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MK 1000
Two-lug Anchor

MK2000
One-lug Anchor

KAVLOCK

All-metal self-locking nuts ®

Cotfing Clomdod of Pragiest

KAYNAR MFG. CO., INC, -

- MF19058
| Deep Cbore |
L __Elnming Anchor/

- -

- -
- -

Two-point
Miniature

ME 3000
| Corner Anchor _ £

4]
Y

ME 4000

Short-lug Anchor

4

Branch offices, warehouses and representatives in Wichita, Kan.; New York, N.Y.;

TKAYNAR MFG. CO., INC,, 1858

£

4

'

MF1000 | \
, Two-lug Floating /
Anchor '
MF6000
Right Angle
Floating Anchor
~-®

/

Ever wondered how samall a2 miniature
self-locking nut can be?

Kavlock's HbB0 iz the latest answer. It is so
tiny 1t scarcely fits over the point of a lead
peneil. Like all Kaylock lightweight nuts,
the diminutive H50 retains full strength
and uses the famous Kaylock Elliptical
self-locking device, which established new
(NAS) standards for aireraft lock-nuts.

That's why Kavloeck has the edge and is able
to produce the most complete line of
miniature self-locking nuts developed for
modern aircraft, power plants, missiles

and electronics.

SEND TODAY FOR YOUR COPY of
Kavloek's new brochure, " The Facts About Mod-
ern Self-Locking Nuts!' It desceribes all of Kay-
lock’s new “miniatures” and the most complete
line of lightweight self-locking nuts available
anywhere. Also suggests new use possibilities
and applications! 1f yvou have a special lock-nut
problem, a Kaylock sales engineer is as near as
your phone, Call him today!

KAYLOCK DIVISION » Home office & plant write Box 2001, Terminal Annex, Los Anpeles 54
Atlanta, Ga.

Canadian distributor: Abercorn Aero Litd,, Montreal, Quebec.

“BLACK BOX. Any unit, as a bombsight, robot pilot, or piece of
electronic equipment, that may be put into, or removed from, a
radar set, an aireraft, or the like, as a single package.”

& | —Definition from The United States Air Force Dictionary

THE BOMBARDIER carrving the small satchel
is a well-remembered World War 11 picture.
His responsibility was to guard the secret of

one of the first “black boxes": a revolutionary

bombzight.

Today a host of exacting “black boxes™ controls
the performance of United States guided mis-
siles, bombers and interceptor aircraft.

And one of the major assignments of Goodyear
Aircraft Corporation is building these Black
Boxes and Black Box Systems—electronic nerve

ELECTRONICS —Cne of the Prime Capabilities of

LOOEE n/rﬁ

centers of our national defense.

Some of them are shown here in symbolized
form. For security reasons, the details can’t be
told — just as the bombardier kept his sight
locked in his satchel until take-off.

But the scope of these vital projects serves
notice that Goodyear Aircraft is playing a lead-
ing part in electronics pioneering. Perhaps the
same skills that are building America’s “black
hoxes” can solve an electronies problem for
yvou. Write Goodyear Aircraft Corporation,
Dept. 916AV, Akron 15, Ohio.

EAR AIRCRAFT

GEDA =T. M. Condyear Aireralt Corporation, Akron 15, Ollo

THIS WAS THE FIRST OF THE

"Black Box" Skills by
Goodyear Aircraft include;

GLIDANCE

ELECTRONIC SIMULATORS
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NEWEST ADDITION TO RAYTHEON "CITY"

Ravtheon's brand new laboratory at Santa

Barbara, California, is devoted to advanced engi-

neering in radar, countermeasures, communi-

Increases cations, infrared, It's another extension of

" Raytheon "City""— the booming electronics com-

company s munity that has grown from Massachusetts to
Tennessee to California.

GNgINesring space Here are the company’s vital statistics:

to 903,000 sq. 1t. Fﬂ.FULﬁTIUm 3,000 scientists and engineers;
82:000 emplovees in all.

BUILDINGS: 26 plants and laboratories,

WORK AREA: 903,000 square feet of engineering
space; 4,104,827 square feet of total space.

ACTIVITIES VITAL TO NATIONAL DEFENSE:
Missiles—Navy Sparrow III and Army Hawk;
bombing radar for the B-52; DEW line radar;
tubes, transistors; magnetrons, amplitrons,
klystrons and backward wave oscillators,

REPUTATION: World-wide.

RAYTHEON MANUFACTURING COMPANY, Waltham, Massachusatt=s

Excellence In Efecfronics

CREATIVE SCIENTISTS and ENGIMEERS in design and development of countermeasures, infrared and radar equipments are invited to investigate oppor-
tunities available by writing to Mr. T. F. Collins, Staff Assistant, Personnel, Raytheon Manufacturing Company, Santa Barbara Lab., Santa Barbara, California.

AVIATION CALENDAR

Oct. 20-21=Fourth National Aero-Com
Symposium, sponsored by Institute of
Radio Engineers, Hotel Utica, Utica,
N. ¥.

Oct. 20-22-1938 Annual Meeting, Assn. of
The United States Armv, Sheraton-Park
Hotel, Washington, D. C,

Oct. 20-30—=Sixth Annual USAF Weapons
Competition, interceptor phase, Air De-
fense Command, Tyvndall AFB, Fla.

Oct. 22.24—Fifth National Vacuum Svm-
posinm, Sir Francis Drake Hotel, San
Francisco, Calif,

Oct. 22-24—Mleeting of Aviation Medicine,
spensored by University  of California,
Miramar Hotel, S5anta Momica, Calif. For
details: Thomas H. Stemberg, M.D.,
UCLA Medical Center, Los Angeles 24,
Calif.

Oct. 23—Jet Transportation Day, sponsored
by Chicago Assn. of Commerce and In-
dustry, Sherman Heotel, Chicago, Il

Oct. 23251958 National Simulation Con-
ference, spomsored by Institute of Radio
Engineers Professional Group on FElec-
tromic Computers, Statler-Hilton Hotel,
Dallas, Tex,

Oct. 27—14th Annual General Mecting of
The International Air Transport Assn,,
New Delhi, India.

Oct. 27-28—East Coast Conference on Aero-
nautical & Navigational Electronics’ In-
stitute of Radio Engineers, Lord Balti-
more Hotel, Baltimore, Md,

Oct. 27-31—National Metal Exposition and
Congress, Cleveland Public Anditorinm,
Cleveland, Ohio.,

Oct. 28-29-AGARD Eighth General As-

sembly, Copenhagen, Denmark.

Oct. 29.31=Air Trafhic Control Assn., An
nual Business and Council Meeting, Mar-
riott Motor Hotel, Washington, D, C.

Oct, 30-31=1958 Electron Devices Meeting

(Continued on page 6)
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- Newest in the ch'érry
- High Clinch Rivet Line

All of the established Cherry High
Clinch features are now in the 800"
Moenel rivets:

(1) high clinch; (2) positive hole

New design concepts are possible
with the complete line of Cherry
High Clinch rivets. Smaller fas-
teners—stronger materials—a com-
plete range of temperature and
strength applications suited to
yvour problems. The new Cherry
“800" in Monel, the “700" in alu-
minum, and the “600" high-
strength, high-temperature rivet

*Patents issved ond pending

fill; (3) wide grip range; (4) uniform
stem retention; (5) positive inspection
—which now includes grip length
stamped on rivet head.

in A286 stainless steel give vou a
complete selection—all in the same
proved Cherry High Clinch con-
figuration®.

For technical data on the new
Cherry “800" Monel and other
Cherry High Clinch rivets, write
Townsend Company, Cherry
Rivet Division, P. O. Box 2157-N,
Santa Ana, Calif.

CHERRY RIVET DIVISION

SANTA ANA, CALIFORNIA

Townsend Company

ESTABLISHED 1816 * NEW BRIGHTON, PA.

In Canada: Parmenter' & Bulloch Monufacluring Company, Limited, Gananoque, Onfario
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FAFE ALTESS. From concept

1'-. (Continuaed from pagce 1

@ | spomsored by Institute of Radio g t'u countdown...
IN ANALOG DATA REDUCTION SYSTEMS | < neers, Shorcham  1lotel,  Washington.
- 1. L
; E Cet. 30-31—15th Annoal Display, Nircraf crOSIEY
Three companion units by Hycon Eastern provide aute- y Flectrical Societv. Pan Pacific  Anditor
il : . o i, Los Aneeles. Calif,
matic indexing and high-speed access to selected data : N :F-'-—I-'m]}L T s T .

in multi-channel magnetic tabe instrumentation systems. |

A missile is no better than its parts!

And Crosley, working from “research to
hardware," is designing and manufacturing
improved component parts for nussiles.
Several of today's important missile

J i Management, Amencan  University,
Washmeton, 1D, C.
Nov, 6-7=13th Annual Svmposiim on \p

. phed Spectroscopy, Hotel New Yaorker
Por 7"‘?’”‘"‘ ﬂ"‘ﬂm"‘? New York. M. Y

DIGITAL TIMING GENERATOR, MODEL 201, gener- Nov.  6-7=Ouarterly - Regional - Mecting
ates numerically coded timing signals which are \ssn. of Local & Territorial Airlines

: I]" |] | 5 IL :”.
recorded on magnetic tape throughout the data Nov I{I':__'l.l-lrl :f111m‘-.|1|1l1..”| \Meeting, Instituti

programs rely upon Crosley beeause
it offers:

recording periods, providing a precise digital of Radio Engincers Professional Gronp
index in terms of elapsed time. The Generator an Nuclesr Seieves. Vills Hotel  San ;
. . . . N - - o N e An unpar: 1 backgro
L also visually displays the exact time 1n hours, \lateo, Calif An unparalleled background in

Nov, O-T=National Spccialist Meeting on development and production of ecomplex

Dvnamics and  Acroelasticity, sponsored
DIGITAL TIMING GENERATOR, MODEL 2086A, FOR by Institute of the Acronautical Sciences.
AIRBORNE APPLICATIONS 15 a militarized ver- _ {oexas Sechion, Texas Hotel, Ft. Worth,
sion of Model 201. A Remote Control Box Nov. 9-12-13th Anmual Convention and

: . s Lomstics Forum, Wational Defense Trans
contams Power off-Standby-Operate Switch, : .
> L y-Ipernte el portation Assn., Sheraton-Jeterson Tlotel,

minutes and seconds as illuminated digits.
electronie and electromechanieal

systems, ineluding guidance systems.

e Proven design capabilities along
with extensive, low-cost manufacturing

the Digital Clock Set, and the Time Display. hi f i Rfs i
Completely transistorized, Model 206A in- Nav 1000 fntsmatiaial Caiitiancs, Pl facilities—including stainless-steel
- . EIlI‘rI‘Fﬁ' ol hln“rll'l Cﬂltcd d'.-":]m“l ""}1"1!'1:”1 :'-I'I“ |E"- :“H] 1'I-I':_|:h-'.i“1_' “F H“_ \tlllllllll'-FhL'r'L |||.'|1..| 'E _l'\-{”'I[{-II_lH!- llﬂr-l{'|ln|l_-[.l:--”-|]1-|.|1]gl ]'l'"'l‘l'::ll. I]:”]L[i-.ng
though other timing formats are available to meet customer requirements. Space, sponsored by the School of Avia H o] aal milli
' 1 F a 5 1 : 5 i B » ™ ¥ g W ) i 1 il o
Weighing only 15 pounds, Model 206A is stable to 1 part in 100,000 giving an tion Mledicine, San Antonio, Tex, : I SRR OIS
Nov, 10-13=11th Annual International \ar 1

accuracy of = | second in 1 dav’s time. - '
- Ay L iy e Svstems management that msures

satety Semanar, Flight Safety Fonndation
both speed and efhiciency during every

WESCON SHOW in cooperation with Airwavs Moderniza
Booth MNos. 1565 & 1586 o Board's National Aviation Facilities
‘ﬂm ‘7@6 gm Fxpermiental Center, Atlante Cibv, N |
~ov, 10-21—=12th Air Transportation Insh
tute of the Amernican Umiversity, Wash
meton, . C
Nov, 11-14=19th Annual Convention, Na
tional Trades Assn.. Phster Hotel, M\l
wankee, Wisc,
™oV, |3-|‘1—]".|'::;]1|'|| Adreraft  Hvdraulics
Conference, sponsored by Vickers., Inc.,
Park Shelton Hotel, Detroat. Mich
Nov, 12.14=1938 Annunal Mecting, Socich
for DLaxpennmental Stress Analvsis, Hotel
Sheraton-Ten Eyck, Albany, N, Y.
wov, 16-21=—Confterence on Scienbihe In

tormation, MavHower Hotel, Washington,
D, C. Cosponsored by USAF Ofhce of

phase of a project.

|
iF
1
;
i

MAGNETIC TAPE SEARCH UNIT, MODEL 202, operates dur-
ing data reduction periods. On the basis of time indices
recorded on the tape by the Digital Timing Generator,
this instrument automatically locates and selects for
controlled playback the tape data included between a
“sequence start time” and a “sequence end time" spe-
cified by panel dial settings. The time index is visually
displayed as illuminated digits on a small separate
panel which may be remotely located for convenience.
Model 202 may be modified to search for timing for-
mats other than those originated by Model 201.

Experience. Crosley has and i3 proving

itself on many projects, including some

—— iy pe—
[

- —_—
. | = E

imvolving the Faleon, Polaris and Titan
missiles; the MD-9 fire control svstem,

£
= o e

research and development of the Velscan
Air Traffic Control System, MPS-16
Height Finder Radar, missile and mortar
fuzing, and structural components

for missiles and supersonie aireraft.

AT T ]
eiles. e v

Avco-Crosley Missile Capabilities

- —
.

S

[ g ' TH T L LT CEX Scientific Research, National Academy of Complete facilities for research,
: IBEREEE Sciences, National Science Foundation - :
| 111 | , | velopment, and engineering design of ;
| 2 | and American Documentation Institute devel BN tf 3 a . S8
LN N Nov, 17-18=Sixth Annual Aircraft and Mis nose cones, air frames,
, : sile Division Conference, American 5o elecironics control systems, telemetering,
e L | - . :
L ; ciety for Qunalitv Control, Biltmore Hotel. ~ :
—_— % = O t‘;"I'L-'hl:: e Oner ¢ ot awtomatic test and supporl equapment,
E " - i Nov, 17-21=13th Annual Mecting and s grownd handling equipment and logistics.
WIND TUNNEL TESTING JET ENGINE TESTING MISSILE AND AIRCRAFT TESTING tronantical Exposition, American Rocke! | _
Pressure aond lemperature dota Digital Timing Generator, Mode|l 2046A generales liming h'”lj'-'t}'- [Hotel Statler, New York, N, Y Pr{}{hlﬂflﬂﬂ ﬂI][i ]“EHUIHEHHIE ol Eﬂll’.l.pll."[ﬂ
of missiles ore referenced to Model 201 synchronizes oll signals simultaneously wilth ~ov, 17-21=Eirhth National Plastics Ex missile WA pOons.

ongle of ottack. Meodel 201 dola receiving equipment. Ifs
oufput can be piped to mul-
tiple test cells ond control
rooms simullaneously,

Write for Technical Bulletin TSG

HYCON EASTERN, INC.

records on lape a digilized
position signal for each new
ongle of attack,

75 Cambridge Parkway Dept. A

other flight test data. Model
101 generoles a Liming code
format for synchronizing
ground stalion recordings.

Cambridge 42, Mass,

position, Intemational Amphitheatre, and
Plastics Conference, Hotel NMorrison, Ch
cazo, 11

Msov, 19.20=Northeast Electronies Rescarch
and  Engincering  Mecting,  Mechames
Hall Boston, MVass

Nov, 19-21—=37nd '\h:ttm;, Wwiation s
tributors and Mannfacturers Assn., Statler
Hilton Hotel, Dallas, Tex.

Sov, 28:-Dec. 4=Trst Electronic Cioan
puter Exhibition and Svmposiom, Olvn
pia, London, England

AVIATION WEREZK, October 13, 1958

For further information, wrile to:

Vice President, Defense Products Markeling,

Crosley Division, Aveo Manufacturing
Corporation, Cincinnat 23, Ohio.



430 AMERICAN FLIGHTS PER DAY N
. RELY ON SINCLAIR...

W
15":.'“':.! I!'-.-L;::'.Ir e == A g

mf;sfff,gfi'j*ﬁ Every day, nearly 22,000 people board approximately 430 Fantastic shapes for the space vehicles of the future as: rotors, blades, fuel nozzles, actuators, valves and

= r;;::- ;*ﬁ,}; s American Airlines flights, many of which are American’s famed already are on the boards. Even more radical designs fuel controls. Tomorrow? Well, : rhaps you yourself

& ﬁ:t *. ﬂi}ﬁ?‘u} Iu;’,'- Mercury flights utilizing 365-mile-an-hour DC-7 Flagships. are taking form in the minds of engineers. Ang their have a problem which Ex-Cell-O’s long experience in

LA SRY A ‘ e _ | _ : g parts and components will just as radically differ from the production of precision controls and assemblies

! rﬁﬁh@ : ,léﬁil e All American Airlines flights are lubricated with Sinclair Air- those produced today. New standards of precision and rmg[::t help vou solve. If so, why not contact

TIPS craft Oil. In fact, American Airlines has relied exclusively on new methods of working new materials will be required. Ex-Cell-O today?
v Sinclair Aircraft Oils for 25 years. This, plus the fact that 45%, One thing at least is certain: the same design,
: of the aireraft oil used by major scheduled airlines in the U.S. development and manufacturing experience which % -
is supplied by Sinclair, is a tribute to Sinclair reliability. made the transition from aircraft piston engines to EX-CELL-O FOR PRECISION

| jets will be needed to produce these shapes of the
— — - future. Since the early 1920°s, Ex-Cell-O has been

among the major suppliers of machines, parts and
assemblies to the aircraft industry. In that time it 5 s
s . N Al R AI R c RA F I o I I s has built a reputation for extending the frontiers
c L of precision. CORPORATION
Today, Ex-Cell-O manufactures such components ODETROIT 32, MICHIGAN

Sinclair Refining Co., Aviation Sales, 600 Fifth Ave., New York 20, N. Y.

o] MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-0,
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- “there’s no part of an airplane except

-
-
.
new B -
\ \ the heavy landing gear assembly that we

/ and sensational for \ can’t shoot with this baby.,."
! aircraft inspection \ reports a happy user

NEW PICKER "HOTSHOT", .. sensational little x-ray “package”

for aircraft inspection, One man can carry the whole works

to the job in one load. So compact it pokes easily into

tight corners: perches on top of, next to, or under any plane part.
Swivelling tubehead on sturdy telescoping quadrupod lets you
aim x-ray beam quick, deadsure, More than ample power to get
through 2" thick aluminum (steel up to 34" with salt screens).

| CONTROL 15 a cinch to operate. Palm-fit knobs, continuous
> ) adjustment of KVP, heavy-duty industrial timer: all complete
?3—’ in a light metal “lunchbox” carryall (there’s even a hinged-
4 | lid compartment inside for the line cable).

Honik Baed dauiual To get a “Hotshot” (or more details) call any local Picker
complete with

. _ office or write Picker X-Ray Corporation, 25 South Broadway,
! “H;ﬁﬁt“ = White Plains, New York.

Tubeheod complete
with quadruped
weighs only

44'% lbs.

fﬂl’ 3 ma continuous
90 KV lat 5 ma on 60% duty cycle

only $l7ﬁﬂ for the whole works.

by T

PICKER...one stop for everything in industrial radiography and fluoroscopy.

One look and the pilot KINOWS.
In a glance he reads acrual ground
speed and drifr angle,

This vical data, never before avail-
able, is displayed on the Aight panel
automatically and continuously.

- - The dials "read” the key unit in
Gl'ﬂl.lll[l SFEEE' & Drlft A“EIE GPL’s revaolutionary Doppler aurto-

navigation systems. Other phéenom-

A“:’f TiITIE, Anywhere, .ﬁ.ﬂ!}' Weather enal units in these systems tell where

T R N I e AT R

RADAN joins the jet crew

yvou are and how to get where you're
going. The sysiems operate entirely
without ground aid or celestial fixes,
have proved themselves globally in
millions of operational miles.

GPL's auto-navigators are the re-
sult of GPL's harnessing of Doppler-
effect to air navigation—an achieve-
meént comparable in magnitude w
the breaking of cthe sound barrier,

Today’s military and jet-liner crews have an
added member — an 80-pound navigator named
RADAN!*

Guiding the plane with pinpoint precision; tell-
ing the pilot his exact velocity second by second:
working automatically, continuously, without fatigue
— RADAN takes a big load off the rest of the crew.
More important, it aids immeasurably in the success-
ful completion of military missions.

RADAN navigators are members of the famed
GPL family of Doppler systems developed in conjunc-
tion with the USAF (WADC). GPL auto-navigators
have literally revolutionized flight. They are the only

*Trademark

self-contained systems in the world proved over mil-
lions of operational miles,

Recent release of RADAN Systems for civilian
use now makes their benefits available to everyone.
RADAN saves time and precious fuel for the air lines,
provides a priceless margin of safety for all.

W T T

e oo e e e

E= A P BT 5

GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y.

ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé to Personnel Manager.

11



st ! S Pt A i All is in readiness. The gantry is being rolled
prﬂductﬁ 'Ihat SPEAK ' ’” away. This missile is ready for its journey into
o R space.
'ﬂl" themselyES o : p ~ i But before the firing could take place, the entire
- T launching complex had to be made ready 1o
accommodate the missile in its present configu-
ration. In the hours, days, and weeks that have
preceded this moment, an intensive "make
ready’’ program has been progressing quickly,
.. logically, economically—guided by the engineers
! . of Pacific Automation Products, Inc.
| i spoAnoLy, 0Urs has been a dual role—to provide
technical and practical liaison between the en-
gineering departments of the cognizant contrac-

tors and their field forces, and to install and

validate all of the electronic gear that is required

READINESS 1 3 to convert this launch site from a mass of con-
IS THE - - crete and steel into an integrated complex, ready

to support the scheduled firing of the bird.

KEY‘ X _ L speciFicaLLy — our tasks have included: design,
a g n avox o manufacture, and installation of all interunit

cabling: the installation of instrumentation,

A\ ! controls, commumcations equipment, consoles,
makes the B-58 TALK! R |, AR A

and accessories; actual operation of all circuitry
: = - T\ 4 under simulated conditions of use, to make cer-
e | . tain that it is ready to perform its functions
reliably ; and documentation of the system in the
form of working drawings, maintained 1n an up-
to-the-minute status at all times.

== COMMmMunications sichiFicanTLy — to assure on-schedule readiness

Radio Set AN/ARC-57. .. designed
and developed by THE MAGNAVOX
COMPANY, is an essential UHF
communications system, providing

the utmost in performance and
reliability for the CONVAIR B-58.

It clearly demonstrates

THE MAGNAVOX COMPANY'S ability to
produce and work as a prime contractor
on a complex weapons system.

of an electronic complex—whether 1t be at a
MISSILE SITE, AN AUTOMATIC FACTORY, A DATA PROCESSING
CENTER, A NUCLEAR INsTALLATION—plan today to uli-
lize the systems engineering services of Pacific
Automation Products, Inc. For complete infor-
mation, write, wire, or phone Arthur P, Jacob,
Executive Vice-President, eaciric auTomaTiON
propucTs, Inc., 1000 Air Way, Glendale 1, Cali-
fornia Phone CHapman 5-86bl

PACIFIC
AUTOMATION
PRODUCTS, INC.

THE MAGNAVOX COMPANY

|

COMMUNICATIONS RADAR DATA HANDLING ASW MISSILES

FORT WAYNE, INDIANA Engineers: PAP has immediate openings for en-

gineers with specific knowledge of the systems
requirements of major electronic complexes of
all major types. Send your resume today.




A D E L “design simplicity”

New Steel Body, Miniature, Solenoid Operated
Directional Control Valves
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Compared with
similar valves
having aluminum bodies
and steel components,
these new valves provide: }

DESIGNED FOR EXTENSIVE STANDARDIZATION OF PARTS

PRECISION
PRODUCTS

Write today Jor new g A DIVISION OF GENERAL METALS CORPORATION
descriptive Brochure

BURBANK, CALIFORNIA | |
DISTRICT OFFICES: MINEOLA *« DAYTON + WICHITA + oo R CTIC ¥,

W "t HINOHAM, ALABAMA
DESIGNERS, DEVELOPERS, MANUFACTURERS AND TESTERS '
OF AIRCRAFT AND MISSILE HYDRAULIC, PNEUMATIC, FUEL,

MECHANICAL AND ELECTRICAL EQUIPMENT =« =« =+ =+ =+ « o
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What You Should Know About This Symbol...

It may be new to you now, but you'll see it again
and again. It's a symbol of service to government,
the armed forces, to defense industry.

For it represents The Singer Manufacturing Com-
pany’s Military Products Division, a functional team
of three well known organizations— Haller, Raymond
& Brown, Inc., Diehl Manufacturing Company, and
Singer-Bridgeport.

The Military Products Division provides scientists
and engineers familiar with government require-
ments . . . development and production facilities for
making systems, products, and components in large
quantities, at a practical cost.

It can handle projects from concepts to production,
or serve defense industry capably as a subcontractor
—in any of three ways—by developing to require-
ments, building to specifications, or by supplyving a
product line, Remember this symbol. It can serve you
well. The Singer Manufacturing Company, Military
Products Division, 149 Broadway, New York 6, N. Y.

OCT. 20-30...PROJECT WILLIAM TELL. ..

RYAN FIREBEES TEST AMERICA’S AIR DEFENSE
IN FIRST WEAPONS MEET TO USE JET TARGETS

Rvan Firebees are the exclusive flving “bull’s-eves”
for the Air Force Project “William Tell"— first wea-
pons meet to use [ree-flving jet targets. 100 Firebee
jet drones will test the pilots, planes, and missiles of
America's air defense svstem under the most realistic
“eombat” conditions ever achieved.

Firebees will not onlv draw the fire of the nation’s
crack Air Force pilots: they will score tne results in
mid-air with a new electronics system. A running
record of hits, misses, and near-misses will be instantly
transmitted from Firebees to scorekeepers on the
ground. Other Firebees will photograph missiles boring
in—or streaking away if they don’t score a “hit.”

Pitted against the Firebees in this world-wide

weapons meet will be the top Air Defense Commana
squadrons, flying Convair F-102, Northrop F-89.J and
North American F-86L interceptors. They will fire
deadly Falcon guided missiles, and Genie and "Mighty
Mouse™ rockets.

Only the Firebee —the most advanced target drone
—has the high performance, reliability, and extended
duration needed for realistic weapons evaluation. In
service with the Air Foree, Navy, and Army, Firebees
are flving 1n greater numbers and for more hours than
any other jet target drone.

The Firebee is another outstanding example of Ryvan
skill in blending aerodvnamies, propulsion, and elec-
tronics knowledge to produce a superior product.

RYAN BUILDS BETTER

THE SINGER MANUFACTURING COMVMPANY
Military Products Division
148 BROADWAY, NEW YORHK 6, N. Y,

A TRADEHARK OF THE SIMNGER MAMUFACTURING COMPANY
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ASTRODYNE

Astrodyne was founded early this year to bring to-
gether in one productive group all the skills, experi-
ence,and facilitiesit takes to design and manufacture
America’s major solid propellant missile systems.

From Phillips Petroleum Company came men
with impressive backgrounds in research, design,
and manufacture of superior solid propellants. From
North American Aviation came men who know mis-
sile systems management, and who have designed

—aimed for the future in solid rocketry

and built the largest rocket engines in use today.

Today Astrodyne has the experience to design,
develop, and manufacture complete propulsion sys-
tems, extruded and cast propellants, solid propellant
rocket motors, and boosters, and gas generalor
charges for auxiliary power units.

Inquiries are welcomed on any phase of the solid
propellant field—from preliminary design to quan-
tity production,

ASTRODYNE, INC.

McGREGOR, TEXAS
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White oreos show extensive use of magnesium, (see delails below).

HOW ELEVATED-TEMPERATURE MAGNESIUM ALLOYS
HELP BOMARC KEEP FIGHTING WEIGHT

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

EXAMPLES:

gobY. The body skin and doors of both nose and aft sections
utilize 103 lbs. of HK31A sheet and castings. Resultant
weight savings were 23 lbs,, including a net reduction of 8
Ibs. by using a magnesium casting for a door frame structure.

YOU CAN DEPEND ON

20

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

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

140TK-3,

EDITORIAL

A Fine Opportunity

Organization of the Federal Aviation Agency sched-
uled to become operative on Jan, 1, 1959, provides a fine
opportunity for sweeping out many of the old cobwebs
that have cluttered the civil aviation picture during the
postwar decade and taking a fresh, technically modem
and economically sound approach to what is becoming
an increasingly acute problem. The entire civil aviation
picture is badly in need of a new and well coordinated
program aimed at alleviating the many technical and
economic problems that threaten to curb its genuine
erowth potential.

President Eisenhower has made an excellent choice in
naming Elwood P. “Pete” Quesada to head the new
Federal Aviation Agency. Mr. Quesada, as special Pres-
idential adviser on civil aviation policy dunng the past
year, has made a substantial contribution to the work
begun by his predecessor, Edward P. Curtis, and has
shown extraordinary skill in working with the many
varied facets of the civil aviation problem including Con-
gress. We hope that this excellent choice of an admin-
istrator will be followed by the equally wise selection of
James T. Pyle, present Civil Aeronautics Administration
chief, as deputy to Mr. Quesada. “Jimmy” Pyle has
brought a breath of fresh air to the musty CAA and has
the vigor and courage to battle for the many breaks with
tradition that are vital to aviation’s progress.

Recruit Sound Personnel

One of the major problems facing the new Federal
Aviation Agency 15 recrmibing sufhcient vigorous and
technically sound personnel to match the pace of its
administrator.  Simply taking over the present CAA
personnel lock, stock and barrel would doom the new
agency to sterility from the start. There are able men 1n
the present CAA organization but they are in a mmorty,
On the whole, the CAA has become a classic example of
how the civil service svstem can create a bureaucratic
monolith that is interested primarily in preserving a
status quo and shuns all progress and change. CAA’s
postwar record 1s a decade of utter futility in coping with
the tremendous problems posed by aviation’s rapid tech-
nical development. The fact that we are entering the
jet age with a creaking trafhe control system and grossly
imadequate ground environment can be laid primanly
at the doors of the former lighthouse keepers and OX-5
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engine experts of the CAA whose technical education
ended with the Jennie. The long delay in utilizing radar
as a traffic control and approach system, the sorry episode
of the slope line approach lights, the contractual red tape
that drove industry out of the CAA equipment market
and many other episodes familiar to all who have worked
in civil aviation for the past decade show clearly that
CAA personnel must be carefully screened betore accept-
ance into the new Federal Aviation Agency.

The Federal Aviation Agency faces a tremendous task.
For it not only must cope with the problems of the
future but still has a sizable pile of problems from the
past as a legacy from the musty CAA. If the extremely
dificult problems of breaking through the many dead
lavers of the CAA personnel and selecting only the vigor
ous and technically competent people can be solved, Mr.
Ouesada will be off to a running start on the multitude
of other problems facing his new agency.

In the technical area the airspace problem is probably
the most acute facing the new Federal Aviation Agency.
Thanks to a firm stand by Messrs. James Durfee, Civil
Aeronautics Board Chairman, “Jimmy” Pyle, "Pete”
QOuesada, the problem of divided authority in airspace
control has already been resolved and the new agency has
a clear charter to exercise irm control to provide for both
military and civil requirements. To do this job ade-
quately the installabion and operation of new trathe con-
trol and bad weather approach equipment must be
pushed to the limit.

Federal Airport Program

Certamnly a new federal airport program must also be
formulated if ground environment 15 to be adequate for
the military and civil aireraft already flving. The Pres-
ident’s veto of the Airport Act passed by the past Con-
gress should be rectihed as soon as legislatively possible.

Virtually evervbody devoted to the cause of avil avia
tion fought hard for the establishment of the Federal
Aviation Agency. The selection of Mr. Quesada to head
it has been widely endorsed by knowledgeable groups.
All of us who have fought so hard to get this tvpe of
aviation agency and vigorous leadership must now hght
equally hard to see that it is given whatever it needs to
take full advantage of the fine opportumty that now hies
ahead. —Robert Hotz
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... 12 G's, to be exact. This was one of a series of drop
tests performed on a General Controls 4-way hydraulic
selector valve. Tests in accordance with JAN specifications
included 24 shocks of 12 G's amplitude, 10 milliseconds
duration each shock.

Twelve shocks were applied to the valve through its normal
mountings, twelve without shock insulators of any kind. In
both series, two shocks were applied along each of the
valve's three perpendicular axes.

Results: Visual examination at conclusion of drop tesis
disclosed no distortion or structural damage as a result
of shock. Precise measurements indicated zero leakage.”

Such test procedures as these, performed on every General
Controls hi-g® product before production release, insure
the user against failure in the field.

Why not talk to the man from General Controls about your
next aircraft control requirement? You'll find the famous
hi-g® trademark a quality standard you can depend on.

GENERAL CONTROLS

AIRCRAFT CONTROLS DIVISION
Glendale, California - Skokie, lllinois

Six plants— 42 factory branch offices serving the Uniled States and Canaaa

*Qualification Report by Component Evaluation Laboratory, Inc., El Monte, California

WHO'S WHERE

In the Front Ofhce

Geoffrey R. Simmonds, president and a
director, Simmonds Aerocessories, Inc.,
Tarrytown, N. Y.

[;Lurgc W. Bruner, a director, Bernco
Engineering Corp., Indianapols, Ind. Mr.
Bruner is vice president-sales and engi-
neering.

William A. Mattie, a director, Eaton
Manufacturing Co., Cleveland, Ohio. Mr.
Mattie 15 vice president-admimistrative,

Joseph B. Black, vice president-operations,
and James T. Dresher, vice president-inance,
The Hiller Aircraft Corp., Palo Alto, Calif.

Vertol Aircraft Corp., Morton, Pa., has
clected James N. Davis, vice president-
government operations; Hamilton W. Lord,
financial vice president; Virgil . Wiltse,
"l.fl'l'.l'. I}'ﬂ,"nll’jl'._'l.'lt :IIITJ.H"I-'I_'T]:J.] '[Llu!t]ﬂ'll':'u

Gerhard Nenmann succeeds Guy C. Sha-
fer as general manager of General Electric's
Small "unntt |:||l='|r|L Department, Lynn,
Mass, Donald C. Berkey succeeds Mr.
Neumann as general manager of the Jet
Fngine I_}:,'pﬂth]hr_n{‘ Fvendale, Ohio.

. E. Kleint, vice president and general
manager, Ultrasonic Testing and Research
Laboratory, Van Nuys, C .J]lf

Capt. Hamilton O. Hauck (USN, ret.),
director of the Techmical Department,
Guided Missiles Division, Fairchild Engine
and Airplane Corp,, Wyandanch, N. Y.
Formerly, Captain Hauck was director of
the Guided Missiles Division, Bureau of
Aeronauntics,

Charles B, Preston, general accountant,
United Aircraft Corp,, East Hartford, Conn.,

Honors and Elections

Maj. Gen Bermard A. Schriever, com-
mander of the USAF Ballistic Missile
Division, has been named “Awviation’s Man
of the Year” and awarded the Awr Force
Assn.’s Gen H. H. Amold Trophy. Also:
H. Julian Allen, chict of the Iigh H]JL'L'{I
Research Division at the National Advisory
Committee for Acronantics, Ames Acre-
nautical Laboratory, was awarded the AFA's
science Trophy for 1958, and Ralph .
Cordiner, board chairman of General Elec-
tric Co,, was awarded the AFA's Hovt 5.
IIl.':11'|[[n:_':lF‘n;_'l:_l_'; Memomal '|'1n|3h:. for 1958
The late Capt. Iven C. Kincheloe, Jr.,
received posthumons award of the David
(. Schilling Memoral Trophy for  lus
contributions to Hight,

Changes

Dr. Martin Schilling, programs manager
and  director of advanced LEuLlnt:rmnf
Raytheon Manufacturing Co.'s Missile Svs-
tems Dhivision, Waltham, Mass.,

Thomas F. Rocco, corporatt field service
base manager for Acrojet-General {_Iu:p, at
the Air Force Missile Test Center, Fla.

Joseph E. Mulheim, general manager,
American Machine & Foundry Co.'s newly
established Leland Electric Aircraft Products
[hvision, Vandahia, Ohio.

Maj. Gen Frederick R. Dent, Jr. (USAF,
ret.), manager, Engineering Projects Depart-
ment, The Marhin Co., Baltimore, Md.

(Continued on p. 110)
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INDUSTRY OBSERVER

P Air Force planners fear USAF’s Dyna-Soar orbital bomber project may be
absorbed by the nation’s new civilian space agency, the National Acronautics
and Space Administration, particularly if Defense Department’s  Advanced
Research Projects Agency fails in its efforts to convince the Administration
that man has a militarily useful role in space,.

» First firing of an Air Force-Lockheed Sentry reconnaissance satellite from
Cooke AFB, Calif., probably will not be made until spring. Original firing

date of January has been postponed because of a funds shortage. An addi-
tional $10 million to 520 million would have been nceded to meet the
January date. First vehicle probably will be a stripped down version of the

satellite.

» Competition for the prime contract for Navy’s I‘ngc long-range air-to-air
missile has been narrowed to two firms, and Navy's final decision should be
made within the near future. Over 10 firms have submitted proposals in
the competition, including Chance Vought, General Electric, United Air-
craft, Westinghouse, Sperry, Radio Corp. of America-Convair as a team,
Douglas El Segundo, North American, and Bendix-Grumman as a team. To
help offset the effects of electronic countermeasures, guidance will include
both radar and infrared units. Proposals by Donglas, Bendix-Grumman and
North American included a guidance package developed by Sanders Asso-
ciates of Nashua, N, H.

» Decision as to whether to award a contract within the near future for
the Lockheed or McDonnell utilitv carrier configuration or to defer the
selection until both aircraft have flown with four engines is now being
debated at top Air Force levels. McDonnell s building a four-engine swept-
wing prototype with a 4,000-6,000 1b. higher gross than the Lockheed
desien. Lockheed’s Jetstar has accumulated a substantial number of flight
]mnrq with twin Bristol Orpheus 1/5 turbojets and will flv with four engines
as soon as General Electric J85s, Fairchild JS3s or Pratt & Whitney 11 125
become available. Lockheed thus far has spent more than $6 million on its
Jetstar project.

» Rolls-Rovee S-3 engine, designated for use in de Havilland’s Blue Streak
ballistic missile, is almost identical to North American Aviation’s Rocket-
dvne Division's sustainer for the Douglas Thor intermediate range ballistic
missile. Omnly negligible changes in details have been made in adapting the
North American engine to the Brnitish requirement.

P Soviet work on defense svstems for its long-range bombers includes a study
of the possibility of creating and maintaining a large degree of turbulence
to the rear and sides of the aireraft, The planners hope to extend the turbu.
lent area out to the point that interceptor aircraft normally release their
relatively short-range air-to-air mssiles,

» Ground communication svstem for Cooke AFB, Calif., hallistic missile
base is being built bv Kellog Switchboard and Sapply Co., a subsidiary of
International Telephone & Telegraph Co. Contract exceeds 52.4 million.

P First development rounds of Avro's Blue Steel air-to-surface missile are
I}tm{ru] bv de Havilland Double 'ﬂpn: ctre rocket engine ( AW ""J'L]:lt 1, p. 37)
uhm'-'r ]-.{_nm.m_ as a fucl hnrmﬂ"J in concentrated IH:FHJFE_I] ]wnmdL Model
of the missile shown by Avro has & irge-diameter exhaust corresponding to no
currentlv announced British rocket [}rmu;r]ﬂ mt. I"inal engine for Blue Steel 15

expected to be a high-thrust Armstrong Siddeley unit.

» Britain’s Pve anti-tank missile is both rtoll-stabilized and steered by jet
reaction, Booster charge is placed ahead of main sustainer, exhaunsts through
a number of nozzles spaced around the periphery of the missile body.

P Russian oceanographic research vessel was tracked by Air Force and Navy
in the area between Guam and Enmiwetok during the recentlv-completed
Projeet Hardtack, during which a nuclear device was exploded at high alti-
tude. Observers said Soviet vessel was unusually well equipped with radar.
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Barden Precision SR1-4 minialure bearings as useéd in a lingar or non-lingar potentiometer.

BARDEN miniature-size bearings are built with instrument precision

accuracy but performance to match the de-
mands of the application.

Precision-built potentiometers require concen-
tric, smooth-running wiper contacts and ultra
low torque characteristics to provide accurate

and rapid response to small motivating forces, Your product needs Barden Precision it it

has critical requirements for accuracy, torque,
Barden Precision miniature-size bearings vibration, temperature or high speed. For
have the inherent concentricity, smoothness less difficult applications, Barden predictable
and low torque values to assure this sensitive performance can cut your rejection rates and
response and electrical accuracy. teardown costs.

Barden Precision miniature bearings are built
to the same high standards of consistent
quality as Barden's larger instrument sizes.
Barden Precision means not only dimensional

Write today for your copy of Catalog Sup-
plement M1 which gives dimensions, per-
formance and cnkincerinﬂ data on Barden
Precision ball bearings 35" 0.D. and smaller.

e BARDEN corporarion

47 E. Franklin 5t., Danbury, Connecticut *+ Western office: 3850 Wilshire Blvd., Los Angeles 5, California

The Talyrond, a sup&r-accurate
measuring device, is used by Barden
as a development tool; as a standard
for corralation of othar quality control
instrumentation; as a gage for ultra-
pracise bearing parts. It measures
roundness and waviness to five
millionths of an inch,

SPECIFY BARDEN PREGISION BALL BEARINGS FOR: INSTRUMENTS = MIRCRAFT ACCESSORIES « COMPUTERS AND RECORDERS = MACHINE TOOL AND TEXTILE SPINDLES » OTHER PRECISION APPLICATIONS

- — Washington Roundup

ABMA to NASA?

National Aeronautics and Space Administration may
assume technical cognizance over part or all of the space
activities of Armv's Ballistic Missile Ageney in Hunts-
ville, Ala. NASA is currently ev: ahmhnw the work of
the agency, which could find itself with time on its hands
if HIL Jupiter IRBM program is canceled or sharply cur-
tailed. Formal Defense Department approvs al for the
civil space agency to absorb much of ABMA's work and
talents probably will be granted in the near future.

Quesada: Ahead of Schedule

Past showing bv Elwood Quesada. newly named ad-
ministrator of the Federal Aviation \genev, in keeping
well ahead of his own schedule as well as that set by
Congress, has convinced most observers that the inde-
]'u_nth_ul: agency  will hg fully prepared to swing into
efhcient 1|r:tmn bv Jan. 1, effective date of the Federal
Aviation Act of 1958,

Despite the prodigious organizational task ahead,
Quesada 15 determined to tie up all legislative loose Lmlk
hefore moving into the functional ]'JE].-.}L of the agency's
responsibilities.  For example. the act calls for recom-
mendations to Congress for ]j{hunnr.l requirements with
respect to securty “and mational defense on or before
Jan. 1, 1960. Ouesada hopes to have these recommenda-
tions readv when Congress convenes for its next session.
Meanwhile, his staff 15 kept busv outlining basic staft
requirements and laving the groundwork for the organiza-
tion's over-all structure.

Defense Information

The security classifications on “millions” of Defense

Department  documents  originated before 1946 will
finallv and antomatically be canceled on Dec. 2. All
“top secret” classifications will be downgraded to
“secret,” Defense Department announcement noted the
high cost of storage and protective measures required for
lnrh classification documents that have been piling up
since the Civil War,

The National Archives has published two volumes list-
ing the types of information on World War IT that wall
be declassithed or downgraded. The documents range
from single sheet messages to bulky, bound operation
and techmical manuals.  These mmclude documents on
the controlled matenals plan, produchion and procure-
ment, inventories of military facilibics, equipment and
materials developed by techmical serviees (such as Othee
of Scientific Research and Development) and training
films.

Documents that will be excluded from the declassi-
heation include those relating to intelligence and counter-
intelligence, electronic countermeasurcs, counter coun-
termeasures and documents originated by international
eroups or foreign governments.

‘Wait-and-See’

Airline industry has adopted a *wait-and-see™ attitude
toward James N. Juliana who replaces Robert Kunzig as
executive assistant to the chairman of the Civil Aero-
nautics Board, Some criticism that Juhana comes into
the position without any airline experience gener J]h 15
being ignored by most airhue -r1IT1|:|L]- close to CAB

since, as they point out, few top appointees to the Board
have ever come directly from the airline held.

It is felt, however, that Juliana's extensive experience
in government may be of some help in easing many of
the Board's internal administrative problems. Prior to
his appointment, Juliana was chiet counsel to the mi-
nority membership of the MeClellan Senate Permanent
|1!1.L"~.tlg1|]11]1.‘- Subcommittee, He has been associated
with the committee for about four vears and was 1ts
exccutive director at the time it was headed by the late
Sen. Joseph McCarthy.

Contractor Data

Defense Department will issue a new regulation this
week designed to facilitate the negotiation of contracts
requiring contractors to furnish technical data. It will
mclude a detatled definition of contractors’ propnctary
data and spell out safeguards for the protection of data
developed at the contractor’s own expense. The regula-
tion also will require that “proprictary data™ be speci-
ficd in contracts,

Air Force Counsel

AMax Golden will take mt.r as peneral counsel of the
Air Force replacing John A. ]nhnmn who is accepting
a similar position with National Acronautics and Space
Administration (sec page 31). Golden has been serving
as deputy for procurement and materiel programs to Air
Force Secretary James H. Donglas.  Previously, he had
been assistant and, later, associate gencral counsel of

USAL,

Supplemental Row

Supplemental Air Carriers Conference and the Inde-
pendent Airlines Assn. which onece worked together under
the TAA heading, are now moving in rJ-]:np-:mt:_ directions
to the detriment of both. TAA has joined with American,
United, National and Northwest airlines to block SACC's
apphication for an exemption to conduct military com-
mercial air movement contracts on grounds that supple-
mental carriers ferrv mileage rates are too high. The
objectors want their own “live” rates, which range from
20 to 30 cents or more less per mile, used as a bid basis.
Meanwhile, the ind L]JL_]IL'LHIH also face heavy u|‘:‘|:u]*-.ltlul1
from other carriers in realizing a renewal of their domes-
tic commercial charter exchange nghts and extension of
these nghts to include overseas 1L;Hmnt'|“

Space Agreements

Limited international agreements that eventually could
be welded into a universal code governing the actions of
nations in space cfforts is being urged by George |, IFeld-
man, chief counsel for the House Committee on Atsro-
nautics and Space Exploration. Speaking at a Federal
Bar Assn. meeting last week, Feldman said not enough
facts are known about space to justity the formulation of
a universal code but that temporary or limited agreements
could serve as stepping stones to such a plan. He said
limited agreements could be made on use of radio fre-
quencics, cooperation on some international projects such
as relay or postal satellites and the exchange of tracking
data and navigation and signal codes,

—Washington staff
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Space Technology

Soviets Plan Manned Orbit for Early *60

First U. S. attempt to place manned capsule into
orbit may trail Soviet efforts by year or more.

New York=Soviet Union probably
will put a man mto space by January,
1960. The U. S. will follow with its
fiirst attempt from nine to 21 months
later under present planning.

Air Force crash program to shoot a
manned recoverable capsule into orbit
sometime next vear (AW Aprnl 7,
p. 26) apparently has been  largely
scrapped on instructions from the De-
fense Department despite the Soviet
plans, with the Man-in-Space project
moving over to the Natiomal Aecro-
nautigs and Space Administration and,
to a lesser degree, Defense’s Advincud
Research Projects Agency.

Estimate of the time the hrest man
would be in space was made by Bng.
Gen. Don Flickinger, USAF director of
life sciences, at a meching of the Socich
of Automobive Enginecers here,

U.S5. Program

The U. S, program was outlined by
Roy \V, Johnson, director of the Ad-

vanced Rescarch Projects Agency.

