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Storable, shippable, ready as a rifle
bullet—that's today's solid rocket
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engine. Since 1942, Aerojet-General
has delivered over 700,000 solid rockets
to the Armed Services, with an

average E'FI'EIiF!lE' reliability of more
\r-ll'!lﬁ L}r:' I'II .| |

In the sixties, as in the forties, Aerojet
stands foremost in the solid rocket
field. Our Solid Rocket Plant near
Sacramento, California, is the nation s

largest facility tor the development
and production of solid rocket

power plants, D AL ‘ ‘
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With a propellant capability measured
in millions of pounds per month, the

Solid Rocket Plant is providing
reliable rocket power for the nation’s

major missile programs.
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s A P __ il Why pneumatic control engineers bring
their “tough” valve problems to Hydro-Aire
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They've been here before. They know Hydro-Aire designs reliable
pneumatic valves and delivers on time. So, they come back. It’s that
simple. How we do it is no secret. We stress design simplicity, apply

Sacramento, California

5u55l:|n|.tﬂ'r ; . criteria based Dﬂ.mD}'E than 10 }-'EH_I‘E? EDlid E:‘:pETi.E“CE. Our Pneumatic 4000 WINONA AVENUE
oF ; ‘ _ i Test Lab ranks with industry’s best. Our plant is specialist-staffed to get HURBANK, CALIFORNIA®
EE!TIEIEEIAIJ - S LRIt the job done (1) right and (2) on time. Performance is proof. Try us. Our Developers and producers of
NTIRE/ - : ' ~ e PALY new Pneumati ‘ e s vyed ' ; reliable contral components,
— S . . | U atic Equmment Catalog fiIEhﬂl]hE*.S ELI]‘I'EI'.I!.'-* qualified produc b o and vl Aoy
RUBBER - : - o T - | tion designs for operating pressures to 3800 psi; operating temperatures to the aircrall, missile, €lectronics

1000°F and 500°F ambient. Write on your company letterhead for a copy. R A1EARIRROIAS HOIKINARY SMILS

ENGINEERS: writn D. B. Nickerson, Chief Engineer, regarding career opportunities at Hydro-Aire. DIVISION OF ¢ crRaNED CO
Engineers, scientists —investigate outstanding opportunitres at Aerojet



SABRELINER
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The T-39 Sabreliner is the
Air Force’s first twin-jet utility
trainer. Now in production, it
carries on the heritage of North

American Awviation's renowned

Sabre aircraft — the F-86 Sabre
Jet and the F-100 Super Sabre.

Designed and built by North
American for the Air Force, the
versatile Sabreliner now is un-
dergoing FAA certification that
not only meets all military re-
quirements but also civil speci-
fications.

An important consideration
in designing the Sabreliner was
economy of operation. The re-
sult is a highly practical air-
plane not only when flying, but
also during servicing and main-
tenance.

A wide range of capabilities
makes the Sabreliner a highly
versatile and hard-working
member of today’s Air Force.

Meet the newest
member of the Sabre family

T

Carryving four students and a
crew of two, it functions as a
radar, navigation, or jet-profi-
ciency trainer.

In performance, the Sabre-
liner rivals commercial jet air-
liners. Two Pratt and Whitney
J-60 (JT-12) engines, with a
thrust of 3000 pounds apiece,
give it a cruising speed of 500
miles an hour at 40,000 feet,
well above most weather. It can
fly 1500 nautical miles without
refueling, and can land or take
off at the airport of almost any
city.

With its wide range of capa-
bilities, high performance, and
low cost of operation, the T-39
Sabreliner promises to be the
Air Foree's compact workhorse
of the jet age.

THE LOS ANGELES DIVISION OF
NORTH AMERICAN AVIATION, INC.

AVIATION CALENDAR

Nov. 14-15—0Quarterly Regional Meeting,
Assn, of Local Transport Airlines,
Olympic Hotel, Seattle, Wash.

Nov. 14-16=National Convention, National
Acronanties Assn., Indio, Caht,

Nov., 14-17=5Swixth Annual Conference on
Magnetism and Magnetic Materials, New
Yorker Hotel, Wew York, N. Y.

Nov. 14-18—Flight Safety Foundation's 13th
Annual International Air Safety Seminar,
in cooperation with Aviation Crash In
jury  Research, Phoenix, Arnz,

Nov, 14-18—Western Engineermg  Contfer-
ence and Exhibit, American Society of
Tool and Manufacturing Engineers, Me-
morial Sports Arena, Los Angeles, Calif,

Nov. 14-19—=Annual Convention, Air Line
Pilots Assn.,, Canllon Hotel, Miami
Beach, Fla.

Nov. 15-16=Symposium on Engincening
Application of Probability and Random
Function Theory, Purdue University, La-
fayette, Ind.

Nov., 15-16—=12th Annual MNid-America
Electronics Conference, Institute of Ra-
dio Engineers, Hotel Muchlebach, Kan-
sas City, Mo.

Nov. 15-17=36th Meeting, Aviation Dis
tributors and Manubchurers  Assn.,
Riviera Hotel, Palm Springs, Calf,

Nov. 15-17—=Aur Force-INavy-Industry  Pro-
pulsion Svstems Lubricants Conference
(unclassified), Hilton Hotel, San Antonio,
Tex,

Nov. 15-18—Annual Mecting, Executive
Board of the Flight Engimeers Interna-
tional Assn. (AFL-CI0O), Sheraton-Atlan-
tic Hotel, New York, N. Y.

Nov., 29=Ceneral Froight Trafhc Manage-
ment  Seminar  for Army, Navy, Adr
Force and Marine Corps transportation
personnel of the Southwestern Trafhe

(Continued on page 6)
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Engineering notes

from the S M/ ’
REPORTER

BY STANLEY M. INGERSOLL, Capabilities Engineer

Report No. 11
ALC 603 Angle of Attack Computation and
Display System

This system embodies engineering experience in angle of attack
computational equipment that dates back to 1949. SM,/T’s Relative
Wind Transducers became the first in the industry to satisfy mili-
tary specifications. Elements of the system are pictured below; a
vertical scale or clock-type indicator may be used for visual dis-
play. The design of the computer permits numerous variations with
minimum modification. In all versions, this sub-system utilizes our
Force Balance Mach Number Sensor, noted for its sensitivity and
accuracy. As many as four data output servos each employing an

|
|
|
|
|
|
|
!
|
|
|
|
|
1

SM /1 transistorized amplifier can be provided in the unit without
altering its exterior configuration. The gear train will operate vari-
ous combinations of pots, synchros and other output devices. Nor-
mally, two SM /I relative wind transducers are used. One measures
indicated angle of attack; the other measures angle of side-slip.
After Mach number and side-slip corrections are made in the com-
‘pensator assembly, the output function is the True Angle of Attack.

(GGeneral Specifications
Operating range:
Angle of Atfack ........... 50°
Angle of Yaw .............50°
Airspeed . ............... 200 knots to 600 knols

Altitude ......... PR —1000 ft. to 60,000 f1.
Accuracy: *=14"

Electrical Power Requirements: 115V, 400 cycle @ 2.5 amps
{including vane heaters)

Computer Size: 83" x5%2"; weight, 7 Ibs. {including shock mount)

R SR e =

o —

RELATIVE
TRANSMITT

EQUATION MECHANIZED *T-ﬂ;[l,qm]-ﬂ',- [li:uﬂ

For more information and complete operating specifications, write or
wire SM/I today. Address vour inquiry to Stanley M. Ingersoll,
Capabilities Engineer.

SERVOMECHANISMS/INC.

Los Angeles Division

12500 Aviation Boulevard |

Hawthorne, California |

_____ ——— — — —— — T — -—-—-J
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The Standard Cherrylock
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The Bulbed Cherrylm:k
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iy EdR s Specifically for Thin Sheet and
1 S+ ﬁ . Double Dimple Applications—
i P - i j Even Greater Strength in the
'j; - ‘; Short Grip Ranges
. 3
" - ¢ Only the Cherrylock "2000" Team
R Sl 4 6i All These Advant
e B o T 5 VES you ANl Ihese Advaniages
- o *"“d"":. - i.z'
“ia e, ™ & b

=3 Mm: amcafl'y anked Stem

® Flush Fracture
(No Stem Trimming)

® Positive Clamp-up

@ Full Grip Range
® Complete Hole Fill

® Positive Visual Inspection
(Grip Marked on Head)

A-2B6 Stainless Steel—Monel—Aluminum

The Cherrylock® “2000" series team widest grip range available—only
offers the finest, most adaptable air- with the Cherrylock Team—result
craft rivets vet developed. Maximum  in better fastening at lower cost. The
joint strength and reliability are Cherrylock Team provides the
obtained by using the Standard strongest mechanical lock—flush
Cherrylock and the Bulbed Cherry- fracture rivet available. Positive
lock to cover the entire range of visual inspection after installation—
applications. The Bulbed Cherrylock  with grip length marked on the rivet
for short grips and double dimple, head—is offered only by the
the Standard Cherrylock in the Cherrylock Team.
longer grips. Both types are installed L
with the same H-610 series pulling For technical data on the Cherry-
head, using existing Cherry guns. lock Team of rivets, write Cherry
Higher joint strength allowables, Rivet Division, Townsend Company,
close blind side clearance, and the Box 2157-N, Santa Ana, Calif.

*Patent No, 2831532

CHERRY RIVET DIVISIOH
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Townsend Company

T-__._._,__.__-_

e E&TABHSHEB 1816 nﬁA\rER FALLS, PA. =
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In Conado: Pormenter & Bulloch Manufacluring Company, f.m'-lifll-d Gnnannque, Ontario

AVIATION CALENDAR

(Continued from page 5)

Region, Adolphus Hotel, Dallas, Tex,

Dec. 5-8=15th Annual Meeting and Astro-
nautical Exposition, American Rocket So-
cictv, Shorcham Hotel, Washington,
B. ¢

Dec. 6-8—Annual Mecting, National Avia.
tion Trades Assn,, Oklahoma-Biltmaore,
Oklahoma City, Okla.

Dec. 12-15=Atomic Industry  Exhibition,
Cabfornia  Masonic Memonial I emple,
aan  Francisco, Calif., concurrent with
the Atomue Industrnial Forum's Annnal
Conference (Fairmont Hoteld and the
American Nuoclear dSociety's Winter Meet-
mg (Hotel Mark Hopkins).

Dec, 13-15=Tenth Annual Eastern  Joint
Computer Conference, Hotel New Yorker
and Manhattan Center, New York, N, Y.
Sponsors: Institute of Radio Engineers;
\menican  Institute of Electncal Eng-
neers; Assn. for Compubing Machinery,

Dec, 17=24th "L"--]'i’!ll Brothers Lecture,
“atural Histon H]E[", Smithsoman In-
sbitution, W :i'-.hlllf’hrll 13, Bl

Dec, 26-31—=127th "-..[uhn:_. American As-
socition for the Advancement of Science,
~New York, N Y.

Dec. 28-30—Seventh King Orange Inter-
mational Model Plane Meet, Miami, Fla.

Jam. 9-11=5eventh National Symposium on
Rehabality and Quality Control, Belle-
vire-Stratford Hotel, Philadelphia, Pa,

Jan. 9-13=Intemational Congress and FEx-
pasition, Society of Automotive Engi-
neers, Cobo Hall, Detroit, Mich

Jan. 16-15=8cventh Annnal National Meet-
me, American Astronanhcal Societv, Dal-
|.I'-. Tex,

Jan. 23.25=29th Annnal Meceting, Institute
of the Acronantical Sciences, Hotel Astor,
Wew York, N Y. Honors Night Dinner,
lan. 24

I'eb. 1-3=5ccond Winter Military  Elec-
tromies Convention, Institute of Rado
Enginvers, Biltmore Hotel, Los Angeles,

Feb. 1.3=8olid Propellants Conference,
Amenican Rocket Socicty, Salt Lake City,
Utah. |

Feb, 15-17=Intermational Solid-State Cir-
cutts Conference, Instilmte of Radio En.
gincers, University of Pennsylvania cam-
pus and Sheraton Hotel, Philadelphia.

Mar, 5-9=-8Sixth Annual Gas Turbine Con-
ference and Exhibit, Amencan Society of
Mechamical Engineers, Shoreham Hotel,
Washington, D. C,

Moar. 9-10=Second symposinm on Enginger-
mng ".H"JLLTH of II'--|=|'i'lLI:-:lh.'lu.'jrrhil'--|m.1||||:1-.
l:nn'ur'.i'fj.. of |";un'-.jn]'l. 1. ]"'hlfulr.]nh o,
Pa.

Mar. "}-'I”—I"li',_’,lll Propulsion Meeting, In.
stitute  of  the Aeronautical  Sciences,
Cleveland, Ohio (classified)

Aar, 13-15=Flieght Testine Conference,
vimerican  Rocket socwety, Los Angeles,
Calif

Mar, 13-16—=Test, ﬂpur.ﬁir.-lﬁ and Support
Conference, Amencan  Rocket  Society,
Biltmore Hotel, Los Aneeles, Calif.

Mar, 16-18=Fifth National Conference on
\viation Fducation, Mavfower Hotel,
Washangton, D, C,

NMar, 20:23=International Convenbion, In-
shitute of Radio Engineers, Colisenm and
Waldorf Astonia Hotel, New York, N, Y.

AVIATION WEEK, October 31, 17460
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For example, one customer required o special coolant coupling for an electronic
countermeasures unit on the B-52. The coupling waos to permit quick connection-
disconnection of the electronics pockage without spillage of the silicone cooling
fluid. Aeroquip received the requirement in March, 1940 ... Prototype was
completed in April! . .. Tests were finished by May &!! . , . Delivery of production
quantities in two sizes followed in short order.

At Aeroquip the design and development of special Quick Disconnect Couplings
is a full time job by specialists. An entire section of our engineering department has
no other job but to design special couplings, to provide a fost yet most economical
solution to your application,

If you want to know more about the WHY, WHERE, WHAT and HOW of Quick
Disconnect Couplings and how Aeroquip can help you select the best quick dis-
connect for your application, mail the coupon below for bulletin No. 254, This
bulletin contains complete and detailed information.

THREADED SELF-SEALING
PUSH-PULL MINIATURIZED
BREAKAWAY SAF-LOC

REMOTE CONTROL

PUSH-PULL and SAF-LOC are Asroguip Trodemarks

... AND MANY OTHER TYPES

EETI N T T BN T PPN PSR SN T P R B R
Aeroquip Corporation, Jockson, Mich, —4

| Gan Get a
Special-Design
Quick Disconnect
Coupling
in WEEKS?”

FROM AEROQUIP

THESE FLUIDS:

Hydraulic
Pneumatic

Fuel

Lube Qil

Electronic Coolants
Corrosive Fluids
Gases

THESE APPLICATIONS:

Aircraft

Missiles

Ground Support Equipment
Electroni¢ Equipment

=T

AT VR TE el R e e P O MR

-
~ Please tend me a copy of Bulletin No, 254 i

Mame = :

e ro u I PR s S e I

L el sl c. I
ompany _ I

Addres = |

City __Lone State__ Ii

Would you like to talk 1o o soles engineer about your application? [ Yes [ No l-
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HIGH CLAMP-UP
MEETS MACH 2
STRUCTURE NEEDS

Faster the speed, more varied the mission , . , the

more critical are the structural requirements. AL

Such is the Navy's newest all-weather, nuclear Py

weapons carrying aircraft.. the carrier-based A3J K _r"f-*

Vigilante. y :‘;',55’571

Because of their excellent residual prclﬂud char- AED"I.-"'EI In strEngth_ and IIFWFIEFETUI‘E' areas, the A3) "1 ['i-:‘-;g.?ﬂ-

acteristics, Hi-Loks were selected for use through- uses stainless steel HiLok pins (125,000 psi shear o vy

ek _ % = Sl 220,000 psi tensile) with shanks made to .0005 tolerance: o g

out the A3J primary structure. The unique Hi-Lok with stainless steel collars, these Hi-Loks can be used to - . VA%

torque-off feature produces a high, uniform clamp- 800-F. Other primary structure uses alloy steel Hi-Lok i S TS © TR 7 T
: T Ean 8 R, : ins {95,000 psi shear or 160,000-180,000 psi tensile) ' 1 R P AT S

up of high tensile sheet materials in all grip condi- ins: | ’ bl (AN PSI teasile F A OLale

e o il : & : with shanks made to .001 min. as well as head heights to A

tions. The installation method is smooth and quiet. (101 toleranes: |

Inexpensive, lightweight, Hi-Lok tooling reduces s

worker fatigue and avoids the need for heavy ,-_'_;3 r

squeezers or bulky pull-type equipment and their
limitations in close quarters. In open arcas, Hi-
Loks can be installed at speeds up to 45 per
minute,

Write or contact us for Hi-Lok technical and
specification data.,

Ai-s‘ear

600 WEST 247 TH STREET* TORRANCE » CALIFORNIA

RIGHT Here Hi-Loks are being installed in the A3) rear fuse.
lage with Hi-Lok right angle tooling adapted to a Ratchet Wrench

Motor. Other Hi-Lok adaptor tooling is available in straight, ex-

tended and offset styles to overcome difficult or tight clearance
conditions resulting from the unusuval structural configurations
of high performance airframes such as the Yigilanie.

TRADEWARAN RIGISTERCS, U. 3 PaVEmNTE & BRT.770. 2.987 497 ANG 2. 84A

495

BTHLHE U 5, AND FOREIGAN PATENDS GRANMTED aME PENBING

L
[ -

any day . v

to order your Timken® 52100 steel tubing, and within 24 hours of receiving
your order it will be on its way. To give you this fast service on less than mill
quantities, we stock 101 sizes—from 1” O.D. to 103" 0.D.—in a new, modern
warehouse. And the same fast service is available on 50 sizes of 4620 tubing.
You can save time and money by remembering that 90% of all your structural

parts can be made from one or the other of these
TIMKEN

two steel analyses. The Timken Roller Bearing
Cable: “TiMrosco”. Makers of Tapered Roller  Fine STEEL
Bearings, Fine Alloy Steel and Removable Rock Bits. Alloy

Q

Company, Steel and Tube Division, Canton 6, Ohio.



A major advance in safe
three-way turbine

engine starting

sundstrand Cartridge-Pneumatic Starter

(2] TWO-STALE SAFETY

ﬂ

; 13 H IEF WALYE ==y
ARe0 ELIE L ‘t_...r_: e
T ] ERELCH '
Y- | [
HOT GAS e-I::anLF __.-; 2 6 .
e ANTIREVERSE E
(11 CONTAINMENT HlHt‘—-—l %—* — BEAR F ~-. S0LID
3 - — . PROPELLANT |
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H ’ (5] SHEAR SECTION
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s -J.'| OVERBLINMING CLUTCH
(7) CONTAINMENT RING
"L_.m " PNEUMATIC INLET

e S

Schematic showing cascaded sﬂfet:.r features. The two-stage salety and relief, (2) above,
controls carfridge burn rate and assures consistent starting torques at all temperatures from

-65* F to +160% F. The safely stage of the valve resets automaltically.

Personnel and aircraft protection against

destructive failure during starting and operation
(1) BREECH LOCH "
HANDLE, Cartridge | Pneumatic Engine
NTERLOCHKED Overrun
ATH ELECTRICAL _
FIRING CIRCUIT
:; :- .:--::_I e (1} Breech Interfochk &

(21 Salely and Rehel Valve

(37 Speed Limiting Fan [ ] L ]

(4) Qverrunmng Clutch [ ]
: 51 Shear Section 2 & [
| (6) Anfireyerse E_E';- ) & L &

71 Comtainment Ring ED L . Y L ]

5 A FETY

The new universal Sundstrand Cartridge-Pneumatic
Starter incorporates the most comprehensive fail-safe
system ever designed for cartridge, ground cart com-
pressed air, and cross-bleed air turbine engine starting.
Complete protection against destructive failure, as illus-
strated above, insuresthesafety of personnel and aireraft.

First to cartridge start the TF-33 ducted fan engine
for the B-52H, the starter also has been proved on the
J-57 and J-75 engines and is readily adaptable to J-52
and J-79 engines. Its universal design makes the unit

SUNDSTRAND AVIATION

DIVISION OF SUNDSTRAND CORPORATION *» ROCKFORD, ILLINOIS
District Offices in: Arlington, Texas; Hawthorne, California; Rockiord, lllinois; Dayton, Ohia; Seattle, Washington:

completely interchangeable for retrofit on the F-100,
F-101, F-105, KC-135, and the B-52 series, replacing
pneumatic starters. With minor changes this universal
designed starter is adaptable to the F-104, B-58, and
GAM-T77 Hound Dog.

The Cartridge-Pneumatic Starter 15 backed by
Sundstrand’s experience and capabilities as the nation’s
leading supplier of aircraft secondary power systems.
Detailed information is available upon request. Call
our nearest office or write to the address below,

S Stamfiord, Connecticut: Washington, D. C.

Any time...any pﬁzfe...dﬂ_y MISSION

wilcox-developed AN/APX-34 TRANSPONDER
safeguards Army aircraft

Now being installed in U. S. Army aircraft, the AN/APX-44, de-

signed and produced by Wilcox Electric, provides reliable IFF, SIF and
ATC functions during any mission.

The AN/APX-44 automatically transmits specially coded identifica-
tion pulses when subjected to radar interrogation. These replies
identify the Army aircraft as friendly and provide ground and airborne
interrogators with position data, aircraft description and other helpful
information. This transponder also reinforces primary radar replies to
permit reliable tracking of the aircraft at extended ranges, despite con-
ditions of inclement weather, ground clutter and dense traffic.

Wilcox has produced these airborne units in quantity and on schedule
for Army installation.

The AN/APX-44 features minimum size and weight, modular con-

Struction, a crystal-controlled receiver and cavity-tuned transmitter. It
Is indicative of the electronic systems capabilities and experience of
Wilcox.

&
WL ' € © I ELECTRIC COMPANY, INC.

Fourteenth & Chestnut Sts.,
Kansas City 27, Mo., U. 5. A.
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Hiller 12 E sels avialion record,
lands and picks up payload at 18,000 ff.

12 E, first light copter fo erect
enfire powerline; #0° poles, el. 5000 fi.

-

34.500 Ibs. of machinery fo exploration
mine in 8 hrs. mountain fiying.

Microwave sfatfon on 4,000 ridge;
all 8 fons maiterial; 2 days flying.

You are lnviied to write for full detalls.

2% mile powerline built in 6 hrs.,
50 mins. with E's 305 hp al work.

El. 10,000 ff. Two 12E's fly 80 gal.
sprayfoads; 60 flighis in 4 hrs.

THE ARMY GROWS 'EM TOUGH

How the Hiller 12 E Became First Choice
of Commercial Operators

From the day it went into commercial
service, the Hiller 12 E had a head sfarl.

It had an Army-proved H-23D airframe and
an Army-proved H-23D drive system that
hadn't begun to exploit its full strength.

The next step rewrote the specs on what
fight utility helicopters can do. Capitalizing on
the H-23D Raven's dynamic components

with a 305 hp Lycoming engine’'s power, light
helicopter "firsts” of the kind above were
bound fo happen. Simifar profitable
operations are flown every day, wherever
there's an E,

That's why the 12 E has become first
choice— it's the most economical helicopter
purchase foday.

Designs are one thing. Deliveries another. 8oth come from ]'I I ]-...l I_JE R

H-23D

250 hp

12E 305 hp

ATRCRAFLET
CORPOBATION
BALC ALTO. CALIFORNIA «- WASHINGTON. D.C,
Adheslve Engineering Division * San Carlos, Calif,

E4 3220 hp Super E 340 hp

.
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Xeroradiography cuts x-ray inspection time
and cost! With this revolutionary method, radio-
graphs are obtained electrostatically — images dry
and ready to read less than a minute after exposure.
A characteristic phenomenon called “highlighting”
automatically emphasizes discontinuities—will show
up defects indiscernible by other means. Here at
last you find both radiographic detail and high ex-
posure speed rolled into one!
Xero(zero)radiography is beyond doubt the long-
awaited answer for many industries seeking fast,
economical production-line x-ray inspection. Proved
applications range from tire manufacturing to the
production of extruded metal tubing, and it is par-

marks the trouble spot in seconds!

ticularly valuable in the foundry for inspecting light
alloys., One prominent aircraft manufacturer® re-
ports 259 cost savings with xeroradiography and
15 strongly urging its vendors to use it.

For complete details on xeroradiography, contact
yvour local G-E x-ray representative now . , . or write
to X-Rav Department, General Electric Company,
Milwaukee 1, Wisconsin, for Pub. WA-104,

*Name available on request.

Frogress (s Our Most Important FProduef

GENERAL §3) ELECTRIC

13
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KEL-F Plastic . .. proved reliability for tough pressure assignments

BRAND

Shattering vibration . . . erushing acceleration . . . extreme
temperature variance—these are factors Wiancko Engineering
Company, Pasadena, California, iz meeting in their differential
pressure pickups for corrosive media with the help of KEL-F
Brand Halofluoroearbon Polymers.

Used in rockets, these pickups measure the differential flow of
highly ecorrosive media, such as red and white fuming nitric acid
and oxygen, The pickup operates efhciently between (0°F. and
160°F., with a sensitivity change of less than 29 for a 100°F.
change in temperature. The diaphragms (arrow above) are made
of KEL-F Plastic and east by Glaco Chemical Corp., & subsidiary
of Ekeo Produets Co., Whittier, Californin., The damping fluid
15 KEL-F Brand Light Qil #1.

- . WHERE RESEARCH IS5 THE KEY TO TﬂMﬂEEﬂW%ﬁ

14

M innesora \Jininc anp [\JANUFACTURING COMPANY

KEL-F Plaztie was chosen because it iz chemically inert, ther-
mally stable, has high impact, tensile and compressive strength,
and gzero mojsture absorption. This unique combination of
features, plus others such as easy moldability, makes KEL-F
Plastic ideal for many uses in aireraflt, rockets and missiles.
Included: O-rings, LOX lip seals, valve diaphragms, flow meters
and fuel bladders,

KEL-F Brand Oils, Waxes and Greases, too, have remarkable
properties. Their uses inelude: Compressor lubricants, damping
Auids, hydraulic and pump fluids and liguid dielectries.

For complete performance characteristics, write today specifyving
area of interest to; 3M Chemical Division, Dept. KAW-100,
St. Paul 6, Minnesota,

“REL-F" Is a Rep. T.M. of 38 Co.

CHEMICAL DIVISION o o
/ <
1 \

\ )
-&mﬁé
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WHY THE RYAN APN-122(V) GROUND VELOCITY
INDICATOR IS THE FINEST, MOST WIDELY USED
DOPPLER NAVIGATOR IN THE WORLD

Adaptable for nearly everv tvpe of aircraflt, the Rvan APN-122(V) continuous
wave Doppler syvstem provides instantaneous and continuous display of ground
speed and drift angle in afl weather without reliance on ground or celestial aids.
Here are some of the advantages that make this Rvan radar svstem the most
advanced, proven means of aerial navigation.

® Ryan APN-122(V) is qualified, thoroughly praven in ® No minimum altitude, Operates during take-olfs,
flight and in full production, landings and turns.

® Meets MIL-T-53220 and MIL-E-5400C speciticalions & Operates in the appraved frequency range (13.25-

® Has no altitude or attitude holes 13.40 kmc /s).
High accuracy (within %59 al all altitudes from O @ 5Speed ranges: B0-1000 kmots; and 120-1600 Knots,

to 70,000 fest, and over seds even smoother than Fixed (non-gimballing) antenna
Beaufort 1 Outpuls suitable for damping inertial sels

APPLICATIONS OF RYAN APN-122(V) NAVIGATOR

ANTI-SUBMARINE WARFARE + PRECISION BOMBING + GEMNERAL NAVIGATION
RECONNAISSANCE + AERIAL PHOTOGRAPHY = AERIAL SURVEYS « AEROLOGY
AIRBORNE EARLY WARNING « RADAR STABILIZATION e« |INERTIAL DAMPING

RYAMN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS

RYAN ELECTRDO
=y M

DIVISION OF RYAN AERONAUTICAL COMPANY -«

AIRCRAFT ALREADY USING
RYAN APN-122(V) NAVIGATOR

NI1CS

SAN DIEGO, CALIFORNIA




NATION-WIDE, ON-SITE ELECTRICAL-
ELECTRONICS INSTALLATION SERVICES

Lord Electric’s instalectronics personnel special-
ize in “putting together” electrical-electronic sys-
tems in the field.

This service fills a gap in the long progress trom
systems design to final operability. Lord’s support
on the instalectronics portion of your program
can add valuable strength to any proposal, speed
completion, enhance reliability ratings.

Vast experience comprises more than $1 billion in
completed contracts in 36 states and Puerto Rico.
This includes a wide variety of important detense
installations, from huge atomic facilities to cur-
rent ground support systems (as much as 3,000
miles apart),

LORD

ELECTRIC COMPANY,

Lord’s capability in the electric-electronic phases
of field installations extends from planning stages
through execution, to final check-out and subse-
quent maintenance. This capability embraces:

Positive Reliability

Organizational Planning

Schedules and Work-Phasing

Nation-wide Manpower Reserves

Quality Control Procedures

Cost Control Procedures

Warehousing

O & [ Record-Keeping

Contractual Practices and ASPR.
Are vou planning svstems installations? Lord’s
instalectronics support can be a source of strength
and confidence on your next proposal.

New York Boston Pittsburgh Portland, Ore. Richland, Wash. San Juan, Puerto Rico

——

S000° F

D-65 Flexible coating—A major development in
protection from rocket blast. Remains flexible.
Easy to paint on at site, scrape off after expo-
sure, and re-apply. Save time, labor. For cables,
all exposed f light and ground equipment. In
photo, coating has been peeled back to show
Cannon Plug intact after expusure to Atlas blast.

Metallized heat-reflective laminates — Improved
metallizing techniques combine the reflectivity
of thin, durable—603 gold or—101 aluminum
coatings with high strength and thermal resist-
ance of reinforced plastics. For prolonged heat
exposure applications, blankets, compartment
and valve protection, exhaust heat damping.
Shown: typical compound contour part.

Phenolic laminates—High strength and good
electrical properties at high temperatures
characterize a fast increasing variety of Swed-
low phenolic laminates. High dimensional stabil-
ity and minimum thermal expansion make these
laminates useful for nose cones, fins, stabil-
izers, adapter rings. Shown: molded switch cover
and switch case.

S000° F.

Graphite molding compounds —Swift advances
in handling of pre- impregnated graphite fabric
in new resin systems is widening design possi-
bilities for high temperature and ablative appli-
cations. For nozzles, exit cones and blast tube
insulation. Withstands flame of solid propellant
motors.

¥ 650° F

Silicone laminates — Recent improvements in
processing now allow the designer to take
advantage of the inherent excellent strength
retention under high heat and moisture. For
airstream uses at missile speeds, nose and exit
cones, fins, stabilizers, adapter and closure
rings. Shown: missile tail cone,

450° F.
Epoxy laminates—Big improvements in elec-

trical properties at high temperatures, together
with hlghest strength and stability, and low
moisture absorption, make the epoxies increas-
ingly useful in design of dielectrics. For MIL-P-
18177 and NEMA G-3 applications. Use for bar-
riers, sheeting, capacitors, spacers, mountings,
shielding. Shown: missile adapter block, and
radome.

RETINTIE Ly

Ly

]
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Swedlow: new advances in solving

THE SPACE AGE HEAT PROBLEM

Improved basic heat resistant
materials are only as useful as
the ability to combine and fab-
ricate them into useful parts.
Swedlow research is improving
that ability to an extraordinary
degree. Swedlow skills embrace

SWEDLOW Int. Los anceLEs 22, caLiForMA

the above and many other ad-
vanced materials. They are avail-
able with a wide variety of filler
materials, in flat sheet laminates
or complex molded contours. Your
difficult problems in design and
producibility will be welcomed by

Swedlow engineers. Send for full
information, Dept. 10

Swedlow

s YOUNGSTOWN 8, OHIO



It has been proven

that MTICKE R $, hydraulics

can move missiles

from storage to launch...

faster, smoother,
with more
precise control...

— e —

o e N

... MAGAZINE STOR

ASSEMBLY /CHECKOUT

Vickers has o
hydraulie servo
guidance of ordna Applications rangs
radar controlled anti- aft puns to cs
automatic missile handlinp

This long-time engineering and produetion
know-how can be invaluable to prime contractors
requiring hydraulic drives. It takes the puesswork
out of hydraulic system design. It saves time . ..
saves money . . . eliminates installation headaches.

There are specifie, provable reasons why Vickers
hydraulics are best for missile handling systems.

Fastest motion — fastest acceleration,
deceleration and reversal of any type
power transmission.

Ultra fine control — missile launchers
have been elevated and trained with ex-
ceptional accuracies at speeds approaching
ZETO,

Marrower deadband — narrower than
any other high horsepower drive during
reversal or over dead center.

High power gain — low milliwatt input

1R

QFFICIAL U5, HAVY FHOTOGRAFH

easily controls hundreds of horsepower.

Instantaneous response — from zero to
full power output. In less than .05 seconds
an clectrical control signal results in full
hydraulic power response.

See Vickers firsf! At Vickers you benefit from
the most comprehensive line of hydraulic compo-
nents and power packages, the larpest staff of hy-
draulie engineers and fifty yvears of experience de-
veloping hydraulie systems for ordnance applica-
tions.

For full {nformation call the nearest Vickers Of-
fice, or Walerbury, Conneclicul, PLaza 6-3684.
(TWX-WBY160). Write for 20 Years of Servo
Dirives for Weapon Systems’'.

Talos «

Others

VICKERS INCORPORATED
DIVISION OF SPERRY RAND CORPORATION

Marine and Ordnance Department
Waterbury 20, Connecticut

Production line
“power packages"” for...

Completely automated
rocket launchers

Checkout stands
Launcher erectors

Tracking and guidance
radar antenna

Installations on . . .

Polaris « Nike « Thor «
Atlas « Titan « Repulus «
Corporal = Terrier =

Bomarc »

Sergeant » Tartar »

— i —— — R s e

Hydraulic
Products for
Ordnance
Applications
since 1903.

District Offsges: Datroil, Mich, = £l Segundo, Calif, = Los Alles, Calil, = Sealthe, Wath, » Washinglon, D.C. = Walerbury, Conn,
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USAF Plans Radical New Space Plane. .. .. SR 26

* Studies costing $20 million sought in next budget; earth-to-orbit
vehicle would need no large booster.

Hughes Faces Crisis on TWA Financing.......... 35
» Creditor banks begin deducting amounts owed on notes from
airline’s occounts as directors meet.

Oscillating-Electron lon Engine Tested........... 13
® Demonstration model of United Aircraft Corp.’s ion engine could
be flown in satellite in two years, company says.
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Here is the amplifier when distance is a eritical factor
in obtaimning usable signal levels at the receiving sta-
tion. It is Tele-Dynamies’ Type 1114—a new compact
rf power amplifier weighing only 14 ounces, {or mis-
sile, probe or satellite transmitters to give the final
boost for good signal reception.

Performance of Type 1114 is reliable and impres-
sive. When used 1n conjunction with Tele-Dynamies’
1004 transmitter it delivers 15 watts power output
with 250 volts at the plate. It i1s easy to drive and
requires no auxiliary cooling system.

This miniaturized model is completely shielded,
provides tuned input and output, has excellent heat-
sink characteristics and is ruggedly built throughout
to operate with complete reliability under severe
environmental conditions.

You ecan get this new amplifier in two models, for

either 6.3 or 28 volt filament—each available with
either integral output filter . . . integral output filter
plus integral line filter . . . or without any filters.
The 1114 is ready for immediate delivery. Detailed
technical bulletins and evaluation models are avail-
able. Please call the American Bosch Arma sales
office in Washington, Dayton or Los Angeles. Or con-
tact Tele-Dynamies Division, American Bosch Arma
Corporation, 5000 Parkside Avenue, Philadelphia.

785

Across-the-board Competence in Telemetering Systems
and Components

Commutators—Mechanical and Electric « Pulse-Width
Modulators « Subcarrier Oscillators « Wideband Amplifiers »
Transmitters « Power Amplifiers « Receivers « Discriminators

« Decommutators « Receiving Systems Accessories
Guidance Receivers

TELE-DYNAMICS

AMTERICAN BOSCH ARMA CORPORATION
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EDITORIAL

Some Problems Ahead

The next President of the United States will inherit
in a few weeks a heavy agenda of unsolved problems in
the national defense area. Most of these are the result
of technical timidity and chaotic management in the
past few years, but some of them will be solely the
product of the technical and political era we are now
entering. Both types of problem will have to be tackled
by the new chief executive and his cohorts with con-
siderably more vigor, technical literacy and skill than
has been demonstrated by their predecessors if this coun-
try 15 to maintam its pmltmn as a positive force in the
decades ahead. For, given the political and technical
ingredients now available to all of the major contenders
in the international arena, we cannot maintain or im-
prove our position autﬂmahcillh by rolling leisurely on
our past momentum. Achieving this objective will re-
quire not only more effort but Emmclcr'lhh better direc:
tion and management of this increased effort,

The failures of the past decade, and these bear both
Democratic and Republican political labels, were not de-
ficiencies in our technical skill, industrial capacity or
military leadership. Indeed, wherever an executive or
legislative green light has been flashed, the technical
progress achieved in specific areas i an allotted time span
has been phenomenal.

Thev have been the failure of our lighest level leaders
to recognize and understand the nature of the techno-
logical revolution that has so altered the world in the
past decade and the failure to properly organize and
direct our technical, industrial and military resources
toward the national goals that this revolution made
mandatory for survival in the future.

The problems facing the new President in the defense
aica fall into two broad categories: those immediate
problems that have become acute through specific in-
adequacies during the past few vears; and those long-term
problems that require development of new national
strategy consistent with the technical revolution and
our political goals and require the fundamental reorgani-
zation of the management pattern of our military svstem
and its relationship with the scientific and industrial
complex on which it depends for this advanced tech-
nology.

In the first category, the most acute problem 15 un-
doubtedly that of .;'[L]LL]HHEI". providing for a continuous
airborne alert for a significant portion of Strategic Air
Command’s B-52 flect. Some steps have been authorized
in this direction, but their scale is so small as to be
almost meaningless in creating a genuine airborne alert
capability for the critical years when it will be needed
most, This is an area where immediate improvement
is possible through simple fiscal and executive action.
Unfortunately, not all of the defense problems present
such a clear-cut opportunity for swift and decisive action
as does the full implementation of SAC’s airborne alert
capabulity,

AVIATION WEEK, October 31, 1960

Another immediate decision that must be made is the
determination to proceed with the development of op-
erational space svstems in all of the areas where they have
alreadv demonstrated their technical feasibility, such as
communications, weather, carly waming and a variety
of reconnaissance methods. While research and develop-
ment in these arcas has reeently been accelerated after a
nine month campaign of heavy pressure on the White
House by the Congress, military, press and public, there
still has been no decision to move into an operational
system in any of these vital categories. No matter how
swift and successful the research and development phase
of these programs is—and the progress rate has been tre-
mendous—the pavoff in operational systems 15 being
needlesslv delaved by the lack of an executive decision
to move into all of the other arcas required to put into
service and maintain an operational space system for any
of these above named purposes. Here again 1s an area
where a simple, clear-cut policy decision offers the pros-
pect of substantial dividends in significant achievements
within the most critical vears ahead.

There are other arcas where quick decisions are re-
quired to accelerate, expand and rcorient programs al-

readv under way. The new President can hardly delay
]:-::mnd Nov. 9 to begin preparing to exercise his first
powers of decision in the new vyear,

But the most complex and really serious problems lie
in the long-term approach to effective management of
our defense resources and their continuous tailoring to
an evolving pattern of modern strategy, rather than con-
stricting their technology to the patterns of backward-
lﬂuLmD military traditions. This country certainly has
the scientific skills, the industrial capacity and military
vision to lead anv international technical race by a con-
tinuously significant margin. But no nation can afford
to squander “these resources indcfinitely on a system that
does not transform new ’f[{hllrj]nqﬁ. into effective weap-
ons within a sufhcientlv short time span,

We are not now getting $40 billion worth of cffective
defense for this annual expenditure in the field, and more
money 15 certainly not a panacea for effective solution
of the defense problem.

One of the biggest obstacles to effective management
of the defense effort has been the rather naive conflict-
of-interest laws, requiring top defense ofhcials to divest
themselves of any financial interest in a military con-
tractor, that have effectively harred most men with ex-
perience and proven abilitv in the defense arca from
participating in the kev levels of its management. 'These
laws have resulted in a steady stream of unskilled am-
ateurs bemng mjected in short-term tenures at the hichest
managzement levels of the defense cftort. It should be
obvious by now that a two vear leave of absence from a
soap factory is not a satisfactory method of recruiting
top level civilian defense managers.

—Robert Hotz
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BRING IT

BACK FROM

SPACE

WHO'S WHERE

In the Front Office

James M. Hait, president, Food Machin-
ery and Chemical Corp., San Jose, Calif.

Harlan Ray, board chairman, Southwest
Airmative Corp., Dallas, Tex. Also: Wins-
ton Castleberry, president, Service Division;
George W. Jalonick, I, president, Distn-
bution Division and Jack Mosicr, assistant
treasurer,

Beverley 5. Shenstone, a director, British
E'um;:ean Airways. Mr. Shenstone is the
company's chicf engineer.

Samuel J. ﬁnlm:mn president, National
Aviation Club, Washington, D. C. Mr.
Solomon is president of the Aviation Fm.
ployees Group.

C. H. Pulley, president, Irving Air Chute
Co., Inc., Lexington, Ky., succeeding Leslie
L. Irvin, now hoard chairman. Also: E, W,
Smith, executive dircctor of the company's
Research  and  Development  Laboratory,
Clendale, Calif.

Clarence H. Hopper, president, CBS Elec-
tromics, Danvers, Mass, a division of the
Columbia Broadcasting Svstem, Ine.

James R. Weiner, vice president-engineer-
ing, Philcoe Corp.’s Government and  In.
dustrial Group, Philadelphia, Pa,

Charles L. Backus, Jr., Central Region
vice president (Dayton, Ohio). Autonctics,
a division ot North Amencan Aviation, Inc.

Robert L. Smallman, vice president-mar-
keting, Servo Corporation of America,
Hicksville, N. Y.

William H. Congleton, a vice president,
American Research and Development Corp.,
Boston, Nass.

Dr. Donald W. Collier, vice president-
rescarch, Borg-Warner Corp., Chicago, 11

Benjamin F. Brundred, Jr., vice president,
Air Carrier Service Corp., Washington,
B G,

William G. Sterns, vice president-engi-
neering, Mendian Metaleraft, Inc, Whit
tier, Calif.

Charles H. Brunell, president, Centuory
Electronics and Instruments, Inc., Tulsa,
Okla., and Wallace G, Thomson, vice presi-
dent-government  services, Century Geo-
physical Corp., parent company of Century
Electronics and Instruments.

Jules C. Laegeler, vice president-engineer-
ing, the Frank G. Hough Co., Libertyville.
[1l. Also: Keith W, I'n.tTlI!‘J{‘I'I.' chicf engi.
neer- ]Jl'mllltl‘ desien;  Thorvald Gr..mr'l.::l.
chiet engineer- EE..'-.L’!F[.]I and development.

Roy W. Pyburn, assistant to the pres:
dent, Data-Control Svstems, Inc., Danbury,
Conn.

Harold R. Logan, formerly deputy comp:
troller for budget of the Department of
Defense, now vice president-planning and
programing for Grace Line, Inc., New
York, N. Y. John H. Fitch, formerly Direc
tor of Budget (Air Foree), will assume Mr,
Logan’s duties as acting deputy comptroller
for hudg{,t

Brig. Gen. M. D. Adams, deputy director
of systems devclopment, deputy chief of
staff-development,  Headquarters, USAF.
Also: Brig. Gen. T, C. Bedwell, Jr., com-
mander, USAF Acrospace Medical Center,
Air Training Command, Brooks AFB, Tex.

(Continued on page 104)
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INDUSTRY OBSERVER

> North American Awviation is conducting a company- furldt::] study of a
solid propellant air-launched ballistic missile for the Mach 3 B-70 bomber.

Ffective adaptation of the Douglas Skybolt ALBM to the B-70 would
require extensive redesign, close to development of a second generation

weapon,

» Chute recovery system projected for Air Force Ballistic Missile Division's
advanced E-6 version of the Samos reconnaissance satellite capsule will have
to incorporate guidance capability for controlled letdown to a prescribed
recovery area. Avco already is wnrl-.mg on one development, and Northrop's
Radioplane Division also is proposing a chute recovery system.

» Boeing will base its decision on whether to use ground- bhased command
fl'l'lltl]l'llli‘{_‘ or merhial guidance for its Dvna-Soar vehicle partly on results of
a studv by Arnnc HLHL irch Corp. on the comparative reliabilitv of the two
"nn:LmEc' tLETlmquts

» Joint venture arrangement for proposals and for handling work in the
missile and satellite ground support field are under discussion by Inter-
national Telephone and Telegraph Corp. and Food Machinery Corp. This
would combine ITT’s avionic capability and Food Machinery’s mechanical
and hyvdraulic capabilities.

» NASA has decided not to include a chimpanzee in the last Little Joe
launch of a Mercury capsule. Chimpanzees currently are being trained at
Air Force Missile I"J"L\:_In]]ml:nt Center, Holloman AFB, for launch over
Atlantic Missile Range in Redstone-boosted Mercury capsule flights.

> NASA's 5-30 ionospheric direct measurement satellite is scheduled to be
launched Nov. 3 from Cape Canaveral, Fla., with a Juno II vehicle. The
92.5 Ib. pavload was developed by Goddard Space Flight Center.

» Bioscience officers will be assizned to USAL System Project Offices, such
as B-70 and Dwna-Soar, under "ARDC's re vitalizing of its bioastronautics
effort. Previously, SPOs have had the services of ‘biomedical laboratories
but have not had medical personnel assigned directly.

» [ntense Soviet drive for overseas aircraft sales was evident the past two
weeks at the Tunisian International Fair, with the Russians scheduling the
Mi-4 helicopter, Yak-18 sport aircraft and the agricultural version of the
An-2 biplane for display.

» WASA Lewis Research Center soon will bezin a soft lunar landing research
program which will include construction of wind tunnel models and test
vehicles.

> General Motors” new defense systems organization will concentrate at
least initially on the submarine detection ficld. Company may spend as
much as $10 million annually to develop a system capability, which was
considered too costly for anv of its cxisting divisions to provide out of
individual division earnings.

> Strategic Air Command 43rd Bomb Wing B-58 has flown faster than
Mach 2 for a total of more than 78 min. in two segments of a refucled three
hour test flight over the Gulf of Mexico. Longest previous flight above
Mach 2 was 58.5 min. during a Scattle-I't. Worth flight.

» Three Kaman H-43B helicopters assigned to Warren AFB, Wvyo. will
remain there after Strategic Air Command completes a studv of their poten-
tial use for transportation between ICBM missile sites. The H-43Bs were
delivered to Warren directly from the production line.

» Bocing B-52 fitted with dummy Douglas Skybolt ALBMs under its wings
will bcgm a series of local Aights from the company’s Wichita Division
earlv in December to check aircraft-missile compatibility,

— - _________ .
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What goes up must fly true. To maintain this condition,
Librascope has packaged the rectangular, polar and spherical
geometries of flight...in computers easily held in a man's

hand or held aloft by an economic expenditure of power...computers
unexcelled for 22 years at calculating flight paths, interception
courses, fire control trajectories...with answers that come

out fast and right. They offer a challenging capability to

- =

_‘l' & ke Iy -

NOTIWS and design engi-
Glendale, Calif.
information on

alert project
neers. Write to Librascope, 808 Western Avenue,
Librascope, A Division of General Precision, Inc. = For

engineering career opportunities, address Glen Seltzer, Employment Megr.

computers that pace man’s expanding mind
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Prestige Debated

Polaris in Scotland

Aeroflot Competition

AVIATION WEEK, October 31, 19460

Washington Roundup

U. S. prestice became a major campaign debate last week. Democrats generally
took the position that it is at an all-time low while Republicans maintained that it
15 at an all-time high.

