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CONVAIR-Astronautics ..expanding man’s knowledge ol the universe
In building, flight-testing and further developing the Atlas ICBM for the U.5. Air Force, CORVAIR-Astrenautics
also gains knowledge and experience useful for our operations in space. This intelligence, vital to the United States

for future defense and peaceful pursuits, can be greatly expanded throueh advanced Orhital Svstems developed
I - : P - |

by CONVAIR-Astronautics from its experience with the Atlas.

CONVAIR A DiviSION OF GENERAL DYNAMICS CORPORATION

Vickers hydraulic motor and control valve “package” for hose reel drive.

3 @ WEIGHT SAVING , , , Approximately 9073 lighter than former electric drive.
. @ SIMPLICITY | | | Fewer parts, greater inherent reliability. |

@ AUTOMATIC TENSION CONTROL. .. Hydraulic sensing device eliminates unscheduled
disconnects,

@ FASTER RESPONSE ... Low-inertia hydraulic motor can be started, stopped, reversed
instantaneously (1% revolutions between full speed in opposite directions).

@ EXPLOSION PROOF ., . Without added weight.

g g ———

i I

MICKERS. Hydraulies

on Hose Reel Drives

To obtain optimum performance of in-flight refueling equipment, Vickers Incorporated
has worked closely with Flight Refueling, Inc., in adapting the inherent advantages of
hydraulics to this tactically important air-weapons concept. The significant results of

their combined efforts are enumerated above.

The use of Vickers hydraulics has broadened the scope of in-flight refueling opplica-
tions. The outomatic sensing device and fast response of the hydraulic motor prevents
disconnects. Commercially, the hydraulic system permits bigger payloads and extended
flying range. For more information, contact the nearest office listed below. Write

for $5-1010.

fFe9d
VICKERS INCORPORATED
DI‘I’IE_[EH OF SPERRY RAND CORPORATION
Aero Hydraulics Division » Engineering, Sales and Service Offices:
ADMINISTRATIVE and ENGINEERING CENTER TORRAMNCE, CALIFORNIA +« 3201 Lomita Boulevard
Depoariment 1462 + Detroit 32, Michigan P.O. Box 2003 + Torrance, California
Aesro Hydraulics Division District Sales ond Service Offices » Albertson, Long Island, N.Y., 882 Willis Ave.
Arlington, Texas, P.O. Box 213 + Sectile 4, Washington, 623 8th Ave. South * Washingten 5, D.C., 624-7 Wyott Bldg.
Additional Service Focilities of: Miami Springs, Fla,, 641 De Soto Drive
TELEGRAMS: Vickers WUX Detroit, TELETYPE: "ROY" 1149 « CABLE Yidet
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Lid.—Greal Wesl Eoad, Brentford, Midda,, England
Engineers and Buvilders of Cil Hydroaulic Equipment Since 1921
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Hoffman test equipment checks TACAN* accuracy —on the bench or in the cockpit

HLI-103 BEACON SIMULATOR dupli-
cates all functions of the AN/URN-3
surface beacon. Tests ARN-21 for full
azimuth and entire range, closure and
departure speeds, surface beacon iden-
tity tone and decoding functions. For
bench test or cockpit check. Available
on 60-day delivery.

HLI-119 TACAN TEST INSTRU-
MENT. Portable unit tests
accuracy of ARN-21 airborne
TACAN in the cockpit of air-
craft on the ramp or carrier
deck. Checks aceuracy of range
and bearing at pre-set points
and identification signals.
Availability on request.

TRAINING SCHOOL
Classes on use of Hofl-
man TACAN test
equipment are now in
progress at the Hofi-
man plant, and quali-
fied field personnel are
available to conduect
class instruction at op-
erating sites or bases,

TACAN tells the pilot wwhich way and how
far to his base, station, or carrier in any
kind of weather—a good reason why his
AN/ARN-21 performance must be next
to perfect.

To maintain the high degree of accuracy
engineered into airborne TACAN equip-
ment, Hoffman Laboratories has devel-
oped specialized test equipment to check
function and accuracy on the ground—
bhefore a flight or after repair.

Compact and rugged Hoffman simulators
can be carried and installed as standard
test gear to every operating site or repair
station—military, commercial, govern-
ment or private installations. Write for
further details.

+TACtical Air Navigation

Hoffman Electronics

CORPORATIO

HOFFMAN LABORATORIES DIVISION / 3740 South Grand Avenue, Los Angeles 7, California

Missile Support Equipment - Radar « Communications - Electronic Countermeasures - Mavigation
Semicanductor Applications « Electro-Mechanical Equipment - Weapons oyslams

Significant developments at Hoffman have created positions for scie tists and engineers of high calibre. Please address inquiries to Vice President, Engineering

AVIATION CALENDAR

Dec. 17=22nd Wneht Brothers Lecture,
Maurice Rov on French acronautical re
search, Natural Haston H'tl Simith-
sonian Institution, Washing 'Tun ” C

Dec. 27.30—=Fifth Annual Mecting, Amer
can Astronautical Societv, Hotel Statler,
Washington, D. C. Mleeting will be
held in conjunction with the 1235th An
nual Meeting of the Amencan Assn, for
the Advancement of Science,

Dec, 27-30=Fifth King Orange International
Maodel Plane Meet, MNiam, Fla.

Jan, 12-14=Fifth National Svmposiom on
Reliability and Quality Control in Elec-
tronics, ]’hlh.nu. Statler Hotel,  Phila-
delplia, Fa

Jan, 12-16—=1939 Apnual Mecting and En
gineering Display, Seciety of Automohve
I*u!nuu-. Sheraton-Cadillac and  Statler
Hotels, Detroit, Mich,

Jan. 13-14=Svmposium on  Cathode Ra
Tuhe f{-;-.uﬁhﬂg, :'-.l_‘.l[][]-"-.lilff.EI by Sysbems
Development 'l'._-'.t:lrp., Engineers  Club,
Davton, (hio,

Jan. 19-21=11th Anpoual Convention, Hel
n:'n'|:|='|,j' ARSI |!-F I'I.l'l'll._'fll._'.'l, 1'|-IILI ]Il.ltﬁ_]. AT
Mateo, Calif,

Jan. 21-23—=South West Electronmic Exhit,
\rizona State Fairgrounds, Phoenix., Ariz,

Jan., 26-29=27th Annual Mecting, [Inst
tute of the Aeronautical Sciences, Shera
ron-Astor Hotel, New York, W, Y. Honors
“ight Dinner, Jan, 27

Jan. 27-29—Fifth Aunnunal Radar Svimposinm
(classified), Rockham Blde., University of
Michigan, Ann Arbor, ‘11:'-:-1:

Jan, 27-30=15th Anpual Technical Confer
ence. Society of Plastics Engineers, ot
Commodore, New York, N, Y.

Jan. 28-29—Fifth Annual Midwest Welding
Conference, sponsored by Armonr e
searclhh Fonndation, [imois  Inshitute  of
l'echnology, L-:hl--:':!f_fln, [11

Feh, 3-5—=14th Annunal Techmical and Man

(Continued on page 6
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GROUND SUPPORT
COMPONENTS
by LAVELLE

tadar consoles, shelters, and heat exchangers for portable
aireraft heaters are typical of the components fabricated by
Lavelle for ground support of jet aireraft and missiles.

Lavelle facilities are especially geared for meeting the new
and varied needs of manufacturers of servicing, control and
ground support equipment. Lavelle production specialists,
using advanced methods and facilities, are ready and able to
produce intricate, light sheet metal weldments and assemblies
to exacting specifications. Lavelle designed and built tools,
production control, eraftsmanship and rigid inspection assure
consistent component quality . . . dependable job delivery.

[.avelle has the capabilities to produce ground support system
parts and assemblies you need . . . when you need them. Call
on Lavelle for the finest in specialized fabricating services.
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LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA.
Between Philadelphia, Pa., and Trenton, N..J.



TRANS=SONICS

Wamig

LARGEST MANUFACTURER OF TRANSDUCERS FOR TELEMETERING

introduces

TYPE 78
PRESSURE POTENTIOMETERS

FOR TELEMETERING AND CONTROL APPLICATIONS

shown 3§ size

L
(mi

® COMPACT — LIGHT — ONLY & OUNCES

® QUTSTANDING ENVIRONMENTAL PERFORMAMNCE

® HERMETICALLY SEALED MECHANISM

® STAINLESS STEEL CONSTRUCTION

Type 78 Pressure Potentiometers feature accurate and re-
liable performance under severe environmental conditions:

Sinusoidal Vibration: 17 da, 2 to 22 cps; 25 g, 22

to 2000 cps
Random Gaussian Vibration: 0.1 g*/cps, 15 to
2000 cps

Sustained Acceleration; 50 g on any axis

Mechanical Shock: 30 g on any axis

Operating Temperature: —65 F to +160 F with
minimum change in output

Hermetic sealing protects entire mechanism against sand
and dust, humidity, salt spray, fungus, and the fluid being
measured, Unit has welded stainless-steel case, is 17&"”
diameter by 17%” long, weighs only 6 ounces. Standard
ranges are 0-15, 0-25, and 0-50 psia; other ranges available.

Write to Trans-Sonics, Inc., Dept. 7, Burlington, Mass.,
for further information on Type 78 Pressure Potentiometers.

TRANS-SONICS

Fhecision Tansducons

AVIATION CALENDAR

(Continued from page 5)

apement Conference, Reinforced Plastics
I'}I'n.mnn Socicty of the Plastics Industry,
Inc,, Edpewater Beach Hotel, Chicago.

I'eb. 1'-' 13=1959 Seolid State Circuits Con-
ference, aijmnnnﬂ by Institute of Radho
Fngmeers” P rofessional Cirronp on Circinit
Hu.ur_u \imencan  Institute of Electrical
|':11gi||1:ur-.' Committee on Flectrones and
University of Pennsylvania, Philadelphia,

Feb, 21-22=13th Annual Pacific Coast Nad-
Winter Soaring Championships, Torre
Pines Gliderport, San Diego, Calif.

Feb., 26-March 1-19549 Engmeering Fxpos
tion, Balboa Park, San l'luw] Calif. Ad
cress mguiries to: 422 I-:md Title Blde.,
San Dieeo 1, Calif,

March 3-5=1959 Western Joint Computer
Conference, sponsored by Institute  of
Radio Engincers, American  Institute of
Electnical Engineers and Assn, for Com.
puting \hnhm-_r'i. Fairmont Hotel, San
Francisco, Calf,

March 5-6—Flight Propulsion Mecting (clas-
sificd), Iwnstitute of the "qumilllllml S
ences, [otel Carter, Cleveland, Ohio.

March 5-7=Western Space Age Conference
and Exhibit. For mformation: Domestic
Trade Dept.,, Los Angeles Chamber of
Commerce, 404 South Bixel St., Lios
\ngeles 54, Calif,

MMarch F'l]l—!']],'f__'!'HLlriliL_l mecting on HiL'
turhine in action, sponsored by “Gas Tur
hine Division of the American Society of
Mechameal Engmeers, Cincinnati, Ohio.

March 16-20=11th Westorn Metal Fxpos
Hon and E'nng_:_uu American Socicty for
‘\ILI‘JIH Pan Pacific Anditoninm and Am
hassador Hotel, Los Angeles, Calif,

March 23-26=National Convention,  Insti-
tute of Radio Engincers, Coliseum and
Waldorf-Astoria ”H[tl New York, N Y.

March 31-Apr. 2—Polytechnic Institute of
Brooklyn's Ninth International Svmpo-
sinm, Subject: Millimeter Waves,  Audi-
torium, Engineering Socicties Bldg., New
York. N. Y [-'uw-.]mn'-.l]n Department of
Defense Research \gencies and  Institute
of Radio Engineers,

March  31-Apr.  3=National  Acronauntic
Meeting, Socicty of Auntomotive Engi
neers, 1otel Commodore. New  York,
h - &

Apr. 5-10=195%9 Nuclear Congress.  Munici-
pal Anditorium, Cleveland, Ohio. 'r_ﬂr
imformation: Engineers Jomt Coungil,
West 39th St., New York 18, N. Y.

Apr. 7-10=1959 Welding Show and 40th

vinual Convention, Smencan Weldmg
Socicty, International Amphitheatre and
Hotel Sherman, Chicago, TN,

Apr. 12-19=Air Force Assn. " World Con-
eress of Flight, Las Viegas, Nev.

\[.n 4.6—=National "Luu::milml Electronics
Conference, Institute of Radio Engincers,
Biltmaore Totel, Davton, Ohio.

May 4.7-=Fifth Annual Flight Test Instru.
THLE'I.I'..]I'HI-TI lq'l.'I'I:'I.'l'.:lll"l"nllil.'['l'l. 'ﬁi'“.:llll"-l{.”rt.d ]'“i H'H:"
Instroment ';'l'-l:JnilLt\ of America, Seattle
Section, Olympic Hotel, Seattle, Wash.

May 6-8=1959 Electronic Components Con-
ference, Benjamin Franklin Haotel, Phila-
delphia, Pa. Sponsors: Institute of Radio
Fnpgincers, Electronie  Industries  Assn.,
\merican Institute of Electrical Engineers,
West Coast Flectronie  Manufacturers
\ssn,
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Do you know about
Gask-0O-Seals?

THIS
Gask-0-Seal

EXCEEDS
HERMETIC
SPECS!

Gask-0O-5eals eften equal or exceed specification for
hermetic sealing. The one shawn here, for instance, has

eight sealing points and is on one of our newesl
missiles. The leokoge role is less than the original
hermelic seal specification called far which is about a3
perfect as any seal con be.

Gask-0-Seals ore high and low pressure static seals

which require NO groove machining to sccommodaote,

A flat surface with anly a 125 RMS surface finish is all
you have to provide lo get posilive sealing with a
Gask-O-5eal.

There are moeny olher oulitanding fealures about
Gosk-O-5eals: Limited orea for fluid otack, no loss of
structural sirength, rigid, eosy to install and reploce, no
tolerance build-up possible in seal cavily, elc.

Why not find cul cbout Gask-O.5eels and the other

soals of Parker Seal Company's "'O-5eal Family"'—by

the maokers of Porker O-rings.

| Belare Foitemer #fler Faygner

i —a-

; arker
| seaL company

CULVER CITY CALIF.« CLEYELAND,12,QHIO

A DIVISION OF F)l::lrker 'l—lunni'fin CORPORATION

I iFarmarly F C. Wolle Co & Rubber Praducts Div, of Parker Appliance Ca.)



Infrared is one of many specialized electronic fields in which the

Singer Manufacturing Company's Military Products Division is making substantial contributions.

Through the integration of talent and facilities of H.R.B., Inc.,

Diehl Manufacturing Company, and Bridgeport, the Military Products Division
offers a complete service from R&D,

through engineering, and production,

Write for complete details.

THE SINGER MANUFACTURING COMPANY

Military Preducts Divisien « 149 Broadway, New York 6, N. Y,
HRB = DIEHL » BERIDGEPORT

1423

NOW, THE NEW AC-275D IS APPROVED FOR UNLIMITED
FLIGHT TEST IN WRIGHT 3350 TURBO COMPOUND ENGINES:

Alter successful flight tests. Wright has given unlimited flight
test approval lor the new AC-275-1 Aivaraft Spark Plugs in
the 3350 Turbo Compound Engines! This is an unqualified
endorsement lor ACS exclusive features shown above!

As previously announced, PRW approved the ACG-Z75-D lor

the rear position front row on 1ts 2800s in combination with
the AC-271 for all other positions. Now, fleets operating

both these engines can service them by stocking only two
types ol AC Spark Plugs!
AC SPARK PLUG X% THE ELECTRONICS DIVISION OF GENERAL MOTORS

AC AWARDED FIRST C.A.A. PMA (PARTS MANUFACTURER APFROVAL) FOR AIRCRAFT SPARK PLUGS!