Gen. Flickinger had L‘mhl‘llltﬂ'ﬂ that
the U. 8. could put a man in space
hetween MNarch un[l Mav of 1960 at the
very earliest and said a more likely date
would be between December, 1960,
and June, 1961.

Johnson, who had conferred with top

Administration officials shortly  before
outlimmg the program, smid the first at-
tempt would be made within 24 to 36
maonths,

NASA, Johnson said, has 540 million
transferred from ARPA and ARPA still
has S10 million to devote to the proj-
ect.

He added, however, that another
20 mullion to 525 wmillion is still
needed during Fiscal 1939 to meet the
deadlines for the present program,

The ARPA director told Aviariox
Week that his agencev would like to
contribute the first and second stage
vehicles for the Man-in-Space program.
The 510 nullion remaining with ARPA
1s related to these rockets.

Its active participation i the pro-
gram is still in doubt, however, If
ARPA fails in its present cfforts to con-
vinee the Administration that there are
'['Ilitl.tq'lIih 'LI":.LI:'I.II reasons  to Fl'l.lt 1Tl
mto space, the program mayv be placed
entirelv in the hands of the National
Aeronantics and Space Administration,

Johnson  said thL‘ first  MIS  shot
would attempt one complete orbit, The
sccond shot, if the first is successful,
would try for a 24-hour orbit,

Industry proposals under considera-
tion include a joint Convair-Aveo proj-
cct designed to place a single crewman

i

SURYIVAL ¥IT

!

MANMNED RE-ENTRY wvchicle, as shown in artist’s conception, consists of space capsule
and ablation nose cone, Inflatable landing bag between capsule and cone is designed to
absorb some impact force. Reactions of pilot will be telemetered to physiological and

environmental display on the ground.
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mto shallow orbit and then return him
to a pre-scleeted landing arca. Braking
of the satellite would be by a metal para-

chute which should, its EIL!;LIHPLH be-
heve, Tand the capsule at normal cargo
parachute speeds.

Karlier, at a speech at the dedication
of the CBS Lioratories Research Cen-
ter in Stamford, Conn., Johnson said
the total U. S. program for space re-
search would total approximately S600
million during Fiscal 1959,

In other felds, he said ARPA “is ex-
amining vrograms in the field of ma-
neuverable satellites .cmd of winged
space  vehicles” and  “looking  for
weapon svstems that may be applied to
one of our mujor military problems,
limited war.)

[T¢ smd Tis ageney also is looking

“into arcas which may provide im, ak-
throughs in non-lethal weapons.’

Meanwhile, Air Force met last week
with NASA to detail biomedical infor-
mation that Gen. Flickinger and his
group had acquired while the MIS pro-
aram was still under USAF direction.
It 15 expected that Air Foree, along
with other military  and  umiversity
groups, will be assigned some of the
homedical research work as the pro-
gram ProgIesses.

Breathing System

Imitially, NASA 15 evaluating various
space capsule nose concs proposed for
the MIS program. This area appears to
be wide open once again. The prob-
lems here, as with the rest of the pro
gram, arc primanly matters of iul‘c'lm
cngimeering and reliability.

The biomedical requircments for a
Emnplntnt_h clementary MIS  orbital

capsule mission can be met now, Gen,
I"lickimger believes.,

The breathing and ventilating svstem
proposed by Gen. I"lickinger 15 cssen-
tiallv a replenishment arrangement with
an operational capability of 45 hours
which might be extended. In addition,
tIJLTE ‘L"i.i.]l_'l:ll.] |][ JdA CINCT Ellf:n. "Ilj'l.l"llt{,.]'”
actuated by the closing :JF a visor that
would ]eru]:_ the 1:1|lut with enough
pressurized air for 120 min. Since an
orbit would take about 90 min., 120
min. would give the pilot U'It'rllgll time
to go around once and come in on the
most favorable approach.

A completely closed ecological system
is fine in theory, Gen. Ithmg{.r said,
and the ARDC human factors group
has onc set up on a small scale. But,
he added, even if it could be counted
on to work in space, the weight trade-oft
i« completelv out of line at least for the
mmmediate  future. It would require
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400-500 1b. pavload per man for a closed
svstem, he estimated,

Pavload limitations are still fairly
restrictive.  Chemical rockets presently
under development, on the drawing
board or in test, are capable of Iﬂ:tr:inﬂ
a 10,000-Ib. payload into orbit, accor
mg to Gen. Flickinger, who 't:ru'[luf,*:
this would be more than adequate for
the first MIS mission. A gross pavload
of 2,800 Ih., half of which would be the
biomedical package, would serve to put
a man into orbit. The 10.000-1b. pay-
load would allow more time in orbit.

No Companion

It would not, however, enable lhim
to have a human companion—a condi-
tion which Flickinger savs could con-
siderably lessen the anticipated psycho-
logical problems of space flight.

There are, of course, manv other
problems involved in putting a man 1n
space and getting him back safelv.
Among those mentioned by Flickinger:
® Weightlessness. It is believed that
human physiology can withstand pro-
longed periods of weightlessness  but
there s no way of proving this other
than in actual orbit.
® Radiation, Long-term effect of am-
bient space radiation, the heavy particles
that impact within the body, doesn't
worry human factors resmrchcrs but
the recentlv discovered “van Allen
laver” of ionization above 560 mi. does.
This radiation hazard, approximately
1,000 times greater than predicted, was
unforeseen. Future unmanned satellites
will provide more information about this
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Prntntype P3V-1 Flies
Protatype of Navy anti-submarine warfare airplane is military version of Lockheed Electra turboprop transport, shown above on proving

fight. Designated P3V-1, prototype is powered by Allison T56-A-10W engines, rated at 4,500 eshp. each. Tail sting houses magnetic
.nmuln-h detector mnit to seek out submerged metallic objects. Navy has awarded Lockheed $10,000,000 pre-production contract.

area. But, meanwhile, it should not
interfere with the fArst MIS missions
which will be below the entical altitude.
® Gravity. In semi-supine position and
with protective equipment such as an
anti-G suit, pilot can withstand launch
acceleration and retain a certain amount
of movement if all boosters kick off as
planned. It 15 a debatable point, Flick-
mger said, as to whether he should be
given any control functions, With the
help of Navy human factors group at
Johnsville, the Air Force was able to let
a man Ay under the G-trajectorv and re-
entry forces required for space flight.
The amount of deccleration and/or
hicat that the pilot must accept during
ic-entry will be fairly large and un-
comfortable. But all effects will be well

Emphasis on Space

Wishington—Air Research and Devel-
opment Command is reorganizing its
Ballistic Missile Division to place new
emphasis on space projects.

In the reorganization, BMID's Military
Space Svstems Ofhice at Inglewood,
Calif., is being eclevated to a position
equal with that of the Ballistic Missile
Systems Ofhice, which has responsibility
for development of long-range ballistic
missiles. The Military Space Systems Of-
fice will be headed by Col, Richard D.
Curtin and will have respounsibility for
military space systems and the bio-science
aspects of space flight. The Ballistic Mis-
sile Systems Ofhce is headed by Col.
I Charles H. Terhune, Jr.

within the reversible change area.

® Tracking. Limited to certain parts of
the orbit, tracking will be dificult and
may prove critical, particularly during
re-entry, It is estimated that it will be
possible to see or to talk to the pilot
enlv about 10 min. out of each pass.
Thus, ground control will have to make
quick decisions as to whether to bring
him in or to let him go around again.
e Empty fiecld myvopia. Air Force has
found from work with volunteers sub-
merged in tanks that man becomes help-
less in two hours without a visnal
reference, Given a point of reference,
he can function up to 15 hr, Research-
ers feel they can solve this problem with
Optics.

e Safety. As in previous talks, Gen.
I'hckinger stressed the two-pronged
safety requirements of vehicle reliability
and escape mechamisms. To emphasize
his point, he showed a movie of a large
missile toppling over and exploding on
launch. There will be only 0.1 sec. to
get the man off the rocket, he said, in
case it explodes.

The large, recurrent problem—and
the one without anv presently demon-
stratable answer—is justihcation of the
MIS program in the first place. It will
cost 51 million per pound of pavload
to put a man in orbit for only 48 hr,,
Gen. Flickinger said, and the value of
having man in space still is not known.
But it is inevitable. And once man gets
into space, Flickinger believes, there
are hound to be some very useful results
from his being there, both from a civil
and military point of view,
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Russians Plan Satellite Recovery.
Lunar Shots, Manned Space Flight

Moscow—Soviet scientists claim they have nearly solved problem of returning
an artificial satellite to earth. This was among further details on Russia’s satellite
program disclosed here on the anniversary of the launching of Sputnik 1.

According to a report in Sovetskava Aviatsia, a Soviet rocket fired to an altitude
of 279 mi., Aug. 27, was used in a preliminary test of a Russian solution to satellite
stabilization problems.

Prof. V. Dobronravov said the rocket not only was devoid of transversal rotations
but also of rotations around its longitudinal axis. Dobronravov said returnable Sput-
niks must be guided ones capable of changing movements according to a special pre-
arrnged program,

“Besides the stabilization system the Sputnik should have engines with extra
supplies of fuel”, he said. These engines then would be switched on at definite inter-
vals conforming to the position of the Sputnik in orbit, permitting it to “glide down
through the entire atmosphere and land at a definite predetermined point on
earth’s surtace.”

Dobronravov said the Soviet satellite program ig aimed at two immediate develop-
ments: one, launching of guided and retumable satellites including manmed Sput-
niks and two, launching of Sputniks to the zone of the moon.

Use of phrase “zone of moon” is taken here to indicate initial Russian attempts
to launch a moon rocket will be similar to U.S. efforts in that the plan calls for
orbiting rather than impacting. Dobronravov said the necessity and advisability of
sending a human into space still is being disenssed, with most Russian scientists
favoring it.

Long range program for Soviet space research was laid out by President A. N.
Nesmevanov of the USSR Academy of Sciences. He said earliest Soviet plans include
launching of eternal Sputniks which will circle earth with an almost unlimited life;
launching of an orientated Sputnik; return of a Sputnik or part of it to earth.

He said the Soviet program also is directed toward manned Sputniks, rocket flights
to the moon and other celestiol bodies and launching of Sputniks with very high
apogee orhits,

After this, the Academy president said. will come creation of an interplanetary
satellite station on which considerable number of men could remain for some time.
He said creation of such a space station could be the starting point for travel to

Mars and Venus.

“T'he time is not far off when we will change from artificial earth satellites to
interplanetary rockets,” Nesmevanoyv predicted.

Improved Test Units
Asked by Defense

Washington—A Defense HLPI[THILIII'
nlml.um{,n has challenged avionics de-
signers  to  develop Tutomatic  test
cquipment that can predict how much
longer 4 svstem or me;-munt can be
expected to perform e ably

This is one of three areas of future
test L[Empmu:t development that was
termed “essential and inevitable” by
Fdward J. Engoron, director, mainten-
ance engincering, Ofhice of the Assistant
Secretary of Defense (Research  and
Fngineering), in a talk at the Second
Annual Joint Military Industrial Elec-
tronic Test Equipment Svmposium.
The two ather areas cited by Engoron:
e Standardization: Wherever IJEJHHI]'.I!'L
complex specialized weapon svstem test
equipment  should be built  around
standardized sensing and  measuring
units. Engoron also called for greater
uniformity of functional nm-:lu]L 51208,
read-out features and cabling to muini-
mize logistics and training problems,
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e Automation: Detense Department s
cncouraged by the development of anto-
matic  sequential test equipment  for
weapon systems, much of it financed
by private funds. Although automatic
fault-isolation and  read-out can  do
much to speed readiness choecks of
weapon  svstems, Engoron  cautioned
against going :rurhmrd with antomated
testers where the added cost and com-
plexity 1s not justihed.

He also warned designers to keep
the education and skill level of military
maintenance personnel firmly i mind
when designing test equipment, Only
55% of militarv technicians have grad-
lhlff.-:l from high school and less than
3% have college degrees, he said.
Engoron also reported that only 16%
of the military electronic technicians
re-cnlist,

An Advisory Group on Electromc
Test Equipment to recommend long-
term research and  development  pro-
erams in the held of weapon svstems
test and check-out equipment mav be
formed soon, Engoron reported. The
group would function under the auspices

of the Ofhce of Electronics, Ofhee of
Assistant  Secretary of Defense (Re-
search and Engineering).

Convair Uses CL-44 as Basis
For Early Warning Bid

Convair Division of General Dy-
namics Corp. 15 submithing a team pro-
posal in Air Force's competition for a
new early warning contract. With Con-
vair San Dicgo acting as systems man-
ager, the system is centered around
Canadair's CL44 turboprop. General
Iilectric would provide the radar instal-
lations, Hughes Aircraft the commum-
cations equipment, Litton Industries
the computer and North Amencan Av-
iation's Autonetics Division the naviga-
tion equipment. Other entnes in the
competition include Boeing, Douglas
and Lockheed.

Bristol and Aerojet

Form Joint Company

New York—Acrojet-General  Corp.
and Bristol Aeroplane Co. have formed
4 joint company, Bristol-Aerojet Litd..
which will engage in development,
manufactore and testing of solid rocket
motors, including propellant  formula-
hion.

Under a joint agreement Bristol-Aero-
et will have exclusive nghts to rx;almt
Acrojet solid rocket products in  the
United Kingdom and the British Com-
monwealth., Territory is expected to he
cxtended to include friendlv European
countries. Bristol-Aerojet factorv will be
i England,

Acrojet-General is making rocket mo-
tors for Polaris and Minuteman. Bristol
makes rocket motor cases tor most Bnit-
ish missile programs.

[First chairman of the hoard of direc-
tors will be Sir Reginald Verdon Smith
who is chairman of the Board for Bris-
tol Acroplane. Other directors are Rear
Adm. Sir Matthew Slatterv, chairman,
Bristol Aircraft Ltd.. and chairman and
managing director, Short Bros. and Har-
land; Walter Strachan, now general
manager of Brstol Aireraft Co.'s Woes-
tem Division: Sir Alwvn Crow, Aerojet-
General  British  representative,  and
W, E, Zisch, vice president and general
manager of Acrojet-General.

X-15 Rollout Set

Rollont ceremonies of North Amer-
| ican Aviation's X-15 research aircraft will
| be held Oct. 15 in the company’s Los
Angeles Division. Principal speaker will
be Vice President Richard Nivon. Prior
to the rollout, a svmposium will be held
for discussion of the X-15 program.
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DUMMY HONEST JOHN missile slung under the tail boom of Sikorsky S-60 mockup shows load-carrying capability of the crane.

Sikorsky Building S-60 With Own Funds

Stmtfmd, Conn.—I"lving crane heli-
copter of six-ton cargo capacity is being
built here by Sikorsky  Division of
United Aircraft Corp. which expects to
start flight tests 1...1r}i-J next vear.

Sikorsky is building two prototypes
of 1ts new 5-60 flving crane, developed
entirely with company funds. 1111t11|
aircraft will be powered by twin Pratt
& Whitney R2800 2,100-hp. piston en-
gines; future versions with gas turbine
powerplants are in the planning stage.

Indications are that Sikorskv consid-
ers the 5-60 as the first step in a future
family of even larger flving cranes for

both military and civilian applications.
One such version now in the design
stage here considers a flving crane three
times the size of the S-60 having a
pavload capability five times greater.

Gross weight of this giant would be on
the order of 100,000 Ib.

Tether Coupler

Flying crane concept is based on
!:.-1Lnrﬂi~.1. contacts with operational serv-
ice of its various other models which
have indicated that, in the case of the
military p.lrtu:uhtrh more and more
work hours are being expended using

helicopters carrving their loads exter-
nallv. Preference for this tvpe of load-
ing has engendered criticism of lack of
direct vision for the flight crew, u.-hir:'h
in turn has led to development of :
tether coupler; by means u[l this En:|u1|:-
ment a man on the ground can control
the helicopter remotely for accurate
positioning during lo: iding and unload-
ing.

Sikorsky engineers feel that this ap-
proach ofters only a partial solution to
the basic problem of true cargo heli-
copter development; that design of a
crane type which would strip the ma-

PILOT’S SEAT SWIVELS 13!] deg. to provide him with optimum view while Hnng S-60 or mmupnl:ll:mg crane’s hoist. EE]J.IHII:E sets of con-
trols are provided for cither operation. In the seat swiveled rearward is Sikorsky engineering manager Michael E. Gluhareff.
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Piasecki Flying Jeep Makes Fi_l'-ﬂ' Flighhl' .

Prototype Piasecki VZ-SP aerial jeep has made its initial Aights at Philadelphia International Airport site of the Piasecki Aircraft Corp.
plant. Designer Frank Piasecki is at the controls, Several changes have been made in the confignration compared with the mockup
(AW Mar, 10, p, 25). The rear duct has been raised to reduce aitlow interference effects from the front duct and the depth of the
The research vehicle has hovered in ground effect and begun experiments in forward flight.

Cuniform control vianes with tufts are visible beneath forward duct.

annular passage in the duct has been reduced.

chine to its bare essentials would also
provide valuable gains in pavload capac-
itv and extend versatilitv. In the 560,
they point out, by using basic twin
engine  5-56 (HR2S-1 and  H-37A)
powerplant and dynamic components
on a flving crane structure, a pavioad
gain of approximatelv one ton is real-
ized using the same power, by deletion
of the 8-56 cabin weight and vertical
drag. Additional savings will be real-
ized because simphified structure will
lower production costs. thev point out.

S-60 will have a basic u.mph weight
of approximately 19,000 1b. Rotor svs-
tem has a capabilitv of lifting 36,000
Ib. On short flights of approximately
10-15 mi, the S-60 will carrv' pavload
of .hppmunmh_h 16,000 Th.; on 20-mu.
missions it will haul some 11,000 Ib.
Full load cruise speed will be 100 kt.

Highlight 15 an entirclv new concept
of L{]E‘Li]lt design; the pilot and copilot
seated a cab having considerable
Imnﬁpan:nt arca. Pilot, scated on left,
has a swiveling chair, permitting him
to turn 180 deg. to supervise loading
and unloading operations while operat-
ing a separate set of controls. Copilot
will act as safetv man, while pilot con-
centrates on the load.

IFirst metures of the full-scale mockup
show that basically the 5-60 structure
comprises the control cab and a simple
truss tail boom under which cargo of a
wide variety of shapes and sizes can he
carried. Initial details and views of S-60
configuration were thqmn Jin Aviarion

WEEK I-]'[*L 10, 1956, p. 27 and June 2,
1958, p.

. Main and tail rotor heads,
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blades, transmssion parts and drive
shafts of the 5-56 will not onlv permit
longer perinds between overhauls in-
|rmlh than would be normally possible
using all-new  components but would
also result in Tower operating costs be-
caruse of their greater avalabhility,

Turbine-powered versions of the 5-60
consider use of either two Allison '1'56s,
two or four Lyvcoming 1555, two or four
Ceneral Electric To4s, four or even fve
General Flectrie T38s or ]85 or Far-
child JS3s, Pratt & Whitney JT-12 is an-
other turbine comsidered. Indications
are that a turbine-powered S-60 would
not be available before 1962,

Bloodhound Contract?

London—British government decision
to standardize on the Bristol-Ferranti
Bloodhound surface-to-air missile is be-
lieved imminent m aviation cireles. Plac-
ing of second round missile contract is
expected this month and its value to be
between 515 million and $45 million,
Reliable sources predict that most of the
contract will provide for research and de-
velopment of the Mark 2 Bloodhound
which is not vet ready for production,
But an additional order for more missiles
cannot be maled ont.
|  According to some sources, the decision
in favor of Bloodhound is primarilv based
on the unsatisfactory performance of the
English  Electric  Thunderbird. The
greater financial need of the Bristol com-
pany for the contract plays a secondary
role.

Ballistic Supply Missile
.
Developed by Convair

Washington—Ballistic supplv missiles
capable of lobbing supplies and medical
cquipment to besieged infantry units
have been developed for Army by Con-
vair - Division n} General  Dvnamics
Corp. Present range of the missile is
approximately 10 mi.

Designated the Lobber by Convair,
the missile also can be adapted to com-
bat missions, carrving limited pavloads
of napalm, chemicals, high explosives
or small nuelear warheads.

Development of the supply missile
was  reported last week in separate
speeches by Lawrence B. Richardson.
seiior vice  president-engineering  of
General  Dynamies, and Maj. Gen.

I, MecNamara, Army quartermaster
oeneral.

Richardson said the missile can de-
liver rations, ammunition, medicines,
communications {:Lluipnu:nt and :J-HH;I
supplics “accurately and in guantity.

Lobber and its launcher, he said, can
be handcarried in the held by a team
of three men, He told a meeting of
the Ninth National Noise Abatement
Svmposium in Chicago that quick-dis-
connect Lobber pavload sections can be
pre-loaded at supply depots and  that
0% ot every missile can be re-used.

Convair said it plans to extend the
Lobber program to the development of
missiles capable of conveving substan-
tallv Larger pavloads. Range of the mis-
dle also will be extended.
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New Posts Created in NASA Organization

By Ford Eastman

Washington—Organization of the
newly established National Aeronautics
and Space Admmistration (AW Oct.
6, p. 31) is well under wav, but active
direction of space projects transferred
from the Defense Department probably
will be assumed at a relatively slower

ace,

T. Keith Glennan, NASA administra-
tor, savs that the future status of cur-
rent projects is not vet clear and that
the agency will move slowly for a long
time to come in its effort to piece to-
gether a national space program,

Organizational plans, however, moved
ahead last week with the announce-
ment of three top-management posi-
tions i prncipal areas of activity—
space flight development, aeronautical
and space research and business ad-
ministration. The appointments are:
® Dr. Abe Silverstein, director of space
flight development. Dr. Silverstein
had been associated with the National
Advisory Committee for Acronautics,
which formed a nucleus of NASA, since
1929 and had served as associate direc-
tor of the Lewis Rescarch Center,
Cleveland, since 1952, Fugene Man-
ganicllo, assistant to Silverstemn, will
take over as associate director of the
Lewis Rescarch Center.
¢ John W. Crowley, Jr., director of
acronautical and space research. Crow-
ley joined NACA in 1921 and for the
last 12 wvears has served as associate
director for the organization.

* Albert F, Sicpert, director of business
administration.  Siepert has served  as
executive officer of the National Insti-
tutes of Health since 1948. He also
has held administrative posts with the
Farm Credit Administration, Home
Owners Loan Corp., Alien Property
Custodian and U.5. Public Health
Service.

® John A. Johnson, chief counsel effec-
tive Oct. 27. Johnson, who has heen
general counsel for the Air Force since
1952, entered government service with
the State Department in 1946 and trans-
ferred to the Air Foree general counsel's
office in 1948. He succeeds Paul G.
Dembling, National Advisorv Commit-
tee for Aeronautics general counsel who
lias been acting counsel since the agency
was absorbed by NASA.

Silverstein, whose responsibilities in-
tlude all space flight operations and
direction of NASA's Wallops Island,
Va., rocket launching station, will be
assisted by Homer E. Newell, Jr., as
assistant  director for basic sciences;
Abraham Hvatt, as assistant director for
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propulsion, and Newell Sanders as as-
sistant  director  for advanced tech-
nology.

Newell will join NASA from  the
Naval Research Laboratorv where he
was program coordinator for project
Vanguard. He also was executive secre-
tarv of the Technical Panel on Rock-
etrv of U.S. National Committee for
the International Geophvsical Year.

Hvatt has been tlur::l‘ scientist and
research analvsis officer of the Nawy's
Bureau of Aeronautics. He was asso-
ciated with projects to develop high
energy fuels and research which led to
the development of Navy's Dﬂug].ﬁ
Skvstreak and Skyrocket research air-
craft, the Lark and Polaris missiles and
vertical-takeoff aircraft. '

Sanders, who joined NACA at Lang-
lev Laboratory in 1938, 15 currently
chicf of the Physics Division at Lewis
Laboratory where he supervised jet en-
gine noise research, instrument develop-
ment and high-speed automatic data
processing and computing.

Assistant  directors named for the
Aeronauntics and Space Research Divi-
sion under Crowley are Ira 1. Abbott,
acrodynamics and space  mechanics;
Addison M. Rothrock, propulsion, and
Richard V. Rhode, matenals, structures,
loads and operating problems.

Abbott, who has been assistant di-
rector for research for NACA since
1947, has supervised research programs
in acrodvnamics, mcluding Auid me-
chanics, high-speed aerodvnamics, sta-
bilitv and control, internal flow and
propellers ftor aircraft, helicopters and
seaplunes.

Rothrock has been NACA's assistant
director for rescarch in \Washington
since 1947 and in charge of the pro-

pulsion research program. Previously,
he supervised research in high- pr:rfnrm-
ance aircraft fuels and lubricants at
Lewis Laboratory, ]JLcmuEng director of
rescarch at Lewis in 1945, He joined
NACA in 1926.

Rhode joined NACA in 1925 and
was named chief of the amrcraft loads
division in 1945. Since 1950, he has
been assistant director for research, air-
craft construction and operating prob-
lems.

Another Jppumtmcnt announced by
Glennan was the naming of Dr. John
I'. Victory as assistant to the admin-
istrator. Victory had served as executive
secretary of NACA and was its first
emplovee when it was created in 1915,

As for space programs imihated pre-
viously and later transferred to NASA,
Administrator Glennan said there would
be no immediate change in status. He
added that NASA will take over tech-
nical cognizance and responsibility for
the programs but that preparations and
firings of the lunar probes and satellite
vehicles still would be conducted by
the Air Force and Armv.

Glennan savs the |]L|Im|ng done thus
far on the program has been good and
that NASA probably will accept the
plans and carrv them out.

At the same time, Glennan said he
15 not vet prepared to comment on the
future of the Vanguard satellite pro-
gram bevond the IGY.

Another area within the NASA in
which procedure has not vet been
clearlv defined is in  procurement.
NACA was not involved m anv large-
scale procurement program  such as
NASA s authorized to undertake and.
therefore, Glennan  indicated. policy
and procedures must be established.

First Australian C-130 Flies

First of 12 Lockheed C-130 turboprop transports ordered by the Roval Australian Air
Force makes its maiden flight at Marietta, Ga. Delivery of initial five aircraft is scheduled
tor December to Sydney's Richmond Air Base. Roval Australion Air Force crews now are
undergoing flight transition at Sewart AFB, Tenn.
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EXPERIMENTAL Schweizer 1-30 has Continental A63-12 engine generating 65 hp.

Schweizer Builds

1-30 Lightplane

After 25 Years in Glider Market

Elmira, N. Y.=5Schweizer Aircralt
Corp.,, which has been producing
eliders and smlplanes for the past 135
vears, has entered the manufacture of
powered aireraft with a light single-
place 1-30 sport airplane.

The 1-530 will be sold as a complete
unit or i Civil Acronantics Admimstra-
tion-approved kit form (AW June I3,
p. 15). Cost of the latter, nminus engine,
could run about $2,000. Schweizer has
not settled on price, bevond stating that
the airplane “will be lower priced than
currently available two-place airplanes.”
The 1-30 itself will not be available
before next spring.

The expenmental model 15 powered
bv a Continental A65-12 four-cvlinder
engine generating 65 hp. at 2,300 rpm.
at takeoff. Engine dry weight is 171 1b.
Airplane empty weight 15 but 700 1b.
Useful load 15 350 Ib.; maximum gross
weight 1s 1,100 Ib.

Wings and empennage of the 1-30
arc based on the Schweizer 1-26 sail-
plane design, reinforced for greater
loading and quickly removable for tow-
img and garage-tvpe storage.

Airplane is of all-metal construction
with fabric covering on the rear portion
of the fuselage and the control surfaces.
I"uselage 15 a combination of monocogue
structure in front with steel tubing in
the rear. Landing gear 15 an alunminum
allov cantilever gear with rubber com-
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pression  shock absorbers.  About 33
hr. have been Hown on the 1-30.
PDuring  tests  at Elhmra, i zero
wind, the airplane was off the ground
m 150 ft. Rate of climb ran to 1,000
fom. Top speed was 110 mph. Wing
arca of 160 sq. ft. and use of spoilers
instead of faps produced normal land-

Schweizer 1-30
SPECIFICATIONS

Stall speed .. .......
Approach speed ... .. .. :

paenasas 20 mphs

.+« 22 mph,

Rate of climb® . ... 700 to 1,000 fpm.
Takeoff run (zero wind)® . 150 to 250 ft.
| Landing roll (zero wind) .. ... .. 225 ft.
Fitl cHpatily s svanenypssveni 13 gal.

Range (normal fuel) | .. 350 mi.
* Varies with type of propeller.

SRR i v it o 40 ft.
BT ) 20 ft. 3 in.
Height (on ground) ........ 6 ft. 2 in.
Wing areas . .. oo oo 160 sq. ft.
AT e e e ]
Empty wetght ....c0vvivvren; 700 1b,
| Useful load .............. ... 380 Ib.
Ceyoss WEREDY . ovanitvanaia 1,100 1b.
FEngine: Continental A63-12, four-cyl-
inder, 65 hp. at 2,300 rpm, I
PERFORMANCE
Crimise speed . cou v wsmnss 100 mph.
Maximum speed .. .........110 mph.

ing roll of 225 ft. (zero wind) and high
short-field approaches. Approach speed
1s about 55 mph.

The 1-30 has also towed three differ-
ent tvpes of smlplanes, including a H00-
Ib. two-place trainer, to altitudes up to
3.500 ft.

Schweizer, which since World War

I1 has also been producing major asseni-
blhies and parts for mrcraft manutac-
turers, feels there is a definite need for
an efhicient and economical hghtplane
tatlored to a low budget. Company
based its design on the following factors:
e Sailplane approach. Through sclec-
tion of sailplane airfoil sections. basic
wing design and clean detail design, it
is possible to get an airplane with high
efhciency and performance with much
less h{irh'.t_"ll_:ln'l.'l.'t‘f and lower over-all costs,
® Ouick disassembly. Ability to take
the wings off the airplane and tow the
aircraft ﬁmnt behind the car ehminates
the expense of hangar or he-down costs,
e Kit purchase. In kit form, mrplanc
will be offered with or without a 65 hp.
cngine. The kit plan has worked out
well in sailplanes, and Schweizer has
delivered about 735 of its 1-265 m this
manner (AW Julv 14, p. 95).
o ['light characteristics. Sailplane wings
and spoilers enhance slow Hight the
1-30. Small felds woald present no
problem to this airpline. In its expen-
wiental model, Schweizer has been using
hoth Sensenich and McCauley wood
and metal propellers.

Diesign and engineering work already
lias started on a bwo-place version of
the 1-30. The present airplane has been
fitted with special ballast tanks and
tested with an additional 330 1b. of load,
with the same engine. Schweizer 1s
considering a 90 hp. engine for this
version, though the airplane has not
been fown vet with this.

While the companv has made ap-
plication for CAA certthcation,  tests
will be pending until inal conhguration
of the airplane has been sct.

Peking Group Designs
Eight-Seat Transport

Geneva—An cight-place hght  trans-
port—the Peking No. 1-has been de-
signed and built in 100 davs by teach-
crs and students at the Peking Institute
of Aeronautical Engincering, Airplane
was test-lown Sept, 24

Developed as part of a combined
work and studv program, the plane is
expected to cruise at about 190 mph.
and has a range of about 621 mi. Con-
figuration is conventional, and will re-
mind observers of the old Boemng I47
twin-engined airliner of the earlv 19505,
ingines are apparently the Russian
ASh-621A rated at 1,000 hp. cach.
These engines power the Antonov An-2
being produced in China.
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MOCKUP of Kiwi-A, frst Project Rover reactor, is shown at Jackass Flats test area. Remotely controlled locomotive (left) will take

C——

reactor to the Maintenance, Assembly und Disassembly Building to be studied. Kiwi-A was designed by Los Alamos Scientific Laboratory.,

Nuclear Rocket Facility Near Completion

By Russell Hawkes

Jackass Flats, Nev.—Installations to
house and operate the first experimental
reactors  In nuclear rocket  Project
Rover and nuclear  ramjet  Project
Pluto are nearing completion here in
the “+401 area” of the Atomic Energy
Commission’s Nevada test site,

First hook-up of Kiwi-A, first Project
Rover reactor, to test connections and
mstrumentation probably will be next
month. Cold assemblv tests will be
made sometime in the first quarter of
1959, Project Rover scientists will not
cshimate the date of the frst hot run
with the reactor. Thev sav studies have
not progressed far enough to make this
possible.

irst experiments in Project Pluto
will be made with a verv small reactor
which will be subjected to external
heating but will not simulate ramjet
dvmamics. A hot run is expected in
November, No dates have been set for
the initiation of Torv 11, the frst re-
actor which will resemble a ramijet,

Both projects offer vast theoretical
advantages over chemical  propulsion
plants but both are at ecarlv stages in
the rescarch evele and are operating un-
aer prionbies which are “not the ﬁiﬂh-
est.”  They are classed as feasibility
studies. Iirst reactors built for the proj
cets will be used in experimients to
gather data on reactor control and be-
havior of matenals subjected to high
temperatures, radiation flux, extreme
aas velocities and, in the case of Pluto,
rapid oxidation.

Nuclear rockets and tamjets are es-
sentially heat exchangers in which the
licat of nuclear reaction 15 transterred
from the reactor to the popellant or
engine  air stream. An efficient  ex-
changer is necessary to the survival of
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the reactor as well as to the generation
of thrust since failure to climinate heat
from the reactor at an acceptable rate
will cause temperatures to reach de-
structive levels.

Thrust produchion will be unmmpor-
tant in the first phases of the projects.
“Hot box" reactor used in first experni-
ments of Pluto will not even simulate
ramjet  operating  parameters  except
those which duectly influence reactor
operation.

Propellant  gases  being  tested  in
Kiwi-A will roar out of the tailpipe
under high pressure from a two million
cu. ft. tank farm near the test cell.
Considerable thrust will be produced
but there are no present plans to meas-
ure it and no ¢ffort has been made to
design an cfficient nozzle since thrust
15 of small concern at the present stage
of rescarch. Exhaust onhee need only
simulate back pressure caused by the
nozzle.

Project Rover imitial studics were be-
gun in early 1955 by the University of
California  Radiation Laboratory  at
Livermore, Calif. and Los Alamos Sci-
entihie Laboratory which also s oper-
ated for AEC bv the University of
California. In 1957, the Radiation Lab-
oratory effort was redirected toward nu-
clear ramjets and it now 15 running
Project Pluto. Scientific Laboratory con-
tinued with Project Rover.

Kiwi-A and the follow-on Rover re-
actors, for which planning is well ad-
vanced, use solid fssion fuel, movable
moderator control rods and differ from
conventional practice onlv m the use
of gas cooling. Gaseous and liguid fuels
and radical control techniques are be-
mg studied but so far none have been
considered worth a full-scale test.

High power density, large range of
operating temperatures, rapid changes

i reactivity and sensitivity to engine
dynamics makes reactor control a morce
complicated problem than in conven-
tional power reactors. Analog computer-
bascd Kiwi-A control svstem compares
temperature, power level and propellant
How rate data measured at the reactor
with command values and sends cor-
rective signals to the powerplant con-
trols. Effect of power excursions during
startimg  and stopping upon hvdro-
dynamic Aows and structural matenials
must be understood as well as effects
of continuous operating conditions.

Materials must usually have melting
points above 2,000C to be uscful in
the rocket and Kiwi-A should wvield
data on chemical and physical prop-
ertics of materials in this range. Scien-
tihe Laboratory scientists also would
like to find ont how hssionable fuels
cant be combined with structural or
dispersal materials and how these be-
have in an operating reactor.

A number of pure gases and com-
binations will he used as coolant-pro-
pellants in Kiwi-A experiments, Among
these will be helium and hvdrogen at
low enough densitv so that exhaust
shonld di_t::-.::[p;art without chemical com-
bustion, To simphfv experiments, re-
actor shell and other parts of Kiwi-A
will be  water-cooled.  Ounantitv  of
fission products exhausted 15 expected
to be so low that measurement will
be one of the most difficult tasks of the
project.  Weight of hssion products
created during the critical lifetime of
one fuel load of Kiwi-A would be on
the order of s 1b. or less, A 20 kiloton
bomb releases about two pounds of
fission products, The reactor is un-
shielded and will emit radiation at a
high level during operation. This waill
prevent anvone from approaching the
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reactor while operating and wall induce
activity in nearby matenials because of
their capture of radiated neutrons.

As much equipment and instrumen-
tation as possible has been located n
the shiclded test cell. About 1,000
control and data pick-up leads are
passed through a shielded quick dis-
connect plug which inserts in a hole
in the test cell wall as the flatcar upon
which the reactor is mounted is backed
up to the cell wall.

After the reactor is shut down the
test cell can be entered for maintenance
of the equipment there. The reactor
itself, mounted upon a fatcar, must be
remotely disconnected and towed 2 mi.
to a shiclded Maintenance, Assembly
and Disassembly Building by an electrie
locomotive operated by radio commands
from the control point located about
a mile and half from the test cell and
the Maintenance, Assembly and Disas-
sembly Building.  Remote  manipula-
tors will be used by workers in the
Building to take the reactor apart,
dispose of the most heavily contamin-
ated parts and prepare the rest for as
much post mortem study as possible.
I‘ailure of an important component of
Kiwi-A will end the test since the hot
reactor cannot be approached at the
test cell. Remote repair at the test cell
was considered but abandoned.

Remaote control signals and data from
the operating reactor are transmitted
over a buried cable net capable of
handling several hundred signals.  In-
formation about reactor power level,
propellant low rate and reactor tem-
perature is displaved before the master
controller at the control point. Tests
can, be conducted manually or by auto-
matic sequencing.

Pluto ramjet project could lead to
building of a continuously cruising air-
breathing missile which could break out
of its pattern and strike a target on
command. [t would be an extremely
difficult target for the enemyv to ncu-
tralize since 1t could be held in readiness
aver virtually any point on the carth.
Atomics International Division  of
North American Aviation is associated
with Radiation Laboratory in the proj-
cct. TMirst “Hot box™ runs are expected
to vield data for use in early design.

Nuclear ramjet poses especially difh-
cult reactor design problems because of
variations in density and composition
of atmosphere which must act as cool-
ant and propellant, threat of oxida-
tion and transient conditions caused by
Mach number changes and varnations in
the internal flow pattern. Hot box will
aperate with a power output of only a
fraction of a watt and will be heated
cxternally by a svstem of electric ovens
and blowers to see the effect of a high
temperatare, oxvgen-bearing  environ-
ment upon reactor operation.  Low
power level will keep contamination low
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to permit inspection and changes of
components in the test device.

First Pluto reactor to simulate ramjet
duct will be Tory 1I. No effort will be
made to duplicate external flow or work
out a shock positioning technique. Tank
svstem and blowers will be able to
supplv continuous internal Aow. Radia-
tion Laboratory scientists are aware that
the project will face an uncommonly
dificult wind tunnel design problem
when 1t becomes neccessarv to test a
complete working ramjet.

Test durations must be comparatively
leng to include reactor starting and
stopping sequences and simulate reason-

ablv long ramjet operation. Closed cir-
cutt tunnel s out because radiation
contaminated air cannot be recirculated.
Tory 1 was a paper studv which was
abandoned,

The 28 mi. by 40 mi. area which
contains both Rover and Pluto test
mstallations is located on the western
cdge of AEC's Nevada Test site and
includes a 12 mi. by 40 mi. plot trans-
ferred to AEC from USAT”s Las Vegas
bombing and gunnery range in 1956,
About $10 million has been spent on
comstruction in Rover Phase 1 and an-
other S10 muallion 15 funded in Fiscal
Year 1959 for Phase 1.

I —

waffe pilots,

before March of next year.

Industry Rumbles As Germans

Ready New Fighter Study Group

Further delays in West Germany's decision on purchasing jet fghter-interceptors
now are scen as a sixth study mission begins preparations to leave for the United
| States,

The gronp is tentatively composed of military representatives from West Ger-
many’s Defense Ministry and cight engineering experts from Dornier, Heinkel and
Messerschmitt, Mission is to study aircraft production techniques and new equip-
ment for the three American types—Grumman F1IF-1F Super Tiger, Lockheed
F-104A Starfighter and Northrop N-156F—still under consideration by the Germans
as the main component of their tuture air strength,

In the meantime, industry representatives who have been working with the Ger-
mans for at least two vears are beginning to hear strong rumblings of discontent
from their home governments, These sources are thoroughly annoyed with continued
German vacillation, the frequent visits of vet another mission and the general
reluctance of the Germans to commit themselves on any specific orders.

Said one source: “If we all pooled the money we've spent educating the Germans,
we conld have bought them an Air Force!” This exaggerated comment reveals an
anderlying commaon complaint. Many observers here believe the Germans are simply
using the foreign manufacturers for a quick counrse in modern aircraft design.

Said an American: “We spend hours taking them through factories, giving them
cockpit checks and flights, making presentations, eating and drinking with them at
night, and we don't even get a thank-yvou note after they go home.”

There is growing resentment in France, whose aircraft industry has little to look
forward to except a big German order, where once there was bright hope of French-
German alliance in weapons development and standardization. Some French officials
are ready to make the purchase of the Dassanlt Mirage I the test case on coopera-
tion. “'1f they don't buy the Mirage,” said a French source, “I'm ready to give up.
We'll never be able to work with them.”

There is strong opinion that the real difficulty is that final decisions on equip-
ment purchases must be made by persons who are not experienced or familiar with
modern weapons systems. Badgered by political pressure and confused by hundreds
of technical evalnations, these high-level Germans are simply floundering.

But the real overriding reason is that even if Germany had the airplanes now,
there wouldn't be enough pilots to fly them. Major portions of German air power
are sitting on the ground in long term storage because there are no available pilots,
Recruiting is difficult; there is no real “voung tiger” group aching to become Luft

German industry sources, queried by Aviation Week about this latest mission,
were aware of it, but lacking in detailed instructions, They believed they would be
better informed in several weeks. But non-industry sources close to the situation
report that the inission has just now been asked to submit its clearance requests.

The group is expected to leave Germany in November, and knowing the sanchity
in which Furopeans hold the Christmas holiday period, are expected to return home
before then. Allowing for the holidays and the resulting pileup of unfinished business
which will be waiting for the mission when it retums, there seems little likelihood
that the group’s final report will be completed before early Febmary.

Thus no final decision—if in fact there is ever to be one—is really expected now
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backing up the SOCK in SAC

Backimg up the atomie Sock in the
Strategic Air Command is amsra’s
incredible fire control system for 1B3-52
bombers, Sighting, setting and shoot-
ing are all accomplished with deadly,
automatie aceuracy as these lethal
tail turrets seek out hostile aireraft—
manned or missile—and blast ‘em
to earth.

The MD-9 fire control system,
designed, developed and produced by
Arsra, demonstrates Amsed s con-
tinuing leadership in engineering,
evaluating and producing advanced
electronic and electro-mechanieal
systems. amsea . . . Garden City,
N. Y....adivision of American Bosch
Arma Corporation.

AMERICAN BOSCH ARMA CORPORATION
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These facts merit study:

® By special arrangement, Convair has
transferred to Canadair all **440” tooling
to start new 540" production line.

& Scat mile cost of 1.3 to 1.5 cents.

e Low operating costs make it profitable
on moderate density routes . . . has 87
more seats than **440's™ in standard
configuration.

@ Operational flexibility: uses any moderate
size airport . . . has a range of 1500 miles
with 2 hrs. fuel reserves . . . climbs
quickly (1400 fpm) to smooth cruise
altitudes of 15-20,000 ft.

e “Eland-6" engines provide wide speed
range . . . overhauls at long periods . . .
sectionalized design for easier maintenance.
Each engine develops 3500 eshp at
take-off, allowing increase of 4100 Ibs.
over 440" in max gross weight.

Cruise speed 325 mph at 20,000 ft.

e Aircraft is in production for the Royal
Canadian Air Force . . . first deliveries,
July, 1959,

The NEW CHALLENGER

For Short-Medium Routes!

— Newest Member
of a Family of Greats

ARtk

The turbine-powered Canadair 540 is the
newest development in a series of great aircraft—the
Convair “*240°s", *340°s"" and **440’s"'—aircraft that
have already accumulated some 6,000,000 hours of
world-wide operating experience—aircraft that have
proved themselves to be unmatched in their flight
range for speed, efficiency and economy of operation.

With Napier Eland turbine power added, the
Canadair **540” has the increased range, speed and
payload that identify it as the great new challenger
on short and medium range routes.

The result 1s a new airliner unsurpassed in
performance characteristics and earning power.

Your inquiries are invited.

CANADAIR

Limited, Montreal, Canada

« Alrcraft * Research and development
* Guided Missiles « Nuclear Engineering

CANADAIR IS A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION

ol o =

&

4

YD

i
‘

CASS-CLEE-B6UST

AIR TRANSPORT

Idlewild Rules May Affect 707 Economy

PanAm fears N. Y. Port Authority noise limitations
may hurt 707°s competitive position with Comet 4.

By Glenn Garrison

New York—Pan Amcernican World Air-
ways 1s objecting to Port of New York
"mrimnh restrictions on operation of
Roeing 707 jet transports at Idlewild.
These rules may severely hamper eco-
nomic success of the 707's transatlantic
service and its  competitive  position
against the Comet 4.

Both jets have been cleared ftor
operation at New York but strings arc
attached m the form of mandatory
operating procedures. Pan Amencan
is negotiating with the Port Authonty
for changes in the rules, but the airline
will abide by them at least for now.

Pilots and Civil Aeronautics Admin-
istration controllers also are expected
to object to the rules from a trafhc
control standpoint.

Announcement of the clearance and
the restrictions was made by the Port
Authonty Oct. 4, and Bntish Overseas
Airwavs Corp. ‘began scheduled trans-
atlantic jet service the same day, BOAC
is now running weekly schedoles with
the de Havilland jet.

Pan American 15 worned about the
economic cffects of the restrnictions and
15 trving to determine whether thev
will allow a monev-making operation.
The airline expects to go “ahead with
datly jet service to Paris and Rome
beginning Oct. 26 as planned (AW
Sept, 249, p. 29).

“We don’t like them but we'll live
with them.” said PanAm of the restric-
tions, The airline’s transatlantic jet
inaugural 15 set for Oct. 26 and, under
the restrictions, {hlugts for nonstop
cast bound flights are “verv few”

PanAm is ﬁtu{hmﬂ the S]JLLIh{ effects
of the rules in various operating condi-
tions and expects to develop new
procedures which will equal or better
the Port Authority procedures in achiey-
ing noise reduction. At the same time,
Pan American’s pmpﬂul]ﬂ will |1er|t
the jets to operate “without prejudice”
to their capabilities. These procedures,
the airline savs, will be developed
]umth with Port Authontv and other
CATTICTS,

The Port Authority regulations have
not been formally accepted by Pan
American.

Main problem for Pan American
with regulations is the weight restric-
tions they will cause. It appears certain
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that almost all fAights in both directions
will have to make stops.

BOAC, on the other hand, should be
able to operate its smaller Comets non-
stop on most castbound flights. The
speed advantage of the Boeing jet
thereby will be compromised.

an American is also unhappy with
the night-hours restriction, maintaining
that it 15 “irrational” for an airline to
offer jet service by dav and onlv piston
service at mght, in view of the fact that
the jet operation as proposed would he
equal to or better than propeller aircraft
i regard to noise acceptability.

Elwood R. Quesada, recently ap-
pointed Federal Aviation Agency ad-
ministrator, who flew the jet at Idlewild
last week, said he hopes the Port Au-
thority restrictions will be eliminated.

The authority’s restrictions, based on
technical reports from its noise consult-
ing firm, Bolt, Beranek and Newman,
set up these mandatory pmti:durc,b
® Takeoffs between 10 p.m. and 7 a.m.
will be made from the two preferred
runwavs only.
® Runway 25, which takes the jets
out over Jamaica Bav, is the preferred
runway and must be used when wind
conditions permit and crosswind com-
ponient 1s not in excess of 20 kt,
® Next choice 15 Runway 22, and fol-
lowing takeoff a right turn must be
made “as soon as practicable” to avoid
fdving over communitics.