Series of survevs made bv and for the United States Information Agency became
the crux of the argument. The White House has refused to make results of thesc
survevs public. It insists that one—covering reaction in 10 European countries—is
classified sceret and is an internal, low-level staff paper.  Sen. William J. Fulbright,
chairman of the Senate Foreign  Relations Committee, insists the survey was prepared
for the National Securitv Council and 15 thercfore verv high-level,

Fulbright said the European survey, made late in August, showed that cight of the
10 countries polled thought Soviet Russia would be superior to the U, 5. i military
power in 1970,  Other polls reportedly reflected the opinion that Russia already is ahead.

Democratic presidential candidate Sen. John F. Kennedy accused the Administra-
tion of keeping the survevs sceret to protect Republican candidate Vice President
Richard M. Nixon,

Nixon stuck to his position that prestige has never been higher, basing this manly
on recent favorable United Nations votes, e got strong support from President Eisen-
hower, who said that when “\We hear some misguided people wail that the U, S, 15
stumbling into the status of a second-class power and that our prestige has slumped
to an all-time low, we are simplv listening to debasement of the truth.”

The White House said the President spoke from his knowledge of all the facts
not just from a position paper prepared for one agency.,

Britain has agreed to let the U, S. station Polaris fleet ballistic missile submarines
at Dunwoon. Scotland, and the British navy has hinted that it, too, would hke to
have Polaris subs=but it savs the U, S, has not vet made such an ofter.

Britain meanwhile is studving a U. S, plan to give NATO Polaris subs, With
Britain and the U, 8. now the onlv free world nuclear powers, but with France moving
rapidly toward an independent nuclear status, the question of arming NATO with 1ts
own nuclear weapons still is far from scttled.

Soviet Premier Nikita Khrushehev's claim that Russia already has nuclear-powered
subs armed with rockets is certain to affect thinking on the Polanis situation,

L. S, and Britain have revised their 19-vear-old agreement on stationing of USAT
aircraft at British bases. Political demands that Britain have more knowledge of U, §.
activitics and more control over USATF flights from these bases resulted from the
shooting down of a British-based RB-47 over the Barents Sea. Prime NMinister Harold
Macmillan said the new terms ensure that U, S, activities from these bases will be
“fullv known™ to his government, but he left unanswered the question of whether
Britain now has veto power over specific fights.

Federal Aviation Agency chicf F. R. Ouesada made a bid last week for the Ameri-
can League baseball franchise in Washington. He will leave FAA in Januarv if he is
successful in acquiring the new franchise, created to replace the Scenators when they
move to Nlinneapolis.

“Aeroflot is not a competitive threat now to U, S. flag carricrs, but the Soviet air-
line will match U. 8. service in four vears if it continues to improve at the present rate.
This is the impression Air Transport Assn, President Stuart G. Tipton carried away from
his recent trip to Russia. He feels the pace of Acroflot improvement would be faster
if the airline joined the International Aur Transport Assn,

Tipton feels Aeroflot has failed to perceive the public preference for turbojet trans-

ports and has made a big mistake in concentrating so heavily on turboprops.

American Rocket Society and American Astronautical Society are about to resume
discussions of a possible merger after a hiatus of more than a vear.

Capt. Allan F. Fleming will become the new director of Navy's Astronautics Divi-
sion in December. Currently commanding the carrier Saratoga, Capt. Fleming will

replace Capt. Richard L. Kibbe, who will become First Fleet chief of staff.
—Washington Staft
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USAF Plans Radical New Space Plane

Studies costing $20 million sought in next budget;
earth-to-orbit vehicle would need no large booster.

By Larry Booda

Washington—Air Force is requesting $20 million m its Fiscal 1962 budget
for research and development on Space Plane, a radically different manned,
winged vehicle that would filv both in the atmosphere—storing oxvgen to burn
in its engmes—and mto space as far as the moon.

Space Plane would be a 500,000-1b. follow-on vehicle to orbital versions of
the much smaller Dyna-Soar boost glider. The new funds would cover studies
designed to lead to H1g11t tests in the 1966-1968 period.

Space Plane would be the hirst
manned space vehicle that could propel
itself from carth into orbit and return
to earth under its own power, requiring
no large rocket booster such as Mercury,
Apollo and Dyna-Soar do.

“ml: unusual feature of this vehicle
is that it would almost double its half-
million pound takeoff weight as it flew
through the upper atmosphere because
it would colleet oxvegen for its engines
a5 it Hew.

Lt. Gen. Roscoe C. Wilson, deputy
chief of staft for dev ::I::-pmr:-nt brieflv
mentioned USAF's interest in a Dyna-
Soar follow-on in a recent speech before
the Society of Automotive Engincers’
Acronautic Meeting and Air Foree
Office of Scientific Research Astronau-
tics Svmposium in Los Angeles (AW
Oct. 24, p. 32). Aviation Week has
learned that his reference was to Space
Plane and that 1t 15 one of four or fve
major space weapon systems for which
USAF 15 seeking dm'::?npnwnt funds.

The wvehicle might be used for a

varicty of missions, including resupply
:1-f weapon systems now planned for de-
velopment by that time.

Several Types of Engines

Takeoft of Space Plane would be ac-
L{]l‘.l'lpli*?hf.l:] by means of sclf-contained
cngines, possibly of the standard tur-
bine tvpe, plus jettisonable rocket boost-
crs. Propulsion in the fringes of the
atmosphere—285,000 to 380,000 ft.—
could be bv mcans of the turbine c¢n-
gines, fucled with hydrogen, or with
hyvdrogen-fueled ramjets. l‘mpuhmn in
space would be by means of a conven-
tional rocket sy stem, burning liquid
hvdrogen and the liquid oxvegen col-
lected during atmospherie ﬂlglﬂ:

Reason for the unique oxidizer-stor-
ing system is to ¢nable man to travel
further into space using a lighter-weight
vchicle at takeoft and chemical propul-
sion svstems that are believed to be
within the current state of the art and
can be available in the time period
planned. Space Plane probably wonld
be the last chemically powered space-
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tmft because it 15 believed that non-
chemical svstems i the nuoclear and
nuclear-clectric fields will be sufhciently
developed in the mid-1970°s to power
a follow-on craft.

Mission profile of the vehicle en-
visions the following sequence:

e Normal aerodynamic takcoff com-
bined with rocket boost to furnish both
vertical and forward thrust.

* Rapid climb to upper limits of aero-
dyvnamic lift.

* Acceleration to orbital speed.

® Orbit for sufhicient time to fll tanks
with liquid oxvgen.

® Proceed on space mission.

e Return to fringes of atmosphere for
gridml deceleration from re-entry speed
of 35000 fps. Acrodynamic lift on
wings would be used to overcome cen-
trifugal force and hold the craft in a
circular Aight path while drag gradually
slows 1t

The alternative to the last step would
he another oxvgen-gathering evele if the
hvdrogen load had heen onlv partially
consumed. The vehicle could then per-
form another space mission.

e Return  to  surface  for  standard
approach and landing.

Principle of the fuel svstem for the
i:nr:c' lpnrtmn of the flight depends on
’HL chemical conditions surrounding
burning of oxvgen and hvdrogen. I 1rr‘ht
])ﬂ'l'll'l:lij"i of []H"L“Lﬂ AT '['qul]Tf_[E fﬂl‘ oy LI"'-

pound of Tndmgen This hvdrogen-

Crash Ki]ls Nedelin

Moscow—Marshal Mitrofan Nedelin,
supreme commander of Soviet Russia's
rocket command and a deputy defense
minister, was killed on ditt"_l..' Oct. 24 in
an ain crash, the government news agency
Tass said. No details were given,

Soviet Premier Nikita Khrushchev
credited Marshal Nedelin's forces with
shooting down the Lockheed U-2 recon-
naissance aircraft last Mav 1. NMarshal
Kirill Maoskalenko has been named to
snceeed Nedelin in hoth positions.

oxvgen combination produces one of
the most efhicient rocket propulsion
fucls, vielding high specific impulse.

Since the increase in gross weight
after takeoff would be from 500,000 to
1,000,000 1b., the proportional amount
of liquid Iuclmgm needed at takeoff
would be 62,500 1b. However, an un-
specified amount of liquid hydrogen
would be required for operation with
the oxygen extraction system. Estimates
'E:n. engincers run between 10,000 and
25,000 1b. as the extra amount of
hvdrogen needed for the air-gathering
and processing cycle.

Air Liquefying Cycle

Design of the vehicle would incor-
porate a large scoop whose open part
wounld be pointed forward. Basic
principle of the scoop would be to
gather the verv lightly associated mole-
cules of oxvgen and mitrogen, and,
through a venturi or ram svstem, com-
press them to a normal gas Auid state,
Vehicle speed during this collection
evele would be about Mach 18.

The compressed air would then puss
over 4 heat exchanger whose coolant 1s
liquid hvdrogen. %mecmturc ot the
exchanger would be —252.7C or colder,
which would liquefy thc air. From this
exchanger the liquefied air would go to
a storage tank. I'rom here it would pass
through a flip-flop valve to another tank
where fractional distillation would take
place. Nitrogen, with a boiling point
of —195.8C, would be separated from
oxvgen, which has a boiling point of
153.0C. IFrom the distillation chamber
the liquid oxvgen would go to a storage
chamber where it would be kept until
needed for propulsion.

Although the principle outhned
above 15 not new and is possible in
accordance with basic rules of phyvsics,
major heat transfer problems face the
designers becanse of the difheult task
of extracting heat from the gasses and
liquefving them in flight.

In Space Plane, a large portion of
the airframe interior would be taken
up with heat exchangers, and some
cngineers believe the Vehicle will be
essentially a flving radiator with a large
open mouth.

Unless there is a major advance m
metallurgy, the vehicle will be con-
structed of molvbdenum, as Dyna-Soar
will be (AW Sept. 26, p. 33).

Air Force planners emphasize that
the concept will be subject to many
changes in the study phase and the
rescarch and development phases, but
the svstem is based on studies already
completed, such as Northrop's Profac,
a \LLIEI{I USING AN OXVEEN recovery sys-
tem similar to the above.
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Grumman W2F-1 Makes First Flight

First flight of the prototype Grumman W2F-1 Hawkeye, a Navy
turboprop earlyv waming aircraft, was made last week., The aircraft
was later demonstrated at a rollout ceremony at the company's
The W2IF is a twin-engine, high-wing
aircraft designed for radar detection and control of intercepts over
Nuvy task forces. Powerplants for the aircraft, two Allison T56-A8
turboprop engines rated at 4,050 eshp., are said to provide greater
specd, endurance and altitude capabilities than the WIEF-2 Tracer
(AW Jan. 11, p. 85), now performing airborme early waming

Peconic River facility.

U.S. Supersonic Transport Project
With Government Funds Expected

Washington—Development of a su-
personic transport through design study
contracts let to manufacturers by the
IFederal Aviation Ageney, with National
Spiace and Acronautics Administration
continuing its research and acting as
technical monitor of the project, now
appears likelv.

The principle of government support
of the development of a supersonic
transport has been strongly endorsed n
a survev undertaken for the FAA by
United Research, Inec., which found
that the airframe industry will not
embark on a supersonic project with-
out assistance from the government.

Meanwhile, the British Ministry of
Aviation has granted a contract to
British Aircraft Corp. to begin design
studies on a supersonic transport al-
though the government has urged that
possibilities of cooperating with the
U. 5. on the program continue to be
cxplored.  Sud Aviation and Avions
Dassault have combined to develop a
supersonic transport in France (AW
May 2, p. 41) and Soviet Russia also
s known to be developing such an
aircraft.

Under the present plan, study con-
tracts will be let to several manufac-
turers and the best two proposals will
be selected to enter the detail design
phase of the project. Since FAA docs
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not wish to expand its present techmical
staff for the program, technical details
will be handled by NASA.

The Umted Research report found
that the market for supersonic trans-
port aircraft is not sufhciently large to
ﬂtppnrr the construction of such an

rplane by more than one manufac-
turLr in the free world. It added that
as long as no manufacturer can ensure
Iumu;lf ag*umt the competition of an-
other, the “‘foresceable risks are sub-
stantial.”

R&D Expense

It noted that the research and devel-
opment expense alone in completing
the program bv 1970 will amount to
as much as SI billion, even with an
active B-70 program in process. The
report stressed that technical and fAnan-
cial risks will be greater by a wide mar-
gin than any previous known commer-
cial risk.

The report found that the airline in-
dustry “could and would” buv eco-
nomic supersonic  transports if  thev
were available in 1970, This conclu-
sion was based on the fact that sub-
stantial trafhic growth can be expected
during the nest decade and that the
historical industrv  trend toward a
steady replacement or older ¢ uipment
with newer and faster aircraft points

missions in the fAeet.
General Electric’s Light Military Electronics Department, is called
ATDS (airborne tactical data s}qtem’j This radar/computer/data
link system may either solve intercept problems independently or
feed information to o Naval Tactical Data System aboard a flagship.
Normally the aircraft will circle the fleet in teams to provide
maximum radar coverage. Carrving a crew of five, the WIF will
be one of the Navy's largest carrier aircraft. It has a wingspan of
80 ft. and an over-ull length of 56 ft.

The Hawkeve avionic system, developed by

to a requirement for a long-haul super-
sonic transport from commercial use
by 1970.

" The report concluded that major
U. S. carriers will have about 51 billion
in cash on hand by 1970 which,
coupled with accruals of some 5400 mil-
lion per vear from depreciation, should
provide adequate funds to support the
purchase of supersonic aircraft,

The report estimated that, if the
planes were available in 1970, U. S, car-
riers would be in the market for 75 in
1970 and 116 by 1975. Cost of cach
aircraft to the airlines 15 estimated at
525 million imcluding spares.

The report warned, however, that al-
though the commercial market for a
supersonic transport may range as high
as $4 billion, the market “is far from
assured.” It said sales would depend
upon manufacturers’ ability to produce
a planc that can be operated at total
costs competitive with those of sub-
sonic jet aircraft. It also said the mar-
ket is dependent upon the capability of
the airlines to integrate supersonic op-
crations into existing facilities and pro-
cedures without incurring economic
penaltics.

The report concluded that there is
no reasonable prospect for a timelv
commercial program for the develop-
ment of a supersonic aircraft without
government support. It warned that no
manufacturer is likelv to undertake the
Ainancial risks involved without some
assurance that rescarch and develop-
ment costs will be recovered.
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lon Engine Flight Tests Planned for 1963

By Edward H. Koleum

Washington—Greatest possible vari-
cty of electric space propulsion pro-
posals from industry is being encouraged
Ly the National Aéronautics and Erprm
Administration before it decides next
vear which four ion engines will be
fAlown in hallistic flight tests of the con-
cept starting in Larh 1963.

Four tests of first- zencration, battery-
powered ion engines in ballistic flights
are planned as a prelude to a 1965 ﬂlgh
with a SNAP 8 reactor svstem pow f:nng
both ion and arc jet electric engines in
a single test.

Hu-ﬂhcq Aircraft Co. currently has a
duclr_‘-pnunt contract for a libnﬂl‘nn
ion engine, and General Electric, Aveo
and Plism: adyne have contracts for ex-
perimental arc jet engines. NASA wants
to award further studv contracts in the
field, and it will decide next vear which
four ion engines will make the first l'ut
flights after shudving current work,
sults of any future hh’ltl‘i. contracts ml:l
industry proposals.

Centaur-boosted SNAP 8 svstem will
test a 0.1-1b, thrust ion engine and a
0.5-1b. thrust are jet eneine. The ion
engine could be either a single-chamber
model or a cluster of 10 .01 Ill svstems.

Primary objective of the first tests,

to be conducted over a 12-month pe-
riod, will be to assess methods of beam
nentralizabion, considered the most se-
vere technical design problem in ion
propulsion. Secondary objective is to
cstablish engine performance parame-
ters by comparing flight and laboratory
data. The ion engine must exhaunst a
neutral beam, since particles in a
charged beam would be attracted to the
engine structure and form a cloud at the
exit, resulting in no thrust.

NASA feels that a real test of beam
nentralization can only be made in
space, even though ion engines have
been run for long periods i vacunm
tanks. Vacuum chamber walls and
residual gases in ground tests are un-
natural influences and therefore do not
provide a true environment for study-
g neutralization methods.

NASA savs it will welcome any elec-
tric propulsion system proposals from
industry. Industry contact for proposals
is the space propulsion programs office,
headed by Dr. Harry Harrison,  Pro-
gram assistants are Ira R. Schwartz and
Capt. Richard ]J. Hayes, assigned to
NASA from the Air Foree.

Government awareness of expanding
mdustrial interest in electrie propulsion
was reflected 1n the establishment last
month of a NASA development com-

tentatively ruled out last week, appa

and interceptor.

the atrcraft’s fuselage.

mountiin felds,

In placing any new order, the Swiss hope to obtain license rights that would
permit Switzerland's own industry to build most of the aircraft involved, including

engines,

The Swiss air force at present is composed of 500 obsolescing combat aircraft—

Swiss Favor Mirage 1lI, Saab Draken

Bern—Lockheed's F-104G and Grumman's F11F-1F, the two remaining U.S.
| entrants in the aging Swiss air force competition for a new fighter aircraft, were
rently leaving the field open to France's
| Dassault Mirage 111 and Sweden’s Saab J35 Draken.

Cost was given as the primary reason behind the decision to eliminate the F-104
and F11F-1F from consideration, but some Americans, looking at the tortuous past
of the competition which is now more than two vears old, expressed some hope
that one or both might again be reinstated.

Swiss military officials apparently favor the Mirage III as the aircraft that can most
successfully operate from the air force’s short-rumway, hard-to-get-to alpine helds
and carry out the three-fold mission imposed upon it—close support, fighter bomber

Air force pilots have been impressed by the Mirage's handling characteristics and
high altitude performance, and Swiss officials are insisting upon an advanced all-
weather fire control system, which Dassault savs it can accommodate by extending

Mirage Il proposals, however, already have been shelved on at least two occa-
sions in the past by the Swiss political administration which balks at the thought of
any large order from a conntry belonging to the European Inner Six economic com-
munity, as Frince does, when a similar product can be purchased from the rival
Outer Seven, of which Switzerland is a member. Since Sweden also is a member of
the Outer Seven, this factor could serve to give the Draken one of its biggest boosts.

Deadline for a final decision is being shifted to the end of the year at least and,
in an effort to overcome political roadblocks, the Swiss may invite the Mirage III and
Draken to demonstrate their capabilities in operating from the air force’s cramped

100 Hawker Hunters, 250 de Havillind Venoms and 150 de Havilland Vampires,
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mittee to plan and manage development
and test of electric propulsion systems,
and to consider funding industry pro-
erams which show merit. Operating
under this committee, which Harrison
heads, is a technical working group un-
der Dr. Emst Stuhlinger, director of
the Research Projects Division at
NASA’s Marshall Space Flight Center.

Harrison's committee consists of pro-
gram managers in NASA's Launch Ve-
hicles and Advanced Research offices,
so that the agency’s considerable elec-
tric propulsion research, industry re-
search and development, and schulu]mg
of launches will be blended into an
orderly program,

NASA's immediate electric propul-
sion effort is centered around basic
research in ion propulsion at Lewis Re-
search Center, E"hi{ studies in magne-
tohvdrodynamics (MHD) at Langlev
Research Center, the four engine devel-
opment contracts with industry and a
number of relatively small contracts to
s.u]]pmt applied research.

I'he agency is increasing this cffort,
mainly tI1mugh the policy of being pre-
pared to consider, and fund, attractive
imdustry proposals, Harrison, Schwartz
and Haves are compiling a broad-based
list of unsolved development problems.

Most promising electric propulsion
systems for use in the near future are
clectrothermal, which use the arc
heated prninciple; clectrostatic, or 1on
beam; and Llﬂc-’tmdm1mi::, also called
magnetohvdrodynamic,

The four development contracts now
out are for three experimental arc jet
engines and one laboratory ion engine.
NASA plans to request proposals for an
MHD engine. NASA also plans to fund
several far-ranging studies to identify
space missions for frst-generation 1on
and arc jet engines, spectheally where
these engines are potentially superior
to chemically-fueled upper stages. Stud-
ics are mptctﬂd to result in analytical
comparisons of existing and projected
Saturn upper stages with the 0.1-lb.
thrust ion, and 0.5-1b. thrust arc jet
r:ng:n::s,

Ultimate objective for NASA's first
generation  flvable lon  engine—which
will use the 30 kw. SNAP § electrical
power—is to develop .1-lb. thrust over
a one-vear operating lifetime with a
specific impulse of 4,000 to 6,000 scc.

Hughes Aircraft Co. is constructing
an 0.01-lb, experimental ion engine
under a $490,000 onec-vear contract
which will expire in September, 1961.
NASA will wait until this engine s
laboratory  tested before  deciding
whether to have Hughes develop it fur-
ther as a single-chamber 0.1-1b. thrust
system, cluster 10 0.01-1b. engines to
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provide this thrust, or go to other firms
entirely for flight hardware,

It is expected that at least one flight
test will be made of an engine devel-
oped at Lewis Research Center.

NASA's ion engine will use the con-
tact method of ionizing cesium fuel to

roduce a particle stream. Air Force 15
Fun-:lmg a second ion-producing method,
called bombardment (see story, p. 73).

Contact method uses the prmmplc of
heating liquid cesium metal unhl it
becomes gas and impinges on the sur-
fice of a porous tungsten electrode
plate, separating negative particles from
cesium atoms, Positive ion stream 13
then focused and brought to desired
velocity by a system of accelerator/de-
celerator electrodes.

The stream is neutralized by inject-
ing clectrons at low velocity at the exit.
The critical design problem in the elec-
tron injection is that the negative par-
ticles must be prevented from drifting
backward into the chamber or a thrust
fluctuation will result from non-constant
exhaust velocity.

While beam neutralization in the
space environment 1s the major prob-
lem in ion engines, NASA feels devel-
opment of this engine also depends on
fixing the spacing between focusing,
accelerating and decelerating electrodes,
and on determining optimum particle
exit velocity.

General Electric Flight Propulsion
Laboratory and Avco Research and
Advanced Development Division, each
with $250,000 contracts, are develop-
ing 0.5-lb. thrust arc jet engines in
competing projects for NASA. Plasma-
dvne Corp. has a $200,000 contract to
build an experimental 1-kw. arc jet
engine, to be powered by the Sunflower
solar collector-converter svstem. First

NASA’s Voyager

flight test of a 0.5-1b. thrust engime wall
be with the 1965 SNAP 8§ launch.
Flight of a 1-kw. engine is under study.

Arc jet system, formerly called plasma
engine, uses a cold gas such as hydro-
gen or helium as fuel. The gas is heated
tc a high temperature, passes through
an electric arc and 1s expanded through
a nozzle to produce kinehic cnergy.
Specific impulse 15 750 to 1,500 sec.

Specific research problems in this sys-
tem are in engine start, energy losses,
cooling, propellant storage. feeding and
basic engine configuration.

Contracts to solve these problems
are now under consideration by NASA,
which is interested in studies of:
¢ Engine losses from fuel 1onization, or
frozen flow, and from heating and elec-
trode design.
® Cooling techniques, including radia-
tion, trm'iplmtmn and cony I:Elmn
-Stamng methods, using encrgy dis-
charge, bridge wire, movable clectrodes
o mditmctivit}u
e Propellants, including argon, ammo-
nia, water and hvdrides.

If fuel can be recovered from its
icnized state, the arc jet engine has the
potential of increasing cfhciency from
20 to 60%.

Studics also are planned to determine
possible use of heavy particles for fuel,
since they provide a higher thrust than
light ions if both are accelerated at the
same velocity, Among potential sources
are human waste and planctary dust.

NASA plans an T"‘:nmnﬂl feasibility
studv in I:hr: MHD  propulsion ficld.
including  assessment  of  continuous,
pulsed and induction means of accel-
crating exhaust. Current idea is to se-
lect one or two contractors who will
explore the entire electrodvnamic pro-
pulsion potential.

Venus Probe

To Make First Flight in 1965

Pasadena, Calif.—National Acronau-
tics and Space Administration’s Vovager
space vchicle wall wse Saturmn C-1 and
C-2 boosters and will start develop-
mental flights to Venus mm 1965, D,
William [ Pickering and staff members
fmm California Institute of Technol-
ogy's Jet Propulsion Laboratory said in
a meeting with industre officials here
last week.

The Saturn C-2 will give Vovager
enough additional fAexibihitv to pcrmll
ﬁlghh outside of the plane of the
carth’s orbit in 1968 md Av-byvy mis-
sions to Mereury or Jupiter by 1970,

Four other NASA space projects be-
ing developed are:
® \Iﬂnner It will precede Vovager and
be a basis for its development. Centaur-
boosted Mariner will conduct its first
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mission, a Venus Av-by, in 1962, The
second Mariner mission scheduled 15 a
deep space probe later in 1962 with a
nearly identical spaceeraft and a siilar
rrl]tcltm to esather additional engi-
neermg data ﬂml knowledee ot inter-
phnchn space.  The same Mariner
configuration with some refinements
and instrument changes will he nsed for
Venus opportunitics in 1964 and per-
haps 1965. First launch of a Marnner
vehicle to Mars 15 scheduled in 19653,
[t will be a development mission and
the vehicle will be a prototype of one
to be used for a Mars mission in 1964,
The trajectory will be chosen as the best
test of the spacecraft and will involve an
carth-return orbit. The first Vovager
will be a Saturn-boosted extension of
the Mariner svstem with the additional

weight capability used mainly for retro-

propulsion and terminal guidance.
® Prospector. This is a study phase de-

velopment for a Saturn-boosted vehicle

capable of placing a wheeled or tracked
mobile probe on the surface of the

moon or returning samples of lunar ma-
terial to the earth. Technical brieiing,
proposals and design competition for
Prospector spacecraft will begin in 1961.
Full-scale development will begin in
1962. First launch must await NASA
Saturn booster svstem.

® Survevor. This project, also in the
study phase, 1s aimed at a controlled or
soft landing on the moon. Survevor will
use a Centaur launching vehicle.  Its
spacccraft will weigh about a ton, in-
cluding guidance and retrorockets, and
it should be able to soft-land about 100
Ib. of instruments on the moon. Four
companies now have NASA contracts
for design studies on Surveyor. They
are Huoghes Aircraft, McDonnell Air-
craft, North American Aviation, and
Space Technology Laboratories,

® Ranger. In this program fve fights
of a JPL-designed spacecraft with Atlas-
Agena B launch svstems will be used to
rough-land (200-300 mph. impacts) in-
strument packages weighing up to 50
Ib. on the moon. Propulsion up to the
point of injection is the responsibility
of the NASA Marshall Space Flight
Center.

Private Industry

Dr. Pickering told 600 industrialists
attending the meeting that about 65%
of the $50 million that JPL will spcnd
for NASA on its lunar and planetary
program in this fiscal vear will go to
private industry. Dr. Pickering predicted
the portion would rise next vear,

Dr. Albert R, Hibbs, chicf, the divi-
sion of the space sciences. outlined the
scientihc objechives of the lunar and
planetary programs.

He said:

“We hope that an active radar can
be included in the Venus orbiter for
mapping the surface since, as far as we
can tell, the Venusian cloud cover is
opaque to visual systems.

“A Mars orbiter will place more em-
phasis on surface photographv. 'The
exact é}nrrinn of the spectrum to he
covered in this photogzraphic mission
will depend on  results obtained by
spectrophotometers carried aboard ear-
lier Mars near misses.

. It 15 clear that a Iimdine space-
craft for the Martian surface must be
cmployed.  Such a spacecraft would
carry several picces of cquipment to
assist in this biological exploration pro-
eram. It would probablv have TV
mtdmﬂ microscopes  working in the
ultraviolet and near ultraviolet region,
as well as svstems for culturing micro-
organisms and measuring the changes
in the culture medium.”
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Nixon Claims U.S. Dominates Space Race

Washington—U. 5. has surpassed
Russia in all aspects of the space race
exeept rocket thrast and will soon move
ahead in that arca despite failures of
the Truman Administration, Vice-Pres-
ident Richard M. Nixon claimed last
week.

The Republican presidential  cands-
date’s prediction was issucd in one of
his scries of White Papers on major
caimpaign assucs, 2 document  whiceh
stromgly emphasized the importance of
heing hrst i space exploration, praised
the Fisenhower Administration’s prog-
ress i this arca, and blamed the pohicies
of the Truman Administration for the
slow U, S. start in space technology,

“Sen. Kennedy  [the I"}unn{'rrltl{‘
presidential -+ candidate]  attempts  to
hitch his political wagon to the Sovict
Sputnik, charging that the Eisenhower
Administration is allowing the Soviets
to outdistance us in the exploration of
space,” he said. “It is irresponsibility
ot the worst sort for an American presi-
dential candidate to obscure the truth
about America’s magnificent achieve-

ments m space in an attempt to Wi
vOes.,

“We entered the space E‘mﬂptti'ritﬂ'l
somie paces behind,” he charged, “We
paid a penalty because the Truman Ad-
mimistration discarded and ignored the
implications of the long-range rocket.
\We were slow because that Administra-
Hon in the vears between 1945 and
1950 rehed entirely on our lead 1 nu-
Clear weapons and strategic bombers,

“Not until President Fisenhower took
othce in 1953 did the Umited States
begin sernious work on the interconti-
nental ballistic missile,” the Republi-
s candidate said. “Because those re-
sponsible for our sceurity before him
did not fecl “H_ need for long-range
missiles—the U. 5. made no eftort tﬂ
match the post "I.‘iu"nrld War IT massile
progranis :}f the Soviets, which they in
a large measure seized as a prize of war
from the Germans in the vear just pre-
ceding the Korean war— the vear the
Soviets successfully exploded their first
A-bomb.

Nixon charged that the Truman Ad-

Pratt & Whitney Develops JTFD-12 for Skycrane

New Pratt & Whitney ITF'D 12 gas turbine engine features free turbine drive and will be

imstalled in the Eu'kﬂrsh twin-turbine S-64 Skycrane helicopter, at a rating of 4,050 shp.;
industrial version, the FT-12, will be rated at 3,000 shp. maximum. Engine is outgrowth
of the JT-12 turbine (Lockheed JetStar and drone powerplant), Blades in exhaust are
enide vanes and free turbine is behind the exhaust. Shaft from the free turbine extends out
to a connection for the engine’s gear box.
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ministration “climinated the long-range
missile development entirely,” and that
amaong the projects “wiped out was one
which might have put the first UL S,
satellite in orbit bv 1952, five vears be-
fore Sputmk.”

Nixon said the UL S, must lead in the
exploration of space because discovery
is one of the tests of the vitality of a
people. “We can no more leave this
task to George—or Ivan—and still main-
tain our world leadership than England
could have left the new world entirely
to Spain and still have become the finse
power of the world during the two cen-
turies that ushered i the modern era.”

The Eisenhower Administration has
“just about closed an inherited space
gap,’ Nixon claimed. “We have been
hard at work on the related problem—
the so-called missile gap—hikewise in-
herited—and we have achieved great
SLICCCSS,

“With cexpenditures of more than a
billion a wvear, utilizing the great re-
sourcefulness of the giant industrial
complex of America as “well as that of
the fm]tml government,” Nixon said,
“we have surpassed the Soviet lead in
the space competition n all respects
but that of rocket thrust where the
failures of the last Administration
handed the Sovicts a several-vear lead;
and even that lead is soon to be sur-
passed.”

In the fourth television debate be-
tween  the  candidates  the  previous
week, Nixon had ignored the thrust
problem and had been more positive.

. . We are first in the world in space,
as I have imdicated,” he said. “\We are
first in science.”

The Vice President said that to date
the U. S. has launched 28 space satel-
lites and space probes successfully
to Russia’s cight, and the U, S. shots,
because of the character and value of
the accomplishment, are of greater 1m-
portance than the “superionty of sheer
numbers.”

"u“n’hi]:: the next President is still in
office, Nixon said, the hrst Amerncan
astronaut “will almost surclv complete
true space flight,” and it 15 also possible
that the next President will receive at
the White House the first American
astronaut to return from circumlunar
flights around the moon.

He said these events are scheduled
the national space program:

® “We are proceeding at top priority n

the development of spacc rockets of

lifting power in excess of any the Soviets
are developing, according to information

that T deem to be reliable. With our
one and one-half million pound thrust

Saturn vehicle we will take the lead n
chemically powered space rockets.
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* “During the term of office of the next
President we will get the first nuclear-
fucled engine capable of deep penctra-
tion mto space.

® “In the period of 1960 to 1967 we
will launch and operate a manned, per-
manent space station, orbiting at some-
where between 300 and 1,000 mi. from
the earth, to which our astronauts will
go and come and stage flights farther
into space.

¢ “We will launch in the period from
1966 to 1968, manned circumlunar
Hights.

e “By the earlv 19705 we will launch
manned space ships to land and return
from the moon.

“Of course,” he warned, “we cannot
alwavs lead all nations n all steps on
the way into space, for cach nation will
pursue diffcrent programs with different
cmphasis. But this T pledge: If the re-
sponsibility becomes mine on Jan. 21,
America will be hur:nd tr none in the
long stride into space.”

The Repubhcan candidate sad it
should be understood that this eltort
will be expensive, but he believed that
everv dollar that could be spent con-
Hrrlattiu'n:'i}- and responsiblv should he
imvested in the cffort to quicken the
exploration into the world of inter-
planetary space.

Convair, GE, Martin
Win Apollo Contracts

Washington—Contracts to  studv
feasibility of the multi-man Project
Apollo spacecraft will be awarded to
Convair Division of General Dynamics
Corp., General Electric Mussile and
Space Vehicle Department, and Martin
Co. Baltimore Division.

National Acronautics and Space Ad-
mimstration 1s negotiating individuoal
5250,000 fixed fec contracts with the
three companies, and thev will be
awarded Nov. 14. The six-month stud-
s are dcaignui to provide a variety
of views in defining a fexible space-
craft uﬁt{,m for earth orbiting and cir-
cumlunar missions: time, cost and facili-
ties required to implement the program;
identihcation of existing technical un-
knowns which could block the program
(AW Ang. 29, n. 26), and a cost
analvsis.

Convair, GE and Martin were
selected to conduct the studies from
among 14 firms submitting bids.

"u]ﬂ]f:.luﬂh NASA did not x|:|L'|L1[:'-. iden-
tification of associates in the feasibility
studv, two successful bidders have
chosen several partners, and undoubt-
edly all three will add a number of
subcontractors as the studies develop.

Bell Aerosvstems Division will join
GE for work in the arcas of high tem-
perature structures, propulsion, cnergy
management and reaction controls.
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Cessna Unveils 1961 Line

Wichita, Kan.—Major changes are evident in Cessna Aircraft Co.'s 1961 line of
business aircraft, being unveiled here this week at the company’s annual distributor
and dealers meeting, which rns throngh Nov, I,

Six new models, including the four-place Skvhook helicopter, are being shown

for the fArst time, including a utilitv airplane, aimed at bridging the gap in the
size class between the Canadian de Havilland Beaver and Cessna’s familiar 150.
' Named the Skyvwagon, the new Model 185 utility airplane is powered by a Con-
tinental TO-A470-F 260-hp, fuel injection enzine similar to that in the Model 210
and 310 airplanes. The new airplane. Cessna savs, was designed in response to
expanded mission and performance requurements, particularly in regards to heavier
pavloads than are possible in the 180,

Of configurition similar to the Model 180, including tailwheel-tvpe landing
ecar, the Skvwagon is designed to carry six adults plus 270 1b. of baggage and full
fuel (65 gal. stmrdard) at speeds np to 172 mph. Gross weight is 3,200 1b., and
emmty weight is 1.520 1b. At 164 mph. crise speed the Skywagon will have an
endurance of 4.7 hr. Rate of climb is stated to be 1,000 fpm. Model 185 will be
priced at S18.950 for the standard equipped airplane, Avaway factory.

Revised lines on the nose, wingtip tanks, plus additional cabin windows muark the
1961 Cessnn Model 310F five-passenger lizht twin, Nose cap of the airplane 15 more
pointed than on earlier medels. the trailing edge tips of the wing tanks have a
rakish new look and the third added window on each side of the fuselage provides
increased visihility for rear passenzers. The 310F, powered by 260-hp, Continental
10-470.1D l-‘ll*.;iﬂi'-ﬁ. is cqnipped with new Scintilla retard-type magnetos for casier
and Fister starts. T'wo magneto switches, the starter switch and optional oil dilution
switch are incorporated in one unit. Svstem enables a more convenient tachometer
pickup source and elimination of the tachometer generator used on carlier-type
magnetes. The 310F will sell for $62,500 in the standard version, at the factory.

Improved Madel 172, featuring a new fuselage. will be available in two versions,
the standard 172 and the de luxe, completely equipped companion Skyhawk. Landing
gear on these airplanes has heen shortened three inches to provide easier ground
handling. Powered by a 145-hp. Continental (-300-D, the 172 and Skyhawk will
sell for 59,795 and 511,475 respectively, Wichita.

Landine gear relocated two inches aft is one of the prime features on the two-
place Madel 150 for 1961, the aim being to shift the center of gravity forward and
improve gronnd handling. Powered by a Continental O-200-A of 100 hp.. the new
150 will sell for S7.495 in the standard version, $8.400 for the trainer and $8,995
for the de luxe intercity commuter model.

Cessna plans to split wnveiling of its complete maodel line this vear. Being shown
here are the Model 185, Model 310F, 172 and "r}l-.ﬂ'l..l'l-"r]-. the 1530 and the SL'i-IHH.'IL
helicopter (AW Qct. 17, p. 131). Details of the other airplanes for 1961, |11E|lld111|;
the Madel 175 and Skylark, Model 150 and 180 will be released at simultaneous

mationwide dealer showings scheduled for Dec. 2

Comvair team members selected to tne on a three-vear contract, ending
date are Aveo Rescarch and Advanced  threat of a strike against another major
Development Division and  Lovelace  electrieal equiprient producer.
Foundation for Medical Fducation and Under terms of the GE contract,
Research. ll‘f members will get an immediate

sentially the same terms the company
offcred before the strike (AW Oect, 24,
P 33).

The union also reached agreement
in substance with Westinghouse Elec-

Large number of potential additional 3% wage increase with an option,
associates is apparent from the high in-  which union must sclect within 30
terest in the Apollo industn |‘-t']l:.ﬁ1l'-” davs. for either another 4% increase
Sept. 12, attended by representatives of  in 18 months or a wage rcopening
8S industry and research orgamizations.  clanse at the end of 18 months. 1f TUE

accepts the former, individual locals

S1- g will also have the opportumty to vote

GE Strike Settled on a local option alternate arrangement
With 3-Year Contract der which they would receive a 5%
mcerease 1S months, mstead of 4%,

Washington — Three-week  strike hut would get a more liberal vacation
against General FElectric ended last  and holiday plan,
week when the Intemational Union of Westinghouse agreement, similar to
Flectrical Workers (AFL-CIQ)  ac- the one with GE, provides increase of
cepted a three-vear contract with es- 4 to 10 cents per hour immediately,

and a similar raise in 18 months, with
more liberal Tavoff, retirement and vaca-
tion plan. Both companies dropped
tormer cost-of-living  escalator  clauses,
a bone of contention with the TUL.

J1



Space Technology

AT&'I_‘Flans Satellite Launch in One Year

By Philip J. Klass

Washington—American Telephone &
Telegraph Co. has sharply aceelerated
its commercial communications satel-
lite program and now expects to have
an experimental satellite in orbit within
a year. The satellite will provide one-
way television or veice/data channels
between the U, S, and Waestern Europe.

The company has asked the Federal
Communications Commission to allo-
cate two 100 me. bands for its trans-
atlantic communications satellite tests
—6,425-6,525 me. and 6.775-6,875 me.

The AT&T action follows closcly an
I"CC decision denving the company’s
petition that it reconsider previous fre-
quency allocations above 590 me. for
private microwave systems. AT&T,
which earlier had opposed the 890 mec.
microwave decision on  commercial
grounds, warned FCC in July that fail-
ure to reopen the case could result in
serious interference problems for com-
munications satellites (AW Julv 18, p.
37),

AT&T Announcement

The AT&T announcement of 1ts new
satellite plans also followed a recent
statement by National Aeronautics and
Space Administration chief Keith Glen-
nan that the agency would launch com-

mercial satellites at cost (AW Oct, 17,
p. 26).

Company's “within one year” time-
table for placing its first expenimental
communications satellite i a 2,200 mi.
orbit represents 4 sharp acceleration of
the AT&T program.

Three months ago, when AT&T filed
a 125-page petition with IFCC urging
it to reopen the above-890-me. case be-
cause of communications satellite fre-
quency needs, the company went into
considerable detail on all aspects of its
program, except a timetable—not ¢ven
a tentative timetable was given. In re-
sponse to an Aviation WEEK query,
one AT&T scientist indicated that the
first expennmental satellite was expected
to be ready for launching “in a couple
vears,”

Observers sce several possible explana-
tions for the faster tempo of the AT&T
program, One is company concern lest
pressures develop for the government
to move mto the commeraal commnmi-
cations satellite held to accelerate the
program and beat the USSR to the
punch (AW Aug. S, p. 31). Announc-
mg the latest plans, AT&T Viee Presi-
dent Henry T. Killingsworth, in charge
of the company's Long Lines Depart-
ment, sawd:

“We believe that the commereial ap-
plication of satellite communications 1s
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ACTIVE repeater communications satellite, which American Telephone & Telegraph Co.
hopes to place in 2,200 mi. orbit within a year, will permit transatlantic television or
provide voice/data channels. Subsequent operational models will provide both TV and

voice/data channels, Satellite will weigh about 175 Ib., be powered by solar cells.
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British Discuss Satellites

Washington—British communications
ofhcials started a tour of U.S. industry
and government facilities last week to
explore possibilities of cooperating in
future  commumications satellite  pro-
grams.

Preliminary discussions are being held
with Federal Communications Comumis-
sion, National Acronautics and Space
Administration  headquarters and God-
dard Space Flight Center, Defense De-
partment, Bell ‘T'elephone Laboratories, |
International Telephone and Telegraph
Corp.. Radio Corporation of America, [
American Telephone and  Telegraph
Corp., Johns Hopkins University, Army i
Signal Center at Ft. Monmouth, N. ],
Air Force Ballistic Missile  Division,
Space Technology Laboratories, Massa-
chusetts Institute of Technology, and
the Air Force Command and Control
Development Division,

The British group is headed by Maj.
Gen. L. de M, Thuiller, (ret.), and in-
cludes representatives of the Post Office,
Science, and Aviation Ministries and the
Admiralty. The tour will end Nov. 16.

a job for private enterprise, This new
project is still another indication of our
icadiness to take on that job and pay
OUT OWT “'{I}.'.

Another motivating factor could be
the growing number of avionics com-
panies which have lannched commercial
communications satellite study and/or
development programs.  List ineludes
Bendix, General ?*‘.Ir:u:tric, Hughes Air-
craft, International Telephone & Tele-
graph Co., Radio Corp. of America and
Space Electronics Corp.

AT&T Specifications

The expenmental satelhte  whach
NI&T will construct is expected to
measure about 50 in. in diameter and
weigh about 175 b, It will be powered
by solar cells. Satellite pavload is ex-
pected to be completely transistorized
except for traveling wave tubes used m
the  transmiatter.  Satellite  transmitter
output will be one or two watts, Two
slotted antennas around the satelhite
witist will be used for transmitter and
TCCEIVET.

IFor initial tests, the U. S, ground sta-
tion will be located at the Bell Tele-
phone Laboratories facility in Holmdel,
N, J. Other terminal for the trans-
atlantic tests will be located in Britain,
or possibly on the continent in Western
Europe, Station at Holmdel will use a
1 kw, transmitter.

In addition to the two 100 mc. bands
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requested  for  initial  experiments,
AT&T has asked FCC to allocate a full
500 me. band between 6,425 and 6,925
me. for subsequent use by operational

commercial communications satellites.
The 200 me. bandwidth sought for

initial experiments will permit either
one-way  transatlantic  television or
voice/data communications, but not
haoth.

Television transmission can bg In
cither direction.

At the intended 2,200 mi. orbit, the
satellite would have a period of slightly
less than three hours. Maximum period
during which the satellite will be in
view of stations on each side of the
Atlantic during a pass will be about 35
min.

The 500 mc. band that AT&T has
requested for operational use would
provide simultancous two-way television
or 600 telephone eircuits, or a combina-
tion of both, AT&T says. Company
adds that it believes a total of four 500
me. bands will eventually be needed to
handle growing trafic and that addi-
tional frequencies may be requested
later.

On the subject of possible interfer-
ence with existing domestic radio/
microwave operations, the problem
raised by AT&T n its July petition to
IFCC, the companv savs that “every
effort will be made to avoid interfer-
ence by means of coordination. . . . We
are of the opinion that no interference
will be caused to existing services in the
United Kingdom or Western Europe
by the use of the frequencies proposed.”

Ling-Temco Reports
Increased Earnings

Increase of 14% 15 reported in Ling-
Temeo Electronics, Inc., net earnings
for the third quarter over the same
period in 1959, For the third quarter,
ending Sept. 30, Ling-Temco earned
5$823,000 after taxes, equal to 33 cents
per share, bringing total first nine
months after-tax income to 52,260,000
or 92 cents per share. Sales for the
third quarter of 1960 totaled $39.369.-
000. with total sales for the current
nine months period being 5115.489.-
000 with a firm current backlog of some
S100 million. Increased earnings were
achicved in spite of certain non-recur-
ring expenses involved in combining
Ling-Altec Electronics and Temco Air-
craft Corp. into Ling-Temco Electron-
ies, Inc,, Board Chairman Robert Me-
Culloch and President James J. Ling
said.

Plans to integrate the company's
activities to accomplish more as a unit
than the individual firms could do on
an individual basis should increase the
company's net profit margins in 1961,
they add.
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ARPA Studies Satellite-Borne
Anti-ICBM Defense System

Washington — Advanced Research
Projects Agency is considering the im-
plementation of an extensive satellite-
borne anti-ICBM defense system. Indi-
cations are that if the decision is made
to go ahead with the plan, requests for
proposals may be issued by the Air
Force's Ballistic Missile Division for in-
dustrv-wide competion soon, probably
before the end of the vear.

Boeing, Convair, Lockheed and
Thompson Ramo Wooldridge have con-
ducted feasibility studics for such anti-
[CBM systems over the past vear or
more and are expected to be among the
principal contenders.

In anticipation of the need for such
a svstem, ARPA has been funding sev-
eral studies of similar, but competitive
anti-ICBM svstems. These include the
Random Barrage Svstem (RBS), a pro-
gram which would employ a multitude
of armed satellites placed in random
orbits for the purpose of destroving
enemy [CBMs before burnout.

Now being studied in a follow-up
phase at Thompson Ramo Wooldnidge
for Advanced Rescarch Projects Agency
and Ballistic Missile Division, Random
Barrage Svstem is competitive  with
Convair's Project Spad (Satellite Pro-
tection for Area Defense). another
ARPA-supported program. Both Spad
and RBS, previously referred to as a
modificd Spad program (AW Sept. 19,
p. 23). would emplov armed satellites
capable of detecting, tracking and ulti-
mately  destroving  hoshle  TCBMs.
Original Convair Spad program en-
visioning use of polar orbiting satellites
(AW Jan. 4, p. 18} was modihed so that
it too will nse satellites in random
orbits, ARPA 15 supporting studies on
hoth programs for about S3 million a
vear each. This includes BMD con-
tracts to studyv the cffectiveness of guid-
ance techniques for their  respective
programs. ARPA is also financing an
anti-TCBM svstem  feasibility studv at
Lockheed for roughly S35 million.
Monev for these studies is drawn from
the S115 million a vear budeet of
Project Defender.

