more airlift capacity, noting that
little of the Army's equipment could be air transported
now because of emphasis on protective armor.  He urged
that this design emphasis be switched to concentrate
on speed and hrepower combined with air transport-
ability characteristics.

Nobody will senously contend for an instant that
there is not a vital need for a modern, mobile ground
force. However, there is a growing feeling that the
recent leadership of the Army has been tossing up a
cloud of space dust and missile bombast, concealing the
pathetic lack of modern technology applied to the
Army’s genuine mission.  While the Army has been
trumpeting about its achievements in outer space and
long-range ballistic missiles, it has been badly neglecting
the use of modern technology to solve its problems on
the ground. Omne of the principal areas where modern
technology offers a varietv of solutions is to free the
Army from dependence on wheeled transport limited
to improved roads. Contrast the self-propelled cater-
pillar track missile launchers displayed by the Soviets
m Red Square last fall with the wheeled, road-dependent
vehicles used with Redstone, Corporal and Honest John.
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Contrast the lightweight air transportable Soviet tanks
that also rattled through Red Square with the cumber
some cftorts to squeeze the Army's heavy armor into a
Douglas C-124 or parachute it from a Fairchild C-119.

It 15 encouraging to note that the Army is gradually
casing off from 1ts old-fashioned arsenal :;r:nu:pt of re-
5{_.111:11. development and production i favor of more
cdirect relationships with the vast American industrial
complex. This trend is most pronounced in the arca of
new missile developments such as the Pershing and the
ABC requirements for the next generation of tactical
missiles. It 15 also beginning to plough some fertile
ground m the new crop of experimental STOL and
VTOL tvpe aircraft now reaching prototype stage with a
wide variety of industrial firms under Army research
contracts.

This switch in Army policy is already beginning to
attract an increasing volume of competent in dustrial
organizations to the i}nt::nml Army market. I'or example,
at the Army Assn. meeting, theie were more than a score
of aviation firms, many not previously associated with

Army development, who were cager to show their wares
and apply their capabilities to Army's future problems.

Gen. Twining also nrged the Army to extend its tech-
nical development activities across the entire spectrim
of its militarv problems, citing specificallv such arcas as
rapid and reliable communications, accurate target acqui-
sitions, simphhed logistic techniques, low-yield nuclear
weapons and human engineering to make new weapons
simple and easily handled from the viewpoint of an
average operator.

In an obvious oblique reference to the Army's current
row with the National Aeronautics and Space Adminis-
tration, Gen. T'wining also urged Army to “look closely at
some of the non-combat activities of the Army. Are
research and development programs, which aré certainly
limited dollar-wise directed properly to providing a com-
pact hard-hitting Army?”

We think Gen. Twining’s remarks to the Armv Assn.
comprise some of sharpest, vet genuinely friendly, advice
the Armyv has received in some time. It must increase the
pace and sophistication of its technical development if it
is to remain a vital factor in future military planning,

Again, let us emphasize that we too are not unsympa-
thetic to the requirement for a modern, effective ground
force nor the need for an extensive research, development
and industrial program to support the introduction of
new and modern weapons suitable for its mission. But
the Army’s case for a larger place in the military sun
would be immeasurably strengthened by a determined
concentration on the genuine areas of its mission, the
development of a more sophisticated technical approach
to its future and a greater application of industrial tech-
nology to its pmb]r::ms.

—Robert Hotz
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New Solar gas turbine auxiliary power
units for KC-135 jet tanker

LATEST MILITARY AIRCRAFT to use Solar’s
lightweight airborne auxiliary power
unit is the Air Force KC-135 jet
tanker. Powered by husky Mars®
ras turbines, the units supply auxil-
iary electrical power to operate
necessary equipment when aircraft
are on the ground. In addition, the
latest Solar-built units are equipped
with exhaust gas-to-air heat
exchangers for cabin heating under

severe temperature extremes.

22

Advantages of the 30-kva Mars-
powered APU's include instant start-
ing in temperatures brom —65F to
130F, easv maintenance, trouble-
free operation on gasoline or jet fuel.
This complete reliability increases
efficiency at forward bases, where
only a minimum of ground support
is available.

For more than a decade Solar has
been a world leader in the design
and production of gas turbine
engines for ground and airborne

support of America’s most advanced
military aircraft—and for other
important applications. For tull
information on the uses and advan-
tages of Solar gas turbines, write to
Dept. F-47, Solar Aircratt Company,
San Diego 12, California.

SOLAR

AIRCRAFT COMPANY

WHO'S WHERE

In the Front Office

Frederick R. Lack, former Western Elec-
tric Co. execubtive, a director., Hazeltine
Corp., Little Neck, N, Y,

Alvin G. Heckman, a director and wvice
president-administration,  Babcock  Radio
Engineering, Inc., Costa Mesa, Calif. Also:
Henry ], Gross, attormey, a director.

W. C. Loeman succeeds R. W, Comell
as president of Parker Aareraft Co., Los
Angeles, a subsidiarv of Parker-Hannifin
Cur]:r, Cleveland, Ohio, Mr. Cornell,
Parker-Hannihn vice president, 15 return.
mg to Cleveland to handle planning and
marketing,

Donald H. Kunsman, president, RCA
Service Co,, a division of Radio Corporation
of Amenca, New York, N. Y.

Clifford A. Sharpe, senior vice prn_'.‘-ir.lunt,
American Bosch Arma Corp., Hempstead,
N. Y.

Alexander Black, vice president-sales, De-
fense and Techmecal Products DDivision,
Rheem Manufacturing Co., Downev, Calif.

Dr. Wendell B, Sell. a vipe ]HLE.]:ILJ!L
Marguardt Aireraft Co,, Van Nuvs, Calf,
Dr. Sell continnes as general manager of
"l..inrqlt.'lrdt'ﬁ newly ;1L'q||in:|:l Pomona Divi-
%1001,

Clifford E, Willis, general manager
Cleveland Pneumatic Tool Division, Cleve-
land Pneumatic Industries, Inc., Cleveland,
Ohio. Mr. Willis continues as vice [J]'L"'-iid-
¢ent of Cleveland Pneumatic Industries.

Herchel M. Richey, vice president-mann-
tacturing, Roller Beanng and Rock Bit Divi.
sions, The Timken Roller Be: aring Co.,
Canton, Ohio,

Capt. Mell A, Peterson succeeds Capt,
W. W. Wilbourne as Commander, U, §,
Naval Ordnance Laboratory, Silver Sprning,
Md.

Honors and Elections

Richard E. Fell, wvice president and
Washigton, DD, C. manager of Butler Avia-
tion, has been elected prm{hnt of the Na-
tiomal Aviation Club, Russell B. Adams of
Pan American World Airways and Samuel
J. Solomon, president of California Eastern
Adrwavs, were elected viee pruldm’ru Fanery
F. Johnson, president of Air Cargo, Inc,
was clected seeretarv-treasurer.

Jaomes H. Kindelberger, cluet executive
othcer of North Amencan Aviation, Inc.,
has received the Camegie Institute  of
Technology's  Distinguished  Achievement
Award for rmhl.lm:hm; professional achieve-
ment,

Changes

Robert C. Main, engineering manager,
Missiles & Space Svstems Division, United
Aircraft Corp., East Hartford, Conn. Also:
George 1. Willis, administrative assistant,
"nlml]L': & Space Systems Division,

John S. Overholser, director of rescarch
engineering Tamar  Electronics, Inc., Los
Angeles, Calif. Kenneth E. Wilcox suc-
ceeds Mr. Overholser as chief engineer, and
Rex C. Bean succeeds Mr. Wilcox as assist-
ant chief engineer.

(Continued on p. 117)
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INDUSTRY OBSERVER

» Air Force's next lunar probe vehicle, scheduled for launching between
Nov, 7 and Nov. 10, is already on the pad at Cape Canaveral, Fla., under-
goes a trial countdown daily. Pavload may be htted with an extra vermier
raocket engine as one of the scheduled modifications. Probe requires only
eight minutes to fuel on the pad.

» Radio signal on one of the Sputnik frequencies, 40.007 megacyeles, was
monitored continuously for three hours from an Air Force Missile Test
Center installation at Ca pe Canaveral recently. Frequency has not been
used in any of the U.S. salﬂllitﬁ experiments to date.

» New Soviet delta-wing bomber first reported by Aviarion WEeEk last May
5 (p. 23) and later confirmed bv Air Force Secretary James Douglas (AW
(ret, 6, p. 28) 1s now in up[tdi‘t{]]hl] service, Six-jet bomber, a replacement for
the subsonic Bison, will have a top speed in the Mach 2 range and inter-
continental capability. NATO code designation i1s “"Bounder™.

P North American X-15 out-of-atmosphere research aircraft (see page 88)
will have its interim Reaction Motors’ XLR15 rocket engines removed at
Edwards AFB, Calif., for continuation tests that cannot be performed with
the powerplants installed.

> Bell X-1B rocket-powered research planc used by National Aeronautics
and Space Administration in experiments with jet re action controls has been
grounded bv fatipue cracks in the welded aluminum liquid oxvgen tank.
I.\erlantﬁ have viclded information that was incorporated in the control
system design of North American’s X-15 and will be applied to the Dyna-
Soar orbital bomber and other extreme altitude air and space craft. NASA
Is now fitting reaction controls to a Lockheed F-104 for continuation of
the program.

P Ninety-four contractors attended a recent Army bidders’ conference at
White Sands, N. M., to leamm details of a competition for a supersonic
high- and low-altitude missile target drone syvstem, Bids are due Dee. 1,

> Republic Aviation Corp.'s recent $25.2 million contract for SD-4 Swallow
advanced reconnaissance drones covers 20 vehicles.  Delta-winged super-
sonic vehicle is rocket-boosted and powered by the Pratt & W "hitney JT12
engine. Drone could use photo, radar, infrared, television and chemical
reconnaissance.

» Beech Aiarcraft Corp. contract from Armyv calls for 600 KDB-1 propeller-
driven target drones. Recoverable drone, powered by McCulloch O-150-4
engime, has a speed of 300 kt. and a ceiling of 43, 500 ft. Navy also is
interested and has used the target for air-to-air missiles at Pt. Mugu, Calif,

P Missile guidance svstem that uses new passive radar technigue is being
developed by AC Spark Plug Division of General Motors,  Passive radar
technique, first revealed by AviaTion \WEEK (Julv 1, 1957, p. 62), detects
clectromagnetic cnergy radiated by all objects similar to infrared but at
lower microwave ﬂ:.qnul:u:.:s AC’s system matches passive radar picture
of terrain with a master tvpe of map, an approach similar to that emploved
by Goodyear Aircraft’s Atran guidance svstem used in Mace surface-to-sur-
face missile, which emplovs conventional active radar.

» Convair Division of General Dynamics Corp. is making a study of the
feasibility of equipping the Saunders-Roe Princess flying boat with nuclear
powerplants. Similar Martin Co. study for Navy also is under way.

P System that would enable Army liaison aircraft to guide Lacrosse surface-
to-surface missile to targets not visible to present gmund umrmlh.m 1S
under study by Cornell Aeronautical lqhmatrm

» Vanguard satellite rocket program, which has contributed the second and
third stages and the spin rockets to the USAF lunar probe program, will
have cost a total of $111 million from its beginning in Fiscal 1956 through
Fiscal 1959, This is /th of one per cent of the cost of the military missile
program through the same period—518.443 billion.
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HOW THE

Accuracy that could hit a flv from a screaming
roller coaster ... so rugeed that it can be used to
drive nails without impairing its operation.
That's the “impossible™ fire control gyro built by
Minneapolis Honevwell, Aeronautical Division.
Known as the HIG-5 (Hermetic Integrating Gyro),
lightweight and small enough to hold in the palm
of your hand, it supplies the “sensze of balance”
necessary at supersonic speeds.

Operating in a viscous fluid under wide limits
of temperature and pressure, seals can be no less
than perfect. What material was used? “0” rings
of UntoN CARBIDE Silicone Rubber.

Fabricated by Moxness Products Company,
Racine, Wisconsin, these “0" rings were tested
from —65 to 4200 deg. F., at simulated pres-
sures from ground level to operational altitudes,
The term "*Union Carbide™ is a trade-mark of UCC,

In Canada: Bakelite Company, Division of Union Carbide

Canada Limited, Toronto 7. Ontario.

LICONES LUALY] HELPED...
Build a Gyro for Straight Shooting/

Under such rigid tests, Union CARBIDE Silicone
Hubber showed outstanding sealing qualities and
resistance to compression set.,

This is another example of how the Union
CAREBIDE Silicones Man has helped solve an “im-
possible” problem. A booklet —"Look to UnNioN
CARBIDE for Silicones”™—describes silicone rubber
and many other silicone products, Write Dept. JA
9702 today. Silicones Division. Union Carbide
Corporation, 30 East 42nd Street, N. Y. 17. N. Y.

' \;iz1lr]2% SILICONES

Yon Braun in Space

Discount Washington reports that Wernher von Braun,
Redstone arsenahlist, will join the National Acronautics
and Space Administration to head its NMan-in-Space
program. Von. Braun has been quictly directing a cam-
paign toward this goal while publicly and officially de-
ploring the |:|rn|m*,u| transfer of any Redstone civilian
personnel to NASA's jurisdiction, NASA officials have
been more impressed with von Braun's salesmanship on
space than with his techmcal Manan-5pace program
philosophv. Chances are strong that some kev Armn
civilian personnel from the Cal Tech Jet propulsion
Laboratory and Redstone Arsenal will be transterred to
NASA despite Army's official resistance to the proposal
(see page 28).

New AIA Name

Aircraft Industries Assn. is moving ponderously to-
ward a new name to reflect the changing character of
the aviation business with more emphasis on missile work
and space technologyv. Ball was onginally tossed to AlA
public relations iln:'[\.m:rt council. The pubhc relations
directors were unable to come up with an agrecable
title at their mid-October meeting in Los Angeles and
recommended that AIA’s board of governors select an
outside public relations counsel to develop the new name.
Board of governors are expected to decide at their Nov,
18 meeting in Phoenix whether to spend money for an
outside counsel or to buck the problem back to the public
relations men already on their pavrolls.

Cutting Talk

Some straight talk from Air Force Gen. Nathan F.
Twining, chairman of the Joint Chiets of Staff, dunng
the Assn. of the U.S. Armv's annual mecting almost
brought a demand by association members for a public
clarthication of his remarks.

Gen. Twining, citing his own 30 vears in the Army,
called for more attention to lighter, Faster, more power:
ful ground L{|1II]J]IILH! mmﬂu with more mobility and
fl&-h_] reaction tume; proper direction of rese irch and
l[L\L]:‘r|:|:|nLI|t funds and programs, cte. But he smd the
Joint Chiefs, in I::r1!|l'|=r Fo L:,:".- A proper military balance,
“have no alternative hnr to IL-LFIT{1 airhft and these other
items lower degrees of prionity.”

A ﬁn[]]l.lhlln -No. 13—citing “certain interpretations™
of the speech and asking for a public clantfication of the
interpretations was presented for a vote. Other dele
gates, however, ]:u.f:t"uh'{i out that |'t'=.i|1:i1|:!__; had u;;|1|]3||.|-
sized that his remarks applied to all the services, that
censuring speakers would end straight talk at the meet-
mngs and that Gen. Twining should not be held account-
able for “interpretations” of what he sad.

The resolution was tabled—or, in other words, killed.

Fiscal 1960 Budget

Department of Defense expects to ask for a [iscal
1960 budget 51 ballion to $2 Iulhion higher than the
$41 hillion for the current fiscal vear, according to
Deputy Secretary of Detense Donald A, Quarles.

Before going to Congress, however, the request must

Washington Roundup

be passed on by the Burcau of the Budget, now taking

a rigid position against increased Lruillh in view of th(
u’rmnh_'c] 512 ]aﬂlmn dehcit low in the othng. Part

of the need for additional funds. Quarles savs, 15 due
to inflation, although, he added, the 5 to 5% infation
inerease in defense costs each vear over the past several
vears is expected to ease to a 1% increase in [iscal
1960, Other factors also dictate a budget increase next
vear, and probably for the next several vears.

The Defense Il'ltplrlu“u.:li has asked the three services
to trv and keep their Fiscal 1960 budgets at their Fiscal
1959 levels—but admits that it doubts that this can
be done.

Television Range Stretch

In-flight refucling is not necessarv to make the Boeing
B-52 jet bomber an effective intercontinental weapon,
according to Air Force Secretary James H. Douglas.
The h:l]umn:r exchange took ]'ﬂl{.L last weck on the
National |':'r[|:r1r_|:[_ tt-.’llufr Co. on the television program
“Meet the Proess:’

Mrs. May Craig: “Mr, Secretary, vou have just admitted
that overscas bases are an cssential part of our grand
design for defense and retaliation. What unku. vou
think we are ever going to get to use those overseas
bases?”

Secretary Dounglas: “Mrs, Crag, 1 didn't sav thev were
an essential part. I said thev greatlv icreased our effec-
tiveness and that without them we have mtercontinental
capability both with our heavy bombers and our medium
bombers.”

Mrs. Craig: “"Are vou telling me we have an intercon-
tinental hnmhar Hmt Cin ru_m:h the cnemy and return
without refueling?”

Secretary Douglas: “We have such bombers in the
B-52.”

Mrs. Craig: “And return?”

Secretary l']unﬂfl i5: “Correct.”

Mrs. Craig: * Without refueling?™”

Secretary Douglas: “Correct.”

In Congress

Action on Capitol Hill includes:
® House Antitrust Subcommittee has received a report
from Civil Aeronautics Board stemming from the sub-
committee’'s 1957 report enticizing Air | ransport Assn.
activities, including ATA's close relations with CAB
(AW Sept. 2, p. 41}). Subcommittee chairman Rep.
Fmanuel Celler (D-N. Y.) has not vet released it.
¢ Senate Antitrust Subcommittee chairman Sen. Joseph
O'Mahoney (D.-Wvyo.) has asked Justice Department to
mvestigate the aviation insurance industry and submitted
to the Department comprehensive data alreadv gathered
by the subcommittee. “If, after completing vour study,
you conclude that practices inimical to the best interests
of free competitive enterprise . arc escaping effective
supervision because of anv defect in federal laws, I shall
expect that vou will bring vour views to the attention
of the Congress with appropriate recommendations,”
()'Mahonev wrote Victor R, Hansen, Assistant Attorney
General in charge of the Antitrust Division,
—Woashington staff
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IATA Deadlocked on Jet Airliner Fares

Disagreement at Cannes meeting may force 60-day
recess to avert open-rate crisis on North Atlantie.

By L. L. Doty

Cannes—Sharp disagreement on jet
transport  fares at International  Air
Transport Assn, conferenee here is fore-
mg a two months cooling off recess to
prevent an open-rate cnisis on North
Atlantic routes.

Unless some compromise solution is
reached in the closing hours of the con-
fecrence to break the tight deadlock, all
other decisions made by the conference
on rates and fares will be held in abey-
ance until a ruling on jet fares is made
when the group reconvenes, probably
i January or Febroarv.

As in the past, fear that trafhc con-
ferenee activities will be taken over by
the governments of aichnes involved if
no decision is reached, prompted the
move to recess.  In addition, the group
was determined to prevent an open
rate situation which might degencrate
ito a price cut war on the North
Atlantic.

Kev to the problem has been a hitter
cenflict as to whether a surcharge shall
e applied on all flights served by turbo-
icts.  The conference, scheduled to
cod last Saturdav after being bogged
down for five weeks of argument, was
unible to find any middle ground, as of
late last week, that would satistv pro-
ponents and opponents of the sur-
charge plan, Leaders of two opposing
forces are British Overseas  Airwavs
Corp. which retused to give ground in
its fight against the surcharge, and
Alitalia, which 15 under virtual man-
date from the Itaban govermment to
demand the surcharge featurc.

Italy’s Objective

[talv wants to protect the airlines
piston engine service agamst et com-
petibion by making it more costly for
passengers to flv jets. Behind the jet
sincharge lies the secomd issue at stake:
the creation of a fare differential that
will answer the demands of some gov-
crnments for reduced fares vet penmt
carriers to reahize additional revenues
that will compensate for the presumably
high cost of jet operations.  THowever,

|
Foreign Flag Jets

|  Cannes—New studies of jet equipment
programs by foreign fag carriers may be
forthcoming. The IATA trafic con-
ference bronght home the importance of
entering the jet race as soon as possible |
if the foreign carriers are to compete
successfully for jet-age trafhe,
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1 trend toward higher fares gained
momentum as the mectin progressed.

[n the cargo held, a Aght over new
low developmental cargo rates  con-
tributed to the meeting’s deadlock.
Scaboard and Western's demands for
lower promotional rates were resisted by
other carners which claimed such rates
would be uneconomical and premature
ab this stage of cargo trafhe develop-
mient.

Despite the conflick on a jet suor-
charge and lower cargo rates, these
fares will be adopted by the conference
and approved when it reconvencs:

e North and South Atlantic fares gen-
crally will be adjusted only slightly al-
thongh new promaotional rates such as
spectal excursions will be introduced.
e New York-London cconomy, tourist
and hrst-class fares will be increased
S5. De luxe fares will be hiked S15.

e Fconomy fares will be introduced be-
tween Mexico and Spain.

e Furope to India farcs will be rnsed
>% and BEurope-Australia rates will be
mercased 74% . All revisions are to be
ctfective Aprl 1.

In its position on the jet surcharge,
BOAC has been naturally backed by
Trans-Canada Air Lines and Qantas
Empire Airwavs. Among the U. S, car-
ners, only Pan American has sided with
the British in attempts to persuade the
conference to drop demands for a sur-
charge.

As the conference moved into  its
final davs of discussion, here 1s how the
situation stood on the jet surcharge and
fare differential plan:

o Alitalia stood pat for a 30% sur-
charge on jets over and above the pres-
ent fare level.  The airline emphasized
during the discussions that this con-
furence represents the last hope for
other carners (those not now opcrating
jcts) to survive the competition created
by the jets.

e BOAC and Pan American, as the
enlv airlines operating jets at the pres-
ent time, opposed a surcharge of any
tvpe.  BOAC took the lead i battling
against moves for anv fare increase with
the backing of other commonwealth
airlines, SAS and Pan American,

* Attempts to arrive at a fare differential
structure have been sidetracked by the
surcharge flight. Civil Acronautics Board
s known to advocate a farc strac-
ture that will call tor a shght reduchion
i the general fare level now in citect;
perhaps a cut of 3%, and a similark
small increase above the present fare
level for jet aircraft.  Although it s
not generallv known, this is the formula

the Board will probably adopt in han-
dling tanft filings of domestic carrers.

Strong attempts by the conference
chairman, Philip C. I, Lawton of Brit-
1Ish European Airwavs, to bring dele-
oates around to some accord on the
surcharge 1ssue drew the conference
talks into kte night sessions and all
dav meetings on Saturdavs and Sundavs.
During the course of the conference,
Lawton continually called for more
give and less take in settling differences
among carriers, He 15 considered by
trathc men here as one of the forees
who has pushed the conference through
a compheated and lengthy agenda with-
out allowing 1t to break down com-
pletelv at crucial points.

Tourist Fare Doomed

Most airlines now anticipate an end
to mternational tounst fares on North
Atlantic routes within another vear
with all low fare trafhic moving on the
ccomomy fare adopted last April 1.

The economy fare sandwich menu
will be wiped out April 1 as an un-
necessary adjunct to the cconomy plan.
It will be replaced by a cold plate of
meat, fsh, cheese and salad with bread
and butter, Breakfast will consist of
cereal with bread and butter. Bever-
ages—coffee, tea or milk, will be served
frec.

One trafhe official told AviaTiox
WeEeER his carner paid 51.85 for one
tourist meal and S1.80 for a sandwich
trav. lle added that since overhead
costs such as hostess service and main-
tenance of galley are fixed requirements
on a mixed conhguration aircraft, sav
mgs on sandwiches compared with tour-
st meals were practically negligible.

Chief reason behind the  disagree-
ment on fares 15 the competitive power
of newer and more modern  aircraft.
For example, British FEuropean Airwanys
met some  resistance from European
carricrs 1n its dnve for lower fares on

IATA Public Relations

Cannes—International carriers are bhe-
ginning to develop inner company educa-
tional programs designed to explain to
emploves the purpose of IATA. One
problem is to clanfy to personnel why
| conferences meet in such lush resorts as
| Mizmi Beach, Cannes or Honolulon—
| where the trathe conference meets next
Vear,

Answer 15 that hotels i such areas
offer low rates during off seasons and
| impose no time limits on how long dele-
gates may hold accommodations. Time
limit factor 15 an advantage since it s
never possible to determine the number
| of weeks a conference will consume,
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Lobber missile, a ballistic resupply vehicle under development by Convair Division of
General Dynamics Corp., is designed to supply food and medical supplies to front line
troops and during emergencies. Lobber has a range of from 6 to 8 mi. and can carry a
pavload of about 150 Ib, Missile is cut away to show food packing section and parachute
slowing device at rear, Army's Quartermaster Corps savs Lobber can carry 30 meals per load.

mtra-continental routes. BEA behieves
it will be able to profit from lower fares
once it can introduce a high density
scat  arrangement on  its  routes 1
Europe. The Vickers Vanguard, which
the airline will receive by 1960, is ex-
pected to serve that purpose. Most
other carniers believe that such a pro-
gram will not generate additional trafhe
to the degree tourist fares have devel-
oped new traffic in the U, S, due prin-
cipallv to the entirclv different travel
character of the two continents. Thev
sav Kuropean traffic is limited to cer-
tain arcas and does not receive impetus
from widespread economic production
and distribution features peculiar to
the U.S. |

On the subject of jet surcharges,
1WA refused to stand by Pan Amen-
can and urged the conference to adopt
an “orderlv relationship™ between fares
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for piston engine planes and fares for
jet aircraft. The carner said such a
charge was now necessary because there
has vet been no wav of determining
actual operating costs of jet aircraft and,
thercfore, no method of figuring break-
even costs.

The airline also pointed to airport
modification costs which must be ab-
sorbed 1n jet operations plus additional

Russian Passengers

Coannes—=Air France and Sabena are re-
porting fairly  high connecting tourist
traffic from the United Kingdom and the I
United States to Moscow but only offi-
cial business from Moscow to the west.
However, Sabena estimates 25,000 Rus-
stan  tourists  wvisited  the Brussels Fair
this vear in carefully controlled groups.

costs of duplicate facilities such as tuel
storage requirements.

On this pomt, Pan American noted
that costs of new facilities for jets wall
probably not be allocated only to jet
operations but will also be covered by
piston engine revenues., The airline
added that the speed of turbojets on
North Atlantic routes was not so much
greater than the speed of modern pis-
ton engines that a surcharge was just-
hed on this score.

In answer to Alitalia’s charge that
comfort of jet tramsports would lure
passengers awav from piston engine
planes, Pan American questioned the
right of anv carrier to require passen-
?.':-rs to pav more for additional com-
orts and asked: did we assess passengers
because we introduced cabin pressuriza-
tion for more comfort? BOAC forecast
that costs per passenger seat mile will be
lower than generallv believed and added
that in two vears, carriers will be seek-
ing reduced fares,

Seaboard and Western favored a sur-
charge and said that where length of
haul 1s sufhcient there should be a
compensating difference m fares and
rates. Reasons given by the airlime for
this stand were to permit operators of
jet transports to take in addibional
revenues in accordance with extra serv-
1ces, assure piston engine operators of
a share of the trafhc and ensure reason-
able residual value to owners of propel-
ler planes.

In backing a surcharge, Iberia Airlines
of Spain said it operated DC-4s on the
South Atlantic at fares 309 lower than
standard but passengers continued to
favor the more expensive but more
comfortable DC-6B.

Misrair (Egvptian airline) sought a
compromise  solution by suggesting
abolition of free baggage allowance.
10% discount and children fares on
turbojet operations in lien of a sur-
charge. Delta and El Al both supported
the surcharge.

SAS opposed a surcharge on grounds
that it was against the best interests of
the industrv. The carmnier said it was
convinced that passengers want only
lower fares as a result ob its expenence
in competing against airhines offerigg o
15-20% reduction on standard farcs.
SAS added that it lost trafic to these
carriers despite the relatively higher
speed and additional comfort of its fleet.

Rate war in the South American area
has been deferred for further discussion
at the annual general meeting in New
Dclhi later this week. TFares in the
Pacific area were closed with the pro-
vision that discussions of a jet surcharge
would begin after actual jet operations
were inaugurated. Northwest Airlines
came out in favor of a jet surcharge so
that disagreement with Pan Amencan
on Pacific area rates can be expected
when discussions are resumed.
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Hughes Develops Army Helicopter

Hughes Model 269A helicopter, designated by U, 8. Army as YHO-2U, is light, two-place
observation and reconnaissance aircraft. Five are scheduled for delivery to Army in Novem-
ber for performonce and evaluation testing; two will go to Edwards AFB and three to
Army Aviation Board at Ft. Rucker, Ala,

Space Technology

Army Fight to Hold Space, Missile
Roles Dominates AUSA Meeting

By Evert Clark

Washington—Armyv's strong determi-
ntion to keep its space and missile
development team intact rather than
have anv part of it transferred to the
National Aeronanties and Space Ad-
ministration dommated the 1958 annual
meeting of the 60,000-member Assn.
of the U, 5. Army last weck,

Army ofhcers were outspokenly op-
posed to any organizational changes
despite  ofhen al restrictions pLLf.::r.l on
what thev said, The organization itself
acdopted a resolution saving that dissi-
pation of the nation’s ludmﬂ' 1S
sile and space development team ““may
aestrov a proven major foundation of
the nation's capabilities.”

Presidential Level

Because the question is about to be
carried to the presidential level for
decision, top Army ofhcials at first spoke
cautiously about the proposed [nm*-.fu:r

Maj. Gen. John B. Medaris, chief of
Army  Ordnance Missile  Command,
began his part of a panel discussion on
the Armv's future by saving that “re-
strictions of classification and some
olthers that are imposed from time to
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fime will ]1;1111[}::1' some of my remarks.”

But at a press conference later, he
said the delav inherent in trnnfr.trmq
part of the ‘mm § team to the new
NASA “would be rather disastrous,”
in his opinion,

Medans and Lt. Gen. Arthur G,
Trodeau, chicf Armv Rescarch and
Development, prupmu] the alternative

of leaving the team intact and having
MNASA umph Hilgﬂ missions and

funds to it as the Advanced Research
Projects Agency has done in satellite,
lunar probe and super rocket booster
projects,

How NASA would make use of
Armv's space capabilities currently s
htmg discussed by Army ‘;.'nLLrLtln
Wilber Brucker, Deputy Defense Secre-
tirv  Donald A, Ouarles, and NASA
Director T. Keith Glennan. Nucleus
of Armv's team i1s composed of some
2,000 scientists at Armv Ballistic Mis-
sile Agency in Huntsy ille, Ala.. and the
Army-owned Jet Propulsion Laboratory
ﬂ]:[‘l‘ltﬂl:] by California Institute of
Technology. Medaris  pomted out,
however, that the so-called team in-
cludes manv other Armv and govern-
ment laboratories and a large part of
industry.

Decision will be made by the Na-
tional Acronautics and Space Council
(AW Sept. 29. p. 27), of which Presi-
aent Eisenhower 1s chairman.  Next
meeting 15 expected this week.

Since Brucker 15 not a member of
the council, Army must depend upon
Quarles, sitting as alternate to Defense
Secretary Neil McElroy, to present its
side of the case if the matter reaches
the council before McElrov's expected
return from abroad on Nov, 5.

Volunteer Shift

The majority  of Naval Research
Laboratory’s Vanguard satellite develop-
ment  team  recently  transferred  to
NASA on a voluntary basis, The situ-
ation 15 not directly compamable to
Armv's situation because ABMA scien-
tists, according to Medaris, are devoting
less than 10% of their cffort to space
work and the remainder is spent on mis-
siles.

Trudeau said no Army funds are now
being used for space work, All funds
ar¢ being supplied by ARPA, he said.
].’m_- Propulsion Laboratory, in spite of

“its verv great contribution in '-'.|'.-.1+:{:
wark,” 15 E-Efﬂﬂtlfl“ no more than 5%
of its work to space, according to the
gencral.

Medaris suggested ABMA scientists
might be included in a space advisorv
group established by NASA to deter-
mine capabilities and project assign-
ments, and that NASA then might
assign missions and funds to the "mw_i.’
organization.

Medans also:
® Called ftor a “coordinated space
defense svstem which can detect hostile
space activities, assess thewr capabilitics
and cffectively neatrahize i’hll.'_'l'[l." Armvy
is exploring the need for “a satellite
intercept capabilitv’” in terms of guided
missile svstems, he said.
® Asked service and industry members
of the association to continue to con-
sider use of rockets for transportation
of men and maternal.
¢ Ureed earlier integrating of general
requircments mto strategic and tactical
planning and less organizational and
procedural  restriction  on  developers,
both militarv and industry.

e Said it “is becoming a serious question
whether the technician 1s out 1 front
of the strategist and the tactician™ in
space work and said this challenge

“plainlv indicates urgent nced for a
change in concepts so that we avoid
refining speaific items of military hard-
ware we want, and inste: tﬂ express it
in terms of what we need.”

Weight Limit

Trudeau said the 5,000 Th. empty
m_lght himit on the size of Armv air-
craft “has about as much place in 1958
as the covered wagon, and I hope that
will soon be rf:r:ﬂgnizf:r:l at proper levels.”
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ile said Armyv needs heavier aircraft
for battleheld reconnaissance, equipped
cven with atomic weapons, and “we
must have aircraft under the timmedate
control of the battleheld commander,
and I mean the Armv commander,”

Refermng to the NASA  transfer,
!rudr.'.m sard Army's satellite 11unchmg
team “is still batting .600 and that is
tops for any tecam as far as I know—
but it is surprising how long in Wash-
imgton some people will continue to
bet on the Senators against the Yankees.
asentiment is one thing but cold Facts
and hard dollars are another thing that
must be considered here.”

Trudeau said 90% of Army’s rescarch
and t]L‘uL]ﬂpl]lLTlf work 15 done by
mdustry “and let’s not forget this in
the charge that all our work is donc
bv arsenals—it isn't. Most of it 15 in
the hands of mdustry.”

Earth Shape

Dr. Emst Stuhlinger, director of
ABMA's research projects laboratory,
said measurements of the precession of
Lxplorer satellite orbits, coupled with
other information, have indicated that
the carth 1s more nearly sphenical than
previously  assumed, This does not
necessarily mean any change in previous
ideas about the pattern of the earth’s
magnetic held, he said, becaunse un-
certainty as to the magnetic field’s shape
still is greater than the change in the
calculation of the earth’s shape. Ratio

U. 8. Army said last week,

that:

the resalution said.

Army aircraft should “be eliminated.”
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of the earth’s polar diamcter to the
natorial diameter has been expressed
as 293 to 294.

The ratio now should be expressed as
295 to 296, based on Explorer findings,
Stuhlinger said.

Radmtion measurements  indicate
everv square centimeter of atmaosphere
at high altitudes is hit in every second
bv about 100 million particles—either
clectrons or protons—with velocrties
close to the speed of light, Stuhlinger
said.

High Flux

Fven though fux s high, densitv
s low and would be about one particle
per square centimeter at any one bime.

Stuhlinger said the solar battery-
operated transmitter in the small Van
guard satelhte launched last March
now has operated for six and one-half
months. “This 1 itself is an aclieve-
ment of the highest significance,” he
siand.

“It proves that radio transmission
and solar batternies can operate for thas
period  without  being  disturbed by
uricrometeorites or anvthing else in
space,”

The association’s mecting, attended
by 2,700 persons, included 122 indus-
trial exhibits,

Some 50 major corporations are sus-
tuning members of the association,
which now has 91 chapters and 46
AUSA-ROTC companics.

What Army Wants

Washington—Army should have the responsibility for air defense missiles plus
more stritegic airlift, no limit on gross weight of its aircraft, faster modemization
of grmmd equipment, more manpower and better pay for technicians, Assn. of the

In addition to a resolution aimed at keeping Army’s missile and space research
team together (see story 28), the association resolved at its 1958 annual meeting

® “Army be charged with the responsibility of land-based surtace-to-air defense”
and that full use be made of Army's missile defense capability here and overseas.
Referring to development of defensive missiles “at mimimum cost™ and the advanced
state of development of the Nike Zeus anti-missile missile and the Plato held
version of Zens, the resolution said “conduct of air defense using missiles launched
from the ground has logically and traditionally been entrusted to the U. 8. Army.”
Allacation of funds between Army's Nike Hercules anti-aircraft missile and USAF’s
Bomarc interceptor missile now is under study (AW Awpg 11, p. 21), and Army
has the greatest responsibility for anti-missile development.

® “Army must be equipped with sufficient transport aircraft with priority to permit
the movement of at least one-half of the Strategic Army Corps.,” Air Force, “now
charged with the responsibility of providing an adequate airlift, has not so done,”

® Present 5,000 Ib, gross weight limit on development, procurement and use of

® “Army should be modernized at a rate and to an extent that will assure the U, §.
qualitative superiority in all weapons and equipment.” Russia “is prudumng moderm
ground equipment at a rate alarmingly greater than that of the U, 8.
it “to equip not only its own forces but also those of its satellites and allies.”

® Anmy's increased missions require an increase in fighting power. The association
recommended not less than 1 million men in active service, a drill strength of
300,000 reserves and a National Guard of not less than 400,000,

permitting

Labor Bureau Studies
Research Spending

Washington—More than half of the
S6.45 I:-l]lum spent by all U.S. indus-
trv for research and development in
1956 was spent by aircraft, electronic
and electrical Lqmpnu_nt manufacturers,
and approximatelv 78% of this 53.15
billion was financed by the government.
Governmental inancing represented less
than half of the total research and de-
velopment cast of all U. 5. industry n
1956,

Iigures  were  compiled by U.5S.
Rurean of Labor Statistics for the Na-
tional Science Foundation in the first
comprehensive survey  ever conducted
to determine the extent of industrial
research and development effort.  Iig-
ures were released through Electromc
Industries Assn.

Other figures from the Labor De-
th!rtuwnt survev include the following:

e Aircraft and associated parts manu-

facturers spent a total of $2.08 billion
for basic research, applied research and
development in 1956, nearly one-third
of the tota]l for all U.S. mcluﬂn and
an increase of 174% over the 5758
million spent in 1953, Government
financed 87% of the 1956 hgure, com-
ptred to 84% 1n 1953, and a 49%
figure for all U.S5. industrv.  Dollar
ﬁ*ruru mmclude salaries of scientists and
engineers, their supporting  personnel
and other direct costs, plus attributable
overhead EXpenses such as administra-
ton, depreciation and rent but do not
mclude capital expenditures or patent
EXPLnses.
¢ Electronic-clectrical  systems, parts
manufacturers spent a total of $1.17
billion in 1956 for basic research, ap-
phed research and devclopment, an
increase of 589 over 1953 and a
little over half that spent in 1956 by
aircraft  manufacturers. Government
hnanced 61% of total research and
development costs in 1956, compared
to 53% 1n 1953, Dollar figure for
?[l\'t’,‘ftlﬂlt‘ﬂl‘ hnancing mcreased 77 %,
rom $404 million to $711.6 million.
e Electronic research and development
cffort totalled $1.39 billion, with 45%
of the total being spent by electronic-
clectrical systems, parts manufacturers;
19% by aircraft manufacturers; 13%
by machinery (including computers)
manufacturers, and 10% bv telecom-
runicitions and hruulr:i-.tmcr industry.
Remainder was scattered among other
U. S. industries.

Bureau of Labor Stahstics survey
used 1ts obsolescent standard industnal
ciassthcations which has no electronic
industry category as such, Manv elec-
tronic manufacturers are classified under
“Electrical Machinery, ]fqulpmcnr and
Supplies,” which EIA has labeled “Elec-
tronic-Electrical Svstems, Parts,”
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SAC Demonstrates Bombing Proficiency

By Russell Hawkes

March AFB, Calif.—Two direct hits,
indicating a miss distance of 6 in. or
less, were scored out of 492 simulated
bomb drops during the 10th annual
Strategic Air Command bombing and
navigation compehition here.

No missions were aborted in fhight
and no take-offs were made off schedule
because of failure of men or equipment
during the competition in over 1,150
hr. of Aving time.

The competition pitted 156 selected
SAC crews and eight crews from Roval
Air Force Bomber Command against
cach other in a severe test of the per-
formance and reliability of men and
hardware.

Navigational ¢rrors in the cclestial
navigation leg of cach mussion were
measured in tenths of a naatical mile

(600 ft.).

MNiss distance on bomb runs  was
measured to the nearest foot.

Simulated Runs

Simulated runs were scored by SAC
radar crews with highly accurate gun-
laving radars located near the three
targets. ‘Target acquisition for the
scoring radars was made simple by the
pinpoint navigation of the air crews
since radar operators held copies of the
flight plans and conld predict  quite
exactly where and when the INCOMINg
aircraft would appear on their scopes.

The bombers carned no radar beacons
to assist the sconing teams in acquisition
and were picked up at distances of 50
mi, and more,

Motivation of the picked air and
ground crews in the competing teams

was intense, not only because of the
highly competitive spint within SAC
and Bomber Command, but because of
the bencheial effects of success upon
individual careers. During the awards
ceremony at the end of the contest, the
aircraft commander of the highest scor-
ing crew received a spot promotion from
captain to major,

Twentv enhisted ground crewmen
were also promoted.

Vital importance of technical special-
ists to total aircraft performance and
rchability was formally recognized by
SAC and informallv recognized by
their fellow crew members during the
four day bomb-nav  competition.
Ground crewmen worked 18 and 20
hr. davs to keep the airplanes and their
systems in top condition and partici-
pants in the competibion give them
much of the credit for the unusual
record of equipment rehiability.

Performance on the celestial n: IViga-
tion leg was considered to be a eritical
part of the final score by most compet-
ing crews and some of them went to
extreme lengths to keep thar radar-
navigators out of the hot sun and free
of psvchological tensions.

Umpires who rode with each crew
to make surc that thev followed the
rules of the competition exactly were
debriefed by members of the 3905th
Stratepic Standardization Group who
are full-time checkriders responsible for
mamtaiming SAC crew competence at
a high level and teaching the best
proven techmques i the air crew
trades.