If neither of the above runways can
be used, other runwavs will handle the

Made in England?

New York—Pan American World Air-
ways will be operating its Boeing 707 jet
transport at New York International Air-
port under rules which were designed for
the Comet 4. |

Port of New York Authority approved
proposed operating procedures submitted |
by British Overseas Airways Corp. for its
de Havilland Comet. Pan American did
not submit a proposal. It was advised by
the Port Authority of the rules under
which it conld operate—i.e., substantially
the same as the approved BOAC pro-
posils.

One UL S. airline official commented
to Aviation Week that the Port Au.
thority procedures should be given a
“Made in E ngland” tag.

takeoffs, but 15 deg. turns and power
reduction procedures are called for, and
takeotts must be conducted so that the
aircraft will reach not less than 1,200 ft.
of altitude over anv community,

The following specifc piloting pro-
cedures to be used in takeoffs from
Runwavs 13R-31L and (07 were set by
BOAC, and Pan American will be re-
quired to follow “substantiallv the
same’” procedures:
® Initial takeoff with 5,000 rpm. power
setting and 20 deg. flap.
® Accerelation to V. plus 15 kt. dur-
g climb, this speed to be maintaimed
until the communitics are rcached.

e At the boundaries of the commum-
ties, power reduction to 7,350 rpm,

The preferred runwavs are 5,200 ft.
and 8,000 ft. rupwhu.h i length.
Runway 13R-31L 15 the airport’s long-
est, 9,500 ft.

BOAC says the restrictions will posc
no problem with the Comet 4, which
operates at a maximum gross weight
of 158,000 Tb, Under the worst condi-
tions of temperature and wind, the
carnier savs, shghtly over 6,000 ft, of
anH rutmqm W il be needed.

anAm’s 707-121 grosses 247,500 1b.
niaxinm ;mfl Fnl" consistent vear-round
operation at this weight some 11,500
ft. of runwav would be needed, accord-
in% to Scott Flower, assistant chief
pilot (techmeal), Atlantic Division.

The airline’s specifications for its jet
indicate a 10,200 ft. takcof runway
requirement on a standard 5917 day a
the maximum gross: 8,000 ft. at 220.-
000 Ib.; 6,600 ft. at 200,000 1b. On a
S0I° dav, requirements drop to 9,500
ft., 7,600 ft. and 6,200 ft, respectively,

Hut cven if the runwav is long enough
for a full-weight take-off, the jet must
face the |:rrnh|{_11*.| of getting to 1,200 ft.
over a communty where required.
Lowering  this  altitude requirement
]Jmhlhh will be a major change the air-
line will seck in the rules. One source
sugegested 900 ft, as more suitable,

The procedures, according to the
Port Authonty, will result in takeoffs
over water about half the tume. Such
takeoffs imvolve the preferred but
shorter runwavs, as noted above. This
means Pan Amerncan will be forced to
pass up the 9,500 ft. takeoff runway
half the time in favor of the 8,200 ft.
or 5,000 ft, runway.

Runway 13L-31R, the longest strip
is now being extended to 11,200 g’[
with completion scheduled this year,
Runway 25, the first choice under the
rules, will be extended from 8,200 ft. to
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10,000 ft, by Aprl 30, 1939, Pan Amer-
ican pilots are not expected to take hap-
pilv. to the added cockpit load of
adhering to the specified piloting proce-
dures. Another problem is trafhc con-
trol. For example, the runway at a given
time may not be the same runwav the
jct is required to use. The jet pilot then
will ask CAA permission to use the pre-
ferred runwav; if the controller agrecs,
the jet mav have to wait while inbound
traffic is cleared. In practice, 1t seems
vnlikelv that CAA will agree under
most conditions.

CAA, of course, will clear the jets
for use of any of the procedures only
when conditions are such that safety is
not a concern, The right turm require-

ment, obviously, will not be practicable
where there is a conflict with mmbound
trafhic. The Port Authontv, in fact,
notes that the operating procedures are
subject to CAA-imposed hmitations as
to trathc control and other factors.

American Aiarlines conceivably could
he faced with a similar situation Jan.
11 when its jet schedules are expected
to start.

The airline said 1t has no intention
of accepting or rejecting anv operating
procedures until it gets some of its
own 707s and works out safe and suit-
able flight procedures. American’s jets
will be test Aown at airports where they
will operate  before  procedures  are
natled down.

CAB Awards 4 Florida Routes

LCv Robert H. Cook

Washington—Civil Acronautics Board
last week issued a formal order in the
Great  Lakes-Southeast  Service  Case
awarding mew rogtes to Florida  for
Northwest, Delta, Capital and "I'rans
World Aarlines.

Al the same time, the carners an-
nounced tentative plins for schedule,
service and equipment changes neees-
airy to pernat their entry into  this
market area during the forthcomnng
winter season,

Fffechive Nov, 29, with an interim
30-dav  period allowed for hling  of
appeals, the Board's decision granted
the following authority:
¢ Northwest Airlines authonzed a Cha-
cago-I"lorida route in addition to cxist-
ing scrvice provided by Delta and
Fastern. The route will extend from
Chicago to Miami via Tampa-5t. Peters-
burg-Clearwater with nonstop service
permitted between the Flonda points
and Chicago. The decision also makes
it possible for the carrier to provide
single-plane  service, stoppmg at Chi-
cago, between these cities and Milwau-
kee, Minneapolis-St. Paul or cities to
the west on the Northwest svstem.
® Delta Airlines to operate a Detroit-
Florida route formed by an extension
of its Route 34 northward via Davton,
Columbus and Cleveland, thus making
the carrier competitive with  Eastern
on this Florida route. Indianapoiis and
Louisville also were added as mtermedi-
ate points on Delta’s Route 54 with a
CAB stipulation that flights tor the new
extension must begin or end either at
or below Atlanta. The carmer was per-
mitted to add Orlando, Tampa-St.
Petersburg-Clearwater and West Palm
Beach to tts existing service at Miami
and Jacksonville,

e Capital Airlines authorized a Ilornida
entry by approval of a Buffalo-Cleve-
land-Pittsburgh-to-Flonida route, pro-
viding the frst one-carrier  Buffalo-
I'lorida service and competition with
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lLastern’s  Cleveland-Pittsburgh-IFlorida
service. Granting of the new route was
accomplished by extending the Capital
system from Atlimta to Miami via
Jacksomville, Tampa-5t.  Petersburg-
Clearwater and West Palm Beach and
from Pittshurgh to Buffalo by wav of
Youngstown, Akron-Canton, Cleveland
and Ere. Subject to several CAB re-
strictions, the carricr will not be per-
mitted te provide single-plane  service
from  Toledo, Detrott, Chicago, or
Milwaukee or the Twin Cihics to any
points south of Atlanta. In addition,
Capital, mayv not offer “local service”™
between Buffalo and Cleveland or pro-
vide single-plane serviee between cities
south or north of Atlanta on its pres-
ent Washington, Baltimore, Philadel-
phia and New Yark route,

® Trans World Airlines granted a St
Louis-Ilorida route via Nashville, At-
nta and Tampa-St. Petersburg-Clear-
water. The decision permits TWA to
condnet  single-pline  service  from
Florida to anv point on its svstem
west of St. Louis, providing that the
flights stop at St. Louis,

Most observers feel the 'TWA award
will have a far reaching cttezt sice it
allows the airline to ofter a one-stop
transcontinental service to the Flonda
market area and  provides reasonable
erounds for the carner to later apply for
nonstop authority on this route.

Trans World has not firmed ts
scheduling for the new route but ex-
pects to T:u:gin service by mid-Decem-
ber using Constellations between St
Louis and Miami with a threc-a-day fre-
auency for Tampa.

Northwest expects to begin Florda
service on Dec. |

Capital Airlines announced it also 1s
prepared to inaugurate Florida senvice
om Dec, 1.

Delta Airlines spokesmen offered an
estimate of from 30 to 90 davs from
the effective date of the CAB order be-
fore the aithine will begin “token™
Detroit-Flonda  service.

National and Delta
Cutback Jet Orders

Washington—Cutbacks in orders for
turbojet transports have been made by
Delta Air Lines and National Airlines
at an estimated loss to the manufacturer
of $25 million.

The cutbacks, involving a total of five
Donglas DC-8 turbojets, are expected to
be followed by further adjustments in
cquipment orders by other carriers be-
cause of failure to obtain necessary h-
nancing under favorable conditions.
Delta and National were the two carriers
referred to by Dr. Paul Cherington in
his report to the White House when he
noted that cutbacks on orders have "al-
ready oceurred” (AW Aug. 11, p. 28).

National Airlines has cancelled out-
right three of the six DC-Ss imtially or-
dered from Douglas, Delta has placed
two of the cight it has on order on an
aption basis “to be cxercised at a later
date . . . if appropriate.”

Annual reports to the stockholders of
hoth Delta and National for Fiscal
1958 disclosed that neither company
hias completed Anancing for its jet pro-
gram. According to its report, Delta
now has firm commitments for six
DC-8s and 10 Convair 880s requiring
total pavments of 574 mullion.

Mational now has three Douglas
DC-8s and 25 Lockheed FElectras on
order at an estimated cost of 539 il
lion. The company told its stockholders
that it had discontinued the pavment
of cash dividends “to conserve cash 1n
order to mect the commitments for the
purchase of turboprop and jet-powered
planes.”

The companv also said it is carrving
short-term notes totaling $14,500.000)
as “non-current  halihities since  thes
represent interim hnancing while nego-
tiations arc in progress for long-term
borrowings.”

Delta said it 15 negottating with a
group of insurince companies for g
S25 million long-term credit. "The com-
pany, i ibs report, added that funds
from the insurance credit, coupled witl
a “slight mmcrcase™ in borrowings under
its present bank credit agreement fo
530 milhon, can be expected to cover
the purchase commitments,

During the General Passenger Pare
[nvestigation, the carrier told the Boand
it planned to retire five DC-Ts by the
end of 1959 and fve additional DC-7s
by mid-1960.

National Airlines will offer a sub-
stantial portion of its piston-engine flect
for sale in the used-plane market nest
vear as one means of meeting pavments
on 1ts Lockheed FElectras which are
scheduled for delivery beginnming i
Apnl. Sale will include four Lockheed
1049Hs and four DC-7Bs purchased
during companv's 1958 fiscal vear,
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Panagra Makes Subsidy Request;
Fear of Latin Fare Battle Grows

Washington—Fear of an all-out prce
war in the South American air market
grew last week as Pan Amencan Grace
Airways asked for 56.5 million 1n sub-
sidy payments to offset losses spurred
bv the cut-rate fares offered by its for-
eign competitors.

Pointing out that it had been oft the
subsidv lists since December, 1948,
Panagra told the Civil Acronautics
Board that the fare cutting tachics of
non-member carriers of the International
Air Transport Assn. became so “acute”
last vear that the carrier is Anding 1t
difficult “if not impossible”™ to compete.

Compounding this problem, Panagra
saicl, 15 a decline n passenger revenucs
from $10.8 mllion during the first eight
months of 1957 to $8.9 million for the
same period of this vear plus a system
load factor decrease from 60% down to
53%. In addition, the carrier reported
a 51 million increase in operating costs
for 1957 as compared with the previ-
OIS :':'L‘HL

Predicting that the situation may be-
come e.en worse, the airline pomted
out to the Board that it competes with
13 IATA members subscribing to fare
levels suggested by the organization and
10 non-member airlines which sct their
own individual fares to meet competi-
tion. This ratio will change for the
worse in the ncar future, Panagra said,
when four more non-IATA airlines en-
ter the competitive picture.

In addition, the airline said, many
IATA members may be forced to follow
the lead of an IATA member, LAN ot
Chile, which recently announced plans
to lower fares to meet non-IATA com-
petibion.

Modern equipment, such as Douglas
DC-6s, Vickers Viscounts and Lockheed
Constellations, along with high fre-
quency schedules and luxury service at
roundtrip fares as little as half the tour-
ist rates charged by IATA carners on
the same routes, have combined to place
the low-fare practitioners m a strong
competitive position, Panagra said in ats
petition. Inauguration of jet service hy
L. S. airhines also will provide the low-
price competitors with an opportumty
to re-equip with the lastest piston en-
gine aircnaft, the carrier smd.

Panagra observed that, while inter-
vention by South American  govern-
ments could do much to stave off an un-
controlled price war, chances for such
relief are not particularly strong as in-
dicated by the carrier's experience 1n
Bolivia and Ecuador. Panagra service
was inaugurated in these republics dur-
ing World War II at the request of the
State Department, In 1958, the airline
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succeeded in reducing its service to a
more economical level in Ecnador but
public demand resulted in pressure from
the republic’s president to reimnstate a
major portion of the lost service.

Now in the “critical stage” of transi-
tHon to jets by mid-1960, the carrier
will spend $27 million on new equip-
ment and has signed credit agreements
with six banks Fm' 518 million of the
total needed, Advance of the latter sum
aver the next two vears is contingent
upon the airline’s retaining a satisfactory
carnings level during this period.

Of the total amount of subsidy re-
quested, the carrier estimated it will
need $2.3 million to break even dunng
the coming vear; 51.7 million to cover
income taxes, and $2.7 million for a
' 2% return on mvestment.

Jet Runway Criteria

Announced by CAA

Washington—Civil Aeronautics Ad-
ministration todav announced new air-
port criteria that will provide airlines,
manufacturers and airport  operators
with runway standards for the opera-
tion of jet transports for the first time.

In a revised technical order, CAA
said the new design standards for run-
ways were developed to give the in-
dustry a better correlation between the
design of airports and the design of
transport aircraft. Essentially, the order
designated runway  dimensions  and
strengths that will be required for the
cperation of transports expected to be
introduced nto service during the next
hive vears.

Airports designed for local service op-
crations will require a runway length
of 4,200 ft. and a width of 100 ft.
Minimum runwayv length for any an-
port equipped with ILS 15 5,000 ft.,
however. Taxiwav width has been set
at 50 ft. and landing strip width has
been established at 400 ft. with a pave-
ment loading of 30,000 Ih,

Second category of airports—trunk
operations covering flights which do
not exceed 1,000 mi. in stage length—
will require runways 6,000 ft, in length.
Width of the runway must be at least
150 ft., width of taxiway 75 ft. and
landing strip width has been set at 500
ft. Pavement loading is 60,000 1b,

Continental airports serving nonstop
flights of up to 2,000 mi. will require
runwayvs with a minimum length of
7,500 ft., a width of 150 ft. and pave-
ment loading of 75,000 1h., Taxiway
width should be 75 ft., landing strip
width 500 ft.

I'or intercontinental airports, those
required to serve the longest range non-
stop flights of all four categories, a
10,500 ft. runway 150 ft. wide 15 re-
quired. Taxiway and landing strip
widths are the same as the continental
categorv, but pavement loading is set
at 100,000 1b.

Runwav lengths were established for
standard temperature plus 41F deg..
sea level clevation and no gradient.
Runway length will be increased for
airport elevation at the rate of 7% for
each 1,000 ft. of elevation above sea
level. Also, runway length will be n-
creased at the rate of 20% for each 1%
of effective runway gradient,

Pan American Defends
Plan for Jet Lease

Washington—Pan  American  World
Airwavs last week denounced Eastern
Airlines’ objections to a proposed Pan
American-National  equipment  lease
and stock transfer agreement as a “nat-
urallv outraged™ reaction to any compe-
tition to Eastern’s “monopolistic cf-
forts” in the New York-Florida market.

Answering requests filed by Eastern
and Northeast Airlines that the contro-
versial plan be rejected bv the Civil
Aeronautics Board (AW Sept, 29, p.
30) attornevs for Pan American said
Eastern had expected to strengthen its
position in this market with Lockheed
Electra turboprop transports by the end
of this vear but was “foiled in this
predatory design.”  Fastern has asked
CAB to seek federal court intervention
to stop the agreement between Pan
American and National. Further noting
that Northeast apparently “tagged
along” in this request. Pan American
scored the smaller carrier for its failure
to provide improved service and jet
equipment which, it said, Northeast
promised two vears ago upon receipt
of a New York-Miami route.

Meanwhile, Capital and Continental
Airlines, as predicted bv Aviarion
Weex (AW Mav 12, p. 45), are ex-
pected to announce equipment leasc
terms under which Continental will
lease three Viscount 812s for use on
Capital’s newlv-awarded TFlorida route
(see page 38), beginning Dec. 1.

Hard core of Eastern’s objections to
the Pan American-National lease plan
was centered around contentions that
a stock exchange agreement between
Pan American and National wonld re-
sult in domination and control of Na-
tional by the international airline. As
filed with the CAB, the agreement
originally called for the mutual ex-
change of 400,000 shares to be ap-
proved by a November stockholders’
meeting and an option permitting Pan
American to purchase an additional
250,000 shares at a later date.
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ELFPLRT N FPASSENGER FEATURES

THE BOEING 707 STRATOLINER (above) is designed for me- PASSENGERS WILLRELAX inluxuriously
dium to long-range routes; the 707 Intercontinental, for over- comfortable cantilevered chairs that provide
ocean routes, and the 720 for short-to-medium range routes, All  unobstructed leg room. Built-in opaque win-
will bring unprecedented passenger comfort to the world’s airlanes.  dow shades will cut any undesirable glare.

g, g

'l
g

GALLEYS ARE LOCATED hoth forward
and aft for eficient, Aexible food service for
up to 189 passengers. On ground, galleys are
quickly serviced threugh special hatches.

A

IN SPACIOUS 707 AND 720 CABINS, passengers will enjoy a
ride totally free of fatigue-inducing vibration. At night, ovalled
dome lights create the illusion of star-lecked sky. Windows—twice
as many per seal row as in conventional airliners—provide unob-
structed view even from aisle seats. Overhead passenger service
units contain reading lights, call buttons, individual speakers. Ven-
tilation system changes air rapidly without draft, Movable bulk-
heads and seats set in tracks can be changed to any combination
of 4, 5 or G-abreast seating to meet all competitive situations,

707 AND 720 CABINS provide for club-like lounges forward and
aft. They can be replaced by additional seating. Boeing jetliners
combine passenger-pleasing luxury with economical flight and main-
tenance leatures that add up to proftable operations for airlines,

BOEING

Family of jet airliners
FVhese agirlimes alressd vy laee orderedd Bovin i I.r'.f."lur-r-._' kIl FEAXCE = AIR I1XDTA

AVMERICAN » B0 ALC, = BRANMFF & CONTINENTAL @ CLEANAY & LIFTIIANEA & PAN AMERIOC AN

DANTAR & SABENA = SULUTH AFRICAN = TWaA = LUNTED o YARIG = Alse MATS

Swissair Orders 880s., Leases to SAS

By David A. Anderton

Geneva—Swissair has purchased hve
Convair 880-25 jet transports and has
11 uprmn tor six more (ANV QOect. 6,

Deliveries are scheduled for the
Lrld af 196().

Two of the airplanes will be leased to
Scandinavian  Airhines  Svstem  for 4
period of four vears as one phase of 4
new interline agreement between the
two operators.

The aircraft will be 1:|:muul. by four
General  Electric  CJ805-3  turbojets
rated at 11,200 1b. throst each and
cquipped with suppressors and thrust re-
versers,  First engine order s for 38
powerplants of which 18 are spares.

Under other terms of the interline
agreement, Swissair will lease four Sud
Aviation Caravelles from SAS for a
four-vear pertod beginning in the sum-
mer of 1960,

I'our Caravelles imvolved are addi-
tional orders placed with Sud Aviation,
SAS thus now has 16 iirm orders placed
for the C:.Eril".'LHL which brnngs the
IFrench company’s order backlog to 49.

Pooled maintenance and ov erauI has
been planned in the agreement, with
SWISSaIr  assuming TLh]}ﬂl'l‘-lhlIll"'n. for
both lines’ Cﬂnmlﬁ and their General
Flectric engines, and SAS handling the
Caravelles and the Douglas DC-8s and
DC-7Cs which both lines have bought.

Thus both airlines will enter their jet
eras with common fects and a com-
plementary route structure that will see
the shorter-range Caravelles on internal
Furopean runs, uhilc the Convars take
over the medium-range routes to the
Middle and Far East and South

Py
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Aeruflnt Tu-1 04A Lnuds

America. Douglas DC-8s will handle the
North Atlantic routes, and there i1s
some technical belief that the Convairs
could be used as backups tor that route
because of their cilculated ability to
make the Shannon-New York leg non-
stop during the winter months, the
coverning condition for Atlantic flights.

Both airlines will be operating air-
pl;lmﬁ with identical interiors and cock-
]}It'i They will be able to effect econo-
mies in spares orders and handling,
maintenance and overhaul, in mur]mmt
training and tooling, that would not be
possible 1f the two operators were to buy
and operate their fleets separately,

European Impact

Observers here believe the Swissair-

SAS cooperation is going to have tre-
mendous impact on other European
carriers. The terms of the agreement
work out to the financial advantage of
both airlines, in a time when everv op-
erator has become increasingly cost-
conscious and 15 looking for wavs to
save every possible cent.

Paradoxicallv, this is the frst time
Swissair has huught an airplane which
liad a higher cost per ton-mile than
some of its competitors, one parameter
where the Convair 880 suffered by com-
parison. The deciding economic factor
was the low number of passengers re-
quired to break even on operating costs.

For a typical route of 2,500 naut. mi.,
33 passengers out of the 85 paving ca-
pacity of the Swissair Convairs are
cnough to make the break-even point.
The calculations are based on an as
sumption of 10 cents per passenger-nau-
tical mile as income, which 15 conserva-
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at Vnukovo Alrpnrl'

Aeroflot Tu-104A is pulled into loading position at Moscow's Vnukovo Airport prior to daily departure for Pragne, Passengers now are loaded
from both ends of the airplane. Truck pulls Tu-104 nearly to the runway before engines are started, to eliminate dust disturbance.

tive on the Far East routes. not
conservative on the South American
runs but a reasonable average. An
Transport Assn. cost formulas were used
i the studv, modified for 10 vear de-
preciation of the aircraft and assuming
50% engine spares. For the very short
range of 250 naut. mi., Convair shows

break-even number of passengers at
about 50.

Particular model bought by Swissair
i3 the Convair 880-25, engineering
model 31, which is the long-range over-
all version of the plane. Identical speci-
fications control the lavout of the
airplanes destined for both operators.
[nterior seating will provide space far 30
first-class passengers and 56 seats of eco-
nomy class conhguration, hve abreast
and at 34-in. p]lr_h. Swissair will block
one of the economv seats for an extra

cabin attendant, making total spacc
for 85 fare-paving passengers.

Four lounge seats will be provided
in the fArst-class cabin, for a total of 90
seats in the airplane. Swissair does not
plan to sell these seats even though they
are stressed for passenger handling.

Specification data for the Swissair
Convairs shows a ramp weight of 204.-
000 Ib., a takeoff weight of 205,400 Ib.,
a landing weight of 155,000 Ib. and a
zero fuel wcig%lt of 126,000 1b. Manu-
facturer’s weight empty 15 90,029 1b.,
operator’s weight empty 1s 96,000 Ib.,
largely due to galley equipment and
stores. [Fuel capacity is 92,900 1b,

Airplane will have lcading-edge slats
for improved short-ficld performance,
will be first Convairs so equipped.

Convair quotes a Mach 0.5 cruise
speed at 35,000 ft. for the airplane.

41



GREATER PROFIT POTENTIAL

FOR SHORT-SECTOR,

HIGH-FREQUENCY ROUTES

& - E L l
I-' . ’-.l .‘i r L]
= -
O Rt
--__1.1 — ..J. -.'rb.-

Low operating costs... best of any postwar aireraft in this category ...
designed for low break-even load factors on loeal serviee operations.

Proved popularity —big capacity... Viscounts have boosted load faetors
an average of 357, worldwide.. . . new plane will accommodate 54 to 65
passengers with ample baggage and mail space.

Dependable, econemical Rolls-Royce power... four Rolls-Royce Dart
506 jet-props ... unsurpassed for economy, ease of maintenance, length
of overhaul eyele (TCA reports 1900 hours, test engines to 2000) ...
300 mph at 10,0007,

Fast intermediate servicing and terminal turn-around ... can operate
up to five 100-mile sectors without refueling and with a minimum of

ground handling . . . integral, hydraulically-operated stairs. .. safe, simul-
taneous on-and-off loading of passengers on left. freight on right.

Jet Age growth for local service carriers and the areas they serve. ..
faster schedules and modern jet-prop equipment mean new business
traffic and accelerated growth...size of Loeal Service Viscount is
adequate to absorb future payload increases.

For information, confacl: Christopher Clarkson, U.S,
representative, 10 Rockefeller Plaza, New York 20, N.Y.

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

VICKERS-ARMSTRONGS (AIRCRAFT) LTD. » WEYBRIDGE, ENGLAND * MEMBERCOMPANY OF THE VICKERS GROUP
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POWERED BY FOUR ROLLS-ROYCE DART ENGINES

U. S. Demonstrates DME-T Advantages

By Philip J. Klass

Indianapolis—Uscfulness of distance
measuring equipment-Tacan (DME-T)
i combination with VOR to provide
more precise navigation and more effec-
tive trafhc control was demonstrated
here in the air and on the ground for
representatives of 30 member nations
of the International Civil Aviation
Crganization.

Demonstrations were part of a four-
dav U. §. symposium intended to ac-
quaint ICAQ members with VOR-
DME-T and to gain support for the
systemm which the U. §S. will propose
as the international standard short-
range nav 1g1’r|mi aid at next Februarv's
ICAO meeting in Montreal (AW Oct.
6, p. 45).

U.S. Position Clarified

The svmposium .11::1:-:::1rl::{] to have
clarified the U. 8. position on short-
range navigation aids for many [1CAQO
ererthmLs Uncertainties had been
raised as the result of several vears of
internal controversy here between civil
DME and Tacan compatible distance
measuring equipment (DME-T) and
becanse of the lack of a well-dehned
U.S. position at last fall's Sixth Com-
munications Division ICAQO meeting in
Montreal.

U. S. seeks the continuation of VOR
as an international standard, extension
of its use to en route as well as terminal
areas and the substitution of DME-T
for the older civil DME adopted by
[CAO in 1951.

In a statement which evoked favor-
able comment from foreign visitors,
Civil Aeronautics Administrator James
T. Pvle said the U. S. does not expect
other nmations to install VOR-DEM-T
facilitics “bevond those required to
discharge that nation’s self-assumed 'L}i'lll-
gation to furnish air navigation service.’

This “install it only if vou need it”
philosophy appeared to make friends, if
not converts, for the U. 5. position,

Ouestions raised by United Kingdom
representatives during  the svmposium
indicate the tack the British are likely
to use at next F'ebruary's ICAD mu,tmg
in their efforts to establish Decea as
an nternational standard.

The Bntish are expected to direct
their opposition primarily at the adop-
tion of DME-T rather than VOR which
already is heavily implemented by many
ICAO nations and airlines. Several
hundred VORs are alreadv installed
outside the U. §., approximately 600
are already planned.

British will claim that accuracy of
VOR-DME-T 15 not adequate to pro-
vide parallel routes with lateral separa-
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tion in high density areas such as
London: that the more accurate, hyper-
bolic Decea svstem is required. U, 5.
will emphasize that many U. 8. airports
alreadv are handling considerably more
u]:lLrltlmn per dav ‘than London using
only VOR,; that the addition of DME-T
will ereatly increase trafhe capacity by
rLduc‘mﬂ' longitudinal aircraft separation
oW quumcl imd by providing manv
more holding fixes outside the terminal
area.

Britain will stress the inherent com-
patibility and easy transition from short-
range to long-range navigation aids if
Decea is de for the former and a
sister-svstem, known as Dectra, now in
trial use over the North Atlantic, is
emploved for the latter. Although the
U. S. has not disclosed its official posi-
tion on long-range navigation aids, it
15 expected to lean heavilv upon self-
contained Doppler radar systems.

On the subject of casv transition and
compatibility, the U. S. will emphasize
the fact that transition from en route
short-range navigation aid to mstrument
approach aid favors VOR-DME-T be-
cause airliners can use VOR receivers
for instament approaches since ILS
15 widelv used around the world. n-
cluding the Umted Kingdom. Addition
of a low-power DME-T at an airport,
providing the pilot with a continuous
indication of his distance from touch-
down, will greatlv ease problem of
instrument approach with high-speed
jets, the U. S. m" emphasize.

The United Kingdom, which plans
to use airborne Doppler radar in ton-
]unEh{m with Dectra for long-range
navigation, questioned whether the use
of such a self-contained nav igation aid
does mnot climinate the need for
DME-T for international carriers. In
answer, Air Transport Assn’s Milton
Armmold said U, 8. airlines are now
studyving and evaluating the relation-
ship of D‘HH“ T and l".ln]*.:p:ltr radar and
conceded that a self-contained naviga-
tion mid “might decrease the need for
DME-T.”

In an effort to establish that com-
bined use of both Decea and VOR is
feasible, Wing Commander H. T.
Wood of Britain’s Ministry of Trans-
port and Civil Aviation asked whether
U.S. military aireraft wounld be per-
mitted to flv the federal ainwavs if thev
used navigation devices other than
Vortac. In reply, D. D). Thomas, di-
rector of CAA’s Office of Air Traffic
Control, said they would, providing they
could flv the same tracks as civil-mili-
tarv aircraft employing Vortac,

Visitors also commented favorably
on the pictorial tvpe presentation em-
ployed by Dececa and showed consider-

able interest in several experimental
pictorial-tvpe displavs developed some
years ago under C "u"t sponsorship for
use with VOR-DME-

CAA ofhcials me]m:ﬂn:'d that the
present state of the avionic art would
permit design of considerably smaller
pictorial r.'lh]alrau by U. S. manufacturers
if user interest warranted; that VOR-
DME-T was equally adaptable to either
pictorial or present svimbolic  (cross-
pointer) tvpe displav. (The report that
Britain 15 developing a cross-pointer
tvpe indicator for use with Decca sug-
aests that both types of displavs have
their advocates.)

Two sigmficant new developments
in VOR and DME-T ground stations
were unveiled at CAA's Technical De-
velopment Center during the sympo-
sium:

e “Doppler” VOR, which emplovs
new technique that greatly improves
accuracy of ground station at sites with
mountainous, wooded terrain but re-
quires no change in airborne VOR
receivers. Initial tests at Charleston,
S. C. in adverse terrain showed that
the new technique reduced VOR sta-
tion crrors to one seventh its previous
value, to provide an overall system
error of 0.9 deg. Even better accuracy
appears likely with refinement of the
new technique, CAA says.
® Small, low-cost DME-T station, which
includes dual equipment and provisions
for automatic changeover from one
transmitter to the other in event of
failure, 15 expected to sell for less than
S20,000 in production quantitics of
around 200 units. The station, ongi-
nallv developed by International Tele-
phone & Telegraph Co. for use on
Navy submarines, can deliver 12 kw.
when operating as a DME-T, or 11 kw,
when operating as a full Tacan which
provides bearing and distance informa-
tion. Wew DME-T is small enough to
be installed in an existing VOR station.

Manufacturer’s Displays

Svmposium  visitors spent cnnsldu-
able time examining a variety of :
line, private-flver ‘HHR DME-T md
militarv Tacan sets displaved by more
than a dozen avionic manufacturers in
a CAA hangar. Visitors appeared to be
impressed by the miniatunized construc-
tion, much of it transistorized, and the
qualitv of private flver equipment.

One representative, whose country
leans toward Deeca, told Aviariox
Week that he was impressed by the
amount of government and industry
effort that apparently had gone into
development and implementation  of
VOR-DME-T for all segments of avia-
tion.
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AIRLINE OBSERVER

» \Watch for Northeast Airlines to announce that its offices in Washington
—where James W. Austin, president, and Nelson B. Fry, vice president of
sales, and other sales officials are now headquartered—will be closed and
moved to New York City.

> Federal Aviation Agency will provide a total of 15,000 new jobs during
1959, Size of the agency, once it is fully implemented, is planned at 40,000

persons.

 Russian I1-18 Moskva turboprop transports, originally scheduled to go
mto airline service several months ago, arc being used for regular cargo flights
between Moscow and Sverdlovsk in western Siberia. The 580-mi. route 1s
considered a short stage run by western observers for an aircraft rated with
a nonstop range of 3,100 mi.

» Introduction on July 1 of positive control of aircratt on one transconti-
nental airway at altitudes between 17,000 ft. and 22,000 ft. coupled with
positive control of all aircraft above 24,000 ft., has resulted in an average of
22,400 IFR operations each day. This is an increase of 5,000 IFR flights
daily since July 1. Airlines report satisfaction with the system and say no
unusual delays have occurred since positive control was introduced.

» Post Ofhice Department this month htg.m weekly pay munl:s for air mal
services to domestic airlines. Although carriers pm‘-.(_ut v receive mail pav on
a monthly basis, three vears ago pf.'ru:rd: of six months to two years had
clapsed before final pavment was made by the Post Office.

» Railway Express Agency’s application to serve as an international air
freight forwarder has been denied bv the Civil Aeronautics Board as “not
in the public interest.” In its decision, the Board noted that the request
would have been disapproved in any event since Railway Express is wholly
owned by the railroads and thus owes a primary loyalty to the railroads.

P Civil Acronautics Administration has awarded a $15.6 million contract to
I“ederal Telephone and Radio Co. for the purchase of components for 196
complete Vortac ground stations. New equipment consists of dual trans-
ponder beacons, test monitor and control equipment and an antenna for
ach Vortac station. Contract brings total of stations to be equipped with
the Vortac components to 328,

» American Airlines plans to begin Bocing 707 jet transport service between
New York and Los Angeles on Jan, 11. New York-San Francisco service
through Chicago will start Jan. 25 and by mid-summer Dallas, Boston,
Baltimore-Washington (Friendship Airport) will have 707 schedules.

» Czechoslovak Airlines has announced plans to begin experimental heli-
copter feeder service in 1960. The aircraft will -:If:]ixcr passengers from re-
mote points “to the central transportation network.” Czechoslovakia already

has a number of large, Russian Mi-4 helicopters that could be used for the
SeTVICE.

» Aloha Airline of Hawaii has signed a contract to buy three Fairchild
FF-27 turboprop transports with an option to purchase an additional two in
1960. The airline plans to use the Federal Equipment Loan Guarantees Act
to help obtain long-term hnancing for the planes. In addition, the company
F]uns to reduce the par value of the 930,000 shares of stock outstanding
rom $1 per share to 25 cents. This will be followed by the issnance of
4 million shares of preferred stock, 696 non-cumulative, convertible to com-

mon stock at 25 cents per share.

» Civil Acronautics Administration has now purchased 20 I'rench developed
scan conversion systems to provide television type radar displavs for air traffic
controllers. Tirst delivery of the equipment will be completed within 90
days, and the three first svstems will be installed at New York Idlewild,
W :]5h1nghm National and Chicago Midway. Intercontinental Electronics
Corp. 15 the supplier,
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SHORTLINES

» Allegheny Airlines reports 60.8 mil-
lion passenger miles for September, the
heaviest September figure in the com-
panyv’'s history, The airline carried 602,
000 1Ib. of cargo, including air express
and air freight, for a 30% gain over
September, 1957.

» Chicago Helicopter Airways carried
11,579 pa*.m‘,ngui duning September,
a 60.3% increase over the 7,223 pas-

sengers Hown during the same period
ot 1957,

» KLM Royal Dutch Airlines will be-
gim new twice w cckly service to Tripol,
Libva, from Amsterdam using Vickers
Viscount 503 aircraft. The new serv-
ice, which begins on Nov, 1, will con-
nect with ng‘ill'f. from New York and
Houston at Amsterdam. KLM also is
picking up options on three more
Douglas DC-7C airliners to be de-
livered before the end of 1958,

P Piedmont Airlines has received two
of its Fairchild F-27 aircraft on order
and plans to put them into service by
mid-November. The carrier has orders
for cight of the turboprop transports.

» Resort Airlines has received an ex-
tention of the time limit to begin
service to the Florida-Caribbean area
from the Civil Aeronautics Board.
Scheduled to begin service in Sep-
tember, Resort may now reschedule
it for July 1

» Trans-Canada Air Lines is re-intro-
ducing its cmigrant and family fare
plans on Oct. 15. TFares will continue
through March 351. The low-cost
emigrant fare between London and
Montreal is $S173.90 economy as com-
pared with the regular economy fare
of $247. TCA, which will offer a total
of 10 flights a weck across the At
lantic during the period, has scheduled
a family fare plan that will enable
a familv with two children to save
5450 on an ecconomy class Montreal-
London round trip.

P United Air Lines has awarded con-
tracts for 680 million gal. of kerosene

ict fuel to five U. §. oil companies. The
contracts varv in length from three

vears for Shell Oil, Standard Oil of
Ohio and Standard Oil of California
to four vears for Phillips Petrolenm
and five vears for Esso Standard Oil.
All contracts become effective Jan.
United also has begun construction of
a $475,000 jet engine test cell fa-
cility at its maintenance base at San
Francisco International Airport. West-
crn Knapp Engincering Co., of San
Francisco, is expected to complete the
new building next June.
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Airline Traffic— August 1958

DOMESTIC TRUNK
American. ..

Capllal... . .......
Continental . . , . . ..
D, o
Eastern ..
Matomal). ... .o ionniad
Northeost. .. ....... o000
Morthwest. . . _ ... .. .......
Trans World. . .
United . . . ..

Western . .

INTERMNATIONAL

Amarican. .

Braniff. o=

Cnrlhhnun-htluntlc

Delta. g yle g

=T P PR A

Mackm¥™, ..o ieiinani

Mational, . .,

Morfhwesl.

Pan Amaerican
Alaska.........
Atlantie®. . . ..
Latin America, . . . .
Pacie. . ... 0uuy

Panagra. .

Resort®. S

Trnn:-ﬂﬂrlhbﬂnn. . ;

Trans Werld . . el

Uﬂﬁ:ﬁ............

LOCAL SERVICE
Allegheny. .........
Bonanza. ...
Central
Frontier
Lake Cantral. . ............
Mohawk . . .
NMorth Central. . . . . .,
Ozark . .

Pacific. .
Piedmaont. ... .

Southern . .
Trans=Texas. . ............
West Coas?. . .............

HAWAIIAN
Haowalian. . . . ... iveenes
Trans-Pacifle. . . .......... y

CARGO LINES
AAXICO" .. ..
Acrovias Sud Americana®
Flying Tiger. . ...

Riddie
DomasMe . .. . ... 000004,
International. . . . ........

Seaboord & Western. ... ...

R o e Ca i

HELICOPTER LINES
Chicago Helicopter. . . ... ..
Los Angeles Airways®™, . . . .|
New York Airwaoys. . . ... ..

I
I
I
ALASKA LINES |
Alaska Airlines. ... ........]|
Alaska Coastal. .
Cordovao.
Eflis. . .
Merthern Eun:nlidn’md _
Pacific Northern. .. ....... .|

Wien Alaska. ... ......

Reeve Alsutian®. . .. ... ... ‘ i

* Mol available.

Revenue
Passengers

441,732
165,048
346,123
84,222
224,596
457 , 687
117,530
105,622
154,157
422,506
430, 508
126,230

13,412
4,504
24, 583
3,969
43_155
10,270
10,4670

19,692 |

6,073 |

135,134
120,098
26,345

10,410

B,411
37,192
150
12,988
1,596

48,2464
15,258
13,377
20,759
16,108
38,802
72,8357
37,184
45,143
37,452
18,5841
20,590
24 052

56,100
25,314

11,246

1,435
2.000

11,411
1,477
11,251

8,182
7,875
1,685
7,254
3,104
15,851

6,644

2,309

Envlnuu
Passenger
Miles
(000)

473,271

75,305

136,733
46,225 |
111,497
358,308
48,893 |

34,820

124,025
397,802
495,009

69,930

12,427
8,660

1,710
5,795
60,520
2,101
F,. 224

" 43,072

b,a21

192,621
129,280

94,878
13,311

17,443

109,322

49
32,264
2,481

B,526 |
3,530
2,491
5,267
2,508
8,000 |
12,847
6,227
7. 627
8,022
3,401

4,657 |

4,366

15,839
3,373

48,576 |

5,893 |

10,92%

218
127
209 |

4,740
681
332
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1,001

16,082

Loa
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o

70,
38,
38,
53.
58.
33.

32.
46.

64,
71,

68.
56.

66 .
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65.
58.
57,
45.
71,
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71,
&7 .
.,
77
50,
a8,
63,
35,

75,
44

49,
44
<L}
a7 .

39,
50

0.
46

33.
56.

38
38.
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rS.
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59.
51.

S0,
63.
62.
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62.
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U. 5. Mail

1,597,148

296,062
507,478
100,544
373,899
846,357
234,141

79,907
447,334

1,107,727
2,286,058

_———— e e — — —

211,707 |

9,138
7,176

7,830
71,182

9,186

1,139,589

27,256

1,245,995

375,687

1,200,414

68,8635

| 944 795

143,818

840

10,373
4 685
3,859
14,761
3,201
8,220
24,211
9,714
9.297
14,551
7,491
13,236
3,906

4,328
748

31,044

17,116

167,593 |

1,258
3,879
1,585

56,434
3,703
4,562
2,025

22,236

7,337

Compiled by AVIATION WEEK from airline reports to the Civil Aeronaulics Boaord.

AVIATION WEEK, October 13, 1958

Express

1,004,961

947,496
202,471
312,825
48 258
298,033
528,148
48,341
28,884

248,414 |

730,977

21,419

594

90
3,873
26,335

20,854
2,251
3,052
7,833

17,231

14,280

40,515

21,258
5,188

16,775

11,403
8,319
3,410

37,087

838

18,367 |

|
3,196

l To
Total . Revenue to
Fraight Revenue Available
Tnndﬁﬂ"tl Ton-Miles
|
9 170,992 | 57,165,220 60 9
656,764 8,309,498 48.5
404,506 | 14,329,943 48 4
221,123 4,808,587 45 9
1,173,705 | 12,583,672 53 8
1,327 841 | 37,191,738 47 95
425,447 7,359,372 43.9
99,078 @ 3,535,271 38,6
1,011,844 | 13,591,432 55.4
2,539,567 | 42,509,189 64.0
6,450,553 | 57,242,360 60.2
370,374 | 7,304,533 46.5
247 17 1,575,996 63.3
107,046 1,052,301 48 . 4
2,632 | 183,402 71.29
37,3535 799,810 50.3
137,480 &,417,740 58.28
47,821 826,012 61.4
¥50,83% 6,617,605 73.8
173,023 B57 , 460 63.0
4,391,949 | 16,738,612 68.1
1,717,401 | 12,765,291 74.7
441,038 | 1,965,528 54 0
34,752 | 1,620,805 87 .3
698,450 | 12,973,825 62.0
1,811 7.059 46 8
%, 233 3,534,992 73.4
3,309 274,288 48 .6
23,857 869,077 49 6
11,495 356,562 43.2
9. 967 257,544 31.6
&8, 876 598, 679 56.8
. 260,274 43 .3
15,897 802,103 50.1
: 1,286,101 51.6
23,484 649,529 48.9
13,010 754,787 51.5
13,093 B12,224 56.0
10,475 355,547 39.2
32,640 500,638 | 39 9
19,252 433,784 51.43
135,698 | 1,543,204 69 .7
7,019 278,638 | 62.2
718,105 | 718,105 78.7
8,153,090 13,060,098 21.4
1,638,333 | 1,692,516 77 .6
622,744 622,744 81.9
1,776,140 2,533,713 59.6
149,402 | 1,242,392
22,031 1 29.3
o 18,203 64.4
472 22,769 48.9
303,494 852, 730 48.4
5,129 78,022 65.6
24,441 63, 456 65.1
2,913 51,238 75.1
B4,051 | 214,101 68.2
J46,029 2,189,175 73.2
305,781 l 580,082 66.6
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BRISTOL PROTEUS

builds up overhaul life—

now tops 1,600 hours

-. L'ql_#i-'."-; ; . . - ' . e . 3
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Never before has an aero-engine proved
its reliability so rapidly, so conclusively as
the Bristol Proteus 705 turbo-prop.

The Proteus first entered airline service less than 18
months ago,. Yet already its life between overhauls has
risen to 1,600 hours—authoritative evidence of this turbo.
I:ll‘n!b'.'-é mechanical exeellence and :_-_"-:r'l;-|ll_jut].'|] ]'p]iﬂhi]ii_‘l.'.

More power for less fuel. Further, the Proteus is
the most powerful turbo-prop in commercial operation.
And it has a lower specifie fuel consumption than any gas
turbine m eivil or military service. But development does
not stop here. There are now new versions—the 760 series
—designed to give even more power at an even lower
specific fuel consumption.

Flexible, efficient, quiet. The Proteus features the
Bristol-pioneered free-turbine system. This system gives

ey
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Hexibility in choice of power and propeller speed, produces
remarkable etheieney over a wide range, and results in very
low nose levels,

Over 2 million miles a month in service. The
Bristol Proteus powers the magnificent Bristol Britannia—
currently setting new standards of fast, smooth comfort,

and Hving well over 2 million miles a month on world-wide
routes,

Bristol
Siddeley

ENGINES LIMITED
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SPACE TEC HNOLOGY

COMPARATIVE size of present (left) and future (right) hyperthermal tunnels is illustrated here. Material ablation rate is studied (left) in

a 100 kw, plasma jet pilot model hyperthermal tunnel.

Unit can generate Mach 3 jets at stagnation temperatures up to 12,000F. Jet

diameter is about 1 in. Vacunm chamber (right) is for a new 1,000 kw. hyperthermal tunnel being erected at Plasmadyne for Army Bal-

Iistic Missile Agency high temperature research program.

Giannini Plasmadyne Studies Plasma Jet

By Irving Stone

Santa Ana, Calif.—Frontiers of high-
temperature physics are being advanced
liere by Giannini Plasmadyne Corp.'s
science specialists accumulating  basic
and apphed research data in plasma jet
phenomena to unravel entical problems
associated with space technology.

Plasma 15 a neuatral maxture Hf 1018,
¢lectrons and some neutral atoms. Maix-
ture occurs at temperatures above 10,-
000, depending on the specific gas
nsed,

General Electric Co. (AW Julv 14,
p. 71} and Thermal Dyvnamics Corp. are
two other compamies working in the
f]-].l.‘-tlll.;l jet fieled,

Charactensties of plasma jet indicate
a large potential as a space vehicle pro-
pulston umt, high-temperature high-
velocity tunnel tool, and a device for
creating new combinations of matenals
to withstand extreme operating condi-
tions of re-entrv vehicles.

- Plasmadyne’s research 15 carnied out
in these laboratones:
e Acrodynamics and propulsion. Lm-
[hrma 15 being placed on technologies

f plasma jet pmpnlanm units and their
p:m'_r sources and svstems analvses of
hoth propulsion devices and  power
sources for specific space missions.
e Magnetohvdrodynamics (AW Nlay
12, p. 48) and high energy phvsics.
e Materials technology.

This hyperthermal tunnel will have a plasma jet 4 in. in diameter.

e Upper atmosphere instrumentation.
This laboratorv activity does not use
the plasma jet as a research tool but is
concerned with the studv of environ-
mental phenomena in the high lavers
of the atmosphere, where space trathce
will be encountered. Manv of these
laboratory studies are in helds where
comparable free-flight experiments so
far have vielded only a limited amount
of information. Various phases of Plas-
madyne’s rescarch  and  development
work are supported by Armmy Balhistic
Missile Agency and Air Research and
I"J.U:_]n]mt:,m‘ Command installations
comprising Air Force Office of Scien-
tific Research’s Directorate of Advanced
Studies, Wnght Air Development Cen-

B == = SRR e e
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FIBERGLAS-MICARTA cone (left) is shown at simulated re-entry condition in Giannini Plasmadyne Corp.’s hyperthermal plasma jet tun-
nel in Santa Ana, Calif, A shock wave is visible as heated glass melts and flows back. At right, a copper wedge in the test section of the
plasma jet hyperthermal tunnel produces shock waves visible in direct luminosity. The tunnel is operating at Mach 2.4. Stagnation tempera-
ture of the plasma jet is approximately 12,000F. Plasma is a neutral mixture containing ions, electrons and some neutral atoms.