While initially identifhied with the
Convair program, the term Spad has
come to be a generic description of any
anti-ICBM svstem emploving orbiting
carth satellites.

The name Bambi, for ballistic missile
boost intercept, also has been used to
cover a number of ant-ICBM studies.
USAF has assigned the designation
Space Combat Weapon System 649E
to the system that would grow out of
these studies.

Still another program, this one en-

tirelv company-funded, has been under
study for several vears at Boeing Air-
plane Co. Thompson Ramo Woold-
ridge assisted the Boeing effort in its
early stages and, more recently, systems
analyses were provided by Electronic
Specialty Co. Burroughs Corp. has been
conducting reliability studies for Con-
vair's Project Spad over the past vear.

Cost of either the Thompson Ramo
Wooldridge RBS program or Project
Spad, should one of them be adopted
as the nation’s ICBM defense system,
would be 515 billion, confidential
sources here indicate. Neither svstem is
expected to be foolproof, that is, capa-
ble of destroving every enemy [CBM
launched, But both systems, like any
effective aircraft defense svstem in its
sphere, should make an ICBM attack
against this countrv extremelv costly
and difhicult.

The Random Barrage Svstem studies
were originally conducted at the Ramo-
Wooldridge Division of Thompson
Ramo Wooldridge but were switched
to TR\W's Space Technology Labora-
tories after the latter took over the mili-
tary  svstems workload from TRAW's
Ramo-Wooldridge Division carlier this
vear, The RBS approach would emplov
a greater quantity of satellites than
would the Convair Spad program, al-
though the total number ot anti-ICBM
missiles emploved in the satellites of
either svstem wonld be roughly the
same. For example, each RBS satellite
might carry one counter-weapon, while
a Spad vehicle might have six, but the
RBS would req ife approximately six
times as manv satellites.

An important political question
complicates the decision which must
be made about ICBM defense. Public

reaction abroad may be unfavorable to
placing an armed satellite system in

space despite assurances of its defensive
intentions. It may be difhcult to con-
vince others that RBS, Spad or any
other armed anti-ICBM satellite de-
fense system would include a built-in
capability for being rendered harmless
on re-entry in the event of a malfunc-
tion in the satellite.

A proposal for another Spad-tvpe svs-
tem which could extend the time al-
lowed for kill while the missile is still
in its launch phase is being readied for
submission to ARPA by Electro-Optical
Svstems, Ine. This approach is based
on a novel detection device which would
enable the satellite to spot a missile
launch sooner and thus allow more
time for a kill during launch. The svs-
tem appears feasible against IRBMs as
well as ICBMs,
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French Nuclear Strike Force Plan
Dubious Despite Assembly Consent

Paris—Considerable doubt surrounds
the future of the IFrench government’s
plan to develop an independent nu-
tlear strike force despite reluctant ap-
provs al by the French Assembly.

The nuclear strike force is a portion
of the government's fve-vear military
plan which stretches from January,
1960, to January, 1965. In this period
the ]'n.uch expect to spend  about
56.232 billion on various military proj-
cets. However, the published five-year
plan placed before the Assembly for
approval contained only these ]]rl‘.‘.l}L-l'.t'E
which, IJLE"-.lLth of their long lead-time,
have to be planned over sev cral budget-
ary periods.

Thus the Assembly debated a military
program of some $2.558 billion. In-
cluded in this amount were funds
totaling $1.150 billion carmarked to
help finance the government’s ambi-
tion to develop a nuclear strike force.
It was this particular ambition that
came under heavy criticism during the
week-long debate, one of the hottest in
the two-vear historv of the Iifth Re-
public. Deputies criticized the nuclear
strike force concept on both poehibcal
and technical grounds.

Politicallv, manv deputics felt the
strike force project was isolating I'rance
from 1ts Atlantic alhance Iﬂrtmrs [f
I'rance must develop such a force, many
deputies argued, it should be developed
on an integrated basis with the coun-
trv's NATO partners. It was also argued
that if France insists on 1ts right to de-
velop such a force, it will be impossible
to prevent the West Germans  from
sceking the same right in the future—
despite current bans on German nu-
clear armament.

Government replies to such political
criticism were that I'rance had tried
again and again to develop nuclear
armaments with the help and coopera-
tion of its NATO partners. particularly
the U, K. and the U.S., but each tunc
had been refused. Defense Minister
Pierre Messmer revealed the govern-
ment tried for 15 months to zet an
agreement within the Atlantic alhance
to build in convmon an isotope separa-
tion plant for military purposes. Mess-
mer implied that U. 8. pressure blocked
the French move,

Technicallv, many deputies expressed
documented doubts that the eovern-
ment’s plan reallv would vield a nu-
clear strike force that would have valid
militarv meaning. In particular, special
criticism was levied at the use of the
Mirage IV twin-jet bomber—of which
a single prototype is now flving—as the
backbone of the nation’s atomic strike
force until 1970. By then the Trench
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hope they will have developed ballis-
tic missiles to replace the Mirage air-
craft.

The government's 51.150  billion

Anancing program for its nuclear strike
force breaks down n the following
NEATNNer:
® For 50 Dassault Mirage IV twin-jet
bombers to Dbe operational by 1965—
5200 milhion.
® l'or rescarch and development of nu-
clear weapons, inclading 530 million to
be spent on an isotope separation plant
—5800 nullion.
e For development and preproduction
of ground-to-ground strategic and tac-
tical ballistic  missiles—5150  milhon.
Tactical pussile development will take
520-30 mallion, of the total.

Under present plans, I'rance’s atomic
strike force would come into being in
two stages.

The hrst stage would be achieved by
1965. Then, France’s atomic strike
force would consist of 50 Mirage IV
twin-jet bombers carrving  plutoninm-
tvpe nuclear bombs.

The second stage would come abont
somewhere between 19658-1970. Then
the I'rench would replace the Nirage
aircraft with tactical and strategic ballis-
tic missiles equipped with nuclear war-
heads using enriched uranium produced
bv the isotope separation plant prmulv:{l
for under the five-vear program. This
plant is slated to be in operation by
1966.

Much of the Assembly criticism cen-
tered on the hrst stage approach. Some
deputies  thought that i the vears
1965-70—when  the Mirage bomber
very likely will represent French nu-
clear power—any deterrent based  on
atrcraft will be useless.

Moreover, some criticism was cen-
tered on the range capabilities of the

Defense Supplemental

Washington — Defense  Department
plans to ask Congress for a supplemental
appropriation i January to cover costs l
of the decision last summer to rebain bwo
B-47 wings scheduled for deactivation
aned to send two extra carriers loaded
with attack aireraft to the Sixth and
Seventh Fleets,

Services now are paving for this from
regular budgets, The carriers are costing
an added 5500 million a vear. Defense
still has some S280 million unallocated
from extra funds voted by Congress, but
most of it is slated for Army moderniza-
tion and the B-70. It now has appor
tioned an extra S8 million from frozen
funds to anti-submarine warfare research.

Mirage IV. Mimge builder, Avions
Dassault, apparently testihed that the
production version of the Mirage IV
will be capable of carrying its atomic
load between 1,500 and 2,200 mi. at
speeds approaching Mach 2.2, These
hgures, according to Assembly dgbate,
were challenged. The debate also re-
vealed that the FFrench are planning to
use a ghder-type atomic bomb which
will have a ghde range of some 220
mi., thus easing the Mirage IV range
difficulties.

Morcover, the debate further re-
vealed that the government, in com-
mittee testimony, had admitted that
France wouldn't have an important
stock of plutonium-tvpe bombs before
1968. Thus some deputies questioned
the value of having a Eu.t of 50 Mirage
'V jet bombers rL’i-:]'n bv 1965, In sum,
the public debate waged in the As
.~.-~L-mhlg. seemed to indicate that France
would not have a valid atomic strike
force—based on  ballistic missiles—be-
fore 1970,

News Digest

First Polaris submarine the George
Washington, will be at sea and opera-
tional Nov, 15. The second, the Patrick
Henrv, is scheduled to reach operational
status before the end of the vear.

Navy will manage a four-vear joint
service program  to develop a VTOL
transport prototvpe for operational test-
ing. A design competition will be held,
based on type specifications written to
cover requirements of the Navy, Aar
I"'orce and Army, and the program will
be funded equally by the three services.

Discoverer XV, first attempt to flv
the Lockheed Agena B, failed last week
when the Agena B falled to separate
from the Thor booster. Re-entrv cap-
sule weighed 300 1b. Orbital weight
after fuel exhauwstion was to be 2,100
Ib. as against 1,700 b, for Agena A.

Lockheed California Iivision re-
ceived a $53 million pr::-ductiun con-
tract last week for the P3V-1 ASW
patrol aircraft, bringing total produc-
tiom orders to $126,836.691. P3V 1s
]J[er-Ld by Allison  T56-A10-\V
engines and Hamilton Standard propel-

lers.,

New “compact” two-place Piper Colt
sportplane will be unveiled this week
at Grand Bahama Island bv Piper Air-
craft Co. during its annual dealer-dis-
tributor mu:’fmg Tricvele-geared plane
is powered by a 108 I1]: Lyvcoming
(0-235 engine. Price will be below
57,000 and production is planned for
earlv in 1961.
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AIR TRANSPORT

Hughes Faces Crisis on TWA Financing

Creditor banks begin deducting amounts owed on
notes from airline’s accounts as directors meet.

By William H. Gregory

New York—Trans World Airlines” almost-completed $300 million jet financ-
ing program was stalled again last week and there were indications that the

long-predicted crisis was finally at hand for Howard Hughes, who owns 78%

of TWA's stock.

Hughes appeared by weekend to have forestalled any immediate drastic
action by lenders but it was evident that the inexorable, slow increase m
pressure on Hughes and the airline had not abated.

TWA’s board of directors went mto session Tuesday, met again all day

Wednesday and began its third dav's session Thursday.

Little specihc

emerged from the sessions, but one point was known—offsetting of TWA bank
balances by creditor banks began the same day the board began its me::tmg

This legal step is open to banks which
hold both note installments due and
Fufahlt and also are cash depositories
or the debtor, which is usually the
case since banks frequently require their
debtors to keep compensatory balances
with them. In offsetting balances, the
banks simply deduct amounts owed on
notes frurn the debtor’s accounts.

TWA reported cash on hand of 536
million to the Civil Aeronautics Board
in August, the latest month on file, in-
dicating that this step in itself would
not be catastrophic for the airline.
TWA’s August statement showed $5,-
931,889 in current notes pavable, but
did not indicate whether this was owed
entirely to banks or to Hughes Tool Co.

Des.plte the possible ominous 1mpli-
cations of offsetting balances, it had the
saving grace for Hughes in that the
step appeared to satisty the banks for
the moment, giving Hughes and the air-
line a pause for breath.

Even so, two other possible problem
arcas existed:
® Equitable Life Assurance Society had
526 million in equipment mortgage
bonds at the beginning of the vear and
TWA mayv be technicallv in default
under certain terms of the loan. Equita-
ble could take action but is not expected
to do so as long as hope still existed for
eventual over-all new hnancing.
® Lease payments to Hughes Tool Co,
for jet aircraft now upcruted by TWA
cannot be made without approval of the
holders of TWA's funded debt. In lat-
est available reports to CAB—for the
vear ended June 30-TWA listed rental
payments of $15 million for jet equip-
ment under operating expenses.  Size
of the amount indicates the lenders
have already halted these rental pay-
ments and that they are being accrued
for release when the financing is settled.
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IIugth two weeks ago had agreed in
principle to accept a plan to place his
stock In a voting trust consisting of two
representatives of the lenders and one of
Hughes 1'ool as a condibion for obtain-
g the $300 mullion (AW Oct. 17,
p. 41).

As it turned out, Hughes™ acceptance
was a ves-and-no affair. The following
week Hughes came back with some
conditions, an important one being
that in exchange for the voting trust
concession he be allowed to buy back
the debt. Thus if he were able to obtain
alternate financing in the future, possi-
blv combined with cash generation from
TWA or Hughes Tool funds, his loss
of sole control could become only an
interlude.

After some further talks, the night
of Fridav Oct. 21 was set for the final
signing of the agreement. But Hughes
was adamant on the pre-pavment con-
dition. On the other hand, some of the
lenders—reportedly  Metropolitan  Life
Insurance Co. in parhicular — were
equally opposed. Their attitude was
that since the program had required
such long, arduous effort on their part,
they wanted the full benefit of the long
term loans at 6% interest and would
accept pre-payment only at the price of
a very high penalty clause. At that point
agreement stalled again.

Hughes is known to feel that the
financial community would not remain
united with the prospecet of such a large
lending plum at hand. He began con-
versations last week with a new group
of investment bankers, Brown Brothers,
Harriman and Ripley, to seck an alter-
nate financial plan for TWA.

His degree of success was not im-
mediately known and probably would
not become so because of the oreat

complexity of financing of this order.
The so-called Dillon Plan, named for
Dillen, Read & Co., which Hughes had
been at the point of signing, was two
vears in the making. Presumably it is
still available if Hughes is willing to ac-
cept the terms.

It was plain to this observer last week
that the climate in Wall Strect had
changed considerably for Hughes. As
late as two months ago non-participat-
ing hnancial people regarded TWA
with Hughes in sole control as a basi-
cally sound credit risk and there was
doubt Hughes would capitulate to the
voting trust plan,

As the Dillon Plan moved through
what seemed to be interminable back-
img and hlling, the dwindling interest
of non-members of the lending group
became apparent.

As one said recently: “Sure, we'd like
te participate in a TWA program, but
we'd want to be asked to make a com-
mitment by the lenders after thev had
the program all signed and sealed with
Hughes, If it was a case of becoming a
principal, we feel we would want just
about the same conditions the present
group wants.”

The pressures on Hughes Tool Co,
which has a TWA order for 30 Convair
§80s in its name, could onlv be sur-
mised since Hughes Tool 1s a privately,
not publicly held, corporation. Twelve
880s are waiting on the ramp at Con-
vair for delivery to TWA, and some of
the 17 other aircraft are now in pro-
duction.

Of 15 Boeing 707-131s it operates,
TWA now owns two; of 12 Boeing
707-331s it owns eight, and it owns the
one Convair 880 that has been deliv-
ered. All other jet equipment operated
1s leased from Hughes Tool Co.

Convair has had to disrupt its pro-
duction schedules and has had its
vair 600 program interfered with be-
cause of the delay. General Dynamics,
though keeping officially silent, can
scarcely conceal its impatience to de-
liver the airplanes and receive the rest
of the payment due. Convair has suf-
fered the disadvantage of not having
the operating experience of a big TW A
ficet as a possible source of dal.',] for its
sales campaign.

TWA itsclf is beginning to feel the
pinch of the situation over which it has
no control. United Air Lines has be-
gun to operate its Boeing 720s and so
has American Airlines, and TWA is
finding it tough to compete with them
with piston-engine equipment in cer-
tain markets.
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N. Y. Port Authority Takes Delta
To Court Over Idlewild Jet Noise

By Glenn Garrison

New York—Action bv the Port of
New York Authority last week in seck-
ing a state court injunction to restramn
Delta Air Lines from violating the
agency’s jet noise procedures at Idle
wild is expected to bring to a head a
long-standing conflict concerning the
authority's power to enforce anti-noise
requirements at its airports.

The Port Authority filed a complaint
in the Supreme Court of the State of
New York in Queens County asking
an injunction to restrain Delta from
violating the agency's rules and regula-
tions. The action should provide an
important test case of the airport oper-
ator’s jurisdiction in an arca that affects
actual flight operations.

Under its original jet noise rules, the
Port Authority specified certain actual
procedures the airlines were to follow
after takeoff, including power settings
and turns. The rules later were modi-
fied to require certain results and to
leave the actual techniques of achieve-
ing them to the carmers. The rales
also include a preferential  runway
system,

Federal Aviation Agency on Oct. 15
instituted its own set of noise rules
at Idlewild, differing in two important
respects from the Port Authority's: the
FAA rules permit night takeoffs on
some runways the Port Authority rules
prohibit, and the FAA rules do not
set maximum noise levels over adjacent
communities, as the Port Authority rules
do. The Port Authority has said that
its rules would remain in effect regard-
less of this discrepancy.

Delta, the Port Authority charged,
“, . . has repeatedly planned and con-

Eastern Seeks New No-Reservation Service

New York—Expansion of Eastern Air Lines' no-reservation, low-fare service to
Miami was proposed last week as the carrier planned to file a tarift with Civil Aero-
nautics Board to add Cleveland-Miami and St. Louis-Miami services to the existing
Pittsburgh-Miami service (AW Sept. 19, p

Eastern on Oct. 14 inaugurated the service from Pittsburgh. Designed to compete
with surface transportation, the Air-Bus flights, as Eastern designates them, are

no-frill, high-density services.

One-way fare from St. Louis to Miami under the proposal will be $40; from
Cleveland to Miami, the proposed fare is 542, Eastern said this is a 29% reduction
from daytime coach fares on the routes, The Pittsburgh-Miami fare is 540,

Advance telephone reservations are not required under the plan. Seat confirma-
tion is made at the time of ticket sale, Purchase of one-way or round-trip tickets
may be made up to 90 days in advance from Eastern offices in origin cities, or through
authorized travel agents. No reconfirmation is necessary. No penalty for cancellation
is imposed if the cancellation is made 24 hr, or less before departure time. The
proposal calls for forfeiture of the entire ticket price unless it has been turned in
befare that time, but CAB is still studying this facet of the proposal. The forfeiture
provision has been in effect in the Pittsburgh-Miami service.

36

. 47).

ducted its jet flights in disregard of
both the Port Authonty prohibition
against jet departures except over water
between 10 p.m. and 7 a.m. and the
limitation of 112 perceived noise
decibels (PNdb) over the communities
neighboring  the airport.”

Delta, the agency charged, has shown
a high percentage of violations, partic-
ularly during night takeoffs and with
respect to noise levels. At times, the
Port Authority said, Delta’s jets have
exceeded 120 PNdb or nearly ‘twice the
limit.

Delta last summer scheduled a
nightly Convair 880 coach flight out
of Idlewild, and this has produced
“conspicuous” violations according to
the Port Authority., Of 30 scheduled
takeoffs of this flight during September,
the agency said, 18 or 60% violated
the rules.

Port Authority and Delta ofhcals
met in New York Oect. 14 and, the
Port Authority said, Delta was informed
that action would be taken unless the
violations ceased, Additional night
violations followed on Oct. 16 and 15,
the agency charged.

Delta told Aviarion Week that
H. G. Famsworth, chief 880 pilot,
had come up from Atlanta for the
meeting and that since then 1t behieved
the situation had improved and that
pilots were following “the spirit and
the letter” of the rules. The airline said
it thought the matter had been settled
“amicably.”

It came as a surprise, according to
Delta, when the action was taken and
that apparently the Port Auhority had
been preparing its complaint for some
time.

Since the matter has advanced to the

point that it has, Delta said, the airline
wants to go ahead and resolve the issue.
It expects support from the rest of the
industry.

According to some reports, Delta
pilots have been making takeofts in the
5580 from Idlewild with fairly flat
climb-out profiles. The airline said
that this might have been true to some
extent before the meeting, but not
after it.

Delta also operates the Douglas
DC-§ from Idlewild, and the Port
Authority’s violation tally includes oper-
ations with this aircraft. The agency
said Delta’s September record included
51 violations out of 140 jet takeoffs,
or 36.4%. Of 2,847 jet takeoffs by all
airlines at Idlewild dunng the same
month, according to the agency, some
308 or 10.8% were in violation of the
rules.

This overall September percentage
compared with 396 violations out of

259 jet takeoffs last January, or
31.5%, the Port Authority said,
indicating a steady dechine In noise
vinlations,

The Port Authority said Delta’s
record has worsened over the months
despite  “repeated written and oral
assurances,

Mational Air Transport Coordination
Committee, a regional industry organ-
ization concerned with commumity re-
lations and the aircraft noise problem,
had no comment last week on the Port
Authority action agamst Delta, NATCC
has previously clashed with the Port
Authority, once active in the organiza-
tion but now not associated with it
NATCC had its own voluntary rules
for all aircraft at the New York airports,
but these were superseded by the FAA
regulations. The NATCC rules were
less restrictive than the Port Author-
ity’s, and NATCC-Port Authority dis-
agreement broke into the open a couple
of years ago. At that time, NATCC
contended that only confusion could
result from two sets of rules at the feld.

Delta said last week that frequently

FAA tower clearances and Port An-
thority preferential runway  require-
ments conflicted, and that Delta was
“between the devil and the deep blue
sea.”
But the Port Authority charged that
other aircraft operators have performed
satisfactorv  takeoffs under conditions
substantially similar to those existing at
the time of violations by Delta.

The agency's action increases the un-
certainty as to when jets will be al-
lowed into Newark Airport on a sched-
uled basis. Delta is the only airline that
so far has officially asked the Port Au-
thority for permission to schedule jets
at Newark, and the agency has said that
the carrier’s performance at Idlewild
would be a determining factor in
granting permission at Newark.
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Baker Traces History of Capital Troubles

By L. L. Doty

Woashington—Capital Airlines, about to lose its corporate identity through
acquisition by United Air Lines, stands out as an economic case history in
the evolution of the domestic trunkline industry,

The carrier—the nation’s fifth largest until it became bogged down with
financial difficulties—has, for all practical purposes, reached the end of its
33 year career as an individual part of the U.S. transportation system. Only
CAB approval of the merger, which 1s expected, 1s now required to open
the way for absorption by United and thus eliminate Capital as a corporate

entity.

Capital's history, its growth and de-
velopment, will attract the study and
evaluation of economists and analysts
scarching for the basic reasons behind
the company’s decline and fall. Current
CAB hearings in the merger case have
brought much of this background out
into the open, but most testimony has
centered around the need for the merger
rather than the reasons the need devel-
oped in the first place.

In an effort to trace the causes and
events which led to the Vickers receiver-
ship suit and ultimately to the United
merger plan, Aviation WEeEk has dis-
cussed Capital's problems with Presi-
dent David H. Baker.

For more than three years, Baker, as
president, has been intimately associ-
ated with Capital’'s financial dilemma,
which reached its fArst climax a little
over a year after he took office when
Vickers-Armstrongs urged Capital to “as
a matter of utmost urgency, take imme-
diate and active sﬁs to seek an appro-
priate merger.” 15 advice followed
default on the Vickers loan in 1958.

In a detailed analysis of Capital’s
situation, Baker tried to determine the
exact causes of Capital's fiscal plight.
Here are the major factors which Baker
found existing in 1957 and which he
believes blocked ‘the carner from attain-
ing financial strength and prevented it
from being an effective airline competi-
tor:
® The airline failed to divest itself of
unprofitable routes and seck longer haul
routes or consider a merger. He said
these three basic approaches were open
to management in 1957. He charged
that management’s relationship with
the CAB staff, “in my opinion,” were
unsatisfactory, noting that community
and state relations were being handled
as a part time job. He added that in
1957, Capital had no practical plan for
improving its position and that it was
not organized to attain or implement a
plan even if it had one.

e Capital's equipment program failed to
include plans for the retirement of out-
dated aircraft costly to operate, Baker
said. He had no direct criticism of the
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Vickers Viscount turboprop transport,
59 of which Capital had in 1957, as
an airplane, However, he said it was
not “well adapted” to Capital’s route
structure in cargo and seating capacity
or range. He observed that with a maxi-
mum range of 1,100 mi., or less than
half that of any competitive aircraft, it
had to cancel on the longest and most
profitable routes in bad weather and,
at other times, had to land en route for
refueling.

® Viscount proft potential on Capital’s
routes with U. S. tanffs was, and 1s, less
than half that of any competitive mod-
ern equipment, Baker said. He charged
that the decision to cut the number of
seats on the Viscount from 48, as origi-
nally planned at the time of purchase of
the aircraft, to 44 cost Capital at least
59 million in proft potential. He also
said that the airline industry has been
able to meet expanding expenses by
increasing speed and capacity per air-
plane at a planned rate. With the ac-
quisition of the Viscount, he pointed
out, Capital gained temporary speed
equalitv, but lost in capacity. Capital’s
capacity dropped from 45.7 seats per
aircraft in 1955 to 43.6 in 1957 while
other regional carriers’ capacity in-
creased from 53.2 to 57.8 seats in the
same period.

® Baker was especially critical in the
area of management and said there was
a lack of “planning, objectives, policies

PanAm Freight Service

Pan American World Airways has en-
tered into an agreement with Railway Ex-
press Agency under which the two car-

| riers will offer international airsurface
freight service on a single-charge basis.
Through 14 gateway cities, the agree-
ment links PanAm’s global route strue-
ture with 20,000 U.S. communities
served by REA. Granting of statehood
to Alaska and Hawaii gave Pan American
“domestic airline status” and made it
eligible to join the Air Express Agree-
ment between REA and 35 U. S. airlines,

L]_’unﬂm reported.

and organization.” He charged that
there was a “serious clash” between the
operations and sales departments which
affected operations and individual rela-
tionships to a major degree. He added:
one¢ person, the chairman of the local
mechanics union, exercised as much in-
fluence over the operation of the com-
pany as did any individual in manage-
ment., He said there was no formal top
level group to consider and recommend
policy and no specified organizational
responsibilities. Important function of
passenger policy was split, he said, and
there were no wage standards, no per-
sonnel evaluation system, no annual
management audit and “the company
did not even have a suggestion pro-
gram,”

® Baker said the airline had a higher
percentage of organized labor than any
other airline. Capital paid mechanics
more than anv other airline, but he said
there was major unrest within the com-
pany because of labor negotiations with
the mechanies union, “which was com-
pletely undisciplined.”

® Baker said Capital had been living on
a day-to-day basis inancially while other
carriers  were  developing  long-range
financial programs. He said that no ef-
forts had been made for public financ-
g, particularly when acquiring the
Viscounts, and that the carrier's finan-
cial condition was “inflexible, marginal
and certainly critical.” He said the air-
ine had 21.5% of all the debt outstand-
ing among regional carriers in 1957,
and in that vear, its debt was 3.89 times
its equity, “the poorest in the industry.”
I'ixed interest charges of the company,
he noted, were equal to 37% of all in-
terest assumed by all regional carriers.
e Capital's earnings position was satis-
factory when its depreciation was below
industry levels, he said. However, with
the purchase of the Viscounts, Capi-
tal’s depreciation mmcreased to 10.9% of
revenue, compared with an  industry
level of 9.3%. Baker then said that,
with annual depreciation of $10 mil-
lion, interest pavments and capital ex-
penditure requirements, Capital, in ef-
feet, “had agreed to pav [Vickers] 56.9
million in 1958, $9.2 million in 1959
and about $11.2 million in 1960 in ex-
cess of the depreciation cash throw-off
after provisions for capital expenditure
and interest plus whatever permanent
increase in working capital requirements
accompanied the growth in operating
expenses and revenues,”

Baker has concluded that manv of
Capital's current difficulties stem from
the failure of Capital’s management in
the late 1930s and early 1940s “to visu-
alize the future development of air
transportation from DC-3 operations
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duplicating the Pennsylvania Railroad
in the air to the entirely different opera-
tion expenenced m 1950 and 1960.”

Baker began explorations of merger
possibilities in December, 1958, when,
at a Board of Directors meeting, a spe-
cial committee was established for the
purpose of studying merger potential,
The committee consisted of five board
members, including Baker,

During the ensuing period. formal
economic studies of merger possibilitics
with eight airlines or combinations of
airlimes were made, and direct ap-
proaches with other carriers began. In
all, informal discussions of possible
mergers were held with TWA, Eastern,
Braniff, Delta, Northwest, and North-
cast. United was the last carrier to be
contacted.

As part of his effort to correct the
diffhiculties in Capital’s operations, Baker
developed a financial program designed
to provide long-term hnancing for new
turbine equipment and to stretch out
the Vickers debt from 1961 to 1970 at
an average interest rate of 41% nstead
of 61%.

A mecting was held with Vickers in
England on Apr, 25, 1959, to consider
the feasibility of launching the new
financing program at the same time the
merger studies were bemg conducted.
Since it was apparent that the proposed
program lay within the realm of possi-
bility, Capital put first priority on the
equipment-finance project, and contacts
for mergers were placed second in order
of importance.

The over-all plan called for retire-
ment of mine DC-35 and three L-049s
in 1959, with full rebirement of three
remaining L-049s by July 1960. A full
fleet of 11 DC-6Bs, which were leased
in 1959 for 18 months at $12,500 ecach
per month, was slated to replace the old
aircraft. Balance of DC-35 were to be
retired when small stations were released
from Capital's routes structure by the
CAB. Purchase of Convair 880 turbo-
jet transports and Lockheed turboprop
Electras was included in the program.

To increase capacity, seats in the
Viscounts were increased from 44 to
46 by eliminating one lavatory, and
further plans were made to increase the
number to 50—the equivalent of adding
eight Viscounts to the fleet from a seat-
mile capacity standpoint, according to
Baker.

Meanwhile, Baker established a
department to coordinate route matters,
bids were made for route extensions to
San Antonio, Houston, Dallas and
Toronto and a firm plan was developed
to obtain authority to withdraw from
13 small stations. The carrier was
granted a Great Lakes-Flonida route in
1958 and a Minneapolis-Chicago route
in 1959,

Six new management members were
brought into the company by Baker in
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a reorganization move. An organization
manual was published and an executive
management council of the top six
officers was created to consider major
policies and decisions.  All  matters
aftecting expenses were controlled by a
budget committee created with six
officer members. A corporate affairs
department and murl-:utiug and planning
departments were established.

A management analvsis wmb was
formed to evaluate company puft}nn—
ance and the dev t:-Inmeﬂt of an Organi-
zation and plan for all maintenance
functions and facilitics was provided
for bv retaining Wallace and Clark
Consultants.

Baker made several moves to increase
revenue, including an nerease m Vis-
count utilization ?rnm 8:11 hr. 1n 1957
to 9:03 hr. in 1959, According to
Baker, Capital's load factor in 1959
was second highest of all regional car-
riers compared with fifth place in 1957,
and its load factor of 58.4% i 1959
comparcd with a regional average of
55.3%. He added that, despite this
performance, Capital's  revenues  in-
creased from $94.1 million in 1957 to
onlv $108.5 million in 1959. He gave
this reason for the relatively slight rise:

“Capital’s inability to add scat nules
in carefully planned increments as our
competitors ]fnn:l was the basic reason
why over-all revenues did not go up as
rapidly as other carriers even though
acceptable criteria, such as load factor,
showed outstanding results.”

Baker's move to halt a steadilv nsing
expense level included a 13% personnel
cutback in July, 1958. In 1959, the
airline was able to cut over-all expenses
by 3.6%, and budgeting and cxpense
control tf:::hmquu were introduced into
the carrier’s operation, Baker said.

During the first quarter of 1960,
Capital suffered severe inancial reverses
which, when coupled with the drop mn

all airline stocks, made implementation
of the carrier’s financial program im-
possible. According to Baker, it then be-
came highly evident that the only so-
lution to Capital's problems rested in a
merger with a strong airline. According
to Baker, Vickers uppnrr_-nﬂjf came to
the same conclusion and announced its
foreclosure action on Apr. 12, 1960
(AW Apr. 18, p. 38).

In May, W. *"u Patterson, president
of United, was contacted and merger
discussions began. Meanwhile, a pro-
gram was presented to Vickers-Arm-
strongs outlining a program involving a
merger as a means of settling Capital’s
indebtedness to the mmufacl‘urcr The
program also called for a change in the
organization of the board of directors
of Capital, including the election of
Thomas D. Neelands as chairman of
the board, and changes in the manage-
ment structure.

Various attempts were made during

talks with Vickers to defer the fore-
closure action pending the merger in-
vestigation. Baker held, in a letter to
Vickers, that satisfactorv negotiation
would be possible only if all obstacles,
such as the foreclosure suit, were re-
moved until an agreement was reached.

Baker also felt at the time that cash
pavments to Vickers in excess of in-
terest charges would be available, Ex-
pense reductions coupled with a fare
increase gave some promise of addi-
tional funds, and the sale of aircraft
provided additional opportunities to
make such cash payments, he said.

He suggested that continued opera-
tion of the Viscount flect, combined
with a settlement of equipment notes
at the time a merger would be con-
summated, was the best way of settling
noteholders’ interest. At the same time,
he proposed that partial pavment
toward principal could be made by the
sale at book value or better of a reason-
able number of Viscounts, Reduced
capacity, he said, could be replaced by
short-term leasing of ;urcrﬂft pending
4 merger. He added that such a gradual
sale of aircraft would help the “carrier
to escape the disadvantages of a dis-
tress sale of the entire fleet, provide
an orderly replacement of equipment
and avoid “the spectacle of an airline
without aircraft to service its authorized
route.”

Vickers agreed to several postpone-
ments of its foreclosure action while
discussions were under way with
United, and the merger plan concluded
late in July (AW Aug. 8, p. 40). Vick-
ers has supported the merger plan but
has warned the CAB that if the merger
15 not approved, the British company
will proceed with its foreclosure cffort.

Supplemental Airlines
Win Court Approval

Washington—Supplemental  airlines
won a major legal victory last week
when the Supreme Court overruled an
appeals court decision which challenged
the authoritv of the Civil Aeronautics
Board to certificate them,

Directing the U. 8. Court of Appeals
to vacate a judgment issued against a
CAB decision i the Large lrregular
Case, the Supreme Court further or-
dered the appeals court to retain juris-
diction over the case until further leg-
islative action or unhl the expiration of
a law signed by President Eisenhower
last July to extend the airlines” authority
for a 20 month period.

In another action, Delta Air Lines
was denied review of a court of appeals
decision which upheld a CAB order di-
recting the airline to pay back more
than $1,795,000 in subsidy formerly
paid Chicago and Southern Airways,
which was absorbed by Delta in 1953.
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State Regulation Threat Worries Airlines

By Robert H. Cook

Washington—Current  legal  battles
between Bonanza and Frontier Airlines
and the states of Nevada and Nebraska
arc being followed with concermn by
many airlines, which fear that judicial
support  of  these states”  regulatory
moves could encourage other states to
enforce a complex of intrastate airhne
regulations which have lain dormant
for many years.

Revolving around the issue of states’
rights versus federal regulation, the
two cases are regarded as a direct
challenge to the Civil Aeronautics
Board's powers in  permitting  local
service and trunk airlines to abandon
or suspend intrastate service over the
objections of state acronantical or
public utility commissions.

While the cases in Nevada and
Ncbraska are concerned only with
service, similar legal questions of state
authoritv opposed to CAB authority
exist in other states on issues of airline
certiication and fares.

CAB Hasn't Intervened

So far, the CAB has not intervened
in these court cases, but the Board
could later be forced to do so if the
state  courts uphold Nevada and
Nebraska, which ordered the two local
service carriers to continue service after
they were permitted to abandon it by
the CAB.

Caught between state and federal
orders, Bonanza and Frontier are faced
with heavy fines and penalties from the
states if they drop the service and prob-
able federal subsidy loss if they rEtam it

Pointing out that CAB 'has been
attempting to curb its nsmg subsidy
bill by such measures as the “use it or
lose it” formula under which the two
airlines were permitted to drop the
disputed service, CAB says it may be
forced to firmlv establish its authority
on these and other similar issues
through a scries of lengthy court pro-
ceedings or by seeking an amendment
to the Federal Aviation Act.

While these problems are being
faced in only a few states now, their
scope could be expanded considerably
since 37 states have constitutional or
statutory control over varying phases
of air transport within their borders,
Although a majority of these states
have not attempted to apply these
powers, 22 have some form of control
over airline rates, 16 can require local
airlines and trunklines to obtain
approval for any intrastate operations
and 18 have regulations requiring the
hling and approval of all tariffs before
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their implementation within the state.
Although the possibility mav seem
remote at this time, there is also a
danger that anv state legal victory
mlghr lead to a revival of interest o
railroad-sponsored  legislation  wlach
would give states broad powers over
airline  operations  through  cxisting
state railroad or utilities commissions.
Such legislation was introduced 15 vears
ago m 21 state legislatures, but it was
enacted only by Alabama, Arkansas and
Vermont in a diluted form.

What Bill Requires

Prepared by the National Assn, of
Railroad and Utihties Commissioners,
the bill would require interstate carriers
to secure certificates from the state
for intrastate operations; would subject
the carrier’s intrastate rates to local
controls and its interstate rates to state
mvestigation, with the airline held sub-
ject to suit for reparations by the state
commission would require tariff filings
and could force the carrier to extend
its routes within the state or halt the
severance of existing services.

With the Bonanza and Frontier
cases, plus growing problems in Cali-
fornia, Illinois and elsewhere, airlines
already are facing in a piccemeal fashion
the major disadvantages which the
NARUC legislation would have created.
Carners mav have to take positive
action to avert anv move the states
might make to mcrease their present
control over interstate operations.  As
an example, airline attornevs point to
California, which for vears has imposed
rigid tariff filing rules on the airlines and
15 now considering legislation to expand
its powers to require state certification
of interstate carriers serving anv intra-
state routes.

Immediate Threat

In the more immediate future, many
airhine observers view the use of state
powers as a possible threat to CAB's
cfforts to aid carriers in dropping poor
revenue-producing points and to the
Board's expected use of a class mail
rate plan which determines subsidy
pavments on specific routes with a
sliding scale based on schedule fre-
quencies.

In the case of Bonanza, the airline
was certificated by the State of Nevada
as an intrastate airline in 1946 over a
Reno-Las Vegas route which later
included the citics of Hawthorme and
Tonopah. Several vears later, the airline
was granted a certificate for interstate
operation by the CAB and last vear
notified the Public Service Commission
of Nevada that it intended to drop

service to Hawthorne and Tonopah on
the basis of CAB approval, which the
aithine maintained has precedence over
state authority.

The Nevada commission ordered the
service reinstated in October, 1959. The
airline obtained a temporary injunction
against this order but lost its request
for a declaratory judgment and perm-
anent  injunction  when a  majonty
decision of a threejudge court ruled
that the case did not come under
federal jurisdiction. In a  dissenting
opinion, the third judge held that the
case should have been heard on grounds
that reinstating the service would be
costlv to Bonanza and that merts of
the case raised a question of the legality
under federal law of demands made by
the State of Nevada.

The case later was hled in Nevada's
Ind Judicial District Court, and was
heard in September on a different set
of facts, since the airline’s original
action was based upon a CAB cxemp-
tion order. A subsequent Board order,
issued last July, deleted the two cities
from the airline’s routes. No decision
had been reached by the court late last
week.

Frontier Case

\While Bonanza's case has involved
only two points within the state,
Frontier Airlines faces a similar prob-
lem with two whole route segments in
Nebraska. On the basis that its Segment
13, serving the cities of Chadron,
Valentine, Ainsworth, Norfolk and
Columbus, was producing only 3.8
passengers a dav on an annual subsidy
need of more than $240,000, Frontier
was authorized by the CAB Aug. 9 to
suspend this service.

Ten days later, the Nebraska Railway
Commission passed a new regulation
requiring its approval before airlines
may drop or curtail any service to intra-
state points. On the strength of this
regulation, the commission also obtained
a temporary injunction from a state
court forcing Frontier to continue
serving the segment. At the same time,
the Nebraska Aeronautics Commission,
overruled in the route case by the CAB,
asked for review of the Board suspen-
sion order by the Court of Appeals in
St. Louis, Mo.

Last week, Frontier moved to block
repetition of this state action by asking
the U. S. District Court in Lincoln
for an injunction to bar the state from
preventing a reduction of Frontier's
service to Sidnev, Imperial, McCook
and Kearney on Segment 11,

On the qur:stmn of whether CAB
would continue subsidv pavments for a
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route which it had ordered deleted,
Nebraska told the St. Louis court that
it thought the Board would continue
them, a point which many carriers re-
gard as an optimistic conjecture. They
point to CAB's concern over the
mounting subsidyv costs and to a recent
Board order giving Southern Airways
several Tennessee points formerly on
the routes of Southeast Airlines. In the
order, the Board mmplied that if the
state had been willing to assume South-
casts's subsidy costs, the points mlg]lt
have been left on the intrastate air-
line's system,

Although the Bonanza and Frontier
cases are now the focus of mdustry
attention, airline problems with state
regulatory bodies in the past have
caused heavy fnancial losses to several
interstate carriers in the feld of tariff
ﬁ]ingﬁ

Califormia, which requires tanff fl-

mgs for all intrastate operations and ap-
proval by the Public Utilities Commis-
sion before they may be placed into
effect, is cited most often as a case in
point because of its Los Angeles-San
I'rancisco intrastate trafhce,

Although the recent general passen-
ger fare increase of 2.5% plus S1 be-
came effective in July and was filed
with the California PUC under tariffs
of Western, United and Trans World
Airlines, thr: carriers have not yet been
ermlttLd to charge the higher fare over
the intrastate route pending a decision
from the commission, which held hear-
ings on the increase last month. West-
ern estimates its lost revenues on the
route at nearly 5170,000 so far, while
TWA sets this figure at about 540,000
and United, with the heaviest sched-
ules, estimates the loss to date at 5500,-
000,

This same problem can work in re-

verse, as indicated by the expenence of
Western when it applied a higher coach
fare, with CAB approval, nine years ago
on the Los Angeles-San Francisco route
without prior approval of the PUC,
Final approval of the fare by the com-
mission, more than two months later,
also carried an order that Western re-
bate $1.75 for each ticket sold for in-
trastate travel over the route in the
period preceding PUC approval.

While the over-all problem of state
rcgu]atiuu 15 not pn:sr_nth u.iclupn ad,
1t can present a variety of minor irrita-
tions. American Airlines, for L'-xamp'lu
which holds an intrastate certificate
from the State of Illinois, is awaiting
action by the 1llinois Commerce Com-
mission on a position to abandon serv-
ice at Peoria and Springheld. The com-
mission heard American’s request last
month, but has not vet announced a
declsmn

CAB Reports to Congress on Electra Crash

By Ford Eastman

Washington—No evidence of a struc-
tural failure that would have caused the
crash of an Eastern Air Lines Lockheed
Electra in Boston harbor Oct. 4 has
been found, the Civil Aeronautics Board
said in a progress report to Congress.

CAB did report, however, that there
is evidence of a “forcign object strike”
on the No. 1 engine air scoop prior to
impact, and this engine appeared to
have been shut down and its propeller
feathered before impact. There also was
cvidence of starling feathers in the air
scoop and oil cooler of engines No. 2
and 4 and foreign matter in engines
No. 1, 3 and 4, but no indication of
mechanical difficulty or malfunctioning
has been found in engines No. 2, 3
and 4.

The accident investigation progress
rcport was sent to Sen. A. 5. Mike
Monroney (D.-Okla.), chairman of the
Senate Commerce Aviation Subcom-
mittee, and Rep. John Bell Williams
(D.-Miss.), chmmmn of the House
Commerce Subcommittee on Transpor-
tation and Aeronautics, by CAB Chair-
man Whitney Gillilland. The House
group plans to investigate the whole
Electra situation after the elechon.

The report appears to support Federal
Aviation Agency Administrator E. R.
Quesada's statement that there was no
evidence of a structural failure mvolved
in the accident (AW Oct. 10, p. 37),
which was the fifth in less than two
vears of service for the plane. But it 15
not conclusive regarding his contention
that the accident might have been
caused by flying into a flock of star-
lings.

Chairman Gillilland warned that the
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information in the report 1s of a pre-
liminary nature and could be changed
by further inv estigation and evaluation.
He said the Board is pressing its field
investigation so that a public hearing
can be held as soon as possible. Seven
teams, cach highly specialized in certain
technical felds, are being used in the
investigation under direct supervision of
the CAB.

Approximately 95% of the aircraft
structure and all four engines and pro-
pellers have been recovered. the report
said, In addition, about 95% of the
flight and engine instruments, 90% of
the hvdraulic power section equipment,
80% of the fuel valves, 95% of the
radio cquipment and 50% of the air
conditioning and pressurization cquip-
ment have been recovered. All flight
control boost packages have been re-
covered. Dragging operations are bring-
ing up additional small parts and an
almost complete recovery is hoped for,
the report said.

“The Structures Group has indicated
that all three landing gear were in the
full retracted position,” the report said.
“Both wing flaps were at the takeoft
setting, It has also been determined
that the aircraft struck the water ver-
tically slightly left wing first and while
rotating to the left. The Nos. 1 and 2
cngines broke up and over the left wing
and the Nos. 3 and 4 broke down and
under the right wing.”

All flight control surfaces were re-
covered and nothing abnormal was
found in the control cables, push-pull
rods, or linkage from the surface to the
boost packages, the report said. All
damage was found to be the result of

impact forces.
The left aileron was in the neutral

position at the time of left wing impact,
according to the report. The right

atleron was disp]amc’[ downward one-

third of its travel by the time the right
wing struck. The elevator and rudder
surfaces were undamaged prior to sal-
vage but their positions at impact were
undeterminable.

“There was no evidence of any struc-
tural failure prior to impact with the
water,” the report said. “There 15 evi-
dence of a foreign object strike on the

air scoop for the No. 1 engine. It con-

sists of a dent about one-halt inch deep,
four inches wide and seven inches long.
A prop cut on the air scoop passes di-
rectly through this dent but did not
touch the bottom of the crater. 1t is
thus evident that the dent was in the
air scoop prior to the prop cut which
occurred at impact, The dent con-
tains no metal scrapes and appears to
have been made by a non-metallic
object. The work of the Structures
Group is being continued with docu-
mentation of all damage and photo-
eraphing of all pertinent parts.”

All four powerplants have been
shipped to the Allison Division of Gen-
cral Motors Corp. at Indianapolis, Ind,,
and have been torn down and examined,
CAB said.

“All gear pieces appeared normal and
all damage noted appeared to be the
result of impact forces,” the Board said.
“The No. 1 engine appeared to have
been shut down before impact and its
propeller feathered. The Fur_'l control
was clectrically closed, and the No. |
panic’ handle had been actuated in the
cockpit. The Nos. 2, 3, and 4 engines
indicated rotational damage to the com-
pressor sections which occurred at im-
pact. The Nos. 2, 3, and 4 propellers
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were at blade angles of 38 to 39 deg.
of pitch at impact, indicating that all
three engines were developing consider-
able power.”

The CAB said inspection of the No.
| engine indicated that it had been
subjected to extreme over-temperature
conditions resulting in severe deforma-
tion and damage to that engine's com-
bustion section prior to shutdown. The
feathers or pieces of feathers found in
the air scoop and oil cooler of engines
| and 4 have been identified as starling
feathers.

“A number of samples of foreign
matter have been removed from the
compressor  section, the Dbleed air
valves, fuel nozzles, diffuser section,
burner cans, and turbine section of the
No. 1 engine,” the report said. “The
material removed consisted of metal,
carbon, marine life, feathers, tissue, and
fibers.

“Although all of this material has
not been completely identified,” the
report said, “some of the feather frag-
ments have been identihed as starling
remains. The tissue and hAbers are be-
ing further investigated by the labo-
ratory of the FBI and Smithsonian
Institute.”

The report said similar foreign mat-
ter has also been removed from the
Nos. 2 and 4 engines and is being
analyzed, but that no foreign matter
was found in the No. 3 engine. How-
ever, feathers were found in the gen-
erators of Nos. 1, 3 and 4 engines. The
No. 2 engine generator had not vet
been disassembled.

The gencrators were engine-driven
and were cooled by ram air tapped
from the engine oil cooler scoops and
directed into the generators by four-
inch-diameter fAexible ducts.