Umptres were speahcally alerted to
look for non-standard procedures used
by the prize crews collected for the

Norad Backs Nike Zeus Automatiec Controls

Utica, N. Y.=Nike Zeus anh-nussile
missile system must function completely
antomatically from detection of an in-
coming missile to its destruchion—with
all basic human decisions made in ad-
vince and programmed into  the sys-
tems  computers—in  the opmion  of
North  American  Defense Command
(Narad) leaders.

Engineers attending the fourth na-
tional Aero-Com Symposiom  here last
week were told by Brig. Gen, Francis .
Uhrhane, deputy chief of staff, Norad
communications and electronics, that
there would be only seconds, to de.
struction after acquisition, of an ICBM
by Nike Zeus,

“These considerations make two things
self-evident,” he said.

“First—complete integration of all ¢le-
ments of the Ballistic Missile Early

Warning Syvstem is mandatory.,

“Second—the design concept of all
parts of the system must be based on all
basic human decision having been made
in advance. We in Norad believe, for
example, that the complete sequence of
events from the first detection to missile
destruction should be accomplished on
a completely automatic basis—with no
human decisions in real Hime. We be-
lieve there should be a capability for con
tinnous human evalnation of the data and
for human override capability.”

The implication of these statements is
that the launching and detonating ot
nuclear-warheaded  anti-missile  missiles
that might mark the beginning of a pos
sible World War Ill—and perhaps the
counter-barrage  of Atlas and  Titan
[CBMs—could be the decision of an elec-

tronic brain,
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competition which might account for
their excellence and which could be
adopted by E'::"Ll: as standard procedures.

'Ull Nov. 1, USAF will begin award-
ing ]'}Iﬂl_l:'lt‘i'lm pav to its most skilled
enlisted specialists. It 15 intended to
Loost the re-enlistment rate in special-
ties im which the vanous commands
consider themselves to have been hurt
most by the loss of skilled men to
industrv. Bomb wing commanders and
officers of the 3905th 558G interviewed
by Aviarion Week reported that in
SAC about 98% of the proficiency pav
grades will go to avionics experts. SAC
headquarters decided on this lopsided
cdhstribution despite the scarcity and
importance  of such  specialists  as
engine mechanics because of the grow-
ing dependence on electronic counter-
measures,  avionics-controlled airplane
svstems and electronic means of com-
munication, navigation and armrmu,nt
control.

The loss of one of these can be
equivilent to the loss of the arrplanc
from the standpoint of mulitary capa-
bilitv and they require the best of
maintenance to give an acceptable in-
flight faillure rate.

Bomb-Navy System
The ASO-38 bombing and naviga-

tion integrated svstem built by Inter
national HI.I*-.I'[‘IL'"-.H Machines me Wis
used in the SAC bomb-nav competi-
tion for the first time this vear. The
svstem was installed on about half the
competing Boeing B-52s and included
a Doppler navigator which could be
used in all parts of the contest mission
except the celestial navigation leg. Tt
has been operational for less than 2 VEIT.
It is a package mstallation mninlmﬂ
of the ’I.":.H 1+ bombing and navigahion
svstem, APN-8Y an]]l:_r navigator, AJ-
S1 two heading  transmitter, NB-1
astro compass and N-1 compass.

Specifications on ASQ-35 were actu-
allv not as tightly written as those on
the K-svstem and its derivatives. Prim.
arv requirement for ASO-38 and strong-
est motive for its creation was to aet
better reliability than that of earlier
svstems. '

During the competition onlv one
minor failure was recorded against the
units in unse. It did not cause the
loss of a single good run becanse the
svstem has an cmergency or manual
mode of operation to cope with the
failure of anv single component.

Performance HF the svstem against
shiff competition was considered very
good. Its Doppler navigation svstem
was the onlv one in nse on SAC air-
craft, though all RAF Bomber Com-
mand ‘n?:chen Valiants have used Dopp-
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ler since 1954 and were using it durning
the competition.

No B-52 equipped with ASQ-38 lost
a good bomb run by getting off course
as happened to several other aircraft.
The unit uses radar map matching as
an aid to navigation and target denti-
fication.

However, improved performance and
accuracy were not important goals in
the making of ASQ-35. The MA-6A
bombing and navigation svstems in-
stalled in carlier B-32s and the similar
MA-TA svstems installed i B-47s were
generally considered good in these
respects and ASQ-38 is not expected to
he much better.

Field Maintainability
[F1eld mammtamabihity of ASQ-38 1s

improved over that of earlier svstems
by use of the modular replacement con-
cept in 1ts construction. SAC armament
and electromes offhicers believe the de-
pot maintenance problem is about the
same as that for the carlier systems,
though new test equipment is used and
there will be a brief rise 1 costs due
to the nccessity of partially retraining
technicians,

Valiants of No. 3 Group, RAF
Bomber Command, headed by A
Vice-Marshal K. B. B. Cross, did well
m the bomb-nav competition consider-
mg the weight of numbers against
them.

One BAF team of four crews placed
seventh m the over-all standings and
another placed in the top 20.

The British detachment of ecight
Faliants flew from England to March
AFB with one refuehng stop at Goose
Bav, Labrador. The Doppler-equipped
Valiants reached Goose Bav after cross-
mg the North Atlantic with a naviga-
tion error of onlv half a mile. This
performance exceeds RAL requirements
which ask onlv that the equipment be
able to bring the aircraft within onc
mile of its destination at the end of

1.000 mi, track.

British Bomb-Nay System

Air Marshal Cross told Aviarios
WeEK that the performance of RAI's
navigation and bombing system, Mark
[1, used in the competing Valiants, is
quite similar to that of comparable
USAF equipment. He said he believed
American equipment to have a slight
cdge in rehability due to 1ts more recent
design and its use of mechanical analog
computing units in some places w here
the British counterpart used electronic
analog. During the competition, one
of the RAF mircraft lost a bomb run
due to the faillure of a relay which
stopped the scanning motor of the radar
bombsight.

Air Marshal Cross’ No. 3 Group is
the first RAF organization to get the
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Lockheed Proposes Army VTOL-STOL
Lockheed has proposed to the Army a VTOL-STOL turboprop reconnaissance aircraft
with better performance than a World War 11 hghter. Aircraft, designated the CL-379,
is designed to penetrate well bevond the edge of a battle urea. It wonld be equipped with
Lycoming T53 engines of about 1,000 shp. each. Vertical lift would be achieved by

increasing wing incidence about 20 deg. Flap system would provide moderate slipstream
deflection. CL-379 would take off vertically or with short takeoff run, and would hover.

Douglas Thor IRBM. First of the
missiles has alreadv been delivered and
i5 m use as a training model (AW
Sept. 29, p. 22). Air Marshal Cross
predicts that maintaining ballistic mis-
sile crew competence and building of
the mtense mohvation which character-
izes the bomber crews will be two of the
most dificult tasks facing the com-
manders of ballistic missile units because
of the dificulty or impossibility of run-
ning’ frequent ‘combat equivalent exer-
CI5ES.

Gen. Thomas S. Power, SAC com-
mander-in-chief, told a post-competi-
tion press conference that ballistic
missile wings would probably compete
someday in a contest similar to that
now held for the SAC and RAF units,

Gen. Power said the Convair B-55

15 not expected to Av in next vear's
SAC bomb-nav competition. Air Mar-
shal Cross flew from England to March
AFB in a Handlev-Page Victor, the
latest and best of RAF's V" bombers.
He said that if RAF is invited to
compete again next vear, it may be
equipped with Vietors. The crescent-
winged, T-tailled bomber has exceeded
Mach 1 accidentally in a test flight and
the pilot of the airplane said handling
characteristics were unchanged. The
Mark II version of the “u’it:h::r will be
powered by four Rolls-Rovee Conways
and will be np::r.anr:m:l]h capable of
supersonic speeds. It is thought un-
likely that the Mark IT Victor will be
well enough integrated in Bomber
Command squadrons to compete next
vear.
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TAC’s Effectiveness Illustrated
During Fighter Weapons Contest

Nellis AFB, Nev.—Tactical Air Com-
mand effectiveness in those phases of
combat which would fall to it in case
of limited war—local air supcrionty,
tactical ground support and interdic-
tion Immhmg missions behind enemy
lines—was illustrated at the USAF
Worldwide Vighter Weapons Meet
liere.

High degrec of aircraft and svstems
reliability in Tactical Air Command's
principal weapon delivery vehicle, the
North American F-100 Super Sabre, was
demonstrated in the tactical phase of
the meet.

Working with various models of the
I-100, teams from the U.§., Far East
and Europe competed in air and ground
gunnery, conventional bombing and
special w ]p{ms deliverv. Firing on Dart
targets in %h acrial gunnery was off-
cially part of the competition for the
first time, althongh some firing on sleeve
targets also was conducted.

Special significance was attached to
the special weapons delivery portion of
the meet, since it was officiallv acknowl-
cdged some time ago that the F-100
can carrv weapons of megaton vield,
cnhancing TAC's capabilities,

Over-all, the meet illustrated TAC
abilitv, including missions to distances
hehind enemv lines with conventional
homhbs, or low or high vield nuclear
WeApons.

Although TAC makes use of other
strike aircraft such as the Douglas B-66

Jupiter-C Abort

Washington—First attempt to put a
12-ft. alominized plastic  sphere  into
orbit to study atmospheric drag and
gravitational anomalies was unsuccessful
last week when the Jupiter-C launching
vehicle failed to work properly.

First indications were that some or
all of the solid propellant upper stages
of the rocket faled to fre. Telemetry
was lost 110 sec. after the laubch at
Cape Camaveral, Fla. Last station to
track the vehicle was in Cuba, only a
short distance down range.

The inflatable sphere was designed by
National Aeronautics and Space Admin-
istration. Launching was conducted by
Army Ballistic Missile Agency. Infla-
| tion of the sphere by a nitrogen cartridge
has been successful in vacunm chamber
tests and two 12-ft. spheres have been
launched, ejected and inflated success-
fully at lower altitudes by small solid
rockets at NASA's Pilotless Aireraft Re-
search Station, Wallops Island, Va. (AW

Sept. 22, p. 23).
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and Martin B-57 mn its composite strike
force concept, the backbone is the
1100 with its multi-mission capability.

Using standard radar, gunsights and
30 mm. cannon, F-100s dEll'!Ul'l'\[I'd[{'_[]
ability to beat up ground targets as in
ground support missions, In aerial
gunnery, targets traversing hxed paths
at known speeds did not wield vahd
results.

In special weapons delivery, appli-
cation of correction factors and other
computations were applied to scoring
to obscure actual mass distances. Al-
though final scores indicated relabtive
abilities to place a weapon in a desired
area, and indicate over-all effectiveness
of nuclear bombing, which appeared
high for units which scored best in this
phase of the competition, one special
weapons  delivery  course  covered a
cistance which required an aenal re-
fueling during the run, preceding the
actual bomb run.

An outstanding feature of the mect
was dailv demonstrations for spectators,
including Sidewinder and Bullpup fir-
ings from Lockheed I-104 and F-100
aircraft. Sidewinder was fired from both
I'-104 and F-100, while Bullpup was
fired from I-100.

Infrared Sidewinder, of which pilots
said that a shot from 35,000 ft, distance
was a sure hit, and from up to 7,000 ft.
a high probable, was launehed against
a target drone carrving Hares from the
I-104, and against a 5-in. HVAR from
the F-100. In the 5-an. rocket demon-
stration, the ]I"l.*ﬂ'i]l was hred, acceler-
ated to full speed, then the GAR-S, as
Sidewinder 1s designated by USAF, was
fired, The infrared missile staged an
impressive kill, homing on the TTVAR
exhaunst and slamming into its tailpipe
to blow missiles into a cloud of debris.

Huﬂpup was adapted to be fired fmm
the F-100 in a 28-dayv period. 'The Navy
pilot-guided missile is carried on stand-
ard F-100 adapter and reaches a speed
of approximatelv Mach 2 and has a
range of up to Jppmuml’fdt 20,000 ft.

The missile 1s pilot-controlled by two
switches—one for pitch and one for roll

—and in demonstration firing, two short
periods of what appeared to be slight
instability in flight mayv actuallv have
been periods of control direction
changes.

Bullpup carries a 250 1b. warhead,
becomes 1n effect a guided, high veloe-
ity bomb to be used against such targets
as tanks and gun emplacements in
ground support missions.

Number of TAC officers viewed the
competition in relation to composite air
strike force concept which is the cur-

rent mainstay of TAC operational tech-
niques (AW Sept., 9, p. 35} Rules under
which the meet was conducted 1 rela-
tion to the spares level available, and
the use of equipment and tools which
were brought by teams, were allied in-
sofar as possible with the composite
air strike force concept.  Operations
indicated soundness n tcchnlml ATCHS
of supplv level, maintenance and per-
somnel numbers and training.

Excess Profits Charged
In Fuel Cell Contract

Washington — General Accounting
Office last week charged that Firestone
Tire and Rubber Co. made excessive
prohts on fuel cell subcontracts with
Boeing Airplane Co. and Lockheed Air-
craft Corp.

GAQ, m a report to Congress, said
that during the HPTLE vear period ending
Oct. 31, 1956, Firestone made a profit
of about S3 million, or 35%, on the
subcontracts for B-52 fuel cells with
Boeing and T-33 fuel cells wath Lock-
heed. Air Force and the prime con-
tractors were cnticized for failling to
obtain cost data from Firestone on
which to evaluate the subcontract
prices.

“Comparison of prices quoted by
I'irestome with its prior cost experience
would have shown that the prices were
unreasonably high rulahnn to [ire-
stone’s incurred costs,” GAO said.

Air TForce agreed that such data
should have been obtained.

Firestone objected that the General
Accounting Ofhee gave no considera-
tion to losses incurred on other con-
tracts, including a loss of $234425 in
carlv. vemrs under the B-521 program.
GAO countered that, “if the supplier
considers it necessary to include in
prices on follow-on production, provi-
sion to recoup losses or supplement
abnormally low profits under carher
contracts, this information should be
disclosed to the purchaser and con-
sidered in negotiations.”

Titan Damaged

Denver—Air  Force Titan intercon-
tincntal ballistic missile sustained major
structural damage last week in s test
stand at the Martin Co.'s Denver facility.
Damage was due to structoral failure of
the tankage in the frst stage of the mis-
sile, which was to have been the first
flight model of the Titan. No personnel
were injured, and there was no damage
to the test facilities.

Officials of Air Research and Develop-
ment Command's Ballistic Missiles Divi-
sion said the failure will not delay the
Titan test program or the date of the
Arst launch, which is scheduled before
the end of the year.
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Defense Schedules New Cost Principles

By Katherine Johnsen

Washington—Despite strong industry
opposition, Defense Department 15 ex-
pected to issne a new set of “cost”
principles munng virtually all tvpes of
contracts in the aircraft, missile and
clectronie ficlds before the end of the
VEar,

The present set, issued in 1947, ap-
plics only to cost reimbursement type
contracts used primarily for research
and development work. The new set—
now up for Anal consideration by top
Defense ofhicials—will apply to all con-
tracts in which “cost” 15 a factor in the
“price,” such as price re-determination
angd meentive tvpes.

Industry is opposed not only to the
expanded coverage of fixed cost princ-
ples but also changes proposed in the
principles by Defense Department statf
members.

Presenting the gencral industry posi-
tion at a one-dav Pentagon session on
the principles, was Ernest Leathem, as-
sistant to the president of Ravtheon,
Inc. Leathem said:

“I'he current proposals in our sober
and  considered  opinion  would, if
adopted, mostly be a retrogression with
adverse effects so serious upon defense
contractors that the national safety
might well be imperiled. Therefore, we
would all prefer the status quo to con-
tinue, i preference to having the pres-
entlv proposed comprehensive cost prin-
ciples, . . . Specifically, the proposed
cost contract cost principles still fail to
recognize that contractors must some-
how recover all legitimate and necessary
costs of doing business . . 7

Representatives of Arreraft Industries
Assn., Electronics Industry Assn., the
National Sceurity Induostrial Assn. and
other industry spokesmen presented a
united front at the Oct. 15 session.
Defense  Department  staff  supported
the new prineiples. Present in a judicial
capacity were W, ] MeNeil, Assistant
Secrctary of Defense, Comptroller; Per-
kins McGuire, Assistant Secrctary of
Detense for Supply and Logistics; Dud-
lev C. Sharp, Assistant Secretary of the
Air Torce fur Materiel, and Frank H.
Higgins, Assistant  Secretary of  the
Army for Logistics.

Kev controversial points are:

o Applicability. Expanding fixed and
detaled cost prinaples to all negotiated
contracts, the mdustry objects, 1ml'l re-
guire industry to hire “a whole army” of
liwvers and accountants for contract
adnunistration and require the Penta-
son to do the same. Defense Depart-
ment  staff members, on the other
hand, claim that administration will be
far stmpler and that there will be less
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argument and treatment to all contrac-
tors will be equitable.

e Reasonableness, Industrv insists that
any cost which 15 “reasonable”™ in the
performance of a contract is a legitimate
cost. Defense Department proposes to
itemize costs which are not i line
with “public poliev” and therctore not
allowable under  anv  circumstances.
These include “product” or “institu-
tional” advertising in general circulation
publications and entertaimment expense,
except a hmited amount of emplove
relations.  Costs will continue to be
allowed in technical and scientific pub-
heaitions.

o Interest charges arc banned as a
contract cost and are not to be tuken
into consideration in the allowance of
profit or fee. “We do not care where
a manufacturer obtains his Anancing—
from stockholders who receive divi-
dend payments or from banks which
receive interest pavments,” a Defense
spokesman said.

 Training costs chargeable against gov-
crmment contracts are spelled out. AlA
estimates that, under the provisions,
some liberal educational programs  of
manufacturers would be curtailed.

e Research and Development. General
basic research would be an allowable
cost. Applied rescarch and development
would have to be along the same prod-
uct line in order to be charged aganst
a production contract.

¢ Bonuses and other types of mcentive
pavments  would be legitimate costs.
The vardstick would be whether the
total remuneration—salary plus all other
types  of  payment—is “reasonable.”
This is alreadv Army and Navy policy,

but the Air Force now arbitrarily dis
allows bonuses as costs.
® Advance H.gl'fl:lllﬂ’nt on costs that arc
“unusual” “dificult to determine”
15 required. I]'IL"-.E' include costs to be
incurred for compensation for personal
services, use charges for fully depreciated
assets, deferred mamtenance costs, Fn,'
contract costs, rescarch and develop
ment costs, travel costs. Industry rep
resentatives object that it 1s impossible
to estimate such costs beforehand with
any degree of accuracy.

Top Defense officials may modify
some of the proposals to some extent

Countering  the industry efforts to
keep the status quo is strong pressurc
(n DLfr.m.L Department from the House
Appropriations Committee and  the
General Accounting Ofhee  to  1ssuc
cost principles uniformly applicable
all contracts—except competitive bid.

GAO will review the sct of prinaiple:
agreed upon by Defense and may urge
cven shiffer cost terms to contractors.

Assistant Secretary MeGuire assurec
the House \ppruprmtmm Comumittec
at hearings last spring that the cos’
principles would be issued. The hrst!
draft of Defense Department’s pro
posals were presented to industry ar
Ciet:, . 1951,

McGuire told the committee in
April: “This is an extremely controver-
sial arca, but we got it out for comment
bv industry. I have been exposed to a
lot of buzz saws and bumble bees in
myv time, but this one certainly has not
been outdone. I personally believe that
this subject is one that must be settled
and the sooner we get it settled, the
better off for us and the industry.”

= 5

F-104C Enters TAC Service
Carrying six-barreled General Electric T-171 Vulean 20 mm. cannon (port is under U. 5.

insignia), Lockheed F-104C has entered Tactical Air Command service. Ventral fin, used
on F-104A models, is for increased stability. For storv on F-104 sales drive, see p. 73.
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Pioneer Failure Detailed

Washington—Iailure of Pioneer satellite to reach the vicinity of the moon (AW I
p.- 30) apparently was not due to a fust stage autopilot error as initially

Oct. 20,
announced.

high “very readily”
deficiency,

1000 f

August,

thrust still remaining.

Dr. Lonis G, Dunn, president of Space Technology Laboratories, said in a press I
conference the day after launch that programming of the rocket 3.5 deg. too
accounted for loss of 600 fps. of the total 800 fps. velocity

“I think on a mere refined calenlation we will probably find that the total
difterence was attributable to this higher programming,” Dr. Dunn said.

Autopilot in the Thor first stage apparently actually programmed the missile
only 2.1 deg. oft the desired trajectory, and this was within the three degree
tolerance. Engine burned for 160 sec., delivered 999 of available thrust and gave
the missile more thrast than Thor has had in almost any firing.

Integrating accelerometer in the second stage was set to cut off the engine at
ps. lower than it was sct for in the August shot, apparently in the expecta-
tion that the third stage engine would deliver 1,000 fps. more than planned in

This caused the sccond stage engine to shat down with some 1,500 fps. of

In addition, spin rockets are believed to have thrown upper stages off trajectory
by a number of degrees. This would help account for poor trajectory that resulted
in lower temperature inside the instrument package

Some observers do not believe that 351 to 36F internal temperature would account
for battery failure. Before launch, the relay that switches command receiver from
one channel to another was not working properly and another was substituted.

Although the snbstitute worked properly in pre-launch checkout, there is a possi-
bility that it failed to function properly when command signals, intended to fire
the retrorocket, were sent to it from the gronnd many hours later.

Pioneer was tracked for more than seven hours after launch by the 60-ft. TLM-18
tracking antenna operated by Radiation Inc. from its Malabar, Fla.,

than desired.

site near the

Cape Canaveral, Fla., launch site. It was lost when it passed in front of the sum,
where solar radio noise at 108 me, drowned ont the satellite’s telemetry signal.

Airline, Union Wage Negotiations
Fail to Find Compromise Solution

Washington—Airline labor problems
continued to smoulder late last week
with no quarter being given in the
Capital Airlines-International  Assn. of
Machinists strike over the wages recom-
mended by a special Presidential Emer-
geney Board.

Outcome of the Capital strike was
being watched closely by Eastern, T'rans
World, Northeast, Northwest and Na-
tional, all of which accepted a White
[House recommendation  that  [TAM
union members be granted a 20 cent-
an-hour raise over a two-vear period.

Union negotiators for all six airlines
have rf.'p:f:tt:cl the recommendation and
are continuing their discussions with
the individual companies. Most ob-
servers believe the Capital settlement
will provide a pattern fut the final out-
come of negotiations under way at the
remaining five carriers.

Capm% reported that it had offered
to inercase the salary raise by an addi-
tional six cents but intended to with-
draw the extra sum at the rate of onc
cent per day for each day IAM refused
to accept the offer.

34

In England, an 1l-dav strke by
British Overseas Airwavs Corp. mainte-
nance personnel came to an end last
week after union  representatives  at
BOAC faled in attempts to have 1,000
Bntish Furopean Airwavs workers joimn
i the dispute.

Meanwhile, the “third-crew-mem-
ber” issue remains the kev to talks be-
tween the Air Line Pilots Assn., and
Fastern, American, Pan Awmerican,
Trans World, United, “Western and
National Airlines, ALPA called off a
threatened Olet, 4 strike at Fastern and
negotiations  were  suspended  indeh-
nitely. Direct negotiations were being
conducted  between  the union  and
TWA while the subject of the Pan-
American-National jet plane lease and
crew complement will be discussed this
week between ALPA and National. Pan
American 18 now operating under Na-
tional Mediahion Board junsdiction.
United and Western are expected to
meet this week with union representa-
tives. While pilots at American have
received strike vote authority, no date
has been set and talks are continuing.

News Digest

Boeing has received an 580 million
subcontract from North  Amencan
Aviation to build wings for the B-70
bomber in the Seattle area, according
to Sen. Henry Jackson (D.-Wash.).
Neither m::'lustw nor Air Force officials
would comment on the report last week.

Industry proposals to Airwavs Mod
ernization Board for an airport height
survelllance radar (AHSR) capable ::-f
providing information on altitudes of
individual aircraft at ranges up to 50
mi. were due at the end of last weck.
Total of 24 avionics manufacturers at-
tended an carlier bidders’ briefing ses-
s1011.

British research aircraft, constructed
of stainless steel, 15 under construction
by Bristol Acroplane Co., accordin
to Ministry of Supply.  Aircraft wil
have speed of about 2,000 mph. Ofh-
cial designation 1s T-188.

Vickers-Armstrongs  Ltd.  aircraft
plant at Swindon, Wiltshire, England,
will be devoted entirelv to nuclear engi-
neering when contract to build  the
Vickers Scimitar jet hghter for Roval
Niavy is completed in about 18 mo.

Grumman  Adrcraft Corp.  has  re-
ceived an 586,000 studv contract from
the Ilight Control Laboratory of
Winght Air Development Center to de-
termime the basic maneuverability  re-
quirements of aircraft destined to fly
future Air l'orce missions.  Contract
calls for detailed analyses of roles of
future interceptor, reconnaissance and
strategic  bomber aircraft.  Research
data will be concerned spectheally with
determining optimum  roll performance
requirements.

Air Force has extended time between
overhauls on Pratt & WWhitnev |57
turbojets in Boeing B-52 bombers from
1,000 to 1,400 hr, and in Boemg KC-
135 tanker transports from SU0 to
1400 hr.

French Snecma Flying Atar VTOL
(ANV Julv 7, p. 27) will be developed by
Baverische  Motorenwerke.  German
Ministry of Defense arranged agree-
ment and is subsidizing program,

Thirtv-one persons were killed  Jast
week when a British Furopean Airways'
Viscounlt turhﬂpmp transport and an
[talian Air Force F-84 collided in midair
over the Anzio beachhead of World
War Il fame at a point approximately
35 mu. from Rome, The F-54 pilot
managed to eject safely, but all 26 pas-
sengers and Ave crewmembers aboard
the Viscount were killed.
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BENDIX™ IGNITION SYSTEMS—FOR THE BEST IN JETS

The powerful Curtiss-Wright J65 jet engine
shown here is equipped with the Bendix TMGLN
ignition system, the first self-contained ignition
syvstem to be developed for jet engines.
Produced by Scintilla Division of Bendix
Aviation Corporation, it 1s one of a variety ol

tvpes of ignition svstems designed and manu-

Scintilla Division zﬂdl;/

alDNEY, NEW YORK
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factured by this division [or the large, modern
turbojet and turboprop engines.

The Curtiss-Wright J65 is one of the outstand-
ing high-performance jet engines in service today
and provides the power for a variety of high-
performance military aircralt.

Canadiaon AMiliote: Aviation Electric Lid., 200 Lourentien Bivd., Montieol ¥, Quebec,
"TRADEMARK

AVIATION CORPORATION

AIR TRANSPORT

Slump in Profits Faces IATA Members

New Delhi meeting centers on carrier fare conflicts:

rising jet-turboprop transport is competitive factor.

New Delhi—High operating  costs,

dwindling profit margins and unsettled
differences on fare structures were focal
pmuh of discussion todav as more than

250 top =1|r1|nf: officials and their aides
met in the Vigvan Bhavan to open the
| 4th annual mecting of the Interna-
tional Air Iransport Assn,

Chicfs of some 56 airlines plan to
tackle these and other problems that
now threaten a general breakdown of
unanimity within the industrv. For be-
hid—the three main issues hies the kev
to the conflict building up among the
carriers; a widening gult between small
and large airlines and countries that
has developed as a direct result of the
mmmmence  of  competibion  between
turhine powered aircraft and piston en-
gine aircraft which will be held over by
many carriers for a number of vears,

This factor was one of the basic rea-
sons that the IATA traffhi conference
on fares and rates bogged down for
more than a month in Cannes. Al
though agreement was reached by the
cmafur:‘.un last week, a number of
small carriers privately feel thev were
asked to make severe economic sacri-
fices i a rriving at a fare level acceptable
to the entire industry,

[t is this same competitive factor
that smaller carmiers fear wall wipe out
any traces of operating profts theyv have
been able to squecze out of traffic avail-
able to them in todayv's piston engine
market,  These airlines suggest ﬂmt
high operating costs of turbojets and
turboprops will force the larger carriers
lo operate at a pl::;lL rate of utihization
thus substantially  boosting available
seat miles over the current lur_l within
P VOUTS,

Hildred Report

In his annual report delivered today
in the opening sessions of the mecting,
IATA s Director General, Sir William
I. Hildred, made these points in a di-
icct move to pave the wav for a work-
Ing rf,Llhruwh!;} between small  and
I,nf; carriers during the course of the
conference:

* Served warning that there are dangers
in the assumption some countries do
not need iliTEIIL'S- Hildred suggested
that, if such an assumption had anvy
basis for fact, it could apply equally
well to large countries as well as small,
¢ Crticized International Civil Avia-
tion Orgamization for forecasting an
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excessive seat and space capacity on
international airlines once jet trans-
ports were introduced in number. Hil-
dred told the delegates that the basis
on which this forecast was made was
“highlv questionable.”

¢ Admitted costs of purchasing and
introducing jet equipment will be high
but added that because the jets are
larger and faster, “their earning po-
tential should reduce costs per secat
mile and make them a more attractive
commercial — proposition  than  their
piston-cngine predecessors.”’

® Called for a stronger promotional
cfiort m the E.]L'l.{.]l.}plﬂll'li' of air cargo
as a prime means of increasing revenues
of all carners. According to ofhcials
attending the mecting, cargo sales fall
far short of potential and, as one dele-
gate noted, cargo £1|}lflh of aircraft
on the large m.t;nnh of international
outes 18 ‘111|'I-"1'|'11'I|'1=1”‘_‘ below a 50%

load factor.

e Urged the airlines to continue to
drive for lower fares. He said, :
there 15 a vast and 1.1rt111|]1 1111t1|:ip{_+:l
market for air travel, and the kev to

American 707s Approved

New  York—Port Authority of New
York last week authonized American Air-
lines to operate its Boeing 707 jet
transports in and out of Idlewild Inter-
national Airport under conditions iden-
tical to those made earlier for Pan Ameri-
can  World Airways 707s and British
Overseas Airwayvs Corp. de Havilland
Comet 4s.

The conditions, which sparked a major
controversy, call for a mandatory manway
use system under which about half the
takeoffs are made over water, under nor-
mal weather conditions, with a minimam
altitude of 1,200 ft. reached over neigh-
boring communities. American will not
evilnate the restrictions until it has
had a2 chance to test them -with its own
jet aircratt.

American’s 7075, will initially be unsed
here for proving and familiarization
flights. The airline plans to start
scheduled service between New York and
Los Angeles on Jan. 11 (AW Oct. 20, p.
39). Its first 707, provisionally certif-
cated becanse its passenger accommoda-
tions are not completed, was delivered
st week at Seattle and was scheduoled
to arrive in New York last Saturday,

this 1s the fare—the price of air trans-
port.”

Hildred gave his report to the meet-
ng fnll:mmg a bnef talk by Dr.
Ihnm.th Deleado, pn_'w:h.nr of Iberi
Airlines of ":.puu who 15 bemg suc
ceeded as president of IATA by L. R. D
Tata, chairman of Air India Interna
tional, An official welcome was ox-
tended to the delegates by Prime Minis-
ter Jawaharlal Nehru of India.

Attacks Critics

[n his report, Hildred attacked critics
who have charged that jets will bring
about radical changes in the competi-
tive relationship and mternal problems
of smaller airlines to force them nto
a restricted regional type of operation
He added that such a theory could be
turned against any large country or air-
line and sad:

“lFor example, a case could be made
that the Umited States, great con
tinental and centrifugal power with
onlv a small percentage of its gross na
tional revenue  derived from  foreign
trade, needs no airlines overseas bevond
Hitwan, Puerto Rico and Panama, 1t 1s
the night of evervone to do the best
he can at what he does best.”

He also hit at charges that some coun-
trics maintain airlines only for the pur
pose of mternational |}IL~.I1gL He an-
swered this criticisin by noting  that
no country with commercial Lmd na-
tional defense interests “can afford to
trust its primary communications to
strangers or to leave this lifeline to the

vagaries of other countries or the vics
situdes of other carners.”

On this point, he chose to make one
of his only two references in the report
to user charges. He declared that he
wup]mrttd the principle of airlines pay-
ing their own wav but added,

= | cannot denv that an airhne
which loses a dollar a passenger  to
bring to its countrv tounsts who will
spend $500 cach while there, is still
an asset. rather than a debit, to the
national economy,”

Traffic Control Plea

He strongly repeated his plea made
at previous IATA meetings for a better
air trafic control svstem and called
upon the governments of the world to
integrate military and civil trathe con-
trol '-.Htf.'nn and to provide any other
facilities needed to fll the gaps in the
present svstem.

In urging reduced passenger rates,
[Mildred emphasized the impact that
ccomomy  fares introduced last April

37



have made on the growth of North
Atlantic traffic. He said that during
the quarter of the vear prior to the ef-
fective date of the ecomomyv fares,
passenger volume increased by 4% over
the same quarter of the previous vear.
He admitted that this drop in the rate
of increase could be attributed to the
Lusiness recession and a decline in -
nugrant trafhe but added once the econ-
emy fares were introduced, “bookings
for the summer months were 35%
ahead of 1957, and actual carrvings
were up 24.6%."

He said economy fares now account
for 59.6% of transatlantic traffic com-
pared to 21% for hrst-class business
and 19% for tounst trafhc, He ad-
mitted much of the potential tourist
trafic had been carried over into the
lewer economy class fare but said this
disadvantage was offset by the advan-
tage of expanding the market poten-
tial. He concluded his talk on the
fare structure by strongly recommend-
img an even lower far¢ than the econ-
omy rate which is $110 less than tournst
and 5330 less than first class on the
LLondon-New York route.

On the problem of bringing jet trans-
ports mto the mternational field, Hil-
dred said there was no wav of deter-
mining exact operational costs of the
planes until more operational expe-
rience 15 gamed. He warned, however,
that a major preoccupation during the
vears ahead will be “to ensure that high
rates of utihzation are achieved™ as the
kev to operating the jets at a proht.

Industry Advertising

In another reference to user charges.,
he called attention to suggestions of-
fered by some members of International
Civil Awiation Organization that ad-
vertising expenditures be diverted to
cover costs of airwavs facilities.  On
this point, the IATA head took a firm
position in support of the industry's
advertising programs which reached an
annual total of 5120 million last vear.

“Word of mouth and traditional buv-
ing habits are not ::nmigh for the sup-
plier who wishes to tap” the mass air
lr.‘hﬂl market, according to Hildred.
He went on to sav that . . | consumer
habits, habits of life as well as buving
liabits, are increasingly molded by ad-

vertising. It is o means of communi-
cition, a quick method of reaching large
numbers of people, and an effective
method of educating  consumers  to
want, to use and to ;tppn:ci:l'fc new
products.”

He reported that the world's sched-
uled arrlines last vear carried a total of
57 million passengers, a 139 increase
over the previous vear. Dips in the
rate of increase in traffic during the
vear were more evident on domestic
routes than on mternational routes, he
satiel,

Passenger trafhc on the North At
lantic showed a 229 increase in 1957,
Hildred reported.

He noted that revenues reached a
estimated $4.1 billion during the j.mr
but warmed that estimated increases i
expenses may Imm a profit margin of
only S50 million “or a mere 1.2%."
1..1.|1l:nir:5. he said, have chimbed 15
compared to a representative 17% nse
in revenues to create a 40% drop in
aperating profits.

As in the case of the Madnd meet-
g last vear, no Russian observers from
Acroflot airline were present,

Northeast Check Opens CAA Crackdown

By Glenn Garrison

New York—Tightening of Civil Acro-
nautics Administration air carrier safety
procedures mav be foreshadowed by a
two-months  special  inspection  of
Northeast Airlines’ operations now be-
ing completed.

Similar inspections of other aitlines
are  planned, Aviarion WEgEg  has
learned, although this is ofhcially de-
nied bv CAA's Joseph D. Blatt, admin-
istrator of Region [}uL

At least mine Northeast captans so
tar have been found to require addi-
tional instrument training as a result
of the inspection, which began in Au-
gust and has involved all phases of the
airline’s operational activities. Among
the major CAA recommendations
which will follow the inspection are
changes in Northeast's crew training.

The captains who must be re-exam-
ined, and the captains not vet checked
by CAA, will be restricted to visual
Hight rules operations until the CAA
finds their instrument training sahs-
factory. The special mspection is being
carried out by CAA’s Air Carrier Safety
Division, First Region.

Otfheials of the region, mcluding
Blatt, attribute the inspection to North-
cast's large and sudden expansion of
routes, personnel and equipment. While
not routine, regional spokesmen say, the
checkup is not unique and similar in-
spections have heen made previously.

Thev deny anv intention on the part
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of CAA to re-evaluate its own check
procedures, but Aviarion Week has
learned from Washington sources that
a shakeup in the CAA’s Air Carrier
Safety Imspection System is pending.

Washington observers point out that
the Northeast pilot situation could not
have reached the stage revealed by the
CAA inspection without serious dehi-
ciencies in the operation of air carner
safety inspection throughout CAA.

Three fatal crashes involving North-
cast aircraft have occurred within the
past two vears, all dunng instrument
conditions. The hrst of these occurred
Feb, 1, 1957 on Rikers Island, N. Y.:
the second Sept. 15, 1957, at New Bed-
ford, Mass.: and the third Aug. 15,
1958; at Nantucket, Mass.

The across-the-board inspection of
Northeast was not a pumtive action n
anv sense, but a precautionary move
prompted by the rate of the carrier’s
growth, according to the regional CAA
officials. ["irst phase required six weeks,
and the flight check aspect, still under
way, is expected to be completed within
a week or so.

To handle the checkup, additional
inspectors were sent to the Boston
safety office to help examine all opera-
tional activities including training,
manuals, facilities, records, dispatching,
and management’s delegation of au-
thority to supervisory personnel.

No formal recommendations have
vet been made to Northeast, but CAA
savs it will help the aidine accomplish

these long-range mumprovements, among
others:

. Trﬂmmg scheduled n a more orderly
manner. “We feel that with the rush-
rush-rush to meet expanded schedules,
there has been insufhcient continuity
in assigning people to training,” a CAA
ofhicial told Aviamox Week., Because
persons arc pulled in and out of train-
mg somewhat erraticallv, a lot of has-
icallv sound  training is lost, he
explained. Also needed 15 “more for-
mal” training of dispatchers.

e Availability of aircraft better coordi-
nated with availability of crews.

e Increased coordination between oper
ations and  mantenance.  Example:
follow-through of pilot discrepancy re-
ports in aircraft logs.

e Better office facilities for SUPETVISOTS,
Situation may improve in the near fuo-
ture if Northeast's chief dispatcher
and chief pilot offices are moved from
Boston to Idlewild.

During flight ohase of the first six
weeks of the special inspection, CAA
mspectors  observed Northeast  check
pilots examining the captains in tyvpe-
rating checks, en route inspections, and
six-month  instrument checks. After
evaluating its Aindings, the agency ad-
vised Northeast that 47 pilots were
cleared for instrument flving. By last
Wednesday, about 90 captains had
heen f:it,slrf,::] out of the airline’s total
of about 125, and checks of those still
untested by CAA were continuing.

The investigation is being supervised
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bv Thomas Walsh, Air Carrier Opera-
tions Inspector of CAA’s Washmgton
othces. A team of three inspectors was
assigned to Boston for the checkup in
addibbon to Boston's normal comple-
ment of four operations inspectors, two
maintenance inspectors, and one clec-
tronic inspector. There are S0 inspec-
tors of all categories in the CAA First
Region.

Normal method of monitoring the
airline’s pilot examinations 1s for CAA
mspectors to spot check the flight tests
by Northeast’s own checkpilots, who
are dulgn,ltul bv CAA.

Officials of CAA stress the point
that thev intended no condemnation
of Northeast's operation m opemng the
‘qPL'ELI] mvestigation, but believed the
carrier's unusual expansion merited a
close over-all look. Hope was expressed
that the tests could be completed with
the least economic IJL'n.lIh to the ar-
line. Northeast has cooperated fully
in the mspection, CAA noted.

Northeast reported that except for a
few weekend flights there has been no

imterruption of schedules. In a state-
ment issued last week, Alfred A, Lane,
vice president-operations, said the re-
sults of the re-examination of North-
east captains for mstrument flight pro-
cedures and pilot pruﬁcwnm had so
far been “gratifving.” The re-evalua-
tion, Lane said, had “re-afirmed the
company’s opinion that our pilots are
among the best qualified in the indus-
try.’

Those few pilots who required re-
freshing on certain flight procedures,
Lane 'u!]d should be ready to complete
their re-examination later this month.
Northeast has welcomed the oppor-
tunity  to  have C:"‘.:\ conduct  the
checks, he added, “as we feel this type
of activity can matenally  strengthen
public confidence in the operation of
air transportation.”

Regarding the expected CAA recom-
mendations concerning Northeast's var-
ious operations activities, the airhine
told Aviarion WeEek that “we haven't
got it in wnting vet” and therefore
would withhold comment.

Federal Aviation Agency Moves
To Staff Top-Level Positions

Washington—Iirst move made by the
I"ederal Aviation Agency to staff its top
level positions was made last week
when Administrator Elwood R, Que-
sada sclected a general counsel tor the
ageney and began an industrv-wide re-
cruiting program to fill 10 kev positions.

Named to the counsel position was
Daggett H. Howard, now deputy gen-
L‘I“J%EHIIIIEL'] of the Air IForce and former
member  of the Civil  Aecronautics
Board's general counsel staff,

FAA is presently concentrating on
hlling the 10 special super Civil Serv-

ice grades authorized by Congress for

the ageney and has distnbuted an esti-
mated 200 letters, setting forth the
desired qualifications for the 519,500
a vear-maximum jobs to all phases of
the aviation industry and to govern-
ment agencies that might suggest candi-
dates. Tt has requested replies by Nowv,
1 to allow time for screening and a
hnal selection by Jan. 1

While thus process 15 admittedly
aimed at obtaiming the best talent out-
side the existing government aviation
agencies, ‘FAA ofhcals are careful to
point out that its use 15 supplemental to
plans  for personnel  selection  from

nnl'inentul's First Boeing 707

Wing has been joined to center body section of first Continental Air Lines Boeing 707
on Boeing’s Renton, Wash., production line. Continental has four 707-120s on order,
with delivery starting next spring. Boeing 707 orders now stand at total of 187 aircraft.
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within 1ts own ranks. Many positions
will require experience possibly available
{-lﬂ]_l i PTL‘;C“I gmc'rﬂmf,'nt aviation
ranks.