Applications

ter and Rome Air Development Center.
While Plasmadvne’s plasma jet E..E.lllll'.'lv
ment onginally was developed for its
own research program, the company
|u::W|1|.-'Ld the need in the general re-
| m:h and mmdustrnal felds fnr a high-
Lnury—denﬂh heat source, such as the
prasma jet, which could be operated
continuously with high uniformity of
test results and bypass the imherent dis-

advantages of the carbon-are mage fur-

nace and solar furnace. It developed the
“Plasmatron™ as a rescarch tool for
mdustry segments, government agencies,
universities and institutes,

This equipment embraces four gen-
cral categornies:
e General plasma jet rescarch unit.
¢ Research unit with sprav attachment
for depositing material.

® Wind tunnel incorporating plasma
jet.

® Materials test chamber embodving
plasma jet.

With the plasma jet, temperatures up
to 25,000F (14,500K) can be attained
on a continuous basis, as well as power
densities of 250kw. sq. em. Plasmatron
equpment prices range from 54,500
up, depending on the power rating of
the plasma jet system.

Orgamizations which have purchased
plasmatron units include:

e Aircraft Nuclear Propulsion Division,
General Electrie Co.

e A. O. Smith Caorp.

¢ Aro Inc.

¢ American Cyanamid Co.

¢ Bendix Products Division, Bendix
Aviation Corp.

® Boeing Airplane Co.

¢ Cambridge Rescarch Center, Air Re-
scarch and Development Conunand,

* Convair San Diego Division, General
Dynamnes Corp.

e Douglas Aircraft Co.

e I'sso Standard Oil Co. (La.),

e Kirtland Air Force Base.

o National Advisory Committee for

Acronautics, Ames Laboratory,

¢ Norton Co.

e Owens-Coming IMiberglas Co.,
e Rice Institute,

e Sandia Corp.

e Standard 1l Co. of Ohio,
e Stanford Research Institute.
® University of California.

® University of Dayton.

General helds of research interest for
using this equipment include electnc
pmpu]mnu rescarch, acrodvnamic test-
ing under high Mach number condi-
tions, heat transfer, matenals testing
and research, high-temperature sprav-
ing, material cutting, melting and weld-
g, spectroscopic work. high-tempera-
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BASIC device designed for nuse in both high temperature plasma jet and propulsion studies is shown in Giannini schematic drawing at left.

An electrodeless magneto-plasma device s in the center.
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A couxial magneto-plasma device that utilizes electrodes is shown at right.
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Redstone transporting sec-
tions closed, locked, and
ready for travel by road, rail,
or plane. Original Fruehauf-
designed suspension system
1solates missile from shock
in transit by ground or air.

Thrust, warhead, and aft
units of Redstone in their
separate transporting sec-
tions with container covers
removed. Transporters also
act ns assembly fixtures at
firing site.

Redstone Ground Handling Equipment

Is Fruehauf-Designed and Fruehauf-Built

Three-Parl Redstone Transporter
And Container Acts As Assembly Guide
At Firing Site

Among the many missiles for which Fruehauf has
developed ground handling equipment either as
prime or sub-contractor is the Army Redstone.

Typical of the handling problems which Fruehauf
engineers are experienced in solving, the Rﬁdsﬂtnne 18
so designed that it must be transported in three
sections, yvet requires protection against shock en
route via any travel system, and has to be assembled

FRUEHAUF

10942 Harper Avenue, Detroit 32, Mich. e 5137 South Boyle, Los Angeles 58, Calif.

30

MISSILE PRODUCTS DIVISION 3t I

at launching site. The Fruehauf-designed Redstone
transporter and container units assist in domng the

entire job with maximum rapidity and minimum
expense.

Among other important missile projects i which
Fruehauf ground handling know-how has made
important design or manufacturing contributions
are: Nike Ajax and Hercules, Genie, Thor, Regulus I
and II, "Uhld{lur, Bomarc, Atlas, Titan, Corporal,
Hawk, Polaris, Sergeant, and Jupiter.

Consult Fruehauf at any time for complete
research, design, and manufacturing facilities for
any ground handling problem concerning missiles,
equipment shelters, or weapons systems,

Write mﬂ'cnf for free
- copies of "Fruehauf
Is First” . .. a sertes
of booklets illustrating
Fruehauf's missile
handling experience
and engineering and
research facilities.

e, il

HIGH SPEED rotating mirror camer: Hf:fﬂ is used to study high energy spark discharges in a controlled environment chamber. Optical
cquipment and ..n-sui:nt!.d precision drive mechanisms I[nghl.'} are being assembled for upper atmosphere studies. Radiation measurements
in the light spectram are expected to reveal turbulence due to fluctuations in the refraction index. This instramentation program is con-
cerned with the study of environmental phenomena in the h[gh }rwﬂs of the El:h'ﬂ.ﬂ!;lﬂ'l:f[ﬂ where space trathe will eventually be encountered.

ture chemistry and general high-tem-
perature research.

Plasmadyne’s Aerodvnamic and Pro-
pulsion Laboratory is intensively push-
ing these activities:

° Sl’ud}* and development of acrody-
namic test devices such as wind tunnels
icorporating the plasma jet. This -
volves simulation of high-temperature
flight conditions on scale models. Pilot-
scale hyperthermal wind tunnel already
has been developed and is being refined,
and plasma jet calibrated. Tunnel op-
erates in the 100-kw. range. At a truc
jet Mach number of 2.5, it has a free
jet diameter of about 1 in. Stagnation
enthalpy 1s up to about 10,000 HILNHI'
of air, corresponding to flight speeds of
about 22,000 ft. per sec. This research
tool creates, in 'th' laboratory, body sur-
face conditions comparable with those
m free fight, It 15 being used to study
re-entry ﬁ:htiml and for measurement
¢l tr uupnrl properties and other char-
acteristics of gases. Also being checked
are the present physical limitations of
simulating certain extreme  lugh-tem-
perature, high-density flight conditions
i a plasma |r,t Or amny Lnnh:ummh op-
crating tunnels, U;JLrihnn of the plasma
jet tunnel spans a hime period ranging
from seconds to minutes, equivalent to
re-entry conditions, as compared with
millisecond tunnel tvpes f-ur.ll as shock
tubes. Being pushed to completion 1s a
1.000 kw. (one megawatt) tunnel, being
advanced as another stepping stone in
the development of high-temperature
cquipment for acrodvnamic and pro-
pulsion studies. It is expected that
within the next few vears, militarv re-
scarch and development nqmrumuh
will call for test jets of five to 10 mega-
watt capacity.. The 1,000-kw. tunnel’s
continuous rating will permit use of
even higher power levels for short dura-
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tion runs. The facility will have several
nozzles with jet diameters of 4 to 6 1.
for very high heat flux rates (steep re-
entry simulation), and much larger jet
sizes at higher Mach numbers and
lower pas densities, for simulation of
ligh altitude flight. Tunnel will in-
corporate a  35,000-gal. vacuum tank
and vacuum pumps with 6,000 cfm., dis-
placement at 0.1 mm. Hg. pressure.
High-pressure air supply 1s to be added
in the near future. Rectifiers can be
connected to give highly regulated direct
current at 0 to 20,000 amp. and 50 to
1,000 v.

¢ Transport properties (heat transfer,
clectiical conduchivity, diffusion coeth-
cients, cte.) of gases and other charac-
teristics such as ‘relaxation times and

recombination rates at high tempera-
tures. This i1s both a theoretical and ex-
perimental study, targeted to produce a
clear understanding of re-entrv condi-
tions. Experiments utihze air, mtrogen
and argon—air becaunse it 15 a free-fight
medium and nitrogen because it will be
encountered in space and has very sim-
ilar properties to air, but is free of oxy-
gen,

Also, it has been found that nitro-
gen is not inert at verv high temper-
atures, especially in the dissociated state
(N instead of N.).

Argon is being used because 1t is
truly inert, hence isolates the heat trans-
fer from chemical effects. Measure-
ments of transport properties, as well
as relaxation and recombination rates,

WEDGE section (left) is coated by plasma jet spray of molybdenum disilicide on molybdenum
titaninm alloy, Coating increases resistance of wedge surface to abrasion and oxidation,
Plasma jet (right) is vaporizing a stainless steel plate, Used as a cutting tool, Plasmatron
quickly vaporizes metal, minimizing heat transfer to surrounding material. By using argon
as 4 working Auid, cut is blanketed by inert envelope of gas to prevent oxidation.
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ROLLS-ROYCE DEVELOPMENTS

Low specific fuel consumption of
the Tyne Prop-Jet

04 LB|T.E.H.P. HOUR

The specific fuel consumption of the initial production

Rolls-Royce Tyne prop-jet engines will be 0.405

Ib/t.e.h.p. hour cruising at 25,000 feet, 370 kt.,

ISA, a

figure comparable with the most highly developed
piston engines.
Tynes scheduled for delivery in 1961 will have a speci-
fic fuel consumption at 25,000 feet, 370 kt., ISA,
cruising of 0.388 |b/t.e.h.p. hour,

—another technical advance iIn

ROLLS-ROYCE

GAS TURBINES

AERO ENGINES -

ROLLS-ROYCE LIMITED, DERBY, ENGLAND

MOTOR CARS -

DIESEL AND GASOLINE ENGINES -

ROCKET MOTORS + NUCLEAR PROPULSION

Typical Results of Thrust Experiments Using a
Continuous Are Plasma Jet

Electric power input, kw. ........
Mass Hlow rate, gr.fsec.
Specific enthalpy, million ]uuies.ﬂ'l-:g. i
Thrust, Newtons (224 1b.) ........
Thermal efhciency, power, gas/power,

REETE" o & v ton a5 i i Bor AR
Spetific impulse, 6. ... voervanres
Nozzle length, in.....

ARGON HELIUM
61 46 80 80
1.6 3.0 4.66 1.29 70
10 -4 47 76
. 6.3 8.9 7.5 3.7
8% - 41 .75 .66
140 214 195 5910) 535
none 1 1 i none

still are in an initial stage, becanse these
measurements are very difhicult and
require, among other things, a precise,
umiform and verv accuratelv calibrated
wind tunnel jet.

® Interaction between high-temperature
gas and bodv surface. This nvolves
acrothermalchemistry and purelyv physi-
cal processes, This studv, also a theo-
retical and experimental investigation,
1s expected to lead to understanding of
ie-cntry body ablation bodies. Plasia-
dvne already has conducted a substan-
tizl number of experiments on ablating
bodies, An important phenomenon un-
covered 15 that h!':'l]‘”'ll" with a blunt
graphite bodv in a hlfrh -temperature
migh-density air plasma jet, the bods

Plasmadyne Organization
| Giannini Plasmadyne Corp. is an ex-
ample of a small, specialized organiza-
tion contributing to the over-all fund of
knowledge in the regime of high-tem-
perature phenomena, to accelerate prog-
ress in space technmology and related
activities.

Company has expanded from a group
of 40 peaple in March, 1958, to approxi-
mately 90 personnel presently.

Originally formed as Giannini Re-
search Laboratory, the company was ac-
tivated in April, 1956, later changed its
name to Giannini  Plasmadvne -(Imp_
Some kev personnel include:
| ® G. M. Giannini, president.

* K. H. Goodwin, vice president, gen-
eral manager.

® A. C. Ducati, vice president, develop-
ment enginecring,

¢ DD, V. Howard, director, government |
relations.

® Dr. R. D. Buhler, manager, Aerody-
namics Propulsion Laboratory.,

e Dr. R. W. Wiunick, manager, and
Dr. V. H. Blackman, Dr. P. G. Thiene,
| and Dr, H. G. Loos, Magnetohydrody-
namics Laboratory.,

e H. C. Sullivan, manager, Materials
Technology Laboratory,

e D G Van Omum, Manager, Uppl}]‘
Atmosphere Instrument Laboratory,

® 5. H. Brown, manager, Manufacturing
and Product Engineering.
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sublimes into a needlesharp conical
configuration instead of keeping its
blunt shape while ablating. The sharp
conical shape is retained as the body
continues to ablate, so that it remams
a stable configuration. This could be
an important consideration in re-entry
bodies, particularly in vehicles with
wings, where drag would be very mate-
Il |lh reduced 11mmffh successive sharp-
ening action on the le: iding edge. On
the other hand, the effect of the result-
ing sharp leading edge could be dis-
advantageous for low-speed hft, as in the
lmtim; [ﬂ ise of a winged vehicle. The
same phenomenon of ablation Progress
from blunt to pointed conhguration also
has been found to oceur 1n an mmert gas
jet, but the ablation rate is roughl
20 times slower. Graphite ablation
process in air is one example of aero-
thermalchemistry because of the oxida-
tion (burning) involved in the bound-
arv laver, In inert gas the result is a
purely physical phenomenon—transition
from sohd state to vapor (sublimation).
The argon experiments are the simplest
ta compare with theory, and also lav
the foundation for the much more

complicated case of using air as the

fluid mediam.
¢ Acromagnetic phenomena. This in-
volves interaction between ionized gas
and magnetic ficlds. Possible |]1ph£1
tion of information accomulated 1n this
studv might result in the ability to
change the ratio between drag and heat
transfer of a re-entry bodyv by changing
the shock wave configuration and/or
boundary laver velocity profle, to re-
duce heat transfer. Also, aeromagnetics
might possibly be utilized to ]]TL’}EII:IE{_
lift on a bodv. Another possible poten-
tial is the conversion of kinetic energy
of the oncoming anr into electrical cur-
rent for muhln power. Theoretically,
this conversion even might be used to
accomplish change of rlhn between
drag and heat transter of a re-entry body
and production of lift, by magnetic
means. Aeromagnetic studies also may
iLm.I to the production and acceleration
a plasma by electromagnetic means.
I‘lammdmf. has conducted preliminary
r:*.\lzu;nm.{,nts on nterachon  between

'PRECISION
A-C
POWER
SUPPLIES ..

.. lor
AUXILIARY POWER SYSTEMS
GROUND SUPPORT SYSTEMS
EMERGENCY POWER SUPPLIES

PERMANENT
MAGNET ALTERNATORS
AND INVERTERS

Extreme Reliability = High Efficiency
Static Voltage Regulation = High Speed

The superior advantages of Pesco produced
permanent magnet alternators and inverters
are responsible for their use in many of the
major missiles and supersonic aircraft. By
utilizing a radial air gap permanent magnet
rotating field, all brushes and slip rings are
eliminated, thus reducing radio interference
and explosion danger. Present models range
in size from 25 VA to 12 KVA output at speeds
of 3000 to 48,000 R.P.M. Pesco's creative
research, engineering and production group
offer a completely integrated facility for
your power supply needs. Please write for
full technical data to

Borg-Warner Corporation
3310 Vanowen Street
Burbank, California
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No other missile test
lab can do all the
things we can do

Take our 100-foot test tower. With it we can
simulate the pressure and aerodynamic loadings
that occur during the actual launching and flight
of a missile.

This is just one of the many specialized facil-
ities and tools that we have built up in the last
ten vears. During this decade—because of our
complete responsibility for the development of
a major weapon system —we have also piled up
a wealth of experience in many related fields,

The upshot of this is that we can handle any
project from far-out basic research to static and
dynamic testing of complete airframes.

For example, we can simulate aerodynamic
heating and loading at the same time...on a
complete wing or a large section of fuselage,
We're old hands at applying heat gradients from
leading to trailing edge and spanwise. And we
are equipped to compute temperature differen-
tials, and to predict specific area temperatures.

We're completely qualified to work with any
kind of metals or nonmetals; materials and
processes; electrical, hydraulic and pneumatic
components and systems; structures; reliability;
environmental testing (including re-entry ) ; and
instrumentation.

Now we'd like to solve your problems. The
tougher the better,

Please write to E. R. Schenkel, Missile Divi-
sion Test Lab Manager, North American Avia-
tion, 12214 Lakewood Blvd., Downey, Calif.

MISSILE DEVELOPMENT DIVISION

Morth American Aviation. Inc.

GRAPHITE rods of { in. dia. are shown be-
fore (left) and at l-min. intervals after (to
right) ablation tests in a plasma jet hyper-
thermaal tunmel using air about 12,000F for
a working medium. Needle point resulting
from ablation is contrary to blunt shape as-
sumed h}' maost other maternals studied.

strong (pulsed) magnetic feld and the
argon plasma jet,

e Study and development of propulsion
components. In the held of power
sources, Plasmadyne 1s looking at basic
physical principles which might be used
to generate electnicity. These imclude
fission, fusion, chemical and mechani-
cal processes, as well as vanous tvpes of
radiation and high energy particles n
space as external power sources. (ver
all optimization of electncal propul-
sion systems apphied to space fight nus-
sions are also being investigated, In
these  studies hvpothetical simphhed
missions are created, such as a trip from
carth orbit to and around the moon and
return, Object of the studies 15 to hnd
the optimum specific impulse range and,
eventually, the optimum  propulsion
system for these tvpical missions.

Planet, Satellite Trips

In addition to lunar missions, ncar-
planct trips and earth satellite missions
are being studied.  Analvses include
variations in powerplant specific weight,
structural weight, shielding require-
ments and vehicle size.  Result 1s an
optimum specihe impulse for each
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ONE OF THESE ol PACIFIC

ccelerometers

CAN PROVIDE RELIABLE ACCELERATION
MEASUREMENT FOR YOUR OWN NEEDS!

Four basic Pacific Accelerometer types — already designed
and developed — can be used to meet practically any accelera-
tion measurement requirement! Send for complete data sheets!

HIGH ACCURACY POT

Single or dual potentiometer
pick-off and/or switches . ..
automalic caging mechanism.
A unigue torsion-bar suspen-
sion and restraining system
provides very low hysteresis
with exceptionally rugged, long
life. Available in a wide varety

of G ranges. SERIES 4202

HIGH ACCURACY AC OUTPUT

linear accelerometer designed
for high response systems
requiring AC signal. This unit
provides an accurate, large out-
put AC signal while maintain-
ing a high natural frequency
and low cross talk. Tempera-
ture compensated fluid damp-
ing provides exceptional
dvnamic characteristics with-

ot hu;u":r- SERIES 4204

e e e e—— e e e rm e e memm e R e R —

LIGHTWEIGHT, MINIATURE

I
|
. : 1
accelerometer combines a wide |
flexibility of design and per- i
formance characteristics with a
proven, high production instru- :
ment. Potentiometer pick-off. .. |
wide selection of G ranges with |
an operatingrangeof 0—=1 G I
o 0—=+350 G. |
|
|

SERIES 4201

& X __ g R R _ &R N & _}_ __}___J ——-"——-J

NO CROSS TALK

dug to uni-directional design
this instrument measures ac-
celeration in one direction only,
and cannot produce any out-
put signal from cross accelera-
tions. Pot pick-off . . . available
in a choice of many G ranges.
SERIES 4203

PRVEIRID—

PACIFIC SCIENTIFIC CO.

PO BOX 2M00% LOS AMGELES « LUDLOW 3-8

LO% AMGELES » SAN FRAMNCISCO » SAM

DIEGOD = SEATTLE = ARLINGTOMN, TEXAS

REPRESENTATIVES:

Eostern U5
AERD ENGINEERING CO

Conada

GARRETT MFG. CORP
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Here. in a tape recorded interview,

Herman “Fish” Salmon. one nf

America’s top test pilols gives you
his personal experiences test flying
the new Lockheed Electra:

e "When we take a pilot up for his
first Hight, he's most alwavs surprised
to find there are no Lmn];ulu.ll-::l SV5-
tems on the Electra—it's as easy to fly
as a single engine plane—mno sweat!

"He has settled down and is finding
!um' easy the Electra flies—1 reach up
and cut the fuel on number one engine,
They most always ask—'Tave you
feathered an engine?’ Yaw is very mild
even with a fuel failure, The Negative
Torque System takes over. This per-
mits less than about 650 pounds of
drag as the propeller blade angle quick-
Iv goes to steep pitch, (; almost the same
as auto- feathering ).

e "In other airplanes we would then
have to go throngh nine difterent steps
to clean 1 up the H}EL;JII Flectric svstem

36

“No Sweat”

off, engine oil off, cooling air to nacelle
off, cooling air to generator off, fuel off,
bleed valves off, FJ,TLL\.HI]“HI"-'IL'[ armed,
feather the propeller both manually
and electrically, On the Electra—pull!
—and it's all done. One lever does all
the work. Then, I'll accidentallyv-like,
reach up and cut number 2 engine,
Thev are both out; we're flving on
number 3 and 4 engines—even then
there's no tendency for the pilot to
work hard, no tendency to make wrong
decisions. There are no complicated
svstems. One pull —we're safe.

e "As far as pilot comfort 15 con-
cerned, we talk in the cockpit like we
might in my living room. After 6 hours
n HH: a1r, w L*'rL' no more tired than
after an hour in another airplane.
We're not “bhalls of snakes” when we
s;f."r out.,

“Actually. changing rpms is the
hw factor in producing annoving noise.
Ve have this problem licked from the

start with Electra’s Allison Prop-Jets.
They turn at constant speed through-
out the flight, which makes them
unmique. lo keep the airplane from be-
ing a ground nuisance, we have a
ground idle spced which cuts the en-
gine noise to about onc-halt normul
engine noise. There 15 no popping or
I‘::lrkfiring at the terminal during
engine starts.

e "At take-off, the noise dissipates

slightly as torward motion 1s attained.
You taxi out to the ranway, In the hnal
turn into position, there's some n-
crease as vou go from ground idle to
full rpm and the POWET COmEs on.
T'he passengers won't hear any big
noise increase. Release the brakes, and
the plane accelerates very rapidly. noisc
goces down because of the motion.

"In fact. the lack of noige 15 deceiv-
ing At first, vou figure no noisc...no
power. But vou check your air qwm]
indicator and vou see vou're doing
100 knots!

o "Our climbing speed is fairly hagh

—210 knots is recommended airline
chmb out. Since there's no particular
sroblem around the airport. we don't
1ave to pull it up in the air at high
angles to get rid of noise.

_

@ let's say there's a stack up Lo
20.000 feet when we file our flight plan.
\We might have to wait for say 45 min-
utes before take-off to get a 20,000-foot
cruise altitude. With the Electra we
cdon’t have to wait on the ground until
clearance can put us up at our desired
crmise altitude. We can economically
Hy to an intermediate destination at a
minimum altitude. Sav at a four or five
thousand foot slot. Then, with trafhc
lighter, we can climb out to a higher
cruise altitude.

e "Fuel management is no problem.
I lectra has ~}cnﬂmca 4 tanks. This fol-
lows the unnpl:_ fight station concept
—to Lccp Cverv []lmg in the cockpit
clean, The take-off and landing weights
are close together, You can take- oft,
land at an en route stop, have pas-
sengers deplane, unload luggage and
be on vour way again in minutes. No
refueling.

e "We're in the same engine conlig-
uration from take-off through cruise,
approach and landing. WV hen vou want
to go, push forward. When yvou want
to *'-.]-l.’]-u pull back. No mixture con-
trols, no prop rpm levers, no carb heat
controls,

e "In testing, we've made jel pene-
tration approaches. clearing down
4,000 feet per minute. In fact, we've
let down from 25,000 feet to the deck
in 6 minutes. Beautiful part of this 15
there’s no engine chilling, no wait for
temperatures to equalize.

e “Control response and power re-
EITHH‘I‘EL" OIl aprproac I:l 1SV I:l"ll- PH:'L].‘:.L" t‘n CIY
easy applications rhfp{m cr [mt vou back
onto the glide slope. There's no surge
of noise to annoy passengers with
power changes. No need to build up
rpms...no overshooting and I:hcn
HLtﬂlng Naturally, a piﬁ'}li' can do a
much more precise job of flying with
less work.

“"After six hours in the air in the
Electra, I'm no more tired than after
an hour in another uirplmur."

e "In a descent. the props act like dive
brakes. We pull them back to idle, let-
ting the plane down rapidly. That's

why the dive Haps on the original de-
sign were later eliminated. We can
meet all specs and get all the perform-
ance on the props alone, without a lot
of complex I'l'I;IIZ'LEH{:t'} .

e "MNo sweal on go-arounds. [fvon
overshoot the runway, Electra’s con-
stant-speed engines enable vou to
apply take-off power nght now...no
steps...no moving L::mﬁu levers. All
vou do with the throttle is to change
the fuel opening. Fuel added 15 imme-
chately converted to prop power. These
Allisons are unique in this respect —
we don 't need to develop engine rota-
tional speed betore uht.;lmmg pOWer.
This cuts power response delay to a
minimum. You need power, you push
forward . ..and get it!

Test Pilot Salmon tries a roomy
Electra passenger seat. Note the indi-
vidual intercom overhead.

e "A bonus with these Allison Prop-
Jets: Immediately as you push throttles
forward, the props wash air over the
wing, This gives vou an increase in air
speed over the wing even before the
arrplane starts to accelerate!

® "On touch down, if we're in a hurry,
Electra can stop in about 900 feet. We
put the props into flat pitch, then re
verse. .. slowing the plane to around
40, At this speed, reverse thrust is less
ettective, so vou start to use vour
brakes. Another bonus here is that re-
verse props quickly dissipate wing lift
so vou get solid contact of the Ttires
on the runway.

“It’s always beautiful. You fly this
-JEI']}LH‘.IE' weighing 113,000 pounds,
easy as a amglt pht:‘: plane. This 15 a
pretty broad statement, but I've flown
all tvpes. Electra has a different feel
than others I've been in. The turbu-
lence 15 not real sharp but not wishy
washveither. It's rather like a surfboard.

e "Cockpit visibility is way over what
the specs call for. If vou can see better,
vou do a better job. It's light and airv
and has a roomv feeling. You can sit
three across, which gives you Six eves
to watch with.

o Ilnstruments are the same as on
other jets. Basically they're simple.
Some turbo-props have trimmers and
their engines are otherwise compli-
ated. {."J'n the Electra we don't use any
differential power.

o Even if you lose all hvdraulic power
which is very unlikely mth three
pumps, 2 sources of supply, 2 inde-
1:=L'11-:IIL'|1L svstems, vou can fly it man-
ually, It's work, but nothing dangerous
about it,

“Electra is unigque. It combines all
the modern features a pilot appre-
ciates. He's not going to feel he will
have to wait around an airport for pas-
sengers to load and baggage to get on.
He will know when he's going to work
and when he’s coming %mmf. [f vou
have a maintenance problem pull out
a black box, putinanew oneand vou're
on vour way. As for the propeller.

some |]+:.L'|=1ﬂi: who've vet to fly the
Electra say a prop’s old-fashioned. But
this airplane combines the best prop
characteristics with a jet engine. Once
vou ve Hown ik, you Il\

makes the pl.mE

now —the prop

"Once vou've flown it, vou know: The
- -
props make lllt- plane.’

e A flier since 1931, W hen he began
barnstorming at 18, “Fish" Salmon
tested the P-35, B- 17, the Constellation
and Super ﬂmtuFLmnH F-g94, T-33;
made the first flight on ramjet pow r:r'
flew the first F-104A Starfichter flicht.

Now being delivered and soon to
enter scheduled service with these
leading world airlines: Aeronaves de
Mexico * Amenican Airlines = An-
sett/ANA of Australia « Bramiff Ai
ways+*Cathav-Pacific Airwavs Eastern
Air Lines = Garuda Indonesian An
ways » KLM Roval Dutch Airlines -
National Airhines - Northwest Onent
Airhnes « PSA—Pacihe Southwest

Arrlings » Qantas Empire Airwavs -
'asman Empire Airwavs - Trans
Australia Airhines - Western Airlines,

LOCKHEED

AIRCRAYT CORPORATION

California Division
Burbank, California
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SUB-FRACTIONAL
AC & DC MOTORS
A new series of all-
staninless-steel AC motors
— available in induction
and hysteresis synchron-
ous types: fixed wvariable
and high frequency. New
DC permanent magnet
motors offer greater out-
put in a smaller package.
All AC and DC motors
are precision-engineered
for long life under ex-
reme f.'ﬂ:‘n'l'l'l.'ﬂ'll“l.'ﬂt-.i] LU=
ditions, and manufacture
is automated to reduce
cost.
Electro-Mechanical
Divizion

AMERIGAN

& RELIABILITY
ANID PERFORMANCE RO
ELEGTRONIGS, 1NE.

GROUND SUPPORT
EQUIPMENT

Pictured above is a newly
designed Ground Support
System for the Convair
F-106A Interceptor. A
|.1|.rrlul1-|f.-, motor-driven
generator with multiple,
l'.'!{.t.‘:-r_‘h' controlled electri-
cal AC and DC outputs —
featuring the latest in
transistorized and rotat-
ing power supply designs,
Another new design-
achievement is an Air
Conditioner for held sery-
icing and pre-Hight test-
ing. Capacity: one ton !
Place" your ”rnunli SUp-
port needs in the hands
of engineers who special-
ize in precision designs
for reliability.

Electric Machinery
& Equipment Division

INDUCTION RESOLVYERS
Low null-to-output wvolt-
age ratio and high angular
accuracy—under the most
extreme environmental
conditions! American
Electronics offers a wealth
of engineering talent for
the complete design and
manufacture of induction
resolvers, servo motors,
motor t:‘lL"tim't'hEtL'r:-‘., induc-
tion potentiometers, and
custom servo system
assemblies. A staff of
Application Engineers is
your assurance of the
right design for the right
application.
Instrument Division

WRITE OR WIRE for complete information on any of the above products or divisions

f-f AMERICAN ELECTRONICS, INC.
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missiom and a set of parameters, Wath
this information, ].'LI"-]IJ-lL] bO-gross
weight ratios are established.

Plasmadvne also 1s stressing tlic H[H{E:«
and c]:;u:hq:nurut of electrical thrust
generators.  Among these are  the
thermo plasma or arc jet; magneto plas-
1114 j::l_‘ [:_']{'L'I:rmu;u;;;n-;,'lir.‘ accelerator);
clectrostatic (pure 1onic) source: and
exotic methods for the very far future,
with charactenistics of very high spe-
cific impulse and very low thrust, such
as the photon rocket and electromag-
netic deflection of high energy [‘}ITTLE]LH
such as interstellar dust.

Flasmadvne 15 concentrating on
thermo ]:Ihml and magneto mend
iarnpu!amn because timt are 1 the
specihic :II;|1|'!lI.|-L range most likely to
have practical Ipp]itlfmll i the next
1} vears.

Thermo plasma scheme heats the
gas by electncal discharge (either w ith
or without electrodes) to create the
plasma,  This 15 known as Joule or
ohmic heating and wses the resistance
of the gzas for heating.  This heat or
random energy is converted into thrust
m a more or less conventional expan-
sion nozzle. Specihe impulse 15 seen
to be of the order of 300 to 2,500 sec
although a elear cat upper hmit has
not been established.

Difficulty with the thermo plasma
system lies in the containment of the

AVIATION WEEK, October 13, 1958
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| [--h temperature gas and i the conver-
sion of gas lelrnn energy to directed
CTICTEY. “This involves problems of ex-
cessive heat transfer to the cont: uulng
vessel and, 1n oparticular, to the expan-
siom nozzle. [ Appears that. for the
near future, the thermo plasma svstem
probablv will be hmited to '-»i]-i.-.li'l'i. 1
pulses considerably below 2,500 sec.

A thermo plasma propulsion svstem
15 considered feasible now within the
present state of development, Plasma-
dvne scienbists point out. In the lab-
oratory, the system can be operated
for a matter of perhaps 5 to 10 man.
Engincering problems to extend this
time to hours or weeks of reliable oper-
ation, as for space missions, involves
the main consideration of reducing cool-
g requircments, perhaps by regenera-
tive methods and design rehinements.
Another big difficulty is cxtension of
clectrade ]Ift

In the magneto plasma svstem, the
plasma frst is created (by heat or elec-
h!t. 1l feld) then currents are produoced
in the gas and acted upon by a mag-
netic ’rLL]d which has the effect of ac-
celerating the plasma to hagh veloeities.
Specihic nnpuluu attainable here may
be above 3,000 sec., but the upper limit
presently 15 unknown.

Magneto plasma svstem avoids some
of HH_ difficulties of the thermo plasma
scheme, such as involved in the conver-

1

A B

100N rom random  (heat) CNCTEN Lo
lll]LLtﬂ.{] particle energy, since the par-
ticles are accelerated 1immediately in
the pPrope direction by the magnetic
fiicld, eliminating the nozzle ]:uschhluu
Alsa. a m|i'r1-:_1|L ficld mav be used to
contain the plasma, thus minimizing
the problem of heat transfer to the svs-
tem’s “walls.”

With one or two exceptions magneto
plasma svstems so far concewved ar
practically all pulsed tvpes, which re-
qmn. mm]h clectrical energy storage
m  condensers  and  hagh fr-.qllulu
switchimg. These factors imvolve werzht
penaltics and severe enginecring |‘mrh
lems. Also, magneto |11 s svstems in
volve some ]nul{. heating of the gas and
this creates rmndom  energy  which
usually is lost. Other problems looming
include wall containment factors, .lml
cfhcient recovery of energy stored in
the magnetic helds.

Effort 15 being pushed to develop
conbimuous. MEAgNCto |:|1;L-f‘u;i pmpnhnp.
to attain a high ratio of directed-to-
sandom energy in the pas. T'his rehne-
ment also uuuld be especiallv useful in
plasma tvpe wind tunnels, for attain-
ment of higher gas speeds.

Plasmadyvne is placing equal empha
sis on refinement of the thermo plasma
and magneto plasma systems as thrust
generators.

Plasmadyne’s Magnetohvdrodynamics

Every day industry is turn-
ing to Eckel, the small valve
specialists, for more and
more of the miniature valves
being .r'.l':'m.l"pm'arwf into
major control apparatus.

TR o

Where the

|
l
E T I
t
-J; l problem is cryogenic

1 Eckel AF B2C-2
Helium Series
—180°F to + 200°F

Now in use

eckel

1425 First Street, San Fernando, California

TWX collect San Fernando Cal 9907
Representatives in U. 5. and Canada

e

- : W g Flrr-l.'lt- il
N whot we know

= besl —muniatures

- E E : : Brochure on request,
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The PLANE

Convair’'s F-102A “Delta Dag-
ger" Air Force all-weather
interceptor. The F-102A incor-
porates bhoth delta wing and
NACA *“area rule” fuselage
design for supersonic regime
flight. A single seatl, single-
engined turbojet, it normally
carries both air-to-air guided
missiles and secondary rocket
armament.

The PROBLEM

Brake gaskets on the F-
102A’s landing gear. These
gaskets are in direet contact
with the brake drums. They
must be strong, must remain
resilient, and must Keep their
shape under pressure, despite
high temperature developed
during braking.

The PART

—) )R )Y

HBecause neither the pressure nor the
intense heat affects Silastic™, the
Dow Corning silicone rubber, Convair
has specified it for the F-102A’s
hrake gaskets,

TYPICAL PROPERTIES OF SILASTIC FOR GASKETS

#-_-_____-__-----_-—_----

' 4

Temperature range, "F_______ —130 to 500
Tensile strength, psi . ____ 600 to 1400
Tear strength, Ib/in = — 40 to 200
Compression set, %, (¢ 300 F ______5to 40

For further details, write Dept. 0910.

firat In

Dow Corning

CORPORATION
MIDLAND. MICHIGAN

sllilconas

-.'- .;u«.""-
=l _-___:&g—_'.ﬂ.-'

BRI #ITT

SILAST/C —~

_'!E..Eﬂ"_
e daddatr B

WY TANE A

and High Energy Phvsics Labomtory is
stressing  fund; uan d studies in both
these helds.

Magnetohvdrodynamics basically in-
1.1:]!.:_-1 interaction between Lh{lrrmnﬂ
netic fields and moving electrically con-
ductive fluds.

Studies here are cxpeeted to 1m-
prove the fund of knowledge which
eventually will contribute to develop
ment  of cquipment for apphc 1alal)
m space technology for heating, accel-
crating and Lhmmlmr of plhm 15 by
LlL-'.:tmnmf'm.t]t: me:ans.

Inlhumtun is interested in detailed
atomic processes involving formation of
gaseous conductors, to discover means
for distributing electrical discharge cur-
ients over relatively large areas.

Plasmadyne scientists also are studv-
ing the energy exchange process be-
tween clectric arc and gas How, attemnpt:
ing to develop means of maximzing
energy transker.

I*n.p{rnnmhl techmiques are  being
devised to obtain quantitative informa-
tion on the exchange process to estab-
lish fundamentals leading to the design
of more efficient plasma jet devices,

Big factor in the investigation of
:|LL-:_'1Lr1hnw and channeling f:f plasma
jets 15 n:lf_iumnmhnn of mh,nctjnn he-
tween currents m external circmts and
those inside the plasma. Internal cur-
rents are created by electrodes or elec

trodeless induction by varying the mag-
netic felds.

When gases move through axiallv
symmetric, static and m: !ﬂﬂf.ht fields.
there arc constricting fnr::u which act
on the £as. P];il"q]'l'h][]"n'l'lf_ scientists are
|1ern_zr|nmg expe riments to use these
forces to form magnetic nozzles as 3
means of confining and channeling the
plasma to elimmate the neced tor a
phvsical (matenal) nozzle or to reduce
the heat transfer to nozzle walls,

Another study 15 concerned with the
creation of extremely high magnetic
ficlds in the range of one |m|]|tm to
two million gauss over relativelv large
volumes for thr;'mlr:d periods tor use
m - expenment: il magnetohvdrodyn: 1M
mvestigations,

Also under studv are “explosive”
single-turn coil  geometries  for  very
short pulse durations, Energy densitics
of megagauss magnetic Iuhh COrre-
spond to those of TN'T, indicating the
phvsical problem involved in designing
stable coils for this service.

Other effort 15 aimed at development
of flux concentrators of special alloys
with extremely high magnchic vield
points,

Projected are theorctical and experi-
mental studies of charge distribution
through a standing shock wave in a
plasma jet stream. In these investiga-
tions, particular consideration will be

THE OFFNER ALL TRANSISTOR

TYPE R DYNOGRAPH

... a direct-writing oscillograph with unmatched
features of superiority!

High Sensitivity: 1 microvolt d-c per mm

High Frequency Response: 0-150 cps —£10%
Large Linear Deflection: over 6 cm —14 % linearity
Wide Ambient Range: —20°C to 50°C

Versatile: d-c, a-c, carrier, all with one set of amplifiers

Convenient: Plug-in input couplers for all bridge balancing

Stable: Drift—1 pv per hour at maximum sensitivity

Recording Media Readily Interchangeable: Heat, Elec-
tric, Ink; Rectilinear, Curvilinear

Compact: Eight channels in only 334" of rack space

OFFNER ELECTRONICS INC.

3936 River Road, Schiller Park, lll. (suburb of Chicago)
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given to clectron continuum  radiation
from the shock.

Plasmadyvne scientists are pushing re-
scarch and development on advanced
materials to meet requirements in re-
gimes embracing space technology, nu-
clear ficld and present-day L:ltrudimdumw
and propulsion.

IFecling 15 that solutions to problems
in matenal-gas-temperature interactions
at lagh "'n.Lll:!l Aow still are substantially
cbscurc. Involved are difficulties asso
ciated with melting, vaporization and
sublimation of pure and mixed maternals
and their effect on heat transfer. It has
been demonstrated in nose cone ang
hvpersonie  tunnel  experiments  that
these processes can affect performance.

Plasmadvne 1s now proposing a pro
gram to make very detailed studies of
mteraction of matenals wath gas ]muml
ary lavers. Graphite generallv will |
used as the base matenal for nnuh'm—
tion of Factors such as sublimation,
chemical reaction and crosion.  Also,
since graphite becomes porous at high
temperatures, various organic gases and
liquids, and possibly morganic gases,
will be transpirated ”Il'f‘rll”ll the ma
terial to determine interaction between
the graphite and the boundarv laver as
a result of the transpiration.

Considerable experimentation 15 be-
ing carried out on performance of mate-
rials in plasma jet tunnels—equivalent

Whatever your requirements for direct-
writing oscillographic recording . . . investi-
gate the ability of the Offner Type R
Dynograph to do the job better and more

simply. Write on your company letterhead

for descriptive literature and complete
specifications.
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P—- + Both Damping and Integrating types available with parameters to your requirement.
p—=- = Complete size range: 8, 10, 11, 15, 18, Can be designed with gear train.
Py » __54°C to -{-125"C ambient temperature range.
() P~ « Designed to MIL-E-5272.
P « Assembled under closely controlled environmental conditions.
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CUMPLETE LINE 125D B to studving matcrials in high-tempera - = — —
ture, high- velocity air flows—to gathir
and leading edges of manned space veln- |
cles.
b ides, carbides, cermets, graphite and
fU YOUT })T[‘]lﬂ H[" Sj’_}{"{' E)‘?{' “’f“}_}j organic plastics, such as phenolic Tami-
of 3,000 to 7,000F at tunnel velocities
of 5.000 to 12,000 fps, Gas densibies
atmospheres.  High-temperature  per-
formance factors, such as oxidation re- |
shock, are being checked. Air and argon fﬂr quallﬁEd g]i'aduate
are heing used predominantly as work
Results have been reasonably  con- englneers W].th EXPEI'IEIICE! 11
sistent with theorv m that the higher
have best, but thermal shock, and par-
ticularly oxidation, prohibit use of these

data applicable both to re-entrv bodies |
SERVO MUTUR TACH GENERATORS Materials laboratory is studving ox- | Majf_}l‘ Sﬂutherﬂ Califﬂrnia
111?1*1:I glass hber, in temperature ranges miSSile Operatiﬂn has
imvolved are of the urdrr of (1.1 to .IH.JF immediaie npenings
sistance, melting point and  thermal
ing fuids.
melting pomt iterials generally be- e
materials in unprotected forms.

Instrumentation Systems

High Temperature Coatings with general knowledge of missile systems, including

This led to extensive studies of pro-
techive |1|-:rI1 temperature coatings. Re-

propulsion, guidance, structures and electrical systems.

sults |1n-r_ inchicated that on d” mate-
rials, these coatings substantially  1m-
prove performance in high- '[li.l!]'h].'l'l'.]"ltlll"i.

Guidance Systems

‘ ) ' environment, but that »]1Lr;1h¢_ coating . =S i -
400 CPS SERVO MOTOR — TACHOMETER GENERATORS design is required for cach base BT Experienced in research and testing of practical hardware, and
; ri_]_I This mav ]”1,'[]]1,'[_ Efulf.l.{.fl {'_“]1'[”&:1-, with I"I'I:’i'll"ll‘."l"l‘lﬂfit‘ﬂl ha['kgl‘l}llﬂd fﬂr E}'Etl"mﬂ H"HIFEIE.
~ MOTOR GENERATOR in which the mterface is chosen for
Oster Type Size l:gﬂ 'il;ilt Roter Rated Voltage H:Hiu Watls Tsnll Exci, Qutpul Lin.% [ Null Phate phyvsical compatibility with the base
| " | gmem? a1 o1 PN Fﬂ'ﬂ:{.‘ or 1N . .JE!."H";'H wonew | ™ {:"ITE material, gradually changing the com- _
] - |][!H-1l'l[]]1. of the coating to prov ide exte- F]lghi TEEt
BTG Sas-01 ’ L% o or i W B0 .2 0.16 8 0.25 0.5 15 ¥ rior environmental ]amEuhuu
*10MTG-6228-02 10 2157 49 0.72 115 115/57.5 9,500 24 0.26 115 0.45 1.5 19 + 107 e {]11‘1”:: ]'JI'E".IILL"-"-{."'- [l{.‘-ililplil with the Eﬂ[’kg'l'ﬂund should quﬂilf.}' for plﬂnnlng and I'nrmulaimg
10MTG-6229-12 | 10 2.100 29 1.09 33/16.5 52,26 9,500 1.0 0.28 76 0.45 15 13 L 10° I"']d.'ﬂ'l:hllr{:ll] have given signifhicant ad- entire flight test programs.
= F E
‘JoMTG-6229-03 | 10 | 2100 29 | 1o 25 26 10,500 30 | oz 18 0.3 15 1z | 10 YATBEES ~,']“w {""‘H“"E“J* oatmg ]r“_{'h'
] : lasmadyne  scentists clam.
10MTG-6229-15 | 10 | 2100 29 | 108 26 26 10,500 30 | 026 26 0.3 15 12 | +1 b il R A
. = Plasmatron permits temperatures in ex-
SRR 2% Y B st i /18 B w3 | S0 i i 13 5 | =l cess of 20,0001, exceptionally  high AerudYﬂamiGE
1IMTG-6251-13 | 11 2,531 1.0 1.3 115 115/57.5 6,500 35 | o8 115 0.55 0.5 19 +10° velocities, and an mert atmosphere.
1IMTG-6251-00 | 11 2,531 7.0 11 115 40,20 6,500 15 0.63 115 0.55 15 19 L 100 In the coating procedure, spray ma- Must be able to analyze missile configuration to determine
1IMTG-6254-01 | 11 2.200 6.0 1.1 115 115/57.5 6,500 35 0.63 115 0.55 1.5 19 10" | “]“‘] 15 “1IL'1IT-'E] Iﬁl a powder into II]IL aerodynamic performance and stability and control
lasma, usually helium or argon.  In- el
15MTG-6280-01 15 3,281 14.0 5.3 115 115/57.5 5,000 6.2 . . . + §° } - acterisic
, ' ' i ) Bl o | e & 3 tense hmr of Hu ]]1r!"r'||'|| instant: 1|'H_|.’Jllt‘-.h characteristics.
1EMTG-6302-02 18 3,680 20.0 5d 115 115/51.5 9,000 160 | 27 115 3.0 0.2 13 - YPrav fur ]][I_I]I_['_'I_’I;[HI n:n‘[n Hu, l'Ll!-.f.
1BMTG-6302-04 | 18 3,680 20.0 5.7 115 115/57.5 4 BOO 9.2 24 115 - 3.0 0.2 13 + §° mctal. _ ; - .
- e = | ' Advantage of the process is that it Vk’ﬁll pa]d ]ObS

*These units designed for 85°C ambient but same characteristics can be designed for 125°C. {Additional 21.4 watts for heater, the values given are independent of ambient temperature. allows E”Jtm” with PIdC ticallv any ma-

terial in the |}Lr|ndlt table without oxi- fO]_" quﬁliﬁ&d peﬂple

dation of the base material or the coat-

Other products include servos, synchros, mg. Example: Tungsten with a melting
resolvers, motor-gear-trains, AC drive MANUFACTURING CO. ‘:;:!'l'lt ‘::}1 I[-ll:_-l t Iluﬁa}?l l‘H"]l]LiIHH 1.:.“% H 1 t1 'd
motors, [JC motors, servo mechanism as- Your Rotating Equipment Specialist Pt ik ek i ; ] clocating expenses paid.
semblies, reference and tachometer gener- _ _ bide with a melting _P'_”'“t “'1:_ 7.800F, '
ators, servo torque units, actuators and Avionic Division and molyvbdenum disihade, which melts |
mutor driven blower and fan assemblies Racine, Wisconsin at about 4,500F, have been spraved For information on these and other engineering posilions, wrile:
. without oxidation on materials such as
- ‘ 237 Morth Main Street : v Eﬂjﬁhw !hd Inconel, chromium, molvbdenum and Mr. H. A, Roberts, Dept. 451
i : Hempstead, L. 1., New York ; ver City, Californic mobium (columbium), '
. FEASYERN OFFICE /' phone: IVanhos 34653 WESTERN OFFICE /' Phones: EXmont 1-5742 TExos 01194 T | I Missile Division
i TWX He M 'I'JIIIE f THE. Me ‘ﬂ?l ¢ -E'H’Ihl]f"'-. erlml sibstantia V 1111
' I " : ikl TR D - proved '_L:u,rfnnnrmw of refractorv met- | North American Aviation, Inc.

als, graphite and several other materials
under consideration for application in
re-entry  bodies, leading  edges and
rocket nozzles. |

Interesting, varied work on designing transistor circuits and 12214 Lakewood Blvd., Downey, California

Engineers For Advanced Projects: servo mechanisms. Contact Mr. Robert Burns, Personnel
Manager, in confidence. !