DISTRIBUTED BY: Airwork Corporation: Millville, Mew Jersey; Miami Springs, Florido; Nework, New leriey; Atlonto, Georgior Alexandria, Virginio, Cleveland. Qhio,
Pocific Alrmolive Corporetion: Burbank, Colifaria: Seattle, Washington: Ookland, Californio; Kansas City, Kansos; Denver, Colorads; Chicage lllnaw: Linden, New Jersey.
Southwast Airmotive Company: Dallos, Texas; Houston, Texas: 5t Louis. Missauri; Kansas City, Konsos; Denver, Colorado,
Standard Aero Engine Ltd.: Winnipag. Monitaba; Yancouver, B.C.; BEdmenton, Alberta . - _
Van Dusan Aircrafl Supplies, Ine.: Chicage, llhneh; Minneopola, Minnsioto Tatariesrs, MNew Jorssy Eosl Basten, Massochusstis; Alesandria, Yirginia; Riehmond, Yirginio; Miami, Florida



ABMA

...oymbol of Teamwork
with American Industry

The ARMY BALLISTIC MISSILE AGENCY, (best known by its
initials: ““ABMA"), is a primary element of the Army Ordnance
Missile Command. In conducting research, development,
fabrication and testing of missile systems and components,
ABMA calls upon the full technical and manufacturing capa-
bilities of American industry. Through its successful develop-
ment of space vehicles and missiles, ABMA has focused the
eyes of the world upon Alabama and has brought credit to
the industrially expanding South.

Examples of this teamwork are ABMA’S contracts with
Hayes Aircraft Corporation. Hayes salutes ABMA for its
splendid record of achievement. We are proud of our con-
tribution to the design and production of critical missile
tooling, test components and major items of the Redstone
and Jupiter missile ground support equipment.

RESEARCH, DEVELOPMENT, AND TECHNICAL PERSONNEL
are needed by Haves Aircraft Corporation to participate in
modern weapons system and component design and manufac-
ture. With more than 10,000 employees, Hayes is currently
active in both missile and aircraft production and is conducting
research and development in many diverse fields. We welcome
yvour inquiries. Write to Personnel Director, Department 405,
P.O. Box 2287, Birmingham, Alabama.

RESEARCH, DEVELOPMENT, AND TECHNICAL PERSONNEL

ENGINEERS

DESIGNERS AIRCRAFT CORPORATION

B el WS e e, kR A MR

TECHNICAL PUBLICATIONS
MANUFACTURERS

SYSTEM
RELIABILITY
ASSURED

WITH MAGNETIC AMPLIFIERS, INC.

SOLID STATE-STATIC PROGRAMMER

Programmer equipment which provides a flow of
unerring functional commonds—accurately spaced in
time—is mandatory for successful operation during
the critical count down phase of missile launching.

The Automatic Sequencer shown utilizes a Stat-
pack™ system and accomplishes precision timing,
switching and verification. > Sequential count down
commands are initiated by the Timing Unit, copable
of ecunting down from 999 seconds in 0.1 second in-
tervals with an accuracy of 1%.>> The Switching unit
picks off the time points, and employs Stat-Pack®
magnetic switches to control 27 functions—at 20 watts
output per function, Visual display is provided for
Initiate and Response for each function.

Automatic monitoring of each function is accom-
plished by the Verification Unit. It provides response
signals for recognition of compliance for each func-
tion, and will halt sequential commands uvpon non-
compliance. The Automatic Sequencer is the latest
addition to Magnetic Amplifiers, Inc. proven group
of Solid State—Reliability Assured Systems.

MISSILE CHECHKOUT EQUIPMENT
SIMULATORS
STAT-PACHK® SWITCHING SYSTENS

SPACE AND SUBMARINE AUTOPILOTS.
CRegistered Trademaork




“A night landing...my brakes failed...and | was eating up
runway at 70 mph. | engaged the barrier way off center
but she held firm, bringing me to a stop two hundred

JUNE 19, 1958: Bliss-built overrun safety barrier successfully tested at Van Nuys

SEPT. 30, 1958: Barrier snags runaway

Sabre Jet —saves both pilot and plane!

This one engagement alone has saved more dollars than
the entire cost of the installation |

The only type of jet arresting mechanism of its kind
in use today, the Bliss Barrier was first tested at Bliss’
own Woodbine Airport, then installed and tested at
California Air National Guard Field at Van Nuys. Dur-
ing the Van Nuys tests, an F-56 hit it at 78 mph and was
stopped in 191 feet. In another test, the nine-ton plane
hit it at 106 mph and was halted 248 feet out. “A gentle,
smooth but positive stop,” said the test pilot, “like hit-
ting a big pillow...”

But the real test came when Lt. McGirl, of the CANG
made a night landing without brakes and hit the barrier
off center at 70 mph! Even though extremely off center,

the unique Nylon transmission belt flipped the steel
cable up just right to engage the plane and pull it to a
sure, straight stop without damage —just 200 feet short
of a 30-foot deep highway excavation,

Bliss-built catapults are used aboard the nation’s air-
craft carriers. And the contributions of our engineers to
arresting gear are a matter of record. It now seems likely
thut barriers will become basie to land-based operation,
too. Not just for the military, but for commercial opera-
tions as well, where there is a problem of landing heavier,
faster planes on hemmed-in runwavs. If you'd like to
learn more about Bliss-built barriers, why not drop a line
to E. W. BLISS COMPANY, INTERNATIONAL AIR-
PORT, PHILADELPHIA, PA., or to our general offices.

B l— l S 8 E. W. BLISS COMPANY, Canton, Ohio

SINCE 1857 7

Catapults - Barriers . Missile parts, launching and handling equipment

Photo courtesy Californio A.N. G,

feet out...just two hundred feet short of a 30-foot
deep highway excavation and a steel blast fence/”

Lieutenant McGirl, pilot of the F-86 Sabre Jel, tells a mem-
ber of his squadron what it is like to engage the barrier.




AIRBORNE RADAR...

The APS-67 Airborne Radar . . . designed and
developed by The Magnavox Company in con-
junction with the Navy Department, gives
eyes that see by both day and night to the
Crusader.

The APS-67 delivers the utmost in performance
and reliability for this Navy Fighter . . . clearly
demonstrating The Magnavox Company's
ability to produce and work as prime con-
tractor on a complex electronics project.

MAGNAVOX capabililies are in The Fields Of Air-

borne Radar, ASW, Communications, Navigalion PRODUCTS
Equipments, Fusing and Data Handling . . . your THAT SEE BY
inguiries are invited. THEMSELVES

MCI NV OIX

GIVES THE CRUSADER EYES!

a
L

. s 3
a ‘ *‘

FOR THE GIANT JETS...

scores of precision componenis

Through many years Kelsey-Hayes has worked closely with major aircraft
engine builders. Today, with the addition of new plants, expanded research
and engineering staffs, and augmented production facilities, assignments from
o the aviation industry are increasing rapidly.

Products include accessory gear assemblies, actuators, transmissions, power
recovery units, radar tracking and scanning equipment, computers and con-
trols. And for jets: compressor rotors, turbine sections, blades, buckets, vanes.

Kelsey-Hayes has the experience and facilities for research, design, proto-
type development and production.

Kelsey-Hayes Company, Detroit 32, Michigan.

KELSEY-HAYES

COMMUNICATIONS RADAR DATA HANDLING Automotive, Aviation and Agricultural Parts # Hand Tools for Industiry and Home
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THE MAGNAVOX CO. » DEPT. 24 ¢ Governmeni and Indusirial Division » FORT WAYNE. IND. Drop Forgs & Toul Divisiin); Davenport, lowa (Frenck and Hecht Division); Philedelphin (Heiniz Divisian); Clark, N.J. (New Jersey Division); Windsor, Canada,
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AiResearch Aviation Serviee has been selected 1o
convert a large number of Convair 240z for Fred-
erick B, Aver & Associates. world-wide aireralt
dealer, into Executive Aver-Liners, the first pres-
surized aireraflt ever offered to the corporate
market at a realistic price.

Custom interiors. like the demonstrator shown
above now on a nation-wide tour, are designed by
AiResearch engineering specialists and interior
stylists to meet individual company requirements.
AiResearch conversion has increased the range of
this superior husiness aireraft 30 percent over the
commercial model and has increased the gross
weight, Outer wing panel fuel tanks assure yvou
one-stop. coast-to-coast flights with ample fuel

THIE

AiResearch Interiors for the “Executive Ayer-Liner”

Your office can be this pressurized,

efficient business aircraft

reserve for instrument weather.

(Mher modifications include installation of
auxiliary power units. new instrumentation. new
clectrical, hvdraulic and pneumatic systems. plus
radar and auto-pilot (optional ). These improve-
ments, exterior painting and relicensing of the
.;l;iri'l".;lirt al 10" l'h"“'" I]‘_\ ."l.il{l"‘l"lll"l.'l'l ."'-IH""iIl“"t." el -
ing all CAA regulations.

ViResearch Aviation Service has performed
more executive modibication programs on Con-
vair 240s 340z and 4405 than any other company.
You are invited 1o inspect our more than 150,000
sijuare feet of floor space representing the finest
conversion. modification and servicing facilities
avatlable, Free hrochure mailed on request,

CORPORATION
AiResearch Aviation Service Division

Internatienal Airport, Los Angeles, Calif, * Telephone: ORegon B-6161

Ground support * Conversion and Modification * Custem Interiors
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Instrument, Radio, Electronics * Airline Service * Turn-Around Service
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Here Mr. Harpole and Mr. Coon check oul
the Radar Sysiems Tester recently developed
by General Mills. Both men are Reeistered
Professional Engineers. Each has an HOPEes-
sive record of achievement in his special fields,
Coon and Harpole—two maore of the many
pood reasons our Customers 52y, Al Crenerad
Mlills, we pet resulis.”

fri Development Engineering—maeast two men who gel resulls

Hunting ducks or developing military systems
...teamwork pays off

Sighting his bird is Ken Coon, manager of the Guidance and Navigation
Laboratory at the Mechanical Division of General Mills. The second nimrod is
Murray Harpole, manager of our Communications and Control Laboratory.

In a duck pass, these engineers cooperate to bring home the bag limit, At the
plant, they cooperate to transform ideas into reality.

Their engineering groups work independently, each with clearly defined
areas of responsibility but each recognizing an essential interdependence.

This broad, overall awareness of “target” and the cooperative method of
achieving it are the plus capabilitics which enable General Mills o produce
military systems and sub-systems to the strictest specifications—in the shortest
possible time.

NEW BOOKLET RIGHT OFF THE PRESS (clls and shows the many ways we
serve industry and the military. Write for your copy. Address Dept. AW-12,

MECHANICAL DIVISION ( méire

1620 Central Avenue, Minneapolis 13, Minnesota

To wider worlds through intensive research » creative engineering » preci/sion ma aufacturimg .

17



NOW...

SUPER-STRENGTH

PLATE

IN ALGOA

ALLOY

7079

Alcoa alloy 7079, used as a stand-
ard forging alloy for the last four
vears, is now available in high-
strength plates for a wide variety
of structural applications in the
aircraft and missile industry. Al-
ready successfully used in the
Convair 880 commercial jet air-
liner, the B-58 supersonic bomber
and the Atlas Missile, production
of this superior aluminum plate
was made possible through Alcoa’s
new fabricating technique.
Available in thicknesses from
3 in. to 6 in., alloy 7079-T651
cuarantees minimum mechanical
properties in longitudinal, long
and short transverse directions.
In plates 3 . or thicker, alloy
7079 exhibits greater uniformity
of mechanical properties, and in

18

addition possesses greater duc-
tility than any other high-strength
alloy. Alloy T7079-T651 plate is
stretcher stress relieved 1} to 3
per cent and may be machined to
yvield large parts with minimum
distortion.

I[dentified by the approved
Alcoa inspection stamp, alloy
7079 plate i1s ultrasonmcally in-
spected to Class A acceptance
limits of the SNT Airframe Com-
mittee Report No. 1.

Call your Alcoa sales engineer
for additional facts about alloy
7079-T651. He'll work with vou
in exploring and adapting 1ts
many advantages for better and
lower cost products. Aluminum
Company of America, 1800-M
Alcoa Building, Pittsburgh 19, Pa.

MEETS CLASS A SNT ULTRASONIC SPECIFICATIONS

=

.';.' o
» I._.-:'.q‘r:#. : E ‘

GUARANTEED MINIMUM MECHANICAL PROPERTIES — 7078-T651 PLATE

Tensile Yield | Elongation
Thickness R stresgth | Strength | Per Cent in
Inches Direction ksi s 2 in. or 4D
3.001-4.000 Longitudinal 0 &0 b
Long lransverse i 60 5
short transgyerse b4 55 z
4,050 ] -4 500 Longitudinal &3 a8 &
Long Iransverse 68 58 5
ahort fransverse 62 24 4
4.501-5.000 Longitudinal L a8 -’
Long transverse 68 58 5
Shart lransverse 6l 53 )
3,001 -5.500 Longitudinal 67 58 4
Long fransverse &7 58 4
Shart transyersa 1] 53 z
5.001-6.000 Longitudinal T4 58 4
Lang transversa 67 oH 4
Short transverse | 59 52 .

vm. coa @

A“

LUMIMNLUM

[ T Y

Your Guide to the Best
i Aluminem Value

&

ALCOA THEATRE
Fine Enterfoinmen!
Alternate Mondoy Evensnpgs
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Manned Satellite Test Plans Detailed. . ... ... ... : A0

> NASA now evaluating booster vehicle configurations submitfed in
competition between about 20 bidders.

Most Trunklines Complete Jet Finanecing......... 31

» Assuming operating revenues and cash flow remain high, oll but
three lines seem to be over first hurdle.

Soviets Use Electronic Network fo Track Sputnik Ill. 48

™ Russians previously discussed optical tracking, but Pravda article
is first admission of extensive electronic use.
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New B.F. Goodrich Liquid-Cooled Brake

solves aviation’s hot landing problem

ERE'S a revolutionary new braking system developed by

B.F.Goodrich that absorbs millions of foor-pounds of
energy — yet stays cool enough to rouch. This is the first and
only proved Liquid-Cooled braking system designed specifi-
cally to handle the higher energy conditions of jet aircrafr
today and in the future.

In the B.F.Goodrich Liquid-Cooled Brake. a coolant fluid
circulates behind the fricrion surfaces, absorbs hear and carries
it to a hear exchanger where 1t 15 safely dissipated ac low
temperatures. Excessive hear build-up within the wheel and
brake area is eliminated, Friction surfaces maintain their
normal stopping characteristics at all times.

During recent flighr tests on the Boeing 707 prototype,
including repeared taxi tests and power drag, the B.F.Goodrich

Liquid-Cooled Brake operated consistently at maximum tem-
peratures well below 500° F — compared wich 1500-2000°F
for conventional brakes. No cool-off periods were necessary.
Even afrer a stop where maximum braking was applied for
highest rate of deceleraction, crew members were able to rese
their hands on the brakes withour discomfort, The brakes
were exceptionally smooth and positive—no fade, no noise,
chatrer or sparks.

B. F. Goodrich engineers are ready to work with you in
designing the new Liguid-Cooled Brake system into your
high-performance aircraft—without a weight penalry.
Write B.F.Goodrich Aviation Products, a division of The
B. F. Goodrich Company, Troy, Ohio.

B.EGOOdl'iCh aviation products
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EDITORIAL

A Ceiling on America?