Initially, the Federal Aviation Agency
expects to make an estimated 15 ap-
pomtments—of which fhve would serve
as deputies—by the Jan, 1 deadline.
Ofhcials point out, however, that these
men would constitute an organizational
nucleus that would later be expanded
to cover the full 104 super grade and
scientihe positions m the 517,500-519.-
500 class, most of which were carned
over from the Amrwavs Modernizations
Board and the CAA.

As tentatively planned, 'AA expects
to utilize its cadre of top-level assign-
ments i the manner of cabimet mem-
bers answerable only to the admims
trator as the final authoritv in all plans
and decisions of the agencyv. Quesada
has mdicated that FAA will group its
forces into the following pattern, with
the top 10 men selected to administer
these general categories:

e Legal division already is largelv settled
with appointment of counsel.

¢ International coordination. Consid-
ered bv FAA as one of the most im-
portant divisions, 1t would bear the
brunt of the agency's global activities
mvolving plans and discussions on any
foreign aviation matter with the Civil
Acronautics Board, Air Coordinating
Committee, Department of Defense,
the International Civil Aviation Organ-
ization and other groups.

® Management services would be re-
sponsible for administrative control of
all FAA expenditures,

® Planning. FAA savs it needs a staff of
“forward thinkers” in this feld to stav
ahead of such problems as air trathe
control,

® Research and development would as-
sume the same functions now being
handled by the AMB.

® Personnel, a wide category which FAA
claims has “peculiar problems” as
cvidenced by the present difficulty in
filling traffic controller vacancies. The
agency feels present controller training
programs should be expanded and
emphasis placed on radar operation.

® Rules and standards would form and
enforce rules and standards for the
certiication of both men and equip-
ment under enginecring and medical
subdivisions, In particular, emphasis is
expected to be placed upon the medical
aspect with the appointed head serving
on an equal basis with the head of this
division or possiblv being named to
admimister a separate department on a
level with other top positions.

® Trathe control function will remain
much the same as the present except
that appointment of a top-level leader
would place it at the right hand of the
FAA administrator and on an equal
foohing with other major categories.
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Seaboard & Western’s Outlook Improves

New York—Outook for Seaboard and
Western Airlines has improved over the
carly months of this vear, when the
carner's losses were ]tig]i and 1ts cash
position poor.

Seaboard, only all-cargo scheduled air-
line on the North Atlantic, ran into
trouble mn the third quarter of 1937
with a loss for the period of 5176,000.
The situation worsened during the last
(quarter of the vear and reached its low
point during the first four months of
19558 when losses totaled $1.900.000
and scheduled ton-miles dropped §8.5%
from the same 1957 period.

Net loss for 1957 was S401,.554. The
carriers cash balance at Dee. 31 was
$263,000, with a negative current po-
sition of 53,100,000 and a negative cur-
rent ratio of four to seven.

Contributing to Seaboard’s condition
were less-than-expected common  car-
riage freight business and falling off of
the non-scheduled and leasing activi-
tit:s;bwhi{'h provide the bulk of the car-
MEr's revenues.

But a turn for the better began last
May. The second quarter of 1958
showed a profit of 5301955, cutting
the loss for the frst six months of this
vear to $1,225.269. Operation s sthll
running in the black.

Comeback Factors

Among the factors helping Seaboard
to a comeback:
® Authority to carry U. 5. mail, granted
in Mayv under an exemption while Sca-
board’s application for certificate mail
authority 15 being considered by Civil
\eronautics Board.

e Sharp pickup in scheduled freight
business. Despite the decrease of the
hirst four months of this vear, ton-miles
for the fhrst eight months were 15%
over the same peniod of 1957, Result
was due to a 41% jump during the four-
month period May through August.

® New lease contracts, including wet
lease arrangements with Irish Airlines
and Sabena (wet lease includes flight
crews and sometimes maintenance as
well as the airplanc).

During the period of severest hinan-
cial stram, Scaboard was forced to cur-
tail the development of its scheduled
freight service.  Personnel were  cut
from 1,020 to a low of 853 in March.
A number of unproductive scheduled
flights were canceled. During the period
January through May, 1958, 44 cancel-
lations were made out of a total of 144
castbound scheduled flights, Another
39 of the flights were delaved.

Most of the cancellations took place
on weekends when freight volume was
lowest,

Bv July 31, however, Seaboard had
brought its pr.'mnnm:.l total to 1,121,

40

higher than the total before lavoffs
began.,

In addition to the above ecconomies,
Seaboard improved its immediate cash
position by purchase of the stock of
Seagull Air Transport Corp. for 51 mil-
]lﬂn Of the total, $200,000 was paid
in cash, S200,000 by the issmance of
note at 5% interest, and the balance
m cash and Seaboard common stock at
58 per share.

Scaboard also retired S404.100 of
Seagull debentures outstanding, Result
of acquiring Seagull's assets was a net
cash improvement of S600,000 for Sea-
board and acquisition of a Lockheed
Super Constellation which  Seaboard
had leased from Seagull at 535,000
monthlv. Of course, long-term debt
was increased.

Main cause of Seaboard’s financial
troubles was the 1. S. business reces-
sion, Arthur V. Norden, Seabeard ex-
ecutive  vice president and  treasurer
told Aviarion WEEK., Aside from the
mail authonty, the improvements in
Seaboard’s position have been possible
onlv because of an upswing in the gen-
eral economy, Norden said. The whole
airfreight industry is enjoving the ef-
fects of this up‘ﬁ.mw he added.

One way in which the recession hit
Seaboard was in falling off of wet lease
business because its potential customer
airthnes were having their own prob-
lems, Revenues from this source de-
clined from 52,283,781 in the second
quarter of 1957 to 5749 in the third
quarter and to nothing in the last
quarter of 1957 and the fArst quarter of
1958,

This business has picked up again,
and 1958 wet leases include a long-term
agreement with Trish Airlines, cffective
last April, and wet leasing of three
Super Constellations to Sabena for four
and a2 half months, the latter transac-
tion worth about $3 million 1n income
to Seaboard. The cargo line also has
arranged to buy a 25% interest in Irish
Airlines at a cost of 51.4 million. Rais-
ing the cash to consummate this deal
is not an immediate problem, however,
as CAB consideration of the agreement
only recently reached the pre-hearing
stage.

Another item of recent business was
the drv lease, effective in March, of an
nrplm:: to Portuguese Airlines involv-

ing $625,000 in charges.

The wet lease business, Norden said,
should offer great potential during the
airlines’ transition to jets. For ex: imple,
an airline with jets on order for 1961
delivery may be faced with need for
ereater capacity to handle traffic in the
meantime. Rather than tie up funds
in the purchase of additional piston
equipment, it might decide to lease

planes and crews to take care of the
expansion until the jets arnve.

Seaboard no longer has immediate
cash problems, Norden said, and mos.
of the airhimes’ dificulbies are now un-
der control. Growth of the scheduled
freight business, the long-term Irish
Airlines deal, and the carriage of U. S.
mail provide three areas of torecastable
mcome, Norden pointed out. In addi-
tion, over-all mcrease i NMilitary Air
Transport Service business from $57
million in 1957 to S80 million set for
this vear offers the strong possibility
of a “reasonable amount” of income for
Seaboard from this source.

The mail authority, Norden said, has
meant revenues of 580,000-590,000 a
month for Seaboard. If the airline had
heen authorized to carry U, S, mail last
vear, he said, it would have wound up
mn the black.

Competitor Objections

Seaboard’s application for amend-
ment of its certificate to authorize the
carriage of service-rate mail has been
apposed by Pan American World Air-
wavs and Trans World Airlines, on the
grounds that Seaboard’s service s not
necded, diversion of mail revenues to
the cargo carrier would hurt PanAm and
TWA, and that Seaboard is not ht,
willing and able to perform the service,

CAB Examiner Richard A. Walsh,
however, recommended last month that
the Board approve Seaboard’s applica-
tion. The examiner reported that Sea
hoard’s service had alreadv provided
substantial benefits in the transatlantic
air mail service—indirectly including a
change in a Pan 1111Lr1+::m all-cargo
ﬁciwdnl{: friom 6 a.m. to 3 am. to mect
the service offered by Seaboard’s 4 a.am.
departure from New York.

Regarding diversion of mail revennes,
the examiner contended that an csh
mated S1.011,013 annual  diversion
from Pan American and S674,764 from
TWA would represent l;'|-1'|'|j-.' 7% of Pan
American’s Atlantic Division revenues
of 5134647409 for the vear ending
June 30, 1958, and onlv 9% of TWA's
imternational revenues of 573,364,656
for the same period.

In his report, the examiner said Pan
American cited a decline 1 Atlantic
Division profits from nearly 512 million
in 1956 to $328,000 for the first seven
months of 19358, TWA's international
operation loss for the 1958 period, the
examiner noted, was reported as
54,640,000, The carners 1mply, the
examiner said, that certification of Sea-
board for mail service “will be the ulti-
mate factor that will cause them to re-
turn to subsidy. . . ."”

As to Scaboard’s ftness to perform
the service, the examner noted 1m-
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provements in the carmer's fnancial
position and suggested that further 1m-
provements would follow from an up-
surge in business which in July in-
creased Seaboard’s load factor from 35
to 70%.

According to the examiner’s view,
mail revenues should enable Seaboard
to continue the development of its
transatlantic freight service by ensuring
schedule stability. Although the airline
does not concede that U. S. mail author-
ity is necessary to continuation of
scheduled service, the examiner feels
that with the mail insurance, Seaboard
will be able to operate many schedules
which otherwise might have to be can-
celed because of insufhcient freight
business. The airhine currently npf:mtr:r.'
six weekly roundtrips to Furope.

Norden told HHAIHH WEEER that
the “cornerstone” of Seaboard’s busi-
ness is the scheduled operation, which
the airline has been flying since April,
1956, “This 15 where we have chosen
to make our living,” Norden said, and
future potential lies in the scheduled
business.

Seaboard’s scheduled service revenue
i 1957 was $3.725,555 and revenue
from other sources was $15.278,225.
In the first quarter of 1958, scheduled
revenue was 51,008,193 and non-sched-
uled revenue was $2,579.685.

The carrier Hew 11,034,000 revenue
ton miles last vear in its scheduled
operation out of a total of 25,925,074
available ton-miles, for a load factor
of only 43%.

About the same load factor per-
sisted during the first half of 1958.
Average 1957 ton-mile vield was 33.76
cents, against operating expenses  of
55.508 000, for a loss in the common
carriage operation of $2,082,000.

Seaboard flew S85.071.000 ton-miles
during the first eight months of this
year, This 15% increase over the same
period of last vear compares with an
11.6% increase i total transatlantic
freight ton-miles during the period.

Seaboard reports it carned during
the same period 14.9% of all tonnage
flown by all carriers between the U.S.
and Furope; 45.8% ot all tonnage
flown over the route in all-ca rgo aircrakt;

and 66% of all tonnage flown bv U.S.
flag carriers in all- mrﬁfu atrcraft over the
route,

The airline’s fleet consists of four
owned Super Constellations;  seven
leased Super Constellations: two owned
Douglas DC-4s and two leased DC-Hs.

Norden said Seaboard 15 interested
in new equipment such as the turbo-
prop Lockheed C-130 with rear-loading
doors—a feature of great importance, he
helieves, because of the vital element
of ground time for loading.

Hut we want to get hL.ﬂtIu first
betore we go into the qutshr:m of new
cquipment,” he added.
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High-Speed Taxiways
Recommended by AMB

Washington—Airways Modermzation
Board last week recommended high-
speed taxiway turnoff speeds of 65 mph.
as one of the most f-.,.mhI-; methods of
increasing runway acceptance rates for
landing aircraft.

Reporting on the results of a 10-
month study of taxiway locations and
design tests conducted by the Univer-
sitv of California at McClellan AFB,
Calif.. under a $65.000 contract, AMB
said the higher turnoff speed could be
utilized safelv by both civil transport
and mlitary aircraft on wet or dry
pavements.  Providing turnoft angles
ranging from 30 to 45 deg. as compared
with the conventional 90 deg. taxiways
under the new ecriteria could reduce
the runway use time of each landing
aircraft In an estimated 20 sec., the
board said.

Actual test results were based on
operations conducted by Air Force and
Navv planes and crews, both at Me-
Clellan and the Wright Air Develop-
ment Center in Davton.

Military aircraft equivalent to the
Convair 240, Super Constellation and
the Bocing 707-120 were used in the
test flights along with the F-100, B47
and B-52.

Taxiwav researchers also determined
that vellow reflectorized stripes would
aftord the most effective dayvtime taxi-
way guidance. Nighttime guidance, they
said, should be based upon a system
that shows both the edges of the pave-
ment and the taxiway centerline as a
continuous line of light.

AMB said 1t regards as an “extra

dividend” a special “button” lighting
svstem developed during the project
for runway-taxiway centerline expern-
ments,

The buttons, disk-shaped lghts
about 6 in. n diameter, proved in-
vitlnerable to weather and damage from
aircraft during the tests.

Extension of its contract with the
Universitv of California was also an-
nounced by the board to provide further
research on taxiway and runwayv light-
ing in connection with the new taxi-
wav design criteria. A major portion
of the new studv will concern the spac-
ing and brightness of lights for the
centerline and threshold of the runway,
including artificial fog tests at the
school’s fog chamber.

Further plans call for a practical test
of the button system by installing a
centerline svstem on San Francisco's
airport runway 28R, and centerline and
edge hghl‘mg on one of the airport’s
existing taxiwavs, AMB added.

First Two Electras
Delivered to Eastern

Washington—FEastern Air Lines  re-
ceived the first two of its fleet of 40
Lockheed Electras last week and an-
nounced the turboprop transports will
eo into scheduled service Dec. 1.

American Airlines last week accepted
delivery on the frst of its order ot 30
Bocing 707 jet transports. Now h{.ir?
used for training purposes, the aircratt
will be used on American’s frst coast-
to-coast jet service in January. The
airline also has ordered a total of 25
Boeing 707-023s for delivery through
1960-1961.

i
Il

Convair 880 Fuselage Mated

Forward fuselage section of first Convair 880 jet transport has been mated at San Diego
plant of Convair Division of General Dynamics Corp. Initial aircraft will be used with
two others for extensive flight test program; another will be used as proof test aircraft.
Fuselage equipped with stub wings will be used for a vear of pressure eveling tests. First
three aircraft are Trans World Airlines configurations; airline has ordered 30 Convair 880s.

First flight will be early next year.
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The short-to-medium range Boeing 720 has a higher point-to-point

speed than any other jetliner in its class. By increasing the angle of |

These airlines have ordered Boeing
707 and 720 jetliners:

AIR FRANCE
AIR INDIA « AMERICAN
B.0.A.C. « BRANIFF « CONTINENTAL
CUBANA « LUFTHANSA
PAN AMERICAN « QANTAS « SABENA |
SOUTH AFRICAN « TWA |
UNITED « VARIG « Alse MATS

sweep-back of the inboard wing, Boeing stepped up the 720%s cruise
speed to 614 miles an hour, and its Mach limitation number to .90,

Sister ship of the CAA-certified 707, the 720 incorporates design
advances based on a continuing prototype flight-test program. The
720 incorporates, also, all of the advantages of the experience Boeing
gained in building over 1600 large, multi-jet aircraft—more than any
other company in the world.

BOEING 7240

Blackburn ﬁ.'lﬂ?# Turboprop Transport

Three-view drawing of Blackburn B.107A
which has lH."i:tr|:.' 2,000 cu. ft. cargo capacity.

turboprop  transport shows large tnselage
Design uses Blackburn Beverley wing and

empennage mated to fuselage. Transport powerplants are four Rolls-Royee Tyne turboprop
engines rated at about 5,000 eshp. each. Maximum pavload is 38,000 Ib. carried for 1,300
waut. mi. range at altitudes up to 30,000 ft.

Congressional Support of Subsidy
Hampers Local Service Rate Bid

Washington—Congressional  support
for imdcehmite continuance of subsidy
pavments to local service carners may
block the airlines” hopes for victory in
the Local Service Rate of Return Casce.

The carners are basing much of their
plea tor a higher rate of return on the
premise that it will md in eventual
mdependence from subsidy, which, thes
contend, hampers attempts to attrac
cipital for equipment purchases

Their argument, however, is handi-
cipped by congressional uargings  that
the Civil Aeronautics Board continue
such fnancial ad.

Added indications that subsidy mav
emuerge as i kev to the defeat of local
service  demands  were  contained  in
weent comments by the Board’s bureau
counsel who already has recommended
a nate of 9.5% based upon investment
as opposed to airhne regquests for a
14% return on an operating  margin
(AVY Mav 12, p. 40).

F'ramework for the bureau counscl
stind 15 a “cost of capital” formula
designed to determine the final rate
which 15 1.5% above that presently
allowed the 13 local carriers. Basing a
rate on mvestment worth 1s not Jcc{*]:tn
able, the carriers claim, because of their
weak hnancial condition and lack of
modern aircraft. They also add that
their present inability to attract invest-
ment capital makes the “cost of capital”
approsach unworkable.
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Replving to local service complaints
that subsidy constitutes a habiiity since
mvestors are warv of risking capital m
an imdustry characterized by high capital
turnover, the burean counsel said Ln.n'i
abilitv of Scction 406(b) of the Civil
Acvronautics Act outlining subsidy pro-
visioms  makes such a nisk Uvirtually
nonexistent.

“Whatever unpression  the carriers
want to give on the record, the best
evidence as to how  they rLg.trd the
availability of Section 406(b) is afforded
by the |Jrn-1||pl‘|1.L~e.'-. and frequency with
which thev have mvoked this protection
in the past,” the burcau counsel said

Calling attention to past government
support “of subsidy and  “indications
that it will be even greater in the
future,” the bureau termed such pav-
ments a “guarantee” against loss which
“unquestionabh lessens the in-
vestor's nisk.”

[n rebuttal, the local service operators
sav that subsidv only serves to under-
score the financial weakness of their
mdustry, ties profits direetly to regula-
torv action of the Civil Aeronautics
Board, restricts the opportunity for high
profits songht by investors and limits
the attractiveness of local service securi-
ties to the Board's subsidy pohey.

As evidence that subsidv has failed
to aid m attracting investors, the carriers
said thev have been unable to secure
long-term debt financing and have been

torced to rely on lagher mterest short-
term loans with repavment  schedules
ranging from 30 davs to about threc
VTS,

During the past L‘lg]t years, they
said. local service carriers have obtained
more new capital by increasing then
dceounts pu,qhh, than by new common
stock equity. While the common stock
equity during the period increased by
only $3.5 million, the local carriers said
their working capital has shifted from
4 positive base uf $620,000 to a nega-
tive working capital of 54.6 nullion,
leaving a tnLﬂ mcrease in working cap-
ttal of $5.2 million.

National Reports Loss
After FY 1958 Profit

Washington—National  Airhines  last
week reported a net loss of 5605,31€
for the fiscal vear ending June 30 as
compared with a profit of $3,133,499
for the previous vear.

Operating  revenues decreased  from
the $56.8 million of 1957 to 553.8
million for the previous vear, while
operating  expenses  of $54.7 million
represented an  increase in costs  of
nearly S4 million.

National had an operating profit of
S6& mullion m 1957 as compared with
an operating loss of 5905499 for the
past fiscal vear.

Nuch of the mcreased expense level
Wils 'E'IrT'ILIL]- h"l. dLI}'I.'LCI:III{!I'l and amaor-
tization charges of $7.423,546, which
were 249 higher than the 56 million
mcurred n 1957, National smd. In
crease 1n this expense resulted from
the purchase of four Douglas DC-TB
and four Lockheed 1049-H aircraft dur-

iug the vear

Pacific. West Coast

Get Route Extensions

Washington—\West Coast  Aiarlines
and Pacihc Airlines have gained new
route extensions as a result of tentabive
Civil Acronautics Board approval in the
Pacihe Northwest Local Serviee Case.

Pacific will be granted an extension
north from Crescent City, Calif., to
Portland, Oregon.

West Coast would be permitted to
add Salem, Bend-Redmond, all in Ore
gon, and Newport-Toledo, to its pres.
cnt Portland-Klamath Falls, Ore., route
which would be extended south to
Sacramento and San  Francisco-Oak-
land. Service to the east would be ¢x-
panded by an extension from Klamath
Falls to Boise, Idaho, by wav of Lake-
view and Burns, Ore. In the north,
Omak, Wash., would be added to the
West Coast svstemm with Northwest

Airlines :lﬁ’fh{:fﬁ}' to Wenatchee can-
celled.
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Passenger
Revenuve
DOMESTIC TRUNK
American, . 23,182,418
Braniff. ... ... .. 4,617,722
Capital. ... ... ..., B,505,965
Continental 2,675,894
Delta. ... ... coaf 0,290,006
Eostern........ .. 0cvvneeaq] 19,471,771
Naotienal..................1 3,572,894
MNertheast, . . .. ..o 2,133,788
Northwest. . ... . ... .....| 6,402,803
Trans World. . ............ | 19,807,152
United . _ . . sl DENITATT
Western 4 060,171
INTERNATIONAL .
American ' 632,072
B s e D 629,733
Caribbean-AHantic. . . ... .. 194,556 |
Dalta. . . . . 501,027 |
Eastern 2,306,790
Mackey 135,015
Mational.. . .. . ... ........,. 416,224
MNorthwest . iy Send 2,403,631
Pan American
Alaska . 341,000
Atlantic . . 13,458,000
Latin America oo 6,247,000
Pacific . ..l 5,190,000
Panagra. . 1,07%,000
4T T N VS i .
Trans Caribbean™ .. . R e o
Trans Waorld . . . . F,638,714 |
UMCA . 4,286
United 1,706, 784
Western. . . . 131,573
LOCAL SERVICE
Allegheny . . 584,194
Bonanza. 231,744
Central. . | 169,544
Fronfier. . ... .. .., ..., ... 331,457
Lake Central. . . . .. 178,371
Mohawk . . . . ... . . 556,635
MNorth Central . . . 882,932
I b i it (L e 434,324
PR s pase ekl s T
Piedmoht. 584,749
Southern . . 231 . 737
Trans-Texas . 312,300
West Coast, 271,835 |
HAWAIIAN
Hawailen. .. ............. &77 , 622
Trans Pacific. . 280,182
CARGO LINES
AAXICO*, . - | e | s
Aerovias Sud Americana, . . 135,811 ...
Flying Tiger,....... .
Riddle. . ........... |
Secboard & Western®
RREN: it &
HELICOPTER LINES
Chicage Helicopter. ) 49,049
Los Angeles Airways Al 19,783
MNew York Airways” ! e
ALASKA LINES
Alaska Airlines. 257,947
Alaska Coastal 121,938
Cordova. ... .. \7, 752
BB i s e 49,442
MNMarthern Consolidated . | | . . 112,617
Pacific Northern. ... .... 73,671
Reeve Aleutian™. . .. ... ST
Wien Alaska. . . . 170,483 |

* Not available.
* Net operating income,

Airline Income & Expen

(IN DOLLARS)

¥ Property figure.

536,703
123,324 |
187,471
19,206 |
145,065 |
316,300
74,907
25,548
155, 694
382,390
752,045
71,709

3,252
7,570
1,950
5,110
32,332

1,315
526,137

13,000
670,000
180,000
541,000

46,000

515,797

47,015
| 324

11,112
4,145
&,336

207 1101
3,945
7 142
19,657

233,7094
e.,927
797
Q. 574 |
3,481

3,507
606

7,525
5,293

129, 6991
10,084

ses — August, 1958

— e | — o e 1
| | |

1 Includes feder

5 Net income or loss.
Compiled by AVIATION WEEK from airline reports fo the Civil Aeronautics Board.

al subsidy.
4 Common carriage.

Mot
| Total Total Income
Exprass | Freight Chartar Operating Operating (Before
Revenue Expenses Taxes)
| ——

2,597, 4847 ... 89,236 28,518,689 | 24,075,723 4,809,072
55,300 179,237 6,346 | 5,071,483 | 4,594,082 421,010
118,535 143,010 19,4634 9,092,021 8,410,015 589,006
17,885 67 , 634 54,657 | 2,942,187 2,664,969 277,218
@9 .188 294,229 87,239 7,054,067 6,543,273 461,790
81B. 90 ... ... 3,018 | 20,745,094 18,668,318 | 1,940,601
23,505 117,528 140,368 @ 4,006,485 4,160,854 @ — 148,695
12,420 38,411 5,299 | 2,253,679 2,482,380 — 41,138
443 947 ... ... 24 947 7,061,097 5,690,786 1,3%90,311*

1,025, 1898 ... 14,418 | 21,117,692 | 17,977,851 | 2,892 804

A LR 190,235 | 29,460,484 | 23,396,044 5,841,443
32,000 | B4, 812 35,375 | 4,326,834 | 3,456,594 787,412
53.525¢ .......... 713,061 589,294 127, 445

ey et et 36,497 I L 704,847 658,032 39,014
CIE Ly (ORI 2,244 212,631 173,811 | 38,901

I 10,319 45 539,772 473,382 62,097
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WHEELS DOWN ON GO AROUN'.When you miss an ap-
proach and take a wave-off, it's good technique to leave
the wheels down on the go around. Thus you avoid the
chanee of forgetting to lower them again before landing.

"

HAVE YOU CLOSED YOUR
FLIGHT PLAN?

CLOSE FLIGHT PLAN. Upon arrival at destination, be
sure to close vour flight plan with the CAA. If this isn’t
done, your plane will be reported missing and a search
will begin. Result: embarrassment for you, a possible
fine, and great expense for the government.

REMEMBER:For “Happy Flying”...look for the famous
ESS0 Sign for the most dependable aviation products.

W%ﬁg-
WING TIPS

GAS EHEE“.I{EEP an old jar, or even an empty tin can,
handy when checking your fuel supply prior to take-off.
Drain-off at least a cupful of fuel and examine it for
color, water, and dirt which might forecast trouble.

i

ESSO DEALER AIRPORTS. After each landing, see to it
that your plane gets a thorough service checkup. How?
By choosing an airport that has an Esso Aviation
Dealer. There are over 600 from Maine to Texas . . .
where you get the finest in aviation service (and the
finest in Esso Aviation fuels and lubricants, too).

ESSO STANDARD OIL COMPANY

ESSO RESEARCH Works Wonders With Oill




HIGHEST PROFIT POTENTIAL

A6

EVER OFFERED

For most American carriers in the jet age, the new
jet-prop Vickers Vanguard will offer a profit poten-
tial af least 359; higher than that offered by any
comparable aircraft. With economy class seating,
profits at present fares can be up to 709 higher.

The Vanguard is designed to give the greatest profit
on those stage lengths most frequently lown—baoth
domestic and international. It can serve the U.S.A.'s
busiest air routes more economically than any other
airceraft.

LOWEST OPERATING c0s5T75. Hecent airline studies
showed that Vanguard direct operating costs (based
on a 139-seat configuration and compared with
economy class configurations in other craft) will be
lowest of all competitive airliners—jet or piston—
on stages from 200-2000 miles. And because of its
operational flexibility on many of these routes, the
Vanguard may well offer the fastest schedules.

The Vanguard has many operational advantages.
It presents no new A.T.C. problems or runway
or noise handicaps. The large, well-balanced pas-
senger /freight eapacity makes it an off-peak money
earner. Simultaneous on-and-off payload handling
and over-all acecessibility give extra-fast turn
around. The proved reliability of Rolls-Royce jet-
prop engines means top operating economy.

But above all, no other jet age airliner has been
developed from nearly as extensive a backlog of
actual airline experience as the Vanguard—backed
by over 1 Y4-million Viscount flying hours world-wide
with over 30 airlines.

Fleets of 20 Vanguards each have already been
ordered by TCA and BEA. For detailed figures and
a cost analysis tailored to your operations, contact
Christopher Clarkson, U.S. representative, 10
Rockefeller Plaza, New York 20, New York.
Phone: Clrele 7-3515.

NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT...

VICKERS VANGUA

POWERED BY FOUR ROLLS-ROYCE TYNE ENGINES
VICKERS-ARMBTRONGS (AIRCRAFT) LTD.» WEYBRIDGE, ENGLAND » MEMBER COMPANY OF THE VICKERS GROUP

SHORTLINES

» Alaska Airlines has accepted delivery
of its third Douglas DC-6 and expects
to place the aircraft in service m De-
cember on i1ts  Portland/Seattle-Fair-
banks-Anchorage route. An airhne cf-
ficial also reports that, during August
and September, Alaska’s share of the
traffic from the Pacihc Northwest and
FFairbanks increased from 11% in Sep-
tember, 1957, to 44% in September of
this year.

» American Airlines flew 9,455.000 ton
milfzs nf airfreight during September
for, savs, a new domestic 111{[1151‘1‘\
ILEﬂrd The September figure also rep-
resents the second consecutive month
American has fown more than nine
million ton miles of airfreight.

» Flying Tiger Line reports September
airfreight qu.uuu. of $1,126,390, a
gain of 56.3% over the same month of
1957. Flying Tiger's nine-month hg-
ures for airfreight reached 5,421,590,
an increase of 19.7% over the corres-
ponding period in 1957.

» Scandinavian Airlines System began
uonstop service between Anchorage,
Alaska, and the three Scandinavian
capitals on Oct. 22 using Douglas
DC-7C aircraft. The airline has been
using Anchorage only as a fuel stop on
its polar route from Europe to the Far
Fast but will now make Anchorage a
regular passenger stop.

> Seaboard & Western Airlines has re-
ceived a Military Air Transport Service
contract totaling $2 million for the
transport of III%ITHT}T freight between
the U.S. and Europe. The airline will
flv 2,100 tons of freight during the next
six months from Dover AFB, Del., to
Chateauroux AFB, France. Seaboard
& Western transatlantic air  freight
traffic totaled 4,275,578 ton miles dur-
ing the quarter ended Sept. 30, an in-
crease of 68.5% over the third quarter
of 1957. Seaboard’s nine month air
freight figures stand at 9,441,707, a
20.8 increase over the same period of
last vear.

» Southem Airways plans to begin non-
stop service between Atlanta, Gadsden,
Ala.; Anniston, Ala., and Memphis on
Dec. 1. The Georgia-based local car-
rier will begin nonstop service between
Huntsville, Ala., Atlanta and Memphis
on Dec. 1 and will add a roundtrip
flight between Huntsville and Atlanta
on Jan. 5. Also on Jan. 5, Southemn
will add a second roundtrip nonstop
flight from Eglin AFB, Fla, to New
Orleans in addition to its flight sched-
uled to begin on Dec. 1.
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» Watch for a new management-level shakeup at Trans World Airhines.
Shakeup may be one of the first moves of new TWA President Charles
Thomas. Recently returned from a tour of TWA's international routes,
Thomas is expected to coordinate the move with Board Chairman Warren
L. Pierson.

» Trunkline passenger load factors hit a three-year low of 58.82% during the
12-month period ending in September, according to latest Air Transport
Assn. figures. First-class domestic load factor slomped to 57.43%, coach
service tﬂ 60.97%. Revenue passenger miles climbed to 24.62 billion; avail-
able seat miles totaled 41.85 billion.

» Merger speculations between Cia Mexicana de Aviacion and Acronaves
de Mexico are growing. Observers say the Mexican government would
approve such a union which could provide a powerful bargaining argument
in its hopes to back a major overseas flag line during bilateral talks with the
U.S. this winter. While neither airline will venifv the merger possibility
they recently combined all equipment on the West Coast routes from
Mexico City to Los Angeles in a bid to boom the tourist trade.

» Final settlement of the Qantas Empire Airways application to enter the
U. S. domestic market (AW Oct 20, p. 46) promises to be lengthy and hotly
debated. Civil Aeronautics Board attorneys are still studying the legal
implications of the Australian carrier’s application and will not rule upon
the bid until comments have been received from the Department of State.
If decided against Oantas, the case could be carried to the Supreme Court
for a ruling, Another alternative wonld involve direct consultations between
the U.S. and Australia and, if still unsettled, a final determination through
arbitration moderated by International Civil Aviation Organization.

P \Weather continues to pose the greatest threat to small aircraft, which last
vear were involved in 3,758 accidents, 371 of them fatal with a total of
721 fatalities resulting. Civil Aeronautics Administration said last week that
of the 3,758 accidents, 403 were attnbutable in some way to weather condi-
tions. Although last vear's accident tally is higher than the 3,147 recorded in
1956, the fatality rate per fatal accident remained at approximately the same
level.

® Delta Air Lines has begun construction on a new $100,000 air-freight
terminal at the Atlanta Airport. Scheduled for completion by January, the
new facility will cover 5,000 sq. ft. of floor space with dock space for eight
trucks and three cargo aircraft,

» Russian officials, in a rare departure from their policy of remaining silent
on aircraft crashes that occur within the Soviet Union, last week announced
the crash of a Tu-104 et airliner on Oct. 17, an estimated 360 mi. cast of
Moscow. Radio Moscow announced that 65 passengers and hve crew
members lost their lives when the twin-jet crashed on the final leg of a
Peiping-Maoscow flight. Soviet cabmet ordered a top-level investigation.

» Although not connected with the recent crash, European observers say
the most notable operational flaw in the Tu-104 is the jet airliner’s tendency
towards tire blowouts on landings. The problem, witnessed in Europe on
several occasions, also was evidenced in the U.S. in February when the Rus-
sian jet blew two tires on touchdown at Baltimore,

> U.5. Weather Bureau realized a major step forward in its five vear
modernization plan last week when the Civil Aeronautics Administration
announced the award of a $2.1 million contract for high-speed teletvpe-
wnter systems. Designed to replace manual machines now in use, the new
systems will allow transmission of 600 words per minute and mav later be
increased to 1,000 words. Manufactured by the Teletypewriter Corp. of
Chicago, initial installations of the new units will be at Cleveland, Atlanta,
Kansas City, Fort Worth, San Francisco, Salt Lake City, Denver, New
Orleans, Chmanﬂ Washington and New York,

‘AIRLINE OBSERVERI
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THIS ... IS FLIGHT REFUELING, INC.

FAST FLUID TRANSFER SYSTEMS
(LOX, N2, Hg, JP Fuels, H20O32, Heated Gases)

AERIAL REFUELING SYSTEMS

CONTROLLED
AIRBORNE SUSPENSION SYSTEMS

NUCLEAR ACTUATING MECHANISMS

SERVICES --ENGINEERING,
MANUFACTURING AND TESTING

Integrated facilities for the study, development,
testing and manufacturing of lightweight systems,
sub-systems and components.

FAST FLUID TRANSFER SYSTEMS

Air to air, ground to air, ground to ground, sea to air,
sea to sea . . . from Av-gas to nuclear coolants. Ac-
complishments include ground fueling of Thor missiles
and ship-to-ship refueling at sea.

AERIAL REFUELING SYSTEMS

FRI's years of designing and manufacturing Probe
and Drogue Refueling Systems for all types of aircraft
have resulted in the most advanced techniques in this
specialized field.

CONTROLLED
AIRBORNE SUSPENSION SYSTEMS

Suspension of various objects from airborne bodies.
Projects include high speed target towing systems,
trailing of dipping sonar systems, cable-laying car-
tridges and hre-hghting packages.

NUCLEAR ACTUATING MECHANISMS

Mechanisms for automated control rod actuation,
valving and other fluid control in all types of instal-
lations. Automated fueling and defueling devices.

SERVICES --ENGINEERING,
MANUFACTURING AND TESTING

Studies by Flight Refueling’s staff of creative en-
gineers in the fields of fluid transfer and aerodynamics
have resulted in a wealth of experience applicable to
problems in these and related areas. Complete facil-
ities are available for the production and testing of
subassemblies and components to military specifi-
cations. Full range of equipment for environmental
testing to MIL-E-5272.

The vse by government and Industry of these Integroted facil-
ities for prime and sub-contracts has resulted In successful com=
pletion of projects as scheduled and within budget limitations.
Write for illustrated literature.

Flight Refueling, Ine.

FRIENDSHIP INTERMATIOMAL AIRPORT = BALTIMORE 3, MD,

West Coast Representative: William E. Davis, Box 642, Inglewood, Calif,
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INTER-ORBITAL transfer phase of Mars probe by ion-propelled vehicle is most difficult phase of the mission for navigation computer
which must determine the precise point where the direction of vehicle’s thrust is shafted (2, left) to bring it into Mars orbit. Most difh-
cult problem m computer design for Mars probe vehicle is to obtain suthcient reliability for a long mission. The computer must have a
nean life to tailure of near 70 years to ofter 999 probability of not failing,

Space Computers Need More Reliability

By Philip J. Klass

Washington—Dlesign  of a  digital
computer required for mavigation and
control of even the more difheult inter-
planetary space probes appears to be
well within capabilitics of the present
state of the art, except in the area of
rchability where large 1mprovements
are needed

This conclusion, by C. F O'Don-
nell, chief, Weapon Svstem Analysis,
North Amencan’s Autonetics Division,
15 based on an analvsis of the computer
wquirements for a mission which 1im-
poses the most difhcult variety ot tasks
on the space-borne computer. This 1s
an orbital probe of Mars and return to
carth, usmng a rocket-launch o place
vehicle mm orbit around the earth and
wm propulsion to take it to Mars and
place it in orbit around the planct.

Computer Accuracy

The analysis indicates that the re-
quired computer accuracy, speed and
capacity can be achieved using existing
solid-state  devices and  techmques
However, unless “gant stndes” are
made m mmproving reliabilitv of com-
puter's component parts, O'Donnell
savs, an extensive supply of spares must
be carried aboard the vehicle and the
computer must be accessible to crew in
Hight to permit repair and servicing.

A similar conclusion 15 reached by
Wright An  Development Center's
IFlight Control Laboratorv mm a reha-
bilitv analvsis ot a bnef moon probe

AVIATION WEEK, October 27, 1958

which lasts for less than 11 davs, com-
parcd with the 14 vears required for
the Mlars probe. WADC Technical
Note 58-156, by Ronald O. Anderson,
estimates that there is a probahility of
onlv 0000045 of a digital computer
operating without failure for 10,6 days
required for the moon probe. By way
ot comparison, WADC estimates that
the attitude gvros would have an 0.57
probabilitv  of performing 10.6 davs
without failure, or roughly 20,000
tunes  the reliability of the digital
computcr.

In the Autonetics analvsis, a seven-
phase mission to Mars and return was
considered:
® Phase 1: Rocket-launch into orbit
around the earth.
® Phase 2: Acceleration to breakaway
(escape) veloaity by 1on propulsion,
® Phase 3: Inter-orbital transfer to the
orbital radwus of Mars.

e Phase 4: Plucing vehicle in orbit
around Mars.

® Phases 5, 6, 7:  Breakway from Mars,
inter-orbital transfer back to earth and
estabhshing vehicle in orbit around
carth, using acrodvnamic forces to dis-
sipate encrgy.

Use of a vehicle-borne computer to
establish the initial orbit around the
carth is quite similar to the problem
of gmding a long-range ballistic missile
and thus should pose no difficult
problems. The computer obtains in-
formation from accelerometers and
gvros, computes vehicle velocity vector
magnitude and  direction, generates

steering signals to properly orient veli-
¢le and then cuts oft power when the
desired terminal velocity 1s reached,

Terminal velocity must be controlled
to within one part in 5,000 to establish
a suittable orbit, or to within 5 ft./sec./-
sec. at a 25000 ft./sec. terminal
veloaitv.  Since the wvehicle will be
accelerating at around 300 ft./sec./sec
(10 Gs) at this time, the computer
must require  something  less  than
1,/60th of a second to perform its com-
putation if cutoff velocity 1s to be held
to within 5 ft./sec./sec. This suggests
a computer with a solution time ot
approximately 10 milhiseconds or less,
(' Donnell savs.

Since most small general-purpose
computers require 3 to 10 milliseconds
just to make a single multiplication,
O'Donnell believes that some form of
mcremental computer is required to
achieve required computational speed.
(An incremental computer does not
recalculate the entire problem from
scratch each time, but calculates only
the change that has taken place since
the previous computation, subtracts or
adds this to previous answer.)

Breakaway

During the breakaway phase of the
mission, vehicle’s ion propulsion pro-
vides an acceleration of the order of
only 0.0001G, approximately 1/10,
UDO0th the acceleration during initial
launch. This requires a drastic rescal-
ing of the digital computer (and
accelerometer sensors) if this aceelera-
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/
{ THE PRE-PACKAGED
\ LIQUID ROCKET ENGINE

m |

ready for
instant firing

includes CLUTE
engine system

factory fueled
no propellant handling

¥
A unique concept in liquid propellant rocket engines, the - ﬂlE ﬁEld
pre-packaged powerplant developed and now being pro- safe
duced by Thiokol's Reaction Motors Division stands as one of flexible

the most significant recent advances in the field of rocketry.

S e R storable
It is high on reliability; can be held in “ready” state for ex-
tended periods of time; and in design will lend itself to many
missile applications.

In your future development programs, you can consider pre-
packaged liquid rocket engines as being available!
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CHEMICAL CORPORATION
REACTION MOTORS DIVISION, DENVILLE, N. J.

*Hegistered trademark of the Thiokol Chemical Corporation for its liguld polymers, rocket propellants, plasticizers and other chemical products

tion is to be measured, integrated and
used to determine vehicle's position n
space. |

An easier solution, O'Donnell sug-
gests, would be to use carth-bound
radar and a transponder aboard the
vehicle to determine its posibion 1n
space, then transmit such information
by radio to the vehicle at periodic
intervals to correct for accumulated
errors in the vehicle-borne inertial sys-
tem.

However, this raises a new problem
for an incremental type computer
(digital differential analyzer), O'Don-
nell points out, because the latter 15 not
well adapted for accepting nput in-
formation which wvaries 1n  separate
jumps—such as the position hxes peri-
odically transmitted trom the earth. lo
get around this, he suggests the addi-
tion of a general-purpose whole-number
computing section, with both sharnng
a common memory storage. The gen-
eral-purpose section would accept earth-
transmitted position information and
substitute it in the storage for the last
vehicle-borne computer calculated posi-
tion, while the digital differential
analvzer goes on with its incremental
computations using the new initial
conditions.