Projected for the immediate future | —
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all in the day of a RAVEN

Resupply — shuttling critical battlefield equipment anywhere, anytime— is only ane of many vital dulies for
the Army H-230D RAVEN. lts brand of multi-mission versalilily 1s essential fo Army Aviation's role in a
nuclear age that has forgolten the meaning of status quo.

Good natured and rugged, the H-23D can be depended upon for every light helicopter requirement: obser-
vation . ..command recon ...evacuation...combal recon...training ... communications... fiaison. .. wire
laying . .. and photography,. to mention a few. Performance is the key. Performance, high load and space
capacity buwilt into a rugged ship.

And now, Hiller has added a 305 hp engine to the same basic ship. The result is the 12E, a three place

helicopter with giant capabilities.
HILLER @ ATRCRAFT CORPORATIOIN

PALO ALTO, CALIFORNIA + WASHINGTON, D.C.

15 L]"""!”l”“"'l” OF Coupiment wlieh will
perimit ':_'H-IHF}|L'1L' inert  environmental
comtrol of the plasima jol sprav process.

Long-range rescarch with the plasma-
tromn mH he directed to plasma chemis-
trv and the production of completely
new high- -temperature materials through
apphc lTLmI. of high heat and high pres-
sure.  In this wav, l]:ltil'i.h_il -L]l.l..un{“h
ieactions which were not possible :
lower temperatures will be able to hl;
mvestigated with the extremely high
lheat available in the plasma jet. This
upens the door to possible use of more
common materials for high-temperature
service, instead of using the generally
strategic  materials nhit-h have heen
drafted for such service.

Plasmadvne's upper atmosphere -

strinnentation laboratory 15 engaged 1n
measurement of scatter and absorption
of 4 number of wave ]Ll]“Hl bands—
light (experimental studies), and ultra-
'I.IIH|{_I and millimeter and centimeter
band radio frequencies (theoretical
studies). This work 1s.tied 1 with deter-
mination of environmental phenomena
in high lTavers in the atmosphere.

One of the results mav be the deter-
mination of phvsical ]:uhuunnun at al-
titudes likelv to be mvolved in trafhc

experienced in the near future of space

technology developments.

I'hese studies use both natural light
and racho waves and artificially produced
pulse beams to probe outer atmospherc
conditions. One ]mmhlL L!‘Ji']l]l{ﬂ]“l'l iof
this pulse beam probe is in a re-entry
tvpe spacecraft to furnish instantancons
|1|fnn|11hm1 on mte l'-'llh_vr.l density for a
considerable rhahnu ahcad of the
vehicle, to achieve safe re-entry attitudes
at the very high speed mvolved.

Another ]mmhlhh SCCT1 15 tn 1sC S0V
cral |:]]H|]-IL*- on the sides of ; SPaCL
vehicle to control vehaele urir.-nl::tjuu.

[n conjunction with its studies in the
upper atmosphere mstrumentation lab-
oratory, Plasmadwvne is plannming the de-
velopment of a range-hinding telescope
tor locate more accurately the scattor-
ii[rnhl['illg 20105

$5.000 to Be Given

| A
For Space Research

New York=The largest cash award
for scientihe  achievement  available
through anv scientific socicty, the Lowis
W. Hill Space Transportation Award,
will be admimstered annually beginning
January, 1960, through the Institute of
the Aeronautical Sciences. The award
v oantended to encourage space  trans-
portation for peaceful purposes.

he award will consist of an honorar-
nmun of S3.000 to an mndividual o up
to S10.000 for a team contribution, and
- eertificate. First presentation will be
neade at the TAS Honors Night Dimner,
|y, 1960
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ADVANTAGES OF
NEW REVERE

FLOWMETER !

Modulated 400 cps output—
Proportional to Flow Rate

Constant OQutput Amplitude of
2.5 volts —Independent of

Flow Rote

Only 2.5 PSI Maximum Pressure
Drop

1
2
3
4, +1.0% Transmitter Accuracy
5
6

Rate Indication —=Total Flow —
* or Both

Exceeds -350°F to +300°F
Temperature Range

7. Adaptable to Telemetering

8 High Signal-To-Neise Ratio...
* No Shielding

©_ Signal Fed Directly to Remote
* Indicator...No Preamplifying

SYSTEMS

Designed for missile, aircraft, test cell
and various industrial metering applica-
tions, these Revere flowmeter systems
handle all conventional and most special
fuels and fluids. Bi-directional flow...
long life with low maintenance because
of minimum thrust and no seals or gaskets.
Can be submerged.

Transmitter design provides modulated,
400 cps, constant-amplitude 2.5-volt sig-
nal...insures reliability at low as well as
high flow rates. Signal is fed directly to
Revere airborne indicators...is adapt-
able for telemetering. Also can be used
with many standard indicators, recorders
and electronic counters.

SPECIFICATIONS of Standard Transmitters

Line Sizes* | linch | 1%-inch | 2-inch | 2%-inch | 3-inch
Flow Range, GPM * * 3-40 10-125 | 20-250 | 30-400 | 50-600
Weight of Transmitter (approx.) lb. | 1.1(S8) | 2.0(S8) | 1.4 (AA) | 2.0(AA) | 2.7 (AR)
Transmitter End Conn, Thread | Thread | Flange | Flange | Flange
Material, Standard Transmitter : 303 Stainless 61-5 Aluminum Alloy
(Mil-§-7720) (Q0A-325)

Impeller Speed—Rated Flow: 3000 RPM
Pressure Drop at Max. Rated Flow: 2.5 PSI**
Accuracy Over Flow Range: +1.0%

Send for Engineering
Bulletin No. 1067

Temperature Range:—350°F to 4-300°F _ Jr_ —
Fower Requirements—Rate System: 115VAC, 400cps, 3 VA |:-__-, !
Total or Rate & Total: IIE‘ME 400cps, 10 VA

*Other Sizes to order # % Determined with gasoline 310ther materials to order Lﬂ% .

Wallingford,

A SUBSIDIARY OF NEPTUNE METER COMPANY

Connecticut
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AERONAUTICAL ENGINEERING

A

SPARROW 111 missiles are partially recessed in F4H-1 belly. Note cranked-up wing tips and slight area rule.

Two Engine Concept Key to F4H-1 Design

By Craig Lewis

St. Louis, Mo.—McDonnell 11411-1
has been designed around a two-man,
twin engine LLIH{.LP[ to operate as a
Mach 2 Navy all-weather fghter which
4lso can be used in an attack role.

The new McDonnell carrier hghter
15 in the midst of competitive Hight
testing at Edwards AIB in a program
that will determine whether the F4H-1
or the one-man, single engine Chance
Vought FSU-3 w il provide the Nawy
with its next fAghter generation (AW
June 9, p. 43).

With more than 30,000 1h. of thrust
avaitlable from its two General Electnc
|79 engines and atterburners, the F4H-1
has a top speed well above Mach 2
McDonnell sayvs the hghter has the
greatest range of anv Navy turbojet

T!g]l[‘t_“ u]n{h means the F4H-1 has a
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combat radius i the 1,000 mi. class.

The F4H-1 can carry both Sparrow
[1I and Sidewinder missiles, as well as
external fuel stores, in its prmary
defensive fighter nussion. The airplane
also has a bombing system which per-
mits various delivery techmques for
conventional or nuclear weapons on an
attack mission, giving it the advantage
of Aexibility in operational use.

With two crewmen and two engines
packed in its 56 ft. fuselage, the F4H-1
15 a very dense airplane. McDonnell
designed the fighter with the conviction
that this dual configuration is both
safer and more Liﬁ{iult than the one-
man, single engine approach. Company
feels tlm'r use of a pilot and radio
operator  crew  combination  promotes
more efhcient and effective use of the
fighter's armament in foul weather and
against the hazards of enemv electronic

countermeasures. Since present aircraft
are so fast and closing speed on a po-
tential target is so rapid, McDonnell
thinks two men are necessary to carry

ighter through the launch. combat
and return evele under all-weather con-
ditions. Chief F4H-1 project engineer
Herman D, Barkev told Aviariox
WEEK that the dual crew can do a bet-
ter and more complete job and has a
better chance of bringing the aircraft
back,

The use of two engines 15 viewed as
another safety factor, and the appeal
of the McDonnell airplane relies to a
great degree on this dual conhguration
|'.|L"'r'|.£'_.'|1 LEH'ILL]:I'E Il"H:':'J;_I'.]I'IE'J CTCWIIEAN I'l'i
the F4H-1 1s a radar operator. He has
no flight controls, dlt\mugh there 15
1mui-icm i the F4H-1 for controls in
the No. 2 position 1f the Navy wants
them. Dlml flight controls have been
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EMGIMNE AIR IMLET is variable ramp svstem, im which boundary air is bled off at ramp hinge and I;Ilrmlgh ramp holes. Leading and Trail-
ing cdge faps are extended as the I'4H-1 assumes landing configuration (below ).

-L J -

HOW F4H-1, which has an engine mounting lavout similar to the USAF F-101, differs from the USAF airplane is indicated below. F4H-1
has enlarged vertical tail for improved high speed control, and horizontal tail has negative dihedral. Cheek inlets also differ. Parabrake for
F4H-1 is in tail cone.
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THE BIG F’
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The Auto-Lite engineers shown here are checking
the thermal characteristics of dozens of different
kinds of insulation materials. You can be sure that,
no matter what the results, they won’t be satisfied.
They'll go right on looking for other materials that

can resist even more heat.

In keeping with the times, Fahrenheit is a mighty
important word at Auto-Lite. The Big F° gets top
priority in the search for better insulation materials.

Hundreds of different wire insulation materials are
being tested here by the finest trained personnel
using the most modern research techniques and
equipment. Out of these tests comes a wealth of
knowledge important to all customers served by

Auto-Lite.

No matter what you need—whether it be high
temperature aireraft wire or cable, magnet wire or
wire for electronic and electrical applications—why
not tell us your insulation problem and let us help
you in reaching a solution.

AUTO-LITE.

w[jtﬁ; GMJJ MDIVIS!ON

THE ELECTRIC AUTO-LITE COMPANY # Port Huron, Michilgan # Hazleton, Pennsylvania
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UNDER CONTINUOUS STRESS:

Creep can ruin
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your best designs!
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Whether your creep problem is sagging socks
or stretching struts, the result is pretty much the same:
Things don’t hold their shape the way they should,

Garters we don’t have. But we do have new titanium
alloys which offer a rare combination of excellent
creep resistance plus light weight (density 0.163 lb/cu. in.),
ereal tensile strengths (to 175,000 psi),
and outstanding corrosion resistance.

In bar and forging stock, there’s Ti-BAl-1Mo-1V.
[ts short-time elevated temperature properties are similar
to Ti-6A1-4V, one of the most widely used titanium alloys,
Yet “8-1-1" offers as much as a tenfold increase
in creep strength between 600° F, and 1000° F. This means
that, for an equivalent stress level, Ti-8Al-1Mo-1V
raises the effective operating temperature /507 F.

In sheet stock, there's Ti-4A1-3Mo-1V,
which offers excellent formability because of good tensile
elongation, bend ductility, and low yield strength
in the solution-treated condition. Yet this alloy can be
heat-treated to strengths of 175,000 psi.

At Toronto, Ohio, Titanium Metals Corporation
of America is now operating the world's only plant designed
and instrumented solely for rolling and forging titanium.
With this facility, TMCA can furnish you
the best quality metal, on the fastest delivery schedule,
at the lowest possible price in the industry today.

T
L1

11. . \
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TIMET ©
. P ' e
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TITANIUM METALS CORPORATION -

: OF AMERICA
233 Erﬁaﬁway. New York 7, N.Y.

SALES OFFICES: NEW YORK « CLEVELAND » CHICAGO » DALLAS » LOS5 ANGELES

provided 1n MeDonnell's  two-man
I-101B interceptor.

With two engines, the pilot of an
I'4H-1 can extend his range o1 1ni.h:'r
capability bv shutting down one engine

end conserving fuel. Of course, single

cnging operation carries with 1t a con-
siderable penalty in decreased speed and
altitude performance.

A key difference between the com-
peting FSU-3 and F4H-1 is the rocket
engine which Chance Vought will use
along with the |75 engine to gie 1s
fighter greater altitude capability. Me-
Donnell's fighter also could be htted
with a rocket engine, either in its tail
cone or, more likelv, 1n a pod arrange-
ment. But chances are slight that a
rocket engine will be adapted to the
I'4H-1, and McDonnell will be relving
en the considerable power available
from the two J79 engines to carrv the
airplane through its flight test program.
Design Change

Work on the F4H-1 began in Sep-
tember, 1953, when MeDonnell got a
development contract for a twin engine
aircraft then designated the AH-1.
Later, new requirements forced o de-
sign change to accommodate radar arma-
ment control svstems which  provide
advanced air-to-air  massile  capabibty,
New design specifications were estab-
lished in Julv, 1955, and the amcratt
was redesignated the F4H-1.

McDonnell put the design through
5,300 hr. of wind tunnel :m:ﬁ free flight
testing in cooperation with the National
Advisorv Committee for Acronautics.
Some of this testing resulted in changes
in design of the tail and wing.

Construction of the F4H-1 started
in August, 1956, and the first prototvpe
was completed last April. After exten-
sive ground testing, chief test pilot
Robert C. Little flew the new hghter
for the hrst time last May 27 at
Lambert-St. Louis Municipal Airport.

With the frst airplane i flight test
al Edwards AFB, McDonnell 15 now
working on the rest of the initial Navy
order for 23 aircraft. Modifications
now anticipated on later models are
expected to make the I'4H-1 more
versatile and effective. Thev include
installation of a larger radar antenna
which will increase search range and
scan angle and attachment of mulh-
purpose pvlons to the wings so more
missiles and more advanced missiles
can be carried. Special equipment is
planned which will permit effective
ground control of all nussions.

The prototvpe F4H-1 was powered
by a General Electric J79-3 engine on
its first 50 flights, but the airplane now
has a J79-2 engine which provides more
thrust, Further performance improve-
ments are  expected when J79-2A
cngines are installed.

Air supply for the engines 1s con-
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\ Edgewater Rings

reduce machining time
save critical materials
assure dependable uniformity

SECURITY pretty well sums up the reasons
why ring users specify EDGEWATER. High
quality means security in the application.
Accurate forming to close tolerances provides
security from excessive machining costs.
Prompt deliveries of a wide variety of ring
sections and sizes spells security from ex-
pensive delays.

Edgewater Steel Company

P. O. Box 478 « Pitisburgh 30, Penna.
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RYAN

IS EXPANDING
IN ELECTRONICS
IN SAN DIEGO!

RYAN

IS HIRING
ELECTRONIC
ENGINEERS

TO EXECUTE
NEW LONG-TERM
CONTRACTS FOR
NAVIGATION

AND GUIDANCE
SYSTEMS

Get in on the ground
floor now with
America’s pioneer in
C-W Doppler Radar

ELECTRONIC
ENGINEERS
for environmental test,

components, and mate-
riel evaluation and math-

ematical analysis.

DESIGN ENGINEERS

for microwave antenna
development, circuitry
design and evaluation,
and analog computer
development.

FIELD ENGINEERS
capable of handling engi-
neering problems in the
field.

SYSTEMS ENGINEERS
to integrate, analyze, and
evaluate navigation and
guidance systems.

PRODUCT AND

PACKAGING ENGINEERS
to direct design, layout,
and installation of elec-
tronic systems into com-
plete product packages.

Write today to

JIM JACKSON
for details.

RYAN

AERONAUTICAL

COMPANY

DEPT. A3
2701 HARBOR DRIVE
SAN DIEGO 12, CALIF.
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How an electronic engineer from St. Louis
found a better job and a better life
In cool, clean, clear-sky San Diego

[t was the last day of our wonderful vacation
in San Diego two summers ago. We were sit-
ting on the terrace at the home of a couple
we'd known pretty well back in Missouri,
looking out over the bay.

“It must be wonderful to live here,' said
my wife. She sounded wistful.

“That it is)" agreed our host, and his wife
chimed in with “When can we expect you?"”

“We've just about decided to come oul
when I retire)’ 1 told them.

“When you retire?” snorted Tom. “Why
wait all that time? Make the move now/!”’

“There's a little matter about a job!" I
retorted. “I'm doing pretty well where I am?’

“*Mavybe vou can have vour cake and eat it
too,” sald Tom. “San Diego's got a tremen-
dous aircraft industry. Growing fast 1n elec-
tronics, too. Lots of opportunities. Why don’t
vou check a few companies tomorrow morn-
ing before jp'c-u start back. Ryan especially.

HERE WE ARE in our new home=in mid-winter. QOut-
¢ door living must have been invented in San Diego.

I hear they're going like a house afire’’

So 1 did—and the people at Rvan had a place
for me. It carried more responsibility than
my old job—and it gave me a chance to plunge
into a brand-new phase of electronics. | guess
| hadn't realized that I'd been getting into i
rut...that I was ready for a bigger assignment.

That's how it all began. Coming to Rvan
was the soundest decision [ ever made. I'm
petting a real sense of personal satisfaction
out of the advanced work we're doing in con-
tinuous-wave radar. The company has recog-
nized my progress, too—1in a langible way.

Meanwhile, my wife and [ feel that for the
first time we're really living. We love our new
home...the Kids can play outdoors every day
of the year...we're close to the beaches and
the bay and just a short drive from the moun-
tains or the desert.

San Diego’s a cosmopolitan city. Lots of
interesting people who've come here from all
over the U.S. Fine stores and restaurants and
theaters. Excellent schools, including a four-
vear state college and a new branch of the
University of California.

But the topper 15 our chmate., Never hot,
never cold, always delightful. So far as I'm
concerned, those Midwest summers and win-
ters are just history.

Any electronic engineer who knows thal
his ability and experience have fitted him for
a bigger job ought to talk to Ryan. We're
growing faster than ever —and we need men
who can grow with us. We now have many
full-fledged career jobs waiting to be filled.

trolled by two vanable devices in the
mtake svstem. The varnable duct de-
sign - on the F4H-1 was ongmall
nranually controlled, but 1t s now
]mmn,t_', out as an antomatic svstem

Inmtial control of the air supplh
comes at the inlet where NMeDonnell
has used a standard tvpe of variable
ramp  svstem. Boundarv laver is bled
off in front of the mlet, at ramp hinge
and through holes in the face of tElL
rImp.

Farther Llhmg the mtake svstem the
air supply is rationed bv a shding bell
mouth inlet duct in front of the engine.
By this means, the engine air u:]JIJ]'i.

-in he n|:|t|1m..r=r.'~d for varions engine

comditions, and all excess air 15 routed
past the engine and dumped at the
cngine exit nozzle, giving a bvpass
cHect.

This byvpassing of excess air not onlv
gives more precise control of engine air
supply, but it passes r;rmlingl AT VT
the length of the engine.  Another
I |:rru|:]|.||:_|.' of the bypass sleeve 15 a
titanium inner skin in the engine com-
partment which provides a hrewall m
the- area.

Wing Configuration

The wings on the F4H-1 have a
span of 38 £, 5 m., and are swept 45
deg. Thev have lmcllug and traling
Lu."-'rs. Aaps, and an atleron and spoiles
combination has been emploved  to
provide good low and high speed con-
trol on lateral surfaces. 1'4H-1 wing
uses o standard NACA airfail.

After wind tunnel testing, McDon-
nell decided to sweep the outer wing
panels upward as a means of obkining
cftective dihedral and improving lateral
stabilitv.  Outer puu:h appear to be
swept up about 12 deg. from horizontal
Wings fold for storage at the pomnt
where the hips are cranked upward.

Wing tips were cranked up because
it was easier than cranking the wing
spar at the center section, a move that
would have meant landing gear changes
and other design modifications.

I'4H-1 has speed brakes which move
downward from the underside of the
wing just aft of the mam gear, "The
weportedly canse very httle trim change
en the airplane,

Starting with the sixth airplane off
the line, the F4H-1 will have a bound-
arv laver control svstem which will
improve attitude and control in the
approach conhguration and cuat landing
speed about 7 kt. This svstem 15 a
standard type developed by NACA at
\mes Laboratory and reportedly is ver
similar to that used on the FSU-3,

McDonnell chose an overhanging
tvpe of tail sechion for the F4H-1 be-
caase 1t saves weight and  gives  the
arplane better clearance n the carrier
ipproach configuration. Arresting gear
15 fied into a forward keel, and there 1s
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no need for bechng up the tml to
handle it.

Use of this overhanging tml, however,
leaves the horizontal slab tail too high
tor a swept wing. 50 after some tunnel
testing, MeDonnell acrodvnamicists de-
cided to drop it about 25 deg. to give it
a lower verhical location.

Vertical tail was modified by enlarg-
ing it to improve high speed directional
hLllﬂhtj.- The low aspect ratio bl
gives away some subsomic stabilitv to
cet the improved supersonic stability
that comes with pure area.

Tail cone houses a parabrake as 4
sufetv feature for shore operations. The

par; thrake also has a potential for ]':nlhnrr

the fighter out of a spin. Spin tech-
nique hasn't been tried on the 1°411-1
vet, but 1t has been done with  the
MeDonnell F-101.

The F4H-1 meets the demands of the
aiea tule, although it has onlv a small
amount of pinching at mid-fusclage.
The hghter has a smooth arca rule curve
over the greatest part of its length
Advantages of the area rule he chiefly
i the transonic range. and the F4H-
lias plenty of power to carrv it through
that arca.

The four Sparrow 111 missiles carned
by the F4H-1 are semi-subimerged in
the arplane’s bellv.  This has advan-
tiges when the missiles are carried, but

standing association,

management is required.

sales volume and expanding
President of Sales.

AVIATION SALES

One of our clients, the technical and sales leader in its
field, is undergoing planned expansion and offers this
rewarding, satisfying position that will compel the
interest of fully qualified applicants seeking an out-

MANAGER — COMMERCIAL SALES
518,000

To direct multi-million dollar sales program for domestic and
foreign markets. Manage group selling complex equipment
developed for ;:mrllt.u]ur customer rcqulr{.mt.nti involving sys-
tems approaches to electronic application in the aircraft indus-
try. Careful evaluation of problems encountered In preparation
of technical contracts. project administration, pricing and hai-
son with established research, development and production

An engineering degree plus at least ten years experience in
electronics, airframe, or airline operational equipment engi-
neering including sales management is required. Commercial
or military pilot experience helpful.

This is an excellent opportunity for a qualified executive who 1s
intrigued with the growth potential inherent 1n an increasing
product lines. Report o Vice

This position is located near the east coast in a com-
munity that offers the best in family living. This
aggressive company, medium in size, is well “known
for its competence and has acceptance throughout the
aviation industry. It has an excellent reputation as an
employer and offers exceptional benefits,

Our fee and all interviewing and relocation expenses are as-
sumed by our client. Convenient interviews arranged by send-
ing duplicate resumes to My, D. M. Cowin,

ORGANIZATION BUILDERS FOR 27 YEARS%

Western Saving Fund Building
Philadelphia 7, Pa.
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WESTINGHOUSE INGENUITY Opens the Way to-Better Jet Aircraft ‘Performance

1004 Jet Inventions
in the Last
Two Years

Engineering and research scientists at Westinghouse
made 1004 invention disclosures—each representing
an improvement in jet engine design—during 1956
and 1957. The number of inventions this year is
keeping pace with previous years, proving that
creative engineering at Westinghouse is striving con-
stantly toward better, more efficient jet propulsion.

Westinghouse, designer and builder of the first
American turbojet, now holds more than 175 U. S.
patents—many of them basic patents—on the jet

engine, A few of the Westinghouse “firsts” in the
field include the axial flow compressor, iris exhaust
nozzle, annular combustion chamber and step wall
combustion liner,

The Avwviation Gas Turbine Division is a com-
pletely integrated facility for design, development,
testing and production of propulsion systems. For
further information, write: Westinghouse Electric
Corporation, Aviation (Gas Turbine Division, P.0O.
Box 288, Kansas City, Missouri. J-564047

You caN BE SURE...iIF TS

Westinghouse %




How to Handle
System Surgery

Where to lay the scalpel is rarely the result
of engineering considerations alone. Those
responsible for the successful operation of the
systemn must consider: (1) the requirements
of the system as a whole, and (2) the ability
of suppliers to furnish that level of subassem-
blies or units which fulfill overall system
requirements with maximum efficiency.

In the field of servo control systems and
assemblies, Daystrom Transicoil has demon-
strated the necessary engineering and pro-
duction experience to achieve full optimiza-
tion of sub-systems and assemblies—
mnvolving the use of servo motors and motor

generators, gear trains, synchros, servo ampli-

fiers, servoed indicators, and other servo
components, Our work, to date, has included
missile guidance assemblies, autopilot sub-
systems, radar control svstems for aircraft.
position display devices for shipboard navi-
gation, air-borne camera control assemblies,
flight control assemblies for supersonic air-
craft . . . and our experience is growing as
fast as the servo field itself.

The specialized help you need to turn
modern system requirements into optimized
working sub-systems and assemblies is part
and parcel of our business. Contact us direct
or through our local representative. And if
vou need servo motors and motor generators
in a hurry, check into our 24 Hour Service.

IN CANADA :

PARACHUTE BRAKE extended, McDonnell F4H-1 rolls to a stop in front of St. Louis
Municipal Airport terminal. Brake has potential for pulling the aircraft out of a spin.

the wells offer some penalty when fiying
without the Sparrows.

[F4H-1 fuel system uses bladder cells
in the fuselage similar in location to the
[-101, but the new fighter has an im-
proved transfer system and also carries
fuel in integral tanks in the wings.

Standard air-to-air armament 1s the
four Sparrow [1Is nestled under the
fuselage, but the F4H-1 can carry Side-
winders on wing pylons at the same
time, and more Sparrows probably could
be slung under the wings. Conventional
and nuclear weapons can be provided
in order to give the F4H-1 the flex-
bility of an attack capability.

External fuel stores also can be car-
ried, slung in a centerline rack or under
cach wing. The fighter can be refueled
in flight.

The F4H-1 has a flight control sys-
tem which uses a General Electnc
auntopilot with the same basic features as
the Minneapolis-Honeywell system in
the F4H-1. It has push-button capa-
bility for automatically holding the
airplane at chosen speeds and  flight
conhgurations.

To the greatest extent possible, Me-

Donnell has used systems in the 1°4H-1
which are already proven in service n
previous  McDonnell aireraft.  The
power control system, for instance, can
be traced back to the XI-88, and 1t
is essentially the same, with some im-
provements, as the systems in the F-101
and F3H, including the longitudinal
feel system.

Other features can be traced buck
to previous McDonnell models, includ-
ing the twin engine concept which was
used in the Phantom and Banshee,
and which has also been proven in the
high performance F-101.

McDonnell also feels it has learned
from some of its past troubles. For
example, the F-101 had brake and tire
trouble. The company savs these prob-
lems have been cleared up with the
["4H-1 gear. F4H had some early
troubles, but McDonnell savs these
have been cured. The Navy fighter has
a triple brake system. In addition to
the regular power brakes, it has an
independent emergency system which
parallels the regular braking system,
and there is also a manually operated
hydraulic brake in case of failure.

LIBRASCOPE

analog digital

converters
shaft to
digital encoders

Four models
7 - 19 bits

Binary
Coded
Decimal

now Five models
0-19949 to 0-359,99%9
capacities

Gray

One model
B:hits

Features of Librascope Shaft Posi-
tion-to-Digital Converters include
serial/parallel time shanng, dou-
ble brush pick-offs, no dead time,
variety of codes, digital-analog
and analog-digital conversions.
They are designed for the transfer
of data from a shaft position to a
form suitable for digital compu-
ters or data logging sysiems. Spe-
cial converters are designed to
meet customer regquirements (in-
cluding Sine Cosing). Please sub-
mit desired characteristics.

Write for Catalog E10-1

ol

DAYSTROM TRANSICOIL

Daystrom, Lid., 840 Caledonia Rd., . <
i Toronto 19, Ont.
Biltilak st Dayetias. 1he ronto nt Chrysler Tests Ducted Fan Vehicle IBRASCOPE
FOREIGN: Ducted fan research vehicle is under development by Chrysler Corp.’s Defense Operations
Daystrom International Div,, Division for Army transportation Corps. Unit is 20 ft. by 10 ft.; double rotor is powered T e T ——— s

WDHEESTEE, MDNTG{]FH"IEH? EDUHT?, Fl.lﬁi.. L FHD HE.Z JUNG *1‘2'12 1 IU[J I':FH]J]]'I!" HT. .y Hi"'ﬂ-:']]'l"'l. II_"., H. 'I'.I. h!l'l 35[} ]]F. '.'IiI'ET'.'IH -E“gi]‘f_". \r':l'lll.‘i-i- dl:ﬂﬂct ;liT tﬂ d‘EEiIEd P“Fliti“n [‘“I ‘Irliﬂ[_.- [".ll]:'hi][t\-. LIBRASCOPE. INC.. 40 E, VERDUGDO AVE., BURBANK, CALIF.
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passenger safety, visibility by Swedlow...
.+« NOW through “stretched acrylic’’' windows on transport’s Big 4

707 B30

ST TANY

-8 168

Jetliner Elecira
DoucLAS AIRCRAFT L KHEED

Company. INC. ncraft Chipotadion.

«ssand new executive aircraft

I§9XS)

Gulfstream

GRUMMAN AIRCRAFT
ENGINEERING CORPORATION

Swedlow stretched acrylics are making another important
contribution to aviation. This time it's passenger windows
for the world’s most advanced jet and turbo-prop transports.

These windows are unique. They are the product of
Swedlow’s unmatched skill in the stretching and optical
refinishing of transparent glazing materials.

They have high strength for safety and excellent visibility
for passenger enjoyment. Though light in weight, they have
toughness, craze resistance, and low notch sensitivity which
meet rigid aviation standards.

Optical refinishing, an exclusive new Swedlow process, sub-
staritially improves optical quality. Now in production, this
technigue is solving the optical problems in transport aircraft.
Write today for more information on visihility by Swedlow.
Dept. 10

Swe d]uw

PLASTICS COMPANY

Los Angeles, California » Youngstown, Ohio

e

WING vortex generators (left) on Boeing 707-120 smooth airflow and raise critical Mach number .01. Fin vortex generators (right) have
been incorporated to obtain full rudder effectivencss instead of the hydraulic boost system, primarily for engine-out-at-takeoff condition,

Aviation Week Pilot Report (Part 11):

707 Imposes No Undue Stress on Pilot

By Richard Sweeney

Seattle—Highest speed attained in
Aviarion WEeEek's flight evaluation of
the Boeing 707 jet transport (see AW
Oct. 6, p. 70 for Part I) was Mach .92,

This was accomplished without the
and of Mach trim or vaw damper.

Force reversal starting at approxi-
matelv Mach .84 and extending through
approximately Mach 91 proved much
less a problem than expected.

Forces were light enough so that the
airplane was flown to the maximum
speed without automatic control aids.

Minimum trim was used and manual
voke pressure was used alone from Mach
&5 onward to sample control forces
from the expected reversal point to
maximum speed.

At all points i this speed spectrum,
manual control was effective and forces
built up considerably without pitch
trim being used.

Zero trim point was approximately
Mach .85 in level flight.

Repetition of the high speed run,
accomphshed starting .H about 33,000
ft. altitude, with Mach trim engaged,
was extremely smooth, with consider-
tbly less control foree,

Speed warning devices are horn and
melodic gong sound; both units were
activated at approximatelv Mach .9 to
warn the pilot of onset of limit speed.

For dvnamic loading (q) limits, the
airspeed  gage mrnrimn’ru a “harber
pole” hand which ndes constantly at
that indicated airspeed which produces
limit loads, adjusted for ambient atmos-
pherie conditions,

During F&R flight, all four engines
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a defimte vaw,

were shut down and restarted, one at a
hme, at 37.000 ft.., with the lowest

speed \]]Llf_lﬁl.’.f] at 210 kt. IAS. Dunng

an engine shutdown and restart, Dutch
roll can occur if rudder work 15 not
prompt and proper; however, this
proved no significant problem, and all
cngine shutdowns and restarts were
done without aid of the vaw damper.
No. 3 engine was restarted at 205 kt.
IAS, right at the low edge of the speed
spectrum  for this altitude.

Shutdown of the turbojets produces
but much less than
would occur with propeller driven air-
craft. Rudder deflection forces are not

high, and control effort is directed to-
ward preventing Dutch roll more than
anything else.

Inducing accelerated stalls with the
aircraft resulted in an airframe “rattle”
with ample sigmhcant warnming of the
condition prior to heavy Lﬁ:_{:l"-‘. Severe
effects are not ]:nrr]-chu:-:,d if the aircraft
15 kept within the acceleration limits
placarded.

Stalls were performed in a vanety of
configurations, at approximately 13,000
ft. altitude, at gross weight of 190,000
Ib. and various power {‘undlh:}m How-
ever, use of power above flight idle pro-
duces little major feel change in char-

PROPELLER A/,

RATE OF CLIMB
o

V', ~PROPELLER A/ ——

fz -707 TYPE A/

707 _TYPE Ase

707 _WITH LEADING EDGE FLAPS

AIRSPEED

PLOT of a tvpical airspeed rate of climb relationship for propeller and 707 type aircraft,
Note how leading edge flaps flatten the top of the curve for the 707 jet aircraft at V..
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707 Leading Edge Flaps

Renton, Wash.—T'o delay airflow sepamation, extend high lift cocfheients at high
angles of attack and :,4: better climb rates at takeoff, Bocing Airplane Co. ]hl"'l
developed leading edge flaps which are being incorporated on production 707-120 jet
transports.
| Developed in o Boeing continuing product improvement program, the leading
edge flaps are used to obtain the largest single performance increase in this Hight
regime at the least cost in time, tooling and production effort, and weight, They are
not intended to increase economic takeoff gross weights or takeoff and landing dis-
tances primarily, although gains are made here,

Since the angle of attack, related to airspeed and attitude, is critical in large,
swept wing airplanes at takeoft and initial climb, Boeing sought to increase the
spread between airspeed at which the airplane becomes sirbome and that at which
the pilots could get into trouble by too high an angle of attack, lower airspeed or
steep attitude.

Leading edge flaps are tailored to this model, have a 10 ft. span which extends
inboard from No, 1 and 4 enging pyvlons. Chord is 14 in. and a large madius is

RELIABILITY
AND ACCURACY AT
-65° F
TO +200°F

T/l ‘electronic escorts’
bring all-weather travelers safely home

Soon now, TI-built and TI-modernized airport surveillance
radars will meet air travelers far outside congested airport
areas and escort them electronically to an ideal approach
fix. The Civil Aeronautics Administration has already
ordered this potent safety factor for more than seven dozen
major U. 5. airports. Able to keep tabs on large numbers of
aircraft operating in airport approaches (up to 60 miles
distant), TI radars will log all aerial moving objects over
video maps pinpointing navigational aids and hazards. In
“ducks only” weather, the traffic controller can switch from
linear to circular polarization for a clear look through clouds
and precipitation,

Close kin to Texas Instruments military and industrial
electronics, T1 airways radar benefits from the most advanced
technologies practiced today. Details on this new aspect of
TI's 28-year-old capabilities may be obtained by writing to:
Service Engineering Department . . .

apparatus division

systems management

EISEEIHE — reconnaissance, airways control, anti-
submarine warfare, anti-missile, countermeasures,
airborne early warning, navigation, attack control,
missile systems, engine control.

equipmenis — radar, infrared, sonar, magnetic
detection, computers, timers, telemetering, inter-
ELI"I.'[\, I'!"l'i.l.‘l'{_'l-\'.-'ﬂ"-’l;."., H'[:'tlll'."!j.. 'I'Jl."ll.-!'li."L'lf EL"I]::i, Engilll}
instruments, transformers, time standards, and
other precision devices.

research /design/development / manufacture

%

TEXAS<{{)INSTRUMENTS

000 LEMMON AVENUE

I NC ORPORATED

DALLAS 9, TEXAS

fHap travel exceeds 9 deg., and o check

acteristics,

mcorporated on nose of flaps in the estended position. Travel to a single fxed
position results in a 110 deg. arc with respect to wing reference plane, or an angle
of 70 deg. with wing reference plane extended forward of wing leading edge.

Leading edge flaps are hyvdralically actvated automatically whenever the main
valve precludes accidental retraction in case
of hydranlic failure. Construction is aluominum alloy. A continnons hinge along the
span is faired in open and closed position to ensure clean air flow,

In development, Boeing experimented with full span leading edge faps but sta-
bility became marginal at the stall. Particular segment was chosen to get improve-
ment in desired areas of wing and provide optimized spanwise aerodynamic char-

{)rigiu;ﬂ work on low _-.,i;u;ud devices was -.u;cuuqﬂh.hud in the Em_'iug transonic wind
tunnel with flight test on the —5U prototvpe correlating wind tonnel fndings, pro-
viding a means for final optimization of devices.

sctenistics, merely sends the aireraft an
extra distance upward prior to  butet
and break.

Stalls attempted trom nonmal Hhght
proved impossible—one runs out of ele-
VA tor |}1'inn’ to buttet, let alone |1_'.||'_|1:i1lff'|
the break point,

The arreraft must be trimmed down
to about 160 kt. 1AS in order to retiain
cnough clevator to accomphish a fall
stall,

I“irst stall was done with spoilers shut
off, 30 deg. (approach) flap, which
hmul*]tt the outhoard atlerons into nse.
Lscar was up.

Imitial buttet occurred at about 130
kt. TAS, and the wrplane had to be
worked on down to 120 kt. before the
break. The shuddering, shaking, ham-
mering, buffeting and general hi tni wiork
!'J:lllHUZI of the pﬂul to bring the air-
plane to the break should definitely pre-
clude any pilot’s madvertent stall. After
mitial buftet, the pilot has to use con-
siderable ¢xertion to bring the airplane
throngh the buffet region to the stall
point,

Lateral comtiol romained  excellent
through the stall, Rudder work was
minumal, with vaw damper off.

'his stall was held throngh mitial
mto sccondary stall, to check lateral
comtrol retention and vaw achon.

Rudder work through the last halt of
the mancuver, 1., after inttial, through
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the noscup and [1ru]':llﬁ mto secondarv.
remained  minimal  with  the atlerons
bemmg the predomuinant control throngh
(it

After the break from secondary, the
nght wing dropped, and 1t wis necessan
() t]m]u I]h; nose and iniHate recovery o
icgan lateral control.

-f"_;[';]”'-. through additional conhgura
tioms, with hp:nh rs operating, viclded
:]:r]urnuﬂhl.tLh the same flight character
istics, 1.e., lateral umrml remaIng  ex-
cellent through the buftet and to the
break, and 15 retmned if recovery 15 mih-

ated mmmediately after the break,

Additional stalls were performed at a
30 deg. Aap sething without spotlers, and
with '-.]:m]u*-. '||"'|[1' ab 30 .;];_..- ﬁlii 20
deg. Aap and in the clean mnh"nrlhnn
Gear down configuration deercases stall
speeds, but otherwise leaves character
istics unchanged.

Clean conturation stall produced a
tendeney to drop the nght wing after
the break without going Thnlll.f'h to a
seeomcary stall.

Watching the aireraft’'s wing during

a skall from the passenger  compart-

ment vields a fascing Ihn" 1i|u11] 1\ of w Ing
ﬂl..‘nhl]lf'l. the huu]m” and 1H[H]HIL1|
loads occurring during the stall. as the
wing works hq. wilv during the ma-
NICUVET.

Another stall was performed with 30
deg, Hap o a half rate left turn. Charac

The remarkable gas-danmiping feature of
the Model A301 answers critical missile
ancd aireralt testing demands for an ace-
celerometer of accurate, reliable oper-
tion over a wide temperature range. ..
without the use of a heater jacket. The
Model A501 produces—Hat up to 30
cveles per second=reliable signals for
rapidly changing acceleration.

Range: =5 to =50 ¢
Excifation: 5 volts DC or AC (rms)
Dutput: +20 millivolis
Mon-linearity and Hysterasis:
MNat more than 419 full scale
Waeaight: 6% ounces

For detalled technical data to answer your needs,
write far Bulletin ASO1TC,

INSTRUMENTS, INC.

accuracy / intagrity / reliability

12401 W, Qlympic Blud,, Los Angeles, Calif,
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GROUND CONTRoOL of largel drone centers in air-portable van,
Men at console maintain contrel through flight instruments. Path
of drone is traced automatically on plotting board at right.

I

AIR CONTROL relays commands from ground station to drone
where distance or terrain block direct beam. Air director may

also onginate control since it has complete microwave system. launching ground-to-air missile.

GREAT RANGE Of Sperry mucrowave command guidance system is shown
in diagram. Ground station (1) controls target drone (2) either directly

THE STOFEY BEHIND THE STORY

TR

rﬁ"""

PROBING ANTI-MISSILE DEFENSES, remotely-controlled drone flies at hupurmnu
speed toward target aren. Test measures alertness of defense svstem and speed in

p——t———————————J 400 MILES

or through air director (3). Drone draws fire of defense system which
launches ground-to-air interceplor missile (4).

RADAR SYSTEM WILL ENABLE USAF
TO TEST ANTI-MISSILE DEFENSES

Can guide “attacking”™ drones 400 miles at supersonic speeds

How good are our anti-missile defenses?
A new Sperry Microwave Command
Guidance System recently demonstrated
for the Air Force will help military offi-
ciials find the answer. Applied to super-
sonic target drones used to simulate a
missile attack, the system will aid in test-
ing the readiness of air defense units and
ground-to-air missile defenses.

With a range of 400 miles, the Sperry
system can guide a drone along a preset
course with precise accuracy from a mobile
ground control station. It displays a drone’s

path automatically on a plotting board,
receives information continuously from
the drone on its speed and other flight
conditions, and commands the drone's
engine and flight controls. When the earth’s
curvature or obstructions block the ground
signal, the system operates through a
director aircraft which is a flying duplicate
of the master ground control station.

In working with the Air Force to develop
the new system, Sperry made use of its
broad experience 1n gyroscopics and elec-
tronics as well as its mastery of microwave

radar for guidance and control of missiles
and aircraft. Since 1946 Sperry has been
designing and producing complete long-
range control systems for drones and
unmanned aircraft—including the first to
fly directly through an atomic cloud.

AERONAUTICAL EQUIPMENT DIVISION

SP [H HY GYROSCOPE COMPANY
Great Neck, New York

NVISION OF SPERRY RAND CORPORATION

AVIATION WEEK PILOT Richard Sweency
makes a panel check prior to beginning a
stall in the 707. Airspeed gage reads 210 kt.
and the “barber pole™ g limit speed is aboul
350 kt. Gages, in relation to pilot’s hand
are: airspeed (two gages left); RMI-ADE
gage (behind hand): Spermry  horizon-zero
reader and clock (right)., Lateral control re-
mitined excellent throughout the stall, Rud-
der work was minimal, with yaw damper off.

[L"I'Ilf"ifili_'h I'L'I'II..I.i-IH lHIIL' 110 dS HH,' :I:‘Hl-"n'i.i“":!-
mancuver, if wings are leveled prnior to
the break. No snapping tendency was
observed and the mancuver was done
without vaw damper.

With spoilers moperative at Iagh
speeds, control pressures stav about the
same tor turns, but roll rate 15 naturally
decreased. With spoilers moperative al
pattern speeds, about 170 kt, m ap-
proach and conhguration, roll rate 1s
hetter than at hluh speeds due to out
board aileron use, and control PICSSUTCS
are relativelv lighter than at high speeds.

Low Altitude Capability

Low altitude maneuvering with the
707 15 excellent. Good ‘-IJ]I]‘J1L‘- of this
capability were obtained after a descent
from altitude to  perform ILS  ap-
proaches on  Paine Field, north of
scattle. A Northrop I-89-equipped in-
terceptor umit 15 based at Paine, and
descent was made while Paine  was
imtiating a hghter dispatch, with van
mg departure routes used by the nli-
tary anrcraft.

Several sharp dives and turns were
niide to put extra margins of distances
between N709PA and the departing
interceptors, and still arrive with  the
transport at the proper spot for the
untial approach to the Pane 1LS.

Steeply banked turns were made with
placarded accelerations reached in level
and descending flight path, and while
control forces were higher than normal,
they were not excessive, and roll rate
with the spoilers was very high.

[First  approach  was  made  with

coupler of the PB-20 auntopilot, a very
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precision
helmsman
in the

GIANNINI'S MODEL 3416 FREE GYROS MAN THE HELM
IN THE NAVY'S TALODS. Mid-course guidance of
the TALOS missile is achieved by riding

a radar beam to the vicinity of the target.
Immediately after launching, aerody-

namic considerations require the missile

to fly a straight and narrow path, main-
taining constant attitude. Giannini Two-

Axis Free Gyros have been piped aboard
the TALOS to hold it "steady as she goes!”

(fiannini measures & controls:

il 5] I k T v &
o A | b P AR T

Te Py Qu M T, Py TAS

G. M. GIANNINI & CO., INC,, 918 EAST GREEN

Remotely Energized Electrical
Cage-Uncage System

Low Drift during High Yibration

Unrestricted 360" Travel
of Both Gimbals

Two Precision Potentiometer
Pickoftfs

PRECISION
INSTRUMENTS
AND CONTROLS

STREET, PASADENA, CALIF.
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From Honeywell,

a quantitative report

A device may be called “reliable”—but only when reliability

is expressed numerically can we control and improve it.

The Military doesn't ask for a "reliable” aeronautical de-
vice—it asks, for example, for a device with a .999 Reliability
far 1000 hosrs of operation. This gives us an expression of
Reliability in a quantitative term that is not only meaningful
in specifying performance, bur also allows us to control and
improve Reliability during design and production.

To that end, Honeywell believes that every phase of its

operations—planning, design, production, testing, storage,
shipment, maintenance and operation in the held—must be
included as factors in determining Reliability. It 1s Honey-
well's goal to establish numerical values for as many of these
factors as possible.

The following 1s one example of how far Honeywell has
already come in establishing quanttanive Reliability pracrices.

THE PROBLEM: A .999 Reliability for 1000 hours—or 1 failure per million hours

ek bl
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1. Reliability over a 1000-hour operating
period as a funcrion of mean time
to failure,

84

Last year Honeywell was called upon to design and manufac-
ture an integrated limiter whose function was to disengage
the automanc flight control system of an advanced high-per-
formance aircraft immediately prior to overstress of the air-
frame. The requirement is a .999 probability that no failures
will occur in 1000 hours of flight.

Experience shows that given the mean rime berween fail-
ures the random failure law may be used to predict Reli-
ability. Substitution into the graph at left shows that a
limiter which fails on the average of once every 1,000,000
hours will meet the 999 Reliability requirement.

THE DESIGN—To make limiter specifications compartible

with the requirement, the following techniques are pracriced:

Simplicity—The simpler the design, the less chance for
built-in failure mechanisms. As a hrst approximarion,
Honeywell uses the chain law of Reliability, which states
that the Reliability of an assembly is the product of the
Reliabilities of the parts. This allows us to evaluate the
effect complexity has on Reliability.

Derating— Used because we know a part's Reliability goes
down as stress is raised from zero to the part's rating.

Design Review—Prior to final testing, the device is sub-
jected to a design review by senior designers, a parts ap-
plication review in which each part is examined by an
expert, and a qualification test by an independent expert.

Afrer initial design of the limiter, the mean time berween
failures for the circuir is computed from the mean time be-
tween failures of the parts. At this point, mean time between
failures for the limiter is predicred to be 11,000 hours.

on reliability

Redundancy is introduced

To raise an 11,000-hour mean time berween failures to the
required 1,000,000 hours, fwe parallel basic channels, each
able to fulfill the complete function alone, are mated. This
raises mean time between failures to 131,000 hours, still a
long way from the required 1,000,000 hours. The graph
(below) shows the relationships and solution,

o -
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2, Two channel redundant system reliability
over a 1000-hour operating period as a funcrion
of channel mean time to failure,
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3. Reliability of 2 redundant system of two 11,000-
hour MTBF channels over 1000-hour operating
period as a funcrion of the operating
time between checks.