Hydraulic boost packages and other
aircraft systems components have been
taken to Miami, Fla. Flight and engine
instruments will be examined in an
attempt to determine impact readings,
and boost packages will be examined

for malfunctioning prior to impact.
The CAB said more than 250 per-

Wrong Airport

London—Pan American Boeing 707-
320 Aight from Frankfurt to London
| landed by mistake at Northholt Airport,
several miles south of London, instead
of the regular London Airport under
weather conditions that reportedly were
favorable.

The pilot, Capt. Warren Beall, said
the error was due to a close similarity in
landmarks and runway arrangement at
both airports. His license was revali-
dated immediately following an invest-
gation by the airline, and no disciplinary
action was taken against him,
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sons who were in the vicinity when the
accident occurred have been  nter-
viewed and have furmished these de-
tails:

“A takeoff was commenced at ap-
proximately  5:39 p.rn. with  hftoft
occurring approximately 2,500 ft. from
the threshold of Runnm 9 which is
approximately 7,000 ft. long. The air-
craft lifted off in a level attitude and
reached an altitude of approximately
30 to 40 ft. It continued at this alh-
tude and in this athtude for several
hundred feet, at which time the aircraft
rotated to a normal chimb attitude and
began to climb.

“Some ground witnesses,” the report
said, “indicated that at this point they
observed a puff of smoke from the No.
l engine, while other witnesses saw a

ball of fire from the No. 2 engine. The
aircraft then executed a fat left turn
to a heading of 045 deg.

“After Hssuming this heading,” the
report said, “‘the aircraft appeared to
settle approximately half of the height
it obtained to approximately 135 ft,
while still in the climb attitude. At
this point the nose came up and the
left wing dropped to near vertical as
i the f.ﬂl’l". to a wingover.

“During this portion of the mancu-
ver,” the CAB said, “the aircraft
climbed to an altitude of approximately
350 ft. where the nose fell throngh
rapidly to a near vertical position with
the aircraft still rotating to the left.
The aircraft crashed into the water
shightly left wing first on a south-south-
westerly heading.”

DC-8 Charges Against Earnings
Approach $300 Million Level

Douglas Aircraft Corp. drew near the
5300 million mark last week in total
DC-8 jet transport charzes against earn-
ings when expected declines in develop-
ment and production costs failed to
materialize in the third quarter, forcing
an additional 530,519,000 writeoff.

FFor the nine months ended Aug. 31,
Douglas wrote off current and future
development charges of 527,210,000 on
the DDC-8 program .Jn[l production
losses (excess of cost to build over sales
price) of $28,347.000. This brings the
total program charges to 5292 mallion.

Financial sources in New York were
surprised at the new write-off in the
third quarter, L'-.I'JIL{‘i allv the 514.818.-
000 inventorv write-down on airplancs
delivered in the third quarter and fu-
ture write-down on airplanes to he de-
livered.

Douglas, which writes down inven-
torv losses against an initial gronp of
individual airplanes (AW Mav 2,
77), had alreadv  delivered  some
“profit” airplancs.

In a letter to stockholders, Douglas
explained that problems in developing
18 different airframe engine combina-
tions to meet competitive demands to
win customers have been aggravated
bv engine delivery delavs by Pratt &
Whitnev Aircraft and Rolls-Rovee, “An
unavoidable consequence of these de-
lays.,” the letter said. “is disruption of
prnduchnn sequence, so that while cor-
tain  aircraft already  delivered have
shown proht in terms of their manu-
facturing costs, a few among those re-
maining to be completed will not.”

Sales of the DC-8 continue to be
slow, the letter added. Negotiation is
under way for reorders, which would
improve prospects for futare profits if
they materialize. So would a military

order for the DC-8, for which Douglas
has been pressing a strong cffort.
Douglas’ Anancial statement is:

Third Nine

Quarter Months
SR SGEEE AR e e Z858.502.703
Not TR covicosan $11.009.000  21.84%.045
H&l» Write-Off. ... 15,701,000 27. 210,000

Inventory Welte-

Down -......... 14,815,000  25.347.000

This  third-quarter charge against
carnings should make possible a return
to profitable operation in the fourth
quarter and in 1961, the report said.

Douglas plans to sharpen the DC-8
wing leading edge and extend the en-
tire wing chord 4% (AW Oct. 24, p
+1) and this mav account for the fu-
ture R&ID costs written off in the third
qlllrh,r

"The DC-§ represents perhaps the
largest investment ever made in a single
project by one company, without bene-
it of anv government assistance,” the
lctter said. “Its development and man-
ufacturing costs dwarf those of previous
transports, and it has faced a competi-
tive situation of unprecedented harsh-
ness.” Douglas reported continuing or-
ders for cargo conversion of DC-7 air-
craft, which now total about 40 and are

valued at approximately $15 million.
I]::rug]m expects an cqual amount of
such business in the future.

One compensation for Douglas, and
tor other commercial jet transport build-
ers who have taken similar recent
charges, are tax refunds from prior vears
that add to cash balunces. Douglas esti-
mates a 523,560,000 adjustment due
for the nine months of 1960,

Douglas nct assets after deduction
of the ninc-month loss stood at S116,-
856,312 giving Douglas capital stock a
book value of %31 a share. Current
price of the stock is 527 a share.
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POWER TO FLY...POWER TO PROTECT... by Pratt & Whitney Aircraft. Today the Sirategié

Air Command's Boeing B-52 bomber has a new profile. Inboard from its J-B7 turbojets, two more Pratt & Whitnay Aircraft
jet engines have been added...a pair of J-b¥s, These engines power the North American Hound Dog guided missile,
designed to deliver a nuclear warhead behind enemy lines at supersonic speed. And for faster take-off, the
power of the twin Hound Dogs augments the thrust of the B-52's eight J-57s, Aloft, both the bomber and
g its Hound Dogs can be refueled from aerial tankers. The application of the J-52 jet engine to the Hound Dag
missile 5 another example of Pratt & Whitney Aircraft's expanded activities in new fields of power.
Pratt & WHitl‘IEj’ Aircraft East Hartford, Connecticut /A Divison of United Aircraft Corporation
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BAC Pins Production Hopes on VC.10

Weybridge, England—British Aircraft
Corp. i1s pmnning its chief hopes for
continued aircraft production through
1965 on a family of five second genera-
tion jet transports based on the stand-
ard VC.10 design now being built
for British Owverseas Airways Corp.

First of the new transports is sched-
uled to fly next vear and to start coming
off the production lme in 1963, Sir
George Edwards, executive director-
aircraft of BAC, told Aviarion WEEK
that production 1s scheduled to coincide
with the anticipated next round of
major equipment purchases by airlines.

This is the way BAC is planning
production of the VC.10 series at the
Vickers-Armstrongs plant here:
® Mockup of standard VC.10 has been
completed and fuselage and wing sec-
tions are now on the assembly line.
British Overseas Airwayvs Corp. has
ordered 35 of this model. A long-
range aircraft capable of operating over
stage lengths of 2,000 naut. mi. from
runways as short as 7,000 ft., the
VC.10 15 designed for BOAC Far East
routes where airports are in hot climates
or at high altitudes, or are limited in
runway length. It will carry a
38,000 Ib. payload, for example, on
the 4,050 mi. Singapore-Sydney route
where takeoffs from 8,000 ft. runways
are required. Aircraft will be powered
by four Rolls-Royce Conway RCo.
42/1 bypass engines of 20,250 Ib.
thrust each, now in the development
stage. Engines will be rear-mounted
on the fusclage.
® Super VC.10 is a stretched version of
the VC.10 and is designed for gateway-
to-gateway operations over high density
routes such as the North Atlantic for
BOAC, which has ordered 10 of the
aircraft. Fuselage has been extended
28 ft.—20 ft. of it forward of the wing.
Capacity 1s scaled to 212 economy class
passengers (AW Aug. 29, p. 47).

Powerplants will be the Rolls-Rovece
RCo. 42/2s. Maximum payload will
be 58,000 1b., maximum takeoff weight
347,000 1b. and maximum fuel capacity
will be 150,000 Ib. Super VC.10
will be 186 ft. long.
® BAC now plans to make a bid for
the U. 8. market with a still larger
model of the VC.10 which engineers
here call the “supersuper VC.10.”
Sir George Edwards said the airplane is
still on paper but is being designed to
operate over ranges of 4,700 mi, so it
can serve nonstop schedules between
mid-continent points in the U. S. and
mid-continent  points in  Europe.
Fuselage will be increased 9 ft. 8 in.
in length. It will accommodate 222
passengers and will have a payload of
3,000 b, and a maximum takeoff
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weight of 360,000 1b, The airplane
will be powered by four Rolls-Royee
Conway Stage 7 bypass engines provid-
ing 24,000 1b. sea level static thrust
each, also in the developmental stage.
['uel capacity will be 24,000 gal. with
the addition of wing tip tanks. Pan
American World Airways is reportedly
showing considerable interest in the air-
plane,

® Chances are now strong that BAC
will launch its VC.11 transport, a
scaled-down wversion of the VC.10
designed for intercity, medium-range
routes. Trans-Canada Air Lines and at
least one U, S, carrier have indicated
an interest in ordering the aircraft if
it goes into production. Although these
orders would not be sufhcient to pro-
vide a breakeven factor for the manu-
facturer, they may be considered
adequate to justify the economic risk
involved. The VC.11 will be powered
by four Rolls-Rovee RB. 163 bvpass
engines of 11,000 1b. thrust each. It
will have a maximum payload of 28,500
Ib. over a maximum range of 1,700
naut. mi. Capacity will range from 54
to 138 passengers, depending on con-
hguration. Design will be exactly the
same as the VC.10 models.

e Fifth model of the VC.10 family
is the proposed all-cargo, swing-nose
version of either all-cargo or super
VC.10.  Project design work on the
airplane  has been completed. Both
aircraft will be powered by Rolls-Royce
12/3 Conway bypass engines develop-
ing 22,500 1b. takeoft thrust each. The
VC.10 freighter will have a maximum
design payload of 90,000 1b. which can
be carried over a 2,850 naut, mi. range
with two hours of reserve fuel. The
super VC.10 will have a maximum
design pavload of 98,250 1b,, which can
be carried over a range of 2,150 naut.
mi. with a two-hour fuel reserve. Using
Air Transport Assn, cost methods, the
VC.10 and super VC.10 freighters
will have minimum opecrating costs of
4.5 and 4.7 cents per ton mile respec-
tively. Nose is opened and closed by
a hydraulic jack remotely controlled
from the flight deck. Nose is swung
on two hinges mounted on the star-
board side of the plane, the lower hinge
carrving the thrust load and the top
hinge the radial loads.

Production Plans

Supplementing the VC.10 series in
production plans during the next five
vears 1s the BAC 107-a two-engine
jet transport designed as a replacement
for the Viscount and the Convair 440
(AW Oct. 3, p. 45). Sir George said
that sales potential of the aircraft lies
in its low operating costs because of the

relatively low expense of two power-
plants versus three or four engines.
The BAC 107 will be powered by two
aft-mounted Bristol Siddeley BS-75
ducted fan engines.

Sir George was pessimistic  over
additional sales of the Vickers Van-
guard turboprop transport, which 15
slated for delivery to Trans-Canada Air
Lines in December. He said the air-
plane was designed to permit operations
at low fares, but because delivery of
the Vanguards was delaved beyond
the summer months of 1960 as a result
of turbine trouble in the Rolls-Rovce
Tyne turboprop engine, the airplane
has never had a chance to prove itself
in scheduled operations at low fares
(AW QOct. 10, p. 52). The Vanguard
currently is in production at the Vick-
ers-Armstrongs plant here.

Vickers, now part of the BAC group,
15 also still producing the Vickers
Viscount 810, Sir George said that he
expected an  “unspectacular  dribble”
in sales of the aircraft in the foresceable
future and prophesized that operators
will find little difficulty in disposing of
Viscounts in the used aircraft markets
as new re-equipment programs are
launched.

Lead Claimed for VC.10

Sir George fecls that the VC.10
series, when available for delivery, will
be more advanced in design and per-
formance characteristics than any other
long-range transport available in 1963
and 1964 because of lead time BAC
has gained by moving second generation
aircraft into production now, He added
that during the next fve vears, pro-
gressive modifications will be made on
the series so that by 1965, the VC.10
may be a completely new airplane com-
pared with its present design.

A  strong advocate of the rear-
mounted engine principle, Sir George
claims that there are many advanta-
geous byproducts of the design in
addition to such acrodynamic benehts
as creating better high Mach character-
1stics as a result of a clean wing and
allowing use of full span leading edge
high-lift devices or uninterrupted trail-
ng edge for high lift at comparatively
slow speeds,

He referred to such “byproducts”
as reduced cabin noise, no ground-pod
clearance problems, better ditching
characteristics and basically wide center
of gravity range permitting easier load

lanning. Sir George voiced dissatis-
action with three-engine aircraft on
grounds that such a design is too costly
for medium-range aircraft in scheduled
operations and lacks sufhicient power
for long-range operations,
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At Los Aggeiés

International Airport,

old runway
resurfaced with

GONGRETE

makes 150-ton jets feel right at home!
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Los Angeles gets ready for jets. Photo shows
modern equipment now placing new concrete
directly on the old flexible pavement of run-
way 25L. They're paving 1,600 feet of 25-ft.
strips every working day, will take just 120
days for the whole 150-ft. x 6,150-ft. runway!
Artist's skelch at top of page shows how atrport
will look with modern concrele runtways and
new futuristic-styled terminal area.
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A 12-inch overlay of concrete

provides needed strength to
handle the heaviest jet wheel

loads ever expected.

Concrete is the only true jet-age
pavement. On runways built spe-
cifically for jets, concrete has been
the overwhelming choice.

And in reconstruction, where the
old flexible pavement can still serve
as a subbase, covering it with min-
imum-thickness modern concrete
gives big savings.

Such overlays are possible be-
cause concrete is not flexible. The
strength is in the concrete itself—
and not in built-up, layer construc-
tion. Concrete is more than a

smoaothing overlay. It’s the one
pavement with beam strength that
enables engineers to compute loads
mathematically, design airport run-
ways for an expected life of 50
years and longer!

And hot jet blasts can’t melt con-
crete or chew it up. Spilled fuels do
no damage, either. Light-colored
concrete with its natural grainy sur-
face i1s the high safety pavement,
too. You get better visibility at
night and dependable skid resist-
ance whatever the weather,

These are all good reasons, too,
why concrete is the preferred pave-
ment for heavy-duty highways—
such as those being built for the new
Interstate System.

PORTLAND CEMENT ASSOCIATION

A national organization to improve and extend the uses of concrete

(IH DOLLARS]
| .
| Passenger | Total
| Revenue U. 5. Mail | Express Freight Charter = Operaling
DOMESTIC TRUNK : Revenue
American. . .. __ .. ’ 35,221,914 | 289 425 406,570 I 2,103,082 eesesaea | 3B, B41,5630
Brantl. . ..o .| 8,051,185 ¢ 170,914 64,988 197,055 137,000 6,726,946
Capital .. ... ............ 8,334,448 197,553 134 444 152,098 B9, 509 9,058,891
Continental . .. ... _. 5,478,000 B8%,000 44,000 117,000 48,000 5,909,000
BRI s i e e e S e 2,488,000 184,000 125,000 324,000 121,000* 10,433,000
Eastern.. ... .....ocv0cvues 20,326,038 429,082 21097y ..., 4,945 | 21,946,085 |
Nationol........o0iveies | 4,194,665 95,462 22,418 177,504 138,002 4,725,378
MNortheast. ... ............| 3,158,107 a7 157 | 20,923 73,00 T 3,345,562
Northwes!. . ............ | 7,154,887 208,384 582,712% o 11,4694 8,008,035
Trons World. . .. ......... 24 741,079 481,341 1,295, 7382 , 125,343 | 26,847,297
Uinlbed. . . .. .rriiivenss] BV, 527,754 1,031,152 2,214 ,82%¢ 291,062 | 35,276,296
Western. . ....... 5,644 0484 104,435 | 190,653 .....iava Q46,773 6,087,992
INTERNATIONAL
Amerdean. .., ....c.ocpau0.) 534,524 7,145 149 41,935 616,397
Braniff. ... .............. | Q08,137 23,395 52,520 Ly 1,047,525
Caribbean-Atlantic. . .. ... | 314,107 2,443 15,934° e 2,440 339,860
Delta_ . . ool 267,000 G (R 6,000 288,000
BRI vy d o e s e bim 2,782,334 41,400 178, 5378 ... ...... 2,945 160
Maekiy. ..o srvienias 182,329 e 400 2,312 194,672
MatHenal. . ... ..co00cu0as 119,276 1,308 178 1,630 T N 132,981
Northwest. ... ...........| 2,599,944 405,533 394.035% ...._.... 58,235 3,753,698
Pan American Combined. .| 32,842,000 1,794,000 | .......... 3,724,000 542,000 | 40,256,000
BRIBBKR. | . ovcverna s 357,000 16,000 | . 446,000 633,000
Aflanfie. . .. ....co0nuuen 14,957,000 04,000 | ... v.urens 1,291,000 297,000 | 19,895,000
Latin America.......... 7,394,000 190,000 1,087,000 160,000 | 9,540,000
Paclfic.........c0navsq] 7,954,000 GB2,000 | ... 1,302,000 85,000 | 10,188,000
Ponogro. ..........00.. | 1,252,000 50,000 198,000 5,000 1,686,000
T RN R e R R AR | SFaoe i AP RT R R E e b 8,337% 8,337
Trans Caribbean........ .. ; 7 o 1) [ (PP 27,2813 35,712 741,688
Trans World, .. ... ........ 9,125,284 542,921 628, 4690 =| 466,990 | 11,219,535
Unfled. . ................|] 3,220,278 2,444 463,698° 3,388,191
Western, e 331,879 5,434 9,.845° 349,585
|
| LOCAL SERVICE ' |
Allegheny. .. ............ 1,000,589 10,700 18,553 30,157 4135 1,358,731
Benanza!. . T | | | e s
o A S ot 237,653 7,300 | 2,640 8,903 239 892,194
T NG 650,001 14,800 5,281 29,396 16,982 | 1,264,035
Loke Central. . .......... ! 247,198 &, 257 10,092 A &5 409,381
Mohawk., . . viivitivias 14,5586 12,075 4,203 15,245 34,929 1,168,279
North Central. . .......... 1,280,910 31,250 34,146 | 29,143 8,1615% 1,924,451
Ozark. ... ...cconcuuenn 699,658 13,526 | 13,856 24,255 5,013 1,086,780
N R S 627,708 12,725 4,180 3,389 34,654 992,199
| Piledmont.. . .......iv... 477,095 10,678 5,821 11,729 14,3385 1,070,439 |
Southern. ... ............ 217,391 9,209 3,321 4,485 e 416,656
Trans-Téexas .. . ......... 433,418 16,173 5,744 20,072 &,B800 739,307
West Coast. . ............ 514,994 9.217 4,138 12,716 1,187 | 2,109,076
HAWAIIAN LINES |
T 577,982 L S 4,997 31,8425 406,229
Hawailan, .. ... ... 712,788 | - AT T 83,194 118,044°5 944,573
|
CARGO LINES
AAXICO! .. .., REI), SSRPTNYRRRRT SRl SHPCISTONENSIRIROSE (| PURSRPURIORTIIL ||y
Aerovias Sud Amaericana’® . | RIS SR TR P P
Flying Tiger. ............ G e i 10,724 1,127,418° 902,905 | 2,048,440
Riddla?, . . ... vvrvmrnns AN Ty | I B U
aonrd & Wk Lo st Sl | it [aasianmas e | i e il ks v e n e
SO o i s sl imws e || sstinsrass | eses e | Setre caga
HELICOPTER LINES
Chicago Helicopter. . . . ... 144,952 135,898 | D R 282,933
Los Angeles Airways, . ... 26,603 13,549 11,818¢% B e 400 144,091
New York Afrways. ...... 93,485 | 4,715 2,367 3,254 | « el 303,978
ALASKA LINES |
Alaska Airlines. . ......... 295,691 60,443 1,367 55,870 264 833 833,222
Aloska Coastal, ... ...... : 147,355 B,793 = 12,423 8,741 255,565
I Cordova. . . .. 27,050 8,120 e 14 E29 42,067 | 124,494
| R S e R e 86,079 4,202 8. 578% ... .. 3,093 | 135,217
Northern Consclidated . . |, . 157,512 45,441 T 38,633 24,8023 330,349
Pacific Northern. . .. . ceva.| 1,001,540 74,860 2,471 115,550 2,120 | 1,341,290
Reeve Alevtian. ......... k 238,833 . L S (R 45,6507 11,4696 342,796
Western Alaska®'. ... ... .| ......... P AT o T o
Wien Alaska. ... ... .. 211,881 PR | osisimaviiias 44,893 100,310 524,443
Avalen Air Transport'. . . | —— |

I ' Not available.
"Express & excess baggage.

" Praperty figure.

' Operaling income or loss.
7 Airline Division.
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Y Incidental income—no cperations this month.
Compiled by Aviation Week from airline reports to the Civil Aerenauties Board.

Airline Income & Expenses—Au;l];t, 1960

MNet
Tatal Income
Operating Before
Expenseos Taxes
36,316,646 | 2,524,984
6,127,640 | 480,002
2,245,012 —186,121°
4,974,000 778,000
10,143,000 | 108,000
::*91?,nnri-r,sss,nli
5,630,957 —974,330
3,549,011 | —183, 4497
7,050,271 | 796,004
24,852,890 | 1,607,544
29,748,836 | 5,609,782
5,276,377 | 753,249
621,688 — 5,291
1,037,436 —9,277
274,272 66,299
292,000 = 11,000
2,814,716 79,033
180, 467 14,205°
136,412 —3, 321
3,231,508 445,575
36,260, 000 3,083,000
488,000 146,000 |
18,336,000 | 1,558,000
9,103,000 437,000
B,334,000 | 1,877,000
1,892,000 — 254,000
23, 844 —2.926
683,843 88,278
8,334,317 2,764,687
2,211,762 | 1,112,201
371,737 — 27,462
1,412,731 — 54,0007
463,258 428, 936"
1,121,224 142,811°
395,799 13,582
1,206,321 as.uqzll
1,865,629 42,685
1,047,806 38,9747
946,265 18,329
1,023,790 19,827
538,57 127,516
722,816 16,128
992,403 @ 2,077,014
521,483 84,7467
17,739 26,8347 |
2,222,877 — 194,412
......... |
287,861 — 6,297
121,676 23,434
307,999 —6,379
F31,139 91,718
200,683 24,882°
117,053 3,334
127,692 7,525?
275,815 54,5347
1,042,021 291,519
207,253 | 142,062
. 546,091 | —68,352°
" Non-scheduled transportation.
" Freight and excess baggage.
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FACILITIES expansion at Tulsa Municipal Airport includes (1) new taxiway (2) American Airlines overhanl base (3) high speed jet turn.
offs (4) Douglas Aircraft plant and (5) instrument landing system ronway. Woest side of field will be devoted to business aircraft.

Tulsa Spending $10 Million

By Erwin ]J. Bulban

Tulsa, Okla.—Ixpansion  program
totaling nearly 510 million is under way
here to modernize terminal and operat-
ing facilities at Tulsa Municipal Airport.
When completed and in operation in
January, 1962, the new construction will
increase terminal size nearly six-fold and
more than double current gates in ad-
dition to improving present runwiays by
providing a taxiway designed for op-
timum jet transport r1]1u1hm1

In addition to providing imcreased
facilities for airline tenants at the feld,
the modernization program 1s cxpected
to be a boon to business plane operators
at the airport by giving them additional
space.

Construction thus far is some 16%
toward completion, in terms of money
spent. Steel structure has been erected
for the new terminal building, including
a ticketing and baggage claim wing and
crection of steel for the cast concourse
will begin immediatelv, with that for
the west concourse going up Oct. 20.
Structure to house a new airport sur-
veillance radar is 95% complete and
this Lquipll]mt is expected to begin
operating in Januarv.

New terminal building will provide
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some 180,215 sq. ft. of space, and a
new 10,000-sq.-ft. separate air cargo
building will be erected adjacent to this
structure. The present terminal build-
ing, built in 1931 with the last addition
made i 1956, contains some 33,000 s5q.
ft.

It has seven gate positions: the new
building will provide 16, The terminal
is being designed so that passengers will
have a walk of less than 1,000 ft. from
the center of the structure to the farth-
est gate position. Conveyor svstems will
be able to handle Ing:m,L of three air-
lines simultaneouslv. Adjacent to the
new terminal will be an S00-car parking
lot, which will be capable of expansion
to 1,000 autos.

Some 1,200 ft, from the terminal, a
S0-unit motel will be erected by Air-
port Parking of America, Inc.. with
work to start on this facility in 90 days.

A new control tower, approximatelv
157-ft. tall, will also be erccted at the
surveillance radar site.

When the new terminal building and
control tower are operating, the ongi-
nal terminal building will be made avail-
able to business aircraft operations and
the airport plans to lease space in the
old tower to Federal Aviation Agency
for use as maintenance ofhces.

on Airport

The new terminal, however, will pro-
vide a gate for business aircraft users,
as 1t does now at the present building,
to facilitate transfer ug executives who
wish to connect at the airport with
scheduled airlines. But with the new
facilities operating, business aircraft
operations—there are some 200 business
aircraft based at the held—will have the
entire west side of the airport for this
use.

New taxiway, to parallel the main run-
way, which has instrument landing sys-
tem and sequence flashing appmitth and
landing hights, is designed with high-
speed turnoffs for jet airliners. Tulsa
Municipal expects to have sirline jets
operating at the ficld next vear, The
airport already is the scene of consider-
able jet activity, since American Airlines
has its main overhanl base on one side
of the airport and Douglas Aircraft Co.
maintains a Boeing B-47 overhaul base
on another side,

Considerable expansion in passenger
operations 1s forecast for the feld. Last
vear nearly 425,000 passengers, nearly
evenly divided between arrivals and de-
partures, were handled through the ﬁle
compared with some 358,000 the prev-
ous vear, An FFAA forecast indicates
that by 1965 Tulsa Municipal will be
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ARTIST’S conception shows design of new Tulsa airport terminal, now under construction. Layout provides for 16 gate positions.

handling some 944,000 passengers an-
nually,

City financing of the municipal por-
tion of the expansion has been ap-
proved by the voters by a +:1 margin;
IFederal Aviation Agency has ﬂiuprmtd
an  allocation of 55.5 million. Tulsa
Municipal fared well m its planning,
since 1t got the project under way in
time to take advantage of then-existing
federal financing of terminal facilities,
which no longer is possible.

The airport is considered a model
faciitv in terms of financing. It has
always operated in the black—last vear
it showed income, over expenses, of
5410,000 on a gross of S$1,297.000,
which was an increase of some 20%
over the previous vear despite the fact
that revenue from fuel sales dropped
considerablv due to a marked decrease
i military  transient operations, Sus-
taining this drop-off was an increase in
fuel sales to business aircraft,

Tulsa Municipal operates under the
autonomous Tulsa Airport Authority,
consisting of four non-political ap-
pomntees, plus the mavor, and all its
revenues are sct aside in a separate cate-
gorv and are not available for other
uses, airport manager Pat Combs said.

The airport has alwavs paid all of its

own operating expenses, emplove sal-
aries and capital expenditures and docs
not build the fund. but continually
plows it back into airport lmpmumcnt
Landing ftees are not charged transient
aircraft.

It retains the fuel concession, the air-
port’s biggest money maker, rather than
bid it out to one of the operators and
then collect fees. Airlines, however, do
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handle their own fueling operation.

The authonty has i-.truug backing be-
cause the aty 15 decidedly airminded.
Indication of this is shown in its at-
tention to the business flver. In 1958
the Authority established a separate air-
port facility, Riverside Airport, to over-
come the growmg lack of private helds

due to real estate development. River-
side Airport, which now has some 88
business and private aircraft based there,
has operated in the black for a net of
about $1,000 per month since the sec-
ond month of its start. The city has an
investment of approximately $1.5 mil-
lion in this held,

Ethiopians Plan Trans-African Link

Cannes, France—Ethiopian Airlines 1
rushing plans to inaugurate a trans-
African air service which will directlv
link for the first time Fast and West
Africa.

Ethiopian Airlines officials, meeting
at Cannes, said the first flight has been
set for Nov. 5. Route will hook up
Addis Ababa, the Ethiopian capital,
with West African points in Nigeria,
Ghana and Liberia. Thus, for the hrst
time, travelers will be able to cross
Africa directlv., Presently, air travelers
ml Africa’s West Coast reach African

Fast Coast points via Western Europe.
Airline, which for vears has been largelv
operated bv Trans World Airlines un-
der a management contract with the
Fithiopian government, plans to use
Douglas DC-6Bs.

Flight would leave Addis Ababa on
|11L'ﬂc|¢11 for Khartoum, Sudan. Next
leg—some 2,000 mi.—tracks across Africa
to Lagos, Nigeria, on the West African
coast. At the moment, bilateral discus-
sions are still going on between Ethio-
pian and Nigerian governments over
passenger rights. It is expected an agree-
ment will be reached by Nov. 8. If not,
then Lagos will be used as technical
stop.

After Lagos, next regular planned stop
will be Accra, capital of Ghana. Flight
will terminate at Roberts Field, near
Monrovia, capital of Liberia,

Ethiopian government is interested
i the new route for political reasons,
as well as commercial, With more and
more of the East and West African na-
tions becoming independent, there is a
natural desire for Ethiopia, one of
Africa’s oldest national states, to com-
municate with its new neighbors. Addis
Ababa govermment, for example, used
its national airline to play an important
transportation role in the Congo affair.

In addition to such political motives,
l"thir:spi:m atrline officials are anxious to
pioneer a route which thev consider has
great traffic potential. There is a good
deal of traffic, for example, between the
Middle East and West Africa. With
its new route, Ethiopian Airlines ex-
pects to provide this market with the
most direct air route between the Mid-
dle East and West Africa.

Moreover, Addis Ababa i1s becoming
the center for United Nations' technical
aid to the whole of Africa. This single
achivity 1s expected to generate consid-
erable trans-African traffic over the next
few vears.
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BOAG ORDERS 10 VICKERS SUPER VC 10°s ~ FROM BRITISH AIRCRAFT CORPORATION!
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BOAC has followed its contract for 35 Vickers VC 10 jetliners by ordering from British Air-
craft Corporation fen Super VC 10's —aircraft which are tailor made for high density routes

such as the North Atlantic.
In an economy class layout the Supér VC 10 can carry up to 212 passengers plus 4 tons'of

freight non-stop from London to New York against strong headwinds.
Both Vickers VC 10 and Super VC 10 with their new look clean wings and rear-mounted
engines will offer an air field performance and a cabin comfort which will make them the most

passenger preferred long haul jets in operation.

per 7GR0

POWERED BY FOUR REAR-MOUNTED ROLLS-ROYCE CONWAY BY-PASS ENGINES
MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION
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AIRLINE OBSERVER

» American Airlines officials are discussing the Caravelle Mark VII trans-
port, powered by General Electric CJ805-23 aft fan engines (AW Aug. 8,
p. 53), with Sud Aviation in France. Fleet of 40 is under consideration.
Carrier is currently specifically interested in a twin-engine transport for its
medium-range jet requirement.  The Convair 60 is a strong contender (AW
Aug. 1, p. 40).

> Although Russia officially denied grounding its 1118 turboprop transport
(AW Oct. 10, p. 37) the behavior of the Soviet press, coupled with reports
from U.S. observers in Russia, gave ample evidence that the aircraft had
run into trouble. Until about Sept. 1, Il-18s were specifically mentioned
whenever they carried important persons into or out of Moscow, A com-
plete blackout on I1-18 references then began and continued until mid-
October. At that Hime, Soviet newspapers broke the silence by reporting that
Hungarian Premier Janos Kadar flew home from Moscow in an 1118 and
that another special T1-18 flight carried Russian doctors and medicine to
Kabul, Afghanistan, to combat a cholera outbreak—indicating the transport
was back in service (AW Oct. 24, p. 39).

» Negotiations between the U.S. and India on amendments to the bilateral
air transport pact have been broken off because of India’s refusal to accede
to U.S. demands that capacitv and flight frequency restrickions enforeed
against U. S. flag carricrs be lifted. U.S. sought an increase in the number
of allowable flights into India from six to 10 weekly, but the Indians held
that they could not revise their policy of trafhic control because agreements
with other countries contain similar restrictions. Meanwhile, chances are
strong that India will be granted permission to add Moscow as an intermedi-
ate stop on Air-India’s U.S.-India route.

» Federal Aviation Agency has invited Britain, Canada, Ircland and Portugal
to participate in a project designed to determine air traffic control capacity
requirements on the North Atlantic for the 1965-70 period.

» IFlight Engincers International Assn. President Ron Brown has charged
that flight crew unemplovment caused by airline introduction of jct cquip-
ment is running ahead of expectations. He said the number of men the
union expected to lose through furlough during the entire period of transi-
tion to jets alrcadv have lost their jobs at the halfwav point of the et
changeover.

» Supersonic transport aircraft will head the list of items scheduled on the
agenda of International Air Transport Assn, Technical Conference slated to
begin Apr. 17 in Montreal.

» Braniff Airwavs will reduce its tourist fares an U, S.-Latin Amencan routcs
35% cffective Apr. 1 in accordance with agreement reached in the Interna-
tional Air Transport Assn, traffic conferences at Cannes (AW Oct. 24, p.
41). First class fares will be increased up to 10%. Iares are subject to gov-
crnment approval.

» Ozark Air Lines has received stockholder approval to increase anthorized
common stock from 2 million to 4 million shares and to convert three ont-
standing classes of stock into one new class of common. New certihicates tor
Class A and B stock and general common stock will be issued on a one-tor-
one basis,

» Allegheny Airlines is now opcerating four of the hye Emum’; 740 turboprop
transports it has on order. The carricr reported to the Civil Acronautics
Board that the fleet will achieve total direct operating costs of 93.36 cents
per revenuce mile—or 1.8 cents per available seat J]'EiIL'- in regular service.
Napier Engines, Inc., is now maintaining a sparc engine pool and parts sup-
plv in Washington for the Eland engine which powers the '[In.un'.ijl' 3 4{).
Plans call for an expansion of parts and overhaul facilities in other UL S, areas.

» United Air Lines is debating between a convertible preferred stock or a
convertible bond issue to finance its order for the Boeing 727, assuming
Bocing decides to build the aircraft. Some form of equity financing appears
to be necessary in a market looking none too robust.

20

SHORTLINES

P British Overseas Airways Corp. re-
ports it carried 626,000 passengers on
its world-wide routes during the fiscal
vear ending Mar. 31, 1960, an increase
of 26% over the previous fiscal vear.
Load ton-miles—passengers and cargo—
rose 29% to 290 milhon. BOAC air-
cratt Hew 176,824 hr. and 53.6 million
mi. The carrier has announced 1t will
begin transatlantic all-cargo service next
month in converted Douglas DC-7C
aircraft with a pavload {':1|}ilt‘it}-' of 32.-
000 1b. Two of BOAC's DC-7Cs are
now being converted at the Douglas
Aireraft Co. Santa Monica plant to
DC-7T" cargo conhguration.

» Delta Air Lines was scheduled to be-
gin daily Convair 5580 hrst class service
Cet. 30 from Iriendship International
Airport, which serves Washington and
Baltimore, to New Orleans and Hous-
ton., The new service will originate and
terminate 1 Philadelphia.

» Fastern Air Lines’ new Douglas DC-8
service between Boston and Mian was
scheduled to begim Oct. 30. Service will
begin with a daily first class flight via
Philadelphia and four nonstop night
coach fhghts a week.

» Federal Aviation Agency will begin
nsing a4 new bvpe of written examina-
tion for all applicants for Airline Trans-
port Ratings in November. The new
examination consists of problems nor-
milly encountered in flight planning,
interpretation of weather data, naviga-
tion, use of radio aids and application
of Civil Air Regulations.  Applicants
who have successfully completed one
or more parts of the old sectional ex-
ammation will he permitted to take the
scetions which thev failed again if they

apply before July 1, 1961.

» Sabena Belgian World  Aiarlines has
started modifving its Pratt & Whitney
JT4A turbojet engines to increase
their thrust 1,700 1h. in order to enable
the Sabena flect of Boeing 707 Inter-
continentals to take off with increased
pavloads at airports where runways are
not long L'umlgh to ]:IL'ﬂnit takeoft now
with a full load.

» Trans-Canada Air Lines has sizned a
reciprocal agreement with the Huon-
rarian state airline, Maley, under which
both carriers will book passengers on
the other carrier when passengers or-
iginate in their countries, IMungary 15
the fourth East Furopean nation to
rcach agreement with TCA—the other
three are Poland, Czechoslovakia and
Yugoslavia.

AVIATION WEEK, Qctober 31, 19460

PLASMA AND PROPAGATION Electromagnetic attenuation as a function
of frequency, and magnetic window techniques to alleviate the propagation
problems, have been predicted and verified with the Bendix electrically-excited
shock tube. These are the keys to future communication with hypervelocity
vehicles. Career positions are open in both theoretical and experimental plasma

physics, and communications.

BENDIX SYSTEMS DIVISION B2 @

ANN ARBOR, MICHIGAN
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NOW...LIQUID HYDROGEN

from the first privately owned plant

With a capacity of 13,000 lbs./day, the new LINDE liquid hydrogen plant at Tor-
rance, Calif., 1s prepared to meet current requirements. This important liquid fuel
is available in tonnage or liter quantities, for operations or research.

The new LINDE plant is the first privately-owned large liquid hydrogen plant in
existence. Designed, constructed, and operated by LINDE engineers, financed b}'
LINDE capital, and implemented by LINDE delivery and storage facilities, it marks
a long step forward in liquid hydrogen supply.

The product delivered from this new plant contains less than two parts per mil-
lion in impurities. It is suitable for all purposes including fuel, laboratory experi-
mentation, or engine testing. Distribution in tank trailers and containers insulated
with LINDE super-insulation Keeps losses remarkably low.

For additional information on this new LINDE facility and its products, write
Linde Company, Division of Union Carbide Corporation, 270 Park Avenue, New
York 17, N. Y. In Canada, Union Carbide Canada Limited, Linde Gases Division,

Toronto 12.

UNION
ARBIDE

LINDE COMPANY [:

“Linde™ and "Union Carbide™ are
registered trade marks of
Union Carbide Corporation.

UNION
CARBIDE
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12000 RAIN GOING

DATA LINK for SAC bombers and tankers is expected to provide fast, secure ground-air communications. Svstem developed by General
Electric, is called Discom. In cockpit pilot has selective calling console (left) and message display (center) whose top row displavs “canned”
messages while three lower rows display flexible format messages. To send message from aircraft to ground, pilot would use pushbutton
composer (right) located in withdrawable panel underneath left console.

GE Tests Air-Ground Data Link for SAC

By Philip J. Klass

Lynchburg, Va.—A digital communi-
cation svstem, intended to improve the
specd and sceurity of Strategic Air Com-
mand's ground-air communications with
its far-Aung bombers and tankers,
began its evaluation tests here this
month. Svstem was developed by Gen-
eral Electric’s Communication Products
Department here,

Using the new data link, a SAC com-
mand post will he able to transmit
messages i digital form over existing
Short Order single sideband radio sta-
Hons which will be displaved m the
cockpit of a specihe airplane, group of
atreraft or in the cockpits of all SAC
arrcraft, as desired.

The digital communication messages
are expected to get through under ad-
verse  propagation  condibions,  either
man-made or natural, which might in-
ferrupt presentlv-used voiee communi-
cations, according to George Scheer,
Wright Air Development Division's
Communications Laboratory.

An equally important gain from digi-
tal communications is expected when
SAC gets its new automatic control svs-
tem (463-L) wsing large zround-based
digital computer installations (AW June

AVIATION WEEK, October 31, 1940

20, p. 133). Digital communications
svstem, tied into aircraft navigation and
altimetry equipment, will enable SAC
Control Svstem computers to interro-
gatc aircraft and determine their po-

[l = [-l .\'-.

sition and status without human action
or imtervention in the aireraft or on
the ground.

The new two-wav SAC data link,
called Ihgital Sclechive Communica-
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SELECTIVE CALLING UNIT, a portion of complete Discom system, weighs about 25 1b.
mcluding control console (right). but in production size and weight should be less. GE will
soon begin evaluation tests with airborne tests slated for next summer.

53



Flight Propulsion NE WS

A report about progress in research and
products from the Flight Propulsion Divi-
sion of the General Electric Company

General Electric's Caravelle is currently being converted to CJ-805-23 aft-fan engines
at Edwards AFB, California. Preduction aircraft have been designated Caravelle VII.

General Electric Caravelle Begins

Conversion to Aft-fan Engines

EDWARDS AFB, Calif—The General
Electric Caravelle recently arrived at
the Flight Test Center here to begin
conversion to CJ-805-23 aft-fan power
preparatory to flight testing. The pro-
gram calls for retrofitting this fall, with
first flights scheduled for December.

The G-E Caravelle arrived after car-
rying over 3000 passengers during a
16-city sales tour conducted by Douglas
Aircraft Company. Douglas will sell
and service the Caravelle in the United
States and several foreign countries.

The first two CJ-805-23 engines as-
signed to the Caravelle program are on
hand awaiting installation, with the num-
ber one engine heavily instrumented.
CJ-805-23-powered production aircraft
have been designated the Caravelle VII
by Sud Aviation.

Each of the CJ-805-23 engines will
produce 16,100 pounds static thrust
to boost Caravelle speed and range.
The new powerplants will also permit
reduced sound levels and shorter take-
offs and landings.

The aircraft’s distinctive short-cowl
nacelles are being manufactured by
Douglas at Santa Monica, California,
Engines will be mounted in the aft-
fuselage position. Aft-engine placement
and the -23's low inherent noise level
will minimize cabin sound in the Cara-
velle VII.

Based on recently completed flight
tests on the CJ-805-23 engine, the
Caravelle VII will have extremely
low noise levels. Two and a half miles
from take-off roll, or at about 1300 feet
altitude, the noise level is 106.5 PNdb
at full take-off power. During approach
at maximum landing weight, the noise
level is 108 PNdb at 400 feet altitude.

General Electric's Caravelle short/
medium range jet airliner program, an-
nounced last December, is designed to
make the aft-fan Caravelle VII availa-
ble to the world market early in 1962,
For further information on the Cara-
velle VII/CJ-805-23, check GED-4176.
See coupon.

CF700 Completes Two 150-hour Runs

LYNN, Mass—General Electric’s CF-
700 aft-turbofan engine recently com-
pleted its second unofficial 150-hour
endurance run in less than a month.

On both occasions, the powerplant
bettered guaranteed thrust and spe-
cific fuel consumption. Guaranteed sfc
for the 4000-pound-thrust engine is 0.69
Ib/hr/1b.

The CF700, destined for the cor-
porate aircraft market, has endurance
capabilities which stem from the J85
military turbojet with its more than
17,000 hours experience and the FAA-
certified CJ-805-23 aft turbofan com-

mercial engine. The CF700 gas genera-
tor is virtually identical to the J85,
while the CF700 fan component 1s a
scaled-down wversion of the CJ-B05-23
fan package.

Initial testing of the CF700 began in
mid-May. Throughout the test program,
acceleration time from idle to full
thrust remained below five seconds.

Flight test engines are scheduled
for availability in early 1961; FAA-
certified engines a year later.

For more information about the CF-

700 check GED-4194 and GED-3986.
See coupon.

CT58 Certificated for
1000 Hours TBO

LYNN, Mass—General Electric's CT-
58 turbocopter engine recently became
the first helicopter powerplant to be
certificated for commercial operation
with Federal Aviation Agency approval
for 1000-hour time between overhaul.

The 1000-hour rating, representing
more than a year of normal operation,
is the longest TBO granted by the FAA
for either reciprocating or turbine heli-
copter engines. The new rating applies
specifically to the Sikorsky 5-62, which
recently became the first American
turbocopter to be certificated for com-
mercial operation.

The T58-6, military counterpart of
the CTS58, passed its qualification test
in August 1958, The T58 recently
powered a bailed Navy HSS-1F hel-
copter more than 1000 flight hours with-
out owverhaul, operating about three
hours a day for a full year. Parts and
components were well within wear limits.

The CT58 and TS58 engines power
a broad range of modern commercial
and military aircraft.

For additional information on the T58
turboshaft engine check GED-3987A.
See coupor.

CT58 powers the Sikorsky 5-62, First
American turbocopter certificated for
commercial operation.

Nuclear Flight Propulsion
Group Joins FPD

In a move to align operating groups
more closely with customer needs, Gen-
eral Electric’s Aircraft Nuclear Propul-
sion Department has been assigned to
the Flight Propulsion Division. General
Manager is David F. Shaw, who re-
ports directly to John B. Montgomery,
newly-appointed division vice-president.

ANPD has been engaged in the de-
velopment of a military nuclear air-
craft propulsion system since 1951. Suc-
cessful ground tests of reactor and en-
gines have been achieved since 1956
aon a direct air cycle system.

For information on approaches to air-
craft nuclear propulsion, check GER-
1544. See coupon.

A3) Completes
First Carrier Trials

EVENDALE, O.—The Navy's North
American Aviation A3] Vigilante,
powered by two General Electric J79
engines, recently completed the first
phase of its carrier suitability trials,

The week-long tests were conducted
aboard the USS Saratoga off Mayport,
Fla. The Vigilante made 15 catapult
launches and 14 arrested landings during
its first carrier demonstration. Pilots
tested the Vigilante's powerplants with
several “touch and go" landings, and
the plane was given general carrier
suitability checkouts, including towing
and spotting.

E o N
A3)] catapults from the USS Saratoga,
powered by tweo G-E J79 engines.

The sleek Mach 2 bomber’s J79 en-
gines have the highest thrust-to-weight
ratio in their class and provide low spe-
cific fuel consumption, The J79 pro-
duces more than 16,000 pounds of thrust,
yet weighs only about 3600 pounds.

B-58 CREW WINS
SAC BOMBING TROPHY

BERGSTROM AFB, Tex.—The J79-
powered Convair B-58 Hustler, first
U.S. Mach 2 bomber, recently demon-
strated outstanding capability in its
first SAC combat competition,

In the bombing competition, top in-
dividual score was recorded by Major
Harold Confer and his crew from the
B-58 equipped 43rd Bomb Wing. The
Wing, which had flown the B-58 only
six weeks, placed second in unit bomb-
img and fifth in over-all competition
for the Fairchild Trophy, won by B-52's
of the 11th Bomb Wing.

The unit bombing competition was
also won by 11th Bomb Wing, while
J47-powered B-47's of the 340th Bomb
Wing took the navigation award,

Aided by the B-58's ability to start its
J79 powerplants while taxiing after
cart-start of the number one engine, the
Hustler crew swept the ground alert
timing competition.

Cutaway view of General Electric’s T64 turboshaft configuration, which exceeded all
guaranteed specifications in preliminary flight rating test.

T64 Turboshaft Engine Exceeds
Pre-flight Rating Test Guarantees

LYNN, Mass.—General Electric's T64
turboshaft engine recently passed its
official preliminary flight rating test
(PFRT), exceeding all guaranteed
specifications.

G-E's Small Aireraft Engine Depart-
ment, with Navy concurrence, ran three
official tests on this version of the T64
gas turbine, two on JP-4 and one on
JP-5 fuel. In each test all performance
parameters, including acceleration times,
oil consumption, starting time and de-
terioration were well within specifica-
tion limits.

The engine developed 2780 shaft
horsepower at military rating with a
specific fuel consumption of 0.490 1b/-
hp-hr, as compared to its performance
guarantee of 2650 shp and 0.5006 sfc.

Test approval of the T64-2 turbo-
shaft automatically qualified the power-
plant’'s direct drive version, the T64-6,
for flight testing.

Alert sends crew hustling to B-58.

Major Confer's winning time was
two minutes, twenty-five seconds from
klaxon to taxi.