Perhaps the most difhicult part of
the mission, from the standpoint of
guidance and control, is the inter-orbital
transfer phase. To move outward from
carth’s orbit into that of Mars, the vehi-
cle must accelerate, increasing its anguo-
lar velocity relative to the sun. When
the vehicle arrives in the Mars orbit, its
velocity vector must be oriented per-

w
l.-I re

'f i

|r i

e
pa

§v

pendicular to a line connecting the
vchicle with the sun, and its veloaty
must match that of Mars in its orbit
around the sun.

To simplify computer calculations,
(’Donnell  suggests that jon  thrust
initially be applied in a direction per-
pendicular to a line connecting the vehi-
cle and the sun. When the computer
determines that the vehicle's angular
momentum matches that of Nars
(Point 2), the direction of thrust will
be redirected toward the sun.

O'Donnell points out that the prob-
lem involves careful timing in order to
intercept the target planet and 1s
further complicated bv the fact that
the Mars orbit around the sun is not
perfectly circular, nor does 1t lhe 1n
the same plane as that of the earth.

A combination celestial-inertial navi-
gation system is suggested for establish-
g vehicle attitude and position during
the inter-orbital transfer phase of the
mission. A gvro-stabilized platform,
mounting three accelerometers, would
serve as a mount or reference for two
or more optical star-planet trackers.

One optical tracker, sighted on the
sun, would be used to cstablish the
direction of the sun radius vector—
corresponding to  the solar  system
vertical—while two optical sights on
distant stars could then be used to
establish vehicle position. Radio or
staciametric ranging would be needed to
determine vehicle's distance from sun.

Angular measurement of the lines of
sight of the optical trackers must be
made to an accuracy of a fraction of
a minute of arc if any error in vehicle

SR2495 7244 SR260I 7245 SR2498
(6 AKS) (6 JEWA) (6A0Q5) (6J4WA)

Rugged Stacked Tubes

Stacked ceramic tubes in glass envelopes, with novel construction that gives greater rigidity
under vibration and far less microphonics, are now avaitable in two types with several addi-
tional types slated later this fall and next spring. Stacked tube exhibits average of only 1
millivolt microphonic when excited with 241G at 25 cps, compared to 25 to 200 mv, of
conventional tube, Sylvania says. Company says stacked tubes have survived several hundred
hours of fatigue testing at 15G. Currently available are types 7244, dual triode counterpart
of the 6J6WA and 7245, single triode counterpart of 6]4WA. Type SR-2601, beam power
amplifier similar to 6AQ5 will be available this fall and low and high-mm double trindes are
slated to be available next spring, equivalent to types 6111 and 6112, Sylvania also is worke
ing on SR-2495, and RF pentode similar to 6AKS5, For specifications, write Sylvania Radio

Tube Division, Emporium, Pa.
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NOISE SUPPRESSION
in the JET and

ROCKET AGE
ACOU-STACK

silencing system

Designed for Service Where
Intense Heal Is Mol A Foctorl

Fhote shows
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of Acau-
STACK instal-
lation in the
Lewis Unitary
Wind Tunnel.

DURA-STACK

the ALL-STEEL Muffer Developed
for Jet and Rocket Engines!

Dura-STACK
Ground Run-
Up Mutflers

Dura-STACK:
Mufiler for
Test Cells

The Proven Lightweight Portable Jef
Engine MNoise Suppressor for Military
& Commercial Jet Aircraft,

Multi-JET
mounled on
outdoor tes!
stand at
Republic Alr
craft Corp.

|AC offers the most complete line
of noise suppression equipment
engineered for jet and missile
engines of today and tomorrow!
IAC's staff of aero-dynamicists,
acousticians and test racilities
engineers stand ready to serve
you.,
Complete literature available
upon request.

Formerly Aviation Division,
Industrial Acoustics Co.. Inc

341 Jackson Avenue, New York 54
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New General Electric advances in reliable accessory power. ..
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DIAGRAM SHOWING OPERATION OF NEW

MODEL AM-10 TURBODRIVE

New accessory power unit provides simultaneous

hydraulic and electric power

with close frequency control—has 150-hour unit life.

A single, compact, 40-hp turbodrive, this
unit is designed to provide both electric
and hydraulic power for very high-speed,
very high-altitude, long-mission vehicles.
Since development of a satisfactory space
vehicle may well be limited not by its
propulsion system, but by its accessory
power plant—it marks a tremendous
stride in advancing accessory power state-
of-the-art:

. greatly lengthened operating cycle.
Until now, accessory power units have
been designed to operate for only a few
seconds . . . or a few minutes at the most.
General Electric’s Model AM-10 has al-
ready indicated that a self-contained, tur-

bine-driven system can supply reliable
power for 12 hours or more with adequate
cooling.

. + » 150-hour unit life. In addition to a
long operating cycle, the unit has long-
life capability to match design concepts
of recoverable and reusable space vehicles.
It is currently powered by hydrogen
peroxide, but the basic unit can use other
fuels such as hydrazine, n-PN or ethylene
nxide.

.« « precise frequency control. The AM-10
turbodrive has demonstrated that it can
satisfy the extremely tight control re-
quirements of aireraft, missiles and ad-

Manufactured by General Eleciric’s Aircraft Accessory Turbine Department, Lynn, Massachusefts

Progress Is Our Most Important FProduct

GENERAL @3 ELECTRIC

APU FOR SPACE FLIGHT

vanced vehicles. For example, in a 400-cps
system, the change in steady-state fre-
quency after a 15-hp load change is only
one-half cps.

Brought from drawing board to operat-
ing hardware in only 12 months, the AM-
10 demonstrates how rapidly General
Electric can tailor accessory power to
modern aviation’s requirements. If yvou'd
Iike more information on G.E."'s new AM-
10 accessory power system, just fill out
and mail the attached coupon, or contact
the nearest General Electric Aviation and
Defense Industries Sales Office.

| section A231-21, General Eleciric Co.
| Schenectady 5, New York

Please send me ""AM-10"" bulletin, GET-2798
limmediate project [Reference only
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position determination 15 to be kept
within a few thousand nules at the
time that its thrust direction 15 altered.

Computing accuracy of the order of
one part in 100,000 is required during
this phase, corresponding to approxi-
nmh.h 17 binary bits, although another
order of accuracy, -I:mr:_ﬁpﬂnduw to 20
bits, mav be desirable.

For terminal guidance of the vehicle,
(V'Donnell  suggests the use of an
optical scanner to match vehicle veloc-
ity with that of Mars so that the clos-
ing speed 15 less than escape velocity.
Smce  the approximate  diameter  of
Mars 15 known, stadiametric ranging
can be used to determine distance to
the planet and from this the computer
can obtain the hrst derivabive—closing
velocitv. A smtable scanning arrange-
ment will be incorporated to enable
the optical deviee to establish direction
to the center of Mars in order that the
computer can generate steening signals.
Computer will determine what change
in 1on propulsion thrust magnitude and
direchion are required to hnntr the vehi-
cle into orbit around Mars at the de-
sired altitude.

Return trip to carth 15 essentially
a reversal of the first half of the mis-
sion, and therefore will require no
new computational provisions or pro-
cedures, except for vehicle recovery.
However, here it will be possible to
utilize earth-based guidance and control
to assist in re-entrv.

Operation of a space vehicle com-
puter in a vacuum offers both advan-
tages and disadvantages, O'Donnell
pomnts out. There should be no prob-
lems with moisture condensate on
circuit boards and connections, and a
cracked seal in a vacuum tube would
only serve to improve its internal
evacuation, However, hquid-lled ca-
pacitors which can continue to operate
for some time in air despite an im-

perfect scal might deteriorate much
faster if operating in a vacuum,
Magnetic memorv  drums,  which

emplovy  read-write  heads that  are
Hoated on air bearings, would have to
be pressurized in order to operatc in
the space environment. Rotating or
moving devices that require lubrication
will face the problem that the lubricant
evaporates faster under vacunm condi-
tions. This suggests that portions,
perhaps all of the computer, might be
located in pressurized crew t]lmrh_'rm

Problem of radiation, both from
cosmic sources and from the nuclear
power plant which the vehicle probably
will employ, may force designers to usc
tubes and magnetic devices instead of
transistors 1n  the computer. With
proper techniques this mav not be as
great a ||md1mp as it first appears for
the digital differential analvzer which
n .‘IE]HUL high Et}ﬂlpuhtum ratcs
using magnetic devices,
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» Defense Electronics Spending Up—
Detense Department  electronics  pro-
curement for Fiscal 1958 1s estimated
at 54.03 !:-iHimL an inerease of approxi-
mately 15% over previous vear's 53,50
billion, according to Electronic Indus-
trics Assn. ElA's estimates are based
on fixed rule-of-thumb percentages
applied to total Defense Department
procurement for aireraft, missiles,

» Sputnik III Tracked by Infrared—
"LLm|Lr .General reports that it has suc-

cessfullv  tracked  Sputmk  TIT over
southern California using its  Model
55 mfrared tracker mounted on a Nawy
gun mount, Purpose of the experiment
wits to obtain radmtion charactenstics
of the Russian satellite, possibly  for
design of infrared trackers for Advanced
Research  Projects  Agency's  passive
satellite  tracking network.

P Satellite Tracker—Cubic Corp., San
Diego, reports that its COTAR (Corre-
lation ‘I'racking and Ranging) svstem
and its SECOR (Sequential Collation
of ngL} svstem  were |hIL to track
Navv's unsuccessful May 27 Vanguard
from launch through apogee to pre-

When he closes that heavy steel
door, an Airwork overhauled carbu-
retor will fly 10,000 feet above sea
level. A few feet away, the gauges
will tell exactly how well it would
feed an engine at this altitude. The
inspector will compare fuel fAows
and air flows with the sea level per-
formance determined by previous
tests,

The box is part of an air circuit
and bleed test stand that simulates
altitudes to 20,000 feet. Airwork uses

Firwork

. Millville, New Jersey

NEWARK » MIAMI » ATLANTA

“Environmental Testing” A Carburetor

it to performance test carburetors at
those altitudes where most of their
working life will be spent.

This extra test . . . and the extra
equipment needed for it . . . are typi-
cal of Airwork thoroughness. We
make sure, before the unit leaves
the shop, that it can be trusted to
deliver top performance.

See for yourself, the big difference
quality makes, Send your next
engine to Airwork. You'll be glad
you did.

BRANCHES IN:
WASHINGTOHN

CLEVELAND
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now, with basic modules build. ..

DIGITAL VOLTMETERS

ora COMPLETE DIGITAL, MISSILE

ELECTRICAL CHECKOUT SYSTEM

for measuring DC to 0.01% , AC to 0.1%, Ohms to
0.01%, DC ratios to 0.01% and AC ratios to 0.02%

Standard, off-the-shelf modules never become obsolete—provide
maximum versatility, As needs change, simply regroup old mod-
ules or add new ones. Your system is always current at minimum
cost and engineering. Internal construction is also modularized
for ease of maintenance,

Fully transistorized circuits result in increased reliability, reduced
power consumption, low heat dissipation, miniaturized packages,
and eliminate radio noise and line transients.

Important new specifications—Wider, dynamic ranges cover all
voltages from 100 microvolts to 1,000 volts; resistance from 10
millichms to 10 megohms. Input power frequencies from 50 to 400
cycles. New balance logic speeds down ranging. Automatic AC
ranging from 30 to 10,000 cycles. Use of transistors increases
switch life by a factor of three.

Wide selection of input and output medules for operating printers,
IBM punches, ete., can be accommodated without mmf‘ié::utinns.
All contacts are accessible at rear panels with ¢onnectors. With
plug-in modules, digitized data is provided in printed form,
punched cards or tape without modification to basic measuring
instruments.

This Short Form Catalog

gives coneplete specifications

both basic and auxili
e ‘___;-; o i thdsic and duxifiary

e

modules. Send for it . . . loday,

LECTRO
NSTRUMENTS

INC.
3540 AERO COURT
SAN DIEGO 11, CALIFORNIA

dicted point of impact, using single
island site in British West Indies -
stead of a chain of tracking stations as
previously required. Cubic's COTAR-
SECOR system, used earlier on Armiy's
Explorer III, was frst to report the
satellite 1n orbat, company savs,

> No-Wearing Bearing—Gas-beaning for
us¢ n mertial gmdance systems gyvros
has been spinning continuously for six
vears without failure at North American
Aviation's Autoneties Division, company
reports.  North American’s Autonetics
Division, Ford Instroment and Armv
Redstone Arsenal are among the pro-
ponents of hvdrodvnamic (gas, air) bear-
INg gvros.

» When ink Rome—Rome Air Iorce
Depot, which is responsible for pro-
curement, distribution and maimmtenance
of USAT ground-based avienics equip-
ment, has nstalled new Remington
Rand Umivac File-Computer for use in
processing huge volume of statistical
and record data involved in carrving
out its responsibilities.

»Signed on Dotted Line—Major con-
tract awards recently announced by
avionics manufacturers include the fol-
lowing:

® Farnsworth  Electronics  Co., sub-
contract from Svlvania Electric for
desien of automatic test equipment
for checking out electronic counter-
measures equipment for Convair B-58
Hustler,

® Marconi's Wireless Telegraph Co.
Ltd., Great Britain, reports order from
Norwegian Ninistry  of Defense  for
powerful long-range radars. Order is
for approximately $2.8 million.

e Servomechanisms, Ine., Hawthorne,
Calif., reports additional funding of
5101,000 from Douglas Aircraft for
continued rescarch in ﬁligh temperature
materials as  part of Douglas-Navy
mstrumentation program.

¢ Detroit Controls Division, American-
Standard Co., government contracts
totaling more than $4% million for
navigational svstems for use in Polaris-
and Regulus-carrving submarines and
gvro devices for use in Convair F-106A.
* Olvmpic Radio & TV Division, the
Siegler Corp., $350,000 from Rome
Air Development Center to  develop
AN/TPO-11 ground-based radar. New
racdar, operating at 35 kme., will provide
continuous indication and record of
height and density of cloud lavers for
instrument approach use. Radar s
based on experimental work performed
by Cambridge Research Center,

® Rvan Acronautical Co., 51 million
letter  contract  from  Army Signal
Supply Agency, for production of Ranav
Model 120A  integrated automatic
Doppler navigator and flight control
svstem, for use on Army fived-wing
aircraft and helicopters.
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FLAMEMASTIC

INSULATION COATING

1-1

| PROTECTS §

ORDINARY METALS TO

4500 F!

Grueling torture in combustion chambers of high
production missiles over the past several years
has proved the ability of FLAMEMASTIC Spray Coat-
ing to resist high heat, fire, gases, chemicals and
corrosion. This remarkable coating offers depend-
able protection for instrumentation, launching and
ground support equipment as well as many indus-
trial applications. FLAMEMASTIC could well be the
practical answer to your insulation or protective
coating problem. Write for certified test data.

|

* |Jse on all ferrous or
non-ferrous metals.

« High abrasion and
impact resistance,

¢ |nhibits corrosion,

¢« Minimizes conden-
sation.

» Weatherproof,
e Lightweight,

« Effective from
~100°F to 4500° F,

¢ Fire resistant and
retardent,

 Excellent insulator,
high or fow temp.

* Resists gas-erosion,
acids, alkalis,
bleaches, oxidizing
agents.

+ Fast, economical to :
apph‘r b}r sprayingi . FlEElb]E.
rolling or troweling. * Relatively inexpen-
* Excellent adhesion, sive,

DYNA-THERM CHEMICAL CORP. iformeariyideal Chemical Producs, Ine.)

3813 Hoke Avenue, Culver City, California « TExas 0-4751

57



Republic is the world's largest producer of Missile Mefals

I . | A Many types of missile mertals are required 1o meet the

, R w0 o b, BRLrsay 4 — . g severé demands of the space age. Metals to resist heat,

L. S. ,ﬂlrmy =] JUPITER C 7% X 3 e T = f el ® U.S. Air Force's ATLAS to reduce weight, to add strength. Production of these
g T T | y; ' flight weight metals is a Republic specialty.

Stainless steel protects missiles and rockets from
the searing heat of air friction. Titanium alloys offer
the highest strength-to-weight ratio of any construc-
tion metal. Republig produces both of these metals in
billets, hot rolled and cold finished bars, plates, sheets,

and strips.

Republic Alloy Steels are continuing to play a prom:«
inent part in the development of operating and struc-
tural parts free from excess weight, yettough and strong
to withstand shock, impact, strain, and vibration.

As rapid development in the missile field increases
demand for these high-strength, select formula steels,
Republic is keeping pace through research and new
production facilities,

Republic metallurgists and engineers will be glad
to work with your personnel in developing the most
advantageous use of Republic Stainless Steels, Titanium
and Alloy Steels. There's no obligation. Check and
mail the coupon if you would like a Republic specialist
to call at your plant.

REPUBLIC'S NEW HIGH STRENGTH POWDER, TYPE 64460, opens
the way for sinterings for highly stressed parts in aireraft
and missiles. Type 6440 can be vsed with existing operating
equipment, It provides @ minimum tensile sirength of 60,000
psi at 6.4 density as sintered, and 100,000 psi heat treated.
Type 6460 maintains its dimensional charocteristics after
sintering—less than .004 inches per inch shrinkage from die
size at 6.4 density. Aveiloble in production quantities up to
and including 12 tons, or multiples thereof. Mail coupon for
- technical data sheet on Type 6440 Powder. I
-

(Official Army Photo) [Oftictal Navy Photo) = . . )|

STAINLESS STEEL.for heat resistance-TIANIUM... for weight reduction ~ REPUBLIC

ALLOY STEELS...for high ~ strength STEEL (-

[Official Aikr Force Pholo) .

REPUBLIC STEEL CORPORATION
DEPT. AW-6298
1441 REPUBLIC BUILDING « CLEVELAND 1, OHIOD

Have a metallurgist call.
(] Stainless Steel [OAlloy Steel OTitanium Olron Powdep

Send more information on:

[ Stainless Steel DO Alloy Steel DO Titanium O Type 6460
Iron Powder

i

T,

]

rd : Name Title—
? Company
Address_ T
’ B City— Zone State e




NEW WAYS TO TRAIN TOMORROW'S
ANTI-MISSILE CREWS ;

are taking shape at

DEL MAR ENGINEERING LABORATORIES

Tomorrow’s ground-to-air and air-to-air anti-missile systems will not be
effective until crews are trained to use them. For this reason,

Del Mar Engineering Laboratories privately supports a dynamic R & D
program that will provide realistic training systems concurrently

with the delivery of weapons systems that are still under development. By
not waiting for an “invitation to bid"” on established training system
requirements, Del Mar helps to “plug the gap” in America’s defense and

drastically reduce dangerous lead-time periods. |

A product of this farsighted policy is the RADOP® Weapons Training
System presently in universal use by the military air services of
the United States, Canada, and other NATO countries. This system

uses a wood-fiber tow target that costs less than a hundred dollars

and is launched and recovered in flight. The remarkable ability
of the RADOP® target to “stand in”" for high-performance
aircraft introduces a higher degree of realism into

training than is available with other more costly systems.

Del Mar invites Training Commands and weapons systems

developers to write for particulars about company capability

in the development of advanced aircraft or missile training
systems and the production of associated hardware.

Write Dept. AW-540-1.

ENGINEERS: Inuvestigate employment opportu-
nities with this steadily growing organization.

Deé’ %’l ENGINEERING LABORATORIES [

xnternatmnal airport o los angeles 45 + california

ILS Antenna May Allow Lower Approach

By Richard H. McFarland

(Mr., McePFarland is a scientist associated
with the COhilo State University Antenna
Laboratory ).

An strument landing svstem glide
slope antenna which mav pernt use of
glide siope beam for instrument ap-
proaches to lower altitudes, possibly
even touchdown, has been developed by
Ohio State University Antenna Labora-
torv under Civil Aeronautics Adminis-
tration sponsorship.

New glide slope antenna, which will
undergo CAA  evaluation tests soon,
can be flush-mounted in the airport
runway, whereas the present antenna is
mounted atop a 25-ft. high structure
which must be located to one side of
the runwav.

Although the radiation provided by
existing antenna results in a ghde slope
path 'l.ﬁll['l:l bv 1tself 15 a comical surface
ﬂhlt extends down to the ground, the
combination of ghde slope and local-
izer on-course flight paths i1s a parabolic-
shaped pattern which opens upward
with its vertex about 30 ft. off the run-
way, because of the off-set location of
the proposed glide slope antenna. (See
top hg.)

Lower Vertex

There have been previous attempts
to lower the vertex of this parabola by
using “maodiher antennas,” but these
did not provide acceptable results.

Another problem exists at airports
where there 1s rough, non-level terrain
in the approach area ahead of the run-
wav, Ground reflections from thesc
irregularities can produce distortions
of the glide slope Ihr:;tm at lower alb-
tudes.

Fngineers at CAA's Technical De-
velopment Center, under L. N, Spmner,
achieved improvement in the low-alti-
tude converge by means of a Yag an-
tenna installed about three feet above
the ground. However, this shll re-
quired antenna to be offset-located
from the runwav which resulted in un-
desirable close-in path structure of the
glide slope.

Flush Mounting

In 1957, Technical Development
Center asked Ohio State's Antenna
Laboratorv to investigate possibilitv of
an antenna which could be Aush-
mounted in the runway itself to elimi-
nate all these former and bothersome
cdithculties.

Out of this work has come a travel-
mg wave tvpe antenna that produces
.1|:lprﬂ"-.|nmteh endfire radiation, It con-
sists basically of a trough in the run-
way, 1|]1|:-rm:1m;1t|:-h 20 ft. long 9 in.
wide and 4 in. deep which is filled with
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SCALE EXAGGERATED

Ciltde Path On-Course
Is= Conical Surface,

'5—14;11-__-]._-. Fath-localizer On-Course

Is Parahola Formed by Intersection
31:-'| F; of Cone of Glide Path and Vertical
Plane of localizer

i
Ly EDEI

};___ ¥ RUNWAY /,-"'

GLIDE path of presently used null-reference svstem; on-course signal is conical surface,

Horizontally Polarized
Signal for Clide Path

Yy 7 // >’

Af? A / ,

C ﬁ///////

PROTOTYPE antenna utilizes horizontally polarized signal for glide path,

1 Horizontally Palarized Glide -

Path On-Course Surface

7
o

Antenna Array

PROPOSED directional glide path array has 3 deg. glide angle on final approach.

a dielectric material and covered with a  desired, an arrav of four, six or morc
radome material for protection. Glide additional trough antennas are  in-
slope transmitter energy is fed into the  stalled.

trough by means of a probe located
near one end.

Radhation produced by the antenna
depends upon the depth of the trough.
To achieve the desired goal of maxi-
mum radiation at low elevation angle,
and a mimmum at higher angles, the
exact cavity depth is selected to pro-
duce a ratio of approximately one be-
tween the speed of light and the phase
velocity in the trough,

At least two such trough antennas
are required to produce the new direc-
tional ghide slope beam.

[f broader azimuth beam coverage is

Existing arrborne ghde slope receiv-
ers require no modification for use of
new directional glide slope beam. When
airplane 15 on prescribed flight path,
equal quantities of 90 and 150 eps.
signal are received, while 90 ¢ps. (or
150 eps.) signal will predominate if
airplane 1s above (or below) desired
path.

Basic arrav of two trough antennas
was test-lown earlier this vear by CAA
engineers with very good results. Fur-
ther flight evaluation is planned, using
larger arravs to produce broader glide
stope beam.
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ROLLS-ROYCE DEVELOPMENTS

Thrust Reversers For Turbo Jets

Rolls-Royce have been developing thrust reversers for turbo jet
engines since 1954, and are producing reversers for the Avon
engines of the de Havilland Comet 4. Similar units are being tested
for the Conway engines of the Boeing 707-420.

Unitsdesigned forthe Avon haveaccumulated morethan1,600hours
running time, including 150 hours in the reverse thrust position,
and over 4,500 reversal cycles have been completed on the test bed,
in a specially modified Hawker Hunter and in the Comet 3.

A reverse thrust equal to 507, of the forward thrust of the engine
is achieved with these units. The stopping power of this, on the
Comet, is approximately equal to that of the aircraft brakes in

favourable conditions. The performance loss arising from the
thrust reverser is three-quarters of one per cent of engine thrust

at take-off.

—another technical advance In

ROLLS-ROYCE

GAS TURBINES

ROLLS-ROYCE LIMITED, DERBY, ENGLAND

MOTOR CARS + DIESEL AND GASOLINE ENGINES + ROCKET MOTORS -+ NUCLEAR PROPULSION

Avtomatic
high-speed
frequency analysis
of taped data...
permanently
charted
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From tope-recorded daoto—to permaonent
chart ... a complete Fourier analysis in minimum
lime with maximum accuracy .. . with a
Honeywell Automatic Wave Analyzer,

Do you have the problem of analyzing quantities of data from
vibration, noise, shock or flutter analysis of vehicles, aircraft,
missiles or ships? . . . or seismic recordings, powerline disturb-
ances, or other phenomena characterized by fluctuating data?
Preserve test results with a Honeywell Universal Magnetic Tape
Svstem. Then, feed this recorded information to a Honeywell
Automatic Wave Analyzer, flip the switch, and a complete
Fourier series is automatically plotted and printed in permanent
record form.

Honeywell Automatic Wave Analyzers can accurately plot these
data as either amplitude-versus-frequency or power-versus-
frequency. Honeywell Analyzers are also equipped with a
"quick-look" facility. Series 9020 provides a quick analysis
across its frequency range of 3 to 2,000 cps in only 15 minutes.
Series 9050 will span 3 to 10,000 eps in just 15 minutes. Higher
frequency data can be analyzed by reducing tape playback
speed. Linear or square law output, as desired, 1s recorded by a
Brown Electroni K Potentiometer.

Multi-channel inputs permit analysis of as many as six channels
simultaneously. By adding the Honeywell Input Switching
Panel, a serial analysis of up to 14 channels can be made.

The Honeywell Automatic Wave Analvzer can process data in
as little as 39 of the time required by digital methods, thus
permitting the analysis of large samples, resulting in statistically
reliable information.

For more information on the Automatic Wave Analyzer, as well
as on record and playback systems, call your nearby Honeywell
field engineer . . . he's as close as your 'phone. MINNEAPOLIS-
HoneywELL, 10721 Hanna Street, Beltsville, Maryland.

Honeywell
Tt i Coitral
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Pyrophoric Fuel Ramjet Drone Designed

By Michael Yaftee

Hasbrouck Heights, N. J.=Dvnex,
Inc., a research and development firm
here, is undertaking development of a
relatively inexpensive ramjet target mis-
sile r.hﬁlﬂﬂe{.d to have a Mach 3 capa-
bility at 90,000 ft. To get the com-
bination of high speed and low cost,
company engineers are  counting  on
lightweight  pvrophoric-fueled  power-
|1L|1|[-~. now under {qulnpnunt by ]LLId
mg mnw.,t manufacturers (AW Htpt L
p. £3).

Eumplm s recent proposal to the
military calls for the fabrication of two
prototype vehicles: one high altitude
model and one low altitude model. In
production, each vehicle would cost
only $15.000 and would have both
liigh and low altitude capability through
use of two different but interch: 1|1gr:¢1hlL
wing conhgurations.

Drone Design

As currently  planned, the Dvnex
drone will be 12 ft. long and will have
an allup weight of 766 1b. Body will
be JtmL[r: of g];hn fiber, fins and stabilizer
of magnesium and ramjet engines will
be fabricated from aluminum and Has-
telloy.

[n addition to two side-mounted ram-
jets, the drone will have an internal
rocket engine to get it off the ground.
Configuration will somewhat resemble
that of a small Boemng Bomare.

The target missile will be launched
at a 58 d{.'.l'__‘,,. angle frdom a zero length
launcher. h'ufmgf,ﬂ at 5,000 psi., which
will be stored in a spherical contamer
midway between the fuel and oxidizer
tanks, will be used to pressurize the
fuel. At takeoff the fuel, probably tri-
ethvl aluminum or triethvl boron, will
be 1n|m:h::z1 into both the rocket and
ramjet engines. The oxidizer, probably
liquid oxvgen, will be located in the
rear, just forward of the rocket com-
bustion chamber, and will be used as
an adjunct to pitch control. As the
oxidizer is consumed, the drone’s center
of gravity will shift forward and vehicle
wil? tend to level. Once the oxidizer is
zone, fuel flow to the rocket chamber
will be cut off and the drone will fiv on
its ramjets alone. Control will be by
command radar.

There are manv advantages to the
use of pY tophoric fuels, savs James Bur-
nett, vice president of I"huu Sponta-
neously flammable in air, they require
only a rudimentary and lightweight
fameholder in a ramjet engine, Because

G4

RAMJET drone by Dynex Inc. will use pyrophoric fuel to reach Mach 3 at 90,000 ft.

tiey burn more completely 1n a shorter
distance, there is no need for long,
heavy engines, Wall thickness can be
haved as a result of smoother burmng
and lower resonance,

(On March 24, p. 19, AviaTioN
WeEEk reported the following hgures for
a pyvrophoric ramjet engine designed by
Curtiss-\Wright Corp, for high altitude
work: I-.,Hgth 24 in.: diameter. 74 in.:
weight, 18 1b.; speed, Mach 1.5.)

Pyrophoric Fuels

Pvrophoric fuels will burn smoothly
at 3001, savs Burnett, while JP-tvpe hy-
:!mmrhnm have no combustion stability
below 500F, Each drop of pyrophoric
fuel, in effect, carries its own igmter.
Started into a ramjet engine at takeoft,
it will keep sparking until it reaches
300F. As a result, a pvrophorie-fueled
ramjet engine will provide positive ac-
celeration verv quuckly after 1gmition.

Among other things, this means that
rocket power 15 nf_uh_cl for only a bref
period, pruhlhh no more than 55 sec
I'or this, it is possible to go to a hnhr
weight, uncooled rocket engine. Also,
Bumett plans to use ’fll{.' same  fuel
for both the rocket and ramjet engines
and thereby save the weight of an addi-
tional fuel tank, L:muclf:rmfr over-all
vchicle performance and w ug]tt he be-
licves he can get better than a +-to-l
advantage over a conventional ramjet
vehicle on thrust-to-weight.

On the other hand, pvrophoric fuels
have some serious drawbacks. They are
expensive to make and production s
limited. Thev are dificult and danger-

ous to handle. They are hlg]lh toxic
and their ﬂkl]lll]:]i}lllh which is con-
sidered an asset, can .1|:.:J be a heavy
handling lhability.

But H-l.]ﬂlt_tt considers these draw-
backs highly overrated. Production will
increase and prices can be expected to
drop as demand increases. Too, lower
vehicle cost and improved performance,
he believes, more than balance out
higher fuel cost. And as far as handling
zoes, he points out, a person would be
breathing fire before he could ingest
any toxic vapors. Moreover, the fuels
can bhe prepackaged, a charactenstic
which should prove valuable.

On Right Track

Others in the held feel that Burnett
may be overly eager but that basically
he is on the right track. They pn,fu
to emphasize the simplicity and reliabil-
itv of ramjet engines designed to use
pyrophoric fuels and to go easy, at
least for the time being, on the possi-
bility of making large savings in weight
and cost.

Among others, Callerv Chemical Co.,
Koppers Co, Inc, Olin - Mathieson
Chemical Corp., Allison Division ot
General Hntmh_ Wright Aeronautical
Division of Eurti:-m-\'n"right and Mar-
quardt Aircraft Co. are working on
pvrophoric fuels and engines that will
use them.

Much of the work and many of the
results are classified. But by and large
the results are admittedly promising and
the pvrophoric program appears to he
picking up momentam.
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FORD INSTRUMENT

ER C REDSTONE

missile experience...

e

includes systems, subsysfems
and componenis for many of our
country's most advanced missiles

Ford Instrument Co. is currently en-
gaged in research, development, and
production on a wide variety of mis-
sile projects. Notable among these are
the complete 1nertial guidance and
control systems for the Army RED-
STONE and JUPITER missiles; many
such components for the satellite-
launching JUPITER C; launching and
control order computers for the Navy's
TERRIER and TARTAR missiles; Air
Force missile projects, including a no-
gimbal inertial system; and a wide
variety of ground support and produe-
tion test equipment.

Today, Ford Instrument has the ex-
perience, faeilities, and capabilities to
enable it to undertake complex missile
contracts of every type from com-
ponent or subsystem to complete
weapons system. And, as a Division
of Sperry Rand Corporation, Ford In-
strument’s own weapons skills are
backed up by the resources of a vast
and diversified organization of com-
plete technical and financial respon-
sibility.

TERRIER Missiles on U.5.5. Boston.

Ford Instrument-built computers solve
launching and control order problems for
this beam-riding missile. U. 5. Navy Photo.

U. 5. Army JUPITER (left) and
REDSTONE Missiles. Cover shows
satellite-lfaunching JUPITER C.
The guidance and contral systems
for these ABMA missiles were
developed and produced by the
scientific team at the U, 5. Army
Ballistic Missile Agency and Ford
Instrument Co. U. S. Army Photos.



More than four decades of military systems

engineering insure operational equipment. ..
whether systems, subsystems or componenis

FORD INSTRUMENT

A unigque combination of electronie, electrical and
mechanical skills, devoted since 1915 almost
exclusively to furtherance of military secience, 1s the
basie strength of Ford Instrument Co. Almost

all of Ford Instrument’s existence has been devoted
to research, development and production of highly
complex equipment, with laboratory precision

and accuracy, vet able to withstand the rigors of
military environments.

The proven reliability and extreme accuracy of the
REDSTONE and JUPITER missiles, which employ
guidance and control systems built by Ford
Instrument —as well as the record of the JUPITER C
—indicate clearly the company's capabilities in the
area of guidance and control.

Another recent example of this type of work is Ford
Instrument’s design and manufacture of intricate
warhead safety, fuzing and arming devices capable
of withstanding the roughest environments. Few
manufacturers are willing or able to undertake

projects such as this and to earry them to completion.

Ford Instrument has earned the reputation—which
we are proud to acknowledge—of being able to do
the “toughest jobs" in missile development

and manufacture.

Contracting agencies or industries, with requisite
security clearance and “need to know,” are invited
to examine further Ford Instrument abilities in

difficult phases of missile research, development and

production . . . whether for complete systems or
specialized subsystems and components.

This punhlﬁn H‘ll"hllld ﬂﬁu-’{imuﬂ ,m::ti "_ ’Ennl II'I_HI'I:I-

ment, successfully withstood _ in the
nose-cone of an Army JUPITER missile, :hwir hl?l'l ‘shortly

after recovery from ocean.

/g

Launching and conltrol order tumpuluu for TARTAR Missiles. Electronic an:l ulnntrnm-nnhaniuu:
portions of this all-transistorized modular computer are shown at left and right.

- o

Actuators for jet vanes, air control-surfaces.
This rotary actuator is driven by 1 hp d-c servo
motor (shown in foreground with cable at-
tached). Both motor and actuator are made by

Ford Instrument.

-Eplnill[u:t eyros and accelerometers. Ford

Instrument ploneered in the quantity produc-
ﬂm of air-bearing gyroscopes and accelerom-
eters. Air-bearing gyro here undergoes final

test in special Ford-built test equipment.

Missile-borne inverter. Vital missile component
gets rigorous, precision performance checkout
at console. All of the missile products delivered
by Ford Instrument undergo full and complete
testing procedures.

Missile-borne computers. Ford Instrument
computer experience covers every phase of
ballistic missile guidance and control, Typical
is this control nmnput-r. shown duﬂnr. test,
for U, S. Army JUPITER.

current missile projects and egquipment

SYSTEMS
* Inertial guidance and control systems

and related ground support equipment

* No-gimbal pure integration inertial
system

* Launching and control order computers

* Command guidance systems
(for both missile and drone
applications)

« Trajectory data system

» Missile velocity indicating system for
test range applications

* Target locating system

» Radar target prediction and
interpretation systems

SUBSYSTEMS (Missile-Borne)

+ Safety, fuzing and arming devices

« Stable platforms

* Computers (control computers,
guidance computers)

* Programming devices

* Inverter-regulators

* Transmitters

GROUND SUPPORT EQUIPMENT
Maintenance area, launch site and
monitoring eguipment, including:

* Impact prediction computer

* Aiming correction computer

* Pre-launch computers

* Test panels for
computers and
stable platforms

» Shipboard dynamic testers

* Monitor panels for guidance,
stable platforms, alignment,
and laying

* Test fixtures for a wide
variety of components

* Combined sensor displays

PRODUCTION TEST EQUIPMENT
Systems and component test equipment
including :

« Special environmental test units

« Quantity production test units

+ Planetary test stands

SPECIALIZED COMPONENTS

» Gyroscopes

* Accelerometers

» Actuators

* Mechanical integrators

* Transistorized amplifiers

* Relay packages

* Computer modules, both analog and
digital, for a variety of missile
problems

« Timing devices

« Shipping and storage containers

Ground nmpnrt equipment. Here pre-launch
computer undergoes final adjustment, Modular
techniques enabled this unit to be produced
and delivered in less than & months. |

Stable ;hthm Technicians here mmﬂﬁmﬂﬂlww J
ations on a stable platform for the U. S. Army JUPITER )
Missile; these platforms are in quantity production at Ford
instrument. e




Drafting. One of Ford Instrument’s many drafting departments, where
topflight design draftsmen and technicians support research and de-

velopment and also produce production drawings.

= FORD

Equatorial test stand, built by Ford Instrument for
its own laboratory facilities, is used for conduct-

ing basic drift error research. This type of unit can
also be built to contractor order.

Technicians perform final checks on stable platforms
for U. 5. Army REDSTOME Missile in ultra-clean

assembly area.

INSTRUMENT

Extensive production and
laboratory equipment
implement engineering skill

Ford Instrument physical

facilities make it one of the largest
high-precision shops in the United
States, fully equipped to handle
every phase of development and
production of complex missile
systems. Initial studies, research,
development, design, prototype
construction and testing, final
quantity production and quality
control are expedited and
facilitated by the most modern and
highly developed equipment
available for precision work.

Contracting agencies and
industries possessing requisite
security clearance are tnvited
to make an on-the-spot
tnspection of Ford Instrument
facilities.

Many hundred standard machine tools, a few of
which are shown here, are available at Ford Instru-
ment for missile applications, as well as a wide

variety of special machine tools.

Missile-borna tape programmers being
assembled. Continuous development in here in Ford designed and built special
this field is under way at Ford. fixture. i

missile facilities

Typical of Ford Instrument Facilities:

@ More than 30 laboratories for research, develop-
ment and design in electronies, hydraulies, mag-
neties, mechanics and nuecleonies, including fully
equipped, ultra-clean gyro facilities.

@ Advanced digital computing facilities with high-
speed general purpose computers, including a
Remington Rand “Univae.” Ford Instrument
sclentists also have access to computing facilities
of the Remington Rand Univac Division.

e An engineering shop, as large as many small
manufacturing concerns, staffed by expert
machinists and technicians, working under di-
rect engineering supervision. The company also
has fully staffed and equipped ‘“‘short run” and
prototype shops.

e Full production facilities—machine tools, shops,
finishing and inspection facilities—for large-
scale precision manufacture.

e A series of “clean rooms"” for assembly of mis-
sile components. These rooms are dust-proof,
temperature and humidity controlled areas with
full environmental control procedures.

¢ Complete, elaborate environmental and other
test facilities.
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Technician grinds EYro pnrt toa Inn:th
within 20 millionths of an inch—typical
of tolerances being met in missile work
at Ford Instrument.

A special machine is used to mill irreg-
ular internal contours by an ""electrical
discharge"” method, with extreme di-
mensional accuracy.

Air-bearing gyro accelerometer is tested e "linﬁi:" computer is one of the ml—pui’pm. W
;.ililt:t mhpuhm at Ford Instrument for iﬂ'ﬂiﬂﬂ'ﬂﬂl com-

Vibration testing of fhl'ﬂ'-ill component. Such tests duplicate
inflight environments that components undergo when mis-
siles are fired.




Over four decades

of exacting weapons

control systems

FORD INSTRUMENT
related experience...

Ford Instrument Co. has been devoted to weapons control since
its ineeption, originally pioneering computers and other auto-
matic equipment for direction and control of naval gunfire,
Today, Ford Instrument develops and produces equipment of
wide variety for every branch of the armed forces and the
U. S. Atomic Energy Commission, both directly and as a sub-
contractor through major manufacturers. The illustrations
here give a small eross-section of the many hundreds of activi-
ties (other than missile) under way at Ford Instrument.

Ford Instrument welcomes inquiries from responsible con-
tracting agencies in government or industry. Liaison engineers
are available to discuss specialized requirements or to assist in
generation of requirements for any service.

DIVISION OF SPERRY RAND CORPORATION
31-10 Thomson Avenue, Long Island City 1, New York

Field Liaison Engineering Offices

HUNTSVILLE, ALA. . LOS ANGELES, CALIF.

Ford Instrument Co. Ford Instrument Co.
Redstone Arsenal 260 South Beverly Dr.
Huntsville, Ala, Beverly Hills. Calif.

DAYTON, OHIO .

Ford Instrument Co.
289 West 4th 5t.
Dayton, Ohie

A CREATIVE TEAM OF SCIENTIFIC, ENGINEERING AND PRODUCTION TALENT

ERINTED IMN U.5 A

Navigation computers, Ford Instrument devel-
ops and produces automatic navigation sys-
tems for both U. S. Air Force and U. S. Army
—for aircraft and surface vehicles.

Special-purpose computers. Ford Instrument
computers are in wide use In all branches of
the armed forces.

T .
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Telemetering and radar systems. A variety of
projects at Ford Instrument range from “data-
link" and other high frequency techniques—
to radar intelligence interpretation and pre-
diction projects.

——

MNuclear development. Ford Instrument nu-
clear activities include reactor designs, instru-
mentation, control systems (including studies
of digital techniques in reactor control) and
highly classified weapons projects.

L.ockheed Pushes for NATO F-104 Sales

By Richard Sweeney

Burbank, Calif.—Driving to sell its
I-104 Starhghter to NATO and
SEATO governments, Lockheed Air-
craft Corp. has built its sales campaign
around the aircraft’s high performance,
combined with economical maintain-
ability.

The company stresses that the 1'-104,
current holder of world speed and alti-
tude records, is a “little” airplane with
attendant lower mitial and operational
costs, which has better performance
than currently operational types and
{.!(1“':11 to aircraft bemg developed.