Periodic Checks, the Solution

It is found that a periodic check every 50 hours to make sure
both channels are operating will result in a mean time be-
tween failures of 2,000,000 hours. This meets and even sur-
passes the requirement. Above is the graphical solution of
the computations.

Testing Bears Out the Resulis

The limiter is tested for 16,000 channel hours with zero
failures. Computations show there is only a 10% chance that
the Reliability is less than .999 for 1000 hours of limiter
operation. This test is conducted under environmental con-
ditions in Honeywell's evaluation laboratories in which any
standard environmental requirements can be simulated,
Honeywell also utilizes government sled tracks for qualifica-
tions involving supersonic environments.

-.—_ﬂ--_——__F_ I T e — — — — — — ] WIS M

Some Further Resulis of Honeywell Reliability Methods

The above account is only part of the Honeywell Reliability
story. Equally impressive are these examples:

» MG7001 Servo: 10,800 hours mean time berween fail-
ures based on 500,000 hours experience.

» HG2 Integrator: 35,600 hours mean time between
failures.

« Safety and Arming Mechanism: no failures in 50,000
unics built.

e Fuze Mechanism: no failures in 1,500,000 units,
tested twice each unit,

Results such as these make Honeywell the logical choice for
work in the design, development or production of systems
and components to meet military specifications. Call or
write Honeywell, Military Products Group, 2753 Fourth
Avenue, South, Minneapolis 8, Minnesota.,

Honeywell
MWilitany Prodcs- Croup
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In today’s tight competitive market your
aviation advertising dollars must work
doubly hard. Space technology and its re-
lated hardware — Lunar Probes, Manned
Space Vehicles, Earth Satellites, Missiles,
Dyna-Soar — have opened new horizons for
the aviation industry. Developments in buy-
ing practices are rapidly changing. Radi-
cally different aircraft and missiles are
taking to the skies. Engineering manage-
ment men are hard pressed for new sup-
pliers, and new prospects. The only source
where they can obtain complete aviation in-
dustry buying information is in the pages of
AVIATION WEEK'S ANNUAL BUYERS’ GUIDE...
the ideal medium to reach over 70,000 key
buying influences the year round.

Buyers of aviation products and equipment for air-
craft, missiles and space vehicles will be looking for
companies and products in the FOURTH ANNUAL
AVIATION WEEK BUYERS GUIDE. The new 1959 edi-

THE ONE AND ONLY COMPLETE BUYERS’ GUIDE

... Serving the Entire Aviation Industry

BENEFITS TO READERS

Complete — Covers the entire aviation industry.
Five major product divisions, sub-divided into
1800 individual product categories.

Quick and easy to use.

Products are cross referenced.

Complete listing of government procurement agen-
cies. Tells: Where to go; Who to see; What
they buy.

Alphabetical manufacturers index.

BENEFITS TO ADVERTISERS

Year long ad life.
Multiple exposure of your message.

Advertisers receive bold face produect listings which
include “advertisement page reference,”
Advertisements are produet indexed in addition to

regular advertisers index.
Reader service cards to supply you with key in-
dustry sales leads. |

tion is more complete, more up-to-date, more essen-
tial than ever before. If you sell in the aviation
industry, your advertising belongs in the Buyers’
Guide — as well as your company product listing.

BE SURE TO RESERVE SPACE IN THIS EXCLUSIVE ISSUE=NOW!

Published — Mid-December.

Closing date — November 1, 1958

® o

el

Aviation Week

CONTACT YOUR DISTRICT MANAGER Including Space Technology

55 Public Square; Daollos 1, Tex., The Vaughn Bldg., 1712

Commerce St; Detroit 26, Mich., 856 Penobscot Bldg; London
E. C 4, England, 95 Farringdon Street; Los Angeles 17, Calif,
1125 West Sixth St; Pittsburgh 22, Po., 919 Oliver Bldg: Philo:
delphio 3, Po., Six Penn Center Plaza; San Francisco 4, Calif,

68 Post Street; 5t. Lovis B, Mo., Continental Bldg.

McGraw-Hill Publishing Company, Inc, 330 West 42 Street,

New York 36, N.Y.: Other Advertising Soles Offices: Atlanta 3,
Go. 1301 Rhodes-Haverty Blidg; Boston 16, Moss., 350 Park Sq.
Bldg; Chicago 11, 1Il, 520 N. Michigan Ave; Cleveland 15, Ohio,




smooth |:J]1Jl.,L'[|t1lL'. Breakoft at 500 ft.
above held level was made, and air
craft brought around for another ILS.

Use of throttles on the 707 does not
call for hght and easy movement. Pilot
can move levers back and forth fast, and
acceleration of the engines, which in-
corporate Fairly recent hvdromechanical
tuel controls, was tast, Anticipation of
power requircments was requireed, but
not cxtreme anticipations which have
been talked of in some quarters.

Power 15 apphed with the thrust
levers sooner than would be requured on
4 piston engine; thrust buildup 1s fast
and  acceleration 15 not slow  when
POWET Comes .

Landing checklist for N709PA was
again an F&R tvpe, covering more than
would be required for normal landing.
However, one item which 15 important
here 1s checking for brakes oft, with
the anti-skid unit tested and a check of
indicator on overhead panel above the
pilot accomplished.

Setting up for landing in the 707 is
ne more dithenlt than in piston air-
craft; if anvthing, it is easier in that
there 1s less to do.

Since 707 speeds at low altitudes are
not greatlv above those of today’s trans-
ports, initial entry is made at about 180
kt. Landing at Bocing I'ield has the
initial approach made across Secattle-
lacoma International Airport, with a
left turn onto final for Boemg.

On  the approach across Seattle-
Tacoma, airspeed 15 reduced to V. plus
30 kt., with V. here referring to mini-
mim safe H}'Ing speed or what would be

“unstick specd o takeott, Gear s
down, landing checklist starts before
turn onto fnal, completed on final.

As with landing any aircraft, sctting
up properly on the final approach con-
tributes greatly to landing the 707.
Fstablishing rate of descent desired ac-
corcing to terrain, holding steady, bleed-
ing off airspeed from initial value to
arrive over the fence with about V. plus
10 kt. s the best procedure.

On final, made without vaw damper,
fateral oscillations can be a problem if
allowed to start, and it started, not
damped out, First approach in N709PA
wound up with some oscillation, due to
a shlight correction, which was not al-
lowed to occur again, although the fiest
landing was satisfactory despite the ap-
proach,

Descent Rate

Descent rate approximated 500 fpm.
for first landing. Should a pilot hnd
himsclf high on the fnal approach, use
of spoilers will drop the aircraft to the
desired position with precise applica-
tion indicated, although with the cxtra
speed  margin and  power application,
an incipient undershot 15 not hard to
correct for in the 707.

Spoilers usually are not used on final.
Amrspeed 1s controlled by athitude and
rate by power, and establishing desired
conditions as soon as possible on the
inal precludes the necessity for use of
spoilers.

As the 707 comes over the fence,
Aareout is mitiated at approximately V.
plus 5 or 7 kt. Flare is smooth and

H-43A Equipped with Bear-Paw Landing Gear

Kaman H-43A crash-rescue helicopter for USAF is equipped with bear-paw landing gear
designed for mud, sand and snow operations, Note inboard fins, characteristic of H-43s,
H-43A, powered by a Pratt & Whitney R1340 rated at 600 hp. max., is equipped with
Kaman in-flight rotor tracking device, rescue hoist, cargo hook and litters for injured.
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FOUR KEY
ASSIGNMENTS
IN PROPULSION

To men already seasoned in advanced
power research, Chance Vought offers
opportunity to join small-group R & D
effort in nuelear and space propulsion,
and in advanced fluid mechanies.

Senior Propulsion Specialist. Advanced
Engineering or Physics Degree with a min-
imum of 6 years applicable experience,
To conduct research and development in
the felds of advanced heat transfer and
space environmental systems; pursue tech-
nical studies of specific cooling methods for
hypersonie vehicles; interpret advanced
hypersonic cooling progress and advise
Chief of Propulsion.

Senior Propulsion Engineer. Advanced
Engineering or Physics Degree with a min-
imum of 6 years applicable experience.
To conduct special technical studies to
optimize energy sources for space propul-
sion systems ( both primary and auxiliary
yower ): supervise applied research and
evelopment in the space engine and auxil-
iary power and control fields; monitor
advanced studies of propulsion require-
ments and methods,

Nuclear Scientist. Advanced Engineering
or Physics Degree. A minimum of 6 vears
applicable experience, To conduct special
technical studies in the nuclear field; super-
vise nuclear specialists conducting applied
research um% development in nuclear
propulsion and auxiliary power: monitor
nuclear propulsion advanced studies in staff
capacity for Chief of Propulsion.

Engineering Specialist, Advanced AE. or
M.E. Degree preferred with a minimum of
5 vears experience, To conduct applied
rescarch in advanced Huid mechanies in
high supersonic region; perform design
analvsis of hich Mach number airceraft and
missile inlets and exits, and technical stud-
ies of Auid dynamics and control devices.

Oualified engineers and scientists who
would like to join Vought's projects in
propulsion are invited to inguire.

S, J. TownsExD,
Chief of Propulsion,
Dept, M-17

OUGCHT

AFRCRAFT
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Vought Vocabulary

& , @ f® "
IC '11 a‘bll l'ty o« Fleet-proved heritage of Crusader IlI,
backed by 41-year Chance Vought tradition

Reliability, like superior speed, altitude and maneuver-
ability, is built into Vought missiles and aircraft.
This vital ingredient is the Fleet-proved heritage of
Crusader III, Chance Vought's automated all-weather
Navy fighter.

Crusader I achieved a major breakthrough when
it became the first 1,000-mph-plus fighter to operate
from aircraft carriers. This airplane established U. §.
and world records...became operational faster than
any modern jet in history., In an era of increasing
technical complexities, it is proving its reliability aboard
Navy carriers in two oceans.

Regulus I became an operational missile as early as
1955, It has proved its reliability with a record of more

e

Crusader I on duty with the Fleet.

than 700 flights. Regulus I1, carrying on this tradition
for reliability, in September accomplished history’s first
flight of a supersonic missile from a submarine.

Experience gained with Crusader I and the Regulus
missiles is the heritage of Crusader I1I —a heritage
backed by 41 years -of developing, producing and
servicing reliable sea-going weapons.

Scientists and engineers: pioneer with Vought in nmew
missile, manned aircraft, and electronics programs. For
details on select openings write to: C, A. Besio, Supervisor,
Engineering Personnel, Dept. M-17.

OUGHT AIRCRAFT

fFNCORR PO R AT FDO v DALLAS, TEXYXA S
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THE MAN BEHIND THE GREASEGUN ... The exploits of the fliers
and aircraft that are keeping our nation secure can not be written
without proper credit to the unheralded man behind the greasegun. He
is a member of a maintenance crew...a crew chief...a plane captain
who 1s content to enjoy the reflected glory of his ship. Something of
him flies with every aircraft, and when ship and erew return safely
he knows hig job has been well done. For he knows that nothing could
fly, no pilot could elimb aboard without his contribution. Kaman Aireraft
recognizes the job these men are doing and gives them a tangible salute
by designing helicopters which require minimum maintenance and make
the man behind the greasegun whistle while he works.

THE A{ﬂﬂﬂ# AIRCRAFT CORPORATION

PIOMNEERS IN TURBINE POWERED HELICOPTERS
BLOOMFIELD, CONNECTICUT

= L

e

Rheem SD-2 Surveillance Drone Tests Complete

Rheem Mfg, Co.’s SD-2 surveillance drone has completed successful test flights at Army Flight Test Station, Yuma, Ariz. Drone is launched

from metal framework on standard Army truck, assisted by two rockets.
mformation to control center. Recovery is by parachute.

nose 15 not required to be extremely
high, and technique is to complete Hare,
cut the power, hold the speed and the
atrplane flies on '-1'|:|Hlﬁl]k1". It can be
made to float, or can be dropped i as
well, and in either case, recovery 15 as
with a propeller driven aircraft, Since
speed is adequate, acrodynamic control
recovery is effective, and power ean
also be used.

After the mam wheels contact the
erpund, the nosewheel 15 lowered and
spotlers are raised quickly to dump lift.
As spoilers are nuised, a noseup pull is
felt, probably the result of high forces
ipplied on a long moment ann from
the main landing gear trucks.

Thrust reversers are activated as soon
as spotlers are up. Moving thrust re-
verse levers to their first mu:]nmn:l]
stops activates the clamshell doors, and
as doors close, stops disappear and
levers are moved further aft to increase
power.

A definite tug is felt with application
of the thrust reversers, and the airplanc
decelerates fairlv sharplv. Reversers can
be operated up to 90% rpm. on N,
down te 60 kt., after which power is
reduced to 1.5 EPR. The airplane can
be controlled using differential reverser
power as an adjunct to rudder during
mitial roll and can be used alone after-
wards. High buffet associated with re-
verse propellers 15 not present  with
Boemg thrust reversers.

In up-and-down flights at Boeing, no
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brakes at all or shight applications at
turnarounds for takeoff, were the order:
thrust reversers and differential power
m conjunction with nose-wheel steering
were used for taxi and ground control.

In one landing at 172,000 Ib.. b
'om Lawne, B{:me_j_ test pilot who
checked ont Aviarion Week pilot, the
aircraft was touched down approxi-
matelv 1,000 ft. down the runwav, was
-.ulniz-hh.]*. stopped at 5,000 ft, marker
and allowed to back up several feet, all
with reversers alone, operated at pre-
scribed levels. No brakes were touched
and steering was by nosewheel,

Characteristics Assessed

Landing by Aviarion Wrek pilot at
VITIONS 11:_117]1!“-. up to and mcluding
159,000 Th. emphasized the 707-1207s
controllability, stability and good land-
ing characteristics. Speeds varied from
approximately 125 f-.;l', after flare up to

about 155 kt.. according to gross weight.

I all ]ill'l{']llg# an effort was EI[lL bl

qIL}'I].L'I.{. I}TL{IHL H'E'}Lf.l.'i EI]-'H“I".II ILEHTE“I]E

to weight data, without margins, both
to  assess airplane characteristics and
those of pilot not accustomed to the
mrcraft.

In all operations, adherence to cal-
culated airspeed values paid dividends in
casc of pilot cffort as well as in airplane
performance.

Landimg data from test flights has
shown, according to Boeing, that the
average sink rate of pilots at 707 land-

Engines take over after launching; drone continues to area, reports
Fuselage, tail and wing assemblies are removable. Unit is truck transportable.

mgs is on the order of 2 to 3 fps,
which vields the same loads at takeoft
gross weight as a 10 fps. sink rate at
maximum landing weight of 175,000
I, This ensures that should a takeoft
have to turn into a once-around-the-
pattern flight, emergency landings can
be safelv made at takeoff weight.

On a number of fights in N709PA,
additional pilots were aboard from [liril
Acromautics Admimstration, as well .
Bocing pilots achieving famihanty mrh
the lrr]JlirIL

Watching various pilots during land-
g and takeoff, in-flight maneuvers, in-
dicated case of meehanical flight trans-
tion to the 707-120. In all cases, pilots
were observing stated values for air-
speeds and manenver limits, although
the degree of familiarity with jet Aight,
large swept wing airplanes and other
aspects, varied. In no case, did effort
and concentration required appear to
impose undue pilot stress.

Aviation WEER pilot's left seat
night flving i N709PA, with Bocing
tut pﬂt}’r ]lmu. R. Gannett, included
landimg, takeoffs, manual ILS approach
on Paine Field.

Usual changes from day to night fly-
ing prevailed, i.c., depth perception im-
pressions, ete,, but ﬂLm_Il] flight and
handling technigues Temain the same,
No great mental adjustments were re-
quired by the impressions yielded by
aperations in the dark.

Night takeoff remains essentially the
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Veleran test pilot Fisher gets
707 fiight test checkout ¥rom
lang-time friend Tex lohnston,
Boeing Chief of Flight Test.

Noted test pilot
| gives a
behind-scenes
operational report
on America’s first
jet airliner . . .
another in
Chammpion Spark
Plug Company’s
series on
aviation history

i the making

"’.".’.."---"-;
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' by HERB FISHER
International
aviation avthonty,
9 . vateran lest pilot, outhor

ing gear and flaps reduce drag. Soon
you're at 300 knots indicated. Your rate-
of-climb is more than double that of
present-dayv aircraft.

I climbed to 35,000 feet in 13 minutes.

Cruising at 600 mph between 30,000 and
40,000 feet—well above weather and
where jets perform best—you sit back,
smile, look around. Absence of piston-
engine throb delights you.
There’s practically no vibra-
tion. You hear turbines
whine but faintly. Aft, pas-
sengers will hear only a faint
whistling, will not be bufiet-
ed by ordinary turbulence.

You check your 20 engine
instruments again. It's guick
and easy: All needles are
parallel during normal oper-
ation. All the pilot need do
is watch for a needle off
parallel!

Pilots, the simplicity and
honesty of jet control is like
a prayer answered, Gone are
prop synchronizer, super-
charger, cowl-flap, mixture,
carburetor-heat and prop-
pitch controls and mag
switches. Primary flight con-
trols are 100 per cent manu-
ally operated. No power-
boost. Spring tabs cable-
connected to wheel and rud-
der pedals actuate controls,
Internal pressure balances
provide low control forces
for low-speed maneuverability and higher
forces for high speeds where abrupt maneu-
vers aren’t desired. End result—""natural”
feel. No sluggishness, no over-sensitivity.

Mid-span, high-speed ailerons supple-
mented by hydraulic spoilers and (when
flaps are down) use of outboard, low-
speed ailerons simplify lateral control.
This permits safe operation from airports
with a 90° crosswind of 30 mph, and the
spoilers provide speed brakes for a wider
choice of approach angles.

Power control is simple as a broom
handle. A single lever mechanically con-
nected to a hydro-mechanical regulator on
the engine slows and speeds the plane.

Fuel-air ratios take care of themselves.

For dual reliability, each engine has
normal tank fuel flow plus two independ-
ent electric boosters. Engine-driven pumps
feed fuel if the electric pumps are lost.
In emergency, a manifold line may draw
fuel from any tank. Likewise, the 707
has two independent hydraulic systems
for actuation of spoilers, flaps, landing

Even over air-turbulent Mt. Rainier, 707 possengers will experience but slight, springy motion,

gear, nosc-gear steering and brakes.
You put the 707 through her paces.
Then—the crucial moment: You simulate
flameout, though chances of it happening
are slim. Engine is dead. And the life-
trigger—the jet igniter—has been in this
jet furnace enduring temperatures of
thousands of degrees for lhundreds of
accumularive flight-rest hours . . .
Flameout. You take comfort in the
knowledge that Champion’s long history
of spark plug development includes unigue
know-how with jet igniters dating back to
the birth of experimental jet engines—
those built by General Electric in wartime
1943! And that Champion was first with

jet igniters in military aircraft—and has
held that lead since . . .

You flick the switch. Two jet igniters
spit lightning into the dead turbine. The
big Pratt & Whitnev engine flashes to life.

Flight test secure, you descend com-
fortably at 10,000 feet a minute. With
speed brakes, single-motion power control
and provision for lowering wheels at
cruising speed, slow-down
distance i1s but rwo miles.
Go-around safety is asgured.
The big ship maneuvers
easily in the traffic pattern.

The 707 goes into service
as the most thoroughly
tested airliner in history, Tex
Johnston, one of the great
test pilots, tells me. It's
backed by 24,000 hours of
wind tunnel testing, 1,500
hours of flight testing—plus
the performance record of
its military counterparts.

Likewise has the relia-
bility of the vital Champion
jet igniter been established
—15 vears of testing and
performance in military air-
craft operating under gruel-
ing conditions, four years in
exhaustive 707 flight testing.
Champion’s depth of experi-
ence and demonstrated abil-
ity to make metal and
ceramic parts capable of
perfect functioning in fan-
tastic temperature ranges
led Pratt & Whitney to Champion when
the J-57 engine was being developed. A jet
igniter must not only be capable of re-
igniting the turbine at critical altitudes
and speeds, it must deliver instant starts
on takeoff day after day.

Today Champion is teamed with engine
manufacturers in advanced jet engine
development and remains the greatest
volume producer of jet igniters in the
industry —hence the superior igniters at
much lower competitive costs.

Tomorrow . . . well, this is if for Pan
Am, American Airlines—and the 707!
Champion Spark Plug Co. * Teledo 1, Ohio

, salutes the Boeing Airplane Company

Fisher ond Rudclph Blazek, Experimental Pre-Right
Foreman, inspect Champion jet igniter in 707 turbine.

Airframes in assembly ot Renton, Washington. Boeing tokes
extra pains with 707 airframa structural sofety and endurance,

and conventional aircraft. The 707 is a

rghv : .
1 hat “greatest-yet” moment in American . : |
pilot's dream as well as a passenger’s. IUs

aviation history—dawn of the commer-

The 707 seals 112 to 180 passengers. Mew
York to London, 8% hours! Pon American
starts first jet service to Europe this Fall.

cial jet age—stands at zero hour. Pan
American has just taken delivery on the
first of 23 Boeing 707 turbojets. Other air-
lines will put Douglas, Convair and
Boeing turbojets in service in the months
to come. It's been a long count-down .

The 707, designed to cut existing pas-
senger schedules in half, was first flight
tested on July 15, 1954. A transcontinental
speed record was almost automatic—
Seattle to Baltimore, 3 hours, 48 minutes;
cruising speed, 612 mph.

As a test pilot who's flown about every
type of transport including the 707, I'll say
right now iU's impossible to describe the
performance difference between the 707

casy to fly. lis performance is superb . .

You flick a switch. Champion jet ignit-
ers fire three- to four-inch bursts into the
combustion chambers every second for 30
seconds. The 112- to 180-passenger air-
craft comes alive instantly. No warm-up
necessary. Flight test 1s on.

Releasing brakes for takeoff, you realize
in an odd moment of pride-spiked humil-
ity that your finger tips command 35
million of precision-built aircraft—and
60,000 pounds of thrust that’s going to
ram skyward a mass nearly twice the
weight of today's bie propeller airliners.
The 125-ton ship breaks ground at 130
knots. You feel a surge as retracting land-

(ADVERTISEMENT)




Jow Aeronutronic is meeting

Progress Report

on
Aeronutronic

Systems, Inc.

Dr. Montgomery H. Johnson, Director of Aeronutronic Far E.i.rje Mi;g]re de'-reinned by Aemnutrnmc far USAF
System's Advanced Research Staff, discusses problems Office of Scientific Research. Four-stage rockets like
related to lunar research flights. Other Advanced Research this were balloan launched and fired to record breaking
Staff interests include the study of air opacity, infrared missile altitudes where they measured the Earth's magnetic
emissions, and high altitude and free space nuclear explosions. field and cosmic radiation intensities,

the needs of advancing
science and technology

The Ford Motor Company established Aeronutronic Syvstems, Inc. to engage

in the development and manufacture of highly technical products for
military and commercial purposes. In a time of expanding science, Aeronutronic

is meeting the technological needs of the Nation. A few of Aeronutronic’s

_ : i ook ; _ ASIl Madel IL-101 Subminiature Transmitter provides
broad interests and activities are illustrated here. exceptional frequency stability under high acceleration

space conditions. Size of unit: 1.1 x 1.4 x 2 inches.
Welght: less than 5 ounces, Qutpul: 150 £ 10 mw.

Aerial view of Newport Beach, California, whera Aesronutronic Systems, Inc. Is bullding modeérn, new facilities Prototype model of ASI Digital System Simulator. Unit

to carry out military and commercial programs involving the most advanced research, development, experimens- is designed to give direct check of reduction of logical
tation and production. Aeronutronic's new facilities are located 40 miles south of Los Angeles on a mesa over- equations, to study a system's operations prior to
looking Mewport-Balboa Harbor and the Pacific Ocean. construction, and to study alternate logical designs,

AERONUTRONIC SYSTEMS, INC.

a subsidiary of Ford Motor Company

For information and booklats about Aeronutronic's interests, facllities or products, address;
Aeronutronic Systems, Inc, Building 12, 1234 Air Way, Glendale, California.

same as tor davlight, with greater con-
centration on gages since horizon ref-
crence 15 lacking,

Landing was at 159,000 1b., requir-
ing airspeeds above those used m day
Aights, mtial approach, with average
1.5 EPR power setting, was made from
over the water, a reversal of dav opera-
tions direchion.

Holding standardized speed values
’[hmnq]mut the auplanc fhies down
nicelv, and with night height impres-
siom adjusted for, landing was normal.
Sice additional takeofts and landings
were to be run, thrust reverser, nose-
wheel steering and  differential  power
were used for ground contral,

Might ILS Approach

Night ILS approach was made un-
et L{|11!|}]=.I:,h simulated 11°R condi-
tions, with the command needles of the
Sperry attitude gage as prime reference,
cross checked Ifhuml the other gages
as required for "und techniques.

Since small lateral movements which
were too small to note i the airplane-
horizon relationship of small Sperrv ai-
titude gage produced proportionately
oreat deficctions on the localizer stecr-
mg needle, care had to be exercised to
avold inducing Dutch roll since the vaw
camper wis not in use, Making small
corrections and using  steadv  control
nressures  rather Hmn movements re-
sulted i a smooth approach path being
achicved prior to  reaching  middle
marker. Power level was 1.4 EPR after
the glide slope interception,

Breakoft at preseribed [FR minimums
F-?H'hr_'”fl.'[..l (R LE ,‘.E_:T‘_'.:” F}Hu't.'l' :||'|til:_'j'|'.|q'|‘ti”|]
problem. Throttles were advanced at
the minmimum altitude and airpline sink
was stopped immediately,  Sinee  the
mitial approach was started at V. plus
30 kt., and speed bleedoft was slow and
steady, sufficient airspeed remamed to
cheek descent and mitiate climbont as
power was applied. without getting into
anv tight corers, Llltlh’rr.itmg sotnd-
ness of values which had been estab-
lished for these procedures. The quick
engine response combined with proper
.I"I"-af.'lL'd.'{] shonld r_;[‘n.'f.' 1:1']4.11:-. a4 normal
LS approach and go-around.

Trim bemg very important in 707
flight, protection has been incorporated
for a variety of contimgencics which
might arise. Differential spatler use
can offset a stuck stabilizer 4s noted
carlier,

Runway Trim

should runawav trim occur, it can
be manually stopped and recovery ef-
teeted without spotlers. A runawav con-
dition 15 highlv unlikely, since the actua-
tion motor has a.c. electrical power while
the cluteh operates off d.c. power. 'ail-
ure 1 either one wounld normally stop
the other. _

However, if both circuits are jammed
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M@HA W K Airlines Inc.

€20 % MORE OPERATING HOURS WITH

lewm’k OVERHAULED ENGINES

During the first 4 months of 1957, we averaged 776 operating honrs
per engine with 64.7% wtilization, The engines came from 3 different
everbanl shops. Individual engine pevformance vecovds persnaded wus
to switch exclusively to Airwork,

Ditring the last 4 months af 1957, whew 50% of the engines on onr
feet of 11 convaivs werve Aivwork overbanls, averapge u;wnm'm: frne
fncreased to 1043 bowrs, with 86.9%c wtilization. This time is expected
ta increase as all onr eugines become exclusively Airwork overbanled.

E. A. "BUD" BUTTERFIELD R. R. TAYLOR
Supt. of Maintenance Director of Maintenance

m
BRANCHES IM
wASHINGTON ITWOI
NEWARK MIAMI ATLANTA

CLEYVELAND CORPORATION
Millville, New Jersey

MAJOR LEASE FINANCING

PUBLIC CARRIERS * CORPORATE OPERATORS,
MANUFACTURERS and OVERHAUL AGENCIES

AIRCRAFT * ENGINES » FARTS » GROUND and SHOP EQUIPMENT

Long Term — Shorf Term — Flexible Schedules

Discussions welcomed regarding your financial requirements, large or small,

Aviation Divislon
Intarmediate Credit Corporation

A wholly owned subsidiary of
103 Park Ave. FINANCIAL GENERAL CORPORATION New York 17

@5
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STRUCTURES
ENGINEERS

It will pay you to investigate
these challenging
and rewarding openings

A number of high level positions are now available in Bell
Aircraft’s four divisions. These will appeal particularly to
experienced structures engineers who desire an opportunity
for rewarding progress in advanced research, analysis and
development of space vehicles, high performance jet VTOL
aircraft, guided missiles and rocket propulsion systems,

SPACE FLIGHT "Dyna-Soar”

® Structural Loads Design
® Preliminary Design & Airframe Analysis
® Structural Cooling

AIRCRAFT uvet vTOL

® Project Locads Engineer
® Advanced Structural Design Chief
® Airframe Structural Design & Analysis

MISSILES Advanced Design

® Design Criteria Specialist
® "Hot" Structures Design Specialist

ROCKETS High Energy

® Rocket Engine & Components Analysis

Send your resumes today to learn about these assignments
and the unusual opportunities they offer you for rapid ad-
vancement and professional growth. Liberal salaries and
fringe benefits. And you'll find good living for you and your
family with unexcelled cultural and recreational advantages
on the beautiful Niagara Frontier.

Write: Supv., Engineering Employment, Dept, E-53

il

BEELL AIRCRAFT CORPORATION
Buffalo 5, New York

Bell Aircraft Corporation is @ member of the indus=
try team developing the Dyna-5car hypersonic
glider for the U. 5. Air Force. Other team members
are the Martin Company, Bendix Aviation Corp-
oration, Minneapolis-Honeywell Regulator Com-
pany, Goodyear Aircraft Company and American
Machine and Foundry Company. B A

open, the I'u!r}t' can hold the manual
trim wheel in the cockpit firmly and
stop the mechanism.

Layvne went through the demonstra-
tion by applying runaway nosedown
trim while Aviarion Week pilot was
flving manually, Stopping the wheels
with a firm grip, the trim circuit cutoff
switch can be operated to stop entire
operation.

Recovery to level fight is effected
bv pulling the nose up as far as pos-
sible agamst forces, neutralizing- con-
trols and cranking i1n as much trim as
possible by manual wheel before forces
builld up too much. Additional se-
quences were required of noseup control
force, neutralize and crank, since initial
runaway trim was allowed for demon-
stration purposes to produce a decided
nosedown attitude.

However, throughout the entire op-
eration, with two pilots working manual
trim wheel, the airplane remains con-
trollable and recovery can be effected
without entering danger areas of flight
envelope, although considerable pilot
muscle is used in recovery cycle.

General Features

A number of general features were
observed by Aviarion Week pilot in
various ph']SLS of N709PA ﬂlght work
and riding in passenger compartment.

One is the aerodynamic noise, which
15 predominant one in cockpit area.

A pronounced hiss is heard through-
out the flight spectrum. It is not un-
pleasant, and does not impede conver-
sation, which can be conducted at
normal voice levels.

Aerodynamic noise results from use of
spoilers, according to the degree of ex-
tension. Spoilers also produce a defi-
nite shake of the aircraft, which should
not be disquicting to passengers whao
have been told in advance what to ex-
pect.

Gear Extension Noise

Landing gear +:-:h:|1z.mn also produces
q {ILFIIHI'E noise as air roars into wheel
well cavities until main gear doors close
after extension.

Watching the landing gear extension
bv the emergency svstem, showed that
the sequence was not difhicult and
conld be "lt:t:ﬂmphq'ht;ﬂ quickly,

Small face of 3-in. attitude indicator
in Sperrv pilot displav substantiallv re-
duced usefulness of that element of the
imstrument for Aviation Weex pilot.
Width of the horizon bar and airplanc
symbols was great enough that small
movements of the {lirqulﬁ{ went almost
unrecorded as far as being precisely and
casily visible and noticeable to pilot.
The larger 4-in. gage which is being
used in ::uth::r installations should help
overcome this feature.

Aviation Week pilot made one left
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seat flight in Boeing KC-135 tanker air-
craft which was P art of a USAF accept-
ance flight, USAI pilot in command
wiars G ipt Hollis R. !"J'uu ning of Larson
AI'B.

Tanker was at light gross weight, with
comparatively low speed points,  Depar-
ture from Boeing Ficld was by a con-
trolled route according to regulations
now in effect, until 20,000 ft. altitude

was reached.

Flight work included a stall, in which

characteristics remained much the same
as those of the commercial tr |115~|:|urt.
and turns, accelerations and decelera-
tions and general flight charactenstics.

As assessed by the Aviarion WEEK
pilot, flving the tanker is verv similar to
fAving the 707-120 transport, although it
could be expected to be different at high
eross weights, since the tanker can be
Toaded to upwards of 300,000 1b. while
maximum value for 707-120 as of now
15 just under 250,000 b,

One mancuver performed n the
tanker which was not done i the trans-
port was ligh speed descent, made
from 20,000 £t. to 2,000 ft. in jet pene-
tration, and above that in sample of
flight handling.

Air Braking

Use of spoilers, flaps, landing gear
as air brakes combined with mimmmum
power sends aireraft down at fairly steep
angle although the airspeed does not
build up. Speed was kept in the region
of "":-ﬂ Ll IAS during the (lL‘iE‘Lllt
which averaged out over-all at about
12,000 fpm. Airplane is noisy during
descent, Hun:' is some shake from spoil-
¢rs. Descent can be initiated instantly
when desired, since spoilers can be
raised at anv velocity up to V,. on
cither tanker or Imlhpurt Gear lep
is placarded higher in the tanker than
in the transport, as is maximum speed
with gear extended. However, in no
case did it seem that airspeed wanted to
build up to maximum or near maximum
values, while an adequate descent rate
wiy retained.

The tanker panel lavout 1s different
than that of the lrtmpmt with the
fucl munagement panel on the center
pedestal behween pilots. Also, main in-
struments differ on flight sections. with
2 large 5-in. Lear attitude indicator Pron-
ing extremely uscful in adjusting pitch
angle as desired in stall, other maneuy-
CTS.

Another difference is in the speed
gage and altimeter, with the altimeter
using differential hands in the mulitan
1|r!:.|L|nL as contrasted with the one hand
and drum-in-window of commercaial air-
craft. Also, the mlitary speed gage
has one man hand rLd{lmg in hundreds.
while a drum-window reads in sigle
knot increments.

The military panel was much easier
to flv with than commercial, although
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airline operations and CAA regulations
specify more gear for a civil transport;
the design of the gages themselves wag
much better in the tanker.

Conway Testbed Loss
May Retard Program

London—Development of the Rolls-
Rovce Conway bypass turbojet engine
will be delaved by the crash of the Avro
Vulcan being used as a test bed in the
PIoOgraim.

The aircraft disintegrated and burned
at an altitude of about 250 ft. during a
fivby before a crowd of 20,000 persons

at a Battle of Britain display. Seven
persons were killed: crew of three civil-
mns and a Roval Air Force navigator,
and two ground staff sergeants in a run-
wav control caravan and a senior air-
craftsman in a hre rescue Land Rover,

Rolls-Rovee =aid there was no evi-
dence the four Conway engines were
a contributing cause. The aircraft was
the first prototvpe of the Vulcan, bailed
from the Ministrv of Supply to Rolls-
Rovee. It hrst was :.qu:ppui with Rolls-
Rovece Avon engines, later had the
Armstrong Siddeley Sapphire and Bris-
tol [Hnnpub

No piece of the aircraft larger than
10 ft. struck the ground.

craft propulsion.

tions open.

FLIGHT AND FIELD TEST ENGINEER—1 position open.

MECHANICAL CONTROL COMPONENT ENGINEERS—
2 will be added to development engine group.

CONTROLS RELIABILITY ENGINEERS—3 for advanced
design group.
COMPRESSOR DESIGN ENGINEER —1 for ad-
vanced engine project.
NOZZLE AERODYNAMIC ENGINEERS—2 for ad-
vanced design group.
Interested? Send your resume now—or for
additional information, write or phone:

Mark Elwood, Jet Engine Dept. AW-10

W

JET ENGINE DEPT.

ENGINEERY !

Jet Engine Leadership

Additional product responsibilities combined
with military and commercial jet engine contracts
through 1962 continue to expand our activity.
We have many “career” positions like the follow-
ing for degree engineers who thrive on recogni-
tion of accomplishment in an atmosphere of

professional respect!

179 APPLICATIONS ENGINEERS FOR MARKETING—2 posi-

GENERAL @3 ELECTRIC

Comes from GE

Here in Cincinnati, GE’s Jet Engine De-

J’l partment is a team of engineers helping to shape
the future of American Aviation. These special-
ists—builders of the J47, the |79 and the new
J93—invite YOU to join them in pioneering
advanced designs for ever-greater power for air-

Cincinnati 15, Ohio. Ph.: PO 1-1100

Collect Long Distance Calls will be
accepted any weekday 9 AM-4 PM

CINCINNATI 15, OHIO '
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IFoni Nike Ajax boosters join to make Hercules booster (left). New tracking antenna (center) of system is double reflector monopulse
tvpe covered by rubberized canvas radome. Acquisition antenna (right) is solid dielectric housed reflector with cosecant squured pattern.

E-uu]mu section (left) houses missile receiver and beacon with antennas at missile fin tips which also mount pitot tubes (shown with cover
snaps). At right, Nike Ajax guidance is checked out in assembly building. RF test set connects to missile through saddle coupler.

Armiy’s Nike Hercules surface-to-air missile system is located at Ft. Tilden,
N. Y. The missile system emplovs acquisition, target tracking and missile
tracking radars and computer to provide command guidance bringing mis-
sile to turget interception point. Both Nike Hercules, with conventional
and nuclear warhead capability, and Nike Ajax use modified Ajox Iaunchers,

Army's Nike Hercul
. Stated range of Hercules exceeds 75 mi., altitunde capability 80,000 ft.
ShoWn Dlsassembled New tracking radars are said to have 75% improvement in range and
accuracy. To date, however, no tests of cither missile have been announced

agamst supersonic targets,
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Army's Nike Hercules surface-to-air missile 15 shown being mised to hring position with older Nike Ajax in background (left). War-
head section is indicated by brackets. At right, guidance section and main body section are ready for assembly with warhead section,
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TAKEOFF MONITOR proposed by Servomechanisms, Im_ presents takeoft data to pilot by
servo-driven tapes. Continuously calenlated point of takeoff is indicated by center diamond,
is compared by pilot with textbook calenlated takeoff point shown as triangle at left. Right-
hand tape shows pilot point along the manway where his aircraft would stop under full
deceleration. Movement of computer calenlated takeoff point from predicted point may be

pilot’s first sign of tronble.

Takeoff Monitor Computes Runway Roll

By James A. Fusca

Hawthorne, Calif.—Takeoff monitor,
designed to provide highly accurate m-
formation to a pilot as to where his air-
craft will leave the ground on takeoft
and whether he should abort, has been
proposed by Scervomechanisms, Inc.

Monitor displays the takeoff situation
in the form of a graphic vertical scale
that presents a picture of the end of
the runwav with markers showing the
point at which the wheels will leave the
zround and the point at which the air-
craft would stop if full brakes were ap-
plicd.

Need for such a device has been
demonstrated by the increasing number
of takeoff accidents with the .14:]1.4,111' of
ict aircraft. The reasons are: ambient
lemperature and  pressure-altitude  de-
pendence of jet engine thrust, increased
takcoft speeds, and fewer “cues™ to the
pilot from slower acceleration, decreased
noise and vibration.

As a result, use of this tvpe of device
has been recommended for commer-
cial jet aircraft by the recent Interna-
tiomal Air Transport Assn. technical
conference in Miami. At least six other
avionic manufacturers have alreadv en-
tered the competibon with  takeoft
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monitors of their own: fve are airborne
svstems; one 15 a ground-based svstem.
- Proponents of the airborne approach
mclude:  Avien, Doman  Helicopters,
Kollsman  Instrument,  Ninncapolis-
Honevwell and  Sperry Gyroscope,
Northrop Aireraft's Nortronics Diviston
has  proposced a  ground-based  svstem
that ILE.[!IiI'{,’-. no Lt|uip1n-r_n’r. im the air-
craft (AW June 23, p. 65, AW Julv 28,
P I

Servomechanisms’ System

The monitor designed by Servome-
chanmisms has been proposed to major
airframe manufacturers and to Wright
Air Development Center.  Although
this monitor would weigh about © Ib.
as compared with the 327 1b. of com-
peting svstems and would possibly cost
mare to produce, the company belicves
its approach provides much more ac-
curate data to the pilot i the form
that he can most casilv assimilate at
the entical point of the takeoff roll
where he must decide, “Will 1, or won't
7"

Philosophy of the Servomechanisms
approach separate three problems in
the design ml an optimum performance
takeoft monitor. These problems are
considered to be presentation, predic-

tion and computation. The resolution
of these problems 15 based on the fact
that the monitor becomes most impor-
tant to the pilot at a time of maximum
stress—when an emergency 15 mminent
—therefore, the form of the presentation
dictates the svstem.

Regadless of the input data to the
computer or the equations of the com-
putation, the company believes the final
presentation must be iha form that tells
the pilot whether his wheels will be off
the ground when the end of the runway
15 reached. Hwman enginecring serves
the purpose of matching this informa-
tion to the pilot in the most effective
manner. ¢liminating the need for hun
to perform mental data processing.

Servemechanisms considers any  in-
strument that directs a pilot to act with-
out presenting the information for judg-
ment s useless. A light that indicates
“takeoft” or “abort” makes the plot
part of a servo loop rather than free
mg him from mechanical jobs for com-
mand decision.

In certain tvpes of military missions,
for example, a pilot might decide to
risk whatever sugzt}' factor has been al-
lowed in the computation because of
the importance of the mission.

In designing the face of the instru-
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Make sure you get
all these features...

Insuring Lasting
Y4 SATISFACTION
&  and SERVICE

i‘; specify

UARNELL

> (ASTERS AND WHEELS -

@ russer TREADS . . . a wide choice of
treads suited te all types of Hoors, includ-
ing Darnelloprene oil, water and chemical-
resistant treads, moke Darnell Casters and
Wheels highly adapted to rough usage.

€ rustrrOOFED . . . by zinc plating,
Darnell Casters give lenger, care-free life
wherever waoter, steam and corroding chem-
icals are freely used.

o LUBRICATION . . . oll swivel and wheel
bearings are factory pocked with a high

quality grease that "stonds wp" wnder at-
tack by heat and water. Quick grease-gun
lubrication provides easy maintenance.

° STRING GUARDS . . . Even though string
and ravelings may wind around the hub,

these string guards insure easy rolling at
all times,

fact-packed
book
FREE!

Available frem leading
distributors everywhere

DARNELL CORPORATION, LTD.
DOWMEY (LO5S ANCELES COUNTY) CALIFORMIA
o0 WALKER STREET, NEW YCORK 13, NEW YORK
36 MORTH CLINTOM STREET, CHICAGD 6. ILLINDIS
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ment, the company emplovs a vertical
scale display that incdicates the end of
the runwav, a marker to show the text-
book-predicted point of takeoff, and
servo-driven tapes with markers to show
the continuouslv-computed actual point
of takeoft and the point where the air-
craft would stop under full deceleration.
The company has emploved moving tape
tvpe presentations on  other projects
such as a vertical scale alhmeter instru-
ment program for Wright Air Develop-
ment Center.

Rather than using the usual method
of mathematical extrapolation to predict
the takeoff point which it considers sub-
jcct to considerable inaccuracy, Servo-
mechanisms bases its prediction on the
pubhished takeoff curves of the aircraft,
The reasons for this can be seen by con-
sidering the vanables of these curves,

Takeoft occurs when the lift exceeds
the weight of the aireraft, The hift is
determuned by the dvnamic pressure
and the angle of attack. The pilot can
adjust the angle of attack, buat there
15 some minimum dvnamic pressure at
which takeoff can occur.

Smee dvnamic pressure 15 measured
by indicated air speed (that 1s, for even
dvnamic pressure there 1s just one n-
dicated air speed—or, more properly,
calibrated air speed), there 1s some one
mdicated airspeed where takeoff will oc-
cur. This means that predicting indi-
cated arspeed will serve to predict take-
off without reference to such considera-
tions as temperature and altitude.

Indicated airspeed for takeoft is then
determined by weight alone, hut the
time or distance in which that mdi-
cated mrspeed will be reached 15 a bunc-
fion of manv variables. While the com-
putation could be performed either way,
the desred iﬂ]mt to the []lhirLlj. 15 s
nee.

Using the plot of a tamily of curves of
mdicated airspeed vs, distance down the
runwav, where the takeoff speod has
been computed from gross weight, the
prablem is to predict which curve will
be followed by the aireraft, This s the
point where the other vanables affect-
g the takeoff enter. A series of curves
can be drawn for differing values of;

e Altitude.

e Barometric pressore.

e | empenature.

® Fngine condifion.

e Tire condition.

e External stores drag.

® Door and flap conhguration.

The outstanding  charactenstic  of
these curves 1s that thev seldom cross,
and where thev do it 1s at a verv acute
angle. Assuming that thev do not cross,
the problem of prediction involves
simply sclecting the correct carve and
finding the intersection of the takeoft
velocity line.

Choosing the correct curve 1s a fune-
tion of the histed vanables and, per

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
orcganization. vou'll manage
elevaled temperature tesi
projects. including planning
and design; conducl tests and
report results,

INSTRUMENTATION
ENGINEERS

5] VOu know instrumentation
and equipment limitations,
and are experienced in the
design of setups, there is a

career for you 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 A
AMERICAN
AVIATION, INC.

N

A

AVIATIONM WEEK, October 13, 1958

4500
PSI

250,000 impulses

3000
PSI

FSi

Resistoflex Corporation announces new 250,000-cycle impulse test
standards—for 3000 psi Fluoroflex®T (Teflon®) hose for hydraulic service

at 400" F. These Resistoflex standards replace usual industry standards of
100,000 cycles. Reports of completed tests available on request

Write Dept. 145, RESISTOFLEX Corporation, Roseland, N. J.

i Fluarnfles o a Heaadsfivs irademiark, rrg.. U % pafl. off

i, TefTum o Dl ent®s trofsimnmrk Fur TEE [lvneacoelon redone

Originators of high temperafure fluorocarbon hose assemblies. l le Si StD l l e 2<

O RPFDOR AT IR

ROSELAND, NEW JERSEY « WESTERN PLANT: BURBANK, CALIF. « SOUTHWESTERN PLANT: DALLAS, TEX.
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FROM AM DRIGINAL PAINTING FOR CECO BY R. T. HANDVILLE

Contributing to superb performance . . . the Douglas DC-8 Jetliners

powered by Pratt & Whitney Aircraft JT-3 turbojets will be equipped
with main fuel pumps engineered and built by Chandler-Evans.

Products, too, are “known by the company they keep”,

and CECO is proud to be airborne with an array of important
missiles as well as with many of the latest and finest

military and commercial aircraft.,

CHANDLER-EVANS « WEST HARTFORD 1, CONNECTICUT

Interesting, informative literature on many CECO producls 1s
yours for the asking. Please address your request to Department 58.

CECO

SYSTEMS
CONTROLS
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PUBLISHED CURVES of aircraft performance are basis of computer calculations of takeoft
point in Servomechanisms system. Textbook type curves at left are employed by computer
as shown on right. Takeoff speed (V. ..) has been computed from gross weight. Also set by
pilot are runway length (5,), takeoff roll, runway condition. Sensors provide distanced rolled
(8.}, calibrated airspeed (V) from which computer extrapolates takeoff clearance (8.1:.).

haps, others. Even where the exact
functions are known, the varables are
not known, Ior example, temperature
can varv bv more than 30 deg. from
one end of the runwav to the other,
there can be a loss of engine thrust
cansed by intake clogging, or there
could be changes in the wind.

By drawing a familv of curves, each
representing a  typical takeoff under
some conditions of thrust, one curve
will represent or approximate any given
takeoft, but caleulating all these curves
would be a major problem. Servomecha-
nism'’s solution 1s to measure the selected
variables.