The T64-4 and T64-8, turboprop
models of the engine, are also expected
to receive official PFRT approval later
this vear. .

All models utilize an identical power
unit and differ only in reduction gear-
ing and accessories. Under develop-
ment for the Navy, the T64 is designed
for large helicopters, fixed wing and
VTOL, STOL applications.

For more T64 information, check GED-
4094. See coupon,

FOR MORE DETAILED INFORMATION on
these and other developments in General
Electric products, contact your nearest
G.E. Flight Propulsion Division represent-
ative or indicate below the free brochures
you would like to receive.
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LIQUIDOMETER ;?_*" electronic - electromechanical instrumentation

for space vehicles » aircraft « ground support units « test facilities

Liquidometer combines the vision of original design with the dependability of long experience to qualify
as a major source of instrument and control systems. Capabilities in design, development,
and production are outlined in a new Liquidometer booklet available on request.
Your inquiry is invited.

THE LIQUIDOMETER corr

DEPT. T, LONG ISLAND CITY 1, NEW YORK
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SEQUENCE of Discom signal-message flow and analvsis in receive mode is shown.

tions, or Discom for short, will provide
the following services:

e “Canned” messages, consisting of 36
(or more) commonly used commands,
mstructions or replics.

® Flexible format messages, containing
up to 48 alpha-numeric characters for
special communication situations where
canned messages are not suitable,

® Request for voice contact, showing
specific base that aircraft should contact.
® Automatic switching functions which
¢nable a ground station to activate, de-
activate or interrogate certain equip-
ments aboard the aircraft or change its
operating maode, such as IFF (identifica-
tion friend or foe). This service ulti-
matelv will be used to obtain antomatic
altitude and position reports from air-
craft navigation equipment.

The GE svstem enables individual
homber/tanker crews to also transmit
canned or flexible format messages in
digital form to anv selected ground
station(s). |

The GE Discom svstem has several
characteristics, such as flexible format
message structure and moderate-speed
data rate (50 bits per second). which
could make it attractive for civil use.
Several months ago the Air Transport
Assn., In a statement expressing airline
views on civil data link needs. eriticized
the AGACS data link being developed
hy Radio Corporation of America un-
der Federal Aviation Agencv sponsor-
ship because it lacked Aexible messaze
capabilitv and operated at an extremely
high data rate (AW June 20, p. 86). |

Prototype Airborne System

The prototvpe airborne Discom svs-
tem which GE  has constrncted  for
cvaluation tests weighs approximately
60 1b. Because equipment was devel-
oped on an extremelv short timetable of
about one vear, it does not represent
the ultimate in miniaturization, A pro-
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duction redesign should permit the air-
borne svstem weight to be cut to about
33 1b., according to G. A, Kious, Dis-
com project manager. The svstem is
completely transistorized, Kious reports.

Discom Fundamentals

For maximum Hexibility in applica-
tion and use. the Discom system has
been designed in the form of two basic
subsvstems:
® Sclective calling, called control moni-
tor group (AN/URA-22) which enables
ground station to alert individual, group
or all aircraft and transmit up to 676
discrete messages or switching com-
mans.
® Digital message unit, called digital
data group (AN/URA-29), which can
he added to selective calling subsvstem
to provide for two-wav digital communi-
cation of both canned and flexible for-
mat messages.

In the prototvpe equipment, the air-
borme selective calling unit and its as-
sociated cockpit control /display  con-
sole weigh about 25 Ib. The digital
message unit and its cockpit message
composer/displav weigh about 335 1b.,
according to Kious.

Selective calling, from ground to air
or vice versa, is accomplished by trans-
mitting a series of four call letters which
correspond to the specific code assigned
an individual aircraft, group or the en-
tire leet. The four letters assigned can
be a phonetic expression of the station
identity, similar to technique used in
atrline baggage tags, or completely arbi-
trary. For example, code letters for SAC
Headquarters might bhe OFUT, or
AGTV.

When ground station transmits a call
to an individual aircraft, group of air-
craft or the entire flect, the cockpit dis-
plav of aircraft being called will start
flashing. The particular lamp illumi-
nated will indicate whether the call is

QUALITY WITHOUT CONPROMISE

*, Performance
_~~ Flexibility
-~ Reliability

VERSATILITY

with

CONSTANT SENSHTIVITY

VEECO's MS-9 leak test stations are
used to pressure, vacuum and inside
out test hermetically sealed units. The
helium mass spectrometer permits
sealed objects to be certified leak proof
at a sensitivity of 10-10 std. cc/sec.
VEeEco manufactures a complete
line of high vacuum equipment...
Components, Leak Detectors, Evapo-
rators, Systems...accepted as the
quality line for over a decade.
Automatically or -
manually operated.

For MS-9 Brochure
or Complete Catalog

write Dept. 158348

VACUUM-ELECTRONICS GORP.

Terminal Drive +« Plainview, L. I. N. Y.
HIGH VACUUM & LEAK DETECTION EQUIPMENT
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Marquardt Provides Unique Advanced Materials
and Structures Capability for Space-Age Demands

Seamless spun tungsten rocket nozzles have
been developed and produced by Marqguardt’'s
Advanced Materials and Structures Department.
Capable of withstanding the severest combus-
tion environments, these test proven nozzles
exemplify Marquardt's continuing materials and
structures state-of-the-art advances. In other
critical areas, too, Marquardt's unique ability to
combine metallurgy and advanced processing
methods is producing heretofore impossible-to-
form space age hardware.

Marguardt’s consistent break-throughs in the
ey e TR T ultra-high temperature areas of refractory
SR . b e (- metals, gradated resistant coatings and metal
= RO e s <. reinforced ceramics provide customers with a
R .. - o proven record of materials engineering and
processing progress.
T . T At Marquardt, “materials” application does not
Te st Prove" ' R e i lag behind design requirements. When design
el T o engineers demand fabrication or utilization of
Sl -+ - . metals, alloys, and ceramies that will withstand
the stresses, strains, and erosion of elevated

T o temperatures, Marquardt provides not only the
sEamless SDI.“] s - P technical answers, but the products themselves.
SRR Fifteen years technological experience gained
SR o o In research, development and production of
P chemical and electrical power systems for
atmospheric and space flight, are important
benefits offered by Marquardt engineers. This
- leadership combined with extensive modern
facilities, provide Department of Defense and
N - 4 Weapon Systems Managers with a unique capa-
LA bility for research, development and production
e of reliable high temperature materials and
R k t | ol - structures. Detailed information about Mar-
oc e ozz es o - quardt's experience, facilities and services may
| A be obtained by writing Bill O’Connor, The
TSy Marqguardt Corporation, 16555 Saticoy Street,
Van Nuys, California.
Engineers and scientists experienced in these
or related fields will find it rewarding to discuss
their career futures with Marquardt. The com-
pany’s growth is a parallel to the atmosphere of
challenge and rewarding accomplishment that
has existed since the firm’s beginning.

SPIN FORGE (TOP) — Capable of exerting an accurately
controlled million pounds working force, this Spin Forge
cold-flow forms seamless components up to 5 feet in
diameter and 15 feet long.

40 KW PLASMA JET (CENTER) — Temperatures up to
ED,UD:IJ“F generated by plasma flame may be used for
applying ceramic, metal or cermet coatings.

TM-1 TEST MACHINE (BOTTOM) — The auto-dynamic ele-

vated temperature testing machine conducts tensile,

creep, stress-rupture, compression tests of metals at tem- 16555 SATICOY STREET, VAN NUA

peratures up to 3,500°F. Programming of mission
load-temperature-time parameter may be performed.

ASTRO = COOPER DEVELOPMENT DIVISION

<+ OGDEN DIVISION #+ POMONA DIVISION

« POWER SYSTEMS GROUP

CORPORATE OFFICES: VAN NUYS, CALIFORNIA




individual, group or a general broadeast.
When the pilot pushes the fashing
light, causing it to go out, Discom
transmits an acknowledgement signal
containing aircraft identity code back to
the ground station.

Immediately thereafter the “From”

window on the panel will displav six
letters, two of which represent one of
676 possible discrete messages, while
the remaining four letters identifv the
ground st ltinn calling. The letters are
t]ﬁ]‘:]&l‘i.{f] by means of six individual ro-
tating drums, one for each letter. For

Tracker to Obtain Satellite Tumbling Data

Lightweight tracker developed by Raytheon Co. will be used to obtain data on satellite
tumbling so that thus characteristic can be counteracted in design of manned spacecraft
and communications satellites. Electrical-optical unit uwses 6-in. mirror to collect light
reflections.  Changes in light intensities indicate tumbling. FEcho signature (below) was
reproduced from tvpe of Ravtheon Cos new satellite tracker. Because tracker and
cquipment can be installed in 8-cu.-ft. size, the system can be carried in aireraft for observa-

tions above cloud cover.
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TIMING MARKS - one second apart—"

TRACKER AZIMUTH

TRACKER ELEVATION

TUMBLING PERIOD

&0

calls from ground station, the "To
window would be blank.

[f an aircraft wants to send a selective
call to a specihic ground station, the
pilot uses the two insert knobs to sct
up the desired two-letter message code
and the station identity code in the
right-hand (To) window. He then sc-
lects the radio channel on which he
wants to transnut and fnally pushes the
transmmit button. Discom can transmit
on single sideband, normal high fre-
quency (AM). or ultra-high- flugmnu

The wdentity of the L.I”I]IF aircraft,
and its two-letter coded message, will
then appear on a display console of the
ground station. When the ground sta-
tion operator dl’l.umt]u]ﬂ,l.‘- the all,
the “Ackn™ light on the airplane con-
sale will fash.

Digital Unit

Although the selective calling nmt’s
two-letter mode code permits transmis-
sion of up to 676 prearranged codes
(26 x 26), it requires the use of a code
book which 15 an operational incon-
venience.  With the addition of the
digital message unit and its display
COMpOsIng console, the svstem gains in
fexibility and speed, but at the expense
of added equipment weight and com-
]:nic:uh

The digital message console displays
both canned and flexible format tvpe
messages received from the ground and
also 1s used for composing messages sent
from the aircraft to the ground.

Behind the top display slot are three
drums, cach with 36 positions around
its periphery upon which one or sev-
eral frequently-used words are printed.
To select anv one of these 36 positions
on the first drum, and its word displav.
it 15 necessarv onlv for the ground sta-
tion to transmit a single ;I'||‘J}|;|—u|.|1m.'rl'|:'
character, immediately following its six-
letter selective callimg code transmission.
(The 26 different letters plus 10 differ-
ent numbers provide for the 36 differ-
ent drum positions.)

Rapid Transmission

By transmitting a series of threc
alpha-numeric characters, the oround
station can position each of the three
drums to displav one of the canned mes-
sages, The entire canned message re-
quires only about one-half second to
transmit, 1 addition to the several sec-
onds required for the imtial selective
call,

The next three horizontal slots on the
comsole are used to displav flexible for-
mat messages. Behind each of the three
slots arc 16 individual rotatable drums,
each with 26 letters and 10 numerals
around its peniphery,

By transmitting additional alpha-
numeric letters (or spaces), tracked onto
the selective call, the ground station can
position each of the drums in sequence

AVIATION WEEK, October 31, 1960

SPARROW III “flies home on

FAFNIR BALL BEARINGS!

FAFNIR KP-B TORQUE
TUBE TYPE BALL BEARINGS

Used as pivot supports and
seals for wings of Sparrow 111
missile.
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TO CLEAR DZ4R.

i Raytheon Company's Sparrow 111 air-te-air radar homing missile, fired from MNavy interceplor, can track and destroy target on its own,

Fafnir Torque Tube Type Ball Bearings less than 14"
thick and weighing only 4 ounces each, support the wing
pivots in Raytheon's Sparrow III missile.

To carry loads imposed by wing operation at Mach 2+,
each of these Fafnir bearings is fitted with its maximum
complement of 45 halls. The bearings also have tight,
integral seals of extra-thick Buna N material to with-
stand the pressures of supersonic flight. These seals pro-
vide positive protection against atmospheric contaminants
and loss of factorv-packed bearing lubricant.

Fafnir's experience with bearings for missiles, jet
engines, and aircraft controls and accessories is un-
matched in the industry. Take advantage of it. Look to
Fafnir for a sure approach to yvour bearing requirements.
Write The Fafnir Bearing Company, New Britain, Conn,

FAFNIR

BALL BEARINGS
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to spell out any fexible format message
with up to 48 alpha-numeric characters.
For composing a canned or flexible
format message for transmission from
the aircraft to the ground, a small push- 4
button keyboard is pulled out from ”

ander the selective calling control con- ——
sole ' - ap iate but-
sple. By pushing the approprate A— '

-
>

tons, the pilot can frame any mcssage,
which will be displaved on the digital
message console. When a message 15
completely composed the pilot pushes
the transmit button.

If an incoming message is received by
the aireraft while the pilot is composing
an outgoing one, the mcoming message
5 given instant priority on the display,
However, the portion of the outgomg

message already composed is stored and SR | i3
can automatically be subsequently re- T b « NI g‘ |
called to the display. - e PR .-.u-.a.:J

Army Field Code | SR \ ”m‘:]?:';

Discom cmploys the Army Field Data | ] HEAT EXCHANGER
hinary code, normally used for teletype,
in accordance with Defense Department
policy of standardizing on this code
wherever possible.

Eight bits are used for cach alpha-
numeric character. Six of these identify
the particular character, the seventh bit
can be used for control function in
teletype operation, and the cighth bit
i1s a parnty check.

COMPRESS]

Rl 1R |

For Discom, bits are transmitted by JFW TASKIIN
means of frequency shift keving (I'SK),

15 in teletype operation. Tones of 1.90 RE FRIGERRTION COM PRESSORS
ke, and 2.75 ke, are emploved to mdi-

cate “ones’” and “zeros,” respectively.

Discom will operate at a data rate of e e . "R - 3 HEE
30 bits per second, and will operate in ' R hna . o X
synchronous manner rather than start- . "
I I Y stop as with teletype. Timing is con- ‘ |
I I e AV l I e t S Stem trolled by a cryvstal oscillator. £
y In addition to the party check in- _ "'-.
herent in the Army code, Discom .
creates a new GC}IFI C G_[]t Gf Su I:]I:]'ly employs mmidumhlu_ IL:L]ILll'II.'_l:'l!I'l{".' to . '
assure accuracy and reliability under ad- |
verse propagation conditions. lor ex- NGB O SIGHE i se “ |
Avnet’s supply of electronic components is vast, At this moment, for example, Avnet's total i‘?T;?I[:* ”L:.!Wﬁ Fﬁll:f;::lfr ;-II}::;:%LH':IEI'I::J]IEI feature low speed, long Iife, high rellabllity '
inventory of connectors is somewhere over 43 million. The Manufacturers whose lines Avnet r‘:f ﬂ::_: 1::];]:{]1_:_%:“ 1o rf_‘]'}{';l’[LEﬂ f”r‘- 1 total Six new madels ranging from % H.P. to 4 H.P.* make up this
assembles and/or makes available are in constant awareness of your present and future require- of three times and the identification of new line of lightweight, accessible hermelic compressors developed
ments. The Avnet System is geared to meet your demands of tomorrow, next month, next sea- the L'H”iﬂj-;{ station is giwn 1o, for missile, aircralt and air transportable applications. All units operate at
son, because umique Customer-Avnet-Manufacturer planning goes on daily. The two-letter switching or discrete approximately 3,600 RPM with either 3 phase, 400 or 60 cps motors. Fresh design
This new Concept of an overwhelming Supply 15 one of many advantages in The Avnet System, code is transmitted hT'FEUU [[.lmlm'; q. Thes- . BRI s TESH AR I IR A O Gt “f“_' £ .Pumml:lE B fE.alurE r
e e s ; ] sag¢ and both must be received to cause a rolary type compressor wilh reduced sensitivity to contamination. Unique centrif-
ANREL HiRalE & NRINOT: A Ster Engtasers pwiig the {3 Sl eaglionr i It cous the system to initiate the desired con- b ugal separator returns refrigerant entrained oil to the compressor sump.
terpart in a Service Center Expediter. Tremendous stocking facilities are maintained strategi- trol or {]J'*.ﬁ'p]:l}' action. B Improved cycle efficiencies result from isolating the compressor within r
cally threuehour the f.'m:.rrf-r}'. :'!1'!?.1.*! -HJ'Hr'J'i'f-LH'H.'i and operates n.:.'rm,r.'-l'r_'e.'u r:.i.u':.ri:bf_'u: facilities for Discom {Jperutiun - the hermetic hDu.E:irig .EJ'II:II circulating the pump diaﬂflarge Ed5 .
Connector Protolype requirements. For the most reliable, most constant, steadiest source of : _ : thru a precooling circuit to cool the motor. All units are
Supply, contact your nearest Service Center in The Avnet System, ﬂ])[‘t‘i‘t_’tlf}l'i of the ”l"‘:"r:'m SVSICm lr“ manufactured to rigid military specifications. ¢ For
I'IF‘J_L’ receiving mode, 1L1L'§:-cr1hm| I GI*,_E. irther infaration Shons PRushbce 43100
Kious at the recent National Commumn- s
THE AVNET SYSTEM cations Svmposium in Utica, N. Y., 15 as W p
AV N E T Meon Methods Materials / Manageamani ft]-”t]-'l.'l.'."i: _-"'5,:_1{1[[] tones []SK} 1'|:_'|]-1'4._"-1..'l'|1i.!1._f_', - TASK CORPORATION r
ANNEL ELEGTESNIES Bt the im;'-:}miug message arc first converted ' 1009 E. Vermont Avenue A8 i
into digital form by the modulation A";;‘I'ia"'“- P : |
adapter. The message is then routed to % ' o il ey
Avnet Servige Centers and Srocking Facilities are located in Loy Angeles, Cal.; Sunnyvale, Cal,, Chicago, Nl.; Daytan, Olde; Westbury, L. 1.; Burlington, Mass, :]P[}TI”P“-.‘”E L‘HI]h'l'..‘r.] Ei]_‘{l“i.tﬂ' : 1'~_ - M_._ t “;ﬂﬁ o
Avnst distributes from its Stecking faciiitiss: BENDIK SCINTILLA CONNECTORS, SPERRY SEMICONDUCTORS RHEEM SEMICONDUCTORS ELECTROSNAP AND HETHERING TOM FFirst of these ':”__':'-“t-" 15 ﬁl%‘,“i'] TCCog- ., r Mﬂt‘m‘fﬂ"ﬂﬂﬂ%ﬁi!‘ﬂn
SWITCHES. GREMAR CONNECTORS, CLARE RELAYS ROBERTSON SPLICE & CONNECTOR CASES, BARCOCK RELAYS. MING SUBMINIATURE HI-TEMP CERAMIC CAPACITORS I'III“I':J'I], |,.1,.'|3||',:"|'| i{k‘l]l’lﬁfﬁ FLI]HES 15 hg_'l'['ig il . 2 . - ———— e e =
TIC PRECISION TRIMMERS. VIBREK FASTENERS by GENERAL TIRE & AUBAER CO._. U 5 SEMCOR SEM|CONDUCTORS, SANGAMO CAPACITORS SPRAGUE CAPACITOR
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On Target,
Because...

B&L optical-electronic-mechanical
capabilities help align azimuth on
Polaris Submarines

To sharpen the shooting eye of this

deadly fish, Bausch & Lomb developed four

different instrument systems to convey
optical and electronic information between
the missile guidance package and the
inertial navigation system.

Accuracy of these systems is

measured in terms of one second
of arc: 1 part in 200,000,

The integrated skills of Bausch & Lomb
sped these four Polaris projects

through every phase of development:
complete original design, BuOrd
documentation, fabrication. We'd like to
apply the same skills to your project.

=_ 5y — e - -

RO s b v-ie ¥ £ AL LAY ST

e

WRITE for B&L Capabilities Bulletin . . .

and for help in the development and manufacture
of aptical-electronic-mechanical systems.

Bausch & Lomb Incorporated, Military Products

Division, 99410 Bausch St., Rochester 2, N. Y.

BAUSCH & LOMB
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Discom message and svnchronizes the

timing circuits. Signal 15 then routed

to the address recognition  circuitry

where comparisons are made with each

of the three calls which individual air-

craft’s cquipment 15 set to :'L-n:'-r:n;_:ni;{t,
1e., individual, group or general.

[f the message address is one of these
three, it causes the appropriate light to
start Hashing on the mLL]JJr umwh
and '-J“lm] is then routed to first mode
and HIUI to signature storage. Both the
mode control and calling station code
letters are then displaved on the con-
sale, If the two-letter mode control
code inchicates that a die r]tl'l MESSigEC 14
to follow. the sienal 15 routed to the
proper circuts in the associated digital
data group for display on the cockpil
console.

Initial tests to be conducted heri
starting this month will be ground-based
evaluations of the selective calline sub-
system, to be followed earlv next vear by
tests on the dizital data subsvstem.

By mid-1961, Air Foree !m]}u to be-
Z1in airborne Hlf‘]tt tests using sclective
{'!F]mt__r units installed in about 30 SAC
aircraft, nine of which will also bhe
equipped with digital data subsvstems.
Present plans are to install ground-based
Discom equipment at five SAC stations

The Dagital Sclective Communication
svstem was developed under Wright Air
]]ue]npmcn: Division ‘-i]:ﬂ'l\ﬂfhhl]]l

U. S. Plans Tracking
Station in S. Africa

Johannesburg—United  States  and
Union of Sounth Africa have signed a
bilateral agreement for location of a
deep space tracking station scheduled
For -.'ipt’]‘.]l[[]ﬂ carlv next vear, in West-
ern Transvaal,

The U. 5. will pav the South African
government 52.8 million for a 1,250
acre site, located 24 mi. north of
Krugersdorp. Station initiallv will be
operated by U. 5 personnel, who grad-
ually are to be replaced by South Afri-
cans emploved by the state-sponsored
Council for Scientific and Industrial Re-
search.,

National Aeronautics and Space Ad-
ministrabion will act as program man-
ager for imstrumenting the site, which
will contain an 855-ft. tracking dish
mounted on a 100-ft. |J1_'|:|-:;:~I.t],. Uit
will have an mitial range of 4+ mil-
liom mu. '

Under terms of the agrecment, UL S
Arms will buaild instrumentation. and
South African contractors will construct
Facihties,

The deep space network also will in-
clude a station i Australia and a sta-
Hon at Goldstone. Calif. The three
facilities are about equidistant around
the earth to provide complete 24-hr.
tracking of space probes.
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THE UNIVAC A.C.T.

A.C.T. had to be made! No other automatic component
tester could meet the demands of Univac quality control.

Univac reliability standards demanded a new means of
component testing involving unprecedented speed, flexi-
bility and reliability.

The result was A.C.T. (Automatic Component Tester)
which measures and records a component parameter every
second — 60 times faster than manual nspection.

One of A.C.T.'s early assignments was a 100% check-
out of all 90,000 components in a Univac computer sys-
tem. Each was checked on 10 parameters — a total of
900,000 critical tests. Many thousands of man hours were

cut to a few hundred hours. Human failings of fatigue and
misinterpretation were completely avoided.

But speed is only one of A.C.T.'s many merits. With
great flexibility, it automatically measures resistors, diodes,
transistors, connectors and capacitors with absolute pro-
tection against damage during testing,

A.C.T. 1s currently on an 18-hour day, six-day week
in the continuing mission of Univac reliability.

Univac rehability insisted on the creation of A.C.T.
Univac ingenuity and capabihity produced it.

Military Dept., Remington Rand Univac, Division of
Sperry Rand Corporation, Umvac Park, 5t. Paul 16, Minn.

w

UNIVAC @

“CAPABILITY-INGENUITY-RELIABILITY for Business, Industry and Defense at REMINGTON RAND UNIVAC
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NMEW three-dimensional display for air traffic control or air defense, developed by ITT Laboratories, gives 3-D effect from any viewing
angle without need for stereoscopic illusion. Display consists of especially programed cathode ray tube whose blips are optically trans-
ferred to translucent screen that rotates 1,200 rpm. Persistence of human vision causes spot ptnf::l:t{:d onto screen to appear to h:mg
suspended in space. ITT says new display should be moderate in cost, reliable.

New Display Gives Realistic 3-D LEftfect

Washington—New tvpe of three-di-
mensional display, suitable for air traf-
fic control, air battle situation or space
surveillance, which does not depend
upon stercoscopic illusion, has been
developed by I'T'T Laboratorics.

Small scale working model of the
new  3-D displav was  demonstrated
here recently to representatives of the
military services, the Federal Aviation
;\f:{q_'nm-' and the National Aeronautics
and Space Administration.

Novel feature of the 3-D display,
which is contained in a glass-enclosed
eylinder, is that it can be viewed from
any angle around its peripherv and from
any vertical angle, It 15 almost as if
the air trafhc or battle were taking
place in miuature within the glass
enclosed cvlinder. The display needs
to be viewed in subdued light to be
most cffective.

IDisplay can be produced i a range
of sizes, with cvlinder diameters of up
to several feet, perhaps larger, accord-
mg to Anthonv Casabona, director of
ITT Laboratories” Avionics Laboratorvy.

How it Operates

The ITT Labaoratories device utilizes
a high intensity cathode rav tube, an
optical projection svstem, and a rotat-
ing translucent sereen within the glass
cvlinder, in combination with the per-
sistence of vision of the human eve to
create a three-dimensional display,

The motor-driven screen turns at ap-

66

proximately 20 revolutions per second,

Any blip, alpha-numeric character
or other configuration appearing on the
cathode rav tube (CRT) face is op-
tically projected onto the rotating
screen.

[f the blip represents the posi-
tion of an aircraft, for example, and
the airplane’s azimuth position is 90
deg., control circuits cause 1t to
Aash on the CRT face and rotating

screen at the precise instant when the
screen is at a 90-deg., azimuth posi-
tion, disappearing from the CRT and
the screen immediately thereafter.

If the CRT emplovs an E-scope dis-
plav. in which target range 15 dis-
plaved along the honzontal axis and 1ts
altitude along the vertical axis of the
CRT, then the blip projected onto the
rotating screen will appear at a corre-
sponding distance from the center of

SERIAL INPUT

_.|

‘ROTATING
SCREEN

& |

TACH OR
SYNCHRO OQUTPUT

DEFLECTION
CRT

)

4 8 —-
STORAGE
YOREG = AND
TRANSLATER
i BRIGHTENING VIDED
CRIVER

SWEEP

GENERATORS

SPECIAL synchronizing controls are required for cathode ray tube used with 3-D display.
Target range and altitude coordinates are displayed on tube face, with instant of display
corresponding to target's azimuth position, as shown above.
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the glass cylinder and height above its
base.

Because of the persistence of vision,
the blip appears to be suspended in
darkened space within the glass cvlin-
der at an azimuth, altitude and range
corresponding to the airplane’s actual
coordinates relative to sensing radar.

There 15 no reasonable limit to the
number of tareets which can be dis-
plaved within the glass cvlinder. As
the rotating screen reaches the azimuth
position corresponding to another tar-
get, its range and altitude are bricfly
displaved on the cathode rav tube and
opticallv flashed on the screen.

The model displaved here, using a
cylinder measuring approximatelv 12
in. in diameter and six inches high,
emploved small lamps instead of a2
CRT for producing target blips. The
blips were broader and not as bright as
those which shonld be realizable with
a high brightness projection tvpe CRT.
according to Raymond Bassett of TTT
Laboratories.

Despite these limitations, the three-
dimensional effect was pronounnced and
instantancous, requiring no  special
focusing of the eves or concentration.
In the demonstration model, all of the
targets were fixed except one which
appeared to flit through the glass evlin-
der like a butterflv. Because the screen
is translucent, the displav can be viewed
from anv azimuth position.

To balance centrifugal forces on the
screen, a black vane of equal size is at-
tached on the opposite side of its motor
drive shaft. Bv placing white grid mark-
ings on this black vane, and using a
stroboscope, it is possible to in effect
position the grid alongside any target
and determine its three coordinates.

Anv alpha-numeric character or con-
fisuration that ecan be produced on a
cathode rav tube can he displaved on
the rotating screen by means of the
optics. (See sketch.) Resolution is
limited onlv by CRT spot size and de-
flection, and the qualitv of the optics
used, Bassett savs. Target blips can be
crased as quickly as on a conventional
CRT.

If a colored display is desired. a
high-speed color wheel (similar to that
nsed in carlv color television) can be
inserted between the CRT and optics,
suitablv synchronized, to produce anv
tarzet (s) in anv color, Casabona savs.

The 3-D display was developed with
ITT funds. Company now 15 anxious
to find an interested customer 1 order
to build a fullv operable model. This
would include the use of a CRT and
design of control cirenits needed to
synchronize CRT display with the ro-
tating screen, Casabona estimates that
such a model could be built for ap-
proximately $100,000 in less than 12

months.
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ﬂﬂpﬂff”ﬂjt}’... new brochure shows the capabilities

and facilities which have enabled Ball Brothers Research
ta make such outstanding achievements in the satellite
and related fields. .. shows the variety of company projects
in research, development, and fabrication...shows why
Rall Brothers Besearch presents an opportunity for scien-
tists and engineers with above average abilities.

WRITE FOR YOUR COPY TODAY

BALL BROTHERS RESEARCH CORP.

DEPARTMENT R-5
INDUSTRIAL PARK —BOULDER, COLORADO

Hillerost 2-2966

A Subsidiary of Ball Brothers Company, Inc.
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UNI-FLEX

ADVANCED
TECHNIQUES IN
EXPANSION
JOINT
FABRICATION

U-SPAN BELLOWS FOR HIGH
PRESSURE, HIGH TEMPERATURE
SERVICE

Uni-Flex manufactures expansion
joints in all sizes and shapes for
Refinery, Power, Chemical and
Processing applications. In the large
illustration, a U-Span type cradled
and hinged joint is absorbing offset,
angular and rotational displacement

due to high temperature and
pressure. Manufactured in any

shippable size.

LOW PRESSURE CONVOLUTES
AND BELLOWS FOR
CRYOGENIC SERVICE

Uni-Flex convolutes are hydro-
formed from single or multi-ply
material with emnphasis on low
spring rate and pressure loss.
The low reaction forces result
from many close-pitched and
multi-ply corrugations. Faster
de-icing and better flow
characteristics are possible
with this design.

VUSSR A | [k e PR o L

L-___H

68

DESIGNING AND MAMUFACTURING
TO CUSTOMER SPECIFICATIONS

Other Uni-Flex Lines [nclude:
COMPLETE CRYOGENIC SYSTEMS FOR
LIQUID OR GAS TRANSFER AND STORAGE
QUICK-OPENING DOORS & COUPLINGS
PLASTIC PRODUCTS FABRICATED TO
CUSTOMER SPECIFICATIONS

| | |

|
For Complete Information Write Dept. C-3 I

UNI-FLEX

MANUFACTURING & ENGINEERING, INC.

5545 E. Slauson Avenue = Los Angeles 22, California
OVerbrook 5-8070
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» New Elint Technique—Countermeas-
ures technique capable of determining
unknown radar’s technique within 1%
and direction—both azimuth and ele-
vation—to within ¥ deg. has been de-
veloped by I]LLtrmnE Specialty  Co.,
Glendale, Calif. Necessary data can ‘t}:,
obtained from a single radar pulse,
COMPpany savs. Lqm]::m:.nt emploving
the technique would weigh 50 1b., oc-
cupy about 1 cu. ft., according to the
company.

» Dual-Purpose Satellites—Earth satel-
lite system which could provide both
countermeasurcs data and emergency
communications with airborne bombers
will be proposed soon to a number of
militarv agencics by Electronic Spe-
cialty Co.

» Oscillistor Studies Pushed—The oscil-
listor—a contraction of semiconductor
oscillator—is being investizgated by RCA
Lahoratorics as a  possible solid-state
frequency selective amplifier. First out-
lined at the Solid-State Device Re-
search Conference by R, D. Larrabee of
RCA., the oscillistor consists of a semi-
conductor specimen subjected to a mag-
netic ficld and connected through a
d.c. power supply to a lead. Frequency
of oscillating voltages at the load are
determined In Hl..lf’l‘.lltlldﬂ' and orienta-
tion of the magnct:i and electric fields
and the surface condition of the semi-
conductor. Work is now sponsored by
a six-month Wright Air Development
Division study contract entitled Molee-
ular 'IIIH‘I';I]'!I]E_‘-:‘ll‘.l'kllliﬁﬂ'l'ﬁ and Band Pass
Amplifiers.

» West Coast Solid-State Research
Conferences Begin—5Series of Woest
Coast solid-state devices rescarch confer-
ences got under wav on Oct. 20 and
21 at Stanford Rescarch Institute. Spon-
sored by the West Coast Subcommittee
on Solid State Devices of the American
Institute of Electrical Engineers and
the Institute of Radio Engineers Pro-
fessional Group on Electronic Devices,

the scries will explore many facets of
research in  semiconductor, magnetic,
and clectro optical devices. Mectings
are open to scientists and engineers
who agree not to photograph slides or
take notes so as to abet frank exchange
of carly or tentative research r::qu]th.

» Micromodular Components Division
has been formed by Ling-Temco Elec-
tronics, Ine., Dallas, to design, produce
and market logic circuitry modules for
transistorized computers, custom semi-
conductor assemblies and high and low
voltage rectifers. Division will be
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housed in space leased at 1859 So. Man-
chester Ave,, Anaheim, Calif,

> Air Force declared the Arst Ballistic
Missile Early Warning Svstem station at
Thule, Greenland, n]ath{m al Oet. 1.
Second BMEWS station at  Clear,
Alaska, is scheduled to become opera-
tional next summer.

» General Flectrie Missile and Space
Vehicle Department will build a solar
test facilitv near Phoenix, Arnz, which
will permit testing of the largest solar-
powered static generabting systems now
being built for space applications. ['a-
cility is to be readv by February,

» Hamilton Standard Division of
United Aircraft will produce a dead
reckoning  navigation svstem for the
anti-submarine hvdrofoil ship being de-
veloped for the Navy by E[JLHW Air-
plane Co. (AW Sept. 19, p. 171)
Svstem would include a navigation plot-
ter; navigation analog computer; ship's
course indicator; ship's speed and dis-
tance indicator; and three control units,
including range and bearing transmit-
ters.

NEW AVIONIC
PRODUCTS

® Alpha-Numeric readout modules, vis-
ible to 70 ft., displav anv English-al-
phabet letter and anv numeral from
0 through 9 in characters 3 in. high,
2 in, wide. Indicating segments are
white agamst black background. Op-
erates on low power d.c. signal, from 1
to 50 v., with response time of less

Two basic tvpes: 203
(momentary) and 204 (momentary or

than 0.1 sec.

pulse-controlled latching).  Modules,
which can be fitted together or panel
mounted, measure 3% in. high, 238 in.
deep, 21 in wide. Manufacturer: Al-
lard Instrument Corp., 146 E. Ind 5t
Mineola, Long Island, N. Y.

e Voltage-to-frequency converter, called
Magaverter, produces output square
wave whose frcr[m:m:!: 1s directly pro-
portional to applied (input) vol tage. In-
put-output linearity is within }'-"r in
standard configuration, while “Red Line

Magaverter” has linearity of 0.1%
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B&n&n:-Pae;ﬁc Division and Bendix Research
- Laboratories have developed an entire
family of anti-radar guidance and detection

systems — available i in awldﬂ*?ﬂﬁah




with temperature stabilitv better than
30 ppm/deg. C., according to manufac-
turer.  Light standard models provide
full range of output frequencies, from
30 cps. to 25,000 cps. Maximum full
scale frequency is adjustable over a 4:1
ringe with built-in attenuator. Standard
"f'li.l:"'-. |I.l"|‘|;' ]IIF:II_II_' "|I'.|]!:|£I:_' '|.|.1|g[.""| I'IF ﬂ—li
(-10 and 0-100 v. The static, solid-state
device measures approximately 44 x 33
v 5% in. Manufacturer: Pioneer Mag-
netics, Inc., 850 Pico Blvd., Santa
Monica, Calif.

o Militarized tape perforator, strength-
cned for use in ground support equip-
ment, operates at speeds from 0-30 col-
umns per second on standard code chan-

nels 5. 6. 7 or 5. Pertorator 1s available
with [mn{htﬁ for metahized m}'i.ir tape.
Manutacturer: 'I‘L'l{.'c't'atn[mting {Zurp.,

Diata Instruments IDiv., 125838 Saticov

St., North Hollywood, Calif.

\

e High-power X-band klystron, Serics
VA-849. rated at 20 kw. continuous-
wive (CW), tor appheations requinng
verv low AN and I'M residual noise, 1s
called highest CW power Klvstron ever
offered ftor X-band, by manuficturer.
Klystrons cover frequency range  of
7,125 to 8,500 mec., are tunable over a
60 mc. band, provide power gain of 37
db. and minimum bandwidth of 30 me.
I'he svnchronously tuned power gain
and bandwidths are 53 dh. and 15 mec.,
respectivelv. Tubes are focused clectro-
magncticallv, Manufacturer: Varian As-
sociates, 611 Hansen Wav, Palo Alto,

Calt.

e Miniature telemetry power amplifer,
Type 1114A/1114B, with 15 watts out-
put, weighs only 14 oz, Amplifier oper-
ates over entire 215 to 260 mc. tele-
metry band, at altitudes up to 100,000
ft. Manufacturer: Tele-Dynamics Dhv.,
American  Bosch Arma  Corp,, 5000
Parkside Ave., Philadelphia, Pa.

Radar-Oscilloscope Camera Processes Film

Radar-oscilloscope strip-hlm camera processes film within the camera in one minute without

tanks of processing solution. The variable speed camera, with transport speed range of 0.25

to 12.5 in./fsec. uses 70-mm. film in lengths up to 100 f. Camera and processing unit
weigh 15 b, Device will be available in January. Manufacturer: Chicago Aerial Industries, |
350 West Northwest Highwav, Barrington, 111, '

MOTOROLA

CLOUD 9

ASSEMBLY
LINE

RELIABILITY is designed into
Motorola military electronic systems
and equipment from the beginning...
not patched on later...an inherent
characteristic of all Motorola products
for three decades. From cloud nine to
assembly line, from original concept to
completed military contract, uniform,
dependable performance under severest
operational environments is more than
an objective...it is an obsession at
Motorola. This spirit motivates 850 top
scientists and engineers and more
than 3000 technical specialists in all,
deployed at Motorola’s six wholly-
owned facilities, exclusively engaged
in electronics for defense.

Consistent reliability in a broad mix of
military electronic programs has won Motorola
its reputation and responsible roles in these,
and other advanced fields:

« Military Communication Systems & Equipment

» Data Transmission, Processing & Display Programs

« Missile Systems, Electronics & Instrumentation

« Electronic Warfare & Countermeasures Frograms

* Anti-Submarine Warfare Systems & Equipment

« Applied Research & Development in Microelectronics
e Advanced Radar & Sensar Developmen!s

= Salid State Developments in Materials & Devices
+« Navigation Systems & Equipment
« Survaillance Syslams

For more detailed information, a comprehensive
brochure will be mailed on request.

Qualified technical personnel are invited to
join recognized leaders in many fields of
science at Motorola...and share in solving
complex military electronics research,
development and production problems.
Write to the area of your choice.

CHICAGO 51, ILLINDIS

1450 NORTH CICERO AVENUE
SCOTTSDALE, ARIZONA

8201 EAST McDOWELL ROAD
RIVERSIDE, CALIFORMIA
8330 INDIANA AVENUE
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All aspects of America's present and fulure defense
forces — detection, interception and retaliation —
would be impossible without electronics, Checking
out, aiming, launching, guiding and firing of missiles
... all require electronic equipment of ever-greater
sophistication. Every piece of this equipment, in
turn, requires thousands or hundreds of thousands
of extremely reliable semiconductors, Transitron —
America's leading producer of quality semiconductor
— is constantly developing even maore reliable and
more versatile semiconductors in anticipation

of tomorrow's defense needs.
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wherever there’s electronics...there’s “Tra ngitran

TRANSISTORS, DIODES, RECTIFIERS, SWITCHES, REGULATORS, REFERENCES, ENCAPSULATIONS, THERMOELECTRICS

TRANSITRON electronic corporation = wakefield, melrose, boston, mass. = sales offices in principal cities throughout the U.5.A. an1 Europe = cable address: TRELCO

SPACE TECHNOLOGY

Oscillating-Electron Ion Engine Tested

By Michael Yaffee

E. Hartford, Conn.—United Aircraft
Corp. has entered the fast-growing
clectrical rocket propulsion field with
an  unusual  oscillating-clectron  bom-
bardment 1on source that produces 3
high-velocity, clectrically neutral plasma
beam,

United's Rescarch Laboratories, which
developed the ion drive with company
funds, now has a research and develop-
ment contract from the Air Force Re-
search Division of the Air Research and
Development Command to mvestigate
the operating mechanisms of the device.
The contract is to run for 13 months
and, it is hoped, will lead to a develop-
ment contract.

Principal attraction of UAC’s ion
drive 1s 1ts reported ability to produce
an electrically neutral beam. This al-
leviates  the  space-charge cffect—the
buildup of an clectrical charge on the
vehicle which wonld draw  the op-
positely charged particles back onto the
vehicle instead of permitting free exit
mto space—which limits the beam cur-
rent or power of manv of the other
proposed ion rocket engines. This
means that theorctically there 15 no
limit to the thrust capabihity of the
UAC device and that depending upon
the availability of a suitable nuclear
reactor or other power supply it could
produce over 1,000 lb. of thrust if de-
sired, according to UAC scientists,

Strong Competitive Factor

Moreover, thev feel that this par-
ticular 1on drive gives UAC a strong
competitive position with other com-
panies whose 1on engines still require
development of means to successfully
inject neutralizing electrons  down-
stream.  Demonstration model of the
UAC 1on engine could be flown in a
satellite within two vears using a battery
power source, savs the companv. First
actual application of an 1on engine is
expected to be in the proposed 24-hr.
communications satellite, wherein an
ion engine, probably powered bv the
North American Aviation SNAP-8 nu-
clear reactor, will be used to boost the
satellite from a near-carth orbit to a
“stationary™ 22,500-mi. orbit.

At the present time, there are four
oscillating-electron ion sources in op-
eration at United Aircraft Corp. Re
scarch Laboratories here, each capable
of producing up to .01-1b. thrust accord-
img to company scientists, The first
unit, which was built oniginally for in-

WITH SOLENOQID CART rolled back, United Aireraft Corp.’s oscillating-clectron ion engine
can be seen above inside glass vacuum system used to simulate space environment.

NUCLE&RN
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CENERATON

BADIATOR

COMPLETE electrical propulsion system based on UAC ion engine is diagrammed above.
Scientists in UAC Research Labaoratories electrical propulsion facility (below) check three of
the group's four ion engine test stands,
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PREDICTED optimum operating efhciencies
of cesium ion drive and United Aircraft jon
engine are plotted (on vertical scale) against
:i]:E.t:iﬁc: impulse. Chart shows UAC device
reaches its best efhciency (50-609¢) at lower
specihe impulse than cesium engine.

vestigation into the physics of very high
temperature plasmas, is still being used
primarily for the non-propulsive plasma
rescarch,

The other three units were designed
and are being utilized solelv for space
propulsion research. Among other
Hlillgﬁ, UAC saientists are investigating
different propellant feed svstems. One
device, for example, 15 being used for a
study of condensable propellants such
as mercury which mav prove amenable
to pumping simply bv condensing the
expellant on a cold surface mstcad of
requiring the large vacuum pumps now
being wvsed 1 test-stand work. In an-
other umt, UAC scientists are nves-
tigating the use of carbon dioxide as a
propellant and, later, will probably ex-
plore the propellant potential of other
human waste byproducts.

UAC scientists readily point out that
their 1on drive has another important
advantage in that it can use anv mate-
rial as a propellant that can be vapor-
ized at a temperature below that of the
container material melting point which,
in the case of tungsten tankage, would
be approximately 6,200F. The UAC
ion drive, savs group supervisor Dr.
Russell Meyerand, Jr., is not limited as
many other ion rockets are to the high
cost, low iomization potential, alkal
metals such as cesium, To date, UAC
researchers have used carbon dioxide,
helium, neon, argon, hvdrogen, nitro-
gen, mercury, krvpton and even hot
breath (contained in a blown-up bal-
loon) as working fuids.

lon Source

Basically, the UAC oscillating-clec-
tron ion source consists of a cathode,
ive anode nngs and a ground nng
jomed to form a tube, a senes of pan-
cake solenoids which slip over the tube,
and a backplate at one end of the tube
through which the cathode and propel-
lant feed line project.

The other components that would go
to make up a complete propulsion svs-
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tem—nuclear reactor or other power
source, heat exchanger, turbine, gener-
ator and radiator—are not part of the
present UAC  Research  Laboratories
project which is concerned only with
wn drive itself. or the most part,
these other components will be common
to all electrical propulsion svstems and
are generally being Il'l"n.L'-.‘l'IgfttlLd mele-
and{,ntI} ~orth Amencan Aviation,
for example, is building the SNAP 8
reactor, Aerojet-General is developing
the power conversion equipment for the
reactor, and Pratt & Whitney and other
groups are doing rescarch on space
radiators.

Development of each of these com-
ponents or subsvstems entails its own
special problems. In the case of the
radiator, for example, walls and tubing
will have to be made strong enough to
protect against meteoroid penetration
and this could add signihcantly to the
weight problem, It is conceivable, savs
onc NASA scientist, that in an electrical
propulsion svstem using a 100-megawatt
reactor and with a "[Juwmmatt ion
drive, radiator weight nught run any-
where from 42,000 1b. to more than
1 million 1b.

How it Works

Briefly, this is how UAC’s oscillating-
clectron bombardment ion drive m:rha
Alternating current is fed to the cathode
which is a nickel screen covered with
lanthium hexabonide. The electrons
emitted from the cathode and attracted
by the five positively r_hargt_cl anode
r1n-:H. travel down to the open end of the
hth Here, the electrons come under
the influence of the grounded rng
which forms the last scgment of the
tube and is at the same potential as the
cathade. Thus. instead of escaping out
the end of the tube, the clectrons are
repelled  back  toward  the  eathode.
Trapped in effect in this potential
“well,” the electrons oscillate axially n
the tube,

Although some of the clectrons travel
radially to the walls of the tube where
thev are lost to the anodes, most of
them are constrained by the solenoid’s
magnetic field and oscillate along the
longitudinal axis of the tube. Current
through the solenoid coil surrounding
the tube creates a strong magnetic held
in the tube whose lines of force run
parallel to the tube axis. The charged
clectrons and ions are ticd to these lines
of force and move in helical paths along
them.

The electrically neutral working fluid |
is mtroduced into the tube or duct at
pressures of 107 to 107" mm. of mer-
curv. (In the laboratorv, the ion drive
is enclosed in a glass vacuum svstem
which, of course, would be unnecessary
in the natural vacuum of space.) Bom-
barded bv the oscillating electrons, the
ncutral pmp{*l].uw mnlﬂculu lose an

General Electric contributes

to another space FIRST

How NERV Returns Highest

NASA’s Nuclear Emulsion Re-
covery Vehicle, developed by
General Electric Missile and
Space Vehicle Department, is
highest space probe ever to be
recovered.

Another major step In space ex-
ploration was achieved September
19 when NASA's first NERV—

|Nuclear Emulsion Recovery Ve-

hicle—was successfully recovered
‘after a 1200 nautical mile-high flight
into the Van Allen space radiation
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belts. NERV brought back detailed
measurements of the belts’ radia-
tion intensity.

Carrying a nuclear emulsion pay-
load deep 1into space, NERYV
“photographed’ tracks of the belts’
charged particles in ranges from 5
Mev upward. Precise measurements
of this radiation must be obtained
before optimum shielding can be
designed for manned space vehicles.