With the F-104A operational using a
General Electnie J79-3 turbojet engine,
two-place F-104B coming into serviee
using a J79-7 engine, an updated single
place C model also using a |79-7 power-
plant and a later two-place DD model
also coming along, Lockheed feels 1t
has a good backlog of experience with
the airplane.  Also, as more airplanes
are built, the company 1s further down
the learning curve, resulting in lower
COosts.

USAF Funding

Lockheed cites the fact that the com-
pany has accomplished $80 million
worth of USAF-funded flight testing
and that USAF conducted additional
testing, vielding the most thoroughly
tested aircraft ever to enter the service

of the U, 5. Air Force. Working from

this base, Lockheed is developing an-

other F-104 which aims to be the best
airplane of its class operational in 1960,
target date for operational capability of
prospective F-104 customers. [t will be
a multi-mission aircraft which will have
new fire control and other systems and
vet retain the airplane’s present econ-
omy.

Lockheed has developed a combat
philosophy around the F-104, keved
to dehmng aircraft performance in
terms of acceleration ability to catch the
target and get into position to deliver
the weapon. The company has matched
roles the F-104 can play to its basic
philosophy outline.

[mphicit in basic requirements for
1960 and Europe and Asia is its all-
weather capability, an inherent part of
the multi-mission concept.

Philosophy the company has evolved
makes use of two scts of requirements,
functional and environmental, prevail-
g in the operational vear. Functional
requirements are under three primary
categories, each with subsidiary aspects:
e Cold war, which calls for (1) air sur-
velllance; (2) mvestigation; (3) recon-
naissance; (4) probing.

e Hot limited war, which calls for (1)
interception; (2) tactical air (attrition,
air superiority, interdiction, close sup-
port) (3) reconnaissance,

o All-out war effort, which calls for (1)

retahiation: (2) and mobile forces.

Environmental requirements in the
concept are labeled:
e FEconomics.

e Weather.

e Distance.

e Runways.

¢ Countermeasures,
e Ground control.
e l'errain.

Lockheed foresees the 1960 F-104
as mecting nine of the functional re-
quirements, leaving out only the air
surveilllance of the cold war, which 15
Hcmmilli:ihf:d by ground radar, close
support portion of tactical air in hot
limited war, mobile forces in the all
out world conflict.

Acquisition of Equipment

Additional considerations Lockheed
feels play a part in acquisition of de-
fense equipment by any nation 15 a feel-
ing of confidence—that it is buying
the best equipment available. And al-
though cost of some weapon svstems 1s
higher than others, combinations of
governments such as NATO can ac-
quire more and better weapons than one
alone.,

Lockheed says that with the F-104,
it s giving  prospective  customers
the confidence they are buving the best
available, that thev are buving a weapon
which can be an effechive deterrent in
keeping a cold war, and if attacked, a

FIRST PHOTO shows Boeing KB-50] refucling F-104. Fighter's refueling boom and fairing are removable on ground, remain fixed in flight
—boom is not retractable. F-104's external stores can be either fully or partially filled. F-104 can also refuel from outboard refueling pod on
KB-50], For very long range missions, F-104 could carry full external fuel stores and belly-mounted high vield weapon and could utilize air
refueling by taking off with external tanks nearly empty, replenish them to full fuel load once airborne, avoiding high gross weight takeoff.
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Focalized
Facilities

FOR MAJOR WEAPONS SYSTEMS

® RESEARCH e DEVELOPMENT

®* MANAGEMENT

Providing a new systems approach that follows
through from initial plan to final production, the
Bendix Systems Division serves as the focal point
for the twenty-five strategically located divisions
that constitute the Bendix Aviation Corporation. The
new building, designed for engineering and manag-
ing of major weapons systems, is adjacent to the
Graduate Engineering School of the University of
Michigan in Ann Arbor.

This structure and its additions will accommodate
a staft of 1,000 including engineers and scientists
who will explore new concepts in such fields as
communications, guidance and control, infrared,
data processing, aerodynamics and propulsion,
radar, acoustics, and countermeasures.

Weapons systems now being developed by this
Bendix division include air defense network im-
provements, global weather reconnaissance, special
radar applications for detecting ballistic missiles and
low-flving aircraft, underwater surveillance, mission
and traffic control, and a supersonic aerial target
svstem for testing operational capabilities of the
latest weapons.,

74

scientists

THE BENDIX SYSTEMS
DIVISION PROVIDES

System Management
System Design

System Development
Technique Investigations
Feasibility Demonstrations
Operations Research

IN SUCH FIELDS AS

Data Processing and Display
Communications

Mavigation

Guidance and Control

Radar

Infrared

Acoustics

Countermeasures
Aerodynamics and Propulsion
Support Systems

FOR PROGRAMS
INVOLVING

Automatic Checkout
Computers

Data Links

Decoys

Digital Techniques
Displays .
Electromagnetic Propagation
Electronic Warfare

Game Theory

Geophysical Instrumentation
Human Engineering
Hypersonic Flight

Inertial Guidance
Information Theory
Infrared
Magnetohydrodynamics
Meteorology

Missiles

Mission and Traffic Control
Muclear Weapons

Radar

Radiation Effects

Radio Communications
Recorders

Satellites

Simulation

Space Technology

Target Drones

Underwater Acoustics

OPENING NEW DOORS to engineers and
who desire to engage i the
development of advanced weapons systems
with the opportunity of daytime classes al
the Univaersity of Michigan.

hy. MV

SYSTEMS DIVISION

Aviation Corporation
Ann Arbor, Michigan
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R-652 actuates the
tailwheel power
steering installation
in De Havilland of

Canada’s famous

The R-652 operates at 10 rpm at
maximum operating torgue of 1000
Ib-in, Overload slip clutch adjusted
to slip at 1200 Ib-in. Magnetic clutch
will hold maximum load with 17 v
min. applied. R-652 weighs 8.2 b,

Drowing courtesy De Havilland Aircroft of Conade, Lid.

Design of Airborne large special actuator
proved in rugged bush-line service

First installed on Otter aircraft some

the Airborne R-652
special design actuator has been sub-

five years ago,

ject to almost every conceivable ex-
treme of bush-line operating conditions.
Yet despile bitter cold, intense heat,
wrenching, pounding and shock, it has

LINEATOR® « ROTORAC® » TRIM

Represented in Canada by: WINNETT BOYD LIMITED 745 Mt.
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proved as rugged and reliable as the
Otter itself. Says De Hawvilland, "We

have used this actuator in aircraft all
over the world, from the Arctic to the
tropics, with very little service trouble.”

The R-652 typifies Airborne’s capa-
bilities in the design and development

TROL® « ROTORETTE® .

NEW JERSEY

AMNGLgear®

== ey
~CNINBORNE ==,

AIRBORNE ACCESSORIES CORPORATION

HILLSIDE 5,

of large special electromechanical ac-
tuators—rotary and linear. And where
requirements are not unique, we also
offer a line of modular-type actuators,
originated by Airborne to simplify
design and specification. Write or

phone for further information.

ROTOLOK

(| NEW
CATALOG
Y SAM-58

Describes Airborne special
actuators and motors. Write
for a copy today.

Pleasant Rd., Toronto 12, Ont.
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CURVES depict probahility of safe return from a probing reconnaissance mission. Goal is to
obtain as high a probability of return as possible by varving Mach numbers and distances.

weapon which can play a large part in
keeping a himited war limited, and help
win it at the same time,

In the philosophy on cold war, the
company  sees  air surveillanee as  a
eround radar function which shifts to
the 1-104 when a contact is made,

A contact on ground radar calls for
nnut:g.mun unless clearly identified
by IFF as friendly, but as jet airliners
with performance approximating  that
of high subsonic bombers become prev-
d'i::nt imvestigations will be  required
frequently.

Here, the company indicates, the
high performance and alality to acccler-
ate to catch the target hecomes imper-
ative, Minimum time must be consumed
in breaking off a routine subsonic cruise
patrol to accelerate to required veloaty
to catch up with and identify the un-
known. aircraft.

A set of curves showing penetration
distances of unknown aircraft, spacing
of F-104 aircraft on patrol and ther
relationship, has been  developed by

Lockheed, against which are plotted
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UNKNOWN aircrafts’ penetration distances
are related to spacing of F-104s on patrol.
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penctration distances obtaimable against
fighters with less pr‘L{i and acceleration.

One graphic point on the curve shows
that with 1*-104s spaced 200 naut. mi.
apart, an mtrading Mach .9 arplane
would penetrate 68 naut. mi. before the
mtercept (wath first contact and call
for the intercept when the intruder
arrives at the border). Slower intercept-
ing p] mes must be spaced much eloser,
requiring more airplanes, to hold the
penetration distance to the same hgure,
Lockheed points out,

I'or cold war reconnaissance, .lifp];lllu
must match the performance of anv ex
pected enemy interceptor to adequa tr.:h
patrol borders.

Aircraft Probing

Additionally, reconnaissance in a cold
war often turns to probing, in which
the aircraft 15 sent on a fast run over
arcas which it 1s to photograph.  The
I-104 can substitute cameras for this
misston easily im the multi-mission ver-
sion, with full performance retamed.

In probing, the goal is to obtain as
high a probability of retum as Flh‘ulblt
at varving Mach |1L1m|:u_ rs and distances
of probing. Here again Lockheed has
developed a set of curves with the prob-
ability of safe return plotted as a func-
tion of the mmtruder Mach number.

Curves were plotted with a Mach 2
imtereeptor defense mounting one attack
everv  three minutes, also  assuming
there was no hring mvolved or that
missiles were jammed. An unsuccessful
mission is predicted upon prober being
forced down.

Lockheed says that having high speed
and performance equal to or better than
the expected opposition generates a
fecling of confidence in pilots which
counts heavily toward ensuring a suc-
cessful mission.

In the case of a hot limited war, in-
terception becomes the priority  job.
With the F-104, this can be accom-
plished with aireraft on routine patrols
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SPECIFY TORQ-SET

You have the ultimate when you
select the TORQ-SET recess. Your
choice of flush or protruding heads,
full range of sizes available in mate-
rials and tensile strength meeting all
specifications and requirements. TORQ-
SET high wrenching characteristics
reduce installation costs, increase
reliability and afford trouble-free
application. Sealing screws incorpo-
rating O rings are available in all sizes
and configurations. In stock for quick
delivery a complete range of close
tolerance Hex bolts, Hi-Shear rivets,
and Phillips Head products.

TORQ-ZET

[Qic

343 5, Glasgow Ave., Inglewood 1, California
Oregon 8-3481 TWX: Ingl 7249

DISTRIBUTORS FOR AMERICAN SCREW COMPANY

MIMIATUNLE
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and with the aircraft’s hagh rate of ac-

celeration from high subsonic patrol  enemy supply dumps and lines, against
cruise to required intercept speed of  his troop and materiel staging areas
Mach 2 plus. Here, high performance counts in a =
Also, in cases such as in Germany, swift strike and fast escape, both con- AI ResEarch
proper planning can tum training mis-  tributing heavily to successtul mission,
sions into combat patrols, since if two-  and the multi-mission F-104 can accom-
place F-104s -are used, thev have full plish the hghter-bomber tasks. - -
fighter capabilities along with the train- Close support 15 not ftor the F-104, cen'ral l ZEd a I r data
ing function. it is a job for airplanes such as the TR
Tactical air phase of a linmted hot NATO strnke hghter, an mirplane de-
war covers a number of aspects in which  signed to loiter around troop areas and T To— - 'i
the I-104 has outstanding capabilies, be called in when and where required , : e e com pu ng
. B . q has important assignments available in
the company points out. _ to apply firepower m support of ground the following categories:
In a battle of attrition, the goal 15 to  soldiers.
strike the enemy in his aenal staging IF'or the reconnaissance phase of hot 1. ELECTRONIC AND FLIGHT DATA syStem —
arcas, at home air bases, and kill enemy  limited war, performance again counts SYSTEMS AND CONTROLS: Specialized ex-
bombers en route to, at, and returning  —the mission is to speed in, photograph perience with control devices utiliz-
home from the target, to ensure that  objectives or damage and get out as fast ing servos, analog computers, Mach
although a successful raid has been  as possible. Another type of reconnais- sensors and transitorized circuitry.
"JI.IEL'E] this time, the bomber will not sance is to spot :1r+1:] assess enemy clec- 2. MISSILE SYSTEMS, COMPONENTS AND APU'S:
return. tronic countermeasures. e : S
Airplane against airplane fghts are In the case of the all-out war, the Specialists in turbine power f*-"’”mmf‘
e 1 = : igs : airborne electrical machinery, chemi-
not dead, jet age or not, Lockheed feels,  goal is retaliation. And although exact =aX il sveterms andl electomatiistie
pointing out that in Korea, jet fought performance of the F-104 still 1s classi- fal contenls.
jct despite high speeds, and this will be  fied, the company declares the airplane
true again in a limited shooting war. can carry a large (vield) bomb a long 3. PRODUCT AND PRELIMINARY
ANALYTICAL DESIGN: Electronic, aero
and thermodynamie engineers to es-
tablish performance characteristies
and determine design parameters ol
-i'l.l.'l"n.'lillll'{'ll Frll[]ul..'l:"'.
4, FLIGHT INSTRUMENT AND TRANSDUCER -
DESIGN ANALYSIS AND DEVELOPMENT: Per- on N aAvVyYy S
formance analysis, ability to prepare
and coordinate proposals, investiga- _
tion and synthesis of dynamic svs- n ew M c D on “el I
tems,
. FLUID AND GASEOUS CONTROLS: Design F4H ‘
and development of gaseous nitrogen. L
LOX transfer. storage systems am
converters and 1i~|tiii| Has IZ‘"ﬂ]iII{-'.
syslems.
6. TURBOMACHINERY: Design development
- P ~ 53 and qualification of gas turhine com- -
F-104’s standard external fuel stores are 195-gal. pylon tanks and 170-gal. wingtip tanks. pressors, air cyele cooling turbines _ _ _ _ _
and extremely high pressure, low vol- woosupplying the following major airplane subsystems: Autopilot,
ume flow equipment, 1 Air Induction, Armament Control, Navigation, Surface Controls,
7. HEAT TRANSFER: Acro and thermo- Cockpit Indication and Pneumatic Static Pressure Correction.
dynamiec engineers for design of f-I!n--
tronie ;-4] I"_.]Iir:g-.[bfl.lh].:iﬂ:!{l";; 'f"'"::il'":“tt_j: The AiResearch centralized air data com- most complete air data computing system  true Mach, altitude, rate of climb, total
NSRRI B LS puting system integrates pneumatic, ever devised. It enables aircraft to operate  temperature, dynamic pressure and alti-
8. SERVO-MECHANISMS AND electronic, electrical and mechanical com-  at maximum efhiciency continuously., tude and Mach error,
ELECTRO-MAGNETICS: Experience or ponents on one of the Navy's fastest jets. Eliminating duplication of components, AiResearch has been the leader in the
training in design, '1'”“-'“.[“?"""1”1 and [t senses, measures, and automatically the AiResearch centralized air data com- development of centralized computing
application of magamps, injectors and corrects all air parameters affecting flight.  puting system cuts down space and weight  systems. The F4H-1 installation is the
transformers. It supplies air data information to the requirements over decentralized systems  first, single package air data computer pos-
Forward resume to: pilot and all major airplane subsystems. by many times. Its principal functions: sessing completely interchangeable, mod-
Mr. G. D. Bradley This centralized combination of trans- angle of attack, true static pressure (elec- ular construction.
THE nn.l::lﬂ CORPORATION ducers, computers and indicators is the trical and pneumatic), true air speed, Your inquiries are invited,
.
ga%1 5. SEPULVEDA BLWD,
LOS ANGELES 45, CALIF, ENGINEERING REFRESENTATIVES: AIRSUPPLY AND AERDC ENGINEERING, OFFICES IN MAJOR CITIE
THE CORPORATION

Interdiction will be required against

AIRESEARCH BMANUFACTURING—LOS ANGELES
AIRESEARCH MANUFACTURIMNG—PFHDENIK
AIRESEARCH IMNOUSTHRIAL
AEX & AERD EMGIMEERIMG

AiResearch Manufacturing Divisions

Los Angeles 45, California « Phoenix, Arizona

:
L]

AIRSUPPLY 8§ AR CRUISERS
AIRESEARCH AYVIATION SERVICE

REFUELING probe can be removed when F-104 is used for short-range missions, BT T A e e s el

Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS
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Modern defense in action:
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Nike Hercules missile blocks sneak attacks

On guard at the outskirts of all major American cities
and industrial centers, missiles of the Douglas Nike
family are designed to intercept and destroy attacking
aircraft — despite the most vigorous evasive action.
Nike-Ajax was the Army’s first supersonic anti-
aircraft missile, The basic design readily lends itself to

new developments as anti-aircraft requirements change.

Nike-Ajax batteries are now being integrated with a
newer Nike — the Hercules, developed through the joint
cooperation of Douglas, Western Electric and Bell Tele-
phone Laboratories. It has twice the range and speed of
its predecessor. Armed with an atomic warhead, Nike-

rl g

*Defensive systems —The deeper our
circle of air defenses, the greater our chances
of stopping all enemy attacks. This means
fast, far-ranging interceptor aircraft backed
up by highly accurate anti-aircraft missiles,
such as the Douglas Nikes,

e
. i“.-—-

Practice firing at White Sands Proving Ground of
the Army's new medium-range Nike-Hercules interceptor
missile

Hercules can blast entire attacking fleets of aircraft with
a single shot—without damage to surrounding terrain.

Designed primarily for the inner line of our overall air
defenses, Douglas Nike missiles are radar guided from
ground installations. Within seconds of the first alert,
they can be off towards their target —with deadly aim.

Depend on

DOUGLAS

The Armed-Services’ partner
in deféense




Engineered into

world’'s modern airliners...

Sperry

=LI0D AaVviAaTION CARAVELLE

INTEGRATED INSTRUMENT SYSTEM

Pilots approve clear,

simhfe presentation; plane- makers

like installation flexibility

Airframe manufacturers count on the space-
saving Sperry Integrated Instrument System for
unfailing accuracy and reliability under all flight
conditions. People who make it their business to
know aircraft instruments appreciate the great
design flexibility and presentation variableswhich
enable the system to adapt to the highly special-
1zed and varied needs of major air carriers
throughout the world. It has been specified or is
in use by 23 world airlines and scores of execu-
tive aircraft operators.

Veteran pilots find Sperry 1. 1. §S. the answer
to their critical need for split-second knowledge
of all major flight conditions—and it delivers this
information pictorially through easy-to-read
instruments.

Consisting of a highly accurate master direc-
tion RMI, a combined Zero Reader® Flight
Director and Horizon, and a situation Pictorial
Radio Deviation Indicator, the Sperry L. L. S.
can furnish selected signals for automatic flight
control systems. Instruments are available in
many configurations and with integral lighting
for ideally uniform readability during all flight
conditions. *TM Rep. U. 5. Par, Off.

LOCHHEED 1849

AERONAUTICAL EQUIPMENT DIVISION

EP[H HYFF##.?EEFF COMPANY
Greal Neck, New York

DIVISION OF SPERRY RAND CORPORATION
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wav, giving it a place in the retaliatory
arscnal,

Troop mobility is another area where
no single-place airplanc hgures.

Feonomic aspects of L"lh'lil'fﬂ‘lll'lt.‘ll[ill
requirements call for a single airplane to
do as many jobs as possible with a big
probability of success and safe retum.

I'irst. cost has several factors, such
as developmental costs, plus govern-
ment furnished equipment. At least
$200 million has been spent in F-104
airframe development, with testing ac-
counting for the 580 million noted
carlier.

The F-104 airframe is light, a sig-
nificant cost factor. Also, Lockheed
declares, the airplane being oftered pro-
spechive customers 15 one which th.{"
companv foresees as being built under li-
cense in foreign countries without the
advantage of heavy industry found in
the U, S.

The fire control svstem, a GFE item
on USAF F-104s, will be according to
customer requirements.

IFor maintenance, the F-104 teatures
“service centers” which offer access to
the plane’s various systems. Costs per
flight hour, Lockheed claims, are down
from thos¢ of other high perfornmance
airplancs.

Fire Control

The forthcoming I™-104C uses an
RCA ASG-14 fire control system, while
for the 1960 airplane, Lockheed wants,
and feels it will get from one of several
prospective  sources, as sophisticated a
svstem as possible to perform the multi-
mission role, which is consistent with
desired initial costs and reliabihitv.

Cost of starting a squadron of 25
airplanes is broken down by Lockheed
this wav—aircraft, 40%; training, flight
and ground, 20%: base tacilities, as-
siming a base alrcady using high per-
formance (F-86-class) aircratt, 14.4%%;
aircraft spares, 11.1%, and other mis-
cellancous items making uap the re-
mainder.

In annual costs, personnel pay and
allowances account for 32% (mainte-
nance man-hours are a large factor here);
personnel replacement, 15.6%; aircraft
attrition, 14.6% ; aircraft fuel and lubn-
cation, 8.8%; depot aircraft mainte-
nance labor and matenals, 5.5%; m-
stallations and equipment (for the F-
104), 6.3%, plus other standard costs
of anv military umt.

All told, Lockheed figures, the total
vearlv cost of I-104 procurement and
operation, with procurement amortized
over a four vear period, should be on the
order of 60% of larger current com-
petitive aircraft.

Under the weather portion of en-
vironment, all-weather capahilitv is ob-
vious, For 1960, a choice must be
made of weapons for operations in all
tvpes of weather (with economics a
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advanced

engineering

opportunities
with the TAPCO GROUP

of Thompson Products, Inc.
LT
P

REWARDING RESEARCH OPPORTUNITIES for engincering
specialists now exist in the Advanced Engineering Depart-
ment of the Tapco Grour at Thompson Products. This is
a continuing and expanding program. The Tarco GROUP,
made up of five major Thompson divisions, is serving the
Aero-Space, Electronics, Nuclear and General Industrial
fields with fully integrated facilities for research, develop-
ment and production of structures, propulsion systems,
clectro-pneumatic-mechanical auxiliary and accessory
power systems, electronic controls and check out equip-
ment, and fuel systems involving solid-state, liquid and
nuclear fuel studies.

If you would like to join the personnel of the Advanced
Engineering Department in satisfying work at the frontiers
of knowledge in these areas, there are opportunities for men
with the following experience:

GAS DYNAMICS —Internal and external flow, single and two phase
flows, transonic and rarified gas flows.

HYDRODYNAMICS — Experience in boundary layer cavitation
and sound.

APPLIED MECHANICS SPECIALIST —Experience in trajectories,
system stability, system analysis and simulation techmques.

PROPULSION SPECIALIST—Familiar with gas dynamics and thermo-
dynamics of nozzle flows and combustion of solid and liquid
propellants.,

INFORMATION THEORY ANALYST — Experienced in mathematical
analysis of mechanical and electromagnetic transmission

of information.

PHYSICIST—Familiar with the physics of gases and liquids, mechani-
cal and electromagnetic wave propagation within these media,

SOLID STATE PHYSICIST—To work on clectronic elements,

MAGNETO HYDRODYNAMICIST=To work on advanced propul-
sion systems,

APPLIED MATHEMATICIAN=Experience in lopical propramming of
systems and interest in communication and probability theory.

Your complete resume should contain personal, educa-
tional, experience data, and salary requirements. Send to
DIRECTOR OF PLACEMENT, All replies will be held in
strict confidence.

Thompson Products, /nc.

23558 EUCLID AVE. » CLEVELAND 17, 0HIOD
Phone: IVanhoe 1-7500, Extension 402, 703

Founded in 1901 Plants in 19 Citiles

Nineteen Research and Development Centers
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Howfarcananengmgo ot AC 7

Flint, Michigan; Milwaukee, Wisconsin; Boston, Massachusetts;
Los Angeles, California—original design ond development.

Just as far as his talents, imagination and initia-
tive will take him. He can go across the country or
around the world. He can go even to top manage-
ment positions, As a matter of fact, some of Gen-
eral Motors’ Vice Presidents have come from the

ranks of AC.

His career—or your career—can go up with mis-
siles and futuristic space vehicles. For AC is
building more and more of one of the world’s lead-
ing inertial guidance systems—the AChiever—
plus a wide variety of other electro-mechanical,
optical and infra-red devices.

You can exploit your talents to the fullest degree
at AC. For every AC engineer has access to the
finest equipment . . . at all AC facilities.

Meanwhile, you can work on advanced degrees to
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White Sands, Mew Mexico; Inyokern, California; Cope
Conaveral—military equipment testing ond field service,

enhance your professional status. AC and General
Motors gladly assist further study in the first-rate
engineering schools located in nearby locations.

It's doubtful whether a graduate engineer in the
electronic, electrical or mechanical fields can find
more diverse opportunities . . . or more challeng-
ing assignments . . . or greater professional status
. . . than engineers enjoy at AC-Milwaukee.

If vou are a qualified engineer, you should talk
with the people at AC. Just write the Director of
Scientific and Professional Employment: Mr.
Robert Allen, Dept. D., Oak Creek Plant, Corner
of Drexel and Howell, Milwaukee, Wisconsin: or
Mr. M. Levett, Dept. D., 1300 North Dort High-
way, Flint 2, Michigan.

It may be the most important letter of your life,

FPRODUCERS OF: ACHIEVER INERTIAL GUIDANCE SYSTEMS o AFTER-

BURNER FUEL CONTROLS »

BOMBING NAVIGATIONAL COMPUTERS

GUN-BOMB-ROCKET SIGHTS & GYRO-ACCELEROMETERS ® GYROSCOFPES

SPEED SENSITIVE SWITCHES L

SPEED SENSORS L] TORQUEMETERS

SPARK PLUG<> THE ELECTRONICS DIVISION OF GENERAL MOTORS

factor), weapons suitable for cold, hot
limited and all-ont war.

Although forward hemisphere, lead
collision course attacks are today's
standard tacHes, Lockheed believes that
the old lead pursuit, chase 'em, catch
'em, will be used again despite the
more exotic approaches, and in this,
high speed is a must,

Distance 15 no longer purely a nau-
tical mile scale, Lockheed says, but
now is a time scale stretching from the
ground to the weapon dispatch point.
In Europe, with F-104 performance,
dispersal of aircraft is possible on a 200
naut. mi. basis, Lockheed contends.

Lockheed talks about runway require-
ments for the I-104 in twe terms—one
that the airplane can use the same
runways as the F-100, I-86 and F-S4F
for peacetime operations.

In the other term, dispersal, the
1”-104 can have zero launch capabilities
for this era, along with other proposed
aircraft and existing airplanes.  How-
ever, Lockheed fecls that even this ap-
proach has hmitations for any combat
aircraft, namely the limits imposed by
fuel supplyv, armament and other logis-
fics and supply of trained maintenance
personnel,  The company contends I'-
104 dispersal capabilities are very high
by any standards.

In electronic countermeasures work,
Lockheed engineers feel the best ap-
proach is to have high performance.
Should some of the airplane’s electronic
equipment be jammed, the pilot still
will be able to change plans or switch
svstems to accomplish the mission, or
change missions.

Ground control will plav a large part
in cold or limited hot war but mav not
remain effective verv long in all-out war,
and manned interceptors will have the
best remaining capabilities as  the
ground control situation deteriorates,
due to tactics which can be used with
manned aireraft.

Concerning  terrain factor, which
brings up the twin versus single-engine
approach, Lockheed savs it learned its
twin-engine interceptor lesson with the
P.35 Lightnings in regard to mainte-
nance and mission aborts duc to one-
engine malfunction. The best approach
now, engincers feel, 15 to develop a
single-engine aireraft with a highly re-
liable powerplant,

Acknowledging the problems which
have anisen 1in the F-104/]79 comhbina-
tion, the company feels that the old
daxiom holds true—any new airplane has
troubles, anv ne wengine has troubles,
and the combination of new engine and
airplane  brings more than either one
singly.  However, Lockheed feels that
by the time the 1960 airplane becomes
operational, the weapon system should
be well beyvond any bugs.

Generalizing on the airplane’s suit-
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ability for NATO and SEATO nations,
Lockheed points out that the design
(AW Feb. 10, p. 66), 15 responsible
for the low maintenance per flight hour
and that service centers for systems and
packages-according-to-mission in elee-
tronics gear with fast interchangeability
due to plug-in type units have vielded
highest availability rate of any Century
Series aircraft.

Additionally, the question of fuel
costs is smaller than has been advanced,
Lockheed points out, with less than
0% of total annual cost absorbed here.
Admitting that high performance takes
more fuel when the airplane 1s 1in com-
bat, the company cites the fact that the
larger finaneial outlay every year is in-
volved in serviceabilitv and maintain-
ability of the aircraft. For the F-104,
effective training aids have been devel-
oped, the airplane’s svstems and sys-
tems performances are  thoroughly
known and documented, easing the
tramming development costs and require-
ments, a hnancially more significant
point than fuel costs on an over-all basis.

Although not dwelling on the fact,
Lockheed points out that the I-104 can
be operated in dispersal by a zero
length launch and verv short landing
using proper techniques and perhaps
some¢ portable aids. The airplane can
be operated from training tvpe felds,
Lockheed claims, saving that the pres-
ent number and size of runways in Ger-
manv are adequate for peacehime train-
ing operations with the F-104,

Another role in which the F-104 has
not been thought of in the past is as a
fighter bomber, but Lockheed points
out that such a capability is developed
for the airplane. External weapons
stores can accommodate bombs of var-
wous tvpe and warheads.

Jet Ignition Problems
Hold Airline Interest

Toledo, Ohio—Airline inlerest in jet
ignition problems cxperienced by the
military was apparent at the Awviation
Spark Plug and Ignition Conference
sponsored here by tfm Champion Spark
Plug Co.

Createst portion of the agenda was
devoted to problems conceming spark
plug reliability and service life with par-
ticular emphasis being placed on the
performance of the Champion RHA
29F plug in the Curtiss-\Wright R3350
turbocompound engine,

Airlines were unanmimous in  con-
demning the 3,000 hr. overhaul limit
on TCIS8 ignition manifolds on the
Wright R3350 engine. Cases of mani-
folds removed in good condition after
4,500 hr. were cited by operators,

Representatives of more than 30 air-
lines, including a number of foreign
operators, attended the conference,

Arthur A. Nichols

“But, Where Can We
Put The Lube Pump?”

This is a problem that often arises
after a drive, auxiliary power source
or gear box has been designed. Fortu-
nately, it's a problem that the Gerotor
pump i1s uniquely qualified to solve.

Adaptability to space limitations iz in-
herent in the Gerotor pump as several
helicopter firms and their gear sup-
pliers have learned. You see, the
Gerotor pump has only two moving
parts: a ring gear ami' a rotor. The
rotor has one less tooth than its outer
mate. This “missing tooth" serves as
the fluid ecarrying

ﬂhamhﬂr.hEu, by

varying the num-

ber, heirht and ﬁ
thickness of teeth
and also the rpm,
we can provide in
a Gerotor pump,
the capacity wou

need, up to 100 @

Epm, 1000 FEiFig. 1. Varied sizes
within the geome- make Gerolors unu-

try of E"'_"ailablewnllr adaploble to
space. (Fig. 1.) space and copaocity

requiremants,

Further space-saving adaptability stems
from the fact that Gerotor pumps,
unlike conventional gear pumps, re-
quire only a single shaft. ’i‘his Means
that Gerotor elements of different
capacities can be stacked along a
single shaft in ported compartments
within a single housing and mounted
on a single AN pad to perform such
multiple pump funetions as: Ilube,
scavenge, boost, ete, (Fig. 2). Such
compactness allows pump configura-
tion to be adapted to gear box or other
mechanism geometry., A multiple-fune-
tion Gerotor Eump can be submerged
in a sump, which may be part of the
pump housing.

e

Fig. 2. Multiple funcltion pump

Reliability is another inherent feature
of Gerotor pumps. Their valveless de-
gign and dynamically balanced mov-
ing parts assure quiet, trouble-free
operation over a long service life.

Technical information plus complete
custom engineering and preecision man-
ufacturing facilities are available to
help you obtain the Gerotor pump
that best fits vour specifications. Your
inquiry is invited,

W. H. NICHOLS CO.

Woerd Ave., Waltham 54, Mass.
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NO NEAR MISS

There are no near misses with missiles armed with nuclear warheads. There Is
no protection from distance. Subs off our shores could attack our cities.

Even if they lack advanced-type missiles launched from under the sea,

subs could attack us with existing short-range missiles,

even primitive pulse-jets.

Thus submarines are the danger. To deny these mobile missile launchers
sanctuary under thousands of square miles of ocean the U. S. Navy
hunts with Killer groups. Grumman S2F Trackers catapulted from
carriers screen vast areas with the most sophisticated electronic
detection gear. Once contact iIs made and retained, they

can pin-point a submerged sub and sink it.

S2F Trackers are another example of Grumman helping to make
the U. S. Navy our best protection against submarines,
plus our most effective police force in cases of
international delinquency.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION
Bethpage - Long Island - New York
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S2F's sensitive gear can detect Combat Intelligence Center re- S2F returning to carrier after
sub's disturbance of earth's mag- ceiving S2F report of contact and “sinking'' submarine in war
netic field. S2Fs also carry all the dropping of detection devices games with depth charges and
types of detection gear. to pinpoint submarine, an ingenious homing torpedo.

Grumman S2F Trackers on board Far-ranging Grumman S2F Track-
er being launched from carrier to

aircraft carrier, mainstay of U. S,
Navy H UK Group on Anti-Sub- Sl screen hundreds of square miles
marine Warfare maneuvers. of ocean for submarines.
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UNFINISHED X-15, with canopy hood removed and tail section unpainted, moves to hangar for final assembly.

X-15 Design Reflects Hypersonlc Mission

SPEED brakes are fitted on aft section of vertical stabilizer with actnating mechanism visible
from rear (above). Note steel skids in extended position on drawing (below).
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By Irving Stone

Inglewood, Calif.—North American
Aviation has engineered a  simple,
straightforward structure to meet stnin-
gent operational demands ot the hvper-
sonic  out-of-atmosphere  research  air-
craft. Highlights of the structure arc:
® Wing is approximately a 5% thickness
structure, about 102 in. at root chord,
sweeping back at a leading edge angle
of about 25 deg. to a tip width of about
34 in.

e Upper and lower w ing skins are
[nconel X, fabricated as “single” shects
bv two spanwise converging fusion
welds which are almost impossible fo
detect after machining operation. Skin
tapers from about % in thick at root to
approximately & in. thick at tip. Lands
are provided for attachment to main
spar, wing nos¢ section and tip rib.

e Box structure has multispar makeup
incorporiating formed sheet metal and
extrusions. Materials include Inconel
X and titanium A110-AT.

e Nine attach points are used for wing-
to-fuselage conmection.  Fittings  arc
riveted to skin and spars and wing is
attached to fuselage structure by bolts.
e Solid leading edge on wing is about
1 m. wide and about 3 in. thick. In-
tegral skin extends from nose section
aft to front spar. Span of nose section
from root to tip incorporates six individ-
ual sections.

e Landing flap, onlv movable surface
on wing, starts where wing root mecets
large fuselage side fairing and extends
outboard about 57 in. Inboard width
is about 28% in., outboard width 1s
124 1n.
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X-15 is dropped from Boeing B-52 wing pod in artist’s conception; note B-52 camera enclosure. Flight arc and path is at right.

e Reaction control jet on wing top and
bottom surfaces 15 positioned about 26
in. inboard from tip and 12 in. back
from leading edge.

e All-movable horizontal stabilizer, a
conventional spar and nb structure, 1s
pivoted at about the middle of its root
chord, which measures about 55 1n.
Tip chord 15 about 25 .

e Leading edge of horizontal stabilizer
also 15 made up of six individual sec-
tons, Nose, hike leading edge m wing,
also appears =ohd, and leads mto front
spar with integral sheet extending back
about 41 n. from nose. I]:}rizuntﬂl
stabihizer leading edge sweep 15 consider-
ably more than wing sweep.

e All-movable vertical stabilizers—posi-
tioned above and below fusclage—are
large box spar and rib structures with
outer portions pivoted about one-third
back from leading cdge. hickness of
cach stabilizer at rear of base 15 about
23 in., tape rin-g slightlv to top. Beaded
closure pieces seal off trailing edge of
movable portions of vertical stabilizers,
e Speed brakes, comprising aft section
of the vertical Htuhiflzxcr hxed portion
adjacent to the fusclage are surfaces
about 2 in. thick, incorporating verti-
ally beaded inner skins and horizon-
tally beaded end closure picces. Speed
brakes are hinged about two-thirds aft
from leading edge of vertical stabilizer.
Actuating mechanism 15 housed be-
tween opposite surfaces and 1s visible
from rear of airplane.
® Movable portion of lower wvertical
stabilizer, jettisoned before landing be-
cause of limited ground clearance for
aft fuselage, 15 attached to fixed por-
tion of lower stabilizer after the air-
craft is hoisted onto the Boeing B-52
mother ship.

Fuselage gives an unusual impres-
sion of length in comparison with the

AVIATION WEEK, October 27, 1958

ORI S P l [ ]

B O BTy

WERNRSEES,

FLAFEY

SPECIAL welding technique was developed for X-15"s Inconel X fuel cylinder.

iidiy] ¥E L
i o L

L MISSION

a9



Sixth sense for Republics F-105

Advanced versions of Republic’s F-105 will be able to
nail targets on the head, night or day, cloudy or clear—even
if the targets are hidden deep in rugged mountains, This
remarkable capability stems from NAsaARR—the F-105"s mon-
opulse radar system—developed and manufactured by
Autonetics for the AN/A56-19 armament control system.

Lightweight, compact NASARR is the only system in
production that provides these radar functions for both low-

level and high-level missions...air search, automatic track-
ing, ground mapping, and terrain avoidance.

Like Autonetics’ other advanced guidance and control
systems, NASARR is reliable and available. Years of R & D...
of working ahead of the field...have made it se.

Please write for more detailed information.

Autonetics

A Division of Morth Americon Aviation. Inc. * Downey, California
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X-15 Pilot Suit Readied for Tests

Individually fitted suit, known as
MC-2, for pilots of North American
X-15 will be tested on all men sched-
uled to fly the rocket research aircraft.
Aluminized suit and occupant will be
tested in flight environment in a specially
instrumented Convair TF-102 trainer,

First X-15 pilot to receive the suit was

Scott Crossheld, who recently partici-
pated in a test at Edwards AFB Flight
Test Center's altitude chamber to check
pressure  equipment.  Early flights, in
addition to providing data on the suit,
also will determine whether the TF-102
is correctly equipped to handle the
tests. Altitudes and pressures that pilots
will face in actual flight can be closely

simulated in the specially modified air-
craft. Pilots will undergo at least 100
hr. in the suit before the actual X-15
fight,

Data on suit action at extreme alti-
tudes to be attained by the X-15 will be

| primary objectives of the research. Tests

will determine if the suit will protect
pilot if there is loss of cabin pressure
at altitude and whether pilot can fly the
aircraft or eject and be protected from

cold and lack of oxygen of the upper
atmosphere. Mobility of the suit must
be determined, as well as visibility of
cockpit instruments, area around the air-
craft, and pilot’s visibility through his
helmet visor,

In the denser atmosphere, a conven-
tional ejection will be possible, even at
altitudes above 60,000 ft. Pilot’s pres-
sure suit will provide breathing oxygen,
compatible pressure environment and
wind blast protection during ejection,
New, stabilized ejection seat will prevent
tumbling at excessive G forces. Separa-
tion from seat and chute opening will be
automatic.

Outside of the suit is made of alumi-
nized hnish to resist heat generated as
the aircraft re-enters atmosphere. Suit, |
manunfactured by David Clark Co., |
Worcester, Mass., requires over 60 indi-
vidual measurements for construction.

Suit’s ventilation and pressurization
will be provided by eight compressed air
bottles, cooling body-generated heat,
Data on the suit, helmet and cabin pres-
sures will be telemetered and recorded
on oscilloscopes and strip charts.

iclatively stubby wings of the X-15.
Low to the ground, the body extends
50 ft. from the conical nose back to
where rocket exhaust will emerge from
the fuselage tail. Close inspection of
the fuselage reveals these features:

® Approximately 22 in. aft of the fuse-
lage nose tip, reaction control jets are
arranged in a cruciform  pattern—on
both sides and top and bottom of the
oOsSC.

® Short nosewheel strut is positioned
about 60 in. back from nose tip.

* Cockpit, not available for mspection,
appears through side panes to be a
“tight” area with every mch of volume
utilized. Cockpit side panes are rela-
tively small transparent sections, about
3% in. wide and 26 in. long, extend
almost the full length of the cockpit,

Fuselage Fairings

Large fusclage fairings, which house
propellant and control lines, begin just
aft of where cockpit hood fairs into
top of fuselage and extends back to
traifling edge of vertical stabilizer.
Closure piece for aft end of fusclage
fairing 1s a horizontally beaded skin
from which a I-in-diameter fuel vent
and 3-n-diameter hvdrogen peroxide
fuel jettison pipe protrude on the right
tairing and a fuel jettison pipe only
from the left fairing. '

Two camera installations—one on
cither side of longitudinal center line—
face aft from cockpit hood, probably
for viewing, in flight, the tops of the
wing and horizontal stabilizer and verti-
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cal stabilizer. Another pair of cameras
are positioned in the underside of the
fusclage, probably focusing on under-
surface of horizontal stabilizer, on lower
vertical stabilizer and on steel skid main
landing gear.

Auxiliary power unit exhaust is lo-
cated on right side of fuselage skin in
cockpit area, with instructions to push
button to open door, then pull T-
handle to jettison canopy.

Hydraulic reservoir site gages are lo-
cated on right side of fuselage, aft of
cockpit hood. Also in this area are
B-52 mother ship services, such as hot
air and nitrogen disconnects. External
clectrical power disconnect also is pro-
vided. On the left side of the fuselage
in this area is another hydraulic reser-
voir level site gage, B-52 mother ship
breathing  oxvgen disconnect, and
ground pressure test heating and venti-
lating htting.

Helm hller connection is located
about 2 ft. aft of wing root leading
cdge on fuselage fairing.

I“uel filler conmection is positioned in
fuselage fairing under landing flap trail-
ing edge.