(We feel that the following editorial from the Wash-
ington Post and Times Ierald is one of the most
penetrating analyses of the problem faciig ””H. country
and its future that we have seen in the public prints.
Therefore, we are reprinting it in full for the bencht of
our readers outside Washington—RBH. )

The Administration is reported to be secking a budget
for Fiscal 1960 that mav be as much as 5+ hillion lower
than the $82 hillion spending total now in sight for the
present fiscal vear, 1f such a reduction could be m;:luu\_'ud
through such means as increased efficiency, elimimation
of the remaining postal deficit and a reduction of the
runaway farm price support program while allowing for
rising defense costs, a lower budget might be considered
an objective of moderation. But from all indications
the net 54 billion retrenchment will imvolve drastic cut-
backs in essential non-defense spending and repudiation
of urgent and expert recommendations on defense made
during the past vear.

On the defense front, it is evident that Secretary
McElrov has been fighting with his back to the wall
for 2 minimum budget perhaps a scant $1 billion higher
than this vear's $40.8 billion, a rise sufficient only to
offset inflation and to hold real spending at pre-Spuinik,
1957 levels. This compares with recommendations of
the Gaither Committee and of the Rockefeller study
group for a steady advance in defense expenditures over
the next several vears. For Fiscal 1960, these recom-
mendations would mean at least $10 billion more than
the President apparently intends to allow. Evidently
there has been no relaxation of the rigid Eisenhower
dictum on military spending: add nothing new until
vou can throw away something old.

The list of new requirements is huge, and includes
many costlv but vital steps to maintain the strategic
deterrent in the face of Soviet missile and air defensc
advances. Literally billions are required to harden and
disperse bomber and intercontinental missile bases, ;1}1
the more important with the recent decision to hmit
the once ambitious plans for intermediate range ballistic
missile bases in Western Furope, Much more money
conld be used to specd development of advanced, less
viilnerable missiles employing solid fuels. To provide
a stopgap supplement for the present bomber foree,
more supersonic, rocket-bearing bombers and some of
the more advanced air-breathing missiles should be high
priority items. Surely the Polaris submarnine program
ought to be accelerated at least to the level provided for
by Congress but cut back partly in the interest of ccono-
mizing. The badly confused and inadequate continental
air defense and warning svstem needs a modermzation
and revamping on a vast scale.

There is little to throw away—certainly nothing that
compares in cost with the new weapons. The capability
for Aghting limited wars has eroded steachily, until now,
with the extensive manpower cuts, there 18 more than
ever a need to replace vintage Army equipment with
modern rifles, tanks and tactical atomic weapons. Ade-
quate air lift capacity long has been neglected,  Of
course to the extent that the economy campaign forced
the timelv abandonment of obsolete missiles and other
programs it could be uscful; but if these savings were

merely pocketed and not diverted to more promising
projects, the steady attrition of American military power
would be assured.

Why the ngid determination to avoid anv increase
in defense spending, whatever the needs? The Com-
mittee for Economic Development, anvthing but radical
m 1its general outlook, has declared:

“The risk that defense spending of from 10 to 15% of the gross
mational product or, if necessary even more, will min the American
way of life is light indeed. . . . We have not reached a point al
which anxiety over the healthy functioning of the economy demands
that defense expenditures be slashed regardless ot the dictates ol
military prudence. We can afford what we have to afford.”

Currently the military budget is less than 10% of
the national product, and with reasonable progress
toward full emplovment in the coming vear, the hgure
might be 9% by the time the President’s Spartan budget
takes effect. Bv the end of the next fiscal vear, a 542
billion defense budget could well be little more than
half the size that the CED suggests would be virtually
riskless as far as its general economic impact 15 con-
cerncd.  \What, then, is the President afraid of?  Merely
of the tax increases—or reforms in the tax structure-
that might be necessarv to divert this modest portion
of the national product better to insure our survival?

There are some tricks bv which a lower budget could
be presented in January and the Democratic Congress
be thus obliged to fill in the missing items and take the
“blame¢” for continuing deficits.  We trust that the
Administration is above that sort of foolishness.  ven
with spending held to $78 billion, it would be unreahstic
to submit a balanced budget, a hope to which the Presi:
dent reportedly has been clinging.  This would require
a $10 billion spurt in tax receipts over this vear's antici-
pated $68 billion and a much faster rate of recoven
than is sugeested by lagging emploviment and other
cconomic mdicators.

Instead of trying to operate at or near the present
income ceiling and all but wreck vital federal programs,
the Administration ought to lift its sights to the longer-
term outlook, With some broadening and improvement
of the present tax structure, perhaps in part along the
lines suggested in two sensible speeches in New York
the other day by Chairman Wilbur Mills of the House
Wavs and Means Committee, and with a firm dedication
to defense and domestic spending programs adequate to
meet national needs, the nation might soon achieve an
annual growth rate of 4 or even 5% . 'This would pro-
duce enough revenune to get the budget back in balance
at a considerably higher, adequate level, in two or three
vears: and that should be soon enough.
~ Since 1947, the government has run a net cash surplus
of about $5 billion, even allowing for this vears big
deficit. A vear-bv-vear balance 15 not critically impor-
tant, and a deficit of a few billions in the next two vears
would have a relatively minor inflationary effect that
could be offset in other wavs,

Why court military catastrophe? Why deny the na
tion the federal services it wants and requires?  Why
make todav's tax receipts the measures of hmmrr{w:":.
opportunities? The United States of America and 1ts
people are worthy of a better vision, a stronger leader-
ship, a nobler goal.
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HERE THEY ARE!

The SMALLEST=and the FASTEST - high
pressure pneumatic solenoid valves ever made!

On the left above, the world’s smallest 3000 psi pneu-
matic solenoid valve. (Overall height 3%, total weight
3.04 oz.) Beside it, the world’s fastest 3000 psi pneu-
matic solenoid valve, with a response time of 0.018
seconds! Developed by Walter Kidde & Company, and
now available on an ofi-the-shelf basis, these two valves
were developed primarily for missile applications, but a
glance at their specifications and performance data sug-
gests uses in both today’s—and tomorrow’s —high-speed
manned aircraft.

For more information on these new tested and proven
valves, as well as more than 100 qualified pneumatic
system components, write to Walter Kidde & Company —
pioneers in aircraft pneumatic systems, and sell first
with the finest in pneumatic components!

KIDDE VALVE #872071 (The tiny one)

Operatling Pressure 0-3000 psi

Temperature Range —75°F. to +350°F,

Leakage 3 cc/hr.

Flow Eguivalent to .05 orifice.

Operating Current .5 to 1.5 amps.

Cperating Voltage 14-30 V.D.C.

Mounting by tubing support

Life 100 to 10,000 cycles. depending
on operating conditions.

Weight .19 |bs.

KIDDE VALVE 872458 (The speed demon)
Operating Fluid Dry air/nitrogen gas
Operating Pressure Range B0 to 3250 psi
Proof Pressure 4875 psi

Burst Pressure 8125 psi minimum
Ambient Temperature Range =65°F, to --160°F.
Flow Factor 1.37

Voltage Range 18 to 30 V.D.C,

Current (28 V. & BO*F.) 1.2 amps.

Coll Resistance (BO®F.) 21.5 to 24 ohms
Weight 1.40 |bs

Response Time 0.018 seconds

District Sales Engineering Offices;

Dallas, Tex.—Dayton, Ohio—5t. Louis, Mo,
son Diego, Calif.—<5Seattle, Wash.—Van Nuys, Calif.—Washington, D. C. ™S

Walter Kidde-Pacific, Yan Nuys, California
Walter Kidde & Company of Canada Lid.
Mantreal—Toronto—Vancouver

Walter Kidde & Company, Inc., Aviation Division, 1218 Main Street, Belleville 9, N.J.
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WHO'S WHERE

In the Front Office

I. E. Weston, board chairman and chief
executive officer, Weston Hydraulics, Ltd.,
a subsidiary of Borg-Warner Corp,, North
Hollywood, Calif. Fred O. Hosterman
succeeds Mr. Weston as  president  and
general manager; A. E. Shumate succeeds
Mr. Hosterman as executive vice president
and continues as assistant general manager.

H. G. Tavlor, board chairman, Precision
Rubber Products Corp., Davton, Ohio.
R. E. Allen succeeds Mr. Tavlor as presi-
dent, and W. A. Smith succeeds Mr. Alien
as vice president.

John F. Cain, a director and also general
manager, Greer Hydraulics, Ine., Jamaica,
-

John Hilldring, board chairman, General
Aniline & Film Corp., New York, N. Y,
Philip M. Dinkins succeeds Mr, Hilldring
as president.

Ellis D. Slater, board chairman, Emery
Air Freight Corp. John C. Emery, presi-
dent, continues as chief execntive officer.

Karl J. Springer. president and managing
dircctor, Pacific Western Airlines Lid. Also:
R. H. Laidman, vice president and zeneral
manager, and D. D, McLaren, executive vice
president.

Datagraphic Systems, Inc., Santa Monica,
Calif., a jointly-owned new business enter-
prise of Douglas Aircraft Co, and the Ozalid
Division of General Aniline and IFFilm Corp.,
has named Russel A, Ellsworth as general
manager. The following were named as the
hoard of directors: Mr. Ellsworth, J. Edwin
Coates, Matthew M. Gouger, Walter A.
Hensel, JTames T. McMillan, Francis Nivens
and George Schoner,

V. C. Homer, vice president and general
manager, BJ Electronics, Borg-Warner
Corp., Santa Ana. Calif.

R. 8. Strickland, vice president-general
manager, and R, E. Klare, vice president-
operations, Bearing Divisions of TFederal-
Mogul-Bower Bearings, Inc., Detroit, Mich.
Also: R, W, Muzzv, general manager of the
Federal-Mogul Division,

Ward W, Beman, vice president-research
and development, Telecomputing Corp..
Los Angeles. Calif. Joseoh Kleima. suc-
ceeds Mr, Beman as vice president-general
manager of Telecomputing’s Whittaker
Cyro Division.

Dr. Carl E. Barnes, vice president-
research, Minnesota Mining & Nanufactur-
ing Co., St. Paul, Minn,

J. A. Mcllnay, vice president-marketing,
The Electric Storage Batterv Co., Philadel-
phia, Pa. Owen R. Slauson succeeds Mr.
Mcllnav as vice president-domestic sales,
Rav-O-Vac Co.. a division of Electric Stor-
age Batterv, Madison, Wisec.

"Linwood L. Leftwich, vice president,
Feedback Controls. Inc., Waltham, Mass.

John Ryan MacKenzie, Chicf. Office of
Legislative Liaison, Federal Aviation Agency,
Washington, D. C.

William J. Patterson, comptroller, Ford
Instrument Co., a division of Sperry Rand
Corp., Long Island City, N. Y.

Arthur A, Varela, vice president-director
research. Acro Geo Astro Corp., Alexandria.

(Continued on page 109)
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INDUSTRY OBSERVER

> Pentagon’s Advanced Research Projects Agency is expected to award a
contract to Convair this week for its Centaur project using an Atlas missile
booster plus Pratt & Whitney liquid hydrogen fueled rocket I_'.*}"l.‘l." Nov. 10,
p. 26) as a second stage to put a manned capsule into orbit. Krafft Ih ricke
of Convair probablvy will head the project team.

» Two avionic companies, Radio Corp. of America and Hughes Aircraft Co.,
submitted bids last week in competition with Boeing, Convair, Douglas and
Lockheed for Air Force's new early warning and control aircraft contract
designated Weapon System 214-L. If RCA wins, it will use a Douglas air-
frame; Hughes partner is not known. Another unusual twist is that Convair
proposes to manage avionic subsvstem development itself if it wins the
contract but will use the CL-44 airframe made by Canadair, a sister division of
General Dynamics Corp. Thompson Ramo Wooldridge is avionics manager
for Boeing's proposal, General Electric for Douglas, while Lockheed proposes
to handle both airframe and avionics management,

» Air Force is moving to aceclerate its evaluation of proposals and reduce the
cost of preparing them by limiting the maximum number of pages that can
be submitted. Bids for USAI”s new airborne carlv warning and control
aircraft, limited to 50 pages cach, normally would have run from 500 to
2,000 pages. Rome Air Development Center was one of the first to try the
new poliev which has been favorably received by industry as well as mlitary
evaluators.

> Army's Mauler anti-aircraft missile program is entering its final comvetitive
design phase prior to weapon svstem development contract award. General
Electric, Martin, Sperry and Convair have made specific system proposals for
a ficld-portable missile requirement to Army Ballistic Missile Agency at Red-
stone Arsenal.

» Dvna-Soar concept being worked on by the Boeing Airplane Co. team 15
hased on use of solid rockets to boost the glide vehicle into orbit. Martin
Co.’s team is planning its Dyna-Sear around use of the liguid-propellant
Titan intercontinental missile.  Aerojet-General Corp. is propulsion con-
tractor on the Boeing team and also on the Titan,

» Guidance for Navy's Eagle long-range air-to-air missile will be provided by
Sanders Associates, Nashua, N. . System is believed to be new coherent
pulse-Doppler radar which is capable of extremely high target resolution.

» Promising new technique for ICBM detection designated Project Pin
Cushion probably will be funded soon by the Advanced Research Projects
Agency.

» Strategic Air Command will install new Collins Radio Co. control system
which will enable the SAC commander to use a dial telephone to select any
one of many remote site transmitters, optimum frequency and antenna
orientation for direct radio contact with in-flight aircraft. Radio transmitter
sites may be located hundreds of miles away.

» Marquardt Aircraft Co. recently flew a ramjet engine using hvdrogen as
fuel. Tuel was carried in gascous state under high pressure rather than in
liquid crvogenic condition. Engine probablv was standard 28in. ramjct
which powers the Boeing Bomare. Another Marquardt ramjet engine using
HEF-3 exotie fuel was flown on a Lockheed airframe at about the same time
General Electric was flving a J79 with afterburner modified for and using
the same exotic fuel (AW Nov, 24, p. 23). Marquardt also is again experi-
menting with hvdrogen and hydrogen compounds as fuels for rocket engines.

> Air Force is now firing Thor intermediate range ballistic missiles from Cape
Canaveral, Fla.. under simulated operational conditions. In the shots, the
missiles are being launched “dry” from pad slabs without water cooling for
flame deflection such as that provided in test firings.
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DEADLY GAME

BURROUGHS SYSTEMS STUDIES PLAY A VITAL ROLE IN DEFENSE

Problem : How to puncture-proof our air defense against enemy bomber and missile threats. Solution : Systems
studies of all operational problems—studies whose very heartbeat is electronic computation. Burroughs

15 acknowledged a master in all phases of such computation and its related areas, through its priceless
combination of technical competence, outstanding experience and the most advanced research facilities.

Burroughs Corporation

“NEW DIMENSIONS / in computation for military systems”

- Washington Roundup — —

CIA Technical Shakeup

Central Intelligence Agencey is shaking up 1its technical
evaluation section as a result of military criticism  of
its work on Soviet missile and aireraft development 1in
recent vears, Military services have complained that CIA
lias :IHi-'-]'r][L']'pJ'L'iL‘{[ and watered down 'ru;hm;‘:a_l ilntrI]l-
sence data submitted to 1t in the reports it distributes
to top-level government officials, Biggest sore spot has
been the treatment of raw data on Soviet missile test
activities gathered by the U.S. technical monitoring
network using radar, infrared and other techniques. Long
lag between the bme raw data 15 submitted and CIlA
reports reach top-level officials also has been subject to
cribicisim.