Recovery of the wvehicle after
flight—rather than relying only on
telemetered information — permits
scientists to analyvze the nuclear
emulsion directly. Thus they acquire
a clearer picture of the composition
of the belt, the intensity of the
charged particles, their wvelocities,

Space Radiation Measurements

distribution and direction of move-
ment.

General Electric’s Missile and
Space Vehicle Department designed
and built the Nuclear Emulsion
Recovery Vehicles for the National
Aeronautics and Space Administra-
tion's Goddard Space Flight Center.

NERV is readily adaptable to
many research missions . . . where
exposure of the payload to the space
environment and recovery after
flight is desired.

To learn more about NERV and
other MSVD programs leading to-
ward man's entry into space, write
to Section 160, General Electric
Missile and Space Vehicle Depart-
ment, Philadelphia 1, Penna. 160-82

GENERAL @3 ELECTRIC

MISSILE AND SPACE VEHICLE DEPARTMENT
A DEPARTMENT OF THE DEFENSE ELECTRONICS DIVISION

FOR MASA's Goddard Spoce Flight Center,
MS5SVD built this Nuclear Emulsion Recovery
Vehicle. Hera a scientis! examines the pay-
load which extends during flight fo record a
visual profile of ionizalion particles in the
Van Allen radiation belts. Below, NERV's

recovery package is shown.

APOGEE

PAYLOAD
RETRACTS

PAYLOAD
EXTENDS

MISSION PROFILE is illustrated above. After
burnout of the rocket's four stages, a linear
actuator extends the emulsion package. Pay-
load is exposed through its apogee of ap-
preximately 1200 noutical miles and until
the wehicle is within opproximately 250
nautical miles of the earth vpon return.
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Electrical Rockets

Current interest in electrical propulsion systems is due perhaps more than anything
else to the development of the new, high-thrust chemical boosters with large
payload capabilities.

Low-thrust electrical rocket propulsion systems are most effective and practical in
space where they can produce almost unlimited jet velocities with an extremely
small consumption of fuel. Too, in space, where the effect of gravity is negligible, the
large mass of the electrical propulsion system—the ion drive along with the power
supply, turbine, generator and propellant svstem—is no longer the problem it is on
earth or in the atmosphere.

Basically. electrical propulsion systems can be divided into three groups: the
electrostatic rocket in which the working fluid (the positively-charged ions and nega-
tively-charged clectrons) is accelerated by voltage alome to the desired cjection
velocity; the electromagnetic rocket in which an clectrically induced magnetic foree
is used to accelerate the charged particles; and the electrothermal rocket in which
electrical energy is used just to heat a propellant gas which is then expended rear-
ward throngh a nozzle without the aid of electrical or magnetic fields. The govern-
ment, throngh NASA, the military services and contracts with private industry, is
currently investigating all three groups.

These three basic tvpes of electrical propulsion are then further divided and
classified as follows:
® LElectrostatic rocket: most electrical propulsion work today is concentrated in this
category. Aerojet-General, Convair, Curtiss-Wright, Electro-Optical, General Electric,
Goodrich-High Voltage, Hughes, Martin, Rocketdvne, Thompson Ramo Wooldridge,
and United Aircraft are believed to be among the industry finms presently carrving out
research and development in this area.

A. lon rocket engines.

1. Surfice contact engines, probably the most popular today, in which ions are
tormed when materials with low ionization potentials such as cesium and robidium
come into contact with the heated surfaces of metals such as tungsten and plati-
num which have high work functions.

2. Bombardment engines in which ions are formed by electron impact on neutral
propellant material. Examples of this gronp are the duoo-plasmatron and the
oscillating clectron drives,

B. Colloid rocket engines, Here, charged particles (colloids or even ionized dust)
much larger and heavier than ions (but still generally less than one micron in
diameter) are accelerated electrostatically.
® [lectromagnetic rocket: At the present time, there are roughly three basically
different types of plasma or magnetohydrodynamic (MHD) rocket engines. In all of
them, the plasma is produced either by are discharge or induction heating and then
accelerated electromagnetically.

A. Traveling wave aceelerator. Plasma produced by induction heating is caught
between traveling magnetic waves and accelerated through a tube.

B. Plasma gun. Plasma is accelerated by current flowing within the plasma inter-
acting with an externally produced magnetic field except in the case of the pinch
tvpe engine in which the magnetic field is internally generated. Besides the pinch
type device, the engines in this category include the magnetohyvdrodynamic shock
tube, plasmoid guns, MHD rotor accelerator, Kolbe tube, and transient magnetic
field accelerator,

For the most part, rescarch and development on electromagnetic propulsion is
being carried out in government and university laboratories such as those of
University of California Radiation L‘lhﬂhll’ﬂﬂ at I_.]'-.l:!:'mm'r.', Los Alamos Scientific
Lﬂhnratnrj. Stevens Institute of T{:ﬂhﬂu!ﬂg}' and Temple University and the
National Aeronautics and Space Administration. In industry, Republic, General Elec-
tric, Fairchild, Lockheed and Borg Wamner are among those believed to be working
in this held.

C. MHD accelerator and plasma pumps. Plasma produced by external means is
pumped and accelerated out a duct by a force created by crossed electrostatic and
magnetic felds applied to the plasma,
® Flectrothermal rocket: As indicated by the name, this group technically falls be-
tween the true electrical rocket and the true thermal rocket. In the are jet or plasma
jet engine, the working fluid or gas is heated by electric arc discharge and expanded
supersonically through a rocket nozzle to produce thrust.

Most of the work currently under wiv on electrothermal propulsion devices stems
from the development and use of plasma jets as research tools in re-entry vehicle
studies.

Aveo, General Electric and Giannini are among the firms reported to be working
presently on electrothermal propulsion units,

clectron and become positively charged
10115,

The secondary  electrons, those
knocked off the propellant molecules,
also become trapped and oscillate,

The electrostatic potential well whose
profile has been shaped by the research-
ers (by altering the mltagt: on the dif-
terent clectrodes) to trap electrons, acts
as a potential “hill” for the ions, accel-
erating them in a directed beam out of
the tube. At the same time, say UAC
rescarchers, it has been found that as a
result of the system’s high electron
mobility, the copious quantities of elec-
trons available in the oscillating electron
current and the presence of ion space-
charge held, electrons are drawn into
the ion beam, creating an electrically
neutral plasma exhaunst. The velocity of
the exhaust beam can be altered to suit
a specthe mission requirement, they add,
bv altering the voltages on the elec-
trodes or In using a different molecular
weight prn]:rt:llcmt

Not onlv 15 the exhaust beam neutral
i density (that is, the number of nega-
tive electrons equals the number of
positive ions in a given volume of expel-
lant), 1t 15 t:mp-hau.ﬂ.d but 1t 15 also
equal in current (that is, the number of
electrons and ions e¢jected in a given
amount of time is the same). To verify
this, UAC rescarchers have transmitted
microwave beams through the exhaust.
Diffraction of the beam indicates that
clectrons are dehnitely present in the
exhaust, and measurement of the phase
shift of the microwave beam shows an
equal density of clectrons and ions.
UAC researchers have also put a Lang-
muir probe in the exhaust and inde-
pendently measured the plasma poten-
tial and electron density,

This ability to prnﬂm:a an electrically
neutral beam, which is the principal ad-
vantage claimed for the UAC device
over {1t|1f:1' on drives, 1s most important,
sayvs Dr. Meverand. [f the density of
electrons and ions in the exhaust were
unequal, a space charge would build up
in the ion drive. The excess tvpe of
charge would slow down similar type
charges trving to leave the exhaust duct,
therein limiting current and thrust and
also, by repelling each other, would
spread the exhaust beam apart, creating
a loss in horizontal thrust components.

[f the currents (number of charged
particles exhausted in the same time)
are unequal, a charge would build up on
the vehicle. This would cause oppo-
sitelv charged particles in the exhaust to
curve back onto the vehicle and after
perhaps onlv a microsecond, the engine
would stop.

In other tvpes of lon engines, an
electron emitter i1s located downstream
to reinject electrons into the ion beam,
generally right after the beam leaves
the accelerator section.  However, beam
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neutralization 15 proving a big problem;
and, says Dr. Meverand, there is still
some doubt that electrons can be suc-
cessfully injected into 1on beams.

As far as the performance of the
UAC Research Laboratories’ oscillating-
clectron ion drive goes, Dr. Meverand
and his group have computed a number
of design parameters.

Among the more significant of these
are the following:

e Specihic  impulse. The UAC 1on
rocket will operate at specifiic impulses
ranging from 2,000 to 10,000 sec.
o Thrust. To date, the device has pro-
duced thrusts estimated at .01 1b. In
the future, thrust theoretically will be
limited only by the available power
supply.

fhiciency. Present engines are run-
ning at 10-25% efficiencies; later units
should achieve cfficiencies as high as
50-60%.
¢ Thrust-to-weight ratio. This ratio
should mamtain itself at 107,
® Beam current and power. UAC scien-
tists so far have obtained beam currents
of 5 amp. and beam powers of 400 watts
and eventually expect to obtain cur-
rents of 20 amp. and powers up to 10
kw.
® Voltage. Present and anticipated o
crating voltages range from 200 to
1,000 volts.
® Mass. lon drive itself will weigh 200
Ib., while the power supplv and other
propulsion components will weigh ap-
proximatelv the same as for other elec-
trical propulsion systems.
¢ Power consumption. Present con-
sumption is 1 kw. and will go to 300
kw. in later units.
¢ Propellant consumption. Operating at
a specihe mmpulse of 4,000 see. and at
a power input of 163 kw, a UAC
ion rocket will use .08 1b. of argon per
hour to produce a thrust of 0.1 1h.
e Design litetime. UAC researchers es-
timate 10,000 hr, or more,

Most ion propulsion svstems de-
signed so far have specific impulses be-
tween 5,000 and 25,000 sec.; and,
according to the Martin Co.'s W illiam
R. Corliss, bv 1965, the cesium surface
contact 1on rocket is expected to achieve
an efficiency of 73%. For certain mis-
sions, however, particularly those of
more immediate interest such as rais-
mg an carth satellite to a 24-hr. orbit,
savs Dr. Meyerand, specific impulses in
the 2,000-5,000 sec. range appear more
attractive.

It is in this range, he adds, the
oscillating-clectron ion drive outshines
other electrical rockets such as the
cesmm ion drive. For example, he savs,
in raising a satellite from a 300-mi.
orbit to a 22,500-mi. orbit, the cesium
rocket would take 30 davs and would
have a payload-to-gross weight ratio of
only 40% while the oscillating-clectron
engine could do the job in 15 davs
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with a payload-to-gross weight ratio
of 50%.

The reason for this, he says, is that
the oscillating-clectron  ion  engine
achieves its best predicted cfheiency
(50-60%) at a specihic impulse of
approximately 2,500 sec. The cesium
wm rocket doesn't match this efhciency
until reaching specific impulses of 5,000
to 6,000 sec., and doesn’'t achieve its
best predicted efhciency (73-85%)
until operating at specihc 1mpulses
above 11,000 sec.

It is in the specific impulse range of
2,000-5,000 sec., Dr. Meverand says,
that the problem of space charge cur-
rent limitation becomes most severe for

the surface contact ion type of engines.
For a cesium 1on drive to overcome the
space charge hmitahon and produce
more current (1lons/sec.) or thrust, the
voltage applied to the anodes can be
increased, but this means a much
larger and heavier power supply will
be needed. While thrust goes up
linearly with the exhaust velocity or
specific impulse, Dr. Meyerand points
out the electrical energy required to
accelerate the charged particles to a
given exhaust veloaty goes up with
the square of the velocity.

It is unlikely that UAC's oscillating-
clectron ion engine will ever require
more than 1,000 volts, he says, while
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Th; I_-I_oul_'s i-lere_
Are The
Most Critical

Run-in 15 the most critical time in the

ﬁ | life of an engine. Run-in burnishes
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} the parts, guarantees, to an amazing
degree, the successful life of the
~— engine, More care in the test cell
“f means more long term protection
for your pocketbook.

b Here's four typical Airwork Test
Cell Extras that make sure your en-
gine i5 ready for maximum service:

Qil pressures and temperatures are
read in many different parts of
the engine — helping us pinpoint
possible malfunctions before they
occur. The volume of oil moving
through the engine is measured,
1oo.

Ignition systems are checked with
a Scintilla ignition analizer. This
makes sure every component is
interacting properly.

Qil consumption and fuel con-
sumption are checked by extreme-
Iy accurate instruments. We don't
depend on dip stick tests.

An extra large oil and fuel filtering
System eéxtracts the most minute
particles. Four times during the
run, a lever dumps any foreign
matter on a fine screen for visual
inspection.

We should add a fifth Airwork ex-
% tra — adherence to standards above
i normal factory requirements. Air-
¢ work overhauled engines are eco-

B&= particulars?

ERANCHES 'IN:
WASHINGTON
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COLLINS

COLLINS,

ALPHA

CAPTURE

AN

‘ECHO’

TO

BEGIN

A

NEW

ERA

IN

RADIO
COMMUNICATION

The first two-way voice communication
using the Echo 1 satellite was made

by Collins Radio Company in

Iowa and its systems subsidiary,
Alpha Corporation of Texas. Collins also
conducted signal measurements,
relayed teletype messages and even a
news photo. Participation in NASA's
Echo project is representative of
Collins” space research. Other studies
involve upper atmosphere radiation, and
systems evaluation associated with
space vehicle programs, including a
lunar “soft” landing. Collins also
designed the first radio sextant and
provided communication systems

for Project Mercury and the

X-15 rocket ship.

Challenging opportunities for engineers
and scientists at all locations.

L st E R R L LS B R
i

Lunar Landing Studiea : Mercury Electronics

L L R S T e REE R R

Radio Astronomy X-15 Electronics

COLLINS RADIO COMPANY
ALPHA CORPORATION

COLLINS OLLINS

Dallas, Texas « Cedar Rapids, lowa » Burbank, California
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it 15 conceivable that other electncal
drives such as the cesium rocket wall
require potentials as high as 50,000
volts. Among other things, it is claimed,
this will make the osallating-electron
device more compatible with low volt-
age thermionic and thermoelectric units
and could result in considerable SAVITIES
in weight,

There s, of course, still a great deal
of work to be done before the oscil-
labimg-clectron  10n drive becomes a
flvable realitv. Among the problem
arcas and litte umhhtnml phenomena
currently under study or marked for
future mvestigation here at Umited
Aircraft Corp. Rescarch  Laboratories
are¢ the following:

e Design of the potential “well” and
“hill.” In an cffort to obtain greater
thrust, UAC scientists are experiment-
ing with different electric held shapes,
sccking wavs to increasce ion current
while maintaming a relabively constant
ion energy distribution.

e Thrust loss. Related efforts are under
wav to understand and reduce the
i‘:hummmn of thrust loss caused by
wons going to the cathode instead of
out the other end. By altering the shape
of the clectrical feld, among other
things, UAC researchers hope to reduce
ion loss to the cathode at least to 10%.
e Sputtering. A problem common to
most clectrical  propulsion  systems,
sputtering is caused by the highly ac-
celerated maverick ions that hit the
cathode and knock off chunks of ma-
terial.  UAC  rescarchers  hope  to
minimize this problem agamm through
better clectrical field design and through
use of !atl'nllgl'.'f cathode llliltt"l"l;lls,
different cathode designs and different
propellant injection points.

e Electron loss. Some oscillating clec-
trons are lost quickly to the rll]m.]t_'i.
creating heat and having done httle
uscful work., This d]"l-” means  that
more current has to be anpliud to the
cathode so that new electrons can be
drawn off to replace those that are lost.
Again through improved “well” design
mul t.u-IumuI optimization, researchers
hope to trap electrons more effectively.
e Efficiency. UAC scientists are work-
ing on ways to improve the over-all
L!Iﬂ::wuﬁ of their ion drive. This over-
all figure is actually derived from two
components, working Auid utilization
cfhiciency and power conversion efh-
ciency (beam power/input  power).

To lmprm{_ l:lranllmt utithzation
cthiciency (that is, minimize the amount
of working fluid that passes out of the
device betore it 1s 1omized) and power
comversion  cfiiciency,  experimenters
among other things are varving the
shape of the potential “well,” strength
of the magnetic held, gas pressures,
gas fteed pomts, cathode and anode
design, and voltage levels.

Large Solid Booster
Study Areas Assigned

Washington—"Three companies se-
lected to conduct preliminary design
studies on solid pruik‘”‘.]l]!’ hoosters
weighing 1 million and 7 million 1b.
hm. heen assigned spectfic study areas
by NASA.

Grand Central Rocket Co, will study
and design a rm]imnrpmtm[ first Hfl"ﬂ.‘
Thiokol Chemical Co. has been as-
signed the 7 million Ib. first stage, and
Acrojet-General will studv and t]ulﬂn
stages  for vehicles in both m::ght
I;_']'.]'-.r-.L_‘H.-

Sohd propellant super booster mo-
tors theoretically can have thrust levels
two to three times the vehicle weight,
and the NASA studies are being con-
ducted to determine the ability nf solids
to compete with chemical engines in
Saturn and Nova booster classes.

The three Arms will conduet inde-
pendent six-month studies. They will
share approximately $225,000 in the

contracts (AW Sept. 19, p. 28).

Argo Flare Carrier

Aerolab Development Co.'s Argo E-5 will
be used to carry flash cartridges to 1,000-mi.
.'i".'ihldi.'.‘ in mapping experiments to begin

[*Inl':"m* at 1|iv“r":lllu-p&; Island, Va. USAF
pm]u:r includes nse of widely spaced cameras
which will use tmngnl.ltmu method to de-
terming the exact distance between camera
sites.  Aerolab is contractor for five-stage
rockets and payloads.
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Dyna-Soar Flight Tests Will Involve
Major Geophysical Experiments

Bv William S. Reed

Los Angeles—Dyvna-Soar 15 expected
to serve as a testbed for geophysical ex-
periments during its fight-test program,
Capt. F. R. Anderton of USAF Flight
Test Center, Edwards AFB, told the
Society of Expenimental Test Pilots
here.

Anderton, an aeromnautical research
engineer in the Manned Sp:tf:t‘tmft I'n-
gineering Office of the Flight Test Cen-
ter, said geophvsical experiments have
heen proposed to determine upper at-
mosphere density, pressure, tempera-
ture and composition as well as meteor-
ite and geomagnetic measurements.

Major objectives of the Dwvna-Soar
boost-glide vehicle program will be to
explore the hvpersonic flight regime,
investigate maneuvering capabilities, cf-
feet a conventional landing  through
pilot control, and to evaluate man’s ca-
pability as an integral part of the con-
trol system loop,

An example Anderton used to de-
scribe the magnitude of the research
program is that it will be necessary to
design and fabricate special-purposc
bolts for Dyna-Scar which can carry
loads uniformly vet be resistant to the
extreme temperatures encountered dur-
ing hypersonic fight.

Significant advances have been made
in the knowledge of hypersonic flow,
but there are many perplexing problems
vet unsolved. Mathematical description

of hypersonic flow is a difficult prob-
lem especially when real gas eftects,
viscosity and vehicle conhguration arc
consiclered.  Since present  theorctical
and empirical expressions allow only ap-
proximate solutions, it has become nee-
essary to rely upon wind tunnel data for
cviluation of hypersonic flow field par-
ameters. An extensive free-flight model
and wind-tunnel test program is sched-
uled for Dyna-Soar which 1s roughly
more than three times more extensive
than that expended on the North Amer-
ican X-15. The tests will take place mn
at least five different wind tunnels so
that the limitations of anv one tunnel
can be eliminated from the data, he
said.

Transonic Tests

Transonic tests are of particular in-
terest because of the compromises made
in this regime to provide satisfactory
aerodvnamic characteristics at hvper-
sonic speeds.

The design of a control system for a
hvpersonic glider is a difficult task be-
cause of the wide range of speed and
altitude through which the vehicle op-
erates. Lack of aerodyvnamic damping
at high Mach numbers and the problem
of low efhciency of aerodvnamic con-
trol with the vehicle's long period mo-
tion at low aerodynamic pressures com-
bine to make vehicle control at high
speed and altitude difhicult. Anderton
pointed out that there are severe cross-

f _F:"_ e L

Photo Bounced Off Courier Satellite

This photo of four U.S. Army scientists responsible for Project Courier communications
satellite was sent from U, 8. Army Signal Corps ground station (AW Oct. 17, p. 71) to the
satellite, received and then retransmitted to Ft. Monmouth, N. J. Scientists (seated) are
Walter P. Teetsel, left, in charge of ground sites, and Samuel Findler, ground station
manager. Standing are Project Manager P. W, Siglin, left, and Director G. F, Senn.
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coupling effects also attendant with the
high angles of attack characteristic of
Dyna-Soar. Information from the X-15
Hight-test program will be helpful since
that aircraft will investigate the region
of flow dynamic pressure and will denve
information on the operation of reac-
tion control systems.

The fight-test program consists es-

sentially of these three phases:
¢ Air launch phase which will have the
Dvna-5oar glider carned aloft under a
Boeing B-52. A small rocket engine will
enable the Dvna-Soar to reach low sup-
ersonic speeds allowing the investigation
of low supersonic stability and control
characteristics, trim ability and maneuy-
ering capabilitics. Data also will be
pathered on subsystem operation, ve-
hicle handling qualities, landing char-
acteristics and structural integrity. In-
herent in these objectives is the deter-
mination of vehicle lift-drag character-
istics, stability augmentation system
operation, center of pressure shift, and
stability and control.
® Unmanned ground-launch phase has
as 1ts main objectives the functional and
structural demonstration of the booster-
glider combination and the evaluation
of the escape svstems. Vibration and
noise also will be evaluated at this time.
Demonstration of separation character-
istics; 1.¢., separation of the second stage
of the booster from the first, and separa-
tion of the wvehicle from the second
stage, also is an important part of the
unmanned program. If feasible, the ve-
hicle will be glided after separation from
the booster in order to obtain aerody-
namic performance and stability and
control data.
e Manned ground-launched program
will consist of a series of flights in
which the booster burnout velocity is
incrementally increased as the program
proceeds. IFlights are planned to explore
the stability and control and thermody-
namic flight parameters in a systematic
and progressive manner so that maxi-
mum safety and confidence in each
flight can be maintained. During the
manned program, data such as pressure,
temperature, velocity and altitude will
be obtained. Determination of man's
contribution of discretionary judgment
to achieve optimum performance and
reliability also will be achieved during
flight test as well as an evaluation of
the vehicle’s subsvstems.

Program status of the X-15 rocket re-
scarch vehicle was reviewed by Maj. R.
M. White, USAF, and J. A. Walker,
NASA, including their respective alti-
tude and high-speed record flights.
White described the sequence of events
which occurred on his altitude fight of
Aug. 12 as follows:

After launch from the B-52 at 45,
000 ft., all eight thrust chambers were
lighted while an 8-deg. angle of attack
was maintained. With the application
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of thrust, the initial altitudc loss was
arrested at about 39,000 ft. and a climb
maintained to 60,000 ft. At this alti-
tude. the aircraft was accelerated to
Mach 1.9, after which a 1.5g pullup was
initiated and maintained until attaiming
full back stick at 18.5-deg. angle of at-
tack. Full aft longitudinal control cor-
responds to 35 deg. of stabilizer de-
flection and the airplane’s pitch angle
at this point was 48.5 deg. Engine burn-
out occurred at 118,000 ft. at an angle
of attack of 10 deg. |

IFollowing a zcro-lift trajectory, maxi-
mum altitude was reached. At burnout.
10-deg. rather than zero-deg. angle of
attack was maintained. Confidence 1
the analog simulator work which indi-
cated satisfactory stabilitv at low dy-
namic pressure was one of the reasons
for maintaining the 10-deg. entry anglc
of attack, rather than going to zero hift
over the top. Dynamic pressure over the
top was 10.6 psf. at Mach 1.65. The
aircraft response was slow but positive.
An angle of attack oscillation of =5 deg.
within an S-sec. period persisted over
the top but was hardly noticeable, ex-
cept for movement of the angle of at-
tack needle. After passing peak altitude,
White concentrated on stabilizing for
the entry, The aircraft rotated casily to
a maximum 2.6g and arrived level at
50,000 ft. The peak Mach number at
entry was 2.5. The aircraft was at less
than 0.16g for approximately 43 sec.
and less than 0.2g for more than a min-
ute. Stabilizer angle required to man-
tain angle of attack during the entry
was 20 deg. out of a 35-deg. angle avail-
able,

Maximum-Speed Flight

The maximum-speed flight was made
on Aug. 4, three months after Walker's
third flight in the X-15. Practice on the
flight plan and working out of flight-
plan details by use of a ground simulator
and landing practice with a Lockheed
I"-104 proved to be a good substitute
for flight in the X-15 itself, Walker
said.

Launch from the B-52 was made
aver Silver Lake at an altitude of 45,000
ft. and at Mach 0.82. During engine
start, the angle of attack reached about
10 deg. and the airplane dropped to
38,000 ft. before it began to climb. A
relatively large unstable trim change
exists between Mach 1.2 and 1.5 but
no difficulty was encountered in main-
taining an 8-deg. angle-of-attack chmb
schedule for maximum hLift/drag ratio.
At 75,000 ft., at Mach 2.2, pushover to
zero was initiated and Walker observed
that as the angle of attack approached
zero a slow lateral oscillation devel-
oped. The oscillation tended to reduce
in amplitude as the angle of attack and
pitching velocity approached zero. At
the peak altitude of 50,000 ft., at Mach
2.6, Walker rotated the aircraft to
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0.5g and maintained this level for the
remainder of the powered flight. A
gradual increasing dive angle was ob-
tained during the acceleration to max-
imum speed, Burnout occurred at 69,-
000 ft., after the Machmeter had -
dicated above 3.5. Later, this was cor-

rected downward 1o 3.31 from internal
recordings and radar data.

After burnout, drag data and stability
and control data were taken following
which his attention was turned to land-
ing the X-15 on the dry lake at Edwards
AFB.

Heart Failure Threat to Astronauts

Dayton, Ohio—Cardiovascular fatlure
poses a significant threat to the lives of
astronauts, according to Dr. G. Douglas
Talbot, heart specialist and cardiovascu-
lar consultant to U. §. Air Force,

This threat is of concern to medical
men in Project Mercury and will be of
even more concern to those associated
with later space flight projects, Dr.
Talbot told the American Rocket So-
ciety conference here on the anatomy of
manned-space operation.

Other than failure of the vehicle 1t
self, the combined effect of zero-gravity,
aceelerations and stress on the human
cardiovascular svstem s perhaps the
greatest danger Mercury astronauts will
face. Subject of an intensive rescarch
program by Air Force, cardiovascular
failure promises to become a signih-
cantly greater threat to pilots of nter-
planetary vehicles where the effects of
gero-gravity and other factors will be
considerably prolonged.

Results nF extensive  examinations
with the newest techniques and equip-
ment available indicate that the Mer-
cury astronauts are frec of any signs of
cardiovascular trouble. Moreever, Dr.
Talbot said it is hoped that the train-
ing program devised for these men will
keep them free of any disposition to
deposit arterial fat or of any other signs
pointing to cardiovascular trouble,

Another speaker, Dr. Willham I
Ashe, professor of aviation and preven-
tive medicine at Ohio State University
medical school, reported a potental
space flight communications problem.
[t was accidentally discovered in recent
research at Ohio State, Dr. Ashe said.
that if a subject—say an astronaut dur-
ing re-entry—is vibrated at frequencies
of 12-30 cps. in amplitudes from 0.1-
(.25 in. he can’t control the air low in
his trachea and his speech becomes un-
intelligible. |

Dr. Ashe also raised the possibility
which was indicated in experimenting
with rats that astronauts might be fore-
ibly lulled to sleep, in a manner remi-
niscent of cradle rocking, if subjected
to low frequency’ vibrations.

In a report scheduled for the meeting
but not presented, The Martin Co.’s
Edward C. Wortz said that human
error is responsible for 25-30% of all
missile system malfunctions reported
each month. (Copies of the report,
which were available at the start of the
conference, were withdrawn later at

the request of The Martin Co.)

With better malfunction reporting,
Wortz estimated, human error or
human-initiated failures probably would
show up as the cause of 30-50% of all
reported equipment failures and 15-
20% of all unscheduled holds. Pre-
liminary results of a remedial program
recentlv undertaken by Martin at its
Denver facility indicated that the four
most  important  “probable  failure
CAUSCS  are:
® Poor workmanship resulting in con-
demned 1tems.

e Failure to follow blucprints, proced-
urcs, specifications, modihcations, ete.
e Incorrect installation of an item.

Recommendations concerning  spe-
cific problems uncovered by this pro-
aram, according to Wortz, have led to
cquipment redesign and  procedural
changes which have eliminated a num-
ber of costly human-initiated fmlures.

Fugene B. Konecci, chicf of the life
seiences section at Douglas  Aircraft,
discussed the growing importance of
human factors in missiles and space sys-
tems design. A good example, he told
Aviarion \WEEK, is his section at Doug-
las which started out two vears ago with
three persons and now requires 57. At
the present time, cight of his human
factors specialists, figured on a hme
basis, are working on the Skybolt
ALBM and four are working on Nike
Zeus.

Recently, Konecei's section acquired
the responsibility for human factors n
transport design, an arca for which he
sces significant growth potential associ-
ated with the development of super-
sonic and hypersonic transports.

Approximately 110 life science spe-
cialists attended the conference, frst
meeting held by ARS' Technical Com-
mittee on Human Factors and Bio-
Astronautics.

Japan Plans Space,

Satellite Programs

Tokyo—Japan will undertake for the
first time various full-scale space proj-
ects—including a satellite—in Fiscal 1961
which begins next Apnl. Government
has budgeted $3 million for the pro-
gram.

Japan’s Space Development Council,
headed by Kankuro Kaneshige, hon-
orary professor at Tokyo University,
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Today is obsolete...

The “breakthrough™ of every sunrise symbolizes the day-to-
day race with obsolescence which challenges our nation and
its scientific teams. While many achievements today are awe
inspiring, no technological group or organization can rest on
its laurels in this highly-competitive cold war era.

To reach beyend today's horizon, with discoveries that are
meaningful for tomorrow, is the goal of Sperry research.
Toward continued progress in air and sea transportation and
in critical aspects of national defense, our program encom-
passes research-in-depth under such headings as electromag-
netic radiation, gyroscopic phenomena, electron beam inter-
actions, materials sciences., mathematic analysis.

To some, the promise inherent in much we explore today
may sometimes be hidden in such exotic terminology as
magnetohydrodynamics, cryogenics, spin resonance, 1on pro-
pulsion, plasma physics. In these and other fields, our resolve
to bridge the gap between initial inquiry and reduction to
practice will expedite the widespread application of these
new technologies.

Research at Sperry will make continuing, significant con-
tributions to our rapidly expanding environment as the nation
and the free world seek a more peaceful and meaningful way
of life. General Offices: Great Neck, N. Y.

SURFACE

has submitted a recommendation to
Prime Minister Havato lkeda for the
promotion of space science and tech-
nology.

In his report, Dr. Kanashige urged
lkeda to approve these projects to be
undertaken in Fiscal 1961 and 1962
e Complete and launch Kappa 9 tvpe
observation rockets, now bemg de-
signed by Tokvo Universitv's Industrial
Science Research Institute, in I'nu1
1961. Kappa 9, carrying 13.2 1b.
observation Lr.]uli:hn‘l-l:ni 15 said to hL
able to attain altitudes of from 156.4 to
249 mi.

o Start designing and manufacturing
Kappa 10 tvpe rockets which will be
ﬁ]tmhh_ of reaching the same altitude as

Kappa 9, carrving observation equip-
ment weighing from 44 to 66 1b.
Seurees said a total of 20 Kappa 95 and
10s will be built at a cost of $52-million
in Fiscal 1961 and 1962, Observation
equipment includes a 16 mm. televi-
sion camera, radar transmission device,
and other le.lmrnrr imstruments,

e Complete in Fiscal 1961 : parabola
antenna, about 99 ft. n cl:.mlLtU', and
a receiving apparatus of the Postal
Service Ministry's Radio  Technology
Rescarch Institute in preparation for
space  communication  devices which
will be manufactured in 1962,

e Start manufacturing neteorological
nhservation rockets and rockoons, which
will be capable of rcaching maximum
249 mi. in Fiseal 1961 and launch
them in the following fiscal vear.

e Begin designing an artificial satellite
in Fiscal 1961 in preparation for such
a time when Japan reaches launch
capability.

WHAT'S NEW

Publications Received:
Comntdown—The Storv of Cape Can-
averal—\William  Roy  Shelton—Little,
Brown and Co., Boston, Mass. 53.50;
155 pp. A book for voung people cx-

plaining the launching of missiles. 1lus-

trations of rockets .m:l life at Canaveral
1re included.

Practical Air Navigation—Thobum C.
Lvon, Consultant—YWeems Svstem of
Nivigation, Inc.. Anmnapolis.  Md.
S5+.00; 384 pp. paperbound. The com-
mercial edition of the former Civil Aero-
niautics Bulletin No. 24, Study guide for
all FAA pilot ratings.

Leaming to Flv=John 1. Holland—
[olt, Rinehart and Winston, Inc.. 383
Madison Ave.. New York 17. N Y.
55.00: 256 pp. \Written in accordance
with the latest 'AA  licensing  pro-
cedures.  Includes instructions for con-
trolling speed, rolling, taxing, turning,
ete.
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Hawker Siddeley Aviation

LIMITED

¥  ENGLAND =
AIRCRAFT GUIDANCE

AND

GYRO SYSTEMS

Hmoker Airerajt Limited, England, require a Senior Engineer experienced
in hoth the practical and the theoretical aspects of aircraft navigation to
join a4 team engared in developing Weapon Systems for the Hawker P.1127
V/STOL low altitude strike aireraft,

A background of experience with gyro techniques is essential and a knowl-
sillige of airborne electronics and fire control svstems would be highly de-
sirahle,

Applicaits for this senior pogition wlich carrvics Howker Biddeley Super-
annwation ere asked to indicote the salary expocted and availability for
eat ployment, If neecssary intoreicws may be arvoanged in thisa Country but
detailod applications shonld bo sent in the first instanee (o

Mr. R. L. CHITTY, Personnel Supervisor

HAWKER AIRCRAFT LIMITED
RICHMOND ROAD, KINGSTON-UPON-THAMES, SURREY, ENGLAND

12,000 LB. CALIBRATOR
AND THRUST STAND

a weight
is a weight
Is a weight

Pardon our paraphrase, but that
statement seems to express our feeling
that there is no more fundamental

standard for calibrating force
transducers (load cells, if you prefer)
than a set of dead weights. We make oll
types — flexured dual beam, flexvred
single beam, or direct dead weight, and
in any of these types you can have
either equal-sized weights giving a

small number (usually ten) of steps, or

binary weights giving the possibility
of 1000 equal steps with ten weights
(or even 10,000 steps by using 14
weights), We can furnish them
for laboratory use, or built right

into o thrust stand for field *{/Mﬂ_:: — >
calibration. We'd like to send

you our literature or send

a sales engineer fo discuss your
application. Just write or call .

3015 S, Kilson Dr. ® Santa Ana, California
Kimberly 1101 | MAdison B-6281
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Siegler selected
fo produce electronic

launch control system

for silo-launched

ATLAS ICBM

CAREER QPPORTUNITIES
are avallable for

engingers and scienlists.
Write Ffor compiate information.

PLANT LOCATIONS: HALLAMORE ELECTAOMICS DIVISION, ANAHEIM, CALIFORMIA =
YORK » MAGHETIC ARPLIFIERS DiSISI10M. NEVY YORE. NEW YORR

o WAC-LU-LIFT DWESION, SALEM, ILLINLHS

FASADENA AND DUHBAANK, CALIFORMIA

 AOGEN PRESTD NVISIODN, PARAMLUS, NEW JERSEY « SIEG
s COMET MAMUFACTURING DHVISIGN, LTS ANGELLS, CALIFORMIA = CORMMUNITY ANTERNMNA CO., INC., REMC, REVALDA

Convair-Astronautics Division of General Dynamiecs and the U.8. Air
Force have selected Siegler for production of the automatic electronic
launch control syvstem of the mighty Atlas. Production is now in progress
under a major multi-division contract awarded The Siegler Corporation.

The Siegler team in this top-priority project includes Siegler's Hallamore,
Hufford, and Magnetic Amplifiers divisions.

Selection of Slegler for this vital defense requirement demonstrates
recognition of Siegler's superior performance...outstanding performance
deriving from divisional coordination under the dynamic Siegler hasic
corpaorate concept: Progressive mianadgentent of diverse activities with
oulstoandinng wilitary, inadustral, commoreial and consumer capabilities

in order to bring to cach of these ficlds the strengths of the athers,

For information concerning Siegler's capabilities in your field, address
The Siegler Corporation, at address below,

THE SIEGLER CORPORATION

&S10 South Harvard Boulevard, Los Angeles 5, California

HUFFORD DIYISION, EL SEGUNDD, CALIFORENMIA « OLYRMC &G0 AND TELLVISION DIVISICN, LONG ISLARD CITY., MEW
HOLLY-GEMERAL THYISIOMN,

LER HEATER BSOS, CEMNTRALLS, ILLENOS =

MISSILE ENGINEERING

ICBM Base Program Regaining Lost Time

By Larry Booda

Washington—Intercontinental  ballis-
tic missile site activation program ap-
pears to be regaining lost time after
suffering growing pains which hit the
Air Force, Armv, Defense Department,
missile contractors, construction firms
and labor unions.

Maor efforts to case construction and
activation problems have been made
since they became acute last spring.

These efforts included meetings between

Defense Seeretary Thomas S. Gates and
contractors i Julv and labor leaders in
September. These meetings inspired a
greater sense of urgency in contractors
and labor leaders and focused attention
on the need for central managcement on
the military side.

Management Roadblocks

As a result, major management road-
blocks appear to have been overcome
and relativelv harmonious project rela-
tionships have developed as administra-
tive procedures have been changed and
management teams have been reorgan-
ized (AW Aug. 1, p. 26).

Scope of the base activation problem
was descrnibed recently by Maj. Gen.,

o
=

Thomas P, Gernity, who was installed
as commander of Ballistic Missile Cen-
ter last swummer with the task of solving
the problem. He said:

“The marnage of precision  cquip-
ment with a heavy concrete and steel
structure so that the two will work as a
single nnit has caused problems that
were largely unpredicted. The numbers
and tvpes of people ELE]LHTU.[ on site
have exceeded our expectations by as
manv as hve bmes. What once was
comsidered a relabvely simple job of
hooking together a few pieces of equip-
ment and pushing the button to sce
that 1t worked has turned into some-
thing of a monster. We can lick this
momster 1 we reorganize and respect it
for what it is and gear our cfforts
accordingly,

“Fi n:h of our 17 bases has different
management teams, and cach team has
difterent workers. The problem is to
cstablish an effective learning curve
under these circumstances. In the fac-
torv, one management- IJEEJL]LILH:HI team
learns by erfnrmmU repetitiously the
SAIme anmtmn on succeeding produc-
tiom units.

“"Becaunse of compressed schedules in
the site activation program, little oppor-

PR S

tunity exists to move management and
workers from site to site and establish
a learning curve i this manner. There-
tore, we must develop new and more
cHective methods to transfer know-how
eamed on earlier bases to those sites to
be¢ achvated at a later date.”

Differing ldeas

Although the Armv Corps of Engi-
neers and seneral contractors have a
large pool of cxperience to draw upon
for base construction, the missile stte
activation program caught this team
between an accelerated program of great
magnitude required by an Air Foree,
which was relatively mexpenenced 1n
making specihications and in some in-
stances undecided on them, and prime
missile  manufacturers with  differing
ideas on how best to achieve activa-
tion.

The construction contractors were
confronted with conditions unfamiliar
to them wita their background in build-
ing bridges, tunnels, industrial plants
and Fmﬂﬂmgw—nmnh in the arca of
close tolerances and equipment clean-
liness.

Labor added its share to the problem
by indulging in jurisdictional disputes

—— =
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Avrn Elue Sfeel in Prndu:hnn

One of the first production series of the Avro Blue Steel air-to-surface weapon system is shown on missile carrier in front of an Avio Vul-
can B, on which the missile will be mounted. Supersonic Blue Steel carries nuclear warhead, is powered by a two-chambered Bristol Sid-
deley Stentor rocket engine (AW Sept. 12, p. 30).
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between craft and mdustnal unions and
with even more highly complex dis-
agreements between “eraft unions, due
mainly to attempts by general con-

struction contractors to move m on
technical jobs (AW QOct. 3, p. 29).

Rate of Progress

At this point, the construction pro-
gram 15 about one tenth complete.
From a current level of 5400 million
a vear, the rate of spending will mpzd]t
go to about 51 bilhon m Fiscal 1962
Em site construction and  activation.
Completion date is 1965. The Atlas
program 15 well under wav:  Early
ﬁﬂ:lﬁ{_a will lic in semi-hard “coffins”

before being raised for firing, and later
bases will have them buried in silos but
raised to the surface for launching.
Titan I missiles will have a sitmilar silo
arrangement.

Titan Il missiles wall be hred directly
from their silos.

Atlas operational bases have been
completed at Vandenberg AFB, Calif.,
and at Warren AFB. Wvo. Like the

Titan 11, the solid-fueled Minuteman

will be hred from underground silos.

First move in trving to overcome
slippage i construction timetables was
made late last vear when the Air Foree
set up the Anderson Board, headed by
Air Materiel Command Commander

True Connector Reliabilily

Here is a miniature, lightweight connector so
highly resistant to extremes of temperature,
vibration and altitude that it provides, at
last, true connector reliability for air, missile
and space systems.

The stainless steel shell, exclusive with the
F' le- Hatmnal connector . . . equals aluminum
in weight with at least five times greater
durability of wearing surfaces; has absolute
corrosion resistance with no surface coating;
maintains high strength at maximum oper-
ating temperatures,

* Qualification Approval Listing has been extended to
Pyvle-National under MIL-C-26500 (USAF), Write for
complete information.

NEW
PYLE

STAINLESS STEEL

MIL-C-26500
CONNECTORS’

99000090000 0 00
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/ DESIGN CHARACTERISTICS

® Crimp type, removable, snap-in contacts to
MIL-C-26636 securely seated and restrained
by metal collet.

{) ® Collets, fully protected against tool and shock
damage, controlled against deflection,

® Rigid insert parts provide firm contact support,
positive control of axial location and skew,

® Inserts factory bonded to shells. Wire sealing
independent of cable clamp.

OVER 50 YEARS OF EXPERIENCE IN THE MANUFACTURE OF ENVIRONMENTAL RESISTANT CONMECTORS

THE PYLE-NATIONAL COMPANY
1363 M. Kostner Ave., Chicage 51, lllinois
District offices and representatives in the
principal cities of the United 5totes.
Monufactured in Canodo by Pyle-Notional
(Canada) Lid., Toronto 15.

Gen. S, E. Anderson. Completing its
work four months later, the board rec-
ommended several steps to be taken to
speed the work.

First concrete result of the survev
came when the Corps of Engincers
Ballistic Nissile Construction Office was
created Aug. 2 with headquarters in
Los Angeles in the same building with
the Ballistic Missile Center of the Air
Materiel Command, which took over
management of ICBM site actuation i
Julv. CEBNCO was put under Brig.
Gen. A, C. Welling, former Engineer
Commissioner of the Distriet of Colum-
bia, and made solely responsible for
construction program contract admin-
istration.

Since then, projects have been turncd
over to Welling's office from Corps of
Engincers Districts where they formerly
had been administered. The shift was
scheduled to be completed in Novem-
ler.

At the same time, the Ballistic Mis-
sile Center, under Gen. Gerrity, be-
came the central clearing house for the
Air Force, integrating the functions of
the Air FForee Civil Engineering Direc-
torate, muisstle contractors, equipment
contractors, and the Ballishe Missile
Division of the Air Research and De-
velopment Command.

ARDC Role

Prior te the transter of central con-

trol to BMC, the site activation func-
tion belonged to the Ballistic Missile
Division u? the Air Research and De-
velopment Command, which kept it
until time to turn the bases over h‘_’r the
Strategic Air Command. Now ARDC
chooses the site and BMC supervises
such site activation factors as construc-
tion, mstallation and checkout of the
svstem, and adherence to specihications.
In order to permit ARDC to prove out
svstems and generate changes, the com-
mand has retained control over the acti-
vation of the Vandenberg AI'B, Calif..
hase, sites one and two at Warren AI'B
and Offutt AFFB, Neb.

In the Julv 29 conference with Gates,
the contractors presented a list of com-
plaints and suggestions which were stud-
wed by the Defense Department. Late
i September, action on these recom-
mendations was announced.

Principal complaint of the general
contractors was too manv bosses. Thev
suggested that, since their contracts
were with the Corps of Engineers, the
Armyv have sole control of construction.
Establishment of CEBMCO and 1ts
contracting ofhcer as the single author-
itv to deal with a contractor has an-
swered this complaint to the satistaction
of the contractors.

Another source of irntation was sol,
water and other conditions of sites se-
lected. It was claimed that many were
located in heavy water or rock condi-
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tions, when suitable sites were only a
short distance away, One L"'l...“”l'.'IL
siven was a complex with launching
*-.1!’:,.:-. i three states, t.uumrr the con-
tractor to deal with three HL‘t!- of state
laws,

Defense replied that site selection 1s
an  optimum  combination  of factors
such as scparation distances, location
and density of populated areas, accessi-
bility for continued support, and soil
uhmpml’tmn In some mstances, cri-
teria have been relaxed., but ;|1] are
under constant review.,

Data Was Available

It was pointed out that test borings
and geological and weather condition
reports were avatlable to  contractors
betore bidding and that 1if conditions
were different from  those submutted,
contract modification  machinery  was
sct up to handle such situations,

With site construction going on at
the same time as the development pro-
gram, change orders became a problem.
These orders were a result of changing
requirements as the massile syvstems de-
veloped. With every firing of an Atlas,
the construction contractors claimed,
they received a mass of change orders.
Thev asked for a reduction in the num-
ber of these orders and the authority
to propose alternate methods of ac-
complishing their purpose.  Centralized
management of the program was offered
as a solution to this suggestion,

Another source of contractor unhap-

piness was multiple inspections.  Not
onlv did these inspection teams take
valuable time, but they produced con-
tradicting orders.  Although there is
now a central mspection  procedure,
there still are separate inspection teams
representing the principal parties inter-
ested in site activabion.  But these sub
teams do not give orders—they forward
them to the central authonty,

Closelv  related to  mspection  are
measurement tolerances and puritv, or
cleanliness, eriteria. Contractors, except
for those involved previously 1 chem-
ical  plant  construction, were  not

Small Missile

Washington—Renewed interest is be-
ing generated in Air Force and Army
headquarters for a small, mobile, solid-
propellant,  tactical  ballistic  missile
(TBM) with a range up to 1,200 mi.
Pussible nse would be in foreign theaters
of operations, where roads are relatively
narrow and bridges are light. The mis-
sile would have a weight limit of about
10,000 1b. The project wonld ind some
precedent in an in-house study made at
Air Force's Ballishic Missile Division
about a vear ago, from which no specific
‘ hardware materialized.
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RELIABI LIFTY

Martin Pershing, U. S. Army"s mightiest, most mobile
selective range l"I'liE!‘-HIH. holds a test record of con-

secutive successes unparalleled in the history of
Cape Canaveral.

e L
MNEY &£ RN §F NS

87



o

Rocketdyne Tests New Sounding ncket

First two test launches of Rocketdyne solid-propellant sounding rocket (AW Sept. 12,
p- 97) have been conducted successfully at Fr. Hood, Tex., in a 16-mph. wind, both
vehicles climbing to 3,000 ft, and then impacting within 100 ft. of each other. Tests were
conducted using short-duration propellant grains; with full-duration ammoniom  nitrate
propellants, the vehicle is designed to carry a six-pound pavioad to 230,000 f. Prmary
purpose of Ft. Hood trials was to check stability of the rocket as it left the launcher tubes
which also serves as a shipping container. Photo sequence highlights tight seal of rocket in
tube when hred; motor smoke is absent until the rocket leaves tube (center photo). Initial
test Arfings were made using a steel prototvpe of the reinforeed plastic lannching tube.
Sounding rocket system wae designed, built by Rocketdyne’s Solid Propulsion Operations.

tamibiar with the meticulous standards
required for ervogenic storage and trans-
mission svstems. These standards S[c-
cithed that only particles of micron size
could be tolerated and that the metal
parts in the svstems must be capable of
withstinding a substantial range ol
temperatures.