Housings for main landing gear skid,
iocated on cither side of longitudinal
center line on underside of aft fuselage,
1s about 70 in. long, indicating the
general length of the steel skid, which
was not extended for observation; air-
craft was supported at rear by a wheeled
dolly. With respect to its relative posi-
tion, skid housing positioned forward
from about one foot aft of vertical sta-

-——

eliminates

a major cause
of servo valve
failure

New
MICROWEB®
FILTER

. + . cleans missile and aircraft hy-
draulic fluids of @/l particulate con-
taminants 0.45 micron and larger.

This is the new process volume form of
the famous Millipore filter — a unique
plastic screen with 50 million precisely
dimensioned pores per sq. cm. of surface
area, with 100% cuc-off at 0.45 micron.

MF Microweb filters are now being
used ro clean hydraulic fluids (1) before
storage in tanks (2) on fll/fAush /bleed
stands both during missile manufacture
and field testing and (3) by component
manufacturers for flush cleaning and fill-
inE. ‘They are also in use fltering critical
lubricating oils, ultrasonic cleaning fluids,
process air and gases — wherever close-
tolerance clarity is essential.

Microweb apparatus, including stain-
less steel filter holders, can be supplied
in standard and special designs.

./Wfllzpore

MNEW STAMNDARD
OF PRECISION IN MICROFILTRATION

e e s T . " i — ---—I

s SEND FOR DETAILS — clip this =
I coupon — actach it to your |
I letterhead — sign your name — :
\ and mail to — I
i ]
MILLIPORE FILTER CORP. |
Dept. AW, Bedford, Mass. I
. S S, e -H----------J
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PIONEER-CENTRAL INTRODUCES NEW FLIGHT
INSTRUMENTS FOR JET AGE REQUIREMENTS

VERTICAL VELOCITY INDICATOR

MODEL 1654

Designed to meet the exacting lighting and |V ! |
performance requirements ol jet age com-

mercial, military and business aircraft, Pioneer-
Central’s new Vertical Velocity Indicator features
integral lighting and rapid response indications.

R apid response enables the pilot to quickly establish
and maintain unilormly precise rates ol ascent and
descent during climb-out and let-down—a necessity
in today’s high-density traflic zones and at the high
speeds of modern transport aircralt.

Another new leature—integral ighting—reads white
by day and red by night. Red—the color science has
proved best suited for **dark-adapted” eyes—provides
sharper readability.

Model 1654 complies fully with lighting specifica-
tion MIL-1.-25467A and is CAA approved to TSO-C8a.
Units are available in either standard 3" bezel or
clamp-on style mountings.

Turn-and-Slip Indicator, Model 3922, is another
new member of Pioneer-Central’s family of fne
instruments. It, too, provides integral lighting for
better readability, reading white by day and red by
night. Like its companion, at left, it complies fully

Pioneer-Central Division

DAVENMPORT, IDWA

AVIATION CORPORATION
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TURN-AND-SLIP INDICATOR

‘ MODEL 3922

| (' | with lighting specification MIL-L-25467A
l and is CAA approved to TS0O-C3a.

Equally important are two additional :dt-siqn features
—provision of a power failure indication and reduced
weight. Should power f[ail at anv time, the fAlag shown
at “ofl” position, upper right, instantly informs the
pilot the instrument is inoperative. Reduced weight
and simplified installation are achieved by the use of
a gyro motor design operating from a single-phase
400-cyvele AC power source. A similar unit is available
with inclined gimbal for installation in tilted panels.

Turn-and-5lip Indicators of various types are avail-
able to operate from single- or three-phase AC, DC,
or air power sources. Companion Instruments are in
process of design and production—Airspeed Indica-
tors—Fuel Flowmeter Systems—Breathing Oxygen
Equipment.

For complete specifications write Pioneer-Central
Division, Bendix Aviation Corporation, Davenport,
[owa. West Coast Office—117 E. Providencia, Burbank.
Calif. Export Sales & Service—Bendix International
Division, 205 East 42nd St., New York 17, N. Y.

Pioneering Is Our Business

Precision Producer of Aircraft Instruments, Breathing
Oxygen Systems, Fuel Flowmeter Systems,
and Ultrasonic Cleaners

mlizer leadimg edge to approximatelh
middle of horizontal stabilizer area.

Some of the equipment revealed for
the X-15 includes an advanced airborne
flight data svstem developed by Sperry
Gyroscope Co. This mstallation  wall
direct the pilot from instant of lunch
throughout high velocity acceleration
phase, also provide data cnabling the
pilot to control aircraft during re-entry,

Iirst svstems  are scheduled under
Air Force contract for delivery in No-
vember, in time for planned National
Aeronautics and Space Administration
checkout 1n a supersonic McDonnell
F-101 Voodoo. Deliveryv of the frst
svstem for X-15 uwse will be in mid-
December, mn advance of first powered
flights of the research craft.

Feature of the Sperry inertial system
15 three-gyro stable platform providing
attitude, velocity, distance and altitude
censing,  Platform  contains  its  own
power supplies and amplihers.

The lightweight computer digests
and interprets this data, displays it
pictonially on cockpit instruments.

Svstem components will take acceler-
actions of more than 10G’s and is de-
signed to function perfectly in  the
weightless environment the X-15 will
pass through in flight from Wendover,

Utah, to Edwards AFB, Calt. Fhght
mstruments Sperry has  developed  for
the X-15 include altimeters, velocity,
and vertical rate indhcators.

Svstem’s sensors and computer will
provide data tor airrbome and ground-
based recorders for permanent charting
of cach flight. The svstem 1s designed
to accept velocity signals from Doppler
mavigation system in the B-52 mother
plane until the moment of launch,
then functioning as inertial system.

Lear, Inc.'s, Grand Rapids Division
15 supplying special three-axis flight di-
rector-attitude indicator tor X-15. The
mstrument 15 a modified version of
Lear Model 4060 (ASTRA) indicator.

Lear indicator will supply several
kinds of information for the pilot.
Pictorial-type sphere will give pilot the
attitude of his aircraft with respect to
carth m terms of pitch, roll and vaw.
Vertical needle shows sideslip of air-
craft, horizontal pointer indicates angle
of attack. Yaw and pitch angles will
show displacement between direction in
which aircraft is pointed and direction
in which it is moving. Horizontal
needle indicates angle of attack move-
ment. Tum-and-bank indicator located
at bottom of the sphere warns of devia-
tions from flight path at high speeds

These moves then followed:

an airplane.
groups to present proposal,
petition tor X-15,

® May, 1955—Contractors submit bids,

rescarch airplane committee,

Development Command.

million,

X-15 Development History

Resolution passed by NASA directing laboratories to initiate studies ot problem
areas likely to be encountered in space flight signalled the start of the X-15 project.

® May, 1954—NASA team establishes characteristics of an airplane suitable for |
exploratory flight studies of aerodynamic heating, stability, control and physiological
problems involved in hypersonic and space flight and the feasibility of building such

® July, 1954—NASA representatives meet with the Air Force and Navy development
® December, 1954=Invitations issued to contractors to participate in design com-
® January, 1955—Formal bricfing on specifications,

® December, 1955=Narth American Aviation, Inc,, designated winner of the compe-
tition. “Go-Ahead” given for construction of three X-15s.

® October, 1956—First conference report by the Research Airplane Committee,

® December, 1956—Development engineering inspection board meets.

e September, 1957—Construction started on X-15, |
@ July, 1958—Mating and equipment installation. Second conference report by the

® October, 1955—Rollout and delivery to fight test.

X-15 program, through completion of third vehicle, is expected to cost some $120
milhon m direct contract COsts, |5||1.15: sizable additional indirect costs g:[:nﬁigﬁng l:pn'-
marily of laboratory and wind tunnel testing done by NASA and Air Research and

Direct contract costs, by fiscal vear, were funded as follows:
e 'Y 56—Air Force—=58.8 million, Navy—5.5 million.
o FY 57—Air Farce—5158.3 million, Navy=5L8 million,
® 'Y 55—Air Force—539.1 million, Navy—=52.1 million.
® FY 539—Air Force—536.3 million, Navy $1.0 million. |
¢ I'Y 60—Air Force—=5%13.6 million (estimated).

lotal amount of Air Force funding is $116.1 million, Navy total funding is $5.4
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New Fluoro-carbon rubber

Du Pont’s Viton flunoro-carbon rub-
ber has just recently gone into produe-
tion and will be gelting considerable
attention in the coming months,

Viton is of interest to the aircraft
designer because of its excellent resist-
ance to most fuels, fuel oils and ester
tvpe hydraulic fluids, and the faect that
it retains this resistance at elevated tem.
peralures,

In drv heat, Viton will withstand
300°F for a week or more and, for short
periods, will remain elastic at 600°F. As
with other polymers, its physical prop-
erties are lower when measured at ele-
vated temperatures. Tyvpical room tem-
perature tensile strength and elongation,
2000 psi and 225%, respectively, drop
off to 300 psi and 1009, respectively,
when measured at 250°F. Heating to
430°F causes little further reduction.

In cold temperatures, Viton begins to
stiffen around 0°F and reaches the brit-
tle point at from —45°F 1o below —65°F
in thin films, This relatively poor low
temperature flexibility presents no seri-
ous problem in engine or nacelle seals
if the engine is pre-heated before start-
in, but would seem to eliminate the use
of Viton in working seals external to the
aireraft. Its low resistance to phosphate
ester hyvdraulie fluid (Skvdrol 3000, ace-
tone, the ketone and ester solvents also
imposes some restrictions,

At present, Viton polymer is available
in the 65-70 durometer range and up-
ward. It iz more expensive than silicone
rubber, less expensive than fAuoro-zili-
cone rubber,

For the past vear we have worked with
pilot plant lots of Viton on fuel cell
development and molded and extruded
experimental parts. As n consequence,
we can now call on considerable first.
hand knowledge of its properties and
fabricating characteristics and variotions
attainable through custom compounding.

We will be pleazed to answer vour
questions regarding the usze of Viton in
specific designs, Also. CHR test data on
Viton is available for the asking. Write
The Connecticut Hard Rubber Co., 407
East St, New Haven 9, Conn.

CONNECTICUT
HARD RUBBER

THE CONNECTICUT HARD RUBBER CO.

NEW HAVEN 9 CONNECTICUT
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HOW MODERN QLEX:D POWERPLANT HELPS PROVIDE . ..

GENERAL ELECTRIC T58's GIVE NEW VERTOL 107 GREATER CAPABILITY
THAN POSSIBLE WITH ANY OTHER AVAILABLE GAS TURBINE

The U.S. Army's recent announcement
that it had purchased a quantity of T358-
powered Vertol 107 (YHC-1) helicopters
was further evidence of the growing trend
to employ the General Electric T58 when
secking the powerplant which provides
helicopters with highest performance
capability.

What makes the T58 so attractive?
Compared wifh other gas turbine engines
in its class, the twin-T58 powerplant
gives the YHC-1 af least . ..

189, MORE INSTALLED POWER—The
T58 1s guaranteed to deliver 1050 shp.

7% LOWER SPECIFIC FUEL CONSUMP-
TION—The T58's SFC rate is guaran-
teed at a low 0.64 lb/hp-hr.

300 LBS. LESS ENGINE WEIGHT, PLUS
INSTALLATION WEIGHT SAVING—The
compact T58 weighs only 271 lbs.

These outstanding features of the T58
make 1t the engine with the highest
power-to-weight, lowest SFC of any
turboshaft flying today—the only gas
turbine now available which provides the

Vertol YHC-1 with:

OUTSTANDING RANGE AND PAYLOAD
—Light weight, high power, low SFC of
T58's give YHC-1 increased range, added
cargo- and passenger-carrying capability.

SUPERIOR HOT DAY AND HIGH ALTI-
TUDE PERFORMANCE—Twin T58's have
“reserve power'’ to operate at higher

Most Payload Capacity,
Highest Performance Capability

than standard temperatures and altitudes
without offloading payload.

UNPARALLELED ONE-ENGINE-OUT CA-
PABILITY—Even with one engine inopera-
tive, YHC-1 will still be able to continue
missions with the power available from a
single T58.

In addition to these operating advan-
tages, T58's are designed for fast and
easy maintenance, minimizing helicopter
“down-time."” When T58-powered Vertol
YHC-1's are delivered, they'll give the
U.S. Army a full-time arrborne mobihity
never before possible with rotaryv-wing
transports.

For new brochure, “What Does Engine
Weight Mean in Dollars To Helicopter
Operators,”” write to General Electric Co.,
Section 233-19, Schenectady 5, N. Y.

B h L ‘-'. '. . = I
T58 is easily handled due to its low weight, small size, and
unit package design of gas generator and power tur-
bine assemblies. Major components can be disassembled

with standard tools and a minimum of special equipment.

e
T58s split compressor-casing (left) permits easy access
for changing compressor blades. Split combustor-casing
(right) facilitates combustion liner inspection and fuel
nozzle replacement. In the field, these operations can be
performed without removing engine from the helicopter.

Small-diameter
annular combustor

a>mall, compact
axial-flow compressor

Rugged 2-stage
gas generator turbine

B Mechanically
. independent
Advanced hydro- free-power
mechanical control turbine

Anti-iced
inlet struts

porated in the T58 result in proven ruggedness, reliability.
T58 gas turbine state-of-the-art provides helicopter designer
and operator with a powerplant with “vears ahead” ability.

General Electric T58's near 4 to 1 power-to-weight ratio, 0.64
SFC assure top helicopter performance. Modern aircraft gas
turbine design principles and development techniques incor-

Frogress s Our Most Important Product

GENERAL @3 ELECTRIC
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WORLD"S MOST EXPERIERCED AILRLINE

ON THE INAUGURATION OF THE FIRST DAILY SCHEDULED
JET SERVICE ACROSS THE ATLANTIC

Edo takes pleasure in hailing PanAm’s
magnificent achievement in making daily jet travel
across the Atlantic a routine reality.

Edo is proud that Pan American has specified

Edo Airborne Loran as basic long range navigation equipment
in its fleet of Boeing 707-320 Intercontinental jets.

Edo Airborne Loran has also been chosen for installation
in the jet aircraft of these other international air carriers:

AIR FRANCE +« BOAC - CUBANA
LUFTHANSA * QANTAS + SABENA + VARIG

EDO AIRBORNE LORAN, Model 345

Control panel and 3-inch scope are mounted
in cockpit for operation by pilot or co-pilot.
Receiver (left) occupies 3% ATR rack. Installed
weight of complete system is only 26 lbs,
and compact unit requires only a small frac
tion of space formerly required. Designed
and manufactured by Edo, a mojor supplier
of advanced electronic systems for the U.5.
Navy —sonar, radar, ASW equipment,

For the complete data on Edo Model 345 Airborne Loran,
send for Technical Manual #501, Dept. C-110,

College Point, Long Island, New York

Manufacturers of a Trusted Line of Marine and Airborne Electronic Equipments
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ENGINE for X-15 is tested by Reaction Mo-
tors Division in 1 million 1b. thrust stand
at Denwille, N. ]J. Both horizontal and ver-
tical tests are being made.

and helps in coordinated turns at lew
speed.

Lear also will supply a rate gvro from
which the turn indicator gets ts
reference, director control box which
feeds pilot commands to vertical and
horizontal needles, and pitch angle set
control which allows pilot to preselect a
pitch angle compound displav.

More than 1,300 Ib. of instrumenta-
tion, involving approximately 600 tem-
perature pickups and 140 pressure pick-
ups, will he carned by the X-15. Pro-
visions for strain gages have been made
at strategic locations to measure strue-
tural and acrodvnamic loads.

Also aboard will be equipment to ac-
curatelv measure pilot reaction on the
controls.

Pressurization and air conditioning
system for the pilot and entical equip-
ment has been developed by Garrett
Corp.’s AiResearch Mfgz. Division. Be-
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The Boeing Airplane Com-
pany's Wichita Division offers
engineers a number of long-
range career opportunities in
connection with advanced flight
projects. These openings offer
all the scope needed to employ
your creative powers to the
fullest,

AERODYNAMICISTS

Openings are for high-level
positions in the fields of high-
speed aerodynamics, VTOL-
STOL research, and design.
Requirements are a BS or ad-
vanced degree, with four or
more vears of experience in
aircraft or missile design, plus
the ability to plan and direct
development programs.

STRUCTURAL
DYNAMICISTS

Aeronautical and civil engineers
with BS or advanced degrees
will find stimulating assign-
ments in connection with hyper-
sonic aircraft. Work 1includes
compilation and evaluation of
vibrations, flutter and dynamic

r—@__—H_Huh___—____—————_———————————————HHHH——_H"——-____HH_—_—-@ﬂ

engIneers

load data related to design,
development and research.

An outstanding senior research
position is also available for an
aeronautical or ecivil engineer
with a Ph.D. and five to ten
vears of experience in structural
dyvnamics and aero-elasticity.

STRESS ANALYSTS

Openings are [or mechanical,
civil and aeronautical engineers
with a BS or advanced degrees,
to perform analvsis of aerody-
namics and structural loads in
relation to production, design
and research programs. Appl-
cants should have from one to
five vears of aircraflt experience.

* & %

In each of the above positions
vou'll be associating with out-
standing men in vour field, and
have at vour disposal some of
the most up-to-date equipment
and laboratory facilities in the
industry. In addition, vou'll
enjoyv many benefits including
insurance and retirement pro-
grams, relocation allowances
and help in getting settled.

For further details, drop a note
to R.J. B. Hoffman, Dept. CW £,
P.0O. Box 3822, Boeing Airplane
Company, Wichita 1, Kansas.

BOEINLG
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cause dense air of conventional altitude
will not exist in the high environment
the X-15 will traverse, a self-contained
clement has been devised to take over
jobs formerly done by air.  Ligqud
nitrogen, contained at  approximately
—300F will be used on the X-15 1n
vital areas for adequate pressure and to
connteract  high  temperatures  devel-
oped. In addition to its refrigerant
charactenstics, hquid nitrogen does not
possess fire and explosive hazards, 1s
relatively easy to mamtain in hiqud
state.

MNitrogen Use

Applications include pressurizing and
ventilating the cockpit and pilot’s flight
suit, cooling and pressurizing electronic
cquipment and  inerting 1ts  environ-
mental atmosphere, cooling of plane’s
nose, and operating pneumatic mstalla-
tions. Nitrogen will be apphed as a
liquid and as a spray, as well as being
converted to gas to meet separate re-
quirements.

A positive method of expulsion for
nitrogen 15 provided to assure a constant
flow to mneeded arcas. Pressurized
helinm, used to expel the nitrogen, 1s
contained in a spherical chamber at
4,000 psi., but 15 reduced to an operat-
g pressure of 70 psi.

The X-15 was extensively wrung-out
in scale model tests in various tunnels

78

SHOCK waves form off nose of X-15 model
in this picture, taken during series of tests in
supersonic wind tunnel.

over conditions rL'E}rt'h{;uIi]LE'J a1 broad
band of operational conditions. Some
of the models used include:

e Heat transfer and pressure model,
0667 scale. tested at NASA |.:||1;_[h.~'j-.
unitary tunnel from Mach 2.3 to 4.7;
NASA § ft. transonic tunnel from
Mach 0.6 to 1.2; Amold Engimmeerning
Development Center B-munor tunnel
it Mach 7.

e Rotary derivative model, .09 scale,
to determine aerodvnamic damping due
to dvnamic motion. These tests were
run at NASA's Ames 12-ft. tunnel from
Mach 0.2 to .94: Ames unitary tunncls

from Mach 0.7 to 3.5 and North
American Aviation’s 7.75-ft. x 10-ft.
tunnel at Mach 3.
® Air Force model (onginal and revised
configuration), .02 scale. Tests werc
conducted at Langley 11-in. hypersonic
tunnel at Mach 6.9; Langley 9-n.
supersonic tunnel at Mach 3 to Mach
4; Ames 10 x 14 m. Hypersomic Labora-
tory from Mach 3.5 to Mach 6.3; Ames
2 x 2 ft, transonic tunnel at Mach 0.6
to 1.4; Massachusetts Institute of Tech-
nology Naval Supersonic Laboratory at
Mach 1.5 to 3.5; and North American’s
Supersonic Acrodvnamic Laboratory at
Mach 1.5 to 3.2.

These tests were to determune static
stability, control effectiveness and con-
higuration choice.

Westinghouse Forms
Space Technology Group

Westinghouse Electric Corp. has cre-
ated a Space Technology Section 1n
Lima, Ohio, responsible for develop-
ment of advanced electncal systems,
which would include auxiliary power
units driven by turbine, nuclear or solar
energy. Section will also have responsi-
bility for devices and products for space
flicht vehicles. Section will be part of
the Small Motor Division's Aarcraft
Equipment Department.

..-;;pli!lt!iilli.ql,.-.
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'FINGER FLEXIBILITY"

IN TEFLON*
HOSE IN ALL

DIAMETERS

fTITEFLEX, INC. TRADEMARK
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DECE-80 svstem, plus spares for the QF-=51
aireraft, (PR MA-S-05F-207 and 308 ),
STht 9499,

AMC Contracts
Genernl Electrie Co., Utlea, N. Y., AN/

Wright Patterson AFB, Ohio—I"ol- \ 1 | for B f

. . : a = APS-8 adar sets (o b2 @alireraft),
lowing 15 a st of unclassificd contracts bR PR.g-111-3454), $5.000.000, 3
for $25,000 and over as released by the

Air Matenel Command:

Crosley Division, Aveo Manufacturing
Corp., Cineinnati, type ASG-156 flre control
gystem, bomber flexible tail defense (for
B-52 airplane), (DOD item SA-la-4863c),
RFP-822592, 622592-1 and H22592-2, (PR-
§22582-1 and -2), $3.,741,137,

Hycon Manufacturing Co., South Pasa-
dlena, Calif.,, computer, power suppiy, type
LA-15, Aerno 74-0776, for use with simpli-
fied camera control =system, (PR MO-B-
ETH0-1410), $74,3305.

Sperry Gyroscope Corp, Hyvision, Sperry-
Rand Corp., Great Neck, N. Y. four (4)
improved low-drift rate gyvros (non-floated
tvpe) and necessary modifications o a
OV RIS furnisghaed stabilixzer unit
(Sperry P/N 620636) to incorporate =aid

= - % 3 " LN o ] 2 N -

mproved E¥rox DluE Do AN " Bendix Products Division, Bendix Avia-

bombing navigation svstem, possibly in tion Corg., .L--L-!_|th _E-n'nﬂ‘, I_|1:I.., "._'l']EL!I.‘l..'-i s

B-47 alreraft, (PR PE-8-11A-2441), 366, Dbrake assemblies for F-101B aircraft, in-

975, stall r4.-1_r.u1ll and gspares, (PR PE-1644 and
Ja74), iZ2009389,

The Liguidometer Corp., Long Island \ Henl Bauionent Division. Mian
e w r = 5 b i l] = 5 .
City, N. Y., oll quantity measuring system, Aeronnuticn i |1:1| ent inion, e
apolis-Honeywell Co.,, Minneéapolis, Minn.,

o33 nireraft, (PR PE-A.ST-159%), S callbyatars; for F-10U0 and Fol00F -
Sperry Gyroscope Co, Division, Sperry- craft, l‘[rl,t W H-h-lf'-.ll—.'i..|]-,.$.‘tt|,l'u,"~. :
tand Corp., Great Neck, N. Y., product 5. F. [l-l;HrlIr_il'l'l -'_I.riutl-ull Produacts [_Ih_la
improvement of AN/APN-LGS radar set of slom, B. T, Goodrich Co, I'“:'"E”"" Chio,
the component indicator, IP=-238/APN-5D, SR 1""'“*"‘:'” HE'.'].{I”'L“ for B-47 alreraft,
(PR PE-8-15K1-3707), $135,600 (PR 00-8-00B-1650), 33,400,728,

The Morse Instrument Co., Hudz=on, Ohio, Wright Aeronautical Divislon, Curtiss-
EN-38{(X) automatic dodging projection Wright Corp., Wood-Ridge, XN, J,, Risal-
printer, (PR 13603), 112,893, 32W aireraft engines and data for PIV-T

small  Alreraft Engine Dept., General pircraft, (MIPR ROL8-T356-113-N0Oasg and

Electric Co.,, West Lynn, Mass, THS én- MIFPR R533-1314-4-NOas), $3,044,404.
rines for Department of the Army H-107 Electronic Systems Division, Sylvania

helicopter, (AMIPR 1OR-TTR=114 NOagr)., Electric FProducts, Inc., Waltham, Mass,,

SH00 000, ECM attachments to the AN/GPS-T2 radar
sperry-Phoenlx  Co, Divislon, Sperry- target simulator, (PR XKR-5-28-7248 and

Rand Corp., Phoenix, Arlz., components for PH-8-28-T118), £346,673,

Wright Aeronautieal Divislon, Curtiss-
Wright Corp., Wood-Ridge, N. J., R1520-
54 engines, (MIFR RME-T40-122), 363,472,

Wright Aeronantical Divislon, Curtiss-
wright Corp., Wood-Hidge, M J., HI1EID-
H2A englnes, (MIPR RLS-1D]12-2), $31.144.-
Nk,

Colling Radio Co., Cedar Hapids, lowa,
AN/ARC-58 high frequency single sideband
radio =zet for H-5020G and KO-1350A aireraft,
(FR PE-B-16A-3537, 3b637T-1, 3535%-2, 3537-3
and MD-B-16A-20682), $7.404,00%,

Admiral Corp., Chicago, Ill., control, radio
get, C-19%04/ARKRC-27 for supplyv-retrofit,
iPR MD-E-18A-2068567 and amendments 1,
2 and 3), $1.386.611,

Bendix Products Division, Bendix Avia-
tlon Corp., South Bend, Ind., main wheel
anasemblies for C-97, KC-0T7 and B-50 air-
craft, (PR 00-8-03B-1115), $1.109 640,

=mall Aireralt Engines Deépartment, GGén-
oral Electrie Co., West Lynn, Mass, JEb
engine compatibility engineering, (PR PE-
N=02A-306X) Z1408 DU

The Goodyear Tire and Rubber Co,, Ak-
ron, Ohilo, brake assembly, main wheel and
spares for L-20A, L-1%A, 1), E, H-21C and
[.-23A, B and D afreeaft, (MIPR Ro5-3413-
TCOESMC-A, RIE-2IM-TCSENC-A and HbHHE-
3413, TOCEMOC-A), 2bH6,902,

Motoroln, Ine., Chicago, 111, deslgn and
development of variable compression re-
celver, plug=-in unit for receiver transmitter,
type RT-024AAPS-64, for B-532 alreraft,
(PR PE-E=16K2-3438), $71.820,

sSundstrand Machine Tool Co., Sundstrand
Aviation, Rockford, I1l., transmissions, gear
boxes and spare parts for the F-106 air-
craft, (PR PE-B-031-3631), 2,087,898,

Fuirchild Camera amd Instrument Corp.,
Svosset, L., I, N, Y., spare parts appliciable
to aerial comeras and A-2  viewfinder,
(MIPR RGH3-18I/JASO/12NER/F2/1), §38,-
NI,

Patterson-Mons Division, Tniversal Wind-
ing Co,, Jamalea, L. 1., M. Y., Infrared gas
detection cell, (PR PE-8-11E-1564), §498,-
L

Lear, Ine., Grand Raplids, Mich., automatle
flight control syvetem tyvpe MO-1 used In the
KC=-1450A alrcraft (PR PE-8-04F-I1246 and
amendments 1, 2 and ). 34,400,001,

KRollsman Instrument Corp. Division,
Standard Coll Products Co., Ine., Elmhurst,
™. 1., tvpe MN-4 troe airaspeed ndioators
for B=-50D, F-88C and B-5TH ailrcraft, (PR
MA-8-05C-116), F138, 2892,

The Goodyvenr Tire and Rubber Co., Alk-
ron, Ohio, wheel and brake a=zzemblie=z, in-
stallatlons, initial spares and spare parts
for F-103D/E alreraft, (PR PE-§-01B-
474 and amendment no. 1), 376,120,

Dovcamat, Ine,, Helmont, Mass, micro-
film wviewer, type AR-10, spare parts and
pround support equipment, (PH MO-35-10E-
Ta8), $213,.270,

Motoroln, Inec., Chicago, I1l., radio set
AN/URC-10{XA-2), (PR PE-5-16A-3468),
SOR . GOY,

There is nothing like Teflon flexible hose
for tough applications. Now, for the first
time, you get "finger flexibility'' in large
diameters up to fourinches with Spring-
field ‘400" . an exclusive new de-
velopment by Titeflex. Short bend
radius, long lengths, plus **Zero Motion
Braid''t make Titeflex Springfield ‘400"
the big news in Teflon hose. Write for
complete nformation, Bulletin 400.
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FROM END TO END...INSIDE AND QUT,.. MADE RIGHT IN OUR OWN PLANT

TITEFLEX, INC.
Hendee Street,
Springfield, Mass.
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NOU/spuir-seconp accuracy
IN AIRCRAFT CLOCKS

FLTECLOCK

foremost makers of precision products

FROM GENERAL MOTORS...TEMPERATURES MADE TO ORDER

11
maodels
with

12 or
24-hour
dials

@ 13-jevwel precision eight-doy movenent
8 High quality, lightweight, unbreakable
gluminum coss designed 1o fit stonderd
panel openings; 234 inch dial ® Full sweep
cmennd hand ® Lower dial is synchronized
with second hand to record !‘Dl?j minutes
elapsed up 10 1 hour o I_IpE-ﬂr dial rE'l:lnrr_‘I!.
total elopsed time up to 12 hours . . . time.
aut device for accurately logging flying time
® Built to airline standards ® Tested and
| regulated in occardance with MIL C 9195
. USAF and fully guaranteed ® Eosy fo install
i and oparote

I:" Write, wire, phone TODAY
| for cotalog ond prices

-

{ ..
E S[J/:'fﬂ-'{ AHH’H"{'HH. CORP.

baviir ffwairatieta @ off Wadinhile Adeoeuramy

56 Cherry Lane = Floral Park, N, Y. = HUnter 8-2600 |

3

"PRE-TOOLED
FILLER CAP”

Harrison-Cooled *‘Light Twin”’
Climbs 1360 Feet Per Minute!

Cruises over mountains . . . ceruises over weather at 2000 mph!

Flies over 11O miles awithout refueling! Carries 1120 pounds of

u,u.-:,l"nf loud! Gets more than 11 miles per ,r__mﬁmr.' That's the .';umlzing

i
FILE R

- ERD COmrcEaaTE P

‘ - — -:-- Frwe -
- |
L

simplifies ’ '
design-procurement!

It's the key to a wide range
of pre-tooled filler caps and

components. Units adaptable F-102 Launches Falcons in Weapons Meet

f;u ;Fciﬁﬁ’ mwf.ﬂ?i’; ﬂr%ﬂ:;i_ﬁﬁ First photos show the sequence in which Hughes Aircraft Co. Falcon air-to-air missiles are
and other actvity B launched from the Convair F-102. The all-weather interceptor fired the missiles during

z}isrt::?::ﬁ.fﬁa;}r;fﬂ?nﬂa?f; USAF's sixth annual world-wide weapons meet at Tyndall AFB, Fla. In top photo the

performance story ol Beecheralt's new Travel Air . . . a modern
executive’s dream plane come true. And. of course. iU's Harrison

cooled! Dependable. lightweight heat exchangers by Harrison handle

the vital job of cooling the engine oil on this ultra-modern craft,

(ool [M-rﬁlrmunm* In EVEery Il} ing siluation 15 assured Il:l.' llarrison.
That™s w h}' :l..'uu']l hnd Harrison heat t"!i.-l‘hilngl'l'r-'- on every lype

of advanced aircraft. That’s why it’s smart to look to lHarrison

if vou have a cooling problem!

f,""#_.';'_ﬁ:-.":;;r"_:'}_rﬂ
S Maps 70 ORPET

dunlicate? Write for your F.102 begins a firing run. Next photo shows belly doors snapped open, revealing three T
o ' > Falcons. Elapsed time is less than three seconds. Third photo in the sequence shows the Herrison aircraft oil coolers—
guide today. three missiles as they are fired automatically at 50-millisecond intervals on command from engineerad & built to Generol ARR[ SON
SPE c o the F-102's armament i:cm'l'mII ﬁg'sjnn. In thedh-u:tum pl;ntu t:u: H"Et'lFﬂ:fu“i] trail alimcli Molors standords of guality.
waves. Fmne cvele s completed two seconds later when the mmssile bay doors closc.
i i s TR 2 X oo P e (AR st 0 o) anad & rerwred Ve Thioked sotid AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS
DIVISION OF KELSEY-HAYES COMPANY propellant rocket engine. Twelve USAF interceptor teams competed in the Air Defense

SPRINGFIELD, OHIO P tamet HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK
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!l MICRO SWITCH Pprecision Switcﬁes’

Four swiiches to meet special conditions

in airborne and missile launcher applications

1EN7SR

Has plunger actuator;
miniaturea Deutsch receap-
tacla at battom.

These four special switches are alike in that all are sealed in enclosures
filled with inert gas under pressure. Also, in each switch a scraper ring on
the actuator shaft prevents jamming or binding even in ice or mud. And
all are manufactured with the utmost care and precision.

miniature
tacla at side.

TEMN7GR

Has plunger actuator;
Deutsch recep-

These new swilfches withstand

high shock . .

ments of M/IL-S-9018

Shock resistant. Meet requirements of MIL-5-
901B. Each switch contains two “SM" SPDT

basic switches.
lease force 4 lbs.;

28 vde,

. meel require-

Operating force 6-12 lbs., re-
overtravel .250 in. Rating:
24 amps. inrush; 4 amps. resistive; 3

amps. inductive; 115 vac, 5 amps. Ask for Data

Sheet 152.

3670

.J

== 'l.ﬂ ==

12HR1-5

Plunger actuator

22HR1-S

Rollar plunger actuator

These switches operate
dependably at temperatures
up fto 600" F.

Hermetically sealed, high temperature DPD'T
switches for reliable operation to 600° F.
Metal-to-metal and glass-to-metal seals 1n ac-
cordance with MIL-E-5272A. Operating force
6-12 1bs.: release force 5 lbs.: overtravel 250
in. Rating: 28 vdc, 5 amps. resistive; 2 amps.
inductive. Ask for Data Sheet 122.

Other MICRO SWITCH Precision Switches for
aircraft, missile, rocket, and launcher

applications include these . ..

A 4-pole DT as-
sembly with four
SPDT **SM'
basic switches
sealed 1in enclos-
ure only 114°
diameter.

102

Rugged limit switch for
missile shelter, erect-
ing, and launching
equipment. SPDT.

Versatile sealed
limit switch for
launching equip-
ment. Head,
arm, and operat-
ing direction ad-
justable. Two-
circuit basic
switch.

Your request for data sheets covering the
switches described above or for information
about the switches shown at left will receive
prompt action.

MICRO SWITCH ... FREEPORT, ILLINOIS

A division of Honeywell
I'n Canuda: Honevwell Controls, Litd., Toronto 17, Ontarto

Look in the Yellow Pages for the name of the
branch office and sales engineer nearest you.

HOMEYWELL
\.

-,

Honeywell

MIGRO SWITCH PRECISION SWITCHES

H

NEW AVIATION PRODUCTS

Jet Fueling Meter

Meter for jet fueling and defucling
15 said to provide accurate measurement
at maximum fueling rate required for
the largest jet aircraft.

Model B-80C Birotor meter has 750
gpm. positive displacement:  working
pressure 15 150 psi. Unit 15 designed for
use on tank trucks, trailers and hyvdrant
metenng carts and may be equipped
with counters, printing counters and
preset gallonage devices.

Ralph N. Brodie Co., San Leandro,
Calif.

Pneumatic Exhaust Valve

Pneumatic exhaust valve is designed
for rapid exhaust of air downstream of
the valve upon a drop of air pressure
upstream. Valve, with Teflon check,
is used in pneumatic systems unuhmg
long pneumatic lines.

Valve operating pressure is 1,000 psi.
and temperature is from —65 to 4+ 160F
Flow factor is 0.10. Envelope dimen-
sions are §x14x13%; weight is % Ib.

Walter Kidde & Co., Belleville 9,
]
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Vibration Isolation System

Pneumatic vibration isolation system
guards delicate units such as missile
controls, aircraft components and sled
test instrumentation devices from dam-
age caused by large and rapid G load
changes, the manufacturer says.

[solation system ac-:nmphsh[:s this by
maintaining its desired low natural fre-
quencv while limiting relative displace-
ment at various load conditions. Sys-
tem consists of three independent sets
of servo-controlled gas springs, each set

absorbing a component of the vibra-
tional and acceleration loadings along
one of three mutnally perpendicular
axes.

Walter Kidde & Co., Belleville 9,
N. L.

Cylinder Compression Tester

Cylinder compression test kit is de-
signed for compression checks on light
aircraft [‘n%ll‘lt‘ Kit contains six testers.

Accro-Matie testers are installed in
each cvlinder, and the engine is cranked

For more information
write for “Profile.”

Let’'s get together and
really make your plane or

rocket go...

~“H-0-0-S-H

1. The Delavan Engineering Organization offers you
a fund of design and development experience
on fuel injectors that is unparalleled in the industry.

2, Delavan Has The Personnel and Facilities

to do “aircraft gquality” precision work. In most fuel injectors,
the tindest dimensional variation or hairline seratech will

affect the capacity ancl f]uﬂlitj.-' of the spray. Thus, surface
finishes and dimensional tolerances in the most minute

part of each nozzle are held to standards seldom required for
small, intricate parts, Holding these tolerances is a

Delavan 'a:Pur:iiﬂt}r.

3. Delavan Quality Control — Since the entire
purpose of a fuel injector is to deliver a “controlled spray,”
there can be no guesswork as to volume, angle or

quality of spray produced. Highly trained

[}L‘rﬂmm:*L using H[Jei'iu]i:teﬂ test equipment,

assure near-perfect uniformity among
l‘JI‘U{IuEﬂDII-IlIIl Iml.'ts.

WEST DES5 MOINES, IOWA
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with the starter. Each tester will register
and retain the maximum pressure m its
respective cvlinder.

Gabb Special Products, Inc.,, Wind-
sor Locks, Conn,

Cryogenic Gate Valves

Gate valve is designed for liquid oxy-
zen and other crvogenic fluids as well
as standard aireraft and missile fuels and
oxidizers. Operating as a prevalve or
fill valve, the gate valve has an ambient
temperature capability from —320 to
+ 2501 at pressures to 60 psi.

Koehler Aircraft Products Co., 409
Leo St., Davton 4, Ohio.

Quick Disconnect Coupling

High pressure quick disconnect cou-
pling for hvdraulic and fuel lines for
aircraft and mussiles withstands burst
test pressures to 22,000 psi., the maker
states.

Tvype 5-5002-§ coupling may be con-
nected or disconnected manually under
high pressure with little loss of pressure.

104

Remaotelvy actoated couplings also are
available. End ftting mav be altered
te suit various ap lications.

On Mark mep?ingﬁ, Inc., 4440 York
Bivd., Los Angeles 41, Calif.

WHAT'S NEW
Telling the Market

Bulleting 1581A, 1610 and 1573A
give description, operation and specifi-
cations of Type 6-201 Primary Pres-
sure Standard, Tvpe 4-260 Accelerom-
cter and Type 4-340 Sound Pressure
Level Pickup respectivelv. Consolidated
Electrodynamics Corp., 300 North
Sierra Madre - Villa, Pasadena, Calif.
.+ .« Dimensions, schematic and wiring
diagram, table of standard dials, and
clectrical ratings of “Atcotrol Duo-
Set” repeat evele dial timer, Bulletin
N-50, Automatic Timing & Controls,
Inc., Dept. 202, King of Prussia, Pa.

Details on the operation, construc-
tion and features of the Model 210
Data Processing System, Beckman Svys-
tems Division, 325 North Muller Ave,,
Anaheim, Calif. . . . Dynamic Analysis
of an Aircraft Arresting Gear Svstem,
Application Bulletin No. 6, Electronic
Associates, Inc., Long Branch, N, J....
Detailed component data on radiating
systems and components, Engineering
Brochure No. RS 100, FElectronic
Specialty Co., 5121 San Fernando Rd,,
Los Angeles 39, Calif.

Descniption, applications and speci-
hications of High O-Low Frequency
Precision Decade Inductors, Bulletin
LP 121.1, Computer Engineering Asso-
clates, Inc., 350 North Halstead, Pasa-
dena, Cahf. . . . Bulletins 58-120,
38-123 and 58-125 give technical de-
scription of nuclear laboratory instru-

mentation, B] Flectronics, Borg-\Warner
Corp., 3300 Newport Blvd., Santa Ana,
Cahf.

[Hustrated brochure of the products,
facilities, and staff capabilities, Edger-
tom, Germeshausen & Gner, Inc., 160
Brookline Ave., Boston 15 Mass, . . .
Design Bulletin No. 7 describes  ad-
vances made in the state of the art of
chemically milling castings, United
States Chemical Milling Corp., 1700
Rosecrans  Ave., Manhattan  Beach.
Calif. . . . Application drawings and de-
talled description of the operation of
load cells and transducing elements
used with vanous cells, Bulletin 551,
A, H Emery Co, Fme 5t, New
Canaan, Conn.

Test reports, providing procedurcs
and results, on the Series 6900 and
7900 Deutsch Drive-Pin Blind Rivet,
Bulletins No. 6 and No. 7, Deutsch

KEY OPENINGS
IN AERODYNAMICS,
FLIGHT TEST

Chance Vought is adding several men
with strong aerodynamiec or flight test
backgrounds to help man accelerated
programs, Assignments involve Dyna-
Soar, Regulus missiles, F8U Crusader
fighter series, ASW studiecs and sophisti-
cated electronies developments, Follow-
ing are priority openings:

Thermodynamaeist, M.S.AE., with 5 to
6 vears experience in heat transfer, hyper-
sonic How, jet or rocket engines, extreme
altitude air data instrumentation. To guide
R & D in aerodvnamics, thermodvnamics,
or propulsion.

Electro-Mechanisms Engineer. M.S.E.E.,
or BS.E.E,, with 5 to 8 years experience
in servomechanisms, gyvros, applied elec-
tronic design, instrumentation circuit
design, semi-conductor circuitry, computer
circuitry. To help direct R & D in electro-
mechanisms,

Telemetry Engineer. B.S.E.E., or
M.S.E.E., with 5 to 6 years experience in
the electronics of telemetering. To guide
R & D in the design and application of
electronic data.