ICBM Fund Battle

Bitter battle is being fought in the Pentagon over
continuing the Martin Titan intercontinental balhstic
missile development program in the Fiscal 1960 budget.
At stake is about $280 million in Air Force IMiscal 1960
funds. Defense Secretary MeElrov and  his  deputby
Donald Quarles are linked with presidential scientihic
adviser James Killian in a campaign to chiminate Titan
and concentrate on the Convair Atlas ICBM as the
principal weapon in this category. USAF air staft 1s
supporting the Defense Department position with oppost-
tion coming from Air Force Secrctary James Douglas,
the Ballistic Missiles Division of ARDC headed by May.
Gen, Bernard Schriever; Space Technology Laboratornies,
Inc., BMID)'s technical advisers, and Richard Homer,
USAF assistant secretary for research and development.

USATI is now considering a proposal to delay opera-
tional capability of its solid-propellant Minuteman pro-
gram bv as much as two yvears to make room for litan as
an operational weapon. Rand Corp. recently submitted
an ICBM studv supporting expanded Atlas program
and recommending elimination of the Titan, originally
planned as a back-up program in case Atlas failed to
meet operational requircments.

Humphrey Reports

Sen. Hubert H. Humphrey (D.-Minn.), after an eight-
hour visit with Soviet Premier Khrushchey in Moscow,
reported to the State Department and the Preswdent _]:l.-it
week that Russia has an 8,700-mi. ballistic missile, a hve-
megaton bomb, a hvdrogen bomb that 15 5% clean and
i i|‘.1;i11];_:L'|‘| and atomic bomb stock ]IIHL' that 1s l:lrgf_‘r than
its actual operational needs. The long-range ballistic mis-
sile, Khrushchev told Humphrev, i1s being static tested by
Soviet technicians but has not been flight tested since
there is no test range in the USSR long enough to accom-
modate it,

Later. the President showed little concern over the
report, pointing to U.S. accomplishments in similar
fields. In response to a press conference question asking
if Humphrey had given him such a report and how he
evaluated it in relation to U. S. achievements, the Presi-
dent 11']‘}“&]:

“Well, first of all, following mv usual practice, I would
1ot [L']]Luﬂ the details of any conversation with anvonc
who had come to my office for a personal or conhdential
MI1SS101.

“Now, I do know, and have scen these reports, as a
matter of fact, 1 saw it in a headline this mornimg, an

8.500-mi. missile—] would know no reason whatsoever
whv this could not be done.

“We know that they have a very fine techmque, and
we know also they have exploded bombs of over a mega-
ton 1n size.

“We have done the same. We have also successfulls
tested an intercontinental ballistic missile of sufhcient
range and, therefore, | would know no reason to attempl
to refute any statement that you have scen in the paper
of this kind."”

Nuclear Projects

Joint Congressional Atomic Encrgy Committee during
the coming session will focus on the small nuclear
weapons progrom, plans to survev plutonium supply avail-
able for production. Other projects:

o Committee will scrutinize the funding for Project
Pluto nuclear ramjet project in particular (AW Oct. 1 3.
p. 33). Members report the project has substantial oppo-
sition at the Bureau of the Budget level which would
like to give it a very low prnonty,

e Deputy Defense Secretary Donald Quarles probably
will be asked to testifv before the group by the end of
January on the U.S. nuclear aircraft project, if he
does not volunteer testumony beforchand., Last March,
when Quarles presented the President’s rejection ot a
“Ay early” program at a session of the commttee, he
assured the group that there would be a re-evaluation
within a few months (AW Mar. 17, p. 26), commenting
at that time that “the Soviets . . . might seek to obtain
propaganda value by demonstrating manned nuclear air-
cratt flight even though in doing so they abandoned
military utility as an objective,”

e Committee’s staff is now making a studv of the etfects
of budget limitations on the rescarch and development
and production programs of Atomic Energy Commission.
A report on the t':|1'£|;|:illg_-. 15 schedoled for March 1.

FAA Consolidates Research

Federal Aviation Agency made a long anticipated move
last week and announced the consolidation of all exist-
ing research and development functions within  the
recently established Burean of Research and Development
and the transfer of Civil Aeronautics Administrabion’s
Technical Development Center at Indianapolis, Ind., to
the agency's R&D testing center at Atlantic City, N. .
Complete transfer of all TDC functions and personnel is
expected to be completed by June 30, FAA will retain
its lease on the E]IL[i;I]I;Il][J]iH huﬂ[_][ﬂg.f- pending a final
study on their possible use. E. R. Quesada, FAA adminis-
trator, feels that the consolidation of funchions and trans-
fer of facilities will aid agency's budgetary problems, speed
its five-year plan of air trafhc control improvement,

Job Review

Meanwhile, review and evaluation of candidates for
top-level positions n the Federal Aviation Agency will
hegin tomorrow when a three-man advisory group meets
here to consider individuals recommended for the posts
by approximately 100 different industrv and business
organizations. Advisory council will make 1ts recom-
mendations for the jobs to FAA Administrator Quesada
when the evaluation study has been completed.

—Washington staft

=
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Space Technolagy

Manned Satellite Test Plans Detailed

NASA now evaluating booster vehicle configurations

submitted in competition between about 20 bidders,

Washington — st programmed
racket firings to prepare for placing a
manned satellite in orbit will be initi
aled by the National Acronautics and
Space  Administration  within - six
nwonths at NASA's Pilotless Aircraft
Research Station at Wallops Island, Va.

Booster vehicle configurations and
related data to start the program are
now being evaluated by NASA's Lang-
lev, Va., Research Center moa com-
petition involving about 20 bidders.

Broad aim of the development test
project 18 to push imitial research whach
ultimately will lead to the determina-
tion of man's ability to function in
regimes  associated with  launch  mto
space, environment of space and  re-
cutry to the carth’s atmosphere.

General aspects of the preparational

program for manned orbiting are:
e [ull-scale capsule models Jl'lf.{bl'l}l.:lrll'—
ing realistic shape and sophisticated
'-qlTIII:.tHH_ will be used to meet condi-
tions and objectives of the develop-
ment program.

26

l(.’-.‘l]'_lm'li:: will not be manned :_lnla'il‘lg

any of the L]m{_']u[}1|n.-1ll tests conducted

with the basic Sergeant-Recruit-T55
retrorocket sohid-propellant booster pro-
pulsion svstem that will he used to kick
off the program. Program will mvolve

at least six firings W i’r|1 this booster,
which will bhe known as a transport
vehicle for the satellite capsule,

e Rocket flight tests also will include
components of the manned capsule.

¢ Acrodynamic stability, load measure-
ment and heating phenomena data will
be developed.

® As the program is accelerated, test
conditions will become increasingly se-
vere by adapting more powerful propul-
sion systems until the maximum antici-
pated conditions will be imposed on
the capsule. Conceivably, the program
would Tead to an ultimate phase which
would use a booster approximating the
operational configuration together with
a capsule that would carry a man on an
initial venture into space.

e Tests will begin with the satellite

L'.ll':wll]u viehicle  (hooster)
i I'Ij{'ll "|"||i| ]]1_ I.'I:I'H'I]Hl"-t[l HE L]H"'TLT
of solid um]udlln* rockets, unguided
but acrodvnamically stable, -

e NASA's bid requirements specihied
the need for seven transport vehieles
anedd one launcher. One of the seven
]:'-l']l]hl'ﬂ.'[-h W 1” h'l._' ||"|-L'I;_| !.H'r t:'nl_lli_' ;l'l:I'l:l[l:H.'II_
the other six will be nsed as transpeorts,
e Bidders in the competition to supph
the mitial transport vehicle have been
limited to a evhindrical body conhgura-
tion I1'|{ul!‘n!|£ltltli' four maim '||'||'_s[u'l.u|
Sergeant rocket motors, four anxilian
Reernit rocket motors and four '1'55,
or equivalent, retrorockets. A clustered
comfiguration of this tvpe would be he-
tween 6 and 7 ft. in dhameter,

® Firing sequence will start with gni-
tion of two diametrically opposed "'&Lf
geants 1 the cluster, The four aux-
iiary Recruit  rockets will then  fire
within one second. Remaming two Ser-
seants will be ignited during the final
thrust period of the first two Sergeants
fued. Four retrorockets will be fired to-
gether to separate the satellite capsule
trom the booster. A destruet provision
will be included.

¢ Launcher will be powered to supply

h;ilh]_:u] t

ARDC Moon Photo

Moon's surface appears much rougher in
composite photograph taken with Air Re-
search and Development Command’s “Cat-
Fve” clectronic  light-amplifying  svstem
ilr.ft] than in ordinary photo (right). "{T;!’L-
I've,” conceived by Radames K. H. Gebel
cf Wright Air Development Center's Aero-
nautical Research Laboratory, has sensitivity
more than 1,000 times greater than tele-
vision camera, 15 10,000 times faster than
Lest flm. Syvstem is conpled with 10.m,
refracting telescope.
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NASA Satellite Plans

\‘-,'n_-..hj:|||:__'|I_'u||—|':|'}::|!1| more Juno I vela-
cles will be used for satellite shots in
1959.1960 and ecight to 10 Redstones
will be used for soumding rocket tests in
comnection with the Man-in-Space pro-
gram. Negohiations also are under way
for several Atlases for nse in the Man-in-
Space program. In addition fo these, at
least two more Thor-Ables and four Van-
suards are to be fired in the next tew
maonths for space research,

L'I]IH”L m elevation from 90 to 70
e, 4I1{| to give 90 []L'-i' aof hornzontal
action. "'ﬂtill]}hiH'-. of the handling
scheme will permit conventional cranes
ta place transport vehicles into position
on the launcher. \While the launch
probably will not bhe made under wind
conditions exceeding 15 kb, NASA
specifications  indicate that the trans-
port vehicle during asscmbly on the
launcher may encounter squall gusts of
up fo 60 kt.

e T'imetable will require the successtul
bidder to supply NASA with an engi-
necering layvout and  preliminary  load
.'Illll".‘-.]-. of booster and launcher within
two months after the contract s
awarded. Launcher will have to be de-
livered within 100 davs after the con-
tract award.

e First unit will be required to pass
acceptance test within 120 davs after
the contract award, and the remaining
six units will be required approximately
three weeks thercafter.

NASA has required that the winner
of the contract to make the manned
vitellite capsule for the Man-in-Space
program must plan on delivering the
first complete system  within  nine
months of contract data., Buidders on
the contract delivered proposals  last
week., The manned capsule contractor
will also be responsible for mating the
vehicle with its Atlas-D booster.

Rocket motors and other equipment
will not be ]':_'!_'I'.;ir-.u-nl:;;l dmlng or at end
of boost phase: transport vchicle re
mains intact {-[I]HHE entire flight.

NASA is using this trnhprm vichi-
cle for the ]}np.lmtunm'l phase leading
to the manned satellite program, be-
cause it 15 an mu:“-.puhu{ wayv of ac
cumulating data and unsing off- the-shelf
!nu]mtumu units. The capsule model
used with the transport vehicle might
come from the capsule contractor or be
comstructed by NASA technicians, Tun-
nel tests undoubtedly wall be conducted
m NASA facilities to correlate  this
data with actual hring tnals.

Operational  schedules at Wallops
[sland for the firings in the ]11:_|]1rtt|:m 1
phase leading to the manned satellite
capsule will pml.mh]j. require assembly
of the transport vehicle m all kinds
of weather.
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Western Bloe Pushes

Anti-Missile

Scheme at ‘Surprise Attack’” Meet

By David A. Anderton

Geneva—Roughed-out  charactenstics
of an anH-missile svstem have been pre-
sented by Western experts as part of
their over-all argnment in the ‘surprise
attack’ conference herce.

Spectfically, the Western anti- missile
'~.'l.-.!:_l1l ]Zli[_‘-.l.]i‘r]]rl*-.i_'- that the '-tlll-.ltl"
weapon 15 a large number of land-b sed
mtermediate or intercontinental range
hallistic mmssiles, H_L|L1m1|~r 4.-:m~.1+.1r.rlhh
logistical preparation and launched 1n
'-.]]'l.l;rH Detection schemes would be Ap-
plied to both pre-launch and n-Hight
conditions near the site.

Proposed svstem was cited as only
one illustrative possibility and was not
to be considered as a prototyvpe of any
workable svstem. It would use all cur-
rent detection techniques ranging from
human  observers  with  binoculars
through mobile teams for ground and
acnial inspection to infra- rr_{l and radar
means. Data from detectors would be
fed into a complex computer system
to determine the magnitude and direc-
tion of the attack Laml to alert the re-
cipient, in time for retaliation.

Basic difficulties probably trace to a
misunderstanding by either the Rus-
sians or the Umt{'d States at a |‘.uhh[‘1|:“..1|
level well above that of the meehng
here, The U.S. went into the meeting
on the stated assumption that disarma-

ment measures were out of the scope
of the conference, and that the meet-

1'_1155 was to be at a technical level.
The Russians sent a political team
nstead of a technical one, and have so
far refused to separate broad pohhical
schemes from detailed techniques of
detechion and prumhnn of attack.
Three specific illustrative prnp:m]
have been submitted by the Umite
States on behalf of the Western grump
of Canada, Great Britain, France, Italy
and the U.S. Each dealt with a pos-
sible method to detect and to prevent

a surprise attack; the first covered long-

range aircraft as the weapon, the second
anlfl-r_:uF ballistic mussiles, and the
third, ground troops.

['he Russians have made no response
to anv of these specific recommenda-
tions, but have countered with a version
of the ‘open skies’ scheme which the
\Western bloc says leaves much to be de-
sired,

Heading the U.S. team 1s former
Deputy Secretary of Defense William
C. Foster, who was acting chairman of
the panel which produced the now-
timous and still-hidden Gaither Report.
With Foster are Dr. George B. Kistia-
kowskv, a member of the President's
Science Advisory Committee, and Gen.
Otto P, Wevland, commander of Tac-
tical Aar Command,

Communist delegation is headed by
V. V. Kuznetsov, ﬁnr cdeputy ministes
for foreign affairs of the UEER Other
(]L]l:,g.lh’_h are from Poland, Czecho-
slovakia, Rumania and Albama.

Eisenhower's

times mot offhicially.
nuelear- ptmuul an]l.'

Russian accomplishments?”

s Nuclear Bomber Comment

Washington—Here are President Eisenhower’s comments on the exclusive Aviation
Week 'rl_'l:u:-lll of Dec. 1 (p. 26) detailing initial Soviet test flights of a nuclear-powered
aircraft. The remarks were made during a Presidential press conference: |
e Merriman Smith, United Press International: “Mr. President . |
time to time of rather startling advances that have been made by the Russians, some-
A recent report had to do with the Russians test-flying a

“First, 1 would like to ask you, do we have any reason to believe such a report and,
second, how vou feel generally about these unofficial reports of rather extensive

e President Fisenhower: “Well, there is absolutelv no intelligence, no reliable evi-
dence of any kind, that indicates that the Soviets have flown a nuclear-powered air-
plane, and I think to show why I discount it, even if there were some piece of evi-
dence along the line, there has been the experience of our own technicians.

“1 think our own scientists believe that if von merely wanted to get an airframe
off the ground with a nuclear-powered unit of nuclear power, vou could possibly do
it. But in the present state of the art and of science, there is no nscfulness that
anyone could possibly see for such a plane and, therefore, our own research cfforts
have been developed toward the production of a model of an airplane that will have
satisfactory performance characteristics, either for some peaceful or a military pur-
pose, but we do not abandon the basic research on the power plant and its, you
might say, transmission, which is the basis of the whole thing. And we just merely
say that there is no use of going into a held where the whole purpose would be to
get a plane a few hundred feet off the gronnd.”

. we hear From
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ARMY'S JUNO Il vehicle with Pioneer IIT mounted under shroud is prepared for Linnching,
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LAUNCH of Pioncer I came only 12 sec.
past target time of 12:45 am. EST Dec. 6.