By measuring distance and indicated
airspeed, one point on the plot can be
located which will have a curve passing
through it. The computer, then, follows
the chosen curve up to the takeoff ve-
locity and therebv reads the distance
to takeoff.

[f conditions change in the maddle
of the takeoff roll, if temperature or flap
confignration change or engine thrust 1s
lost, the indicated airspeed will drop
below the corrected value and the com-
puter will follow a new curve to de-
termine a new takeoit pomnt. As the
areraft  progresses down the runway,
the degree of prediction grows less and
the ontput grows icreasingly accurate.

Changes in conditions during  the
takeoft roll will cause the marker show-
ing the point of takeoff to move to a
new position, Since the marker 15 sct
by direct measurement rather than by
measurement of engine parameters, ac-
celeration or silar variables, it is pos-
sible that the frst indication of trouble
would be a shift in the marker.

The computer 15 probably the least
of the problems. Over the last 10 vears
an imcreasmg number of airhorme com-
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puters of this general tvpe have been
manufactured. These umts, now tran-
sistorized, are flving in almost all jet air-
craft today.

Similarlv, the sensor required for
measuring  indicated airspeed 15 well
known and has been rehned over many
vears. Only during the earlv stages of
the takeoff roll when speed is low, does
the accuracy suffer. But in these stages
the accuracy of the prediction 15 -
herentlv bad because insufhcient data
has been gathered to establish the take-
off point accuratclv. For this reason,
the computer has been designed to use
the textbook prediction until the air-
craft has rolled far enough down the
runway to allow measured data to be
mscrted, at which point the computer
automaticallv switches to measured data.

A sensor to measure distance 15 a
morc¢ difhicult problem. The company
savs that methods involving integration
do not meet the accuracy requirements.
An  accelerometer tilted one  degree
measures a  false honzontal accelera-
tion of more than half a foot per scc-
ond each sccond (giving a reading of
almost 1,000 ft, after a one minute
wait) although this signal can be bal-
anced ont while standing at the end of
the runwav, Integration of velocity has
the same cffect but to a lesser degree,
but would require manv of the precise
technigues of nertial navigation svs-
[ems.

The measurement of distance  se-
lected is the counting of wheel revolu-
tions on the landing gear. This 1s done
bv a pulse magnetic method. A po-
tential source of inaccuracy 1s the fact
that tire circumference does not re-
main constant, Tests, however, by the
Bocing Airplane Co. have shown that
the equivalent circumference varies line-

specify safety...
specify LISLE .,

o

lisle Magnetic Chip Detectors serve as
important sofeguords when installed
in any aircraft engine, whether recip-
rocating, turboprop, turbojet or pulse-
jet. They provide positive means of
detecting the presence of ferrous
metal chips or particles broken from
vital gears, bearings and other in-
tarnal parts.

In odditien to the early warning fac-
tor, Lisle Magnetic Chip Detectors
nrotect engines and component parts
by ridding the circulating lubrication
fluid of harmful metallic particles.

Write today for your free Catelog
describing Lisle Magnetic Chip Defec-
tors and Magnetic Plugs
and their opplications.

CORPORATION

Dept. A-1 ID?__,!‘ﬂuin Street, Clarinda, lowe
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Preserer of Peace...

It sees...
thinks...

warins ; « .

OUR WATCHDOG OF THE FIRMAMENT

BMEWS— Ballistic Missile Early Warning System
—is under development to provide a scientific
answer to the detection of intercontinental bal-
listic missiles. In its various functions, it will be
one of the electronic wonders of the age. The
unblinking eves of its strategically located radars
are being developed to detect an onrushing missile

thousands of miles away. Almost at onee electronic
computers will determine altitude, course and
speed, and set in motion the necessary defense
apparatus. RCA acknowledges its tremendous re-
sponsibility as prime contractor for the design and
construction of BMEWS—zo vital to our country’s
defense and so effective as an instrument for peace.

RADIO CORPORATION of AMERICA

DEFENSE ELECTRONIC PRODUCTS

CAMDEN. N. J.

arly with distance down the runway,
and the slope of the straight linc 1s a
constant. Therefore, the pInt of dis-
tance vs. wheel revolutions 1s a parabola,
and can be inserted in this form nto
the computer,

The sequence of events would be:

e Paper work, In the same manner
as at present, either the pilot or the
controller would use the published
tukeoff curves for the mrcratt to predict
the takeoft distance.

e Data insertion. The pilot would
manually insert on the face of the indi-
cator the gross weight of the aircraft,
the runway length, the predicted take-
off roll and the runwav conditions
(which selects a value for calculating
hraking deceleration).

« Zero set. At the beginning of the
unway, the pilot would check the com-
puter by pressing the zero set button.
If working normally, the computer will
position the predicted takeoff marker
opposite the marker showing the take
off distance obtined from the take-
off curves.

® Bezinning roll. During the hrst few
scconds of roll, the takeoff position
marker will reman opposite the predic-
tion marker, after wlich the computer
will switeh to measured data and the
takeoff marker will adjust to increas-
inglv accurate data as roll continues.
'Hmkmg point. The predicted brakimg
point then moves into view. Until the
hraking point tape goes off the end of
the scale, the pilot can still abort by
maximum braking f the takeoff situa-
tion appears unsatisfactory,

¢ Commital point. When the tape in-
dicating the braking point goes to the
top of the scale, the deaision has been
made to take off. Brakmg to a stop on
the ranway is no longer possible, al-
though the tape will indicate how far
off the end of the runwav the aircraft
will travel in an emergency abort.

An additional safety feature is an an-
nunciator to attract the pilot’s atten-
tion under either of two conditions:
® When the takeoff point 15 within a
certain predetermined  safety margin
from the end of the runway.
¢ When the braking clearance is within
1 certain predetermined safety margin
from the end of the runway, 'This
means that if the pilot has not re-
sponded to the visual waming from
the predicted takeoft position indication
and he is approaching the point where
he eannot brake in time, the annuncia-
tor will operate.

Because the display svstem uses a re-
mote servo drive for the instrument in-
cheators, the displav would not have to
he anmmnth mounted on the ::r}::l».plt
panel. Used only during takeoff, it
could be mounted in a manner so that
it conld be removed and stored during
the remainder of the flight.
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The Bendix Systems Division is located in a new two-story structure situated
adjacent to the Engineering campus of the famed University of Michigan in
Ann Arbor. Its new home, built this vear, is divided equally between laboratory
and ofhice space. The first among several new units planned for the Division,
this building is designed and completely equipped for the research and
development of weapons svstems.

The Systems Division, staffed with qualified engineers and scientists, is
devoted to the exploration of new approaches to the development of military
weapon syvstems, Serving as a focal point for the entire Bendix Corporation,
it assures harmonious transition from beginning weapon concept to final
syvstem production.

I you are seeking an opportunity to engage in the development of advanced
weapon systems and are a qualified engineer or scientist, you are invited to
write the Bendix Systems Division, Dept A1013,Ann Arbor, Michigan. While
} working, you will be able to advance your education by attending daytime
| r:ldw:a at the University of ‘s[lchrqan And both vou and vour f:umh will

| enjov the many benefits of living in a noted university town in the heart of
Michigan’s “Water Wonderland.”

Bendix Systems Division [ 2%

ANN ARBOR, MICHIGAN
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Mr. Carlson has, during the past 17
vears, gathered vast experignce in
weapons systems engineerning and
manufacturing. At General Mills, he
utilizes this experience in directing a
competent staff responsible for pur-
chasing, quality control, manufac-
turing engineering, factory processing
and planning, machine shop fabrica-
tion and assembly. Mr. Carisonisone
more reason our customers say, ‘At
General Mills, we get results."
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In manufacturing . . . meet a man who gets results

Barbecuing steaks, manufacturing weapons...
he's determined to deliver quality products

Meet Mr. Kenneth J. Carlson, amateur chel, professional engineer and Director
of Manufacturing at the Mechanical Division of General Mills. On the patio or at
the plant, he combines proper raw materials, excellent tooling and equipment,
careful planning, precision fabrication and rigid inspection procedures, Results:
quality products delivered at just the right time.

The entire Manufacturing Department directed by Mr. Carlson 15 geared to
produce systems, sub-systems and assemblies to the most stringent military
requirements. This capability, backed by intensive research and creative engineer-
ing, is available to serve you.

Our new fact-filled brochure is available now., Write for vour free copy today—
Dept. AW-9.

MECHANICAL DIVISION

16820 Central Avenue « Minneapolis 13, Minnesota

General

fntensive Research » Creative Engineering » Fregision Manufacluring

NEW AVIATION PRODUCTS

Jet Starting System

Jet engine cold air starting system 15
designed for installation at commercial
airhine terminals and jet overhaul bascs.
Svstem will be used by the Navy, the
u:unp;nl} reports.

JAS-100 svstem, based on “hvdrant”
system of refueling, delivers relatively
cold compressed air at pressures up to
110 psig. at flows to 200 Ib. per min.
b hf[.t’[t‘gim“}' placed hvdrants, Diesel-
driven compressor unit will start five
engines simultancously.  More power-
ful svstems are available, as are umts
snitable for use with gasoline, steam
turbine or clectric drives.  Svstem 18
said to be either automatic or semi-
qutomatic or can be furnished wath
manual controls.

Wells Industries Corp., North Holly-
wood, Calif.

Flush Latch Coupling

Flush latch coupling is said to he
adaptable to anv cvhindncal structure
siich as missile bodies, ramjet engines,
antenna housings, radome mountings,
rocket pods or external tanks.

Coupling 1s installed or removed
with two screws and 15 said to be adapt-
able to the use of seals where pressure
requirements are cribical,

Marman Division, Aeroquip Corp.,
11214 Exposition Blvd., Los Angeles
64, Calif.

Preflight Instrument Tester

Double ended a.c. motor dnving an
oil-free reciprocating air compressor and
an ollwetted rotary vacuum pump s
designed to preflight missile and  anr-

craft instruments. Designation 15 Model
RG-15130.
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Small Caliber Vulcan Proposed

Mockup of small caliber 7.62 mm. Vulcan self-powered gun pod is compared with 20 mm.
Vulean (foreground). Proposed by General Electric, the eight-barreled 7,62 mm. Vulcan is
designed to fire standard NATO cartridges at 6,000 to 10,000 rounds per minute. Pod his
linkless ammunition feed system and weighs 188 Th. Wing mounted, weapon would pro-
vide anti-personnel capability for NATO hghters. :

Air compressor delivers 450 cipm. of

frec air at 30 psi. gage discharge pres-
sure and operates with pressures up to
65 psi. gage. Vacuum pump has an
ultimate vacuum of 0.20 1, Heg, or 600
cipm. fow with 10 in. Hg. absolute inlet
pressure, and will operate in ambients
from —65 to +140F. Motor is rated
for continuous duty.

Lear-Bomec  Iivision, Lear, Inc,,
Elvria, Ohio.

Missile Relief Valve

Hot gas pressure rehief valve 1s de-
signed  to control maximum  pressure
of high temperature solid propellant ex-
haust gases.

Valve has replaceable working parts
for developmental firings, adjustable re-
licf pressure, and elimination of spring

“fade” problems, the maker states.
Valve specihications include: gas tem-
perature 23008, relief pressure 1,0004-
or — 30 psi. (std.), maximum flow rate
024 Th./sec.(std.), weight .86 oz, en-
velope 2 in. X.5 i, diameter. ambient
temperature —065 to +170L.

Sundstrand Turbo, 2450 W. 70th
Ave., Denver 21, Colo.

Missile Recorder

Nimature 25-channel inkless recorder
15 primanly designed for dirc:‘:ﬂ}' record-
ing shaft position data of missile flight

comtrol movements. Model ER 1215
recorder is armored to withstand missile
mimpact shock and can withstand 100G
vibration,

Recurding tape can be either metal-
ized Mvlar 0.0015 m. thick or chem-
callv treated Alfax paper. Standard bime
base of the unit 1s 10 cps. but 100 cps.
time base can be provided for greater
time  resolution. Drve  svstem 15 a
covernor-controlled 27v. d.c. motor cou-
pled to a reduction train driving the
tape transport syvstem at a nominal 5
m. per sec. speed. Maker states that
ficld stripdown can be completed in less
than onc mimute by unskilled personnel.
Weight 15 4 1b.

Santa Barbara Instrumentation Corm..

5481 Santa Monica Blvd., Los Angeles.

High Temperature Hydraulic Fluid

Svnthetic Auid, an alkvl silane, 15 smid
to hold promise as a hvdraulic flmid for
high performance aircraft and missiles,

Designated QF-6-7009 Fluid, mate-
rial 1s thermally stable 1in closed svstems
over the range of —25 to 5501 for long
periads; up to 70017 for short times.
Additionally, the Awd 15 smd to show
promise as a base oil in high tempera-
ture turbine lubricants.

Dow Coming Corp., Midland, Mich.
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Advanced missile and
space projects
require Engineers and
Scientists to work on

Lockheed Missile Systems Division, recently honored at the first National
Missile Industry Conference as “the organization that contributed most

in the past year to the development of the art of missiles and astronautics;’
holds such important, long-term projects as: the Navy Polaris IRBM,
Earth Satellite, Army Kingfisher target missile, and the

Air Force X-7 ramjet test vehicle.

To carry out such complex projects, the frontiers of technology 1in all
areas must be expanded. Responsible positions in our research and
development laboratories and in our project organizations are available
now for high-level engineers and scientists.

If you are experienced in physics, mathematics, chemistry or one of the
engineering sciences, your inquiry is invited. Please write Research and
Development Staff, Sunnyvale 2, California. (For the convenience of those
living in the East and Midwest, offices are maintained at Suite 7435,

405 Lexington Ave., New York 17, and at Suite 300, 840 N. Michigan
Ave., Chicago 11.)

FLIGHT IN THREE MEDIUMS

Several things set the Polaris apart from other
outer space weapons in the ballistic missile category,
for the Polaris program involves a wholly new
concept of weaponry:
1. It will be dispatched from beneath the surface

of the sea.

. It will be radically smaller than currently
developed land-launched missiles, yet its payload
will be as effective and its range the same as
other IRBMs.

3. It will be the first operational outer space missile
to employ solid fuel as a propellant.

4, It will travel through three mediums in a single
flight: water, air, outer space.

. Its launching base —a submarine —1s not fixed but
a mobile vehicle.

OUTER SPACE PROGRAM

Very little can be said about the Earth Satellite pro-
gram at this time except that its success will necessitate
advancing the state of the art in all sciences.

The Earth Satellite Project is perhaps the most
sophisticated outer space program to reach the
“hardware” stage in the U.S. today.

THE FRONTIERS OF SPACE TECHNOLOGY

ENEMY SIMULATOR

The Kingfisher is the nation’s fastest target
missile, developed for the Air Force and currently
being manufactured for the Army to test

the accuracy of our newest supersonic weapons.

It 1s a ramjet target vehicle with Mach 2-plus
capabilities. The Kingfisher not only has the speed to
match the defensive missiles, but can also simulate a
vast array of supersonic enemy missiles and airplanes
attacking from great height. It is instrumented
to score near misses and even theoretical hits without
itself being destroyed.

It is recoverable from flight by parachute to be
flown again, permitting weapon system evaluation to
be conducted at greatly reduced cost.

Lockheed

MISSILE SYSTEMS DIVISION

SUMNYVYALE » PALO ALTO « VAN MNUYS - SANTA CRUZL
VANDENBERG AIR FORCE BASE, CALIFORNIA
CAPE CANAVERAL, FLORIDA - ALAMAGORDO, NEW MEXICO
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COOPER

BRAND

AN, NAS, MS and SPECIAL
PRECISION FASTENERS

The culmination of a four-year program to eliminate lead-time
on quality fasteners, Silver Platter Service is now available

through stocking distributors in every major aircraft and mis-
sile producing area.

Backed by the industry’s largest warehouse stocks of finished
and semi-finished fasteners, Silver Platter Service saves you floor
space, frees working capital, does away with needless head-
aches and costly tie-ups often involved in fastener procurement.

In standard or special fasteners choose Cooper brand, and
they'll come to you "on a silver platter”"—from your nearby
stocking distributor, His name is in the column opposite.

Sps WESTERN

2701 SOUTH HARBOR BOULEVARD, SANTA ANA, CALIFORNIA * Klmberly 52311

Divisian of Standard Pressed Siee!l Co., Jankintown, Fa.

WHO'S WHERE

(Continued from page 23)

Changes

Ennis B. Warren, head of the newly
established West Coast  regional  office
(Monrovia, Calif.) Enginecring and Optical
Division, Perkin-Elmer Corp.,, Norwalk,
Conn.

James A. Trapp, manager. Data Process-
ing and Controls Department, Engineering
n"‘. ]H]l:ll-l I |'|IE' I]]l,'lﬂl_l']'ﬁ‘lﬂ] I":,.._l'l'll“ ‘i\l '||'|::||.T..|T||;.I|:H'L
Products Co., Los Angeles, Calif.  Also:
Henry L. Bechard, customer relations man-
ager-special control and data reduction svs-
tems; Dan L. MeGurk, proposals and cou-
tracts managcr.

Rov "‘wqerﬂ.lhl manager, Ouality Control
Division, Ford Instrument Co.,, a division
of Sperry Rand Corp., Long [sland City,
o

John E. Smircina, assistant to the wvice
president-general manager, Chicago Aerial
Industries, Melrose Park, 111 Also: Rich-
ard A. Schram, director of public relations.

Robert Lent, dircctor of marketing,
Statham Instruments, Inc., Los Angeles.

Conrad H. Hoeppner, chicf scientist,
Radiation, Inc., Melhoumne, Ila.

John F. S. Abbott, director of research
and development, Rockbestos Products
Corp.. New Haven. Conn. Alsn: James F,
MecClelland, Jr., manager, and David Chat-
fin, assistant, of the newlv formed Produc-
tion Engineering Department,

Roy Healy, program director for develop-
ment of 3 L.]‘_m['c- mission propulsion cluster
for the Armv Baliistic Missile Agency, Rock-
etdyne, a division to North American Avia-
tion, Inc., Canoga Park, Calif. Mr. Healy
continues as program manager of the Jupiter
enginge svstems,

Ralph B. Reade, manager of the newly
formed communications division. Airborne
Svstems Group, Hughes Aircraft Co., Cul-
ver Citv, Calif.

C. W, Cowing, Air Force Advanced De-
'l.""TﬂFlI"E'T'LI' Sales Manager, General Electric
Co.’s Heavy Military Electronics Depart-
ment, Svracuse, N, Y.

Charles F. McCabe, manager of support
hase activation for the Atlas TCBM, Con-
vair Astronautics Division of General Dy-
namics Corp.. San Diegon. Calif

Charles E. Bartlev. coordinator-rocket pro-
pellant field, Food Machinery and Chemical
Corp., San Jose, Calif,

Max D. Liston, director of enmneernng,
Beckman Instruments. Ine.. Fullerton, Calif.
\lso: Thomas V. Parke, director of product
standards, and Earl C, Janson, director of
manufacturing.

Harry H. Goode, technical director, Svs-
tems Division, Bendix Aviation Corp., Ann
Arhor, Mich.

G. W. Tavlor, director of The Bocing
Airplane Co.’s overseas regional office at
Svdnev, Australia.

Milton Rosenberg, director-advanced de-
velopment, Telemeter Magnetics, Inc., Los
\neeles, Calif.

Theodore W, Benedict, manager-military
contracts, Bridgeport Division, the Singer
Manufacturing Co., New York, N. Y., and
George F. Mayforth, military contracks
administrator.
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SAFETY

USAF Accident Investigation Report:

Complications of Aircraft Handling
Linked to KC-135A’s Fatal Crash

At .1]:|-|:|m'~,111|1=|n]1. 0030 hr, 1 astern
Daylight Time (EDT), on Junc 27, 1958,
1 U. S. Air Force KC-135A Strato-Tanker,
SN 56-3599A, crashed shortly after takeoft
and  was totally - destroved  approximately
one mile off the end of the departure
runway at Westover Air Force Base, Chico-
pee Falls, Mass. Seven crew members and
cight passengers were mjured fatally.

HISTORY OF FLIGHT

4. In compluance with competent orders,
USAF KC-135A, SN 36-3399A, was sched-
uled for an early morming departure from
Westover AFB, Mass,, on a transatlantic
flight on June 27, 1958, The aircraft, the
third of four KC-135s for departure on the
mission, was scheduled to Hy nonstop from
Westover AFB to London, England, thence
to New York City, N. Y., and on to a
mssion  terminabion destination at Friend-
ship International Airport, Baltimore, M,
\ hully gualifhed flight crew of seven was
ru.L.r:,m,d and cight passengers were author-
wed to be nhuﬂnl the aircraft.

h, All reguired ﬁiglll crew angd  mam
tenance  prefight  mspections were  com-
pleted satisfactorily during the evenng of
June 26, 1938, Thorough and compre-
hensive briehngs on pertment  aspects  of
the mussion were given to the flight crew
ind the eight passengers. This  aircraft,
as number three. and the one scheduled
o follow  were conhgurated for higher
departure  gross weights than were  the
first two aircraft.

¢, Since mission requirements called for
the maxmnum  permissible fuel load, sur-
fice air temperature and its effect npon
aircraft  takeoff  performance provided a
lmmiting factor. The aircraft bad been serv-
woed with fuel to PIL‘IHLEL aun bl Eross
weight of approximately 289,000 1h, Ad-
ditional fuel was to be added if ai tempera-
ture at takeoff time would permit. At
2200 hr. EDT, on June 26, 1958, takcoff
prediction calculations were made.  Using
a4 torecast 67F air temperature, a 30 deg.
Hap setting, and a gross weight of 290,000
Ib., the expected takeoff trr:mmi roll  clis-

Fance was n:mupnh_d a¢ 10.000 ft. By 2300 .

hr. EDT, June 26, 1938, it hecame 41|'.1|:||u:|1'r
Froam air temperature TL‘I(]IH':"*- tiken on the
departure runway that tunpumm at take-
off time might be as high as 70 to 72F,
The ﬂn’hnrm mission commander and the
mrcratt commander of the KC-135, taking
mto mmldt'rih:‘m the higher than originally
espected air temperature, reevalu ted the
takcoff performance calculations and de-
termined  that  use nf an mereasd  flap

setting (40 deg.) would provide a desired
dLLer im the distance required to enable

the areraft to become airborne. (The pilots
of the first two aircraft had determined,

md used successfully, a 30 deg. fap setting
for their lower gross weight takeoffs, The
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takeoft of the fourth aircraft, at APProxi-
|1|1t-_i'|. the same gross weight as 3599, was
canceled as the result of the accident, )

d. After engines were started at midnight |

on June 26, 1958, the aircraft was tasied
to the takeoff runwav, the crew L:_n]:|1:l]|;t|_d
satisfactorily all pretakeoff engine and equip-
ment checks and the pilot received an
Instrument Flight Rules air traffic clearance.
In consideration of the higher air tempera-
ture, additional fuel had not been added and
the gross aircraft um;ht at takeoff approxi-
mated 289.396 1b. Takcoff power was ap-
plied and the aircraft started rolling on
runway 23 at 0030 hr., EDT, June 27, 1958,
The precompnted takeoff ground roll for
the amreraft, with a 40 deg. Rap setting, was
0.600 ft. Observers noted actual aircraft Lift-
oft after about 10,000 ft. of ground roll.
Weather conditions at the time of takeoff
were reported as a broken laver of clonds
at 700 ft., a 10,000 ft. overcast, a visibility
on the takoff ranway of 14 mi, in foz, a
temperature of TIF., and wind of 9 kt.
from 220 deg. There was no precipitation.
I'rom the :il'-.huﬂ noise level of the engines
1||11:|||t= takeoff, it was obvions to {:Jmpthnt
witnesses that the aircraft  engines were
11_1:||-=' '=l1]Ji:III:.'L| with water :‘l:tﬁ,nunlit:l[r]:l
for maximum takeoff power and all four
engines were apparently  performing  with-
out chtheulty. The takeoff appeared satis-
tactory to er.mnr.i witnesses althoungh with
a noticeably  Aatter elimbout .uu_;h than
would be normal for this type of aircraft
at a lesser gross weight. At a distance of
2100 ft, from the end of the departure
runway, the aircraft passed well clear of
tree tops extending 26 ft. above the runway
clevation. At a point 4,050 ft. from the end
of the runway, the aircraft fusclage, left
wing and engines struck tree tops that were
approximately 16 ft, above the mmnway
clevation. After an additional 700 ft.. the
aircraft, which up to this time had heen
mta wings level attitude, assumed a ]LFr bank
of .qur:mj;a]tLh 30 deg. and again struck
tree tops. The aircraft continned on, cat-
ting throngh six commercial power cables,
and strock the ground in a near vertical
left bank. The aireraft was completely
destroved by ground fire and disintegration

and fatal injuries were incurred by the crew |

of seven and the eight passengers, Between
the time the aircraft started its takeoff
roll and the time of ground impact, no
communication was received from the air-
craft and the first indication that something
was amiss was when observers noted the
ground hre resulting from buming fuel,

INVESTIGATIVE
DETERMINATIONS

The flight crew on this aircraft was
fulh qualified in the positions as assigned.
. In consideration of the relatively high

Sf}’ver P.«’a [ter ’ervfce

from your nearest
distributor

EASTERN
Kasar Mfg. & Dist. Co.,
97 Lake Ave., Tuckahoe, N. Y.3
Tuckahoe SP 92030
Aero Bolt and Screw Co.,
25 W. Harlsdale Ave., Hartsdale, N.Y.;
RO 10210
van Dusen Aircraft Supplies,
Teterboro Air Terminal, Teterboro, N.J.3
AT 81851

MIDWEST
Midwast Aircraft Sales,
13471 Mt. Elliott Ave,, Detroit; TW 30600
Van Dusen Aircraft Supplies,
2044 Lyndale Ave., Minneapolis; FR 71851

SOUTH
Kasar Mfg. & Dist. Co.,
273 Dutch Valley Rd., Atlanta; TR 21744
Airco Supply Co.,
635 Ethel 5t. N.W., Atlanta; TR 58592
Aviation International Corp.,
International Alrport, Miami; TU 86486

MIDCONTINENT
Kasar Mfg. & Dist. Co.,
1927 So. Hydraulic Ave., Wichita; AM 28478
Rirco Supply Co.,
1445 S50, McLean, Wichita: FO 35749

SOUTHWEST
Kasar Mig. & Dist, Co.,
1638 Irving Bivd., Dallas; RI 85564
Airco Supply Co.,
2325 W. Jefterson, Grand Prairie:
AN 21534 CR 46942

NORTHWEST
Kasar MIg. & Dist. Co.,
2737 4th Ave. So., Seattie; MA 45488

WEST COAST
Kasar Mig. &k Dist. Co.,
9805 W. Jefferson Bivd., Culver City;
TE 05594
Aero Bolt k Screw Co.,
1071 W. Arbor Vitae, Inglewood: OR B3831
Aircraft Threaded Products,
AT16 W. Jefferson Bivd., L.A.; RE 12577
Hardware Supplies,
5001 Expasition Blvd., L.A.; RE 13139
Kasar Mfg. & Dist. Co.,
1643 India 5t., San Diego: BE 97142

CANADA
Bancroft Industries,
B41 Mill 5t., Place D'Armes, Montreal;
WE 33605

EXPORT
Aviguipa, Inc.,
29 Beaver SI., New York; WH 36480
Aviguipe, Inc.

1609 Connecticut Ave., N.W., Washinglon
DUpont 75566

SPS WESTERN
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Now

on Duty

with the Navy
.. Temco’s TT-1
Primary

Jet Trainer

Tomorrow's
Need iIs
Today's
Challenge at..

AIRCRAFT CORPORATION « DALLAS, TEMAS

AIRCRAFT
DALLAS

rmicCo

MNow on duty with the Mavy, Temco's TT-1 Pinto is an advance-guard
aircraft . . first to introduce the concept of an all-jet syllabus for
aviation training. And already, while still under evaluation, the Pinto
Is growing . . stepping up greatly in power, agility and safety.

Designed from the very beginning for growth through simple modifica-
tion, the production Pinto will be equipped with a Continental J69-T-25
engine in place of its J69-T-2. This engine changeover will be accom-
plished without noticeable change in outward appearance, without
significant internal changes. Further modifications will extend the
Pinto's ability to carry more equipment. . let it grow with the man..
make it capable of performing almost the entire primary/basic
syllabus at considerably less than half the cost of any other jet trainer
available or under development.

This sleek, speedy jet trainer was designed, developed and produced
entirely by Temco. And while it is a prime example of the unusual
talents and capabilities Temco possesses, it is just one phase of
Temco's widely diversified work. Other phases are research and

development in the field of advanced weapon systems . . new develop-
ments and fabrication techniques in stainless steel, titanium and

other high temperature materials. All part of Temco's continued
pioneering of the ‘‘total package" concept of design, tooling and pro-
duction of aircraft and missiles. . of its complete weapons systems
management capabilities.

CTOSS 1.'|.'|;_'||__;ht of the aircratt (as [':.'L|IIIT:.'1] ]1}

the mission ), marginal weather conditions
and darkness, this p;lrlilni;n takeoff could
not be considered as “routine.”” The use of

i 40 deg. !1_1!: settmg which would and dacd
act to decrease the takeoff ground roll

distance required maximuam i:m'rfrjrlll.allc:;
from crew and aircraft. The penalty to be
paid for a decreased ground roll would

he a shallower climbout fight path. Ths
penalty was known to the Hight crew
through their takeoff prediction calculations
and was to be negated, as soon after takeoft
as performance would permit, by retracting
Haps to a reduced extension sctbmg.

¢. It was determined conclusively that
there was no structural failure, mlhﬁ_:ht fire,
enging malfunction or anv bulures within
the fuel, hvdraulic, or electrical svstems
prior to ground impact. Further, the
loachng of the arcraft and the resulting
center of gravity was well within  recoms
mended limits.

d. The aircraft descent dunng the |1L'IJE3E]
that a climbout flight path should have been
cstablished 15 considered the resalt of com
plications m arcraft handling  techmigue
compoimded by E'Ii;.;in mstroment  himita
tions, In order to clear successtully  all
ghstacles, the aircratt, with all s svstems,
and crew performance were required to be
near opbumum.  Simce an m]:u.-ql 15 4 PrImarn
consideration Jr|||1|ui||.|.l'n'fj. after takeoff and
with cognizance of the mhberent nermal
crrors  in other flight wmstruments, it s
comsidered likelv that pilot concentration on
the air speed mstroment  may well  have
lasted a sufhcient length of time for the
urcraft to assume an undetected and rela
tivelv slight (4 deg.) descent angle. The
magnitude of  descent sufficient to  cansc
contact with the trees was only approxs-
mately 60 ft. as the mreraft traveled for
ward nearly 2,000 ft. from the point of
highest altitude. 1he very short period of
time from the pomt of becoming airborne
until the hrst obstacle was struck by the
aircraft precluded any flap retraction and
final ground impact occurreed with the H:I]‘.I-h
al their ongmal 40 deg, extension setting.

Bomarc Load Test

Hydraulic test machine is shown applying
100,000 1b. compressive loads on the aft
section of a Bomare missile. Built for Boe-
ing by the Baldwin-Lima-Hamilton Corp.,
the 90-ton machine is rated at a maximum
capacity ot 1,200,000 Ib. Machine can apply
tension, compression, Aexure and combined
loads, and a 5,750 kva. power source pro-

- vides heat for strmcture tests at  elevated

femperatures,
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use lighter loads.

M-3 Arcweld Creep Rupture Tester, custom de-
signed for labs which test smaller stze specimens or

For accurate creep rupture testing

choose from 8 ARCWELD models

Wherever there’s a need for accurate, economical creep rupture test-
ing, the answer to that need is performance-proved creep rupture
testers from Arcweld Manufacturing Co.

Choose from 8 compact, easy to operate, low maintenance Arcweld
models. Capacity ranges from 6,000 to 30,000 pounds. Oversize
Arcweld furnaces produce stable temperature up to 2,200 degrees
maximum at no additional cost. Exclusive automatic beam leveling
control: no matter how far the sample stretches, beam remains level.

Other products: eight-station rotary furnace jigs for hot tensile
testing, master control panels, twelve-furnace Universal heat treat
units and instrument cabinets.

Hundreds of thousands of hours of lab performance have proved
Arcweld testing machines to be the logical choice. Clip this coupon
or write on your business letterhead to Arcweld Manufacturing Co.
today for more information and a complimentary Arcweld Creep
Load Calculator.

See Arcweld’'s Booth 1722 at October Metal Show in Cleveland

I g Ban Flease send more information about Arcweld I
| 0 1.) ARCWEL D testing equipment. Have a salesman call [] |
i &y MANUFACTURING }
, COMPANY | Mom Tils |
| P. O. Box 311, Grove City, Pa. Company Principal Products |
| I
Pho 1 O . _

I ne 147 City >tlate |
i et it o e e i s i . R e i o sy A e B S R Pl B sl i g -
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GUSTY DAYS. Make vour climb more gradual and main-
tain extra air speed. Gusty winds can ecause not only
variations in wind velocity and direetion, but irregular
vertical air eurrents, too. One, or a combination of these
factors, can result in a stall if vou don't keep a safe
margin of air speed.

HIGHER OCTANE. An octane number is simply a means
of measuring a fuel's anti-knock capabilities. So remem-
ber — if your aireraft engine is tagged for a minimum
of 91-octane, and vou land at an unfamiliar field that
carries only 100-octane, feel perfectly safe in using it.

REMEMBER.For “Happy Flving”. .. look for the famous

Esso Sign, trademark for more than 600 dependable
Eszzo Aviation Dealers.

ESS0O RESEARCH works wonders with oil

HOT, HIGH & HUMID, High temperature, altitude and
humidity all make for low air density, thereby decreas-
ing wing lift. When these conditions exist, be sure to
allow for a longer take-off run, and (or) a lower take-
off weight.

FUELS. No matter what type of airplane you fly, you'll
find an Esso Aviation fuel especially designed to give
vour engine better performance and longer life. That's
because all five Esso Aviation gasolines — from 30 to
115 — are carefully balanced to give your engine the
utmost in power and economy, and all Esso fuels con-

tain an anti-oxidant ...to keep vour engine cleaner,
longer. So next time you need aviation fuel... be sure
to get Esso, and you'll be getting the best yvour money
can buy.

ESSO STANDARD OIL COMPANY
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BUSINESS FLYING

CESSNA 150 is seventh airplane to join the company’s business fleet. Aircraft can be entered from either side.

Aviation Week Pilot Report

Cessna Returns to Two-Place Market

By Robert 1. Stanfield

Wichita, Kans.—Cessna 15 back in the
two-place market after an eight-vear ab-
sence, and its new, light all-metal Model
150 has the potential of a good student
tramer and an easy-to-handle business
airplane.

Power for the side-by-side airplane is
supplied by a four- cvlinder Continental
1 20U-A engine rated at 100 hp. at 2,750
ipm. Engine dry weight is 189.7 Ib.
(220 Ib, with accessories). Displacement
15 2009 cu. in, Compression ratio is
7:1. Propeller 15 metal  Sensenich
VGOCK-52 with ground clearance of 10
. Engine overhaul time has been -
itially set at 600 hr. (AW Aug. 25, p.
72):

Performance features evidenced dur-

mg flight evaluation by this Aviariox
WEEK pilot mcluded:

¢ Climb-cruise power. At takeoff, pull-
meg 2,750 rpm,, an 800 fpm. rate of
chimb was imtiated at 70 mph. and held
through 4,000 ft, At 9,000 ft., indicat-
ing 63 mph., rate of chmb was 400 fpm.
At 10,000 ft., pulling 2,740 rpm.—68%
power—the airplane nl:lmltccl 108 mph.
for true air speed of 128 mph,

e Stall and slow flight. Maodel 150 was
stalled in landing mnllgurihml power
off, full fAaps—with wheel pulled back
to the stop and feet off the rudders.
The airplane porpoised along in series
of pitches, losing altitude at a rate of
GO0 fpm with no tendency to fall off
on wing or break away sharp. With
Haps up, at 1,500 rpm., the airplane
wils slow-flown through varving degrecs
of bank at 45 mph.

e Short-field capability. With 20 deg.
Haps lowered before takeoff, the air-
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FLAPS are in full down position in this view. Wing span is 33 ft., 4 in.

Model 150 S[JELlfI{'ﬂtlﬂIIS

Engine; Continental O200-A (deyvlinder). .. oo cuoin i cirsiorvnnsinis 100 bhp.
Speed: Maximum—sea level at 2,750 rpm. . . ... il iiiiiiiiae 124 mph.
Maximum recommended cruise=70% |1mm @ 9 0D o 121 mph.
Range: At maximum recommended cruise, no allowance . ............. 520 mi.
B - s Lo i b T o Mo ot o o % i AR o e M o O 4.3 hr.
Tre mrspeed ......... I P = A B,
Maximum range: 439 |:|m1.tr ..11.L lﬂ 'EI'HH fi‘ ................... B30 me.
LT 7 o A 6.6 hr.
LRl SRR i e R 0 e e A e R 08 95 mph.

(All performance figures are for gross weight)
Rate of climb: sea level ... ..., . R S R e e SRR R R 740 ft./min,

RTINS e e A S R A 15,300 ft.
KRGS EHIINE - & b 5 bt O e ol b o A bt b A R e i 1,500 1b.
I N e e WA s e AR R N R s e B s e e 1 962 1h.
Luggage compartment capacity .. ... .. T T |
FFuel capacity (range based on 22.5 g.;]]nm umhll.l R R R R v S
WRINE B i i R B e R e e R e 33 ft. 4 i,
LB i i i sl S T A T R S R S e L B
0T R S T S O LA o e T A ST A 6 ft. 11 in,
i ot O N 160 sq. ft.
VIR IRdME ..« coinmrnmivasniesiess R T SR 0 9.4 Ib./sq. fr.
RODRE ORI oo o e i i B W U D R A R R 15 1b./hp. |
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Lie aof a Field Engineer, number 1 of o serlos

George Tally i1s one of the Hughes Field
Engineers assigned to an Air Force base in
Calitornia. He 1s highly respected, tor,
to the personnel of this base, he represents
all the technical L;m‘:'l.l.‘]r:d:.__l':: of the Huches
Aircraft Company.

Hughes Field Engineers are responsible for
all phases of support for the maximum
h:,l:_{ performance of Hughes electronic ar-
mament controls systems and guided missiles.

OF A

FIELD ENGINEER

T NCET L il ¥ e

-.._-‘ —l,-——lhl"‘-'_""" o *I'h

. L ol

The background and experience they gain
by such acovities Pl’l"lp"lt'lt- an over-all systems
knowledge which is unsurpassed. Their
training assures them an unlimited future in

the field of electronics.

IF YOU ARE AN ENGINEER OR
pHYsIcIsT interested in this samulating
and rewarding type of work, send a brict out-
line of your experience to the address below.
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The West's leader in advanced electronics

Electronics Engineers:

HELP
WRITE THE BOOK

AT RYAN

Ryan's work in electronics is so
advanced that much of 1t has
actually become standard text
for industry and science.

Today vou can help us write the
book in continuous wave radar

for navigation, missile guidance,
and helicopter instrumentation.

» Design Engineers

* Packaging Engineers

* Microwave Antenna Designers
+« Reliability Engineers

* Field Service Engineers

For details write to J. M. Jackson. ..
RYA " AERONAUTICAL
COMPANY

2720 HARBOR DRIVE % ;4
San Diego 12, California =—

LIGHTWEIGHT, LOW COST,
27-CHANNEL *

VHF TRANSMITTER

Do you have all the necessary chan-
nels? Now you can add 27 crystals
with the sensational, compact, light-
weight Narco VTA-3, Weighs only 20
ounces; flat, pancake design permits
easy installation.

Can be attached to your Narco
Omnigator or Simplexer or operated
independently with its own power sup-
ply. Has famous Narco “whistle-stop”
feature which permits crystal-calibrated
tuning of any VHF receiver in the air-
plane to frequency selected. 5-mega-
¢ycle spread.

Standard VTA-3—2 crystals. .only 5135

Deluxe low band—24 crystals, ., . 5299
118 to 123 mc

Deluxe high band—24 crystals. . . .$299
121.5 to 126.7 mc

Fowwr supply estio,

Evenstenth frequencies available
on special order.
Send for brochure

narco

WINDSHIELD is “free blown” tyvpe and has
no center strip, an aid to visibility,

plane broke ground at 50 mph. after
4 run of a few hundred feet into a 5
kt. wind. At a gross weight of 1,500
Ib., zero wind and no flaps, the | S0 will
fly off in shghtly over ﬁ[JH ft. Landing
roll at this weight is less than 400 ft.
Evaluation flight was made in
Cessna’s second ]:rr-[]{]uc*finn airplane,
N5502E.  Accompanving  AVIATION
"lu."n ek pilot was William Stinson, re-
gional sales manager for the company.
Airplane flown was the 150 “Com-
muter,” which has all the instrumenta-
tion and accessories of the trammer—
Narco Superhomer VH'T-3 with nine
crystals, microphone and cabin speaker,
turn and bank, rate of climb, outside
air  temperature gage, dual controls,
landing lights, sensitive altimeter, clock,
sun visors, control lock—plus addition
of direction and horizon gyvros and fin-
mounted rotating beacon,
Speed fairing and prop spinner sdd
to the 130% sleek appearance. The
chrome vanadium steel gear 15 the same

design used on the 172, 175 and 152
models.  Tread width Dbetween main
oears 15 77 . Nvlon tubeless tires

measure 5:00 by S for all three wheels,

I'o reduce vibration, the engine is
holted to ::IIL_::irlt: maounnts r|1=:=||:-_"r|1-1||]"|-]‘.ln‘l'
cushions, providing separation between
::ng:m: and airframe, The windshield
15 “free blown™ and designed with no
uﬂ’rw hl:rl]': as an awd to 1|ui:||]|tu.

I'nel 15 gravity fed to the engine from
twi | 3- rrlT wing tanks, runming through
fucl uhutnﬁ valve and fuel strainer tn
I.‘]u carburctor. Total usable fuel s

5> gal. Ol capacity is 6 gt., of which
7 E|T. are considered unusable.  Ac-
cess door on the right side of the engine
cowl allows for quick check of oil quan-
fity.

The 150 can be entered from etther
side of the mirplane. Windows m each
door may be used for ventilation during
warm-up and taxiing, Two {mhm:]u]
scats with a common adjustable back

Work where

PUMP
ENGINEERING

reaches its peak!

It takes exceptional pumps to feed
the most powerful propulsive system
ever built—the Large Rocket Engine.
And it creates an exceptionad career
for the man who develops these
pumps.

Rocket Engineering offers the most
interesting opportunities in the pump
engineering field today. Your expen-
ence with commercial pumps and
compressors will be extremely useful
—to help solve problems of head
capacity, power and speed never
before encountered. You'll gain tech-
nical and professional experience that
is unobtainable elsewhere...your
contributions to the advanced tech-
niques of pump design will be recog-
nized and rewarded.

Rocketdyne builds high-thrust
rocket propulsion systems for Ameri-
ca's major missiles. You'll work with
the leading producer in the nation's
Fastest growing industry.

If vou are an experienced pump
engineer with the ambition to break
new ground, tell us about yourself,
Chances are your creative ability can
open up i new career for you 1n
Rocket Engineering — more fascinat-
ing and more valuable to vou than the
work yvou are now doing. Write : Mr.
H.K. Jamieson, Rocketdvne Engineer-
ing Personnel. 6633 Canoga Avenue,
Canoga Park, California.
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ROCKETDYNE R

A DIVISION OF NORTH AMEWICAN AVIATION,

BUILDERS OF POWER FOR OUTER E-F"HEE
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Mational Aeronautical Corporation scat are provided.
Fort Washington, Pennsylvania | P sl & RTRI, T
RESEARCH & DEVELOPMENT LABORATORIES Scientific and Engincering Staff, Hughes Aircraft Co., Culver City 11, California e L T4 Ihe scat back 1s 'tdlml"h]'“ to four ' L
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wing muscles for the Lockheed Electra|

Soon to be flying the nation’s airways
is the Lockheed Electra—a medium range, high-speed,
prop-jet transport, Wing Flap Actuators for this |
nimble, fast climbing plane are being manufactured
by the Speco Division of Kelsey-Hayes.

Kelsey-Hayes Company, General Offices: Detroit 32, Michigan

KELSEY-HAYES

Automotive, Aviation and Agricultural Parts #» Hand Tools for Indusiry and Home

18 PLANTS: Detroit and Jackson, Michipan; Los Angeles; MeResaport, Pa,; Springfeld, Ofiio (Speco Divimion); Utiea, New York (Dtica Drop Forpe & Tooal Divimon);
Davenport, Towa (French and Hecht Dimsion); Philadelphia (Heintz Divielon); Clark, New Jersey (New Jermey Dhvigion); Windaor, Ontarie, Canoda,
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SPECIAL scat kit is available for installa-
Hon in Model 150 baggage compartment.

positions at the bottom and three posi-
tions at the top, and pivots forward
and down for access to the S0-1b. bag-
page compartment, A utility shelf for
small articles is above the baggage area.

A small children’s seat may be in-
stalled just aft of front seats in place of
the baggage compartment and utility
shelt. The back of the seat 1s hinged at
the top and mav be lifted up for access
lo airplane’s battery in fuselage tailcone,

Cabin heat 15 prmlr.lul by a manifold-
type heater. Ventilation is also provided
by two manually adjusted ventilators
in the upper corners of the windshield.

Once settled comfortably in the cock-
pit (there was plenty of head and leg
ioom), the aileron-clevator control lock
was removed. Safety feature of this lock
15 1ts metal flag which covers the starter
"1 handle; prevents engine starts and
the possibility of takeoff “with the con-
trols locked.

Fuel valve 1s located on cabin floor,
centered just forward of seats, and 1s
safetied 1 “on"” position, providing
How from both tanks simultancously.
Adjacent to the valve are the elevator
trim wheel and fap handle, Safcticd
vialve also 15 a deterrent against a stu-
dent reaching for the Hap lever and
mistakenly cutting off the tuel supply,

The engine fAred quickly after two
prime shots and the airplane was taxied
out for takeoff. Tums are no problem
in the 150; the nose gear is steerable, via
rudder pedals, and imcorporates an air
and oil shock strut and a shimmy damp-
ener. The nose wheel steers through an
arc of about 10 deg. each side of neu-
tral, after which 1t h::-:um;:.n free-swivel-
ing up to 30 deg. right or left of center.
t 15 automatically centered while air-
plane 15 in flight.

IYor a tight turm we used a little brak-
ing action, and swiveled around in about
the radius of a wing span. Brakes are
manufactured bv Goodyear and are hy-
draulically operated. Matched gears and
teeth around the perimeter of the disks
and the inside of the wheel castings re-
place keys and clips previously used to
hold the disks in place.

Emptv weight of the 150 is 962 1b.
Useful Toad is 538 Ib. With the two of
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You can’t afford to “FREEZE"

ay BELLOWSL ) o
ASSEMBLY DESIGN

. « . . until you've talked to FULTON SYLPHON!

HERE'S WHY:

1. Fulton Sylphon originated the
seamless metal bellows;

2. ... has pioneered continuing
improvements in the bellows
art;

- specializes in the famous
Sylphon® Bellows;

4d.. . . has the most exltensive
production facilities;

5.. . . is most experienced in
solving bellows problems;

6. .. . has the finest array of bel-
lows engineering talent.

If you want to be sure vou have
the best possible design . . . at the
right price . .. backed by the in-
dustry's most dependable service
and delivery...ecall in Fulton
Sylphon on every bellows
assembly design. Start now by
writing for 36 pages of comprehen-
sive bellows design data, Catalog
AT1400.

ﬁﬁ%wﬁﬁm CONTROLS COMPANY

FULTON SYLPHON DIVISION ¢ Knoxville 1, Tennessee
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MAINTAIN RELIABILITY

Fhota courfedy

Elazsfomaric
ithipping confainar
mountfing

{
-+
F

...With LORD
shipping container
mounting systems

You can safeguard the built-in reliability of sensitive or fragile
equipment with Lorp-engineered flexible suspension systems.
Specially designed to eliminate damaging forces during
shipment, these systems “float” the equipment on
high-strength elastomeric mountings.