Problems and Solutions

Other contractor recommendations
and Pentagon actions included the fol-
lowing:

e Stationing of an architect-engineer
representative at each site to expedite
approval of shop drawings. This has
been done,

e Continue the competitive bid, firm
price tyvpe of contract, awarded to the
lowest qualified bidder. The general
contractors, accustomed to competitive
bidding, prefer this over the negotiated
contract with its hxed fee. In the over-
lap period when a general contractor 1s
Enii]hing his job and the mssile con-
tractor comes i to complete the mis-
sile launching nstallation, the differ-
¢nces in operating procedures became
a source of imtation becaunse the mis-
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sile producers operate on fixed fee con-
tracts, and, according to the general
contractors, do not practice economy
to as great an extent, affceting con-
struction emplove morale.

¢ Combine site activation program con-
struction and mechamcal contracts,
which onginally were made separately.
This has been done.

e Accelerate payments to be made after
change orders were made m contracts.
Contractors complaned that the pay-
ments were slow m coming. A two step
system was  installed, providing for a
minimum  pavment  immediately  and
negotiation for the entire cost i the
sceond step.

o Greater use of contractor equipment.
Air Foree argued that to achieve the
degree of standardization needed, the
amount of government-furnished equip-
ment could not be reduced.

Contractor Competence

In the rush to complete the bases, it
was noted that some contractors were
plunged into situations bevond  the
capalilities of their orgamizations, Al-
though there were no completely un-

quahihed hidders, it soon became ap-
parent that there were manv degrees
of competence among the contractors
and that a screening svstem was neces-
Sary.

Not only will the prime bidders be
screened, but subcontractors will also
come under scrutiny because the fail-
ure of one could throw off a whole con-
struction schedule.  Capital resources,
performance record, current workload,
and managerial and technical qualifica-
tions will be considered. Joint ven-
tures will be pernutted.

Program Forecast

With the establishment of central
control, many of the contractors’ com-
plaints have been answered, and the site
activation program has been speeded
to the point that the time formerly lost
has been made up and the Air Force
anticipates that the program soon will
be ahead of schedule,

With labor leaders having indicated
that thev would keep labor's house
order and contractors satished with the
adjustments made in contractual rcla-
tionships through having one agency
responsible for general contracts, the
Air Force now believes that the “show
i5 on the road.” One official stated that
after the kinks have been ironed out of
the hrst few installations, the massile
program would proceed at a pace which
would sec the nation’s ballistic missile
deterrent power at a potent level within
d VECAr.

AF Transfers Missile

Functions to Norton

Washington—Air Force is transferring
some elements of i1ts Ballistic Missile
Division and Ballistic Missile Center to
Norton AFB, Calif. to provide more
room for space achtivities at the BMND-
BMC facilities in Inglewood, Calif.

USAF is transferring 1CBM  site
activation functions and certain other
ballistic missile functions to Norton,
but mssile and space system research
and development functions will remain
at BMD in Inglewood. About 100
BMC and .H.'"ull"} personnel  will  be
moved to Norton mmtially, with more
to follow next vear.

Under the BMC transfer schedule,
the advance party and site activation
eroup will move between Nov, 1 and
Dee, 135; Atlas weapon svstem functions,
plus other functions and personnel will
move between Dee, 15 and Feb. 1;
Titan [ functions, plus other functional
and staff personne! will be shifted Apr.
I-Mav 15; personnel in the office of
the commander and other staff ofhcers
to be transferred are to complete their
move by June 30, and all Titan II and
Minuteman functions are to be moved
i 1962.
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| RUSKA
PRESSURE
INTENSIFIER

furnishes output
pressures to
15,000 psi (output-
input pressure
ratio of 9) from rel-
__— ROTOR BLADE PITCHING AXIS atively low pres-
sure Sources:

SERVD FLAP
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PITCH feedback control linkage resists blade gust load forces on Kaman HU2ZK-1.

HU2K Flap Linkage
Cuts Blade Loads

Aerodynamically actuated pitch feed-
back control in the servo flap linkage
of the Kaman HU2K-1 Navy utility heli-
copter reduces flap loads and profle
power requirements for imcreased speed
and range.

The pitch control system on the
HU2K Seasprite is made necessary by
increased cvclic and collective pitch
range on the high-speed vehicle. The
control linkage resists sudden gust loads
on the blade by exerting opposite forces
to return the blade to the command
setting. Mechanical spring forces are
not emploved to stabilize the blade.

The pitch feedback control incorpo-
rates a walking beam attached to, and
pivoting on, the rotor hub which rotates
but does not pitch with the servo flap
controlled blade. Mechanical linkage
to the fight controls permits the pilot
to set the walking beam for the re-
quired pitch setting. A bell crank linked
to the walking beam pivots on the rotor
blade and continues the pilot’s control
command to the servo flap.

This control linkage forces the hell
crank to rotate with rvespect to the
walking beam in the event an air gust
or other disturbance causes the rotor
blade to twist. In doing this, the bell
crank causes the remaining control link-
ages to move the servo flap in the cor-
recting direction. The pilot controls
the centering point of blade pitch and
the aerodynamic spring restores the dis-
turbed blade to its center position.

The aerodynamic spring permits the
servo-flap to operate at lower total lift
levels, reducing stresses in the flap and
supporting structure and in the portions
of the blade influenced by the flap
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FROM PILOT"S CONTROL | « Compact, rugged,
a2 portable
oS e Precision
=~ == construction
== e Corrosion-
resistant
e Minimum
maintenance
/f‘:,_.-
structural attachment, Kaman savs that

the pitch feedback rotor control system
saves power, reduces vibration levels and
alleviates blade tip stall at high speeds.
Another advantage aited for the svstem
15 that flap loads remain proportional
to blade loads as altitude 15 mcreased,
making the feedback control efective
throughout the HU2K's altitude range.
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Write for new literature
RUSKA c:rorATior

CORPORATION
6121 Hillcroft Street, Houston, Texas
Mail Address: P, 0. Box 3396, Bellaire 101, Texas

AVIATION WEEK BUYERS GUIDE

The Only Complete Guide
Serving The Entire Aerospace Industiry

Contains over 50,000 manufacturers’
product listings in
1,800 product categories.

MAJOR PRODUCT CATEGORIES INCLUDE:

Aircraft « Avionics
Space Vehicles & Missiles
Support Equipment & Activities
Rirport & Airline Equipment
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THE
MODEL
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Ultra Sensitive Strain Sgnsing Elements
B0 to 70 times greater Sensitivity than other metdl strain gauges.

Hoyp, : '
‘;E"Fu”u“ : ot
COMMERCIALLY AVAILAELE S A T
~— ® Strain sensitivity 120-140
= —— ' e 120 Ohm nominal resistance
? fu FiiEA ..-é # Resistance change linear with
!

strain.

e ® Negligible hysteresis
C n t ur y e Suitable for static and dy-
ELECTRONICS & INSTRUMENTS, INC.

namic measurements.
The Home of Plonned Pioneernng e Cﬂl‘l‘lb[ﬂﬂﬁﬂn mﬂun’ring 'Elr'ld
hr:md[ing fixture with each
Strainistaor.

W -TL1 1407 Phang LMhar &7
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Manufacturers of light beam galvanometers and magnetic assemblies since 1943,
Serviced by Systems Engineering Oilices of ﬂlrEUﬁﬁlg—ﬂErﬂ EngiﬂEErlng DI"H’|5|'DT"|

f the Garrett Corporation
. 'forn:es in All Prrr‘rc;puﬂ Cities a1 Tne Ladrre b

PROBLEMATICAL RECREATIONS 38

Seven singular scientists shared a grindstone the diameter of which
was sixty inches. What part of the diameter was the rightful share of
each singular scientist? Assume that each grinds his share sequen-
tially. Ladies Diary, 1709

The Signal Corps Reduced Inspection Quality Assurance Plan
(RIQAP) is the standard used in manufacturing transformers in
our Triad Transformer Corporation Division. What are your needs?

ANSWER TO LAST WEEK'S PROBLEM: The law of cosines helps on this
one, D carries water 5.637 rods.

LITTON INDUSTRIES
Beverly Hills, California
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New Length Standard
Has Space Application

Adoption of a new international
standard of length (AW Oct. 24, p. 34)
will make it possible to check measure-
ments to an accuracy of one 10-mil-
llonth of an inch, compared with the
previous millionth standard—platinum-
iridinm bar—used since 1889,

Fleventh General Conference of
Weights and Measures has agreed to re-
define the meter as 1,.650.763.73 wave-
lengths of orange-red light emitted by
the isotope an’rMJ 86, making the
more precise measurement |:-n-~.1h!:,

The conference also adopted an in-
terim standard for the second, estab-
lishing the basic unit as the length of
a second on Jan. 1, 1900, at zero Inmn
This eventually will be replaced by
time umit based on oscillation of a
cesinm atom, A time umit based on the
carth’s revolubion, which varies, no
longer is adequate for the space age,
scicntists at the conference agreed.

Long-range implications ot the new
standard of length are tremendous, ac-
cording to Louis Polk, president of Shef-
held Corp., a subsidiarvy of Bendix
Corp., and one of the U. 5. delegates.
In a moon shot. for example, Polk
pointed out, misalignment of a ml-
lionth of an inch would cause a miss.

Polk added that the krvpton 86
standard makes 1t possible for anvone
who needs to split millionths to have
a standard in his own laboratory, take
close-tolerance measurements that can
be repeated anvwhere in the world.
Measurements on a 4-in. block recemntly
circulated among Great Britain, Ger-
many and the U.S. were identical to a
| 0-millionth, using a krvpton source.

Riddle Buys 7 DC-7s

To Improve Service

Miami, Fla.—5Seven Douglas DC-7Cs
which Riddle Airlines is acquiring from
General Aircraft Leasing Division of
General Dynamics Corp. will be used
to upgrade Riddle’s DC-4 and C46
service between Miami, New York and
San Juan, Puerto Rico.

Riddle acquired the DC-7Cs for
5750,000 each in a 59 million package
purchase (AW Oct. 10, p. 34). Spare
parts ordered with each aircraft cost an
additional $1.4 mullion.

Riddle’s contract with Douglas Air-
craft, which won a $2.1 million contract
to convert the DC-7s te freighter con-
figuration in competition with Lock-
heed Aircraft Sermvice (AW Oct. 3,
p. 52), calls for deliverv of bwo aircraft
in November and two in December;
two alreadv have been delivered.

Formerlv owned by Scandinavian Air-
lines System and Swissair, the DC-Ts,
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with interiors rapidly convertible for
freight or charter passenger operation,
initially will be used to upgrade Riddle’s
DC-4 and C-46 service between Miami,
New York and San Juan, Puerto Rico,

The all-cargo line, which now is seck-
ing a Civil Reserve Air Fleet contract,
will bid the DC-7s in an effort to cap-
ture sizable Mihtary Air lransport
Service contracts effective through next
vear, For MATS and transatlantic char-
ter operations, Riddle has specified 99-
seat mteriors for the new aircraft.

Although failure rate for Wright
R3350 Turbo Compound engines used
on the DC-7C generally has excceded
that of a:mn]]ml‘ﬂ; size  powerplants,
Riddle feels that it can operate the en-
ginc-airframe  combination  profitably
and reliably by stressing  economical
cruise 1_1:11{1'1' settings. Fnrﬂmwrlnrr
teams from Curhss-\W nrrht have aided
Riddle in this project.

Riddle also holds that one big tactor
hehind the engine's shortcomings has
been trunkline speed racing of DC-7s
over highly competitive route segments,

Dassault Mirage 111
Crashes at Low Altitude

Dassault Mirage IIT crashed near
Paris during a high-speed low- altitude
training ﬂlghi Lﬂlmf__‘ the French air
force test pilot,  Accident ]H[}]}t'lw-rl
while the ]Jllut wis executing a series of
rolls at 400 kt. at an altitude of less than
300 ft. Accident marks the first Mirage
1I1 erash after more than 1,000 hr. of
flight. Aircraft involved was preproduc-

tion Model 05.

PRODUCTION BRIEFING

General Electric Ordnance Depart-
ment has received Navy contracts of
more than 54.4 million for production
of Tartar firc control directors, manu-
facture of Mark 44 II:H'|}L'|L|;|: s water
batterics, and development and proto-
tvpe fabrication of Mk. 44 Mod. 1 tor-
pedoes for Asroc anti-submarine missile
system,

North American Aviation's Columbus
Division 15 fuhng a rocket-powered
¢jection seat for VTOL aircraft that s
expected to permit safe ejection at no
forward speed from ground level to

10,000 £t

Astro-Space Laboratories, Inc., a sub-
siciary of Belock  Instrument Corp,,
New York, has opened a 51 mallion re-
scarch and  development  facility  at
[Huntsville, Ala. Astro-Space will spe-
cialize in gmidance and control svstems
for missile and space vehicles, stabili-
stion svstems, navigational equipment,
oround support cquipment and medical
clectronic imstrumentation.
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RELIABI LITY

Air Force-Martin Mace B, 1200-mile inertial guidance
tactical missile, incorporates the proven basic design
of Matador and Mace A—operational missiles with out-
standing records of years of reliable front-line service.
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NEW AVIATION PRODUCTS

Ground System Air-Conditions Parked Aircraft
Central air-conditioning system at Amon Carter Field, Ft. Worth, Tex,, provides ground

cooling for a Convair 240. The hydrant-type system eliminates the need for air-condition-
ing trucks and ground operation of aireraft cooling svstems. Flexible tubes installed at

19 loading stations extend to 32 ft. to duct the 60F cooling air.

The vinyl-protected

ducts are produced by the Flexible Tubing Corp., Guilford, Conn.

Metal Seal

Metal seal 15 mtended for sealing
applications which expenence wide tem-
perature vanations.

The seal, called Bar-X, is said to
withstand temperatures from —450 to
1,200 and peak pressures of 40,000

psi. The “X"” configuration scal, re-
ported to provide elastic deflections and
high sealing forces, has provided zero
leakage from room temperature to
1,000F with drv nitrogen at 1,000 psi.
in a static seal application.

Wiggins Connectors, 3424 E. Olym-
pic Blvd., Los Angeles 23, Calif.

¥2

Flight Test Camera

Structural stress and wing movements
during flight of the North Amerncan
X-15 are filmed with two 16mm. cam-
cras. Other applications include missile
and satelhte testing.

The camera measures 7 in. long, 4
in. wide and weighs § Ib. ]qlnp]:u.d
with a pulse-cine  mechanism,  the
camera records the stress changes on
flm at a predetermined number of
frames per sccond to record the mi-
nutest changes i wing surface stress.

Vought Camera Co., Beverly Hills,
Calif,

Executive Aircraft Generator

Generator for business aircraft pro-
vides 100 amp. of direct carrent at on-
zine speeds from 3,000 to 8,500 rpm.
The unit will be on all new Acro Com-

mander 360F and 680F aircraft and will
he available for retrofit.

The Maodel 30059 generator, rated
at 100 amp., 30 v, is intended to han-
dle mereased clectnical loads and to
eliminate the necessity of carrying high
cngine rpm. for radio communication
while taxiing. The weight of the gen-
crator 15 30 ﬂu

Jack & Heintz, Inc., Box 6917, Cleve-
land 1, Ohio.

Ground Power Truck

Self-propelled ground power unit s
designed to supplv clectrical power to
transport aircraft. The power unit s
under evaluation at Idlewild Airport.

The Hobart Model 3163, powered

by a GMC Diescl engine, i1s rated at
125 kva, 0.5 pst. three phase, four
wire, 400 cps. The enclosed control
cab 15 71 m. high. Noise levels are
reduced by the use of a centrifugal
blower and two muffers. :
Motor Generator Corp., Troy, N. Y,

Vibration Mount

Vibration isolation mount is intended
for small cquipment and instruments
on jct surcraft.

The clastomeric mount 15 said to
provide all-attitude protection against
high-frequency  excitation. A tvpical
mount, the BL-1705. weighs 0.35 b,
supports a pressure transducer weigh-
mg 1.2 1b. The svstem incorporates
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four Multiplane mountings in a center-
of-gravity  suspension which  protects
from vibration from —635 to 43001
Natural frequency 1s 45 cps.

Lord Manufacturing Co., Erie, Pa.

High Pressure Bleed Valve

Valve to blowdown high pressure go
or hvdraulic svstems is intended fos
bleeding high pressure reservoirs in mis-

sile control -.'-.'-11: ms and bleed or shutoft
i Ingh pressure air svstems i aircratt.

I'he P-416 valve has an operating
pressure range of 0 to 3,000 psi., tem-
perature range 15 —63 to 4 300F,
weight 1s 0.06 1b. Flow rate of the
J]'I.L 15 fnlm ) to 60 ckm. at 3.000 '|}~.J
pressure. Valve 15 of chromic anodized
Juminum construction.

James, Pond & Clark, Inc., Pasadena.

i - L]
Phillips Designs Underwing Fuel Trucks
Jet tuel trucks at Stapleton Field, Denver, Colo., are modified to fuel either Boeing 707 or
Douglas DC-8 jet transports. Continental Airlines Boeing 707 (above) is fueled by two
trucks spotted at the aircraft’'s wingtips. United Air Lines Douglas DC-8s (below) receive
underwing fuchng from trucks spotted between engine pods on both wings. T'rucks were
designed by Phillips Petroleum, the fuel supplier. Capacity is 17,600 gal., which can be

pumped at a 600 gpm. rate,
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TAPCO OFFERS

The expanding Engineering Depoartment
of the TAPCO GROUFP of Thompson |
Ramo Wooldridge Inc. offers new oppor-
tunities for coreer-minded engineers and
TAPCO's product diversity,

equipment ond systems for o wide spec-

seientists,

trum of defense needs, from szpoce to
undersea projects, provides g new mean-

ing to the phrase "job security.”

Openings exist now in the fields of: |

® Agro-Thermodynamics

® Ajrfrome Structural Analysis
® Bearings and Seals

® Electrical Power Systems

® Electronic Circuit Design

® Electro-Mechonical Reliahility
® High Temperature Plastics

* Mechaonical Stress Analysis
* Mechanical Testing

® Metallurgical Development
* Military Operalions Research
* Power Systems Development
® Standards ond Specifications
® Thermodynamics

* Underwater Acoustics,

TAPCO is locoted in greater Cleveland,
close to grocious suburban living ond to |
three fine universities affording evening

study opportunities,

If you think your engineering skills
would be of interest to us, send a

resume fo:

Mr. R. J. Theibart,
Employment Manaoger,
Box 60-2.

THE TAPCO GROUP OF
Thompson Ramo Wooldridge Inc.

P4

23555 Euclid Avenue
Cleveland 17, Ohio

FINANCIAL

Financial Briefs
Control Data Corp. carnings for Fis-

cal 1960 were 5551.656 on HI.I:,‘-. of 59 ..

{l{n,_ﬂil. compared with earnings of
%283,214 on sales of 54.5585.174 for the
previous vedr,

Atlantic Research Crlr]i, carmings for
the six months ended June 30 were
$329.452 on sales of 55.955.215. This
compares with the previous vear's hrst-
half earnings of S196.895 on sales of
53.429.010.

Siegler Corp. carmings for the vear
cnded June 30 were 53,201,025 on con-
solidated sales of 554.095.002, com-
pared with eamings of 51,205,021 on
sales of $77.074.442.

Aerojet-General Corp. reported carn-
ings of $6,757,803 for the nine month
period ending Aug. 31, an merease of
129% over the comparable period of
1959, Sales increased 20% to $308.-
375,504, Farnings per share of com-
mon stock increased 13 cents to S1.47

Ethiopian Air Lines reported net
proft for 1959 of $296,788 compared
with last vear’s net of 554,197, Oper-
ating revenues for 1959 totaled 58.1
million and operating cxpenses S7.5 mil-
lon compared with last vear's heures
of 56,1 million and 55.9 million respec-

bivelv,

Dividend increase of 25% by Cessna
Aircraft Co. increases annual paviment
to stockholders from S0 cents to S1.00
per share, with ’rlu hrst dividend at the

higher rate of 235 cents being pay; 1ble
:"""ln'.l'"n. [- L) "HI'I.ITf._ll'i:'] ]L-'H ||f ||.|.|.||'|._: 1‘\'::"-
. 'This 15 the fourth dividend increase
by Cessna i the past two vears., Pres
dent Dwane Wallace savs that unau-
dited fizures indicate total sales of more
than 5105 million for the hscal vear
ended Sept. 30, down from last vear's
S105,786,000, with the drop attributed
to lower military, agricultural and -
dustrial hvdraulics business. Commer-
cial plane sales reached about 536
milhion, a 20% ncrease. Wallace savs
that the outlook for 1961 looks better
than 1960 in volume and profts.

Venture capital investing can show
some spectacular paper profits in indi-
vidual cases, although these might be
oftset bv losses on others, Amcerican
Rescarch and Development, a Boston-
based investment group, saw its 33,637
shares of High Voltage Engincenng
Co. rise in value from $63,271 when
purchased to $4.654,519 at the end of
the hrst half of 1960. High Voltage
builds particle accelerators and 15 active

work in the fields of the future at NAA

PHYSICAL

gEressive teams 1n L“'-l]'I'IIJ'i':Iﬂ,'L__', l

sonic flight.
experienced metallurgists w

“sphere of influence.”™
Successtul applicants m

in an expanding materials

velopment program.
Background Preferre

Graduate Metallurgical En

experience including devels

cialties:

Titanium Alloys

Hot Work Dhie Sieels
superallovs

Refractory Metals
Mechanical Metallurgy

[ Bheet Metal Forming )

write to: Mr.

Angeles 45, California,

| THE LOS ANGELES DIVISION OF

NORTH
AMERICAN

A,

S

METALLURGISTS

Join one of industry’s mast pro-

metallurgical frontiers of super-

Here are unusual opportuni-
ties in applied research for

I'I.Il'

would like to assume increased
responsibility and expand their

| =

have the ability to organize and
direct the work of others. The:
positions afford exceptional
apportunities for advanceme

el

le-

il -

|ri-
I
neer with at least four vears

Jll-

ment or application work in one
or more of the following spe-

For more information please
-.Ill. E"hl.--. H[F'l'-[ll:.lll.
Engineering Personnel, North
American Aviation, Inc.. Los

N

A\

AVIATION, INC.
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im the electrostatic ]:-ril]‘:-tﬂ'-.hln rescarch
field.

Problem with such profits, based on
the over-the-counter stock market ad
quotation for the shares, is that sale of
such a large bloc of the stock might
bring a pnce under this hgure. Eutll

HT[JLLH can be volatile as well, American
Rescarch bought 10,000 shares uf [tek

Corp,, also a Boston companv in Hu_
mfnrm.lrmn retrieval field (AW Dec. 7,

109), for S440,000 during the hrst
Imlf saw the value rise to 5775,000 at
mid-yvear, then drop back to 5500,000
during the pre-clection market decline,

United Air Lines has declared a
quarterlv dividend of 12} cents per
common share, as well as a 3% stock
dividend, pavable Dec. 15 to stockhold-
crs of record Nov, 15.

Westinghouse carnings for the nine
months ended Scpt. 30 were 560,680,-
000 on sales of %1,457,233,000 com-
pared with carmings of 556,225,000 on
sales of S1,408,393 000 for the frst

mne months of 1959,

New Offerings

Technical Measurement Corp., North
Haven, Conn., which was orgamzed
pursuant to Delaware law on June 28,
1960, and on June 30 acquired all the
outstanding stock of a Connecticut cor-
poration of the same name from R. M.
Ghen, president, and D, S, Davidson,
L. Henthom, and C, I, Hewtt, ofhcers,
who received all the outstanding 450,-
000 common and 1,876 preferred shares
of the new company in exchange for
their holdings of the predecessor’s com-
mon preferred shares; business imvolves
the manufacture and sale of electronic
cquipment  principally - multi-channel,
digital computers. Offering 1s 120,000
shares of common stock for public sale
at 55 per share. Proceeds will be used
to repav outstanding bank loans, to
purchase about %75 {]Iﬂl.'] of u:]mpmull
and hxtures for :ta. engincering labora-
tory, its printed cireuit department and
machine shop to expand the company’s
research and development program at
an estimated cost of $80,000, and to
supplement working capital.

Federal Pacihc Electric Co., Newark,
N. J., engaged primarily in the business
of manutacturing and selling devices for
the distribution 1:1{1 control of clectric
energy, including standard low tension
equipment such as circuit  breakers,
safety switches, panel boards, fuses and
fuse boxes. Offering 18 377,000 shares
of common stock and 45,000 outstand-
ing shares of 51% convertible second
preferred series A stock. Of the com-
mon stock, 250.000 shares are to be
offered for public sale by the company;
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R E LIAB I LlTY

Martin-Army Missile Master electronic air defense
systems were delivered ahead of schedule and
under contract price. The first of these has been in
operation 24 hours a day for more than two years—
with virtually 1009 availability.
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AVIATION WEEK’s Annual Buvers’ Guide is one
source for buying information in all segments of the
dynamic aerospace industry. It's on the engineer’s
desk...at his fingertips...readily accessible...with
needed information,

The new 1961, 6th Annual Edition, now in prepara-
tion, is more complete and essential than ever before,
containing expanded listings on new products and
companies in new areas of the total market.

It will contain over 50,000 manufacturers’ product
listings 1n 1,800 product categories. In addition to
being quick and easy to use, the BUYERS' GUIDE
includes complete listings of government procure-
ment agencies telling: Where to go: Who to see:
What they buy.

BUYERS' GUIDE usage was demonstrated in a sur-

ABC PAID CIRCULATION 78,983

A McGraw-Hill Publication |

THE STANDARD PURCHASING REFERENCE
OF THE AEROSPACE MARKET

.

BUVERS' GUI
DE issuc

vey conducted eight months after publication of the
1958 edition.

T1%¢ of respondents still had their copy

60 % of this group referred to it at least

once a month
This means vour advertising is available to the pur-
chaser or specifier at the moment buying information
is needed. Its constant reference value and vear long
life offers multiple exposure of your advertising.

Advertisers' product listings are bold faced and in-
clude a reference to the page number of their adver-
tising. In addition to an alphabetical advertisers’
index, there 15 a “product” advertisers’ index. To
supply vou with key industry sales leads the
BUYERS GUIDE contains Reader Service cards.

If vou sell to the aerospace industry, vour advertising
message belongs in the BUYERS' GUIDE —as well
as yvour company'’s product listings.

Aviation Week ©
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ADVANCE PROGRAMS

at the DENVER DIVISION OF THE MARTIN COMPANY

Recognition of the need for fast, comprehensive,
professional contributions which must be made in
order lo secure and hold new business, has resulted
in the formation of 8 new division at Martin- Denver.,
Jhis is the

ADVANCE PROGRAMS DIVISION

whose director reports directly to the Vice President.
Fositions are open at senior levels (5 years experience)
in Lhe following departments. ..

RESEARCH —-Applied math, gas dynamics, elec-
tronics, propulsion, space medicine, physics, struc-
tures. = MS required, PHD preferred with 3 years
gxperience mn research,

OPERATIONS RESEARCH—Mathematical model

bullding, war gaming, optimization and feasibility stud-
1es, elc. = BS or BA in Mathematics or Physics required.
MS preferred. Also 5 years expenence,

ADVANCE DESIGN—Analysis and design at a so-

phisticated level for large boosters, ICBM's, space ve-
hicles, satellites, etc. « BSrequired plus Syearsexperience
in advance design work on missile and rocket programs,

ADVANCE BUSINESS PLANNING — Assessment of

potential new business areas wilh regard to Company re-
sources and long-range Corporate planning. « BA or BS
plus 3-10 years expenience in long-range planning of
defense-{ype business,

The writing and publishing of professional papers are en-
couraged by top management of this Division,

Several of the openings in the above departments are for supervisors.
supervisory candidates must have good technical backgrounds as well as administrative lalents,

For a fasl, thorough evaluation of your professional opportunities in the ADVANCE PROGRAMS DIVISION, please write
giving details of education, experience, hst of publications and salary desired to

DAVID POTTER

Manager— Executive and Scientific Placement
Mail #A-88 « The Martin Company » P.0. Box 179, Denver 1, Colorado

R RN S T e S
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YOUR INQUIRY WILL RECEIVE AN ANSWER WITHIN 10 DAYS

offermg prnice and underwnibmg tenng
to he Ellpphed by amendment. The ad-
ditional 127,000 common shares repre-
sent part of the consideration bemg paid
by the company for all the nuhtandmg
common stock of Pioncer Electric, Litd.,
(a Canadian company) from its sole
common stockholders. Proceeds of the
sale of the 250,000 common shares will
be applied toward supplving the cash
consideration for the purchase of the
Pioneer stock; the balance to retire
short term bank loans and for working
capital.

Gulton Industries, Inc., Mctuchen,
N. J., engaged in the research, develop-
ment and manufacture of clectronic,
clectro-mechanical and clectro-<acoustic
components, mstroments and cquip-
ment which are sold to the mlitary
and  to  commercial  manufacturers.
Offering is 100,000 shares of common
stock for public sale; offering price and
underwriting terms to be L.upphul by
amendment. Pmmu.iw will be added
to the company's general funds and in
large part initially will be invested in
short term mhc'rumcnr securities; there-
after, fund‘-. will be available as addi-
tional working capital for the carrving
of mventories and accoumts reccivable,
In addition, the company intends to
apply a substantial portion of such
procecds to the acquisition of rclated
and complementary  businesses.  The
company recently acquired a 67% -
terest in Systems Rescarch Group, Inc.,
Mincola, N, Y., and has contracted to
purchase the remaimng 33% mterest,
the total purchase price bemg 5150,000
plus pavments over the next three vears
m company stock.

Lithium Corporation of America,
Inc., New York, N. Y.; principal busi-
ness, the production and sale of lithium
metal and lithium compounds; principal
sales and research cfforts, the develop-
ment of new markets and new uses for
such products. Rccently the company
has extended its business inte various
phases of rocketry and aviation. Offer-
mg 15 52,300, 000 of convertible sub-
ordinated decbentures, due 1970, for
public sale; nterest rate, offering price
and underwriting terms to be supplicd
by amendment. Iirst, however, the new
debentures will be offered in exchange
for $9215,000 of outstanding 5% con-
vertible debentures maturing in 1964,
Proceeds remaining after disposition of
the debentures due 1964 will be used
as follows: $75,000 for construction of
facilities to be used in production of
butyllithium and other organolithium
mmpm;nda 5125,000 for 1:=ur|:h.hr: of
ining Lt]mpmult to rt?.h:‘tn:ltt' the
company 's North Carolina mining oper-
ations; the balance for liquidation of
bank debt and replacement of working

capital.
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RELIABILITY
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Mavy and Air Force Bullpup/A.F. GAM-83 has been
called by the Navy *‘the world's most reliable guided
missile.’’ It is so test-free it can be handled as an
ordinary round of ammunition.
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SAFETY

CAB Accident Investigation Report:

Fuel Starvation Causes C-54 to Crash

At approximatcly 2105 EDT., Oct. 15,
1939, a U.S. Overseas Airlines C-346G, N
$000A, a cargo flight, was ditched in a
small lake, canght fire, and sank in 10 ft
of water approximately cight minutes after
tikeoff from the U, S Naval Aar Station,
Jacksomville, Flonida. The two pilots, the
onlv occupants, were seriously imjured.

U. S. Overseas Airlines. Inc., operates
both 6- and S-fuel-tank C-345, which have
different fuel selector positions. The 6.
tank system has a 2-position wing tank
sclector; the main tank positions are for-
ward and the off positions are rearward.
The S-tank fuel svstem, which N 4000A
had, has three tank selector positions: the
auxiliary  tank positions are forward, the
main  tank positions are center, and the
off positions are rearward,

The accident was cansed by fuel exhaus
tion due to the madvertent posibioning,
prior to takeaff. of the four Fuel sclectors
to the nearly empty auxiliary tanks. Dur-
iz the four or more minutes that power
was beinz lost, first on the No, 4 eéngine,
thenm No. 3, then No. 2, the crew made
no effort to reposition  the fuel selectors
to the full main tanks.

As a result of this accident the company
has blocked off the No. 2 and No. 3
tank sclectors from the auxiliary positions
on all 8-tank awrcraft. Also, a lm:r:. placard
has been placed directly in front nF the
fuel tank selectors in all C-54 aircmft,
statimg  whether the aircraft has a 6- or
R-tank fuel svstem. The C-54 checklist
has also been revised to require a response
after MAIN TANKS of “Full Forward™
on the 6-tank syvstem. and “Center Posi-
tion” on the S-tank svstem.

Investigation

N 4000A was engaged in a “"Quicktrans”
scheduled U. 5. Navy  contract  cargo
flight which ongiated m Oakland, Calif.,
the previous day. Captain Jewell Reid
and Conilot Gorden Cole were scheduled
to make the fizght from Jacksonville to
MCAS Cherrv Point, N, C., with a stop
1t Charleston, §. C.

N 4000A, fAown by a different crew.
arrived at  Jacksonville NAS Fram  Dallas
at 1750, The two new crew  moembers
arrived  for duby ar 1800, The copilot
-.Hlll}ﬂLtLd the mulitary form 175 fight
plan and the weight and  halance lut!rd
The captam was bricfed on the weather
and conducted the aireraft preflight check.
The aircratt was bemg refueled at the b
of the preflight ol heck. \pproximately 10
min. later the capban drained the fuel
tank simps  onto the ramp and ohserved
no evidence of fuel contamination.  The
captain  then required that some of the

PAN times are [Rastern Stamndard bhased on
the 24-hr. eloack. Al disgstances are ia nag-
L] miles aonl altitudes are mean gen level,

100

cargo tiedowns be retied. The gross
weight at takeoff was 66,501 Ib., 7,299 1b.
under the allowable maxunum  gross
weight,

The IFR HRight plan was direct to
Jacksonville wvia Victor Airway 3 to Ritter
imtersection  and  Victor Airrway 185 to
Charleston with Norfolk, Va., as the
alternate airport,  Jacksonville weather at
departure was broken clouds at 2,500 ft..
10,000 ft. overcast: wisthility  three mu.
in fog and smoke.

The preflight engine start, engine runup,
and the takeoff at 2057 on ranway 090
were  normal, Thv Jacksonville-Imeson
Airport departure control  cleared  the
Right direct Jacksonville, Victor 3 to Bruns
'u.]L].. Ga., mamtam 3000 ft.. climb on
rumway heading to 1.500 ft. antil further
Aclvised,

The crew stated that following takeoff
the gear retraction, power reduction, flap
retraction, and radio communications were
rontine, Upon reaching Llppm'ﬂttmfﬂh
1,400 ft. altitude the No. 4 engine surged.
No. 4 throttle was retarded and again “ad-
vanced but surging continued and the
manifold pressure fell off. A check of the
instrument panel revealed that all instru-
ments were normal except the No. 4
fuel pressure and fuel flow which fAlnctuated.
No }m'l warning light was observed. The
use of carburctor heat and selection of the
low and high fuel booster pumps did not
improve the conditions.

At 2101, N 4000A advised the FAA
Imeson Airport departure control at Jack-
sonville it was having trouble with No. 4
engine and lupmtu[ permission to circle
east of Jacksonville Naval Air Station at
1,500 ft. This was approved, At 2105,
N 4000A requested a radar vector back
to  Jacksonville Naval Air Station. The
pilot was instructed to tum to a heading
of 275 deg. Subsequentlv, the following
clearance was given to N 4000A: Cleared
to Navy Jacksomville low frequency range.
maintain 1,500 ft., stand by this frequency,
Neither the clearance nor the radar head-
ing was acknowledged by the piof. At
2105 the radar hlip of N 4000A disappeared
helow  the horizontal capabilities of the
Imeson  Airport  departure  control  mdar-
?'-li.l.ll:ll;.'-

Following loss of No. 4 engme, the
pilot initiated a left turn towards  the
275-deg. heading suggested by departure
control, During the turn the No. 4 evlinder
head temperature decreased; the cowl faps
were then closed, and the captain had jm!
decided to feather the propeller when the
No. 3 engine hegan to surge. Feathering
of No. 4 propeller was deferred and the
captain called for METO power instead,
This power could not he obtaned as
No. 3 engine comtinued to surge.  Ap
proximately five seconds later Mo, 2 engine
hegan surging. During the emergency the

copilot stated, "I think we muost have
taken on jet fuel. It acts like a C-46 did
when thev were given jet fuel.,” Duaring
this time the copilot reached over and
checked the position of the fuel selectors
but the captain does not  remember
whether th[‘}.’ were moved from their [ps1-
Hons.,

The Right crew did not notice the en-
gine instrument readings after the No. 4
engine dificulty nor did they notice
uh{:ter there was a loss of power from
No, | engine

The aircraft was descending rapidly and
an attempt was made to ditch on a
small lake directly ahead,  Several trees
were struck m the attempt and the air
craft hit the water. wings level and in a
tail-low athitude, on a heading of 25 deg,

The arrcraft came to rest on a 290-deg.
magnetic |‘H.':|d]l'|g in 10 ft. of water ap-
]'}rl.'}"..I[]"tI[Lh 300 ft. from the lake's western
shore and 280 ft. from its southern shore.
with approximately 507, of the fusclage
submerged. Firc consumed the upper
fuselage down to the top window line be-
tween fuselage stations 129 to 621,

Wreckage Examined

Sections and small picces of the left
and right wings. including the ailerons,
and picces of the left and right stabilizers
were  found  strewn  along the approach
p;p!h_ All four !:L*p;l.'rnr:'{:l propellers were in
the shallow water near the lake's sonthern
chore on and to the right of the approach
path centerline.

Investigation of the aircraft, prior to
moving the wreckage., revealed that the
fuel tank selector valves were in the
anxiliany  tank  positions.  Examination of
the fuel lines, fuel sereens. fuel flters, and
available fuel pumps revealed no  restric-
tions in the Fucl Aow to the four engines
or evidence of fallure prior to impact
There was no evidence of mechanical
malfunction, failure. or fAre mvolving any
part of the aircraft prior to mmpact and
no cvidence of crew incapacitabion prior
to impact. A check of the areraft records
revealed  that there were between  25-530
eal. of fuel in each of the four auxiliary
Fuel tanks when the crew :I{‘t'l:'ptt:"l the
aireraft. Only the main fuel tanks were
flled during the refucling operation at the
Jacksonville Naval Air Station and no addi-
honal  fuel was added ta the awxlare
fuel tanks. Investimation and analvsis of
fuel samples from the servicing umits and
stornge  tanks disclosed no contamination
by foreign materials at the time of serv
icing the aircraft,

5. S, Owverseas Airlines. Inc., had the
following fleet:

= CS4.BDC aireraft  (6-Fuel Tank
Svstem )

3 CS4.E-DC  aireraft (8-Fuel Tank
Svstem )

AVIATION WEEK, October 31, 1960

1 C54-G awrcmnft (N 4000A) (&
Fuel Tank System)

2 DC-6A aircraft

2 DC.6B aircraft
All of these Douglas mircratt have some-
what similar fuel svstems.  Among  the
differences between the C-54-B and the
E and G are the number of fuel tanks
installed and the tank selector handle
positions. The fuel sclector positions for
the 6-tank C-54s are: REAR—OFF:
FORWARD—MAIN TANEKS. The Fucl
sclector valve positions for the C-34 §-
tank system  are: REAR—OIF:; LCEN-
TER—MAIN TANKS: FORWARD—
AUXILIARY TANKS.

The checklist in the aircraft was of the
rotative type and was found set at a pomnt
indicating that it had been rolled past the
following items: PREFLIGHT; ENTER-
ING AIRCRAFT: PRESTARTING:
START ENGINES: and PRETAXL
The prestarting and pretakeoff  checklist
section relating to fuel tank sclector set-
tings are as tollows:

PRESTART—MAIN TANKS (Type
aystem ) —0OIN

PRETAKEOFF—MAIN TANKS (Note
Type System)—0ON

In addition, the following placards were
found on the instrument panel above the
fuel selectors:

“CAUTION—Before  takeoff, check
operation of each engine on all cight main
and auxiliary tanks.

“Takeoff on main tanks, cruise on
auxiliary t:mT-:.~:, then back to main tanks
for landing.”

The company operations manual spec
tfies that fuel will be used out of auxibary
tanks to an indicated minimum of 30
oal. and that remaining fuel may be used
one tank to an engine at a time,

No reference was found in the operations
or fight manunals regarding the different
configurations of C-34 fuel systems  and
tuel selector posibions,

Capt. Reid had fown C-54 aircraft
7.303 hr., 6,500 of which were as captain.
The flight records of Capt. Reid indicated
that since his ecmployment with U, 5.
Overseas Airlines July 21, 1958, he had
completed 240 ﬂ'l.lnl-'r hours in C-54-B
series  aireraft  and 31-'-'- flving hours in
C-54-F and G aircraft., His ]Hl‘ Previonms
fight was m a C-54-E senes arcraft.

Copilot Cole had a total flying time of
9024 hr.. of which 255 hr. were in C-54
aircraft. He had flown 69:45 hr. in C-54
aircratt during the previous 50 davs. He
had Hown a total of 209 hr. m C-54-B
series aireraft and 46:55 hr., m C-54.E
and G series aircraft.

The recorded weather at the time of
the accident was: broken clouds at 2,500
ft., 10,000 ft. overcast; visibility three mi.
in f{}g and smoke. However, according to
verbal statements of the captain, the actual
weather was scattered clouds with visibality
unlimited and the moon fullv visible, A
U. S. Navy aircraft circling the wreckage
ﬁl'i-l]lth after the accident reported weather
conditions as broken clouds at an esti
mated 3,000 ft, and rjk:ﬂﬂ]it}' 10 mi.

An analysis of all evidence indicates
that the accident resulted from fuel ex-
haustion due to positioning the fuel tank
selectors to virtually empty tanks prior to
takeoff, The 25-50 gal, of fuel in each
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RE]_IABI LITY

The Cape Canaveral test record of Martin's Titan
ICBM is, according to the Air Force, ‘‘the bestsuccess
ratio to date'’ in USAF missile programs.
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anxii ik were sufficient to tike off
and reach the acoident site and the No. |
fue] tink contained shehtly more fuel than
the others. It s FI"-H' obvious that the
coptlot did not move the fuel selectors
during the emergency. as considered  pos-
sihle i'l'- the 4.||1t1||| but mistakenlyv con-
sidered himself to be in a 6-Fucl-tank air
craft and believed., therefore. that  the
forward fuel selector JJr:w'Ltiuu'-. WUere  Cor
rect for the main foel tanks and merch
made sure that thev were positioned to
the forward detents as founed.

The flight crew suspected improper o
contanunated el but that  aren was
f||ui|b1:|£:]|]jl. IL':".'[:ITIZIH'I;] anel :_l:-11||:|]|._'!L-|1. el
mated by the various Taboratorv  analvses
of foel samples and investigation of  ai
port fuel handling and dispensing.  The
maimn fuel tanks were hlled to a -|I.:It.i=. i
31 gal. but the four auxiliary fuel tanks
were not. Only 2330 gal. of fuel remained
i each of these tanks as indicated n
the gages when checked by the previous
fight crew

While it 5 not unreasonable for the
-HIIZI-'..'!]'!] to ]I:I'L'r; constdered the |]-r:|~.-.||‘.-|]1’r_1.
of Impropes fuel as a reason for the loss
of power, the Board believes it should
not have been accepted to the exclusion
of fuel starvation., TFluctuation of foel
pressure aned foel fow should have alerted
the captam to the actual difficulty, par
ticularly 1 view of the surging of the
engines and the fact that the fuel hoost
pump did not remedy the condition, and
the Eact that the low ovlinder-head tem-
peratures climumated the possibility of the
presence of jet fuel. Switching fuel sclec

B

bars to another Bank should uormalls he
one of the hst acts of a |]||nl' after =
"||.|.‘|..||'..|L'|| ﬂ.l':."LIL'-l"'L' l:-lt. :lll:_'] t'.l[l._"."l![[L' .||!|'|_ I:llq_'!
How

In addition, Capt. Reid had four or
more munutes to amalvee  lus  problem
before impact.

Probable Cause

I'he Board determiunes that the probable
cause of tHus accowdent was meorrect Fuocl
svstem management. resulting 1 o power
loss 1 three engmes

By the Civil Acronautics Boird:

Wirsey  GILLILLAXD
Chairman

Crax Gurxes
Viee Chairman

G, Joseen MNixero
Member

Arax 5. Bovnp
Member

. 5. Bracpox
Member

he Civil Acronautics Board was not
hed of the accident shortlv  after it
occurred.  An mvestigation was immediately
witated m oaccordance with the Provisions
of Title VII of the Federal Aviation Act
of 1938,

Umited States Overseas \arlines,  Inc.,
lialds 3 t4.|1||mr:|n CAB  cerhificate  of
]m-‘-lfu conventence and nccessity to -'-]J-n.rlt-_
s A domestic "':llp]rlLluL]]rl.l Air Carrier
which expires Mar. 30, 1961, and FAA
ir Carrier Operating Certificate No. NY-1.
anthorizing  irreg ':|1|T AT CATTICr  PRISSCIgeT
anel ngn operations,  The carmer’s prin

Lip.ti operatimg  and mamtenance  base s
located at Oakland Municipal  Airport,
Olakland, Calif.

Capt. Jewell Reid, age 43, was employed
by U, 5. Overseas Airlines on Julv 21,
1938, as a copilot in C-34 aircraft follow-
ing his rehirement from the U, S Naw
where he was a4 oaval aviator m transport-
tvpe cquipment. He held a corrently effed
tive airman certificate with airhine  trans
port and other appropriate  ratings,  His
last  hrstclass  physical  was  completed

\pr. 3, 1939, He was uperaded to reserve

captamm on Febh, 6, 1959, and to captam
on Ang. 25, 1939, He had a total of
12,166 Aving hours, 7,303 of which were
i -4 I_\]]L' aircraft., He had Aown a tot:l
of 216 hr, withm the last 90 davs, all of
which were in C-54 tepe arrcraft, Fle lad
LI:JIII]J|L|:4. d the In.¢|m'|.-:] eround school Fests,
mstrument, and pi oficiency checks

Capilot Gordon Cole, age 37, was om
ploved by UL 8 Overseas  Aarlines  on
Julv 16, 1959, He held an airman cerh
hoate with  commercial privileges  and
simgle-vngine land rating, Ths last second
class phvsical was H:mpluu] Julv 27, 1959
He had a total of 9.024 flving honrs. 253
of which were m C-34 t_'.‘l'.l-l. aircraft. e
had completed the required gronnd school
tests. imstrument, and prohciencey cheeks,

Donglas C-54-G, N 4000A, serial nnm-
ber 30003, was purchased by U, 8§ Over
seas  Arrlines from the LS Air Forc
on Nov. 16, 1955, and was of a cargo
configuration. It had a total flving bme ol
19,269 he., 10345 hr. since the last magor
overhaul, Nos. 1 and 4 engines were

£ ‘f“"’i‘é-f
4? '.-?“*

Pratt & Whatney R-2000-D-5 twin Wasps.
™Nos. 2 and 3 engines were Pratt & Whitney
R-2000-7M2 twin Wasps. No. 1 engine
had 17,5351 total hours, 895 hr. smce last

overhaul. No. 2 engine had 6,506 total

hours, 591 hr. since last overhaul. No. 3
enging had 17.630 total hours, 799 hr.
since  last overhanl, No. 4 engine had
16,754 total hours, 337 hr, since last over-
haul.