Radiation Belt

By Evert Clark

Cape Canaveral, Fla—Army's Pioneer
[ lunar probe made two long mstro-
mented passes  through  the rachiation
belt surrounding the e |[r|1 and proy 1l
the most extensive survey thus far of
the belt's extent and intensitv on a 38
hr. 6 min. trip that carned 1t 66.654
mi. imto SpRCC,

\lthough the probe Faled to pass
the moon and travel into a solar orbit
as it was intended to do, it provided
telemetry  data for about 25 hr. of
its trip and apparently penetrated
meﬂ]l into space o define the belt
and confirm belicfs that its maximum
intensity 18 reached at no more than
20,000 mi. altitade,

Pioneer 111 was launched only 12 sec.
after its tarzet time of 12:45 am. BST
Dee, 6. It traveled an elliptical path
and burned on re-entry into the carth's
atmosphere  over  French  Equatonal
\frica at an estimated time of 2:51 pmn.
EST Dee. 7. Fstimated re-entry point
was 16.4 deg. N. latitude and 15.6 deg.
I5. longitude.

]1111|.|. 1 launching velicle, consisting
of a modificd Jupiter inteemedhate range
missile booster and three solid propel
lant upper stages almost identical to
those used in the Jupiter-C  Explorer
satellite Taunchers, produced two errors
that caused the faulty trajectory.

[njection anzle was to have been 68
dee. from the vertical. Actual angle was
about 71 dee, to T1.3 |;|1'.“__{. 1 desired

= m, m—

velacity at barnout was about 36,353

fps., which was about 325 fps, above
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ORBIT OF MOON
\

PIONEER 11l trm*{_lul 66,654 mi. into space, passing throngh radiation belt twice, |1rm'|'r:liug survey of its extent and intensity, Flight time

wis 38 hr, 6 min,

escape veloeity for the planned buarn-
out altitude of 138.6 []H But a deple-

tion of onc propellant 3.7 sec. too early
caused a dehcieney in velocity of ap-

proximately 1,057 fps.

Proper trajectorny .Iml velocity wonld
have carried Proneer HT to a point coin-
cident with the moon’s orbital path
about 33 hr. 45 mun, Smce this was
the first firing of a lighter Jupiter wath
an extended burning time, which meant
higher acceleration near burnout, new
problems of fuel mixture ratio control
were ralsed.

Head suppression valve in the fuel
line, designed to ensure that fuel pres-
sure did not bhecome excessive under
higher accelerations, may require a dif-
ferent setting in later shots, according
to Dr. Wernher von Braun, head of
the Army  Ballistie  Missile  Agene
project team. |

I“irst  indications  did  not  reveal
whether RP-1 fuel or the liquid oxvgen
was depleted too rapidlv. Sphernical gas
sencrator of more than 2,500 hp. uses
main propellants to drive a turbine that
runs twimn pumps. hese force fuel and
oxtdizer through the Rocketdyne engine
at Aow rates of approximately 4,400
gal. mun,

Normal burnming time of 157 sec. was
cxtended to about 150 see. in planning
this launching.

Pioncer I was launched under the
dircction of the National Acronauntics
and Space Admimstration as an  In-
ternational  Geophvsical Year project,

ABMA and NASAs newly acquired Jet

Propulsion Laboratory  designed  the
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vehicle (see story on page I9). Strniped
white paint ].‘-IIHL:I'I] o the rrlhl washed,
12.95 Ib.. 23-in. conical probe was de-
signed to control temperature between
10 and 50C. Telemetry showed  that
the temperature reached 43C (1001)
shortly after the launch and remamed
there.

Tracking durnng the mtial penod
was done by four ABMA stations at
\rmv’'s Ballistic Research Laboratory,

\berdeen. Md.: IF't.  Stewart, Ga.

Proper trajectory would have carried probe across moon's orbital path in 33 lir. 45 min.

Explored by Army’s Pioneer 111 Probe

ABMA's mnstallation at Air Force Mis-
sile Test Center here, and Miami, 1'11;1.
About five minutes after launch,
IPL station at Mavaguez, Puerto [lmﬂ
designed and built h Collins Radio
Co., pitked it up. Once the probe rose
above the California radio horizon
about six hours after launch, it was to
have been tracked for the next 12 hr.
by a speeral 85-ft. parabolic antenna
bt atop a 110 ft. tower at Camp
irwin,  Goldstone was to lose the

PIONEER

Ignition
stages
2-4
Burnoul |
stage

i ¢ E
A Eorths |
| (]
' rotation ——8%
(]
]

LAUNCHING SEQUENCE

/

“mﬁwﬂ

|HJEET|ﬂH AMGLE for Pumu.r [|| wis about three deg. lower than intended. Burnout

also came few seconds too soon, cansing probe to miss lrjir{'hrrjl.' shown on this diagram.



probe at about 16-17 hr. aftter launch.
A “blackout” of approximately 12
hr. in tracking was cexpected if the
probe had followed the proper tra-
jectory, because of the location of the
two tracking stations. Actually, the
blackout time was some 10-13 hr.
Both the 108 megacvele frequency
used in Vanguard and Explorer satellites
and carlicr Pioneers, and the 960.05
megaeveles used by Pioneer 111 are
mterim  assignments  and  other  fre-
quencies mav be chosen for later shots,
Part of the Air Force tracking net-
work used for Pionecer 1 and 11 shots
wis to have been used as an mformal
back-up, even though this required

.

PUERTO RICAN tracking station, built by Collins Radio Co,,
tracked Pioneer 1II on both upward and downward passes.
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maodification, since USAF had used
105 me. USAI" stations at Millstone
[Iill, Mass.; Manchester, Eng., and in
Flawann were provided with nominal
trajcctones,

When the probe did not follow that
trajectory, stations attempted to pick
up actual trajectorv.  Mhllstone Hall
tracked the probe briefly but obtained
no data. Manchester tracked it for a
portion of the fight but suffered a
temporary equipment fatlure.

Ouestion of what frequencies and
what stations will be used i future
tracking is unscttled, but it 15 known
that the space probe tracking network
will be enlarged.

5
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GOLDSTONE tracking station at Cmup Irwin, Calif., uses 85-it.
radio telescope, can track probes to half a million miles.

b
o, J

GLASS FIBER PROBE und tip acted as antenna for Fioneer 111 (left). Photoelectric sensor beneath ring of batteries was tested as trigger
for future scanning devices. At right, Geiger-Mueller tubes for measuring corpuscular radiation flank voltage supply tube.

Two-hundred ton Goldstone antenna
15 expected to be able to track to a
range of 40 million miles by 1960 and
to four billion males by 1962, as its
efhiciency is increased and more power-
ful transmitters are installed in space
probes. Leach Corp. developed three
OU-cvele generator nstallations, con-
sisting of power unit and control pancl,
and allowing precise operation to plus
or minus variation of less than one
cycle,

Extrapolation of the degeneration of
Pioncer 11I's signal for the distance it
traveled indicates the antenna now can
track to half a million miles.

One per cent speed error in Army's

-l'r*..? . . r 2

=
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33 hr. probe would have meant an
cight-hour error in arrival tine at moon.
Sensititivity for Air Foree's 60 hr. Pio-
neer probe was about twice as great—
14-15 hr. arrival error for a 1% vana-
tion in speed.

Probable error that was allowed for
in the Armv launching was about 5%
which would have meant a probable
error of about 3% hr. on arnval,

Short flight was chosen for the Army
shot partlv to cnsure that the probe
would pass the moon sometime within
the 10 hr. per day period that Gold-
stone is able to receive signals. A longer
flight plan would have canred too great
a chance for error. This requires higher
velocity and dictates a lower pavioad.

IBM 704 computer at Jet Propulsion

Laboratory’s tracking center pnints out
coordinates for the Puerto Rico station
in  azimuth, elevation, distance and
rate of chance of the coordinates.

Goldstone station uses astronomical
coordinates, and the computer prints
these in declinations, hour angle, and
range and rate of change.

Computer also can print out apparent
position in any coordinate system for a
number of stations. It also converts
speed into a predicted Doppler signal
which would be heard by radio recervers
at various stations.

To estimate signal strength for these
stations, the angle between the axis
of the probe and the direction to sta-
tion must be known because the probe
is directionally sensitive.

Probe Firing Sequence Described

Cape Canaveral, Fla.—Vehicle that
carried Pioneer III into space was a
76.7 ft., 121,000 Ib. Juno II consisting
of a modified Jupiter first stage topped
by three solid propellant upper stages.
Details of the vehicle and the finng
sequence, which is quite sinilar to that
of the Explorer launching vehicle (AW
Dec. 1, p. 49), mclude:

e First stage. Jupiter intermediate range
ballistic mussile booster, elongated to
carrv extra tankage. Booster was fabn-
cated by Army Ballistic Missile Agency.
Chrvsler Corp., Jupiter pnme con-
tractor, provided engineering services
and some hardwarc. Planned burning
time for the Rocketdyne engine, which
used RP-1 and liquid oxvgen, was about
179.8 sec. Normal burning time for
this engine in Jupiter and Thor mis-
siles is about 157 sec. Planned azimuth
was approximately cast-northeast, and
desired injection angle was 68 deg.
fiom the vertical. Angle of attack meter
on nose probe functions in first 120
see, of flight.

e [ustrument compartment.  During
1 min. coasting time after hrsk-stage
burnout, booster is scparated by ex-
plosive bolt and spring arrangement and
slowed by a small retrorocket. Tub-like
mstrument  compartment  remaims  at-
tached to upper 51".1%[.".‘:’. Guidance and
control svstems emplov gvroscopes and
a stabilizing platform for constant align-
ment. Prior to firststage cutoff, gvros
control roll, pitch and yaw systems.
After booster separation, the same gyvros
provide control signals to operate com-
pressed air nozzles mounted in the tail
of the truncated instrument compart-
ment to align the remaining  stages
properlv, All controls are programmed.
Onlv ground-to-missile control is the
destruct svstem. Guidance contractor
is Ford Instrument Co., division of
Sperrv-Rand Corp. Forward of the in-
strument compartment are two electric
motors that spin the bucket-like upper
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stage assembly to 250 rpm. before take-
off to stabilize them. Velocity 15 -
creased to 400 rpm. after launching.
e Shroud. Conical shroud covers pay-
load, and a cvlindrical shroud support
assembly with a flared bottom covers
the upper stage rockets and part of
the guidance equipment. Shroud 15
aluminum coated with heat-resistant
plastic. It is separated by explosive
Folts and springs after first-stage cut-
off. kicked ahead of the missile and
to one side by a lateral thrust rocket
attached to the shroud’s inner wall
Shroud support assembly has 12 plastic
windows about 15 in. square to facili-
tate transmission of tracking signals to
sround stations. It also has vents near
its base to provide for exhaust when
sccond stage rockets hre.

e Second stage. This is a nng of 11
scaled Sergeant rockets 42.5 in. long
and 6 in. in diameter. Base of the
bucket that holds the rockets s
mounted on a bearing above the two
electric motors. Stage weighs 207 1b.
® Third stage. Three more scaled Scr-
geants within the ring of the second
stage. Weight is 207 Ib.

e Fourth stage. A single scaled Sergeant
topped bv the pavload. \Weight 15 39
Ib. It is separated from the pavioad
by a small explosive charge and spring.
Time from ignition of second stage to
burnout of fourth stage is 217 sec.
Burning time for each upper stage 1s
about 6 sec.

e Payload. This is a thin glass iber cone
23 in, long and 10 m. at maximum
diameter, covered with a gold wash to
make it electricallv conducting and
painted with white stripes to control
internal temperature.  Tip probe and
cone itself serve as antenna. Weight is
1295 Ib. The 1.1 1b. transmitter op-
erated on 960.05 me., delivering a
phase-modulated signal of 100 milli-
watts, Modulated carnier power 1s 50
mw.; total effective radiated power 1s

150 mw. Timer controls the trans
mitter power release and other power-
supplicd  instruments.  Instruments

mcluded:

e Two Geiger-Mueller counters. One
counter saturates at about 10 roent-
gen/hr. The second saturates at about
100 roentgen/hr. and gives an in-
tegrated output. Dr. James A, van
Allen of State University of Towa and
Louis Frank, an undergraduate assistant.
calibrated the detectors. Van Allen said
the counters can count radiation strikes
up to 200,000 /sec.

® De-spin mechanism consisting of two
seven gram weights fastened to the ends
of 60-in. wires. About 10 hr. after
lrunch, hvdraulic timer was to pay out
the wires, letting rotation of weights
slow the spin of the probe from 400
rpm. to 6 rpm. Weights and wires were
to be released.

® Photoelectric sensing “trigger” that
conld be used with scanning devices n
later probes. At about 20 hr. after
launch, two small apertures mounted n
the barrel of the sensor and opening
into two photoelectric cells were to be
armed by a hvdraulic timer to make
them sensitive to hght mmages. On
normal flight, probe would then have
been at 140,000 mi. from earth. Earth
would have offered too small an image
to activate both cells. If the probe
were pointed properlv on a pass near
the moon, only the moon’s light would
form a large enough image to enter
both apertures at once and tngger both
cells simultaneously.

Upper stages, using recently im-
proved propellants, and the probe itself
were designed by National Aeronautics
and Space  Administration’s  newly-
acquired Jet Propulsion Laboratory of
the California Institute of Technology.
Revnolds Metals Co. built the shell of

the rotational launcher.

Soviet Moon Plans

Washington—Russia plans to launch a
half-ton moon satellite, another that will
land on the moon and a third that will
return to the earth after orbiting the
moom, according to a recent statement by
Prof. Vitaliv Bronshtayn, a scientific ad-
viser to the Moscow Planetariom. First
launching was imminent and the next
two were due in the near future, accord-
ing to this report.

Bronshtayn was quoted in an ofhcial
Polish magazine as saving two improved
maodels of the launching rocket motor
were  built to  calculations made by
V. Yegorow of the Mathematical Inst-
tute of the Academy of Sciences. Bron-

shtayn said the thrust has been thor
onghly calculated to avoid the “blunder”
committed by U. 5. scientists which re-
sulted in the failure of the hrst Pioneer
probes.
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Military Global Communications

Needs All-Out Systems Approach

By Philip ]. Klass

St. Petersburg Hc.uh, Fla.—All-ont
svstems approach s badly needed for
ilitary global communications to ob-
tain increases i speed, capacity and
Aexibility, Air Foree and ‘mm spokes-
men warned at the Second National
Svmposium  on Global  Communica-
JAons.

Plans bv MAar lorce and Army to
modernize and expand their global com-
munications reported at the conference
revealed many similantics i thinking
and approach. This explains why the
Joint Chiefs of Staff are \ulghlng the
possibilitv of a single jomt-service pro-
gram (AW Dec, §, p. 30).

Here are some of the innovations and
mmprovements called for o Air Foree's
156-L. global conmmunications program
and Army’s UniCom systems:

e Automatic switching: Existing slow
manual switchboards for routing mes-
sages from point of origin to destmation
will be replaced with automatic switch-
ing which can seck out the optimum
routing, taking an indirect route 1f nec-
cssary to by-pass busy circuits,  Auto-
matic switching is expected to greatly
mcrease utilization of avilable radio,
land-hine circuts.

e Varicty of services: In addition to
present voice and teletvpe, new svstems
ate to be able to transmit facsimile,
closed-circuit  television  digital  com-
munications  which  will permit  ex-
change of data between  computers
thousands of miles apart.

e Automatic encrvption: Coding and
decoding of classihicd messages will be
handled on an “on-line” hasis, to elimi-
nate long delavs now mvolved.

* Priority routing: Extremely important
messages will be able to pre-empt cir-
cuits from low prioritv messages which
will be stored on tape. automatically
transmitted later.

e Automatic error detection: Teletvpe
and digital communication circuits will
have built-in error detection provisions,

Present military communication svs-
tems, manv of them serving individual
specialized  functions and  commands,
must be integrated into an auntomatic
global svstem not unlike the present
domestic Bell Telephone svstem  but
with the added problem of safeguards
to prevent enemv  jamming and/or
cavesdropping, Col. George P. Samp-
som said. Sampson is chief of Army
Communications Service Division.