Operations Research Specialist. Requires
M.S. degree, or equivalent, in mathematics,
or physics, plus experience specifically in
Operations kuurvﬁ. Should be able to
develop and apply mathematical models
to problems encountered in developing
airborne weapon systems; analyze aircraft
systems, tactics, logistics and operational
capabhilities.

Stability & Control Engineer. M.S. pre-
ferred, with experience in autopilot and/or
stabilization system analysis and design.
To guide design and analysis of advanced
concepts in automatic controls and stabili-
zation. Spectrum: from initial concept and
analogue computer solutions through hard-
ware design to flight simulator and test of
the svstem.

Qualified engineers and scientists who
would like to join Vought's projects in aero-
dynamics or flight test are invited to inquire.

C. A. Besio
Supervisor, Engineering Personnel
Dept. M-18

O A &S : -- -
‘——MGHT ATRCRAFT

P CDE &S 8 TFD . T L e |
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CRUSADER III

For the Mach 2 all-weather carrier mission:

Fastest . . . unexcelled in this most vital performance requirement. Lightest
. .. minimum weight at the critical take-off point. Most Maneuverable . ..
agile and responsive at record altitudes. Simplest . . . for optimum main-
tenance and reliability. Smallest . .. compactness means more fighter
planes aboard. Lowest-Cost . . .in procurement and throughout operation.
Pilot’s Airplane . .. easiest training transition, superlative handling

qualities, safety, reliable automation.
CHANGCE :
UGHT AIRCRAFT

Direct descendant of the Fleet-proved F8U-1 Crusader,

Chance Vought's Crusader 111 today 1s undergoing a
rapid, low-risk, low-cost advance to operational readiness.

r




use even less fuel
and deliver
even more power

The Bristol Proteus, one of the world’s most powerful
turboprop engines, has already a lower specific fuel con-
sumption than any other gas turbine in service in the world.
And it is proving to be one of the world’s most reliable
aero-engines—the overhaul life of the Proteus 705 has been
raised to 1,600 hours in less than 18 months from its entry
into passenger service, a rate of inerease unequalled in the
history of aviation.

Now Bristol announce a further development—the
Proteus 760 series, There are three new versions:—

PROTEUS 761. Already in airline service, this engine
shows an improvement of nearly 3%, in cruising specific
fuel consumption compared with the Proteus 755—the first
engine mnstalled in Britannia 300 and 310 airliners, Take-off
power is similar to that of the Proteus 755.

PROTEUS 762. An intermediate rating, the Proteus 762

154 <. &5

has the same ernising power and fuel consumption as the
761, but has a higher take-off power, enabling a 4,000-1b
increase in payvload to be lifted out of high-altitude or
tropical airfields.

PROTEUS 765. Fully rated version, with 4,445 ehp for
take-oftf and similar increase in eruising power, but retaine-
ing the lower specific fuel consumption.

Bristol
R T BN
Siddeley

ENGINES LIMITED




Preston Ball, left, chief of Martin reproduction department, and Parker Daggett, management engi-
neer, compare with an ariginal drawing the superb quality of a reduced-size copy run off from an

offset paper master prepored by xerography. Original drawing was first microfilmed, then *‘blown
back™ by XeroX"™ Copyfle” 11 continuous printer onte o paper master for runoff on a duplicator,

thanks to aufomatic xerography...

N EAFET I gayes $85,000 yearly

E =S [ T JF AT o =

A XeroX® Copyflo® 11 continuous
printer, enlarging disposable micro-
film onto a continuous roll of offset
paper masters, 15 saving Martin of
Baltimore $85,000 a year in the re-
production of engineering drawings
and drawing-change notices.

The Copyflo continuous printer,
operating on the electrostatic prin-
ciples of xerography, 1s completely
automatic, enlarging microfilmed en-
gineering drawings and change no-
tices onto a continuous roll of inex-
pensive, offset-paper-master stock.
This roll, 2,000 feet long by 12 inches
wide, 1s then cut apart into individual
masters for the runoff of multiple
copies on offset duplicators,

Here are some of the advantages
of the Copyflo 11 continuous printer
to Martin of Baltimore:

* Annual savings of $85,000.

* Output.of offset paper masters has
doubled; no increase in personnel.

* Average of 20 minutes saved in en-
gineering department on each of
50,000 yearly change notices.

* Improved quality of runoff copies.

* Specification books, training man-
uals, etc., now printed m half of
former time, with half the paper
and half the collating.

Where the copying of a few or

thousands of different documents is
needed daily, look to automatic
xerography for the convincing an-
swer. Copyflo printers enlarge, re-
duce, or copy same size. They offer
the speediest, most flexible, most eco-
nomical method to get copies precise-
ly like the original-—either from the
document itself or from microfilm.
For complete information, write
Havom Xerox Inc., 58-104X Haloid
St., Rochester 3, N. Y. Branch offices
in principal U.S. and Canadian cities.

HALOID
XEROX

Fastener Corp,, P. O, Box 61072, Los
Angeles 61, Calif. Photographs,
description, mechanical charactenistics,
clectrical rating and mounting dimen-
stons of the ISXI-T precision, snap-
action switch, Data Sheet 145, Micro
Switch, a division of Minneapols-
Honeywell Regulator Co., Freeport, 111

Photographs and construction, per-
formance and environmental specifica-
rions of precision potentiometers, incre-
mental stepping motors and synchros
and pressure switches, Composite Sheet,
G. M. Giannini & Co., Inc., 918 Easl
Green St., Pasadena 1, Calif, . . | Illus-
trated description of equipment and
methods tor sealing openings for pres-
sure testing, Bulletin 658, Mechanical

Radome Change Cuts
Argus Weight, Drag

Radome of Canadair CL-28 Argus anti-sub.
marine aircraft has been redesigned to effect
major savings in weight and aerodynamic
drag. New I:.Idl.'l]'.[ll_: (top, left) compares with
former type (top, n'ght} fitted on first pro-
duction CL-28 (AW My 26, p. 32). An-
tenna on top of Argus cockpit is used to
detect any radio or electronic transmissions
made in the area of the aircraft’s operations.
Picture at right shows side view of both new
radome and cockpit antenna installed on first
Argus in Mark II series. Roval Canadian Air
Force has accepted 13 Argus’ and 17 have
been rolled out.

Products Corp., 168 North Ogden Ave.,
Chicago 7, Il

Nustrated description and ﬁptl:iﬁr:.l-
tions of 2Z-micron hlters for hydraulic
fluids, fuels, etc, Engincering Data
Sheet No, 100, Bendix Filter Davision,
Bendix Aviation Corp., 434 West 12
Mile Rd., Madison Hgts., Mich. . . .
Brochure on the Autocollimation Eye-
piece for the Kern Theodolite designed
tor precise alignment of jgs, fixtures,
cte, Kern Instruments, Ine., 120 Grand
St., White Plains, N. Y.

Electronic and Electromechanical
Sampling Devices for Multichannel In-
strumentation, illustrated booklet on
the selection and application of sam-

pling devices, General Devices, Inc,
P. O, Bax 253, Princeton, N. J. . . .
Diagrams, specifications and  applica-
tions of pressurized and waterproof
plugs and receptacles, catalog, . H.
Buggie, Inc., P. O. Box 817, Toledo B,
Ohio. . . . Specihcations, drawings and
modifcations of the 26-volt, 400-cycle
Size 8  Servomotor-Rate  Genermtor,
Data Sheet 1402, Helipot Division of
Beckman  Instruments, Inc, Helipot
Technical Information Service, New-
port Beach, Calif.

Description of the Miller Radar An-
tenna Calibration System, Techmical
Bulletin M-105, Miller Research Lab-
oratornies, 2215 Russell St., Baltimore
30, Md.



U.S.A.F. —Convair NB-346H

First plane to carry
an operating reactor.

THE CONVAIR TEAM THAT BUILT THE FIRST FLYING REACTOR

...18 now engaged in analytical and

experimental studies of radiation
effects, shield design, and hazards
of fission product release.

The 350 scientists and technologists of Convair Fort
Worth’s Nuclear Aircraft Research Facility are world
leaders in these fields—on the ground, in the air, or in
space. They gained their experience in meeting exacting
requirements during seven years of technological progress

under contract with the United States Air Force.

Their basic and applied studies are supported by a
60-acre, $10,000,000 research facility which includes
extensive test areas, portable specialized reactors, nuclear
test equipment, and complete corollary apparatus for both
indoor and outdoor work.

Convair Fort Worth offers capabilities available at no
other site for study of radiation effects, lightweight shield-
ing, and hazards evaluation.

Inquiries should be directed to: Andrew Kalitinsky,
Manager of Nuclear Programs.

CONVAIR FORT WORTH

CONVAIR IS

A DIVISION OF GENERAL DYNAMICS CORPORATION

SAFETY

CAB Aeccident Investigation Report:

DC-7C Propeller Loss Traced to Fatigue

No. 1 propeller of Scandinavian Airhnes
Ilight 912, a DC.7C, Danish Registry
OY-KNB, oversped about two hours after
departure on a direct flight from New York,
N. Y., to Copenhagen, Denmark. The flight,
which had departed New York International
Airport  (Idlewild) at 1516 on Oct. 29,
1957, was diverted to Boston, MNass, where
the crew of nine and 50 passengers deplaned
safely. The aircraft received substantial
damage.

HISTORY OF THE FLIGHT

SAS Flight 912, a scheduled passenger
operation, departed ldlewild, Oct, 29, 1957,
1t 1516 on schedule, The crew consisted of
Capt. Kaare Herfjord, First Officer Ernk
Iutl'-.ml:ur_rg Nielsen, Navigators Henning
Arthur Agerholm and Kurt Alborg Olsen,
Ilight Engineers Carl Emil W ochlk and
I rlmg Halseth, Purser Poul Willy Kramath,
Steward John Er;mdL and Hostess Elli Rie-
neck. The gross weight at takeoff was ap-
proxumately 138,000 1b,, 5,000 Ib. under the
maximum allowable. The load, including
approxunately 7,000 gal. of tuel, was prop-
erly distributed.

The IFR (Instrument Flight Rules) flight
[:F.m called for routing via Cnd Sable Island,

Varpon, Great Circle to Prestwick, Scotland,
and airways to Copenhagen. The alternate
was Oslo, Norway. Departure was made in
accordance with ARTC (Air Route Trathe
Control) clearance and the flight made rou-
ting reports while ::hmh:n[f- to its frumng
altitude of 21,000 ft., which it reache
when passing Nantucket at 1606.

At approximately 1715, while about 200
mi. off the Mame coast, engine roughness
aeveloped. Shortly thereafter, engine nstru-
ments indicated malfunchoning of the No.
| powerplant. The BMEP (brake mean ef-
fective pressure) dropped rapudly to zero,
manifold pressure dropped to 20-25 in., the
ol temperature increased, and the ol pres-
sure dropped. Just as the crew was aboult
to feather the propeller the engine oversped
to nearly 4,000 rpm. Actuation of the pro-
peller feathering system produced noresnlts.
Despite all efforts of the crew the propeller
windmilled at high rpm. Sparks and flame
appeared in the area of No, 1 engine ex-
hiaust and cowling.

At approximately 1728 the flight made
an emergency radio transmission and was
cleared by ARTC to descend 5,000 tt,, later
to 6,000 ft., with routing for a return to
Idlewild. At 1756 the flight crew reported
they were about to dump fuel.

A Coast Guard aircraft departed Quonset
Point, R, 1., at 1504 to intercept Fhght 912.
Communications between the Coast Guard
and Flight 912 were established at 1336
and interception was made at 1942, At ap-
proximately 1905, S8AS 912 requested ARTC
clearance to Boston and this was granted
immediately, During the Boston approach

1 ANl timez herein are Eastern Standard
and based on the 24-hr. clock.
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descent from 6,000 ft. to 4,000 ft., the
No. 1 propeller ‘iEFIHl’Ld from the engine
and dropped into the sea. Sparks and Hame
accompanied the separation and one bank
of fire extinguishing agent was used at that
time. The time of the propeller separation
was between 2026 and 2030,

After a radar-controlled final approach the
aircraft made a successful three-engine land-
ing at 2044 on runway 2IL, Logan Airport,
Boston. At the end of the Janding roll wait-
ing airport fire equipment covered the No, 1
engine and left wing with foam as a precau-
tl{h]‘.lﬂi':l. measture.

It was not necessary to deplane the occu.
]'J"llll_"‘.- h1p L’!'I'I-I'.]'gl'_'l'.lll"- INCaAns. I'l."l- Tl h. I'I'I.'[Il'lfltf."ﬁ
after the aircraft landed, all passengers, with
the exception of four who had left earlier
by the crew door, deplaned safelv via a
loading ramp taken to the aircraft,

Boston weather at 2045 was: Measored
ceiling 8,000 broken: visibility 13 mi., wind
mnrh 2 kt.; altimeter 30.09.

INVESTIGATION

Examination of the aircraft disclosed that
except for 4 small puncture in the left wing
leading edge all damage was forward of the
No, % engine firewall, Accordingly, the
Board's investigative activity was Ers’c di-
rected to that area.

The engine was removed from the air-
craft and transported to the SAS hangar at
[dlewild Airport, New York. It was observed
initially that a major portion of the pro-
peller shaft had broken away from the en-
rine,

The propeller governor, when removed
and disassembled, was found to contain
small metal particles. The pilot valve of this
governor was stuck or seized in the “on
speed” condition.

Operation of the feathering pump was
normal. Fire or excessive heat damage was
confined to the area where the nose case
had broken away. The portion of the nose
case remaining ‘showed discoloration from
heat. There was no hre damage around the
cylinders, ignition winng or push rods.

The propeller shaft was broken off at the
flange which is just rearward of the pro-
peller oil transfer bearing, The most for-
ward portion of the ring cowl (left side)
was torn and fattened rearward,

After preliminary examination at Idlewild
the engine was taken to the manufacturer’s
plant for complete disassembly. This re-
vealed damage from overheating and heavy
accessory drive gear damage thronghout. The
:II'I'IFIL"]]EI drive system was completely de-
stroyed as a unit; the variouns parts revealed
damage consisting of gear tooth wear, break-
age and discoloration typical of excessive
heat.

A laboratory analysis revealed that the
failure of the lm[:u:]]r:r intermediate drive
pear was caused by fatigue fractures.

All of the cvlinders remained on the
crankcase, Cvlinder skirts, in general, were

distorted and broken. All connechng rods
and the master rods were broken. The
crankshaft counterweights  were  heavily
peened and scored, and the leading Edgﬁ_s
were worn away, The rear counterweight
was jammed against the rear crankcase. Two
of the pistons were broken up completely
and all others were damaged. The cylinder
heads were pounged and peencd t:mnﬁtmt
with damage to the tops of the pistons.

The center main bearing, discolored by
heat, was in place. Both the front and rear
main bearings were nearly destroyed. The
shafts of all three PRT (power recovery tur-
hine) units were broken and the drive assem-
bly between the PRT and the crankshaft
showed overheat discoloration. Crankshaft
drive gear teeth were gone from approxi-
mately 230 dep. of the circumference.

Testimony of the flight crew was that the
first indication of trouble was a sensing of
engine roughness and that before the rough
engine could be identified by the use of the

ignition analvzer, the BMEP indicator of
"'h.n I engine dropped to zero and the No. 1
manifold pressure gage dropped to 20-25 in
of mercury. This was followed by a rise in
oil temperature to 90-95C with a drop in oil
pressure to 55-60 psi. The engine rpm. in-
creased  to  approximately  3,500-4,000,
Throttle closing had no effect on the high
rpm. F ml’hfrmﬂ was attempted without suc-
cess. [he mptmn and fight engineer stated
that all these cvents and actions took place
during approximately one or two minutes.
Subsequent attempts to feather, using the
feathering button and manual toggle switch,
were equallv unsuccessful. The loadmeter
indicated that the feathering pump was
functioning normally,

The mixture confrol was then p]*lr_:,d in
the idle cutoff position and the engine rpm.
as indicated by the tachometer dropped to
zero but the propeller continued to turn at
a very high rate.

An emergency (MAYDAY) call was made
as HiT?E‘Ei‘.‘] was reduced. The autopilot was
turned off and the aircraft was thercafter
flown manually. After descending to 8,000
ft. altitude and dumping approximately
2 800 Eﬂ] of fuel, the aircraft was not able
to maintain altitude; 6,000 ft. was requested
and granted and with the dumping of ap-
proximately 700 more gallons of fuel this
altitude was maintained at an airspeed of
140 kt. At this speed the propeller rpm.
and noise were noticeably reduced.

When the position of the aircraft was
accurately determined the destination was
changed to Boston, 120 mi. nearer than New
York. Capt Herfjord stated that although
he had considered diverting to Halifax, Nova
Scotia, he did not do so because of an over-
cast there and the short runways. He was
able to remain clear of all clonds during his
return to Boston,

As the flight approached Boston, about 3
hir. 15 min. after the overspeeding occurred,
the No. 1 propeller tore lose and fell into
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Why jet trainers depend on
Bendix Generators

Nothing is more important to the
successful training of fledgling air-
men than proper equipment . . .
equipment that delivers depend-
able, topnotch performance. That's
one of the reasons Bendix Red
Bank Generators are so widely used
on training aircraft of all types.

Training aircraft rely on Bendix
Red Bank Generators to provide
the wital electric power for radio,

radar, navigation aids, instruments
and other equipment.

The 30B43 generator shown is a
400 ampere DC machine. It will
produce 300 amperes with 120° C.
cooling air. It has a wide speed
range (3,000-8,000 rpM), and
weighs only 65 lbs. It is ideally
suited for use on all types of
trainers.

For more information about

Bendix Generators and their long
record of successful service in all
types of aircraft, write to BENDIX
RED BANEK DIVISION, EATONTOWN,

NEW JERSEY,

Weit Coast Office: 117 E. Pravidencio, Burbank, Calif,
Export Sales ond Service: Bendix International Division,
ZJ05E 42nd 51, New York 17, M. Y. Conadian affiliate:
Aviation Electric, Lid., P.O. Box 4102, Monireal, Quebec,

Lockheed's T-33 and North Americon’s new
T21 are equipped with Bendix Red Bank Type
30843 DC Generator. Mokes good sense fo
froin air codels in the finest troiners equipped

EATONTOWN, N. J.
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with the finest cccessories!

the sea. According to the L.Jpl:]ln. Aames and
sparks were flying off the engine and one
bank of Freon (fire extinguishing agent) was
nsed. A three-engine landing was made at
Logan Airport, E--:ml‘-un

The captain decided not to use emergency

cvacuation after the landing since he was
advised by ground personngl that there was

1o d:;ngu of fire. Use of a regular loading
ramp for deplaning eliminated possible haz-
ard to the passengers. The emergency de-
planing chutes were ready for use had they
heen needed.

Testimonvy of the crew and nlitiwllgntlﬂn
indicated that there had heen no signs of
engine difficulty prfor to the engine rough-
ness. The crew stated that engime starting
and runups, takeoff and climb were all made
with normal indications. The previous
flight crews reported no abnormal condi-
tiems. A review of maintenance records of
OY-KNB disclosed no discrepancies or de-
ferred items.

ANALYSIS

The initial failure is believed to have been
the fatigue fracture of the No. 1 engine
impeller intermediate drive gear (P/N
145316N). All governor malfunctions re-
sulted from contamination by fine metal
particles which were generated and intro.
cauced mto the ol '-:upph. by the gear failure.
The overspeed and inability to feather the
propeller were l:'ml'-:r:r] by the governor pilot
valve seizing in the “on speed” paosition,

Disruption of the gear train dnving the
fuel pump and tachometer occurred early in
the failure sequence. This allowed the tach-
ometer to register rero even thrmnh enging
rotation  causing extensive -::'l:tm:tgf in the
power section continued for approximately
three hours.

The rear counterweight had partially sepa-
rated durning the cnnhuuu] ratation and the
rear, half was found jammed against the
crankease diaphraem, Tt is believed that
sudden jamming occurred and cavsed the
alreadv heated propeller shaft to fail, pet-
mitting the propeller to separate from the
engine,

There is no indication of operational dis-
crepancies in the conduct of the flight.
After the propeller mr;rﬁpﬂndmg {'rt"t:l.lrn_ﬂ
the captain was able to maintain control of
his aircraft while reducing speed and alti
tude. Feathering procedures were initiated
promptly by the [!tht crew but were un-
snceessful,  Communications, traffic contiol
requests and navigation were properly han-
dled, The cabin attendants continued to
serve meals to the passengers, who, according
to testimony, remained calm during the re-
turn to Boston. The decision to delay
cvacuation after the landing seems reason-
able in view of the extinguishing measures
taken and the safer exit offered by the
standard loading ramp.

The dumping of fuel, ordered hv the
captain, enabled the flight to maintain its
assigned altitude of 6,000 ft. and reduced
the gross weight of the aircraft below its
authorized landing weight,

Windmilling of the propeller did present
a definite hazard during the three-hour re-
turn flight. However, at the captain’s re-
guest, a U.S. Coast Guard amphibian air-
craft intercepted the flight and assistance
was present had it been required. The Coast
Cuard aircraft escorted the DC-7 to the
landing at Boston,
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Based on the investigation of this acci-
dent, and similar failures, the Board recom-
mended to the Civil Aeronautics Adminis-
tration that an Airworthiness Directive be
issued requiring the earliest possible replace-
ment of the P/N 145316N gear. J\cr:urd
mgly, AD-57-24-1 was issued on Dec. 2,
1957, requiring replacement of this gear at
the next overhaul and not later than July
31, 1958. In addition, the Board 15 cur-
rently preparing a notice of proposed rule
making concerning means for preventing
propeller  overspeeding and inability to
feather. The proposed regulation is in-
tended to require the application of im-
proved design fpnnmplu to the propeller
governing and feathering systems.

FINDINGS

On the basis of all available evidence the
Board finds that:
1. The crew, the aircraft, and the carner
were currently cerbificated.
2. The takeoff weight of the aircraft was
]r:f.r- than the maximum allowable.
. The flight was properly dispatched.
The flight was routine until the im-
pu:!lu_r drive gear failure and subsequent en-
gine malfunction occurred,
5. The propeller speed could not be con-
trolled nor could the propeller be feathered.
6. The propeller separated inflight with-
out striking the aircraft,
7. The emergency was well handled by
the flight crew,
8. Weather was not a factor in the acci-
dent,

PROBABLE CAUSE

The Board finds that the probable cause
of this accident was fatigue fractures in No.
1 engine mmpeller drive gear, resulting in an
overspeeding propeller, loss of the propeller,
and the subsequent emergency landing.

By the Civil Aeronautics Board:

James R. Durfee
Chan Gurney
Harmar D. Denny
G. Joseph Minetti
Louis J. Hector

SUPPLEMENTAL DATA

The Civil Aeronauntics -Board was notihed
of the accident the night of Oct. 29, 1957,
An investigation was immediately initiated
in accordance with the prov isions of Sec.
tion 702 (a) (2) of the Civil Aeronautics
Act of 1938, as amended. Depositions were
taken at the Federal Building, New York
International Airport, New York, on Jan.
24, 19%8.

Scandinavian Airlines System is operated
under a consortium between Damish  Aar-
lines, Norwegian Airlines and Swedish Inter-
national .ﬁirﬁnf:s. The principal offices of
the Svstem are located in Stockholm, Swe-
den, The headquarters of the North Ameri-
can Division i1s New York, N. Y. Under the
Bilateral Air Transport Agreements of 1945,
Scandinavian Airlines System was granted
two air routes to the United States Nov.
24, 1947. These routes, including the one
over the North Atlantic, are operated by
SAS under a f:]r::ign air carrier permit issued
by the Civil Aeronautics Board and an air
carrier operating specification issued by the
Civil Aeronautics Administration,

Capt. Kaare Herfjord, agr: 38, was em-
pfnwd by SAS Feb. 15, 1946. He held 2

currently effective airman certificate with rat-

work in the fields of the future at NAA

STRUCTURAL
TEST
ENGINEERS

NAA has immediate openings
for senior engineers to work
on such top-level projects as

the B-70. F-108 and the rocket
ship X-15.

As part of our expanding
organization, you'll manage
elevated temperature test
projects, including planning
and design: conduct tests and
report results.

INSTRUMENTATION
ENGINEERS

[f you know instrumentation
and equipment limitations.
and are experienced in the
design of setups, there is a
career for vou measuring
strains, static and dynamic
loads, temperatures and
deflections.

Write to: Mr. A. K. Stevenson.
Engineering Personnel, North
American Aviation, Inc.. Los
Angeles 45, California.

THE LOS ANGELES DIVISION OF

NORTH

Al A

AMERICAN
AVIATION, INC.
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FPan American’'s Boeing 707 with Skydrol 500 begins commercial jet service to Europe this week

10-YEAR SAFETY RECORD: Skydrol logs 8,000,000

T — T i e
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United Air Lines DC-4 makes first flight with Skydrol

{3

pcal

flight hours without one hydraulic fluid fire

In October, 1948, a United Air
Lines D(C-4 made the first flight
using Skydrol fire-resistant
hydraulic fluid. Ten years and
8,000,000 firesafe flight hours
later, Skydrol has established an
unequalled standard of safety in
world-wide aviation.

Now, as commercial jet service
begins, United Air Lines and
thirty-three other leading airlines
will use Skydrol 500 for more

than 600 new jetliners. All of the
American turbo jets—the Boeing
707, the Douglas DC-8, the Con-
valr 880—and some foreign-built
jetliners will contain Skydrol 500
as the basic hydraulic fluid.

For more information on the
Skydrol hydraulic fluids, the new
Technical Bulletin No. AF-5,
write: Monsanto Chemical Com-
pany, Aviation Fluids Dept.
AF-5, St. Louis 24, Missouri.

SEYDROL: T, M. Monsanto Chemleal Company

Monsanto

@

WHERE CREATIVE CHEMISTRY WORKS WONDERS FOR YOU

ing of airline transport pilot. His flying
hours total 8.324, of which 821 were in the
type aircraft involved. His last line check
was on Mar. 23, 1957, and the last instru-
ment check on Sept. 4, 1957. The date of
his last CAA physical examination was Aug.
13, 1957. Time last 30 days, 79 hr; last
G0 days, 229 hr.

First Officer Erick Falkenberg-Nielsen,
ase 29, was employed by SAS Apnl 16,
1952. He held a currently effective airman
certificate with mating of airline transport
pilot. He had a total of 2,119 pilot hr.
with 294 in the type aircraft involved. The
date of his last CAA physical examination
was July 11, 1957. His last mstrument
check was on March 14, 1957, and the last
line check on Sept. 20, 1957, Flying time in
last 30 days, 75 hr,; last 90 days, 256 hr.

Flight Engineer Carl Emil Wochlk, age
34, was emploved by SAS Jan. 2, 1947. He
held a currently effective flight engineer
certificate.  Flying hours totaled 5,433 of
which 151 were in the type aircraft in-
volved. The date of his last physical ex-
amination was Feb. 14, 1957,

Flight Engineer Erling Halseth, age 33,
was emploved by SAS Jan. 16, 1947. He
held a currently effective fight engineer
certificate. Flying hours totaled 2,587, of
which 291 were in the type aircraft involved.
The date of his last physical examination
was Sept. 24, 1457, i

Navigator Kurt Alborg Olsen, age 35, was
emploved by SAS Nov. 29, 1946. He held
a currently effective flight navigator certih-
cate. Flying honrs totaled 8,915, of which
759 were in the tvpe aircraft involved. His
last physical examination was Nov. 25, 1956.

Navigator Trainee Henning Arthur Ager-
holm, age 31, was first emploved hy 5AS
April 16. 1953, He held a current radio
operator license and had flown 170 hr. as 3
navigator trainee. TTis last physical examina-
tion was Feh. 13, 1957,

Purser Poul Willy Kramath, age 17, was
emploved by SAS Mar. 1, 1956, Steward
John Brandt, age 29, was emploved by SAS
Feb. 1, 1957. Miss Elli Rieneck, hostess,
was emploved by SAS April 21, 1954,

Donglas DC-7C, OY-KNB, manufactur-
er’s serial number 44929, was delivered to
Scandinavian  Airlines Svstem on Sept. 19,
1956. Total flving time since manufacture
was 3,815 hr. The aircraft was ]'.IT'I-'L'-'-I'.'TI!_'d h}'
four Wright model 988TCI18EA-1 engines.
Time since overhanl of the four engines was
664, 928. 145, and 891 hr., respectively.
The serial number of the No. 1 engine was
704516; total time 1,514 hr. The engincs
were equipped  with  Hamilton  Standard
model 34E60 propellers and model 7019-2
blades. Time on the propellers since over-
kaul was 1.298. 1,760, 1,199 and 1,286 hr..
Nas. 1 to 4, respectively. Total time on No.
1 propeller was 3,267 hr.

Air Forece Awards Kaman

Crash-Rescue Contract

New S10-million “follow-on™ con-
tract for H-43B crash-rescue helicopters
has been awarded to Kaman Aircraft
Corp., Bloomfeld, Conn, by U.S. Air
FForce. Previous production contract
also was for S10 million. Follow-on
contract includes provisions for spare
parts, ground handling equipment and
technical data.
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Major Southern California

missile operation has

immediate openings

for qualified graduate

engineers with experience in

Instrumentation Systems

with general knowledge of missile systems, including
propulsion, guidance, structures and electrical systems.

Guidance Systems

Experienced in research and testing of practical hardware, and
with mathematical background for systems analysis.

Flight Test

Background should qualify for planning and formulating
entire flight test programs.

Aerodynamics

Must be able to analyze missile configuration to determine
aerodynamic performance and stability and control
characteristics.

For information on these and other engineering positions, wrile:

Mr. H. A. Roberts, Dept. 451

Missile Division

North American Aviation, Ine.

12214 Lakewood Blvd,, Downey, California

/A

MISSILE DIVISION

NORTH AMERICAN AVIATION, INC,
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refiable
couplings
unlimited

Thousands of Janitrol couplings for
high-temperature high-pressure ductwork
are proving their reliability on advanced
aircraft and missiles: DC-8, 720, 880,
707, KC 135, CF 105 (Mark I and II),
F4H, FSU3, P6M, $-55, HR-251, H19D4,
H34A, H37A, Regulus 11

and the Green Quail.

Couplings are furnished in titanium as
well as stainless steel; sizes range from
1" to 36" diameter. Janitrol coupling
reliability is firmly based on a unique
combination of research, design, testing
and manufacturing facilities capable to
handle complete systems including heat
exchangers, coolers, and controls,

Call the Janitrol representative near you
for help early in the design stage.

Janitrol Aircraft Division
Surface Combustion Corporation

4200 Surface Road,
Columbus 4, Ohio

gt I L Fr = = m B __E __L N __E B
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pneumatic controls ® duct couplings and supports ® heat exchangers ® "‘"Mh“";“"lgquipmen' for aircrety, missiiys, groubd suppors
1

WHO'S WHERE

(Continued from page 23)

Changes

Felton H. Havins, director-sales engineer-
ing, Anadite, Inc. of Texas, Hurst, Tex.

Louis De Lalio, chicf engmeer, Filtors,
[nc., Port Washington, N. Y,

Dr. George E. “Valley, Jr., director of
1|L'|.Liﬂ]mlu|t planning, "'t!L]plr Inc., Falls
Church, Va,

Delbert L. Mills will head the manage-
ment of the consolidation of Intermational
Telephone and Telegraph Corp.’s Federal
Telephone and Radio Co., Chfton, N. ],
and Farnsworth Electronics Co., Fort
Wayne, Ind., formerly separate divisions
Headquarters will be in Chfton, N. |
Vermnon L. Haag will be general manager of
the consolidated operation i Fort Wayne,
Ind.

El}'dr: W. Kaericher, director of admin-
istration, Minneapolis-Honeywell's  iertial
tlud ance plant, St. Petersburg, Fla,

J. Stratton, expenmental superintend-
ent- "nl*ultl[l;turmg Department, Rocketdvne
vision of North American Aviation, Inc.,
Canoga Park, Calf.

Dr. Ralph A. Burton, senior research en
pincer-Department  of Ingmu. Fuels and
Lubricants, Southwest Research Institute,
San Antonio, Tex

J. M. Noris, factory manager, Margoardt
Aircraft Co.'s ramjet 1::1111:L1Lt11r111t= facility,
Ogden, Utah.

Erich M. Helbig, Davton, Ohio, manager
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for Summers Gyroscope Co., Santa Monica,

Calif.

Robert F. Zumwalt, engineering manager,
and Edward V. Ryan, sales manager, nu".h
established Space “Technology Department,
Acromaubtical Lhivision, !wn.us,l Lo Ine.
Buffalo. N. Y.

William C. Walter, assistant sales engi-
neenng  manager, Avro Aircraft  Limited,
"'.hlt:m Canada.

J. M. Miller, director of engineering,
Bendix Products Division-Missiles, Bendix
Aviation Corp., Mishawaka, Ind. Also: E. F.
Lapham and W. E. Waorley, assistant dirce-
tors of engineering.

D. R. Greenberg, chief development en-
pineer, Control Instrument Co., Inc,
Brooklyn, . Y.

R. P. Hartley, assistant general manager,
Central African Airways.

William 8. Aiken, manager, Project Fngi-
neermg Department, Engmeering Division,
the ||ir:|1'.|i]'1'-.r1'1l Ramo-Wooldridge Products
Co., Los Angeles, Calif. Mr. Aiken also was
named acting manager of the Division's
Programming Department. Also: Dr. Thomas
M. Stout, manager, and Charles G. Laspe,
associate manager, Process Apphications De-
partment, fntrulunntrﬂu:lhiun the "Thomp-
son-Ramo-\V mﬂdndm_ Products Co.

Nelson G, Er}mth manager, Kolcast Indus-
tries, a division of |]||=:|1|]J-r:11 Products, Inc.,
Cleveland, Ohio,

Maj. Gen. Mermill D, Burnside (USAF,
ret.), West Coast special corporate represen-
tative, Philco Corp., Palo Alto, Calif.

Peter H. Morganson, assistant chief engi-
neer, Veeder-Root Inc., Hartford, Conn.

Herbert H. Cooper, quality control man-

ager, and Louis ]
manager, Bridgeport Thermostat Division,
Robertshaw-Fulton Controls Co., Milford.

George Beuttner chief chemist, Rockbes-
tos Products Corp., New Haven, Conn,

Everett H. Teare, Jr., Washington, D. C.,
sales representative, Defense and Technical
Products Division, Rheem Manufacturing
Co., Downey, Calif.

]u:lu R. Isken, chief-reliability and quality
Lnﬂ'mLLnug Intermational Resistance Co.,
Philadelphia, Pa.

W. 5. Hyler, techmical assistant to the
viCce ]:ln:h:ith_'lll-r-:.'al_'u[L‘h. Huck Himlifﬂtluriug
Co., Detroit, Mich,

Jack 1. Stahl, production manager, Manu-
tacturing Division, Servo  Corporation  of
America, New Hyde Park, N. Y.

Thurman C, Erickson, assistant division
manager,  Subsystems Division, Servo-
mechanisms, Inc., Hawthome, Calif. Also:
J. H. Reid, chiet engimeer, Subsystems Divi
5100,

S8. N. Lev, manager, Airbome Systems
Department, Defense Electronic Products,
Radio Corporation of Amenca, Camden.

Donald H, Alder, assistant to the general
manager, Pacihic Automation Products, Inc.,
Clendale, Calif,

George F. Johnson, manager of customer
engmeering,  Photocireuits Corp.,,  Glen
Cove, N, Y.

Ward B. Dennis, corporate director of
development 1}]=|J:|:|unq ""-.l:.rl'hrrltj Aircraft,
Inc., Beverly Hills, Calif.

Forrest G. Hogg, resident representative
of Moterola Military Electromics Division’s
newly  established []L[H]]HHI[ area  office,
alerra Yista, Anz.

Casillo, production

\

\ Commercial and military p:l. engine contracts plus addi-

lmml product responsibilities continue to expand our activities.

DESIGN . .
FLIGHT TEST ...
PARTS DESIGN .

Career positions for degree éngineers with
U. §. citizenship are open in many fields—

RELIABILITY . . . AERODYNAMICS/DESIGN . .
. ADVANCED ENGINE'PERFORMANCE ANALYSIS .
CONTROL COMPONENT DESIGN . .
. . TEST INSTRUMENTATION . ., , DESIGN/MODIFY DATA

Hen. at GE's Jet Engine D-.pﬂrtment we need more crea-
tive engineers to help shape aviation’s future. Our unique use
of small-unit work groups emphasizes the individual's creative
freedom—recognizes and rewards ability. Our engineering staff
has mare than doubled since 1955, while annually about 50%
of our engineers were promoted to more responsible positions.

Right now the high energy fuel jet engine
of the /future is being developed. Top men in
the industry—men who already have powered
the world's fastest aircraft—want
1.I'mn'ir in this exciting pioneering jat General

'ou to join

. ELECTRICAL CONTROLS
. ENGINE
. ENGINE STATIC

REDUCTION SYSTEM . . . and many others.

Send your resume now—aor, for more information write or phone:

Mark Elwood, Beneral Electric Co., Jet Engine Dept, AW-1027
Cintinnati 15, Ohio F’hune POplar 1-1100

Collect anE distance calls will be accepted any weekday 9 AM.-4 PM

GENERAL

— JET ENGINE DEPT,

& ELECTRIC

CINCINNATI 15, OHIO
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EQUIPMENT

from Foote Bros.—

- /A

& x| —_——
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PORTABLE noise suppressor built by Koppers Co., Inc., undergoes evaluation with Allison J71 engine of Douglas B-66 tactical bomber.

Airlines Shop for Portable Jet Silencers

By Barry Tully

New York—Airlines planning jet serv-
ice are shopping for portable jet noise
SUPPTESSOTS.

First quantity order for such equip-
ment 15 from American Airlines, which
15 buying six umits from Kittell-Lacy,
Inc., Los Angeles. Pan Amencan World
Airways has purchased one suppressor
from the Maxim Silencer Co., Hartford,
Conn., for evaluation and expects to
take deliverv next month.

Suppressors are designed to reduce jet
ground runup noise 30-35 decibels to
protect maintenance personnel and to
avoid  disturbing  airport  neighbors.
The airlines recognize the need for the
eround mufflers in  connection with = : _ . :
their noise abatement PTOSTAIMS. II.I“—'}" SUPPRESSOR, above, 15 readied for Navy delivery at Intermational Aerocoustics, Inc. Air
point out, however, that the physical Logistie’s suppressor, with watercooling adapter ring, is shown below in position behind
layout of each awport will determine  afterburner equipped J57 engine. Note anchoring tiedowns.
the necessity for the units,

American Aiarlines says the airline’s
P six suppressors will be used at inter-
mediate overhaul bases. Initially, sched-
uled jet flights will operate onlv out of
these bases, as jet service 15 expanded.

Pan Amernican savs that in addibion to
certain attenuation requirements it will
require a 1,000 hr, service life and the
ability to withstand exhaust forces with-
out attachment to the ground or the
aircraft.

The airline 1s interested 1 intake
suppressors,  Designed to suppress in-
take air and compressor whine, portable

a guiding hand

on the

BONCA XRC

And now—the Boeing Bomarc IM-99—NEWEST WEAPON
FOR AMERICA'S DEFENSE.

Foote Bros. has successfully designed, manufactured,
and completely qualified, control surface mechanisms
for this advanced long-range pilotless interceptor.

Leading manufacturers of airframes, engines—both
piston and jet, missiles and accessories, know, from
long experience, that they can depend on
Foote Bros. for design, development and production of
highest quality mechanisms, gears, systems and components y
to meet the most advanced requirements of current
and anticipated technology.

"l

If your problem involves any phase of precision
power transmission, come to Foote Bros. first.

SARRRRNIETS

: i} intake units do not have to cope with
this trademark . ' the heat and pressure of jet exhausts.
stands for the E Pan American 15 reportedly considering
finest industrial - b } building its own intake suppressors.
gearing made e sy e AT TR pr— The cost of developing portable

Beller Powetr Trarndmedddior fiviouglh Bellet Jeard

FOOTE BROS. GEAR AND MACHINE CORPORATION -

4589 South Western Boulavard, Chicago 2, lllincis | 4 1 ;
- Ay " pr———
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CONTINENTAL APPROVES

COMPOUNDED AVIATION OIL

RPM Aviation Oil Compounded
meets Continental's Specifications

From the service bulletin of Continental
Motors Corporation. one of the world’s largest
producers of light aircraft engines:

“It has been the past policy
of our organization to ap-
prove only straight mineral
oil for use in our Aircraft
Engines. This policy is now
being revised and we will

now approve use of deter-
gent oils meeting our speci-

fication MHS-24™ for use in
all our Aircraft Engines.”

%
RPM Aviation 0il Compounded

meets Continental's
MHS-24 Specification

* I M, HPMY REG. U, 5. PAT. OTF.

Many pilots report . . .“RPM Auviation Oil

Compounded extends time between major
overhauls up to 2,000 hours without signifi-
cant wear!” Here's what a few users say about
their engine performance . .

PETER GLUCKMAN, holder of many light plane distance records

with this Beecheraft Bonanza. "1 use RPM Aviation Oil Compounded
because long experience has taught me 1 can depend on 1t to keep
]llj. |'HHi_[]E_‘. TLIIII:H':II;_' ..'_'II']H"!III]} l.l.!'llll'r I.||| {I!. i.lll_r ["ﬁ_l.lll“ii{lll"l-.,"

=3 b e R 1 vy L e

AR ] -
II AROLD E. ROGERS, CHESTER, CALIF., fying ambulance mis-
sians over the Sierra. " The last time my Cezzna 170 ool 13 B)-hour
overhaul, I found the rings sull had the original machine marks,”

We take better care of your plane with S. O. products

STANDARDE QIL COMPANY OF CALIFORNIA
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KITTELL-LACY non-portable noise suppressor is mounted behind test engine. Company
is offering a portable version for use by commercial airlines.

noise suppressors has been partly under-
written by the militarv. The Navy,
which has a severe noise problem on the
limited area of its carrier decks, has let
several contracts for both research and
development of portable suppressors.
Bureau of Aeronautics has contracted
with five companies to supply 132 port-
able suppressors under contracts total-
ing more than S1.4 million. Design
restrictions on weight (10,000 1b.) and
size mdicate Navy's intention to use
suppressors for carrier operations. The
Air Force also has let a contract for
studies of portable suppressor designs

along with some pure research contracts

on noise studies.