Turbulence May Have
Caused B-26 to Crash

Washington—Possibilitv  that severc
turbulence  plaved a major role in
the crash of a Continental Can Co.
B-26C on July 1, 1939 ncar Manon,
Ohio. was raised m a recent Civil
Ac¢ronautics Board accident report.

Board mvestigators were unable to
determine the probable cause of the ac-
cident beecanse of the nearly complete
destruction of the wreckage, but the
report indicated the arreraft apparently
went out of control while flving through
an active lhine of E]Lnlnpmﬂ IhumlLr
sEOTImMS.

Flown by Continental pilots John R.
Dunham and Donald Mlartin, the air-
craft was en route from Chicago, 111,
to Baltimore, Md. with cight compum
passcngers, when it was scen to enter a
near vertical dive from an altitude of
4.000 tt. and crash at a ]minf ahont
three miles from Marion and 15 mi.

from the ﬂight'a planned course. Sgr:::d
of impact was “extremely high,” CAB
said, with heavier ]::r}rtmm of the air-
craft found 1mbedded nearly eight feet
in hard clav. Crew and passengers all
were killed.

The Board found no evidence of
structural, control or powerplant Ffail-
ure in flight, but it theorized the air-
craft mav have sustained structural dam-
age, which could have caused the dive,
as a result of fAving through severe tur-
bhulence a few I‘|'|H1!.1fL'- hefore.

While the aircraft’s course deviation
mav have been a pilot's attempt to
avold the worst of the weather as indi-
cated by atrborne radar, CAB investi-
gators said they were unable to explain
how or why the aireraft descended from
its assigned 9,000 ft, altitude to only
1.000 ft. over Maron. In addition, they
singled out the two pilots” competence
as being of “high quality,” with records
'-.]'lli"L\'j'l'l':T that Dunham had total flyving
Hme nf 10,577 hr.., with 8035 on ’th
B-26, and Martin had 3,766 hr. with
1.728 on the twin-engine aireraft.

Pointing out that several “fash”™
weather advisories were available but
not requested by the flight, CAB said
it has been {unﬁ_rrmw mth other gov-
crmment agencies and lmlm'rn to assure
that all fights which might encounter
SCVETC WG :t]u_r n_u_]\u_i the severe
weather bulletins.
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PanAm Skyscraper

The S100 milion, 59-story skyvscraper now
under construction in midtown Manhattan
and abutting Grand Central Termiral will
bear the name of Pan Amenican World Air-
wivs. The airline has leased 613,000 sq. H.
of space in the PanAm building. The new
gquarters will house executive ofhces, trafhe
and sales, reservations, engineering, com-
munications, industnal relations, and services
of supply. Occupancy is expected in 1963,

LOCKHEED
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CLASSIFIED s EA R c H L ' GH T s E C T , O N ADVERTISING

(Continued from page 25)
2 BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE
Honors and Elections
| HU]I:LTI]-H?']“’“' P l“}.ll}'f{".l”.”lH”'i" DISPLAYED RATE: UNDISPLAYED RATE:
port Publications in General Electric's Large The advartising rate is $31.00 per inch for oll cdvertising appearing on :
Jet Engine Department, has been elected other than on contract bosis. Controct rofes on request. iﬁfﬂn; If::;d:nl::m:m“n!u o T TR R IR L
national chairman of Acrospace Industrics AN ADVERTISING INCH is meosured 75 inch vertically on ons column, |
hén e Bareiie: Pribhaitans € Yo 3 columns—30 inches—to o page. PROPOSALS, $2.70 o line on insertion,
AssN, 5 acrvice Pubhicahons Lomnuittee, EQUIPMENT WANTED or FOR SALE ADVERTISEMEMNTS acceptable enly
H. B. Renwick, vice i:ur:_--.u_:||_'||t of Cana in Displayed Styls. BOX MNUMBERS count aos cne line odditional in undisplaysd ads.

cdian Pacihc MSir Lines, has been  elected
chairman of the Western ITL'I]]I!-.|]-]!L'[L' I 'rat-
| fic Conference of the international airlines

for the Intemational Air Transport Assn,

John L. Buckley, sccurnty u]t:um:n_-r of IEASE OR IEASE PURCHASE
United Technology Corp., has been elected
, tht'hirfr!I! of the Amenican Society for In

dustrial Sccurity, succeeding Eric L. Barr,
Jr., who was elected chairman of the board

SYSTEMS ENGlNEERs {3ther new offhicers: Fmest B, I"t:l'.tgt.'l. of
General Precision Equipment Co,, hrst vice

president; John J. Ahern, of General Motors

here Is JOUr ﬂppur‘tunit}' Corp., secomd vice president; George 1),
to iﬂin one of the most Higgins, Jr., of Convair Division of Gen

¢ral Dvnamics Corp., secretarv; Joseph F.

Send NEW Ads ar Inguiries fo Classified Adv. Div. of Aviation Waeak, P. O. Box 12, N. Y. 346 N. Y.

Doherty, of Bell Telephone Laboratorics,
Eﬂmplﬂ'tﬂ centers of e Ine., treasurer. Also: Thomas J. O'Neill, of
advanced Eyﬁtﬂmﬁ Eapahlllt}' Stanford Rescarch  Institute, and Timothy

J. Walsh, of Sperry Gyroscope Co., elected
The Columbus Division of North American Aviation AS. 1S, directors, MODEL 749)&

is a center of total systems capability. It 1s the

lesigner and builder not only of aireraft —such as the Changes
AS] Vigilante and the T2J Buckeye—but also of mis- Capt. James B. Denton (USN, ret), di FORMERLY OPERATED BY EASTERN AIR LINES

siles, radio/radar telescope systems, seat ejection rector of product  planning and develop-
systems, and other diverse products. The Columbus ment, Servonies, Inc., Alexandria, Va. Ready for immediate service and delivery at Miami, and re-sealed. Weights: ZERO 86,464, LANDING
Division is also the center of extensive advanced C. Richard Zerkie, Eastern  customer Florida, powered with WRIGHT C18BD1 ENGINES 89,500, TAKEOFF 107,000, EMPTY 64,000.
R& D projects. Here, there are unlimited opportuni- liaison manager (Westhury, N, Y.) for Servo- and equipped with HAMILTON STANDARD PRO- Equipped with heavy 1049 Landing Gears and AiRe-
ti ‘ibute to advaneced technology—and to mechanisms, Inc., El Scpundo, Calif. PELLERS. Each aireraft can be delivered ZERO g 1 Sy . e -
les to contribute to advanced technology—an e ey SR ; : : 4 search Pressurizing Equipment. Cabin seating con-
forward your own career Marvm |, Boek, gt sogpimett, Keatfolt LR, oo atebiqume ginte Hel Mook gverhank g lees figuration 60, 70 or B0 passengers. Bach aircraft
' ' Division of General Precision, Inc., Van than 500 hours on each engine since major. All air- ELHi i witl{ ‘%FF‘FDF&I{‘ o
Currently, the Columbus Division has openings for Nuys, Calif. _ craft are equipped with latest type full overseas radio quipp e ‘. .
, SYSTEMS ENGINEERS. These engineers will assume Dr. Robert C. Brumheld, director of en- and maximum instrumentation. Radar if desired. Fuel Would accept other aireraft in partial payment. Terms
- responsibility for airframe electronic systems. To gincermg, MDD Rescarch, Ine., Newpaort capacity 5850 U. 8. gallons. Tanks recently de-sealed most attractive.
- i y s ' . . Beach, Calif,
qualify for these positions, men should have a back- . I Ricl _ s
A 2 . s . Henrv L. Richter, Jr., manazer of th
ground in one or more of the following fields: ECM, m_i_ﬂ R;’:Ed ‘uh'?:nt-:n:ll ][rh---!\‘]:rr::haLl-mld 11:- FULL COMPLEMENT EXTRA ENGINES AND LARGE INVENTORY OF SPARES AVAILABLE AT LOW PRICES
!1“‘]‘?"'1* I"H“I"-'HFJ‘”H’ 1‘1{!1.’1]1I|I'|:}:. antennas, data process- formation Systems I'}'ni-.i-:fu, Flectro-Oiptical TEIEP"IﬂﬂE for detailed Brochure
ing, reconnaissance or associated systems and compo- Soninive Tus. Pacalionn CalE
nents, and design of logie digital computers. They Robert C. Murrell, director-quality con- - 501 FIFTH AVENUE
should have a BSEE, or the equivalent, plus three trol, Melpar, Inc,, Falls Church, Va., a sub- T R A N s I T E 0 u I P M E N T co M PA N Y -
vears experience. sidiary of Westinghouse Air Brake Co : NEW YORK ]?l N. Y.
] orie , Col. Frederick A. Henrv (USAF, ret), MURRAY HILL 7-2320 CABLE: MARSHCO 1
[f vou meet these qualifications, and seek an oppor- manager of Summers Gyroscope Co.'s Day . el —— -
tunity to advance your career, please contact us right ton. Ohio. office " ——— —
i . » d S ; IESR BOX X {EPLIE] ; for No,
away. Send a brief resume in confidence to: Charles B. Shade, manager of United 1953 'I'wm HUNANZA F EU CONVAIRS ' '”:-;.-:.r:f;-..d HLTJ}- 1;:} ”rrr”HT”.fm ;
: Technology Corp.’s technical liaison ofhee gt Airline and Executive M5 Gl et '
Mr. J. A, Hitcheock ’ in Los 1'&1:I;-3,_L'|L_"'|. Calif. SALE LEASE FINANCE Several of Both Available NEW YORK 16: P. 0. T
EllHiﬂ‘E‘El‘hlg Personnel, Box AW-387 !'-ih_-'[_ﬂu:n lack., chiuef of  Astronautics Convair Trade-In CHIC A 112 500 X, Mickipan Arve.
North American Aviation, Inc. | Marketing, Northrop Corp's Norair Davi- IT_ 323 hours—Excellent equipment including | DOUGLAS DC-3 BAN FRANCISOD §: 68 Foxt Kt
: . : ! sion, Hawthorne, Calif Wilcox Comm., Dual Omni, G/S, Marker, 200 M.P.H. A12 Autopilot = —
Columbus, Ohio : Morris Spector. clectronics staff manager, ADF—One Owner, Immoculote condition Trades Accepted FOR SALE
! '[hnm;:l-.n]q Ramao HE'!IHiL'TiEIE&.‘ International Replacement Cost opprox. $127,000 DOUGLAS DC-6 PEBY. SA. Tow amphibian converted Inr_ﬂ
Division, Los Angeles, Calif, Fredenick M. PRICE........Only $66,800 DC-6A DC-6B N . e—JRERIEe: T, F5-4404. Avia-
| Arbuckle succeeds Mr. Spector as head of B R e Finance or Lease ) -
THE B“LUMH“E ' the Patent Department of TRW's Ramo- R e S Also Grumman Twin Beech and Lotkheeds in Stock S-Ens IHE'F“F""111H-I:|'“IM -i'r_r targ-i:- plusl crew
| ) . iy & b ! completely overhoauled, ICBNSe oL ‘B
| Wooldridge Division, Canoga Park, Calif _ _ Contact: finished, like new, Four avallable, N. A. Kalt,
DleSIGH UF Oither Ramo-Wooldridee '.I:}'.I}'.Ii:lhltﬂl'_'ilt*-: | Oakland International Airport Fraderick B. Ayer & Associates, Inc. 11':,] I:IIr -;Flj“':r: 1738, San Antonio, Texazs, CApi-
| e ] Breuer, director of .;Il.'ll]]]':l'lil'-il‘r.'l[‘iﬂll a11cl Oakland 14, Califernia NEptune 2-5731 250 Park Avenue, New York 17, New York :I al 4-841.
HﬂﬂTH AHEHIEAH A.'"AT"]H IH[: I inance; D. W, Gere, manager of sconrity —— ECIUIPMENT WANTED
. 3 Dr. Earl A. Long, assistant director of FOR SALE MAARTIN Eﬂi -
i : . i ; Lease/Purchase 4-engine carge Hying boats.
: the John _]H:" !IE’]J]"]""‘ |_..lhﬁl’.1f1llfn fHT. 11'”-_L 4 .Eﬂnﬁ-ﬁl:!llfﬂﬁrsilrl!ﬂﬂ interior, reversible props, EXECUTI.VE DC'3 FAA licensed. HL-HI}'EP. 0. HEn:-: :'ﬁ: IEL Port-
A | ;]11{] "l,,pr_‘_n]u;_‘d -{‘.IL']LHL'L'. Creneral Atomic 1h}1 e hl'.'il'l’!pl landing gear, airling radio RADAR—A-12 AUTOPILOT . land, Oregon.
= vision of General Dvonamics Corp., San rr.tf:rmﬁ-rrja.'ﬂmﬁ “_r'ntr":_-:f.:fﬂr'ﬂ:t?:-r?::'frh.,m 1830-34 Engines—Excellent Condition Don’'t forget —
!’& & DY eons. Calt . Wifqu;;:r ahl:Trgai gnmh!rle_hrr':u- 5I1'".=|_Ililli1l:1t with FOR SALE OR LEASE—Will trade tha i b L - duartt
% ol £ \ L fmounianle power pian & X number whén WhErin fn.
Z Dr. Gilford G. Ouarles, director for long "Will also consider o light twin in trade™ PRISENANY. R STWIRD ASSRICIATES It's the anly woy we 1:::: idl:'liﬁnl::rﬂl:l:l:;?l:l
| anee military vlannine: The Bendix Corp CHARLOTTE AIRCRAFT CORPORATION 551 FIFTH AVENUE, NEW YORK 17, NY e ‘s d
l ' H”E* 'Itm":ll' "] PHENNE, . s P. O. Box 9127 Charlatte, N. C. | Tel: Murray Hill 7.2050 Cable: Billwold New York | | | '@ whem you are writing.
—_— e = LTTENE, 1L, - — =
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EMGINEERS

Bausch &Lomb

A Hirmly established giont in the
optical industry, this upstole MNew
York corporation is ropidly expanding
in electronic-mechanical systams wark,
Emphasis les in commercial anolytical
gnd scientific instrumentation with a
healthy balance of retearch and de-

volopment contracty for military pro-
grams, Llook into these prn'Fl:Hil.l'nnul

apporfunities with Bousch & Loamb
Incarparated:

PHYSICISTS

Ph.D. or M.5. with experience and/or
interast in the folleowing areas; vocuum,
solid stote aptics, infra-red, onalytical
instruments—_ta perferm research in
odvance developoment.

ELECTRICAL ENGIMNEERS

B.5., with M. 5 desirable. Thres or
fMmafe years Bxperience in cifcuil da-
iign. Instrument experience wvaluoble
bul not required. Mutl be copable of
working withou! direet supervision.

MECHAMICAL ENGINEERS

B.5. wilth M.5. detiroble. Must hove
a strong bockground in machine de-
gign, small mechanisms: and ALlfu-
ments, Muzst be rapable af eriginal
product design ond project respanii-
bility.,

B.5. with M.5. desirable ond o heavy
background fn physies and with de-
sign experience in the field of analyt-
teml ar apheoal ingirumanis.

INSTRUMENT ENGINEERS

Physicist with 2 of more yEars sper:-
ence in optics and electronic instru-
ment ressarch and design.

Machanical engineer to design oph-
thalmic machinery, optical ar analyt-
ical inttruments.

OPTICAL ENGIMNEERS

Section Head — Optical Engineering
.5, ar Ph.D. in physics or aptics with
brasd background in optical, mechan-
ical ond electro-optical systems for
military projecti. To evaluate bid re-
gqueils, supeérvise proposals, custfoamar
cantacly, arganize and direck projechs.
B.5. in Optica, M.E. or Physics and 2
af more years experience in optical
gnginearing. Will provide the aptical
enginearing design of o broad line of
products.

LIVE IN ROCHESTER

Bochester i3 located in the heart of
the upstate Mew York vacalion coun-
iry ond iz noted for its beautiful
homes and gardens, fine schools ond
University, outitanding cultural od.
vantages and high ratio of profes-
slenal residents.

YOU ARE INVITED

b Forward your resume tfo H. A. Frye,
Professional Empleymenl.

Bausch &Lomb

12 Bausch Street
Rachester 2, New York

LNZINEers

Mathematicians

Physicists

THIS IS YOUR PROFESSIONA
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Immecdhate
Dyna Soar and
Minuteman
openings

AVIATION WEEK, October 31, 19480

Imaginative, technically creative engineers

and scientists interested In participating

in the advancement of space-age technologies

will find unique opportunities at Boeing.
Such advanced weapon systems at

Boeing as Minuteman, and the Dyna Soar
boost-glide vehicle, offer challenging —

and deeply rewarding — assignments in a

broad spectrum of professional disciplines.

FORM...FILL IN AND MAIL TODAY

T'here are openings at Boeing, now, in your
area ol interest, and at the level you
require for satisfaction and advancement.
We'd like to discuss these assignments

in the light of your career plans. To
expedite this discussion, we invite you to
fill in and mail the professional
application form at the right.

BOLEING

AVIATION WEEK, October 31, 19460

EMPLOYMENT OPPORTUNITIES

RETURN TO: MR. W. B. EVANS
BOEING AIRPLANE COMPANY
P. 0. BOX 3707
SEATTLE 24, WASHINGTON

PROFESSIONAL POSITION APPLICATION

(All replies held in striet confidence)

Date of this .-1}1[|JE1:HLI1|11

:'i.rﬂ“]{!.
LAST FIRST MIDDLE (USE MO INITIALS]
Social Security No. R
Present Address
b 8 SETREET
cCITY TOME STATE o

Telephone No. =

Hit. Wit. Age .5, Citizen___

Male.

Female _ Marital Status

No. of Children

Other Dependents

L.S. Yeteran__ Entry Date

scharge Date

T'ype of Discharge

Spouse’s Maiden Name_

I':I"EIJ.I.]-:{FF

Previous Hur_‘ing l:':]'ﬂ}rin:l}'ﬂfﬂ?__

If the answer to following three questions is "yes,” explain
on supplementary sheet:

1) Have you any physical defects?
2) Have you ever been arrested (except traffic and

juvenile) ? i

4)  Have you ever received disability or accident com-

pensation? LN

TURN PAGE mp
107



EMPLOYMENT OPPORTUNITIES

HIGHER EDUCATION

1 e [latea !-||l':l'|"|'
l.|||.|.l'5l_r :I:l| | e T RELHE 1||‘|r'II||1'-|. .'.|I'I-|: |'||_“IIr
|
- : —
&5 |
EMPLOYMENT HISTORY
LS e Base Pay |Dates E:::[ll:l'. e
Fiem Narae and Address i he/ Wk | Month Year

Posirionm & Juiies

1 i

e B ERE B F O I T [ R M mn me W mR MM M MmN MM G R MR CE M MR MR MR M MR M M M MR M WS N M S e N CE e N CR RN W MR

i'l|-|.|h|||:| -,"'. ||'|_|I:|-'-l

Persipniiei & Dhuries

l'_ a G B M B M T N MNP T W M S MR o mm e o Ee N S W N W M S M N SN S e e s G e i s e e e S e s S S EE: N SN S N N S e e

Fosstion & Lhuties

— —_— = — =

REFERENCES. Give (ull names, pecupations and addresses,

Professional (previous supervisor ]:rn*ﬂ‘l'l'r:-.“:

Character (other than relatives or former employers):

1

LIST TYPE OF WORK PREFERRED UPON
EMPLOYMENT:

Have vou ever been eleared for classihed military informa-

FRiar 2

. It yes, mive date, level and company,

May we contact your former and present employer prior to
No

If "wes”, I authorize, without liability, the release of all

completion of employment negotiations? Yes

1'|1:|i:|4+'n.llu'rH ail |:rl'1'=-|r|1.l| information.

S51GH YOUR MAME HERE

RETURN TO: MR. W. B. EVANS
BOEING AIRPLANE COMPANY '
P. 0. BOX 3707
SEATTLE 24, WASHINGTON
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Fly casting on Skykomish River near Senttle

Matching the career advantages at Boeing are the family Living
advantages of the Pacific Northwest, This uncongested, evergreen
area is famous for its mild year-round climate and its unexcelle
recreation facilities. :;':III"\H-'-{'.]].I[H'![] ranges, '."l-J:Ji.iI.rL“H.L{ mountain
streams, lakes, forested camping and parl-; areas are within minutes
of Seattle.

Application
form
begins

on

previous

page.

Saifing on 23-mile Lake Washington in Seatile

Seattle has the highest per-capita boat ownership in the country.
Lake Washington, above, and other lakes are in the city. Seattle,
in addition, is located on Puget Sound, which offers hundreds ol
miles of protected salt water for sailing, cruising, fishing. The
Seattle area is famous, too, for fine modern homes, excellent
sducational and eultural institutions, and healthful outdoor W est.
ern living for the whole family.

BOELEING

EMPLOYMENT OPPORTUNITIES

‘hn'impnrtaﬁt_ new wave of antivitﬂﬁéed on exciting new projects is nreatilﬁ

Unusual Openings for

Missiles & Space Systems Department

This is a dynamic new force in space technology!
Present contracts include studies for a complete ballistic
missile defense system . . . a new generation ICBM . ..
an advanced launch wvehicle recovery system. There
are supervisory positions for work in:

@ ELECTRONIC GUIDANCE. BS in Physics or Electrical
Engineering, 10-12 years experience in Electronic Sytems
and Computer Systems, Skilled in Electronic Navigation
Aids, Applied Math, Computer Systems.

® INERTIAL GUIDANCE. BS in Physics or Math with 10-12
years experience in Applied Mathematics and Computer
Techniques. Skilled in Inertial Navigation devices, Systems
Analysis and Synthesis, Laplace Transform Techniques,
Computer Systems,

@ SENSORS. MS in Physics or Electrical Engineering with
12-15 years experience in FElectronic Systems and Sub-
Systems. Skilled in Radar, Infrared devices, Optics, Ultra-
sonic Techmiques, Systems Integration, Countermeasures
and Counter-countermeasures,

® DATA PROCESSING. BS in Physics/Electrical Engineer-
ing with 12-15 years experience in Electronic Sub-systems,
Computer Theory and Practice, Background in Computer

Logic, Computer Systems and Components, Cryogenics,
Network Theory.

® CONTROL SYSTEMS. BS in Physics, Aerodynamics, or
Math with 10-12 years experience in Aerodynamics, Applied
Math, Skilled in Stability, Analysis, Mathematics (Laplace
transforms), Servo-mechanism Theory, Computer Design.

@ GUIDANCE and CONTROL. MS in Physics, Math or
Aerodynamics with 12-15 years experience in Applied Math,
Aerodynamics, Computer Techniques. Skilled in Stability
Analysis, Servo-mechanics, Electronic Navigation, Systems
Analysis, Computer Systems,

® COMMUNICATIONS. BS in Electrical Engineering or
Physics, with 10-12 years experience in Electrical Engineer-
ing for Communications, Telephone-Telegraph Theory,
Hadio Transmitters and Receivers, Radio Propagation,

EUEI!TI'.E]'IHEHHH['EH and Counter-countermeasures, Security
oding,

Electronic Engineers
at HAMILTON STANDARD

Electronics Department

This fast-expanding and autonomous department has

the following key openings:

@® ENERGY CONVERSIOMN EMGIMNEERS for static inverters,
converters and frequency changers for military, space and
commercial applications, Minimum 4 years experience with
design-development background in aireraft and industrial
power supplies and generating systems,

Be familiar with as many of the following as possible:
switching characteristics of transistors, silicon controller
rectifiers and four layer diodes, transformers, interstage and
power—filters, signal level and power—voltage regulators—
polyphase circuits—heat transter—packaging—power gen-
erating system specifications,

® DIGITAL COMPUTER SYSTEMS ENGINEERS. Electronics,
Math or Physics degree and at least five years experience
in design, development and analysis of digital circuits or
computers, Be familiar with computer organization, logical
design, statistical theory of information and/or communi-
cation, pulsed data systems and switching circuits. Knowl-
edge of magnetic core or solid state devices desirable,

Electron Beam Machine Technology

15 developing an entirely new capability at Hamilton
Standard. Opportunity unlimited for:

® RESEARCH PHYSICIST with at least 3 vears R&D experi-
ence in gemi-conductors and tube devices. Ph.D. preferred.
Will conduct fundamental studies in electron beam tech-
nology related to new processes and applications 1n semi-
conductors or tube instrumentation.

® RESEARCH ENGIMNEER, Physics or Electronics with at
least 5 years R&D experience in mechanization processes
involving manufacture of electronic tubes or semi-conductor
or nuclear products. Desire individual with diverse back-
ground, particularly heavy in high vacuum technology to
conduct studies involving automated processes in electron
beam machine technology,

® DEVELOPMENT TEST ENGINEER, Electronics for develop-
ment work on electrical components of electron beam
equipment. Should have thorough knowledge of 1 or more:
1. high voltage supplies; 2. electromagnetics; 3. electronic
circuits; 4. electron beam formation and control; 5. data
programming techniques,

® TEST ENGINEERS . . . electronic, electrical and mechanical.

Enjoy life in the beautiful Connecticut countryside with its good schools,
short commuting and easy access to New York and Boston. Company-paid

graduate study program . . . generous relocation allowance. Write in con-
fidence to Mr. Richard A. Fuller, Dept. 3.

HAMILTON STANDARD

DIVISION OF UNITED AIRCRAFT CORPORATION

3 BRADLEY FIELD ROAD, WINDSOR LOCKS, CONNECTICUT
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EMPLOYMENT OPPORTUNITIES

L

outstanding individvals for permanent posts in

S STEMS ENGINNEERIING
sought by Battelle Memorial Institute

Simulation and operational gaming
Stochastic modeling of systems
Weapons systems analysis
Information theory

Optimization methods

Servo analysis

Logical design

*®
*
*x
™
=
*
b ¢

Satisfactions unlimited . . . to grow with
the expanding division of a growing or-
ganization; to contribute to present pro-
grams (for government and industry) and
develop fields of your special interest;
to produce and publish; to associate with
virtually all sciences and broaden your
horizons; to earn a most attractive salary

-

ADDRESE ROX XO, REPLIES T Bor XN,
Clussied Ade. M. of Phis pallica bt g
Sewd fo affee weiaeersl i,
YEW YaRK ig; P, O, Box 13
CCHICAGO 11 : 500 X, Miekigan A
AN FRANCISCA £ - R Paxl K

POSITIONS WANTED

Experienced executive captain age 36, 7200
total hours AT.R. DC-3, Convair 240, 340, |
140, Also jet qualified. Desires position on |
heavy twin, PW-51582, Aviation Week. |

Test Pilot—More than 4000 hours success- |
ful engineering and production test flying. |
Over 7500 hours total ineluding USAF and
Atrline. Esxperienced most tyvpes single and
multi-engine land. conventionual and jet. su-
personic fighters and B-58. Interested in all
offers. Will provide details and references
upan reguest. PW-55330, Aviation Week.

Flight Engineer currently gualified on 749,

040, 1040, 19400G, DOCGH. DCTH. | T (il
Hourg, AL&E and Commercial Pilot. Imme-
dintely availiahle foreien 0 ilnmestie.
Hesume on  reqguest PW-03375,. Aviation
Week.

e —— 1
Sales Manager/Marketing. 5ix years success-
ful snles engineering hackgroaund on West
Const in Instrumentation. Electro-Mech.,
Flectronic Sys. & Components. Test Equip. |
Looking for permanent, challenging position |

nit reqguiring degres with progréessive com-
pany. Present Salary 16M. Age 30, Reply |
P .0 Box VO DA26, N, Hollvwood, Crlif,

Need Engineers? ‘

Cantact them through this

EMPLOYMENT OPPORTUNITIES section
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DEDICATED TO THE ADVANCEMENT OF

Battelle is an institute engaging in
both contract and basic research,
PrinCipal laboratories occupy a
million square feet in a campus
setting adjacent to Ohio State
Uiniversity.

* Countermeasures systems

* Transportation systems
A staff of 2300 is comprised of en-
gineers and scientists in all fields,
skilled technicians and supporting
personnel, Facilities, among the
finest, include a splendid data pro-
cessing center, technical library
and specialized information centers,

* Missile defense systems
* |nformation storage and retrieval

* Radio telescope systems

Our home city and its suburbs offer
good living, recreational and study
opportunities (three universities
and many nearby colleges). Colum-
bus is a metropolitan center of over
a3 halt million yet offers good neigh-
borliness, gracious living within
minutes of your job, and ready
access to many recreation areas

. Investigate your opportunity
with us. Write for details to Les Hill,

* Digital computer systems

plus comprehensive benefits . . .
Advanced degree in mathematics or
engineering,with three or more years in
the field,desired. Write today for details.

Battelle Memorial Institute

BATTELLE :;EIQ.: ; 505 King Avenue

=R AL R Bl E R R R R R R EENEEREEEEEEEEEE RN NEREEREENRNEDRE:RES:S-ESBESE}.)

Columbus 1, Ohio
=

SCIENCE

LAST CALL TO

BUYERS GUIDE ADVERTISERS . . .
The 1961 AVIATION WEEK BUYERS' GUIDE

is almost ready for press.

This is the standard purchasing reference for the aerospace industry.
Buyers of used and rebuilt aircraft, engines, etc., look to the GUIDE as a
source of information on “"where-to-buy”.

The new 1961 edition is more complete, more up-to-date, more essential
than ever before.

Dealers in used, rebuilt or surplus equipment who advertise in the new
GUIDE receive these “bonus benefits”;

FREE Product and Services listing . . . next to your name for
the customers’ convenience.

FREE Equipment Locating Service . . . enables the prospective
customer to locate equipment and services not currently adver-
tised. These inguiries, in bulletin form will be sent to you
throughout the year.

The SEARCHLIGHT section will be reprinted and mailed for you . . . to
over 3000 Purchasing Agents and prospective customers . . . o mail
campaign at no extro cost to you.

Readers Service cards will be included in the GUIDE and in the reprint . . .
an extra bonus to you.

You can’t afford NOT to be in the

AVIATION WEEK 1961 BUYERS' GUIDE
CLOSING DATE . . . NOVEMBER 15th.

AVIATION WEEK, October 31, 1960

ENGINEERS . . .

AT VERTOL

CREATIVITY
FLOURISHES

The advantages of working at Vertol are
being discovered by increasing numbers of
engineers, The reasons are opparent. The
Vertol Division of Boeing is small enough
for the engineer to retain his individuality
and freely exercise his creativity. In ad-
dition, the Vertol engineer has oll the re-
sources of one of the nation's leading com-
panies behind him.

Long a leader in the design and production
of advanced commercial and military ver-
tical lift aircraft, Vertel is now exponding
its international and domestic activities,
As o result, new and chollenging career op-
partunities are available to ambitious, crea-
tive engineers. Located in attractive sub-
urban Philadelphia, Vertol provides an en-
vironment of growth for qualified engi-
neers. Investigate these opportunities
today:

INSTRUMENTATION

FLIGHT TEST . . . The mon who fills this respansible

position should hove the obility to design, develop,
calibraote ond install Aight fest instrumentaotion.

Experience in mognetic fope and telemetering
desirable.

STRUCTURAL TEST . . . An outstanding position
requiring experience in instrumentotion for wind
wnnel testing or associated fields,

AERODYNAMICS

Challenging position entailing asrodynamic studies
in performance or flying qualities ond dynomic
stahility of VTOL/STOL aireraft. Low-speed stobil-
ity and contral performance p|ul- wind funnel er
flight test experience are required.

DYNAMICS

Vibration and Flutier Enginesr required for ad- |

vanced design studies on helicopters and VTOL
pircroft. Strong interest in onolysis. Some aircraft
experience sssential.

FLIGHT TEST OPERATIONS

A challenging position invelving the planning of
exporimental ond production flight test pragroms.
Duties include the preparation of fest progroms

ond onalysis of flight test data,

Each of these positions requires an appro-
priate ocademic degree plus directly related
experience, and ofters an attractive salary.
Forward wyour resume in complete confid-
Ence 1o:

Duane R. Dlsen

Suparvisor of Personnel Kelotions

Ek/f/ﬂ  E—

oo || e AP EING
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EMPLOYMENT OPPORTUNITIES

LIVE i Southern Califormia!

GAS TURBINE
ENGINEERS

Onﬁs‘fmn'.fmg {J/Jt‘.’}ff}fg.'{ NOwW
for qualified
DESIGN ENGINEERS
CONTROLS ENGINEERS

COMBUSTION ENGINEERS
AEROTHERMO ENGINEERS

for development projects
and

or broduction projects
Jor | )

SOLAR OFFERS PERMAMNENT cmplovment in a rela-
tively new and exciting held with a tremendous
growth potential. Solar is a vigorous, medium-size
company  founded in 1927, Solar gas turbine
engines have already won an international reputa-
1_i“||_ IIH]I'E’I'IE" |'-.. 211 If""il!_'{’lll.(_'l'lt l|:|iIL'i]H:,'-I'_" Ell"t"l.'.'l"{'l'l LEITL=
mercial and military contracts,

Living in San Diego is delightful. This favored
area 15 smog-free, with the finest climate in the
United States, and has unmatched recreational and
cultural activities.

Applicants with BSME or AE plus 3 or more
:l.l'illl'-i I_‘."l..l'!li_'l'lll"'ll{'["' JArcE p:rz-l'{*rrv[]- I:Il‘lil'ljl.'!_‘ T FH]‘
responsible positions in our rapidly expanding pro-
grams in gas turbines and airborne controls. Replies
will be kept confidential. Write, giving resume, to
LOUIS KLEIXN, Department E-T03, Solar Aireraft
Company, 2200 Pacific Highway, San Diego 12,
Califormia,

i SOLAR

AIRCRAFT COMPANY

A subsidiary of International Harvester Company
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AIlRCRAFT

IMPORTANT
PROGRESS TOWARD ADVANCED
AIRCRAFT

- THROUGH NUCLEAR POWER

—the flight vehicle which can live in the air

as easily and confidently as a ship lives in the sea—

will be powered by a nuclear reactor, the only source

of energy which can provide virtually unlimaited range

and endurance for avrcraft, for high altitude or on

the deck, long range military awr missions.

When the program to produce such a
nuclear propulsion system was started
at General Electric in May, 1931, ex-
perts then felt that the project might
take twenty years.

But today, little more than nine years
later, the Aircraft Nuclear Propulsion
Department of General Electric has
developed and demonstrated the basic
technology required to build and fly a
high performance aircraft nuclear pro-
pulsion system.

During the 9-year span of effort,
General Electric engineers and
scientists have achieved major break-
throughs in reactor technology,
shielding technigues, high temperature
resistant materials, specialized controls
capable of functioning reliably in a
high density radiation environment,
and in other areas.

One of these technical achievements
15 discussed to the right in capsule arti-
cle form. In succeeding announcements
other interesting technical advances at
the Aircralt Nuclear Propulsion Dept.
of General Electric will be discussed.

N UCLTEA AR

GENERAL

ADVANCES IN NUCLEAR
SHIELDING TECHNIQUES

As the shield is the largest weight item in the
propulsion system, major effort has been ap-
plied to shield theory, experiment and design
since the initiation of the Aircraft Nuclear Pro
pulsion program.

The dimensions of the problem faced are avi-
dent when you consider that General Electric
engineers had to find a way to reduce shielding
weights from hundreds and thousands of tons
for stationary nuclear power plants by orders
of magnitude.

One of the major gains registered was the
concept of the divided shield, |.e. dividing the
shielding between the power plant and the crew
compartment. This concept takes advantage of
the fact that even the most sensitive companent
of theée system can withstand 10,000 times the
amount of nuclear radiation that a human being
can tolerate.

This concept has been defined through the
usa of improved analytical technigues to pro-
duce detajled radiation patterns around réaclor
shield assemblies,. Mew compuler programe, and
new calculation techniques developed at Gen-
eral Electric have yielded invaluable data for the
design of sophisticated shielding configurations.

Additional improvementis have beén attamned
through study of materials. Materials not for-
merly employed for reactor use have been de-
veloped and apphed. Design techniques have
been created which take maximum advanlage
of these malerials.

These thearatical and experimental investiga-
tions have resulted in shields which are so light

PR OPULSII

P.O. BOX 132

that nuclear aircraft need be no heavier than
present day airplanes. Shielding weight is _no
longer a critical problem.

Although much has Been pccomplished, fur-
ther improvements in shielding technology are
being developed through improved calculation
methods, advanced materials developmeant and
more sophisticated structural design.

—_———l——

O pportunities exist today for Engineers
and Scientists from many disciplines to
contribute to precise solutions of a va-
riely of sophisticated problems pertain-
ing to the final development stage of
General Eleetric’s nuclear propulsion
system for high performance aircraft,

Openings available in both Cincinnati,
Ohio and Idaho Falls, Idaho for:

Metallurgists; Ceramists; Mathematicians;
Technical Editors: Mechanical, Electrical,

and Chemical Engineers; Nuclear and
Solid State Physicists; Physical Chemists.

If you have an interest, ane qualifica-
tions, tn any of these areas, please
write in conftdence to: Mr. George
Hunsinger, Manager, Professional
Personnel. Room 6LWER.

O N

ELECTRIC
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work in the Tields of the future at NAA

STRUCTURAL
DESIGN
ENGINEERS

Two years engineering college
plus experience desired. Will
be engaged on wing and fuse-
lage design.

STRESS
ENGINEERS

Rigorous design requirements
necessitate  extensive strue-
tural investigation of the in-
fluence of high temperatures
and unconventional external
loadings. Stress engineers
concerned with such strue-
tures will have the opportu-
nity to utilize their technical
knowledge to the fullest extent
in the development of new
analysis methods. Experience
plus degree preferred.

For more information
please write to: Mr. A. K.
Bowman, Engineering Per-
sonnel, North American
Aviation, Inec., Los Angeles

* 45, California.

THE LOS ANGELES DIVISION OF

NORTH

AMERICAN AWA

AVIATION,INC.
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LETTERS

The Poor Passenger

Just read your editorial “Pity the Poor
Passenger” (AW Oct. 3) after returning
from a West Coast trip via jet, as my air-
craft was down for maintenance.

I'll add “Amen” to what vou report—
vou desernibe an average 707" domestic
flight as well as foreign schedules. As the
saving goes, “Time to spare; go by air—
more time vet; go by jet!”

]. B. HarTRANFT, |R.
Aireraft Owners and Pilots Assn.
Washington, D. C.

I was most interested and quite amused
with vour editorial in the Oct, 3 issue of
AviaTion WEeek concerning the Poor Pas
senger. Even trving not to be prejudiced,
I cannot help but agree that after com-
pleting a flight one wonders who the air-
lines are trving to serve—the passenger or a
combination of the National Association
of Architects and Old Man Confusion.

After meeting a friend at the Los Angeles
International Air Terminal last month, we
stood at the baggage counter for 25 min.
waiting to give someone the claim check.
Finally, we picked up our baggage and left.
[ suppose I could have taken someone else’s
just as easilv, with no one the wiser.

In reference to the desizn of air terminals,
however, I am just a hittle bewildered at
some of the proposed designs. Some 1 have
seen do not allow for more than one plane
to turn around simultaneously and  have
more material for desisn purposes than for
efficicnev. T know that the one Hunq I am
interested in when 1 make a trip is to find
a place to park as close as possible to the
airline T am interested in, and then get there
as fast as possible without being erushed
in: the stampede. The solution to the com-
bined desisn and parking problem  seems
to me less difficult than T have read. Why
not design a toroidal terminal building with
radial spokes for leoading and provide a
ticred parking lot in the center? Expansion
conld be vertical and the main vehicle en-
trance, of course, would be underground.

The bus lines and railroads seem to have
solved, in part, their ticket problems with
“charge-a-plate™ type blanks for standard
point to point trips. Why can’t the airlines?
Of course, including the prices on these
blanks would bhe uncconomical since they
risc monthly,

Exs, Wirriaar V., Cooparr, USKNR
Maval Nhssile & Astronantics Centor
Pt. Mugu, Calif.

Your editorial in the Oct. 3 issne of Avia.
Tiox Werk on airport problems hits the
nail on the head!

As the editor of the leading aviabion pub-
lication, vour words are certain to get atb
tention and PAssCnNgEeTs evervwhere 1.'..]]] he
grateful to vou for help in bringing atten-
tion to the problem.

Q. L. DEwey

Manager, Electronic Scrvices Division
Ravtheon Co.

Burhington, Mass,
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Aviation Week welcomes the opinions
of its readers on the issues raised in the
magnzine's editorial columns, Address
letters to the Editor. Aviation Weelk,
330 W. 42nd St., New York 36. N. Y.

Try to keep letters under 500 words and
We will

give a genuine identification.
nal print anenvmous letters. but names
of writers will be withheld on request.

Synchronous Satellite

Reference 15 made to vour article entitled,
“Bendix  Analvzes Satellite Orbit Cover-
age” in the Sept. 5 (p. 88) issuc of
AviatTion WEEK,

The statement is made both in the text
and under one of the illustrations that a
synchromons  satellite  crosses  the equator
every 6 hr. By definition, a synchronons
satellite circles the earth once every 24 hr.
Therefore, a satellite of this type. whose
orbit 15 inclined to the equator, crosses the
equator every 121 hr.—not cvery 6 hr.

MEeLvix Snorn

Technical Operations Branch
Acromechanics Division

Wright Air Development Division
ARDC

Wright-Patterson AFB, Ohio

(Reader Shorr is correct. The svnchronous
satellite crosses the equator once overy 12
hr., regardless of its orbital inclination.

—Fd,)

Pulse Radiation

Thank vou wvery much for the recent
article on nuclear pulse radiation in the
Avionics section of the Ang. 8 issue (p. 55
of Aviation Week, The information pre-
sented in this article, coupled with the
recent conference on pulse radiation  test-
ing, sponsored by the Air Force at the Air
Force Special Weapons Center in Albu-
querque, has helped to point ont the need
for further understanding of transient radia-
tion effects.

We feel that this 15 an area where minch
expenimental work remains to be done and
u. hq_l;'{_‘ considerable challenge 15 pn_al_ht:_-.]

o physicists and other scientists working in
thu helds of solid state and le::tmmn In
addition, we recognize the importance of
having good, reliable laboratory tools to
pmnl‘r npummnlll work in these areas to
be done safely. In this regard, we wounld like
to call vour attention to a source of pulse
radiation which has been designed by
Atomics International in order that tmmiuut
radiation testing may be performed on a
routine and safe hasis,

This pulse source is known as the Solu-
tion Type Pulse Reactor (STPR). It is
hased on the same reactor concept as the
many homogeneous research reactors which
have been designed, constructed and -
stalled by Atomics International and are
npu"lhn r today 1 varions parts of the world,
The STPR will produce pulses of 10"
neutrons/em® and 10°R of gamma radiation,
with total energies of 510 megajoules,
|‘.||1]'--:1.'|.'I'dﬂlh of 3.0-3.5 mulliscconds at the
halb-maximum  pomt, and }‘.l-l':;ﬂi POWETS of
approximately 2,300 megawatts,

In addition to favorable nuclear radiation
characteristics, the homogeneous reactor of-
fers :li’|'|.':llll;=|gﬂ'}i of unguestionable relmability
and safety.

Extensive ﬁilf-r_'f'lr investigations, conducted
by Al under the AEC- -sponsored program
“Kinetic Experiments of Water Boilers,”
have conclusively demonstrated this point.
During these tests, the reactor was safely
pulsed at periods of less than one milli-
second, These tests tvpify the overwhelming
safety characteristics of the STPR since t]:f:
]:rl_rmda imvolved are hve bimes as short as
those which conld cause damage or destruc-
tion to most heterogeneous thermal reactor
assemblies,

We are conhdent of the ability of the
STPR to meet the general requirements of
pulse radiation 1?:'-.[‘11'1‘” more favorably than
other reactor concepts  w hich may be
operated by pulse sonrces. We will welcome
moniries rug:lrding the characternistics of the
STFPR. its safety, cost, or its applicability
to transient radiation testing,

W, M. HavssLer

Atomics International Division
North American Aviation, Inc,
Canoga Park, Calif.
Nerve Gases
The article in the Sept. 5 issue of
Aviatiox  WEEk—"Army FPresses Nerve

Cas Development” (p. 32)—indicates the
need ftor a new philosophy in weapon
system  development, Until now our re-
taliation and deterrent u.u.h.mu Im-L heen

based on the “total” or “mass” destrae-
bion and 51;;||ghtr.r weapons, For a nation
as advanced in technology as ours, this

concept smacks of Neanderthal crudeness.
When one considers the religious, ethical,
and moral tenets this country was founded
on, the mass slanghter weapon  becomes
a hvpocritical method to obtain this end.

Gas and bacteria medioms may provide
a means by which an enemy could be
incapacitated for periods of time that
would permit resistince to be overcome
without huge loss of life. These mediums
can be deploved by the same tactics and
delivered by the same weapon systems
now used for mass slaughter systems.
When the development of these systems
reaches  the technical adequacy  required
to provide the same deterrent and retalia-
tion capability needed for our own sur
vival in the Cold War, it would then be
practical to outlaw the "A and " bomb
weapons, With these mediums the United
Nations could enforce world peace and we
could utilize the propaganda gained from
including this capability in our weapons
inventory in renewing world respect for
our way of life.

Now is the time for the Defense Depart-
ment to combine our resources and exist
ing programs of this type under one
weapon  svstemn concept to  develop  the
needed weapons, strategy, and the tactics
for our armed forced to wage “humanc”
warfare.

Ricunarp A, Veoonmax
Los Angeles, Calif,
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IS DELIVERING

CLIFTON PRECISION PRODUCTS CO.,

CLIFTol!N

UTILIZING DOPPLER INPUTS

ANJAIK-1

These Sub-Miniature Systems provide :

* Continuous Latitude Longitude Present Position * Course
and Remaining Distance to Destination * Course and
Remaining Distance to Base or Alternate Destination
Wwind WVelocity and Direction

Ground Track

=« Automatic Display of

» Steering Information = True

YOU WILL WANT TO CONSIDER CPPC
NAVIGATIONAL COMPUTERS BECAUSE:

THEY EXIST NOW —have been delivered to customers,

e exhaustively tested and found to better the spec for accuracy

J;f':‘]“ and performance.

OFFER HIGHEST ACCURACY. Why settle for

more than 19 error in Present Position? Clifton units have
been testing out better than 195. Wind direction and force
information from the Doppler has proved extremely accurate,

VERY FLEXIBLE AND SERVICEABLE.

By a simple change of modules, these systems ‘may be
adapted to any aircraft from a hovering helicopter through
a 230 knot observation plane to 8 mach 2 bomber or fighter
plane. The same modular design permits ease of access for
servicing and reduces quantity of parts to be provisioned.

For full information, write or telephone: Sales Dept., 5050 State Road. Drexel
Hill, Pa., MAdison 2-1000, TWX LNSDWN, PA. 1122(U), or our Representatives.

INC.

HEJIGH'TS , P A.
1 Bppf
1 SYSTEMS DIVISION
105° 00’ W
9900 N
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Blasting new materials to make missile nose cones. The first ICBM

nose cone ever to be recovered after flight was protected by a new, high-temperature
material. Its name: Avcoite. Its construction: specially reinforced ceramic. Avcoite was

the first of a family of new heat-shielding materials. They were developed for re-
entering nose cones and satellites by Avco’s Research and Advanced Development
Division. Newest addition to this materials family is Avcoat, a plastic heat-shield here
ablating smoothly in a hydrogen-oxygen jet simulating satellite re-entry temperatures.

Avco

AVC O CORPORATION, 750 THIRD AVENUE, NEW YORK 7, NEW YORK

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ..