Although automatic switching and
svstem integration s expected to greatly
increase traffic capacity of existing radio
and cable links, a sizable increase in the
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number of channels will still be needed
te handle growing military communica-
tion needs, Charles A, Strom, of Rome
Mir ﬂut]{ipmuﬂ Center, smd.

I"'or example, Air Iorce requirements
called for 25 channels in the 1954-36
peniod, a figure that had increased hyve-
fold to 125 channels in 1956 and now
stands at 240 channels. By 1962, Air
Force will need 600 channcls, Strom
stic.  However, the use of new tropo-
spheric scatter, switching and  digital
dgata  transmssion  techniques  should
achieve a 10-to-20-fold reduction in the
cost per channel per mile, according to
Strom.

Tropospherie scatter and radio-relay
will form the backbone of future Air
Force communication svstems, Strom
said.  Army will rely upon high fre-
quency ([1F) radio, using new digital
data transmission techniques, new light-

weight cable that can he Taid by heli-
copter at speeds of up to 50 kt. Arm
also secks an alternative of HF for IHH“
distance use and 15 considering use nf
satellites as well as more cnm'f:ntinn-.ﬂ
scatter commumeations, Col. Sampson
caigl.

Satellite Scatter

A General Electrie study of future
trends in global communications sug-
gests that I‘.n.. 1970 there wall be so many
mtdhlu in orbit around the earth that

verv high and ultra high  frequency
(VHF, "UHF) communications  will
largelv become “satelhite scatter com-

mumications.” This will extend the
range of these nommally line-of-sight
HInge erL]uLnLIL'-. out to several thou-
sand miles, GE's James E. Hacke, Jr.
reported. He predicted that VHIE and
UHF energy reflected off numerons
catellites would be far more powerful
than energy scattered by the ionosphere

and I'ﬁ;rpf}f.]}]n:r::-

(O ther |:|nf-'..=4ihh: tuture trends sug-
pested by the GE study include:
o Displaced-carried single sideband, in

lations,

Aircraft and Related Procurement Funds

IFirst quarter contracting for aircraft, missiles and related procorement by Air Foree
and Navy has steadilv declined over the past three vears. Department of Defense
figures show that new contracting for the July- September period declined from $2.8
billion in Fiscal 1957 to 51.4 billion in the carrent Fiscal 1939 vear. The low in
procurement orders of 5282 million in Fiscal 1954 reflected large-scale contract can-
cellations and production stretchouts by the incoming Eisenhower Administration.

Following are details. Figures are net. Obligations reflect new orders, less cancel

Obligations
(Millions of Daollars)

First Quarter
(July through

september)
Fiscal Year Navy Air Force Total
7 2% N el e 1,249 1,305 2,554
J95E: i 1,386 3514 4,900
993 ..ivnwennis 74l 4,968 5,709
' PN 5o s i 170 112 282
1953 onvswanmas 202 711 973
LI v nmmm e 281 —30) 251
955 cosmcaains 539 2,009 1.548
SR cocemiini 229 1,529 1.758
1959 [oiiasieiedy 295 1,155 1.450
Fxpenditures
(Millions of Dollars)
1L R e S e 136 307 443
POBZ s 243 743 956
Y3 cimamed e 351 1.276 1.627
P Goiisavrit 532 1,581 2,113
| BB iusimnpeiis 435 1.565 2,000
B0 owpiicanimsne 440 1.499 1,939
T cvwwmrrve 411 1.504 1,915
WEE caaansaeds 614 1,910 2,524
b5 P T 591 1,602 2,192
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which a single powerful transmitter
broadcasts a reference carner for use n
demodulating suppressed-carrier 558
signals would permit signihcant simplih-
cation and improved intelligibility.
* Airborne teletype for use in transmit-
ting the bulk of air-ground and ground-
air communications may find widespread
use. Several airlines flying the North
Atlantic are now trving out airborne
teletvpe for routine messages.
o Combined modulation methods used
simultaneously mav  provide an 1n-
creased number of communication
channels without increased radio spec-
trum use. Hacke suggested possibility
of transmitting additional set of side-
bands in phase quadrature to conven-
tional sidebands, or the possibility of
transmitting an additional signal that
I5 F['.I]l]l'l?fd at rlght H'Ig]f."q to conven-
tional one, providing the transmission
path preserves polarization. Combina-
tion of two techniques could permit
transmission of four pulses in frequency
spectrum now required for one,
¢ Dynamic frequency programming, n
which each madio station would request
and receive specific frequency allocation
prior to each transmission, could pro-
vide a more effective utilization of radio
spectrum.  Frequency  allocahion  auw-
thonty would employ computer to n-
stantly search out available frequencies.

Although the prospect of using satel-
lites to extend the range of VHF and
UHT to intercontinental distances offers
many attractive advantages over exist-
ing HI radio, sizable problems must
first be solved before satellite relavs be-
comes economically feasible. Passive
satellite relays, which require no elec-
tric power within the vehicle, probably
will be the frst to come into use.

Using a 100 ft. aluminum sphere,
such as National Aeronautics and Space
Administration proposes to place in
crbit, and a 177-ft.-diameter antenna
on the ground, the gruund transmitter
power required per kilocvele of channel
bundwidth provided at an operating
frequency of 1,000 me, will be 0.2 to
two megawatts, depending upon receiver
sensttivity, according to Dr. Morrns
Handelsman, Rome Air Development
Center scientist, reported.

This means that a ground transmitter
power of .8 to eight megawatts would
he required to provide a single four kilo-
cvele voice channel and a power of 800
to §,000 megawatts to provide a single
four me. TV channel, Handelsman said.
An eight to 10-fold reduction in power
would be possible by operating at 3,000
me., or power needed could be reduced
I'v using larger antenna and/or satellite.

Using a satellite with a directive
reflecting surface could further reduce
power requirements but raises new satel-
lite orientation problem, Handelsman
stated (AW QOct. 20, p. 85).
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House Group Urges Acceleration
Of Military Contract Decisions

Washington—House Armed Services
Investigating Subcommittee 15 prodding
the military services to speed their
decision-making on procurement con-
tracts. Two new developments now 1n-
clude:
® Hearings held by the group headed
by Rep. Edward Hebert (D-La.) dis-
closed that 797 cases are before the
Armed Services Board of Contract
Appeals. Some of them have been
pending for three vears. The hfn:LIn%

nding before the Air Force panel o
the board built up from 133 cases in
mid-1956 to 261 at present.
® Hebert, noting that contractors must
file appeals from the decision of a
contracting officer within 30 davs,
urged the service secretaries to also put
a time limit on decisions by the military
representatives.

Built-in Peril

“There 15 built-in peril in the hAne
print of contracts,” Hebert declared,
“but contractors ought not to be sub-
jected also to delavs in getting deci-
sions.”’

He said the subcommittee has re-
ceived numerous complaints, adding
that a further investigation of the
situation will be made.

Hebert noted that the bulk of decis-
ions are made at the contractor-con-
tracting officer level. Of eight million
military procurement contracts totallin
$41 billion awarded during the fisca
vears 1957-58, only 800 fﬂund their
wav to the Contract Appeals Board.
The amount claimed by contractors
totalled S$26.7 wmillion. The Board
denied S$12.8 million, sustained S6.4
million in contractor claims, and re-
ferred $7.5 million to further negotia-
tion.

The Air Force panel during the two-
vear period ruled on $6.8 million in
contractor claims. The major portion—
53.9 million—was denied; $1.4 million
was sustained, and the remainder re-
ferred for further negotiation.

George W. Crawford, chairman of
the Air Force Panel, blamed contractors
for delays in processing cases. "'This 15
to be expected,” Crawford told the
subcommittee.

“The individual case will normally
have an importance to the contractor
which mayv sometime exceed the dollar
amount involved. . Neither he nor
his counsel is l.‘]lSpﬂEf.‘d to be rushed
into a hearing until satished that thev
are fully prepared to proceed. Govern-
ment counsel can be depended upon
to take as expeditious action as possible
for the reason that an orderlv and

prompt disposition of cases is necessary
for the proper administration of the
appeals. The problem 15 ]mrtltu
larly acute in the case of the big claim.”

The subcommittee focused on the
stil-pending  $5.5 million appeal of
Curtiss-Wright Corp. as an example of
slow-motion 1n ic,tﬂmg contract issucs.
[t relates to rental charges on the use
of government facilities in commercial
production at the Wood-Ridge, N. ].,
plant of the Wright Aeronautical Divi-
sion since 1950.

It was not until December, 1955, that
Air Force estimated that approximately
£5.5 million was the amount due. Hear-
ings on the case before the Air Force
Panel of the Contract Appeals Board
were held in January of this vear after
the Ceneral Accounting Office pro-
tested to Congress and the Hebert
subcommittee held a public hearing on
the case. In September, the panel ruled
that Curtiss-Wright did owe rental
charges but questioned the amount,
A further hearing scheduled for last
week to determine the amount due
was postponed while Air Force and
corporation representatives conhinued
negotiations.

Swiss Military Deny
Hunter Difficulties

Geneva—Recent rumors of difficulties
with British-built Hawker Hunters for
the Swiss Air Force have been inac-
curate, according to military sources
here.

Rumors started with the loss of a
Swiss Hunter during a test flight. They
continued with reported forced land-
ings of a number of the Hunters and
reached a high when the Hunter T. §
was recently grnunded in England dur-
ing the Roval Nawvy's investigation of
the Vickers Supermarine Scimitar,

Spokesman for the Swiss Military
Department said the first Hunter was
lost when a blade broke in the first stage
of the Rolls-Rovee Avon engine com-
Pressor.

Thrust loss was too great for the pilot
to return to base at Thun and he
ejected successfully.

Hunter T. 8 grounding in England
was due to suspected trouble in the
cjection seat, 11§|ich later was found
blameless.

Swiss military test pilots have ter-
minated either acceptance or delivery
flights of their Hunters six times re-
ccnl:l*_r. due to minor squawks. Swiss
sav for production aircraft this is the
rule rather than the exception.
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WING of Hiller X-18 vertical takeoff and Janding aircraft is in position for horizontal flight; engines are two Allison T40 turboprops, produc.
ing 3,535 eshp. each. Engine in aft section is 3,400-1b. thrust Westinghouse ]34 turbojet, used for pitch control.

X-18 Rollout Accentuates VTOL Research

X-18 WING is in short takeoff and landing confisuration. Company said the aircraft can
clear a 50 ft. obstacle in 500 ft. with moderate overload in STOL uses.
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By Richard Sweeney

Moftett Field Calif.—Hiller Aireraft
Corp. last week rolled out its X-18
rescarch vehicle, which 1s expected to
supply  realistic flight test data upon
which r::qnlr{.nunt:. for future V1'OL
aircraft may be based.

Aircraft will undergo engine run and
tethered liftoffs at Moffett starti ng carl
next vear, primarily as svstems ‘hake-
down work. It then wall go to Edwards
AI'B tor the hrst Hight next spring.
First flight work will be futter in-
vestigation and gathering of other basic
data about the mreraft ibselt prior to
starting tilt wing work.

William W Ll.f.r’f_’l'l Deputy Assistant
Sceretary of the Air Force for Rescarch
and Development, principal speaker at
rollout ceremonies, smd USAL foresces
a large role for such aircraft, Ile said
that the X-18 will provide a realistic
flight vehicle to get data to design

NOSE AND TAIL scctions are adapted from Fairchild C-123 transport; note horizontal stabilizer dihedral. Propellers are dual-rotating Cur-

tiss-Wright turboelectric unit from Navy Pogo VTOL program.
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propeller-driven tilt wing aircraft which
will take off and land vertically, and vel
operate  like a conventional mrcraft
having a high forward specd and carry-
ng ]n,dn hmth

Basic fact stressed by Hiller is that
X-18 is not a helicopter but is an air
plane which has vertical takeoff and

landing capabilities with its fuselage
remaining in horizontal plane. ('_uu'rm]
svstems are designed along this philos
ophv: cockpit arangement and control
svstem operation by the pilot also follow
this hine.

Although developed purcly as a re-
scarch tool, the N-18 design 15 unique
i several respects:

e Gross weight, at 33,000 b, 15 con-
sidered high enough to simultancously
prove oul the concept and demonstrate
that useful pavlead can be carried.

e Existing hardware was combined into
the X-18 to cut design and fabrication
time, and reduce costs. Allison T40A.
14 powerplants and 16 ft. 1 in. diam-
eter Curtiss-\Vright electric  contra-
n:hhng prnpn]hn were obtained from
Navv's Pogo (Lockheed) and (Convair)
VTOL planes and logistics seaplane
(Convair R3Y) programs. Vertical and
horizontal stabihizer group was taken

from USAF Fairchild C-123 transport,

a5 was the nose section. Additionally,
the jet engine which is used to provide

pitch control in vertical flight regimes
is a Westinghouse ]34, a proven power-
plant.

Funding of S5 million will carrv the
x-18 Hmmgh 12 months of flight test,
from inception, a low cost todav.

Use of known hardware also upLL:h
research work—not as much prelimmary
flight testing must be devoted to com-
]".I]IL telv n:'[c,huﬂ' gather required basic
cngineering data on vchicle's com-
pmwn'f'-‘. ﬁ.‘u.'-t[:[.‘ﬂ‘ﬁ and subsvstems, prior
to initiation of programs for which
the vehicle was intended.

Carrving known quantities further,
the aircraft uses standard NACA 25015
airfoil sections. Aspect ratio is fairly
low, 4.36 for the current configuration.
Under the proposal submitted and
approved for the X-195 design. the wing
is submerged in propeller slipstream,
but Hiller X-18 project engincer Percy
Dowden said he sces no reason why
higher aspect ratios. of the order of 38
to 10 cannot he used cffectively.

Aircraft’'s tilt wing has normal in-
cidence of 4 deg., which changes to
full 90 deg. Actual wvertical takeofft
setting is 87 deg., for at a full 90 deg,,
lift component would actuallv cause the

airplane to travel backward.

Wing tilt is accomplished by hy-
draulics, with two actuating evlinders
used, one on each outer -L'L]E_rl.‘_ of fuse-
lage. Maximum airspeed at which the
wing can be tilted i1s 155 kt. Wing
rotates about the 35% chord line.
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The airplane has two completely
dependent  hvdraulic  systems,  driven
from the gearbox of each engine. In
this way, should onc of two gas gen-
crator sections used in cach engine be
shut down in flight, hvdraulic power
still is available. Wing tlt actuators
are connected one to cach hvdranlic svs-
tem. Fach actuator alone 1s capable
of accomphshing wing tilt ap to maxi-
mum wing filt airspeeds. Additionally,
there are cross manifolding provisions,
and should one hvdraunlic svstem mal-
function, cither system can dnve both
struts. Or, should a nght hand hy-
draulic svstem Eal and left side actuator
malfunction, the left hvdraulic system
can drve night side actuator evlinder.

The wing structure 15 completely
conventional, with torsion box incor-
porated. This box is so designed that
it remains intact across the wing rota-
tion point. Structural strength is incor-
porated to add 6 . to each wing ri]:
actting a higher aspect ratio, nupnmnn
range and Toad capabilitics i STOL
ﬂpt.r.ttluln Ailerons currently are sub-
merged in the propeller slipstream; on
extended w g version they would still
be partially in the slipstream, and would
continue¢ on out to wing tips.