With this positive protection against damaging vibration and
repeated shock, you maintain product reliability, avoid
costly repairs or adjustments, eliminate wasteful ruggedness,
assure good customer relations.

Many types of equipment are packaged on mounting systems
designed and produced by Lorp (see list). Both standard
elastomers and Lorp’s new BTR (Broad Temperature Range)
elastomer are available for systems which provide maximum
protection plus vital cost savings. Compact design permits cost
and weight reduction in the container. With complex units,
an elastomeric system 1s the most economical answer.

For an engineered solution to your shipping damage problem,
utilize the unmatched experience and facilities at Lorb—the
pioneer and leader in elastomeric shipping mounting systems.
Contact your nearest Lorp Field Engineer or the
Home Ofhce, Ene, Pennsylvania.
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The Chompian Campany

FIELD

ATLANTA, GEQRGEA
BOSTON, MASS - H
CHICAGD. ILL - Mie
GLEVELAMND, DHID

DALLAS, TEXAS - R

“In Canada

Lord Mounting
Systems are
protecting:

Aircraft

Jet and reciprocating engines
Control surfaces
Airspeed-altitude compulers
Tail assemblias

ATR electranic units
Helicopter rotor hubs
In-flight refueling kits

Jato units

Missiles

Nose cones, warheads,
other components

Powerplants and boosters
Solid propellant engines
Rocket launchers

Ground handling equipment

Electronic

Tubes — magnetron,
klystron, and others

Computers

Recorders

Oscilloscopes

Antennas

Consoles and assemblies

Television units

Miscellaneous

Business machines
Cameras

Telescopes

Nuclear reactor cores
Torpedoes
Motor-generator sets

. » . @and many
others

ENGINEERING OFFICES

CEdae 7S] DAYTOM, OHIO - B&ldewin 4035
Ancooik B-9] 35 CETHROIT, BICH, « Dlarmaond | £330
higan 2-6010 Harsas GITY. MO - WE<tBar 1-0138
SHadyside 93175 LS ANGELES, CAL, « HHIywoad & 1857
Jin; FAEW YO, MY Cilecle 7-3326
FHILADELFHIA, P& - PEnnymacker 5. 3585

Haklway & Foses ERrgafgering Corporationm Limafed™

LORD MANUFACTURING COMPANY - ERIE, PA.

us, plus 26 gal. of fuel (S0/87 oetane
is specihied), airplane’s gross weight was
about 1,470 1b, Outside air temperature
at takcoft was 39F. Sea level pressure
was 30,20, Wind was from the north at
> kt. Field elevation was 1,380 ft.

No Haps were used for takeoff, and
with full throttle—which was held
throughout the climb—the airplane flew
itself off at about 60 mph. A slight rud-
der pressure compensated for torque,
and we used about 600 ft. of runwav,

Holding 70 mph., airplane climbed
out at 500 fpm. The chmb angle was
good at this speed, and with a bit of
clevator trim—tab himit 1s 10 deg. up,
20 deg. down—the airplane ¢himbed out
hands-off. Once past 5,000 ft, the mix-
ture was leaned out.

Going through 6,000 ft. the 150 in-
dicated 66 mph. and rate of climb was
500 fpm. At 9,000 ft, the airplane was
ascending at 400 fpm. Airplane was
leveled off at 10,000 ft. Here, with
outside air temperature 41V, pulling
2,740 rpm. (68% power), indicated air
speed (1AS) was 108 mph. for true air
speed (TAS) of 128 mph. Reducing
power to 3% —2,200 rpm.—airplane in-
dicated 78 mph. for TAS of 93 mph.

Descending to 7,500 ft., airplane was
crmsed at 2,200 rpm. (44% power),
2,500 rpm. (57% power) and 2,700
rpm. (69% power). True air speeds, at
these settings, were 95 mph., 113 mph.
and 127 mph., respectively,

At 5,000 ft. the same power settings
again were used. True air speeds—for
2,200, 2,500 and 2,700 rpm.—were 95
mph., 115 mph. and 127 mph.

The 150 15 redlined at 157 mph. and
vellow-arced from 120 mph., true indi-
cated airspeeds. Normal range begins at
5>+ mph, Normal operating range be-
gins at 2,000 rpm. and runs to 2,500
rpm. at sea level, 2,650 rpm. at 5,000
ft., and 2,750 rpm. at 10,000 ft. Recom-
mended entry speed for chandelles, lazy
eights and steep turns is 106 mph.

Noise level during flight was at a
minimum and there was no difficulty in

CAST aluminum wheel has newly-designed
Goodyear tooth-type brake disks,
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Dark or light, fair or foul...
ABLE finds True North fast

Aline your missile-launchers and vour mobile radars fast—
with celestial accuracy —any weather, any time of day. Do it
with ABLE, Autonetics’ Base Line Equipment. ABLE is
a portable field instrument designed to find True North or
any other base line—automatically. ABLE is reliable, easy

to operate and maintain.

Please write for literature. AUtONEt ICS

A Division ol North Amarican Aviation, Inc,, Downey, California

SPECIALLY DESIGNED
FOR YOUR INSTALLATION

* CONSTRUCTED TO GIVE HIGHEST STRENGTH
FOR LOWEST WEIGHT.

* QUICK ACTING SOLENOID CONTROL

* |DEAL FOR AIRCRAFT AND MISSILE APPLI-
CATIONS. WILL MEET MILITARY SPECIFICA-
TIONS

We welcome inquiries sent to:

RESEARLH

GREGORY 1-1800

'-‘—___I--—FI——_—.‘J.—..._..______F._'_._'______H

-——‘-_-——-———.—_—__.-_-___.,___'__.______-

]]aH DEAN & BENSON RESEARCH INC.

16 RICHMOND STREET CLIFTON, NEW JERSEY
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USAF's new
transport

with high-power
twin-engine

safety

The Cessna L-27A is now on operational duty with the U, S.
Air Force, Its speed—the highest speed of any U. 5. A. F.
light twin transport—and its range and versatility are prov-
ing highly valuable in raising administrative mobility.,

Cessna designed and built the L-27A for hard work. Power
loading, acceleration, and climb characteristics are excellent.
Single-engine performance is particularly outstanding—for
this modern Cessna twin packs more power per pound than
any other light twin transport. Operating and maintenance
costs are low. Result: the Cessna L-27A makes
substantial savings for the U. S. Air Force.
Cessna Aircraft Co., Wichita, Kansas.

essid.

holding a normal conversabion,  Air-
plane's stabilitv was excellent; trimmed
up, it does a good job of Aving itself.
Large ailerons—2,575 sq. in.—are also
quite effective throughout stalls. Travel
is 20 deg. up, 14 deg. down.

We ran through some stalls at 3,000
ft. With power off, and 30 decg. flaps.
the stall warning horn sounded abont
42 mph. IAS. Buffeting occurred below
+00 mph. and the rate of descent slowh
dropped to 500 fpm. At 40 mph. the
| 50 was easily Hown throongh vaned de-
arees-OF bank.

- With no flaps and power off the
warning horn sounded at 45 mph. and a
docile “break”™ came about 435 mph.
IAS. Increasing power to 1,800 rpm.,
the stall warning sounded at 45 mph.
\irspeed dropped below the 400 mph.
level (there are no indicator readings for

lesser speeds) and  the amrplane flew

tlong, nose high, horn blowing, with no
altitude loss.

Normal landimgs are made power off,
no faps, or with anv of the four flap
settings (10, 20, 30 or 40 deg.) al
pilot’s option,  Approach speeds run
from 65-75 mph, flaps up, to 60-70
mph. faps down, depending on weight.
turbulence, wind and other conditions.

Our approaches were made at 60

mph. and we used full Haps, Fortyv de-

arces of flaps sets up a good nite of
descent and the airplane will  touch
down for a minmmum ground roll—less
than 400 ft.—in the neighborhood of 40
mph. With some brake application the
150 can be dropped in and turmed off
in halt thas distance.

Flectrical energy 1s supphed by a 12-
v, direct current svstem powered by an
engine-driven 20-amp. generator. | he
1 2-v. storage battery serves as a standby
power source, supplving current when
the gencrator 15 moperative,

The 150 15 the seventh addition to
Cessna’s business fleet. Firm orders for
the airplane total 600 from the com-
panv's distributor organization, plus an-
other 115 being allocated for export.
There were about nine aircraft off the
line at the end of September; begimning
m October, production 1s scheduled at
the rate of three a dav.

Inter-city Commuter, Hown by Avia-
rron WEeEK pilot, cost $8,545: the
tramer 15 priced at 57,940, Most ¢co-
nomical model. the Standard, runs
56,995 and 15 equipped with a starter,
generator, tachometer, altimeter, mavi-
aation lights, gages for oil pressure-tem-
perature and fuel, carburetor heat, stall
warning and aspeed mdicators, park-
ing brake, hvdraulic toc-operated brakes
on pilot's side and steerable  nosc
wheel.

Exterior of the 150 is available
green, red and blue. Fluorescent paint
is an optional item, Interiors are cither
red or blue; headliners and side panels
are of ix'ﬂr‘_l.',
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CONTROL ENGINEERS

(Electric « Servo « Valves)

Move into Large Rocket Engineering
and put yourself way ahead in your field

Help us to automate millions of horsepower designed into a
jet-size package—the High-Thrust Rocket Engine. Here are the
fields :

The Electrical System includes Ground Support and Check-
out Equipment which must be operable by military personnel.
Aboard the missile, engine controls must be carefully isolated
from other missile systems. Miniaturization is striven for, but
never at the expense of reliability in extremes of temperature,
vibration and acceleration. You'll cover all aspects of circuitry,
deal with every branch of weapons systems.

Servo-mechanisms offer a broad spectrum—electronic, pneu-
matic, mechanical, hydraulic. Your analytical ability will be at
a premium here, to evaluate methods of Mixture Control, Thrust
Control, and Pressure Control which must compensate for vari-
ables like changing mass, drag lapse-rate, altered combustion
efficiency, heat, cold, G, vibration etc. You'll be free of routine
details, able to apply vour training and experience toward a high
level of professional growth.

Valves Tun to 6" diam. and up, with very high pressures and
flow rates, extremely rapid action, temperatures down to —300°F.

This is where the real advanced work in controls is being done.
Join the trailbreakers. Write, giving your background: Mr.

H. K. Jamieson, Rocketdvne Engineering Personnel, 6633
Canoga Avenue, Canoga Park, California,
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ROCKETDYNE IR

A DIVISION OF NOBRTH AMERICAN AVIATION, INC

BUILDERS OF POWER FOR OUTER SPACE
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cnssie SEARCHLIGHT SECTION sovernsinc

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE

DISPLAYED RATE:

UNDISPLAYED RATE:

The advertising rate is 531.00 per inch for all advertising & i
other than on contract basis. Contract roles on m.;“_.;lﬁ PRI N 52.70 a line, minimum 3 lines. Te figure odvonce payment count 5

AN ADVERTISING IMCH is measured %a inch verfically on one eolumn, averaoge words as a line.

3 eolumns—30 inches—ia a page.

EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceploble only

in Displayed Styla,

PROPOSALS, 52.70 a line an insertion.
BOX MNUMBERS count as one line odditional in undisplayed ads.

Sdend NEW Ads or Inquiries to Classified Adv. Div. of Aviotion Week, P. O. Box 12, N. Y. 38, N. Y.

g e e e e o | eom— e

Immediate Delivery

We stock, everhoul, and install

PRATT & WHITNEY WRIGHT
R1830 R1820
—75, —92, —94 -202, =5, =72

R985 R1340 R2000

and our mos! pepular DCI engine
R1830 - SUPER - 92

ENGINE WORKS

INC,
Lembert Field inc. St. Louis, Mo.

FOR

2 HELICOPTERS ia | |
tue ./ pottuct cond, /. Tims USE

Write or phone for full details

EAST COAST AVIATION CORP.
Bedford Airpori (CR 4-6400) Lexington, Mass,

FOR SALE

LOCKHEED 10A

Plush 10 Passenger Airline Interior. Dual
Panel, Omnigator, ADF, Very Clean Inside
and Oul. 532,500 Including Spare Parls,
‘ Brakes, Wheels. Ailerons, Landing Gear

agnd Various Other Spares.

JERRY EDDY

P.O. Bax 6611, Son Antenio, Texas. TA 64318

————— | NATIONAL

LODESTAR

Executive 1820—-56 WA
Tanks resealed—33D50 props.
Available for immediate delivery
Mojor Clair 5. Hoxell 3514 Lewis Rd,

MNewtown Square, Pa. Elgin &-7636

A Stalatess, Aluminam, Brase, Sioel ADVERTISING

All sitaf—|mmediate delivery from waorld's larg- I
et shell stock. Buoy direef frem manufactiurer.

Lower prices—guickar service. Sand for frea wall
charts showing completa line of AN & MS fittings
and hardware. We aleo machine parts to youor

own spacial print, and stock AN & M5 forgings. ‘Fur hfiﬂging bUEinEEE needs or
COLLINS ENGINEERING CORPORATION

4050 Washington Bilvd. Culver City, Californin

opportunities to the attention

‘ C-47's FOR SALE DC-3'5 of men associated in adminis-

ALSO
REPAIR OVERHAUL MODIFICATION

VOLITAN AVIATION

2820 Plarce 5t. INC. Pacaima, Calil, .
! G AT ORI e ment, sales and responsible

trative, executive, manage-

Dapnesn Kirjul
St. Louis

Enmben ki

I
-
Remmert-Werner

e R N S L]

technical, engineering and

AIRCRAFT FOR SALE

Reduced for immediate sale. Lockheed . 5ot .
Lodestar. Completely equipped. Oxygen, DpEfﬂflﬂg EEIFIHEI*IEE 'W'Ifh fhE‘
rotafing beaccen. Many exiras. $69,750.00,

FRUIN-COLNON CONTRACTING CO. 2 . 9
|706 Olive St. g1. Louls 3. M. industries served h}’ McGraw

Direet Inguiries atfention H. V. Gausmanii,
Pilet, ar B. W. Christmann, Eguipment Manager.

Hill publications. For advertis-

OXYGEN EQUIPMENT
SALES & SERVICE

REGULATORS — MASKS — YALVES
PORTABLES & CYLIMDERS

\ FIXED INSTALLATIONS

GOY'T. APPROVED REPAIR STATIOMN

| Lisr AERD Dmriis. |

D. C. 4 B. ing rates or other information
Convertible-Type
FOR SALE OR LEASE

financing available—70 possengers—cargo
Ready for immediate service

MATIOMAL SURPLUS SALES
MIDWEST'S LARGEST

wrife:

V&= 12 Charlotte Kansas {'.il:].l_.l-l._ Mo. — S
e Classified Advertising Division

When Answering
BOX NUMBERS . . .

.
fo expedite the hondling of your correspond-
ence and avold confusion, plecse do not 2

individual box number. Be sure to address
separate replies for each advertisement.

Publishing Co., Inc.

Twin Beech - DC-3 - Lodestar

P. O. BOX 12
MAINTENANCE A,HM,E AUTOMATIC PILOTS, NAVIGATION
ROCHESTER AIRPORT ¥ & COMMUNICATION SYSTEMS New York 36, New York

CAA Appraved Repair Station = J984 PHONE: FAirview 8-2720 . |
Class 1 & 1 Me Limitatians {ela 13311 BRI R Collins, Bendix, Sperry, Lear, ARC , Wilcox
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EMPLOYMENT OPPORTUNITIES

vigorous
engineering
climate

for the growth of engineering ideas |

CONVAIR -SAN DIEGO

Long-range programs at Convair-San Diego include advanced missile systems, space vehicles, 880 and 600
Jet-Liner and versions, and F-106 Jet Interceptor and versions, offering experienced engineers
unsurpassed opportunity for personal achievement — within America’s finest year-round living climate.

PRELIMINARY DESIGN ENGINEERS FLIGHT TEST AND SENIOR FLIGHT TEST ENGINEERS
Experience desirable in design fields of missiles, B.5. in Aero, Mechanical or E.E. plus 3 to 5 years' actual
space vehicles, supersonic military aircraft, nuclear experience in aircraft flight test amalysis. [Special emphasis on
propulsion, or commercial aircraft development, fire confrol system evaluation and a/'c performance evaluation,)

STRUCTURAL & COMPONENTS DESIGN

For work on commercial & military contracts; wing, fail, & fuselage AERODYNAMICS ENGIMNEERS
structural design; aircraft & missile electrical & electronics syslems; Projects and aerodynamic stedies currently active include nearly
landing gqear & mechanisms components; conirols, propulsion systems & all claszes from VTOL aircraft to space penetrating vehicles. Problems
turnishings. in Theoretical Aerodynamics, Aerodynamic Design and Analysis, Aerodynamic

Project Studies, Experimental Aerodynamics.
THERMODYNAMICS ENGINEERS

For anmalytical and experimental work on aircraft and missile propulsion

syslems, cooling and auxiliary power systems, and heat transfer and WEAPONS SYSTEMS AMNALYSIS
gas dynamics problems. 8.5., M.5., or Ph.D. in M.E., A.E., Ch.E. or Physics. Studies involve development of analytical models of rilitary operations,
gynthesizs of weapon system concepts and evaluation on an effectiveness/cost
DYNAMICS ENGINEERS basis. Strong backgrounds in Mathematits or Physics, or other sciences.

To evaluate servo and guidance systems for aircraft and missiles.
Dynamics stability loads and aerolasticity.

WEAPONS SYSTEMS INTEGRATION

ELECTRONICS ENGINEERS AND PHYSICISTS For application of military operations research, engineering, and
Research, development and design, VHF and microwave military operational experience to development of an integrated weapon

components, antennas, radomes, and solid stale investigations, system from design to employment by military services. Academic
Experience in aulomatic and digital testing technigues. fraining in Mathematics, Dynamics, Electronics, Flight Test or Computers.

INTERVIEWS WILL BE HELD IN THESE CITIES IN THE NEAR FUTURE:

Winston-5alem * Nashville = Birmingham = Los Angeles » York » Allentown * Scranton * Philadelphia * Camden
Garden City * Boston * Washington * New York * South Bend * Grand Rapids * Detroit * Pittsburgh ¢ Dayton * Akron

Cleveland * Kansas City * S5t. Louis * Minneapolis

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
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EMPLOYMENT OPPORTUNITIES

D o o |

IN THE SKY BEFORE IT'S OFF

“ THE DRAWING a@aﬁn p
e '

VARIABILE STABILILTY
ATRCERAFT

AT CORNELL AERONAUTICAL LABORATORY

The flight research hangar ar C.A.L. houses a most unusual airplane. Out-
wardly it appears to be a standard T-33 jer. Closer examination reveals
a mass of electronic gear packed solidly into an enlarged nose section
and controlled by a unique console mounted at the side of the aft cockpit.

This airplane is the latest in a family of variable stability aircrafc
developed by C.A.L. Its handling characteristics can be changed — in
flight — to simulate those of an infinite number of different aircrafr. It
can be dial-set to handle like a lumbering cargo carrier, or with the sharp
snap of a century series fighter. It can even be set to simulate the flight
characteristics of a space ship entering a planetary atmosphere. The T-33,
by providing experimental evaluation of vehicles not yet buile, yields
significant savings in lives, time and money.

This work in variable stability is typical of the many applied research
projects active at C.A.L. — stimularing, technically challenging, and pro-
fessionally significant. Our research program is unusually broad in scope,
encompassing aerodynamics, flight research, advanced missile and aircrafe
design, and many other areas of modern flight. This broad program, cou-
pled with our policy of assigning each staff member in accordance with
his individual abilities and interests, makes it possible for us o offer
outstanding employment opportunities to capable and imaginative men,

CORNELL AERONAUTICAL LABORATORY, INC. of Cornell Universily

WRITE FOR FREE REPORT

The story behind Coarnell Aero- you are interésted in C AL as a
nautical Laboratory and i con- place o work or © warch, you
tributions o aeronautical progress will hnd A Decade of Research™
ig vividly rold in a 68-page report, bath useful and pertinent. Mail the
“A Decade of Research.,” Whether coupon now for your free copy.

J. V. Ruch : Vs

CORNELL AEROMNAUTICAL LABORATORY, INC.
Buffalo 21, New York

Pleases send me '"A Decade of Research.’

Mame -
Streat
City — Lone State
[] Please include amploymant information
B o p— e e e e e s s S S S S S ————— — — — —
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MARQUARDT

Professional Personnel
Requisition

NUCLEAR
ENGINEER

In support of a growing nuclear ram-
jet development program carried on
in cooperation with the Univ. of Cald.
Radiation Loboratory. Will also in.
vestigate nuclear systems gimed of
space flight.

Requires either odvonced study or
training at Ook Ridge 5chool of
Reactor Technology. Experienced in
nuclear reactor design or reactor test
planning.

Environment offers opportunity for in-
dividual grawth, recognition. Program
backed by the Motion’s foremost de-
veloper of ramjet engines.

For information,

Contoct: Jim Dale, Manager
Frofessional Fersonnal
Marquardt Aircraft Co.
16551 Saticay Street
¥Yan Nuys, California

marq Uﬂrdt ”.I:i;micp s
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24, 1012, AB AMENDED BY THE ACTS OF
AARCH 3, YEES, AND JULY 2. 148 (Title

Libdtedl  Sstates  Coale, Sicblon ol
SHOWING THE OWNERSHIE,
MANAGEMENT,. AND
CIRCULATION
I Aviation Week pathli=hed weekly ot Allany, Sew

Vork Tor fhdolwr [, 10OGE

. Thi names gl addoesses of e publisiier, eaditor,
managing olitor, wd business manader are:  Pulillshed
hy MeGraw-TH1H Puhlishing (Cempany. Dnes B0 Wil
125l =rpEisich Yoeww Yotk 3R, N .1 FAallEme Eiakers 1%
Hode,. 30 West 425l Hreeel, N York B N2 3.3
Maniging ellror, Williadn Gregory, BN West $3id Bt
Mewe York 8. M. 4 Piisiniess manager, John . Johns
seph, CREN Woessd d2Eel BaweeT, Newk Yook Sk N |

¥, The owne Shstermwe-HEIT]  T™uebsliadeinage L 'esppsenbih's
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tndisidaally s Harolgd W. Metraw, individoaliy; Eliza-
heth M. Wehstpr, oo Dnmalit €5, MeGraw (all of =5
West 43ud St New York a6, N Y.: Mildred W
MieGraw, Maill=on, XNew Jersey: Grace YW. Mehren, &G
Avenae Bi., La Jdolla, Callf; Aflliated Fupd, Tee, &
Wall 8., Nen York, N. Y.: Getioy & Cno, I (L Hox
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[SEALI] JANET A, HARTWICK.
3y Commission expires March S0, 1055
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MARQUARDT

Professional Personnel
Reqguisition

AERODYNAMICIST

Design analysis of hypersonic con-
figurations powered with oir breathing
propulsion systems. Evoluote the wutil-
ization of odvanced oand unique
engine cycles on various vehicles used
for interception, long range missile,

and booster missions,

Must be a specialist in vehicle hyper-

sonics with appropriote educotion ond |
experience. Work in small group pro- |
viding broad technical responsibilities. |
Excellent individual, professional, and
project potentials for recognition and

advancement. ‘

Contact: Jim Dale, Manager
Professional Personnel f
Marguardt Aircraft Co.
16531 Saticoy Street
Van Nuys, Califernia

e

marquardt s

VAN NUYS, CALIFORNIA

i

SOEE N, UTAM

ADVANCED
WEAPONS

broad creative field
at Chance Vought

Studies into nuelear propulsion,
space vehicles, ASW advancements
are developimg select, new openings.
Typical opportunities:

I Advanced Weapons Staff Engineer.

Ph. D. preferred, with at least 10
vears background in guidance or
navigation and control systems. To
develop completely new coneepts in
guidance, navigation, or control
ayvstems.

Hydrodynamicist. B.S. or M.8. in
Engineering plus 5-7 years expe-
rience in hydrodynamies and cavita-
tion of torpedoes and other fully
submerged vehicles.

A. L. larrett, Manager
Advanced Weapons Engineering,
Dept. M-26

[~ Ig_ ™
T COIGHT A rFrRCRAFET

IO RarFE s EALLAN, FF A AE

| ~ APPARENT PATH.

AVIATION WEEK, October 13, 1958

EMPLOYMENT OPPORTUNITIES
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DEVIATING MEDIUM
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O — OBSERVATION SITE
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Engineering Opportunities
of a High Order in Creating Complex
Identifications Tracking Equipments
at General Electric’s Missile
Detection Systems Section

To locate a 15,000-mph missile despite
complicating factors such as the vary-
ing refractive index of the troposphere
and ionosphere, a high degree of sys-
tems sophistication is of paramount
importance.

Positions at Several Levels
for Electronic Engineers

SYSTEMS DEVELOPMENT ENGINEERING
(At |mast 4 years' experience)
RADAR SYSTEMS
SYSTEMS ANALYSIS

* DATA AMNALYSIS

ELECTRONIC COUNTERMEASURES
SYSTEMS

Growth eppeortunities commensurate
with the creative and analytical de-
mands implicit in such requirements
are open now for experienced elec-
tronic engineers at G.E.'s Missile De-
tection Systems Section in these areas:

SYSTEMS EQUIPMENT ENGINEERING

ANTENMNA DESIGN AND DEVELOPMENT
RF COMPONENTS DEVELOPMENT

¢ Research & Development of New
Detection Techniques

¢ Initiation & Development of

Proposals UHF AND MICROWAVE
¢ Definition and Direction of RECEIVER DEVELOPMENT
EI'.]'IJiFI'I'I'IE'I'lt DE‘SiEﬂ DATA REDUCTION EQUIPMENT D&D

VIDED DISPLAY DEVELOPMENT

e Engineering Liaison with Military COMPUTER APPLICATIONS

& Engineering-Manufacturing
Sub-Contractors

Salaries fully competitive, commensurate with experience
Write in confidence to Mr. James P. Kinsella, Div. 58-W0

Missile Detection Systems Section
HEAVY MILITARY ELECTRONICS DEPT.

GENERAL @D ELECTRIC

Court Street, Syracuse, New York
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EMPLOYMENT OPPORTUNITIES

Clear your way for
development

NOW!

Creation — years ahead! That’s how you develop at

SAED.

The small gas turbines you design today power the air-
craft of tomorrow — high mach turbojets for supersonic
trainers and VTOL . . . high power :weight turboshafts,
turboprops for helicopters and convertiplanes.

Creating these advanced propulsion systems builds your
engineering muscle. The challenges never stop ... your

growth never slows.

Add small gas turbines to your professional development.
Make SAED’'s “progress from a pencil” your progress
now. Inquire in confidence about career positions in:

PRELIMINARY DESIGN

FLIGHT & FIELD EVALUATION

THERMODYNAMICS AERO-THERMODYNAMICS MECHANICAL DESIGN
Mr. Charles A. Durakis

Professional Employment

SMALL AIRCRAFT ENGINE DEPARTMENT

1131 Western Avenue,

West Lynn, Massachusetts

GENERAL@3) ELECTRIC

MARQUARDT

Professional Personnel
Requisition

JET TEST
OPERATIONS ENGINEER

To coordinate the setup and operation
of test progroms involving supersenic
ramjel engines, engine contrals and
rotating oaccessories. To pan pro-
cedures and direct conduct of tests af
Marquardt Jet Laborotory, the West's
lorgest jet engine testing facility.

Requires groduote engineer, with 5
years experience and supervisory co-
pability, MNeeds goed knowledge of
mechanics, oerothermodynamics, in-
strumentation and design relative to
functional testing.

Should understand machine shop sheet
metal pmtlice, structures and alee.
trical installation.

For infarmation,
Contact: Jim Dale, Manager
Professional Personnel
Marquardt Aircraft Co.
16551 Saticoy Street
¥an MNuys, California

WHAT DO YOU PREDICT

far the future of

AUTOMATIC TESTING

of aircraft ond missile ovionics?
The leader in this field hos openings for
slectronics engineers with visian and ability
for development ond deiign in:
Servomechanisms Electronic Circuits
Microwaves Service Engineering
Salary and benefits? Maturally!
Write Personnel Direclor

EAUFUHHlﬂ! ITEEl:I[‘I'!E.II. INDUSTRIES
'I wrligm Od TEETeDw N

BELMONT & CALIFORMIA
K Foremgsl in Autamalic Tetling

SENIOR CHIEF DESIGN ENGINEER

Hydraulie, Pneumatic and Mechanical
Flight Controls., Alreraft & Missiles
Salary in line with experience.

CRESCENT SARGENT CORPORATION
P, O. Box 3038 TULSA, OKLAHOMA

Your Inquiries to Advertisers
Will Have Special Value . . .

—for you—the advertiser—and the pub-
lisher, if you mention this publicotion.
Advertisers value highly this evidence of
the publication you read. Satisfied adver-
tisers enable the publishers to secure more
odvertisers and—more odvertisers mean
more opportunities or better service—more
value—to YOU.

FOR RATES OR
INFORMATION

About Classified
Advertising

Conltact
ﬂ-‘i ey ?}}f g.rﬂ H-"'_j?{l'.l/{ O/ﬁfﬂ'
?' 79:: ﬂ?Jf ? o

ATLANTA, 3
1301 Rhodes-Haverty Bldg.

JAckson 3-6951
R. H. POWELL

BOSTON, 16
350 Park Square
HUbbard 2-7160

CHICAGO, 11
520 No. Michigan Ave.
MOhawk 4-5800
w. 1. HIGGENS - D. C. JACKMAN

CLEVELAND, 13
55 Public Square
SUperior 1-7000
W. B. SULLIVAN - F. X, ROBERTS

DALLAS, 2
1712 Commerce S5t.,
Vaughan Bldg.
Riverside 7-5117
GORDOMN JONES - F. E. HOLLAND

DETROIT, 26
856 Penobscot Bldg.
WOodward 2-1793

LOS ANGELES, 17
1125 W. 6 5.
HUntley 2-5450
R. L. YOCOM

NEW YORK, 36
500 Fifth Ave.
OXford 5-5959

D. T. COSTER - R. P. LAWLESS

PHILADELPHIA, 3
17th & Sansom 5t.
Rittenhouse &-0470
H. W. BOIARTH

ST. LOUIS, 8
34615 Qlive 5t.
JEfferson 5-4867

SAN FRANCISCO, 4
48 Post 5t.

DOQuglas 2-4600
W, €. WOOLSTON

Ground-floor

opportunities in

COMPLETELY INTEGRATED B-70 WEAPON SYSTEMS ar

Project Engineer Robert J.
Cantwell (left) uses a system of
gimbals to describe navigational
problems in the analysis

of a new system design.

Circuit Developmeant
Group Leader Ralph Wolcott
(left) considers future changes
in computer output unit for
bombing—navigational systems.

The design and development of advanced airborne
computers for the B-70 exotic-fueled bomber offer
an unusual opportunity to highly qualified engineers
and scientists today. At IBM Owego you now have
a chance to work on completely integrated weapon
systems for this jet '‘flying computer.” And it's a
real challenge joining this new Division — helping to
develop this new long-range, high-speed bomber
which will usher in entirely new characteristics for
manned aircraft. In addition, you have all the advan-
tages . . . all the security . . . of IBM.

Challenging assignments now open:

e Airborne digital e Units & systems
& analog computers test equipment
e Inertial guidance e Radar electronics
& systems

& missile systems

e Servomechanism design

& Information & analysis

& network theory

: i : e Theoretical physics
e Magnetic engineering

@ Transistor circuils
» Maintainability

engineering e Other openings in
related fields to broaden
e Optics your skills and knowledge.

QUALIFICATIONS: B.S., M.S. or Ph.D. Degree in Elec-
trical or Mechanical Engineering, Physics, or Mathe-
matics, and proven ability to assume a high degree
of technical responsibility in your sphere of interest,

FOR DETAILS, just write, outlining background and

interests, to: Mr. P. E. Strohm, Dept. 524W,
Military Products Division
International Business Machines Corp.
Owego, New York

IBM is a recognized leader in the rapidly expanding
electronic computer field. Its products are used for
both military and commercial applications. You will
find ground-floor opportunities for technical achieve-
ment and professional advan.ement at IBM Owego.
IBM's liberal company benefits set standards for
industry today. Salaries are commensurate with your
abilities and experience.

MILITARY

*-l—l-
UTAH _ _ _ Staff Enginear Willilam Howard (center) reviews

gearing accuracy requirements of test equip-
ment with electronic circuit designers.

 marquardt ..
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EMPLOYMENT OPPORTUNITIES

MISSILES
YOUR
GOAL?

Get info a key missile program at BENDIX
—prime contractor for the Talos missile

FEneineerine can be a really sats-
fving career—and within ¢ngineer-
ine on¢ branch stands out. That's
Guided Missiles. If the missile field
is the one vou want—hear this. We
need engineers with  excepuonal
ability who can handle responsibility.

At Bendix vou work with men
who are outstanding in every phase

of engineering. You use facilities
gecond to none. You do work that's

challenging and important—work
that offers exceptional opportunities
to build vour professional standing.

L __ L L L} M

Mussiles,”
MAME .

ADDRESS

Bendix Praducts Division—Mitsiles
406P 5. Beiger 51, Mishawaka, Ind.

Gantlamen: | would like more inlarmation concerning oppartunities in guided
missilés. Please send me thes booklet *“Opportunities Abound at Bendia

You will enjov Midwestern living
at Bendix, too. Fine, four-season
climate and excellent recreational
facilities are close at hand. In addi-
tion, Bendix offers vou a liberal
personal benefit program.

If this interests vou and yvou want
additional information, mail the
coupon below for your copy of
“Opportunities Abound at Bendix
Missiles”. You can read it through
in half an hour—and it may prove
to be the best half hour vou’ve ever
spent in vour life.

r
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FOSITION VACANT

Transcontinental airline captain needed two

davs o week as aireraflt instrument (| liaizon)
consultant to coninct west const airirome
manufacturers and mfgr's rep. Home office
Mew York area. P-8990. Aviation YWeek

POSITIONS WANTED

Airline pilot, age 31, B. 5. math, desires posi-
tion as corporation, commercinl or test pilot,
3500 hours total, 2000 hours jet, DEC-3S
DC=4, Constellation, 5 '-. VIR, BXperience ns
h:l.',"hlif pilot and flight Instructor in jet and
conventional aircraft, instrument instructor,
Hesume on  request. PW.-9007 ."l.'.'I:L'IE-:l:'I
Week,

Ex-Maval Aviator, B.S.M.E. DEI;I‘-‘-'-‘-‘- age 26,
with 1100 hrs eo-pilot DU-6H, i) hras jet
gnd 250 hra single enigine prop du iires posis
tion in Aight test, corporation, or commercial
filving. Available Oc¢tober 7. 1935, Rezume
on request, PW=-5960, Aviation Week.

Export Manager fully conversant with all
phases foreign troade. Seven yvear: with cur-
rent leading international aireraft and equip-
ment =salex and distribotion organization.
Funetiong Iinclude establishing and waoarking
with oversens 'J.1,I.I|-::|l1nrn-' amd distributors:
lialson with major United States aircraft
equipment manufacturers;: customer relations
with foreipgn airlines: government aEencies,
overhaul stations, aern clubs ete.; negotinte
liconses to manufacture under domestic and
foreign patents: waorld wide sales promotion
activities: organigationnl eoordination. Yet-
eran WWII. Ph.DD, candidate with zpecinliza-
tiom in international technical assistance pro-
gprams. Professional organizational afhilia-
tions. Inquiries invited in eomplete confi-
dence, PW-907T5, Aviation Week,

Ex-Air Force pilot with executive H:ﬁﬂﬁ: back-

ground, age 29, dezires airline or corp, posi-
tion. 3500 hrnur-— gaingle and multl land and
gen, instrument, CAA 1st claza mediecal.

Marlan Green, 608 N. Lagan. Lansing. Michi-
(FAT,

Contracts Counsel, defense procurement man-
amper, negotintionsz, legal problems. planning
for military sales, PW-9063, Aviation Weak.

m

CONTRACT WORK WANTED

Small manufacturer, presently engaged In the
production of very close tolerance machine
parts, desires to ohtain a commercial product
tao manufacture, Prefer a produet which will
require our precigion equipment. CWW-8049,
Aviation Week.

FOR SALE

For Sale Bell Helicopter Model 47—J Excel-
lent Condition. 572 hours total time. main
rotor hlades 63 hours, OQOther components
TS0, 2798 hours, Contact: Petroleum Hell-
copters, Ine., Lafayette, Louisinna.

For Sale at 1/3 of list, 45 KW aircraft gen-
erator "like new', Mfz by Beech Alrcraft.

| Designed to check out electricnl and air

condition syvatem and battery charge. Write
A. E. Levingon, 6480 Sunset Hlvd, Hollywood
248, Calif. Phone Hollywood G-6131.

INSTRUCTION

| Helicopter Rating or Certificates, Private or

Commercial. Flight Instructor Ratings. Gl
or Cal-Vet approved. Aetna Helicopters, Inc..
Fina. California,

When Answering
BOX MNUMBERS

to expedite the handling of your correspond-
ence and ovoid sonfusion, please do not
address o single reply to more thon ane
individual bax number. Be sure to oddress

separafe  replies for each aodvertisement,
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EMPLOYMENT OPPORTUNITIES

ENGINEERS NEEDED IN FLORIDA

MARTIN ORLANDO, newest integrated engineering and pro-
duction center of The Martin Company, is now in operation
at Orlando, Florida.
Immediate and outstanding positions exist in the following
da1'eds ;
Aero-Thermodynamic Specialist
ME, AE, ChE
Advanced deeree desirable, however not necessary, with 3 to 6
vears' experience in analytical and experimental studies re-
lated to aerodynamic heating of Hypersonic Missiles.
This specialist would initiate, plan and execute analyses and
experimental studies concerned with boundary layer heat trans-
fer research in eontinuum, slip, and free-molecule flow.
Development studies will consist of transient temperature
calculations on structure and equipment resulting from bound-
ary layver and internal heat sources.

Test Site Supervisors

For static and systems test sites located in Northern Alabama
and East and Central Florida.
Will be responsible for the technical direetion of instrumenta-
tion for the guidance and control systems performance, and
for functional svstems tests.

Propulsion Specialists

Ability and experience in design and development of solid
rocket motors: cases, grain configurations, internal ballistics.
Design and development of liquid rocket engines: pump and
pressurized, uncooled and regeneratively cooled, propellant
thermodvnamies injection and heat transfer.

Electronics Specialists
Exceptional opportunities for those electronics engineers tal-
ented in the practical and theoretical aspects of electronic war-
fare syvstems design. Vacancies for both design engineers who
prefer to work essentially alone as well as for group leaders
in the design of analog and digital computers, pulse circuitry,
display techniques, servomechanisms, communications and ra-
dar equipment.

Electronic Tooling Specialists

Electronics production test engineers with experience in de-
signing and analyvzing production test equipment. Production
test group engineers, E}:perienceri in production test techniques,
such as control systems, guidance syvstems, and complete missile
syvstems. Detail test design engineers experienced in missile
production test equipment and practical application of auto-
matic testing 1]‘!1.1::-h'1|lg all electronics and guidance svstems
of a missile.
Test Planning Engineers

Experienced in the design of missiles and associated mnu:]m
electronics and electro-mechanical ecircuitry.

Test Equipment Standardization Specialists

Experienced in field of electronies test equipment design and
standardization of electronic equipment.

JOHN F. WALLACE
Director of Employment
THE MARTIN COMPANY
P.0O. Box 5837, >, 1
!-. \

Send resume to:

Section AN-10

VT £ FE T8 INY

Orlando, Florida
; > = L A N D O
) LA— - . ! IEEEE =
l £ 3 = s #T"T-_
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LETTERS

VFR Flying

Only the Lieutenant, who referred to
airling pilots reading “funny books” (AW
Aug. 18, p. 118), knows if he meant that
remark to be as sassv as the rest of his letter.

However, Clarence Hudson scems un-
aware in his well justifhed rebuttal (AW
Sept. 15, p. 134) that the terms “funny
books™ and “funny papers” have long been
used in some circles to denote the paper
paraphernalia used in flight. For example,
one may bear a remark in a cockpit, "Do
we have all our funny books aboard?” or
when a long winded traffic control clearance
has just been copied a pilot might sy,
“Please pass the funny book, T've got to
figure this one out.” |

Such colloquialisms double for a bad sit
sation. Owver the last 20 years the airway
system has just “growed” like Topsy. Only
it has become so complex that it seems
that just one chart of a given area cannot
begin to display the overlapping facilities.
It would be so convenient for pilots to have
just a single chart.

Consider how this can affect a pilot of a
single seat jet on a very ordinary flight ot
just going from one place to another, He
prepares for possible ARTC clearances by
arming himself with a flight plan, a ligh
altitude airway chart, several charts of Vi
tor airways, several charts of low frequency
airways, a departure route chart, penetra-
tHon letdown charts, some ordinary aero-
nautical maps, paper and pencils. The cock:
pit is tiny. There are the nsual restrichions
to movement, like the parachute pack. the
miask, the helmet, oxvgen hose, wires, cords,
helts, harness. clamps, levers, Thandles,
switches and hot buottons.

One hand is always occupied with flying,
At least 509 of the eve work must be de
voted to aircraft attitude, either by looking
at the instruments or, more preferably, by
looking outside when possible. In a sensi-
tive ship the eves cannot forget this task
much more than hve seconds at a hme,

Our boy has heard that a good pilot
stays ahead of the airplane in thinking and
planning. So he must consider which of
the charts (each 3 ft. x 1% ft.) he should
have handy to anticipate and interpret
ARTC instructions, He decides to open
the high altitude chart on one knee and
low frequency chart on the other. He places
a pertinent Victor chart and an aeronautical
map nearby on the floor for quick use.

He has made a good guess and he s
cleared for a low frequency departure just
a5 he had requested. This fits in well with
the chart open on his knees and his flight
plan, It's smooth climbing in this pitch
dark, starless night. All is peaceful.

But now, the Center is calling and asks,
“Do vou have Omni?”

Regardless of what suspicions our pilot
may have of what the Center may be up to,
he answers, “Affirmative, Omni aboard,”

Then it comes! The controller says, “You
are now cleared to climb out the 313 radal
of the Cow's Neck Omni, cross Pidgeon
Cove Intersection at 27,000, cross Stillbrook
Omni at 33,000, Report leaving 17,000
and 33,000."

Our boy repeats back the clearance n a
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confident voice without letting on that he
daesn't know where these fine places are.
However, he can correct that shortly,

All he has to do is get the Aashlight and
onfold the Victor airwavs chart with his
free hand. He holds the Rashlight and/or
the. control stick with one hand and the
chart with the other. Cow's Neck is 116,53,
So he tumes it in,

While he is doing this he wonders what
two charts are doing up in the canopy ceil-
ing. That's odd. So it dawns that he s
upside down, He glances at the instrument
panel only to find that another chart has
covered it

About this time there is a terrific shudder
of the ship. Our boy has his clue on how
to possibly recover without instruments and
with no outside vision. But he needs both
hands and he hasn't time to fAsh that funny
paper off the instrument panel. He is mak
ing knots, he is exceeding the ship’s Mach
limitations, and he is probably headed
straight down, He has to do something. So
off comes the power and out go the dive
brakes.

The dive hrakes force the ship out of
the drive. The G forces squash our boy
into his seat. His evesight is going, he
can’t hear and he can just barely feel. Trv-
ing to think with that faraway feeling he
pushes on the control stick. He believes
he is heing forced into a loop. He passes
out as he is still pushing forward.

He comes to when the seat of his pants
leaves the seat and only the belt keeps him
from a weightless float around the cockpit.
That unconscious pushing has recovered
him from the start of an inside loop, but
now he is starting an outside one. So he
levels off. The papers drop to the foor and
there is the instrument panel right where
it should be.

Our pilot gets back on conrse, continues
his climb.

He also has a deep despect for kind Provi-
dence and its control.

Rosert E. TrimsLe

Washington, D). C.

L L L LE B

Cockpit Visibility

We have just Anished reading “Painful
Reality” (AW Sept. 15, p. 134). Mr. Hud-
son seems quite concerned with the re-
stricted  visibility of today's modem air-
liners.

Why then, do the aitline companics
purchase aircraft that have such restricted

“visibility?  If the arline companies would

insist on improved cockpit wisibility,
wouldn't the aircraft mdustry have to
comply?

The pilot who is described in Mr. Hud-
son’s letter as “sitting . . . with his manual
and abstruse navigational charts on his lap,

S 15 an accurate description of a military

jet pilot on an mstroment flight plan. The
description does, however, fail to mention
the comfort of this pilot who must wear a
crash helmet, oxvgen mask, life preserver
patachute, seat belt, and shoulder harness,
scated in the most cramped quarters
imaginable. The jet pilot's navigational
facilities wsually consist of one receiver
(low frequency bird dog, VOR, or Tacan)
and one transceiver,

Let wns contrast this to the equipment
that is available to the airline captain,
First to be considered should be the spa
cious cockpit (as compared with the jet
heghter) equipped with armchair tvpe seats
to which 15 attached only a seat belt. Next
i5s the clothing to which no bulky objects
are fastened,

Now that we have the arrline captain com:
tortably scated in reasonably comfortable
surroundings, let’s see what cquipment is
available to him. The navigational aids
will consist of at least two VOR receivers,
two bird dogs. and an autopilot, not to
mention marker heacon receivers, DMIS,
ILS, ete. To this impressive array of equip-
ment we add a copilot who is always at hand
to pour coffee, maintain flight logs, handle
radio communications, set power settings
(if there i1s no flight engineer), and even
iy if need be. Add to this fact that the
aptam 15 flyimg a route thoroughly familiar
to him and we now have Mr, Hudson’s
“Painful Reality.”

We readily agree that the airline pilot is
a highlv skilled individual flying a complex
machine. We thmk that this apphies also
to the military pilot, IF the military pilot
15 capable of "Swivel Necking”, the airhne
pilot with all his advantages must be ca-
pable of the same.

Mr. Hudson went on to say, “Trans-
parently, the Licutenant offers—exactly no.
thing!"

What the Licutenant offers, Mr, Hnd-
son, 15 the only reliable method of aveding
midair collisions. Until a more reliable svs
tem is available, let us all use "Swivel Neck-
Ing.

Lt. Avvix F. Rimsecg, [r. USMCR

Lr. Ropert A. Poxcin, USMCR

Marine Attack Squadron 217

Marine Air Reserve Training Detachment

U, 8. Naval Air Station

Sonth Weymouth, Mass,

Specified Altitudes

Being a faithful follower of your magazine
and a careful fan of vour “Letters” each
week, | would like to add this little word
on IFR/VFR. I belicve that a great deal
more emphasis should bhe placed on the
new Civil Air Regulations 60.32 and 60.44,
which were placed into effect on Ang. 15,
1958,

If all VFR trafhc will adhere to the
altitudes as specithed in these regulations
(and imcidentally it would be a good idea to
make evervone, by every means available,
fully aware of these regulations), a great
step towards just a little safer flight wall
have been made.

Lows F. Leox
Chenango Bridge, N. Y.
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The HY-Y/, fuel booster and transfer pumps that Hydro-
Aire has produced in the last three years for aircraft and

missiles will deliver 734,576 gallons in a single minute..,

.+ . and they are doing it right now on Chance-Vought's Regulus | & I1: Fairchild's Bull Goose:
McDonnell's Green Quail; McDonnell's F-101; Chance-Vought's F8U-1, -2, and -3; Boeing's
B-52; North American’'s F-100D; Lockheed's F-104A; Douglas’ FSD: Convair's B-58; and Avra’s
CF-105. Whether your requirement calls for electric motor driven, hydraulic motor driven or
turbine driven pumps; whether they must pump jet fuel, alcohol, LOX or water; the world's
fastest-growing manufacturer of airborne fuel booster and transfer pumps is at your service,

HDROAIRE

BURINANK, CALIFORNIA
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