Militarv  requirements for ground
runup suppressors include resistance to
the heat effects of afterburner operation
without water cooling adapter rin%s.
The use of water cooling restricts the
mobility of the suppressor.

Afterburners place a severe test on
portable suppressor. Noise level 15 in-
creased to 160 db., heat nise to 3,000F
can produce thermal shock, and exhaust
forces are increased almost 509 . The
Navy contract for portable mufflers
called for 15 sec. afterburner operation
and a maximum 1 hr. cooling time.

Even without the afterburner prob-
lems, suppressors designed for the air
transport industry have inherent design
problems. At best the portable ground
units are a mmprmmaf between maxi-
mum attenuation “hush houses” and
portability of in-flight suppressors.

These problems include:
¢ Maximum attenuation in all frequen-
cies must be provided without constrict-
ing the aerodynamic fow of the turbo-
jet. This rf:qum_i. that the suppressorn
create minimum back pressure on the
engine. Suppressors are either of the
Pratt & Whitney multijet diffuser tvpe,
reactive, or absorption devices or a com-
hination of the three.
® Making the unit mobile places a ceil-
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ing on the suppressor’s weight if it is to
be efhiciently moved about.

® Fixing the suppressor in one spot 15
a problem in that some airhnes msist
that the units be capable of operating
anvwhere on the ramp without being
connected to the ground or the aircraft.
Suppressor also should allow for the
movement of engine nacelle as thrust is
varied.

e In-flight noise suppressors tend to
reduce the effectiveness of ground
mufflers. Mixing nozzles and “petal”
configuration attachments hasten the
mixing of jet exhaust and the ambient
air by breaking up the exhaust cone.
This makes the exhaust more difhicult
to suppress mmmediately aft of the
tailpipe.

e Service life of the portable units is
something of an unknown factor. Judg-
ing by the wear and tear on engine test
cells, however, it is a very teal prob-
lem. The intense heat and high velocity
exhaust has a deteriorating effect on
sound absorbing materials. The use of
high quality steels 15 important in this

respect.
Suppressor Manufacturers

Confidence in the market for portable
ground runup suppressors is bringing
an increasing number of Emtlpﬂmﬂ into
the held. Among these companies are:
s Kittell-Lacy, Im:., Los Angeles, is
building a diffuser-type portable sup-
pressor. Basic umit weighs 25,000 1b.,
costs 516,750 with running gear and
elevating jacks extra. In addition to its
American Airlines sale, the company
reports it has sold two units to Boeing
for use with the 707. Kittell-Lacev also
15 working on research and construchon
of a unit for Wright Air Development
Center.
® Maxim Silencer Co., subsidiary of
Fmhart Manufacturing Co., Hartford,
Conn., will supply the Navy with 24
suppressors under a $225,000 BuAer

BEFORE

BOMARC=GOES...

PESCO POWER

CHECKS-OUT
WHERE IT'S GOING

Ground Support Package

for Guidance Control

Designed and built by Pesco, working in
close cooperation with FARNSWORTH
ELECTRONICS CO., a complete “‘check-
out’” package assures accurate pre-launch
testing of BOMARC's guidance control
system. The motor-generator features a
Pesco Permanent Magnet Alternator— of
1.0 kva, 400 cycle power output at 3,000
rpm. The entire package including motor
generator, magnetic amplifier type of volt-
age and frequency controls is contained in
two sliding rack panels. Frequency regula-
tion: =29, Voltage regulation: =194
over a load range from 50-1009%;. Pesco
creative engineering is offered, without
obligation, to solve your Ground Support
Equipment problems. Please contact;

Borg-Warner Corporation
3310 Yanowen Street
Burbank, California
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contract. The company reports it will
make dehivery of its suppressor to Pan
American in four or five wecks.

e International Aerocounstics, Inc., New
York, N. Y., will furnish the Navy with
24 suppressors under a 5304, 216 con-
tract. Company’s suppressor, Pratt &
Whitney multiple diffuser tvpe. will be
marketed in the commercial air trans-
port field, International Acrocoustics has
a $250,000 Navy contract devoted to
developing a suppressor capable of with-
standing sustained afterburner operation
without the nccessitv of cooling water.
e Koppers Co., Inc, Metal Products
Division, Baltimore, Nld., 15 marketing
A f}[}rlhl]ﬂL noise SUPPIessorn U:nllhiﬂil]ﬂ
design innovations developed by thu
"'I-Ilrhn Co. Koppers will '-.ll[.'r]‘lh the
Navv with 30 of thoese SUPPIessors un-
der a $300,000 contract. Koppers te-
ports that it will deliver seven portable
units to North American Aviation for
suppressing the Pratt & Whitney [52

Autonetics’ NADAR

tells you exactly what
happened up there

powerplant of the Tound Dog air-to-
surface missile. Koppers is making pro-
posals to airlines and savs that |t will
Ill]] 1 unit to Scattle for test on the
Bocing 707,

@ {:Lm:'ra] Sound Control, Inc,, Los An-
celes, will sapplv the Navy with 30
purhh]:_ suppressors  of the multi-jet

Was the pilot too quick on the trigger? Too slow? NADAR
brings back the facts —a magnetic recording of evervthing
the armament contrel svstem puts on the radar scope. The
tape is ready for immediate playback—an invaluable tool for
both flight training and flight testing. Remember...military
pilots are alivays training.

ll

Meet the remarkable Bell for Fifty-nine. . brilliant

new leader of Bell's executive line. It's a businessman'’s

dream of luxury aloft . . yet there's scarcely a job of
travel it can't do! This you know from its past.

Behind this high-stepping Bell are almost three million
hours of work time. Behind it, in the log books of
business and E'mlus'tr:r, is the extraordinary

record of money it's saved.

What it offers vou in Fifty-nine are features like these:
Greater range from streamlined, high-capacity fuel
tanks . . better bite, smoother flight from all-metal
blades . . opulent new cabin styling .. CAA-endorsed
Day-Glo safety trim. In all, twenty-five advancements
in engineering and beauty, to make your Bell

the worthiest member of vour fleet,

This great helicopter is ready for delivery now. If
you're interested in a demonstration and/or full
deseriptive information, write us today. Department
23J2, Bell Helicopter Corporation, Fort Worth, Texas.
ENGINEERS: For this helicopter and other commercial and
military Bell models, and for experimental projects

involving radically new concepts, we are ever strengthening
our engineering forces. If you are interested and

feel you are qualified, please write us.

diffuser tvpe. The companv has con-
tracted to supply portable suppressors to
the Air Foree and is working on this in
mn]'lmuiml with Douglas Aireraft Co.
The company states that it will furnish
Convair with four suppressor svstems,
including intake suppressors, for work
in connection with Comvair’s 880 and
GO0 jet transports.

¢ Air Logistics, Inc., Los Angeles, 1
marketing a suppressor in addition to
its tow vehicles and other ground sup-
port cquipment. Nodel 11,000 sup-
pressor is currently heing tested at van-
ous Air Force bases and one unit will be
shipped to Republic Aviation Corp. for
test on the F-105, Air Logistics reports
that a water cooling adapter can be
fitted for afterburner operation,

® Curtiss-Wright Corp. 1s producing 14
suppressors for the Navy under a $300.-
000 contract. Wnght 15 also doing work
on inlet choke suppressors to reduce
high frequency compressor whine, Navy
cxhaust suppressors are being built at
Curtiss-Wright's Princeton, N. ].. and
South Bend, Ind., facilities. FExpens-
mental work on the inlet r,h{JLL 15 being
conducted at the company's Quchanna,
Pa., research and development ccntu_r.

e Silence, Inc., Farmingdale, N, Y.

a company formed to handle noise mp-
pression projects. The firm s currently
designing a suppressor for the commer-
cial field. The fhrst unit 15 scheduled
to be completed in six months. Com-
pany reports that its first model will be

Autonetics

A Division of North American Aviatian, Inc. * Downey. California

- ..and Good living and living climate, good govern-

industry productive indus- ment. banks that support

winding tranquilly through sites, zood transportation,
g ] : = P

downtown San Antonio iz just  the |1:1|;;-w+-l labor picture in
one of the reasons San Antonio  the country and you have a
is a wonderful place to live and  near-perfect situation for lo-

work. Add an ideal outdoor eating your industry.

<« Y
“‘*@ SAN ANTONIO %
T X -

3 u.u_ -
Tt

try go hand in dustry, abundant water, natural
hand, The San Antonio River gas and electricity. excellent

CORPORATION BN e : For a detailed study of vour specihc needs write
FORT WORTH, TEXAS = SUBSIDIARY OF BELL AIRCRAFT CORPORATION {]f..‘-.lﬂf!'l{.?-{ for ]'il-t]l'lv.ll:l‘trhll‘l:lfr Sy rb”t Greater San  Antonio  Development Committee,
e L that 1t ] F]m““"g a suppressor to with- 153 Navarro, P.Q. Box 1628, San Antonio, Texas.

o L stand this heat range. | All communications confidential.
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RECONNAISSANCE
IIITES eooe

SPACE TECHNOLOGY ancomposses all
of man's afforts devared 1o the eaplora-
Hon af the universs, from his attempis to
understond the basic laws of noture ond
the earth, ta iravel by man and machinas
throughout the solor syslem and beyond,

Man and hiz machines . , | aircrafr—missilas
—ipoce vehicles - . are boiad an aorih,
and must daal with the sarth’s environmeant
in order to reoch these distant gools.
Thay must, also, daal with hastile, unknown

enviranmanis,

space Tachnology, tharefore, includes
avery disciplina of rthe physical and lile
sciences ond every lacet ol angineering
necessary 1o tramslofe these scisnces inlo
succassful Night through spoce.

s

* » Swinging over every spot on Earth, the snooper
satellites of tomorrow will look down with photo-
graphic, TV, infrared and radar eves. As they flash
over the U.S5., they will transmit data collected during
their sweep around the globe —or ftilm from optical
cameras will be ejected for recovery.

They were lirst described in an exclusive AVIATION
WEEREK article October 14, 1957. Latest technical
developments were reported in the June 16 and 23,

1958 issues of AVIATION WEEK. These reconnais-
sance systems are nearer than you think. The satellites

are in the development stage and will use missiles
for launching which are already in existence.

Even now, they affect hundreds of policy decisions
and procurement awards.

Space Technology developments — the markets of
tomorrow — are shaped by today’'s decisions in the
Aviation industry. That's why your message, your
advertisements — your product, your company, your

facility — belong in AVIATION WEEK. It's the one

publication qualified to speak to these decision makers.

Sell Today the Market of Tomorrow: SPACE TECHNOLOGY

D @

330 West 42nd Street, New York 36, N. Y.

A McGraw-Hill Publication
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EMPLOYMENT OPPORTUNITIES

Designed
fo encourage

your creative process

If vou are a trained engineer or scientist secking to apply vour own imagination
and ingenuity to developine advanced detection, control, or communication
systems, vou want conditions designed to encourage your creative process.

After conducting surveys on many locations, the Bendix Systems Division

sclected 56 acres adjacent to the Engineering campus of the University of

Michigan as offering the best site for its new home and for creative work.

The Swvstems Division, serving as the focal point for svstems planning
within the Bendix Awviation Corporation, 1s housed in a new two-story struc-

ture, Equally divided between laboratory and office space, this modern |

building offers full facilities for encouraging your hnest work.

The proximity of the University of Michigan, as well as Bendix personnel
policies, permit you to attend day classes. The friendly town of Ann Arbor
offers you the low- -pressure life of a small town combined with the cultural
advantages ol a large city.

For greater opportunity in weapon systems |}lannim:: research and
dudupmuu along with more comiortable living, you are invited to write the
Bendix Systems Division, Dept.A1027, Ann Arbor, Michigan.

Bendix Systems Division
ANN ARBOR, MICHIGAN

AVIATION CORFORATION
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KELLETT
AIRCRAIFT
CORPORATION

Has Immediate Openings

For

ROTARY WING EMGIMEERS
and DESIGMERS

STRESS EMGINEERS—
with Exp. in Londing Loods
DESIGMERS—

Some with Exp. in Control Systems
DYNAMICISTS—
with Exp. in Stability ond Control

Exceptional Opportunities for
Properly Qualified Personnel

Oldest in Rotary Wing Aircroft
Pioneers in Twin-Engine Helicopters

Contact Mr. R. Maier,
P.O, Box &35 Willow Grove, Pa.
OSborne 5-2930

ASSISTANT CHIEF

PRODUCTION
ENGINEER

Well-estahblished progressive  Mid-West
manufpeturer offers an exeellent position
anid opportunity for a top=level man with
experience in all ]IIII!.'-i"'\ of tooling andd
provessing applicable fo production en-
rineering and mannfacture of electronic
and Instroment prodocts.

High Level Supervisory
Experience Essenhal

Mechanieal or electrlenl engineering de-
eree or  equivalent  in experience  and
training aceeptable,

Attractive living conditions
in ideal residentiol city.

Al dmgmiriva freabed ehpfoanHolly,
Heaid |"r.|l.l|r'||||'||l rEairpie fo)

P-9128 Aviation Week
Class. Adv. Div., P.O. Bex 12, N.Y. 35, N.Y.

*x % ATTENTION A%

Aircraft personnel with 3-5 years Experi-
ence on DC-&, C-118 or multi-engine trans-
port type sircraft with backgrounds in
hydroulics electric, radie and radar,
rigging, instruments, engines, ond props.

@ o o A B E Tickets Preferrod & & @&

One of the foremos! maintenonce ond over-
houl companies in the U. 5. offers you on
oppofiunity to better your present position
ond to forge cheod in the field of aircraft
maintenance. Flight Enterprises, Inc. in the
McGuire Air Force Bose Division offers you
full company poid group insurance, two
weeks poid vacotion ofter only one yeor of
service, and many other excellent benefits.

For further informotian confocl;

For [nlerview—

FLIGHT ENTERPRISES, INC,
McGuire Air Force Bose, Bldg. 22-15
Wrightstewn, Neow Jlersey

Or Moil Resume To:

FLIGHT EMTERPRISES, INC
P. O. Box 207, Wrightstown, N. J.
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ONE OF A SERIES

IBM KINGSTON

. .. your chance fo explore
new frontiers in electronics

Cryogenics research is typical of the several advanced
electronic projects for which assignments are available
at IBM Kingston. Studies in the behavior of materials at
extremely low temperatures are leading to radical new
weapon control memory systems. Fundamental work is
also being conducted in cryogenic switching devices and
the metallurgy of super-conducting materials. Engineers
and scientists who enjoy the challenge of fresh inquiries
will find IBM Kingston a stimulating environment.

A CAREER WITH IBM. A recognized leader in the electronic
computer field, IBM presents unusual opportunities for
technical achievement and professional advancement.
With a secure position in commercial sales, |IBEM offers
stability, liberal company benefits, company-paid relo-
cation expenses and advancement on merit. Salaries
are commensurate with ability and experience.

KINGSTON, N. Y., is a pleasant Hudson River valley com-
munity. It combines country living with easy proximity
to NEW YORK and other major metropolitan areas.

T
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ASSIGNMENTS
open in these development areas:

# Cryogenics
¢ Digital Computer Design and Programming

e Guidance and Detection System Analysis
» Low-Temperature Physics

e Magnetic Devices

# Optical Systems for Data Presentation

e Solid-State Physics

Write, outlining qualifications
and experience to:

Mr. D. H. Hammers, Dept. 524W
IBM Corporation

Military Products Division
Kingston, N. Y.

QUALIFICATIONS: B.5., M.S.,
or Ph.D. Degrees in Electrical
Engineering, Physics, Mathemat.
les or related disciplines. Indus-
trial experience is desirable.

MILITARY

PRODUCTS

e

Plants and laboratories: Endicott, Kingston, Owego, Poughkeeptie
Yorktown, M, ¥.; Lexington, Ky.: Rochester, Minn., Ssa Jose, Calil.
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STANFORD RESEARCH INSTITUTE ||
ASI

Wy Besponaclle Professconal Opportunities !
in Agplica Eleetzanie Eug:hu:t’#? Pieleda for ‘

ELECTRONIC ENGINEERS & SCIENTISTS |
ENGINEERS Here is vour opportunity to grow |
PHYSICISTS with a voung, expanding subsidiary
of the Ford Motor Company. Out- |
MATHEMATICIANS | standing career opportunities are

|| open in Aeronutronic’s new HE-

iy y ; SEARCH CENTER, overlooking

aﬁiﬁm i m ?M | the Pacific at Newport Beach, and
ZEedearnch reeliuitied !

vigorous
engineering
climate

for the growtih of engineering ideas

the facility in Glendale, California,
You will have all the advantages of
a stimulating mental environment,
working with advanced equipment
in a new facility, located where vou
can enjoy California lhiving at its
finest.

PhD and MS RESEARCH SPECIALISTS
with & to T-years experience in heat trans-
fer, fluid mechanics, thermordynanmics,
combuation and chemical kinetics, nod
thermoelasticity, To work on thearetical

and experimentnl programs related to re-

Stimulating association, good research entry  technology and advanced rocoket
facilities and rﬂ'ﬂlﬂnﬁh‘!‘lﬂlﬂgnﬂiﬂﬁ, propulsion, Specific aggignments are
coupled with living ond working in open In re-entry body design, high tem-
At Wia moit decrabls. avedtior perature materinls studies, boundary laver

the San Francisco Bay Areo, comple heat transfer with chemieal reaction,
‘ =

biiarinl At ban Rkl Gk il Cat. Long-range programs at Convair-San Diego include advanced missile systems, space vehicles, 880 and 600
. menl an oilmosphere conducive to perature thermodynamics. : _ AT _ i e 4 . .
| et-Liner and versions, and F-106 Jet Interceptor and versions, offering experienced engineers
professional growth and developmeni. ] g ] B g &Xp gl

- LSION ENGINEERS with 5 ve: . : o Lo g .
,I._:T,[t].',l::,,l,q.'?n\,:::f,,'_.”r‘]" e I RE unsurpassed opportunity for personal achievement — within America’s finest year-round living climate.

pirn and test. Familinrity with heat (rans-

The continuing growth of activities ol
SRl offers excellent opportunities for
qualified personnel on the M5 and
PhD levels with ot least 5 years of
experience in Electronic Engineering
or Applied Physics,

PROPAGATION

CONTROL S5YSTEMS
COMPUTER DEVELOPMENT
MICROWAVE COMPOMNENTS
SYSTEMS AMNALYSIS

ANTENNAS

COMMUNICATION TECHNIQUES
MATHEMATICAL RESEARCH
DISPLAY DEVICES

Projects are varied and professionally
challenging, offering unigue oppor-
funities fo develop perional compe-
tence and brood experience,

Write fo. ..

®omo@m o om B 5 o5 omoEo@m W m® R ® W F RN W OB E R EEEE OEE S EE O FFFOEER R RS

3 | fer problems in engines desirable. To work
PROFESSIOMAL EMPLOYMENT MANAGER A dlvance sluny opparlunilics | on program of wide scope in R & D of
STANFORD RESEARCH INSTITUTE m in e anea. | advanced concepts in rocket englne oofn-

ponents, and for misglle project work

PRELIMINARY DESIGN ENGINEERS FLIGHT TEST AND SENIOR FLIGHT TEST ENGINEERS

MENLO PARK, CALIFORNIA .

ENGINEERS

Immediate Openings

Expanding research and production
programs at our Boulder, Colo.
and Wichita, Kansas facilities have

created urgent need for qualified
engineers with 3 to 7 years expe-
rience in these fields:

AERONAUTICAL DESIGN
AERODYNAMICS

STRESS ENGINEERING
STRUCTURES ENGINEERING
COMPUTER ENGINEERING
RESEARCH ENGINEERING
CRYOGENIC DESIGN

HEAT TRANSFER

FLUID SYSTEM DESIGNS
ELECTRONIC SYSTEMS

Send brief resume to C, A. Jones, Em-
ploayment Manaoger,

BEECH AIRCRAFT
CORPORATION

Wichita, Kansas
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et

ELECTRONIC ENGINEER

(Senior)

QUALITY CONTROL

B Develop test equipment. methods
and procedures or determining
caonfoarmance of complex electronie
equipment with Company and Alr
Force apecifications,

B Contact various electronic manu-
facturers to determine and purchase
gquipment as required to test and
simulate flight operationsz of radar,
navigation, fire control and similar
electironic systems.

B Also develop procedures for use of
electronie test equipment. Conduct
Investigatory waork and recommend
corrective action and changes. EE
degres required.

s far g cdguidiemsareate wwibh atiilif g,
In addition to other advantages
Republic offers a comprehensive

henefit program among the finest in
industry.

Send Resume in Confidence to

Mr. W. Walsh
Employment O flice

0 IFEFPIIBLIE AVIATIONV

Farmingdale, Long Iszland, N. Y.

ADVARNTCED AERODYNAMIC FACILITY
DNESIGNER, Advaneed degroes deglred, To
stpervige work In Jdesign and in instru-
mentation of advaneced aerodvnamiec test
Tacllities sueclh ns shork tubes, shocls tun
nels, plasma-Jjeis, and hyvper-veloelty gun=

STRUCTURAL ANALYSIS SECTION
SUPERYVISOR with 8 to 10 wears oxperi-
ence, Including superviglon, In the missile
field. Cradunte degree for design and an-
::l_:..'Fli:l pedplred. Wil be requlired to npply
knowledge of high temperature materials
and methods, thermal stress, dynamics,
ete. to advanced hypersonic vehleles, re-
eniry bndies, and space vehlicles.

FLIGHT TEST & INSTHUMEMNTATION
EXGINEERS withh 5 to 10 venrs oXperi-
enee in laboratory and flight test insiro-
mentation technigues, WIill develoap terh-
nigues dtiliging pdvanced Instromentne-
tion naeaciated with space velieles,

THEORETICAL AEROIY NAMICIST.
Advanced degree and at least 0 years eXN-
perience k= high =speied .'tl':':lqt:l.'lrnli'lll'.-'n.
Knowledge of viscid and invisctd gas flowa
required. To work on progeam leading to
ndvaneed missile copfiguratione, Work in-
voalves analyvsis of the re-entry of hiyier-
gnnlec mlasiles and spoce eraft for deter-
mining optimum configuration

IMNNAMICIST,. Advyvanced degree, applied
mathematics background, and experience
in missile stabllity nnalysis desirable.
Work Involves ré-entry dynamics of ad-
vaneced vehicles and dynamic analysls of
gpace eraft

EXGINEER or PAYSICIST, With experi-
ence in the use of selentifle instruments
for making physleal measurement, Work
reluted to flight test and facility Instro-
mentation. Advanced degree deslired with
minimum of 3 years of related experience.

Qualified applicants are invited (o =end
resuimes and lnguiries o Mr, L. B Stapel,

AERONUTRONIC SYSTEMS, INC.

a subsidiary of Ford Motor Company

1234 Air Way Bldg. 12, Glendale, California
CHapman 5-6631

AVIATION WEEK, October 27, 1958

Experience desirable in design fields of missiles,
space vehicles, supersonic military aircrafl, nuciear
propulsion, or commercial aircraft development,

STRUCTURAL & COMPONENTS DESIGN
For work on commercial & military contracts; wing, fail, & fuselage
structural design; aircrafl & missife electrical & elecironics systems;
landing gqear & mechanisms components; confrals, propulsion systems &
furnizshings.

THERMODYNAMICS ENGIMEERS

Far analytical and ezperimental work on aircraft and missile propulsion
systems, cooling and auxiliary power systems, and heat transfer and
gas dynamics problems. B.5., M.5., or Ph.D. in M.E., A.E., Ch.E. or Physics.

DYNAMICS ENGIMNEERS

To evaluate servo and guidance systems for alrcraft and missiles.
Dynamics stability loads and aerolasticily,

ELECTRONICS ENGINEERS AND PHYSICISTS

Resaarch, development and design, VHF and microwave
components, antennas, radomes, and solid state investigalions,
Experience in automatic and digital testing fechnigues.

B.S. in Aero, Mechanical or E.E. plus 3 to 5 years" actual
experience in aircraft flight test analysis. ([Special emphasis on
fire control system evaluvation and a/'c performance evaluation.)

AERODYNAMICS ENGIMNEERS

Projects and aprodynamic studies currently active include nearly
all classes from VTOL aircraft to space penetrating vehicles. Problems
in Theoretical Aerodynamics, Aerodynamic Design and Analysis, Aerodynam!
Project Studies, Experimental Aerodynamics.

WEAPONS SYSTEMS ANALYSIS

Studies involve development of analytical models of military operations,
synthesis of weapon system concepts and evaluvation on an effectiveness, cost
basis. Strong backgrounds in Mathematics or Physics, or other sciences,

WEAPONS SYSTEMS INTEGRATION

For application of military operations research, engineering, and
military operational experience to development of an integraled weapon
system from design ta employment by military services. Academic
training in Mathematics, Dynamics, Elecironics, Flight Tes! or Computers.

Forward resume at once, so arrangements
for your personal interview can be made

Write to M. C. Curtis, Engineering Personnel Supervisor, Dept. AW9

CONVAIR - SAN DIEGO

3302 Pacific Highway, San Diego, California
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION

AVIATION WEEK, October 27, 1958
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ADDRERS ROX, XNt). REPLIER T0: Hoxr XNo.
CHaselfled Adv. INe. of this palilivation,
Sond to office soaresl gai,
NEW YORK a6; I*, 0. BOX 13
CHICAQO f1: 6an N, Michigan i,
SAN FRANCIECGO

} - BB Pust RE,

POSITIONS VACANT

ﬂppurtunit].r lnr experienced Helicopter pilots
with minimum of 500 hours te join world's
fnstest growing helicopter company, Salary
anbove avernge, company paid insurance, grad-
uated aalary increases, located in lun.nriuﬁ
most beautiful ecity. Write giving full par-
I‘.IE‘1.LJJ.|.|"'"- P-85103, Aviation Week.

tnrp-nratinn Pilot—Manufacturer has immedi-
te opening for pilot experienced in execulive

filying, Minimum hours 3.000. 100 actual |

instrument. Require commercial and instro-
ment rating, ATR preferred. Experience
:-||1|_!I.l|1| include recent first pilot time heayvy
twin engine aircraft. Age preference approx-
imately 27-15. Replies held in strict confi-
dence, Our pilots are aware of thiz ad. Send
resume of experience (incluoding military)
personal datn, and salary range to: P-9161.
Aviation Week. ' )

Mechanical Engineer To Head manufacturin
l."ﬂ.li..rl:ll_l_flﬂj.‘ ‘|I'-"|””Ln:||'T'I.|I I”'rl-ll'-"'IEE‘]'IILE|I T
phases of light metal tooling. Fiher glass,
plastic experience helpful. This iz not a desk
joh, but offers exceptional growth potentinl.
Southwest locution—not Texns, Send detailed
:r:q":nﬁlur peraonal, educational and '-"""r'[":r-
en gtory in confi . R :
Lo 1.1.-.’“..}:. 1"."|LL Ly I-" 156, \'..”]...

POSI I"I'DHS W’AH’.“ .Eﬂ'

ATH‘ Pilot thru DC-3 uunn hrs. Rated 5HEL
SMES, FI, A&E. Excellent references. "-..;;.I}H

Family J'I-I'm Currently DC-3 Canptai W -
9104, Aviation Week, e

EHE!'IE mfgr's field service Rep. desires po-
aition within aireraft & enrine maintenanes
nof hthr_c'lulI to military contracts, 5 1,
years alrline experience. A&P licensed me-
I;_"_h-llr'll-l'.'- Flight engineer for Int. airline, Mar-
ried, 1 child. Resume on request. PW-9159
Aviation Week. .

POSITION WANTED

Ex Marine Aviator, age 27, 1nsn hrs. S00
hrs jet, 200 hrs, DC-R Co-pilot, 100 Beech &
Single Eng. 2 yrz college, marrvied. Desires
osition in corp. fHight test or airlines,
teaume on  request, PW-9182. Aviation
Week.

Contracts Euuniel delnnu- prnturemerll: man-
nger, Irtll_*j:crl.lunnm- legal probhlems, planning
for military sales. PW-9064 Aviation Week.

SPECIAL SERVICE

Maintenance Handbooks For Surplus Aircraft.
Having trouble securing maintenance hand-
books? We may be able to help you, Let us
shop for vou for all those hard-to-find parts
through our nation-wide contancts, All re-
search free. Military Aircraft Surplus, P. 0.
Hox G0032, Alrport Station, Los Angeles 45,
Fnllfnrmu I'hnne M;"u;il-mn T-0666,

EDHTEA CT WORK WANTED

Small manufacturer, presently engaged in the
production of very close Lu:?ernnm:- machine
parts, desires to obtain o commercial product
to manufacture. Prefer n product which will
require our precision egquipment. CWW-9049,
Avintion Weelk.

Fl'.'.lﬂ SALE

For Sale at 1/3 ni' list, 45 KW .uir-nrnft gon-
erator “'like new', Mfg by BHeech Alircraft.
Designed to check out electrical and air
condition system and battery charge. Write
A. E. Levinson, 6480 Sunset Blvd, Hollywood
28, Calif. Phone I'Iu-]lnuﬂ-ud .1=El‘]l

IHE-I' RULTI'GH

| Helicopter Rating or Certificates, Private n_r

Commercial, Flight Instructor Ratings. GI
or Cal-Vet approved. Aetna Helicopters, Inc..
Etna, California,

DON'T FORGEY ————

tha box number when answerlng adver-
tlsements. IL is the only way we can
identify the pdvertirer to whom you are
writing.

MECHANICAL OR
INDUSTRIAL ENGINEERS

A large Mid-west laboratory offers an excel.
lent opportunity for engineers to enter the fasi
wwinq field of new eryogenic products,

orl consisis of new product exploration. de-
velopment and engineering for aircraft, missile

and commercial applications,
Applicants with training and direct experience
| in erypgenic work as well as recent graduates
are desired. WVersatllity, creativity and high
techuical capahbility required.

Sond defails of piperience, education and
salary requirements, Heplies will be glven
prampt consideration and will be held in com-

PF=0137, Aviation Woeel
A0 N, Michigan Ave,

plete confidence, |

“hicago 11, 111, |

Your Inquiries to
Advertisers Will
| Have Special Valve . . .

—far you—the advertiser—and
the publisher, if you mention
this publication. Advertisers value
highly this evidence of the pub-
lication you read, Satisfied ad-
vertisers enable the publisher
to secure more advertisers and
—more advertisers mean more
information on more products or

hetter service—more value—io

YOU.

When you are in need of specialized men for specialized jobs—contact them
through the EMPLOYMENT OPPORTUNITIES SECTION of McGraw-Hill publications.

The EMPLOYMENT OPPORTUNITIES SECTION is the national market place for
those wanting the services of men in technical, engineering and operating capaci-

ties in the fields served by these publications.

AMERICAN MACHINIST
AVIATION WEEK
BUSINESS WEEK
CHEMICAL ENGINEERING
CHEMICAL WEEK

COAL AGE

ELECTRICAL MERCHANDISING
ELECTRICAL WHOLESALING
ELECTRICAL WORLD

ELECTRONICS

ENGINEERING AND MINING JOURNAL

CONSTRUCTION METHODS AND EQUIPMENT

CONTROL ENGINEERING

ELECTRICAL CONSTRUCTION AND
MAINTENANCE

ENGINEERING NEWS-RECORD

FACTORY MANAGEMENT AND
MAINTENANCE

FLEET OWNER

FOOD ENGINEERING
NATIONAL PETROLEUM NEWS
NUCLEONICS

PETROLEUM WEEK

POWER

PRODUCT ENGINEERING
PURCHASING WEEK

TEXTILE WORLD

The men you need are the men who read the

EMPLOYMENT OPPORTUNITIES SECTION of

McGRAW-HILL PUBLICATIONS

P. O. BOX 12, NEW YORK 36, N. Y.
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work in the fields of the future at NAA

TEST
EQUIPMENT
ENGINEERS

If you've been looking for an
opportunity to explore new
engineering territory, the
posilions now open in our
electronics test equipment
egroup may be right down
vour alley., [

We need engineers to do
research and development [
hased on an entirely new elec-
tronics test equipment philos- I
ophy, Briefly, the job involves
design of test equipment and
analysis of electronies designs
submitted by vendors and
subcontractors. This is one
phase of our work on

advanced weapon systems
B-70 and F-108.

A BSEE, plus experience. can
qualify you.

For more information please
write to: Mr. A. K. Stevenson,
Engineering Personnel,

North American Aviation,
Inc., Los Angeles 15, Calif.

THE LOS ANGELES DIVISION OF !

NORTH
AMERICAN
AVIATION, INC.
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LETTERS

Erroneous Information

The Navy heutenant may have been a bit
brash in lus letter, but he certainly had a
point. The airline pilots do not look ot for
other aireraft as well as they should, It also
seems that they mvanably expect the other
aireraft to avoid them,

When a collision does occur between
Er'llﬁp{:lrt and military amrcraft, the :|m||t.|l],
aircraft 15 universally condemned by the air-
lines, newspapers and aviation pnhllmtmm
To the general public the accusations agamst
the mulitary aircraft seem Justihed, but m
many cases they are based on mcorrect -
formation,

In one recent case, newspapers stated that
military aircraft were breaking the law by
Aving on the airrwavs, This erroncons impres-
sion s gamed from statements made by air-
line representatives attempting to whitewash
themselves.

In all fairness responsible aviation publica-
tions should report the correct and lawful
aspects of air collisions. Specifically, that in
VIR conditions it is the responsibility of
pilots to avoid collisions,

Anything military is a popular scapegoat
n the United States so it 15 only natural
that everyone should rush to blame them in
a controversial case. Many military pilots are
vouthtul and ]ﬂL\PLlIL’III’.L{T but to blame
them solely for a collision during VFR con-
ditions 15 just plain unfair, CAA investiga-
tors usually conclude that pilots must share
the blame u:n;ual]n..

M. J. Tuoarsox

Palo Alto, Calif,

Swivel Neck Replies

In reading the comments to my Swivel
""iLE'LIIIg letter published in your excellent
magazine, 1 hnd that most of the com-
ments were devoted to name calling and
showed the caliber of some men now hold-
ing high positions (AW Scpt. 8, p. 118).

[ would like to refer to the September,
1958 1ssue of “Approach” which is published
each month by the U. 5. Naval Aviation
Safety Center in Norfolk, and which points
out that midair collisions, like all other acci-
dents, don't just happen—theyre cansed.

[ht: v're caused by a multitude of factors,
factors which sometimes cancel cach other
ont and produce only a near miss, and which
sometimes compound to produce a tragic
headline.

Many of the causes can be eliminated by
design for better visimhity, wide procure-
ment and use of modern high- performance
ground radars, delmeation of off-arways
training areas with suitable navigational
facilities, and arborme anti-collison warning
devices.

The best warning device currently avail-
able is the being, human, MK1938, w/head,
swiveling, Current effort toward minimizing
midair collisions is primarily in the area of
better secability—Afuorescent  paints, rotat
ing beacons, flashing lights—all of which
require a very basic participation on the
part of every aviator. He must be looking
if he is to see them.

Long gone are the days when one could
climb above 10.000 ft. and relax becanse
“there’'s no one else up here but me™;

Aviation Week welcomes the opinions
aof its readers on the issues raised in the

magasine's editorial columns. Address

letters to the Editor, Aviation Weelk,
330 W, 42nd S5t.. New York 36, N. Y.
Try 1o keep letters under 300 words and
give a genwine identification. We will
not print anonymous letters, but names
of writers will be withheld on request.

before the year s ont the high altitudes
which were once the military flver’s private
domam will mclude hlr-'h-ﬂung commercial
jet transports. For a time, they too may
be lulled into the false complacency that
high altitudes induce.

The upper reaches of the skv are no
less demanding of constant vigilance; with
EVEr-INCTEAsing “traffic in the higher regions
it behooves every aviator to look out for
himself by looking ont for athers.

The airlines’ concern for growing threat
of space-time-reactiom 15 evidenced in the
current development of a Doppler radar to
provide adequate forewaming of the ap-
proach of other mircraft. And let it not be
said that the military fyv-boys are any less
thoughtful of their health,

CAA is also test-flving a variable frequency
flashing white wmghp light for transport
use; the light will flash at different rates
when seen from forward, abeam, and astern,
and should provide the viewer with more
clues as to the relative heading of the '-.irrhh_d
aircraft. Note once again ﬂmnnh vou've
got to be looking out the w indow to sce it,

Pending some all-seeing gadget to nudge
vou into '1|:'1.'1r:n be vour own safety fldgL'I:
and don’t allow a situation to develo

To completely ignore the prnhleml;‘l- fore
us, as most of the people today have a
tendency to do, is asinine. They are afrm]
to face the basic truth and do nnl‘hmg bt
pass the blame when faced by it, Some of
the cockpits taday, it is true, do not afford
the needed visihility, Should this condition
cause us to look out less? On the con-
trarv, it shonld make us double our efforts.

Until the situation is corrected, we all
must usc the best available tool—our eyes,

Navy LievTexasT
Oxtord, Miss,

YFR Vigilance

Perhaps one more commentary on the
avordance of madair collisions 15 desirons to
sum up some of the letters and articles to
AviaTion Week and their answers, as we
sec it from here,

In the Las Vegas accident, the Grand
Canvon crash, and others, as has been

ointed out, the airlines pilots still have not
Eeen relieved of the responsibility of main-
taining a VFR lookout when VFR cond-
tions exist although they have hled am
IFR fight plan. Tlowever, their attitude
seems to be similar to the ostnich who
pokes his head in the sand to avoid detec-
tion. “Swivel Necking,” as has been rightly
pointed out, 15 as applicable to the DC.7
as to the T-6, and the attitude taken in
such letters as written by some pilots to
Aviation WeEex shows thev stubbornly
maintain their attitude that when filed IFR
they don’t have to maintain vigilance, and
even go so far as to put the blame in the
design stage where it may partially belong

but certainly not entirely, I, personally,
feel and am sure others feel they want no
part of flying in aircraft where all precau
hions are not taken to avoid mdair colh-
sions, and I'1l bet that im 99.4% of the
cases where collisions are avoided that the
corrective action was taken because the ap-
proaching aircraft was scen and not heard.
No pilot or tnp:iu’f 15 50 busy, r_"-rpucllﬂh
with flight engineers aboard, that he can-
not scan the honzon when in VFR con-
citions, and anv other attitude taken by any
pilot constitutes a safety of flight breach of
fmith by the operator that should never be
condoned or tolerated.

H, B, Davis

Burbank, Calif,
P. 5. I am obviously one of the many who
have avoided sure tragedy by varving from
the norm when to comply would be fatal.

Airline Pilots

You recently printed a self-righteous let-
ter by a Mr. Hudson (AW Supt 13, p. 134)
who defended airline pilots as a sacred and
highminded group who are truthful, dedi-
cated, and jutjawed. 1 tremble while
raising my voice agamst such super beings.

However, after reading again the tran
script of the Specht case, [ feel safe m sup-
posing that there are a few of their group
who are not exactly godlike.

In order that Mr. Hudson may not dis
miss my comments as being those of a

“hoastful tyra” [ will humbly state that I
have 22 years kug ex Eﬂ:imcc m 29 types,
not including seven helicopter types, |1
fecl that I am as dedicated to the better-
ment of aviation as even the most
poverished airline captain.

My accusation against the airliners 15 the
same as that voiced by the Navy Lieutenant
(AW Aug. 18, p. 118), basically, that the
airline pilots do not keep a proper lookout
for other aircraft. Apparently they feel
that an IFR clearance is a magic wand that
will wave aside all other aircraft even on
the brightest VFR day. Mr. Hudson cites
the restricted visibility of the new aircraft
in defense of the pilots. I could not agree
more heartily that the wvisibility from the
cockpit is appallingly poor, but don't lay
the blame at the doorsteps of the de-
signers; they desipned these Eﬂﬂkpitﬁ. on
the recommendations of the oldest and best
of the airline pilots. I also concur with Mr,
Hudson’s righteous indignation at the ac-
cusation that airline pilots read funny books
while flying. This is absolutely untrue.
Evervone knows that they read Playboy now-
adays. What other conclusion can one make
when they bear down on vou in bright.
sunny weather in violation of the right-of-
way? They couldn’t possibly be sweating over
an instrument approach, There must be some
other answer. If these highminded creatures
aren’'t reading Illﬂg‘li"'lI!L"'ﬁ what does keep
their attention riveted inside the cockpit?
Chess, perhaps? ]. CALDWELL

Sunnyvale, Calif.

(Aviation Week has printed letters from
arrline, mulitary and private pilots on the
subject of visual clearance. The airline pilots
have made their points earhier. Here, “"Swivel
Neck™ and some observers have the oppor-
tunity to express a last word on the subject
—FEp.)

What's the size of vour design problem ? Facing a multiplicity of

project details? It’s no laughing matter when you're caught short-handed
on a critical design program. You need proved engineering ability plus
systems capabilities you can count on, Next time..,this time —

LOOK TO INET FOR
UNIQUE DESIGN CAPABILITIES

Here's another example of INET
capability: the console, recorders and
related instruments built, installed

and wired by INET for Atomics
International’s L-54 nuclear research
reactor. The solution-type L-54 reactor,
which has a rated power capacity of
5,000 watts, was designed and built by
Atomies International for the West Berlin
Institute for Nuclear Research. It is
being used for German scientifie,

medical and industrial research.

Engineers desiring a special reprint
of the cartoon above should write to
“136-22-36,"" ©; Inet Division,
Leach Corporation.

INET DIVISION lEAcH CORPORATION

18435 SUSANA ROAD, COMPTON, CALIFORNIA

DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U. 5, AND CANADA
EXPORT: LEACH CORPORATION, INTERMATIONAL DIVISION
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smaller and more reliable Central Data Computers, has she
SMI as the pace-setter in this exacting science. This experience,
coupled with our major scientific advances in new materials researc
and deposited film circuitry techniques, will meet the requirements
of even smaller and more reliable subsystems for the
spacecraft of tomorrow.
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SUBSYSTEMS DIVISION, Hawthorne, California
MECHATROL DIVISION, Westbury, L.l., New York
SPECIAL PRODUCTS DIVISION, Hawthorne, California
RESEARCH LABORATORY, Goleta, California

GENERAL OFFICES ¢« 12500 Aviation Boulevard, Hawthorne, California
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