Control svstem of the X-18 is de-
signed as a Inlnwpmt tvpe, so that if a
ru'u[Lr hxed-wing trmhpnrt pilot were
put in left seat of 2 VTOL of this tvpe,
he would not be il at ease. A conven-
tional transport wheel is used in roll
control in forward and vertical flight.
Yoke fore and aft movement controls
pitch in both regimes. Rudder pedals
are vaw controls 1 both situations.

Omly unconventional control in cock-
pit is a lever which tlts the wing:
it is on the center control pedestal.
Omlv added actnities i X-15 are start-
ing jet engine for vertical flight pitch
control and operating wing tilt linc.

The wing has a mechanical lock n
the down  position; intenmediate posi-
tions are locked hvdraulically in actu-
ating evlinders, while the vertical posi
tion stavs secure by its natural tendency.

I"light controls have stabilitv aug-
mentation built mto roll and pitch axes.
Hvdraulic boost is used in atlerons and
jct diverter which 1s piteh control
vertical flight, Tlach of these has dual
actuators, one connected to cach hy
Araulic svstem.

Only one actuator is needed to oper-
ate cach of the controls, the second is a
backup provision. The mdder has a
servo tab boost,

Simple mechanical  mixer  unit,
mounted in the wing, changes controls
in transition from vertical-to-horizontal-
to-vertical flight. The design provides
the same control moments thronghout
the entire transition regime, and nix-
ing control functions proportionately as
required, according to the wing tilf
angle. Controls change in function dur-
ing transition 15 as follows:

® Pitch control chianges from horizontal

stabilizer and elevators to the jet ex-
haust section, Proportion of jet exhaust
and horizontal tml to retain standard
moment is provided by the mixer.

e Yaw control shifts from rodder in
level fight to ailerons in vertical flight.
Again, ’rflL' nmixer provides proper pro-
]:mrh{m of rudder-mleron according to

NATO Selects Anti-Sub Group

Paris—=A group of five Eoropean aircraft companies, led by France's Breguet,
reportedly has won technical approval of a standard NATO antisubmarine warfare
aircraft, though guestion of Anancing the program still remains to be settled.

Late last week, a special NATO committee was slated to hold an initial meeting
on the financial aspect of the contest. Latter involves an ASW aircraft tailored to
NATO Furopean needs. Aircraft reportedly will be in the 75,000 Ib. class and will
be powered by two Rolls-Rovee Tyne tarboprop engines. It would be a replacement
for the Lockheed P2V series currently on duty with several NATO military units
including the Netherlands, Ttaly and France (AW July 28, p. 18).

No official annonncement has been made by NATO. Last week, however, two
Yaris newspapers reported that the contest, closed last June 21,
including Breguet and Sud Aviation, France; A. V. Roe and Co., Ltd., England;
Fokker, the Netherlands, and Dormier-Werke GmbH., Germany.

Informed sources in Paris did not deny the newspaper reports but noted that

the Breguet group had won approval only of a special NATO technical committee
headed by Henry C. Bloss, head of the

aircraft section, Production and Logistics
Division of the NATO Seccretariat. The next question of how the program is to be
fimanced probably won't be settied until next month, sources said,

In the meantime, some U. S, industry observers expressed donbt that the program
eventually would reach the production stage. It was thought this conld only come
about if UL S, funds were pumped into the project, a prospect which these sources
consider unlikely. U. 8. companies are arguing that if NATO wants an ASW aircraft
it would be wiser to retrofit later model piston aircraft which are being dumped on
the second-hand market. In this manner, U. S, sources claim, NATO would get both
an ASW and an early-warning type of aircraft.

Wik waon I'.ﬂ- d grounp

35



how much the wing s hited.
s Roll control shifts from atlerons m
level flight to powerplants in vertical
regime, and this is most ticklish situa-
tion in entire flight regime. Control
functions change according to the wing
tilt angle because this is the most reliable
base of derivation. Horzontal and ver-
tical speeds mav change in transition
flight pattern according to pilot de-
sircs or emergencies, or according to air
temperature, aircraft weight, and anv
device based on the large number of
variables would be complicated and less
rchable.

Very early in flight test at Edwards,
the X-18 single-engine minimum con-
trol speeds will be determined and all
control svstem  dvnamics venhed, ac
cording to George Bright and Bruce
Jones, test pilots for X-18.

Calculations show now that in casc
of an engine malfunction mm vertical
flight, the wing can be lowered from
full vertical to horizontal position and
aircraft accelerated to minimum control
speed in 5 to 6 sec. Complete engine
power cessation is regarded as all but
impossible, therefore in a malfunction,
some thrust will still be present, some-
what casing criticality of an Lngnw-mlt
problem. It has been determined at
Hiller that if one power package went

to zero-thrust-zero-drag mstantancously,”

and if the other powerplant were at
flight idle, the roll mte still would be
270 deg./sec., illustrating gravity of the
problem.

Although powerplants have under-
son¢ modification since their use m
carlier programs and reliabilitv up-
graded, complete monitoring will be
used in the flight test program. Cur-
rent plans will have complete telemetry
on power packages, recording v ibrations,
temperatures,  pressures,  their ampli-
tude, magnitude, and frequency, Op-
crating nmgc: for these parameters will
be almost zero at frst. Any changes
will immediately result in the wing be-
ing lowered. Ground observers at Ed-
wards” telemetry facility will monmitor
the tests,

Vertical flight testing regimes  will
start with the airplane making a con-
ventional takeoff and climb to altirude,
where the wing will be tilted in perhaps
> deg, increments, and all data gathered
i each position before wing tilt is -
creased. Most especially, the control
svstem dynamics will be verihed step
bv step. Thrust required, stability in-
vestigations will be performed.

Performance of X-18 in forward re-
gime is limited to 220 kt. mdicated air-
wp{.'t.r.l the limit imposed bv C-123
windshield strength.

With the thrust-weight mtio  of
N-18, which shghtly exceeds the 1-to-l
ruqmrul for vertical flight, 1t 15 contem-
plated that forward ﬂ1ght cruise will be
made at 60% rated power. In this,
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wost probably once gas gencrator in
cach engine will be shut down for
normal flight.

In initial climb as an airplane. the
X-18 will have climb rate which is csti-
mated at 8,000 to 10,000 fpm.

[n vertical takeoff, it has been calcu-
lated that the X-15 will derve 6,000 to
5.000 1b. 1ift from the bottom of the
fusclage as the propeller  slipstream
mmpinges.  Acrodynamic design i no
wiy attempted to gamn tlus hitt; it just
came along as a bonus, Hiller engineers
cxplained.,

According to Convair data gained
during the Pogo flight test program,
Hiller engineers  anticipate no - re-
circulation problem in the X-18. Air
strikes the ground, fans out, but hugs
the ground as a boundary laver effect.

Additional rescarch will he done in
the realm of control moments. Invest-
aations will be made in jet thrust re-
quirement for pitch control in vertical
flight, sceking to determine whether a
jet engine such as the X-18 carries 1s
reallv necessarv, or whether  require-
ments can be met by main engine
bleed air or perhaps by a smaller ac-
cessory gas turbine umt,

One p{mﬂnl:h would be use of
automatic flaps to keep aircraft at zero
pitching moment  thronghout  entire
flight regime, lessening the requirciment
for jet flow at the tail.

Current disk loading on X-18, with
eross weight at 34, 000 1b., is 92.5 Ih.
This could be increased 'I:-I]!'I:‘:IclLrl]'ﬂ‘n
Tiller engineers feel. While current
aircraft does not have it, Hiller engi-
neers think that optimization of a prac-
tical airplane would include cross shaft-
ing of propellers in case of gas gencrator
failure, and four disk arcas. In addition,
development of an automatic rate con-
trol for wing tilt angle could be accom-
plished, which would further optimize

ﬂlgilt conditions.
Fxtensions of VTOL aircraft would

have the variable mission capability as
a built-in feature. A typical mission
might go this way:

o Aircraft is in a small valley, mountains

500 ft. high surrounding, hmgﬁ’f POS-
sble takcoff run available would be

300 ft., and a pavload to be airlifted of
several thousand pounds.

o Cranking in atmospheric conditions,
pilot would compute optimum wing
angle setting to flv the aircraft out of
the valley and deliver cargo.

e At destination, plane would have to
Lind vertically and take oft same wayv to
return to base for another trip.

One area wherein extended perform-
ance VTOL development is blocked,
Hiller engineers believe, is in propeliers,
Development in this field has all but
ceased, they point out, and to realize
real pi:ltf_l‘l.l'll] of VI'OL planes and
turboprops in general of higher powers,
minch rescarch shonld be done.

Eagle Award

Washington—Navy has formally named
Bendix Aviation Corp. as winner of the
design award for Navy's new Eagle high-
performance, long-range air-to-air guided
missile. Developmental contract will be
made final with Bendix in the near tuture
and the company will be named prime
comtractor, Gromman Aircraft Engineer-
ing Corp: will be responsible to Bendix
for development of the Fagle airframe
(AW Dec. 8, p. 23).

The Eagle has been in the planning
stage for about three years, according to
the Navy. Rear Adm. Robert E. Dixon,
chief of the Burean of Aeronautics, said
“the launching aircraft for the Eagle may
be relatively slow since, in this system,
we are building the high performance
into the guided missile instead of into
the manned airplane.”

Launching aircraft for the Eagle prob-

ably will include the Grumman AZF now
I under development.

News Digest

Republic Aviation personnel are work-
ing with Petroleum Helicopters, Inc.,
tﬂ determine cause of recent crash of
one of latter’s Alouette turbine-powered
helicopters into Gulf during flight from
Cameron, La., base from nlﬁhun il
rg. Al four occenpants, including
pilot, were killed. There were no radio
transmissions from pilot indicating trou-
ble prior to crash. Weather was clear
except for some haze offshort caused by
smoke. Petroleum Helicopters has been
operating two Alouettes in the Gulf
area (AW Dec. 1, p. §0).

North American X-15 research vela-
cle will carrv a radio beacon for chasce
planes to home in upon. N-13's speed
makes visual rendezvous at the end of
mission impossible.

Photographic map of moon that
should provide more detail than avail
able through U. S, observatonies is beimng
made for Air Force by Toulonse Uni-
versity Observatory in France. Heights
of Tunar mountains are expected to be
determined within 100 .

System to control pﬁs'tiun of shock
waves set up by Mach 3 speeds in en-
gine inlets of North American’s B-70
bomber will be designed, developed and
mannfactured by Hamilton  Standard
Division of United Aircraft under a
contract from North Amencan.

Boeing  Airplane Co. has  been
awarded a multi-million dollar contract
tn engineer and manufacture the wing
of the Air Force B-70 IlltLH’_T!JItITlL'ﬂhﬂ
Mach 3 bomber (AW Oct. 27, p. 34).
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Most Trunklines Complete Jet Financing

Assuming operating revenues and cash flow remain
high, all but three lines seem to be over first hurdle.

By William H. Gregory

New York—Bank and insurance com-
pany loans last week for Fastern Aur
Lines and National Airhines brought air-
line jet and turboprop orders and h-
mancing for these orders into a rough
sort of balance.

Assuming operating  revenues  and
ash How remain high, all but three of
ﬂlL' domestic trunk hnes, and Pan Amer-

can World Airwavs as well, appear to
IILI‘I.L completed their basic jet financ-

The three lines:
= HE‘HH Air Lines. Delta 15 close to ob-
taining the necessary loans, it 15 under-
stood in financial circles here. Delta’s
daropping of options for two Douglas
DC-8s 1s regarded here as a preliminary
to arranging Anancing.
® T'rans World Airlmes. 'TWA  tech-
nically has no jets on order: all are
orders in the name nf Hughes Tool Co,
but assignable to TYA. The arling,
furthermore, is not {:II igated to take the
airplanes and the numbers on order
also are subject to revision,
e Capital Airlines. Capital has no hrm
orders for pure jets, but is still paving
for its Vickers Viscounts. Capital has
obtained a moratorium on pavments for
these airplanes and its president, David
. Baker, is in England reportedly at-
tempting to work out the situation.
Capital still is negotiating an order for
Convair 550s.
® Northeast Airlines has not ordered
pure jet equipment. It has purchased
Vickers Viscounts, part of an order de-
ferred by Capital but has ordered no
other equipment.

These conclusions are guarded  be-
cause of the manv uncertainties, EFast-
ern Air Lines’ forecasts, for example,
could be upset by the strike situation,
Ground equipment also remains a ques-
tion mark in some cascs.

Financing Trends

'wo trends have emerged in the pat-

tern of financing which at first scem
contradictory but which 2ctually have
been expected by financial analvsts:
e Bank loans have been made ﬂL‘IlL’rlTh'
on favorable terms. ;
® Equity financing, financing involving
sale of stock to the public, has encoun.
tered stiffer terms,

Two reasons account for the more
favorable bank terms, according to one
official close to airline inancing. Banks
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and the airlines were able to get to-
gether in the 1940s when other sources
of funds declined to deal with the in-
dustrv. The airlines now tend to tum
to the banks, the banker said, and the
hanker's door is open becanse the
carlier dealings turned out well.

A second factor 15 that aichme cash
flow—the amount of cash available be-
fore depreciation deductions, taxes, ete.,
—1s5 high and banks are repaid from this
source. The stockholder s paid a re-
turn only out of carmings, and the dis-
couraging outlook for ailine earmings
has brought frequent warnings from
Wall Street (AW Dec. §, p. 42) that
there would be trouble in attracting
public funds for mirlines.

Terms of the new Eastern financing
point out this contrast:

e [iquity financing, indircet in the torm
of a 525 million promissorv note pur-
chased by the Prudential Insurance Co.
and convertible mto common stock at
S41 a share anvtime until Dec. 1, 1965.
The imterest rate 1s 5%, and the con-
version price 15 not far above the cur-
rent price of about S35 a share. Eastern
can repav the loan as a means of ¢ffect-
ing conversion if the market price of
the stock nses 20% higher than the
CONVETSION Price.

® Bank financing arranged with a
group of 18 banks led bv the Chase
Manhattan calls for a revolving line of
credit of 550 million at interest rates
| % above prime commercial rate at the
timl; n-f borrowing, with a minimum sct
at 32 % and a maximum at 41 % Funds
unht.tndnlg at the end of 1961 can be
converted into a term loan pavable in
12 equal quarterly installments.

Stiff Terms

Analysts did not regard the Eastern

cquity terms as unduly severe, but the
closeness of the conversion price to the
carrent price of the stock makes for
more  stiffer terms  than  might be
ordinarily expected for an airline that
has been as good a financial performer
as Eastern,

A more pronounced case is that of
Northwest Airlines which offered a con-
vertible preferred stock issue last week.

Here the interest rate is 51% and
the conversion price is $26 a share, ap-
proximately equal to the current price
of the common stock. Sale of the pre
terred stock to raise at least S10 1Hi"llﬂl
15 necessary for Northwest to conclude

two loan agreements for $72.5 million
(AW Dec. 1, p. 43). Considering the
state of airhne hnances, cne banker
thought Northwest had done an exeel-
lent job of arranging this inuncing even
in the face of relatively stiff terms for
the preferred stock sale.

National Airlines arranged a 540 ml-
lion loan with the Chemical Cormn Fx-
change Bank and the Fust Nahonal
Citv Bank, both of New York, at an
undisclosed interest rate. The mtercst,
however, was believed to be in the range
of other bank loans to aithines—4 or 15
ibove prime,

Interim Loan

National must use this to pav off a
515 million interim loan due this vear,
leaving a balance of $25 million to ap-
plv to 23 Lockheed Electras and three
Douglas DC-8s on order. One banker
vaid this would be sufficient to Ainance
the purchase. based on National's cash
How and operating revenue projections.
Its interchange with Pan American to
provide Boemg 707-120 service New
York to Miami is expected to be an
important favorable factor (see p. 38).

tastern’s total Electra and DC-§ or-
ders, and estimated ground equipment,
total S235 million. ?)r:clm:tiug the $25
million Fastern has paid in advanzed
pavments and the $75 million in new
finanang, there 15 a balance of 5132
million which Fastern expects to pav
out of depreciation rescerves, profits,
and retained earnings.

Iiastern recognizes this figure is o
hefty  chunk, the largest it has at
Imet-Ld to Anance out of its own rev-
enues. However, the program was built
on conservative  forecasts—especially
profits, Fastern must make money to
handle the $132 million, but the mar-
gim cdoes not have to be a large one

necessarily.

EFastern’s total re-cquipment program
—a 5425 mullion fleet expansion begun
i 195 5—assumed a growth rate of 127
This was conservative in the light of
1954-55-56 rates, but will be high for
this vear.

Fastern feels it still 15 a reasonable
heure for the long pull.

The 5132 million pavout will carry
aver the period of turbine-equipment
achiveries which end i 1961, with the
bulk concentrated in 1959 and 1960.

I"inancial men fecl that the first big
hnancial hurdle in buving jets has been

passed fairly successfully, But little of

the mef:n:ltT has been casv. Some of

the uuruhlhmn thev report, have been
I |]Tf}._E:FL""|‘| H B TI'III{.]'I A5 & ?LJIT
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National, PanAm Coordinate Jet Service

By Glenn Garrison

New York=I"rst U. S. domestic jet
service, imangurated last week by Na-
tional Airlines, with leased Pan Amen-
can Waorld Airwavs planes, will call for
peak coordination with PanAm if both
amrhines are to meet their schedules with
the Boeing 707-120s.

By Dec. 16, when National plans
to begin flving two dailv round  trips
between New York and MNiam, the
two carriers will be meeting a total of
four schedules out of New York every
dav except Mondav., leet will number
five 707-120s wunless PanAm's sixth
and fnal 120 15 delivered by that tine,
which 15 doubtful at tlus point. Na-
tional is not leasing plines on a full-
time basis, but is taking them between
PanAm schedules and using them in
the overseas carrier's markings and
configuration.

Add time out for maintenance and
training flights, and there is not much
room for delavs in the utilization cvcle.
On the other hand, the necessarily high
atilization resulting from the lease
arrangement best satishes the economic
demands of jet operation.

Under the arrangement, PanAm per-
torms all maintenance of the aircraft
at Idlewild, services the jets and turns
them over to National at the gate and
ready to go. At Miami, National turns
the planes around i 2 hr, 15 min.

Press Flight

National took a pre-inangural press
flight to Miami Dec. 5 in two and a
half hours, takeoff to tonchdown, This
was over the 2 hr. 15 yan. scheduled
scrvice time, but the press flight was
delaved by a trafhe control deviation
from course, headwinds and a promo-
tional pass over Miami Beach before
landing. Fhght took off at 200,000 Th.
gross with 60,000 Th, of fucl and 109
passengers and crew. It nsed Runway
25 at Idlewild; other trathe was using
the longer Runway 31R, but National,
like Pan American and British Overscas
Airways Corp., must abide bv Port of
New York Authority anti-noise prior-
ities. Unlike PanAm, National won't
suffer bv the restrictions, because of the
lower gross weights required for the
shorter trip. About half of the 60,000
Ih. fuel load on the press flight was
TCserve,

Since National has no fuel problem
in the New York-Miami service, 1t
plans to sacrifice some fuel economvy
tor speed and operate at 25,000-30.000
ft. instead of at higher altitudes. This
will cost 4-5,000 1b. of fucl per trip,
but will provide a 25-30 mph. speed
advantage.
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The domestic jet flights are under
radar surveillance all the wav, through
a special assignment of Civil Aero-
niautics Admummstrabion personnel to Air
Defense Command radar sites along the
route. T'rafhe delay to the press Hight
was caused by weather, It mvolved a
clearance-required deviation of 60 mi.
from course to separate the jet from
piston ¢ngine trafhe. Climb was also
slowed down for separation purposes.

National gets the arcraft in the same
109-passenger conhguration Pan Ameri-
can uses i s transatlantic service,
Aft compartment, with 65 three-abreast
seats, 15 PanAm's ecconomy  section
I"orward compartment, with 44 de luxe
seats, 15 two-abreast. National's service
is all frst class, and the airline has
added $10 to the $80.50 fare for pass-
engers who want forward compartment
seats. Otherwise service 15 exactly the
same both forward and aft.

The airline will handle the run with
five flight crews, which 1t estimates
cost $40,000 each to tran. Captains
get 15-20 hr, of flight time in traming,
copilots 5-10 hr.

National's first dailv  flight  leaves
[dlewild at 9:25 a.m. and the second
will leave at 1:55 p.n. Northbound
departures will be at 1:55 p.m. and
6:25 p.m. Pan American’s daily-except
Monday London flight departs at 10
a.m., and the daily Paris flight departs
at 7 pan. The castbound transatlantic
arrivals are scheduled at 2:45 pm. and
9:25 p.m. respechively.

The 1205 go into terminal scrvice
everv 50 hr., or approximately every
three transatlantic round trips. This
serviee kakes 8 hr. A 36-hr. equalized
maintenance  operation 15 performed
every 200 flight hours.

Normally, therefore, there 1s an over-
night cushion between arrival of two
planes at ldlewild and their National
schedules next dav, If one jet was
maintenance and another was tempo-
rarilv. ont of action with an engime
change, however, the cvele would get
a hit tight.

Peak utilization time when National
is flving two schedules will occur at
3 pam. every dav. With the exception
of Mondavs, there will then be four
planes in the air and one will just have
landed at Idlewild. Low point waill
come at midnight, with onlv two planes
awav from home base,

MNational plans to add a third dailv

flight next January, but the sixth air-

plane will be in service by that time.

The airline’s pre-Christmas bookings
arc running well ahead of last vear’s,
partly becanse of the jet service, but
also because of the Fastern Air Lines
strike, National savs its trafhe at thas

time is normally about 4,000 passengers
a day but this is now hitting around
7.000. The jet flights are about 90%
booked for the next two weeks, Over-
all New York-Miami load factors are
about 87 %.

The hrst National jet schedule, inci-
dentallv, was booked full but departed
cight pussengers under capacity, due to
no-shows,

Fastern originally had hoped to begin
New York-Miami  Lockheed Electra
turboprop service Dec. 1 and work up
to three round trips three davs a week
and four round trips four davs a weck
bv the end of 1938, The camer's Elec-
tras will carrv 70 first class passengers
including four sold lounge seats.

Pilot-Training Delay

But even before the crippling dual
mechanics-engineers strike Fastern was
falling behind schedule because of de-
lavs m pilot training. The pilots would
not take flight training until an agree-
ment on the third man  issue  was
reached,

Fastern now has cight Electras and
expects to get about a plane a week
from now on. Scheduled flight time on
the New York-Miami run has been sct
at 3 hr. 15 mn. but a time of 2 hr.
30 min. has been accomplished on routce
proving runs, which are now being
flown.

Fastern naturallv is not at all happy
with the uncxpected straight jet com-
petition on the lush Flonda route, Tt
has fought unsuccessfully to  obtain
Ciwvil Acronautics Board disapproval of
the National-PanAm deal.

MNational President G, 1. Baker told
Aviation Weer his airline had tried
to get early EFlectra delivenies but had
heen unable to because of Lockheed's
commitment to Eastern, which Eastern
msisted be maintiined. He therefore
had to look elsewhere for competitive
cquipment, Baker said, and the result
wis the deal wath Pan Amernican.

Broad'lravelCard Plan
Considered by Airlines

Washington—5weepimg  changes  in
the scope of the Unmwersal Air Travel
Plan that will strengthen the competi-
tive position of the airline credit card
svstem in the credit held are under
consideration by the air  transport
industry,

Chief purpose of the new plan is to
raise the use value of the air travel card
to a level above that of other credit
card svstems now crowding the personal
credit market. If the scheduled carriers
decide to support the proposed program.,
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Turboprop Yickers Yanguard Rolls Out

Vickers Vanguard turboprop transport is rolled ont of Vickers-Armstrongs (Aireraft) Ltd, main plant at Wevbridge, Surrev, England. The
139.passenger aircraft is expected to make its first flight Dec. 20, This will be a new flight from a small airfield in Brooklands, adjacent to
the factory, to a Vickers airficld at Wisley where the Vanguard will undergo additional checkouts before beginning flight test. The Van-
guard (AW Nov. 24, p. 39) is powered by four Rolls-Rovee Tyvne R.Tyv.11 turboprops with takeoff power rated at 5,525 chp. each at
15,250 rpm. The transport is scheduled to begin service with Truns-Canada Airlines and British Enropean Airways in 1960, Donble-bubble
tuselage has two underfloor cargo holds with a combined volume of 1,360 cu. ft. Wingspan is 118 ft.; overall length is 122 ft. 10.4 in.

it will be put into effect Julv 1. Here
arc the details of the plan as it is now
bemmg discussed:

®* Card holders may  purchase tours,
excursions, package vacations, weckend
excursions and other promotional tours
under the universal air  travel plan
(UTAP). At present, only  straight
first-class, tourist and  economv  fare
tickets can be charged with a UTAP
card.

® Arrangements will be made to per
mil the use of the UTAP card as a
credit card at hotels, motels, restaurants
and night clubs.

® Card may be used for car rentals
and air freight charges. It also will serve
as credit identihcation for check cash-
g privileges at airhine offices.

Under the proposed plan, new cards
will be issued. Thev will be made of
plastic with raised letters recording the
full address of the individual card
holder. At present, the airlines carry
about 87,000 UTAP accounts and over
one milhion individual credit cards are
cutstandmg.

Need for addresses on the cards is to
permit  organizations accepting  cards
for credit to bill the customer under
their own accounting svstems.  Such
credit svstems as the Diners Club and
American Express Credit Plan handle
all billings for hotels and restaurants
participating in the plan. Unlike these
svstems, however, the airhines will not
charge a commission to COMPAnIcs ex-
tending credit through the UTAP.
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Most credit plans mmpose a 7% com-
mussion on all charge purchases to cover
billing costs.

Majority of the airthines now feel that
the plan will have a strong appeal to
restaurants and hotels wishing to par-
ticipate in the plan since losses result-
ing from unpaid accounts under the
UTAP average less than 1% a vear.
As vet, the plan does not have the
unanimous support of the industry.

One objection raised has been the
possibility that a number of businesses
may oppose the extension of additional
crecit through the card to their re-
presentatives. Such objections probably
will be ironed out by the airline industry
bv extending credit privileges to certain
designated card holders onlv or by
producing an entircly separate UTAP
card for such purposes.

Airhines supporting the program feel
the revamped svstem will create new
business sources for the industry and
will increase the promotional effective-
ness of the UTAP.

T'he 5425 deposit requirement, which
has been in effect since 1936 when the
plan was onginated, will be retained
under the revised svstem, Proponents
of the proposed plan point out the
extended credit privileges will provide
more jJustthcation for the deposit re-
quirement. Thev add that the $425
deposit 15 a non-recurring charge com-
pared to the average $6 per vear charged
tor most other plans. The $425 is re-
fundable when the account is dropped.

Four Airlines Win
New Route Awards

Washington—Four  major  airlines
have been awarded new route awards as
a result of a tentative vote announced
by the Civil Aeronautics Boards in the
Chicago-Milwaukee- 1 win Cities Case.

Northwest under the plan will he
granted authonty to overfly Chicago on
Hights between Minneapolis-St. Paul or
Milwaukee to provide nonstop service
to  the southeast points of Atlanta,
lampa, St. Petersburg and  Miami
awarded the carrier in l'l::f: recent Great
Lakes-Southeast Service Case,

Fastern will be pernntted to extend
its present route svstem from Chicago
mto Milwaunkee and the Twin Cities
with the provise that the carrier’s
flights serving the latter cities could
only begin or end as far south as Nash-
ville or Roanoke, Va.. and that such
flights also would serve at least two
mtermediate points north of these two
cities.,

Capttal will be authorized to serve
Chicago, Milwaukee and the Twin
Cibies on the same flight, plus operat-
ing shuttle service between these points,
the Board said.

United would be penmitted to serve
Chicago and Milwaukee on the same
fhght but would be subject to a re-
gurement that such flights extend as
far east as Cleveland and as far west
a5 Omaha.
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ROLLS-ROYGE DEVELOPMENTS

Low specific fuel consumption of
the Tyne Prop-Jet

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

The specific fuel consumption of the initial production
Rolls-Royce Tyne prop-jet engines will be 0.405
Ib/t.e.h.p. hour cruising at 25,000 feet, 370 kt., ISA, a
figure comparable with the most highly developed

piston engines.

Tynes scheduled for delivery in 1961 will have a speci-
fic fuel consumption at 25,000 feet, 370 kt., ISA,
cruising of 0-388 Ib/t.e.h.p. hour.

—another technical advance in

ROLLS-ROYCE

GAS TURBINES

ROLLS-ROYCE LIMITED, DERBY, ENGLAND
AERO ENGINES » MOTOR CARS +» DIESEL AND GASOLINE ENGINES = ROCKET MOTORS e NUCLEAR PROPULSION

Hong Kong Is Converted to Key Facility

By L. L. Doty

Hong Kong—Completion of a single
$25 million runwav to replace the earhier
twin runwavs has converted Hong
Kong's Kai Tak airport from an op-
crating hazard to a kev facihity on Far
IZastern routes.

The new runwav is a causeway-tvpe
construction that juts into Hong Kong
harbor from the mainland peninsula of
Kowloon. Original feld, located on the
lind area adjacent to the end of the
new runway, will soon be covered with
hangars and a new terminal building.

Because of its location, the new run-
wav permits straight-in-line approaches
15 mm{!];m:d with the old runways which
called for tight turns and steep descents
om all approaches. Although the new
runwav wis officially opened for opera-
tions on Aug. 30, full implementation
of navigation and air traffic facilities has
not been completed, and operations are
still conducted under strict VIR pro-
cedures.

However, the dubious thrll of cut-
ting through narrow passes or climb-
mg at sharp angles to clear the crests
of surrounding mountains no longer ac-
companics takeofts as it did in flights
from the old airport, _

Actually, Km Tak will never be
deseribed as a good airport. Terrain of
the British Crown Colonv of Hong
Kong, ideal as protection for a sea
harbor, contradicts virtually all aceepted
principles covering airport design.

Except for the Lei-U-Mun sea pass,
which 1s about 500 vards at its base,
the colony is walled in by high moun-

taims. As a result, the glide slope
through the pass will alwavs begin at
an altitude of no less than 900 ft, to
cover the two miles distance from the
pass to the end of the ranway.

All letdowns are conducted above
small islands outside the colony periph-
crv with the aid of non-directional radio
beacons. The two main let-down areas
are constricted to unusually narrow sec-
tors—about four miles long and three
miles wide—because of the smround-
ing sea border limits controlled by Red
China. As it 15, the Chinese Com-
munists periodically  jam Kai  Tak's
radio aids to complicate further land-
ing and approach procedures from such
nearby iskinds as Lemay and Sa Mon
which thev control.

The prevalent southeasterly winds
dictate the use of Lei-U-Mun for ap-
proach and takeoff about 65-70% of
the time thronghout the vear. Alternate
approach is across the relatively low
mountain arca from the northeast.

Only advantage of the old airport
was the fact that the dual runways
permitted more freewav in selecting
approaches. However, most pilots agree
that the surrender of a choice of ap-
proach corridors for one glide slope
that 15 in-line with the runwav is a
worthwhile sacrifice. |

The new runway will be 8,340 by 200
ft. when the final 600 ft, addition now
under construction 15 completed some-
time next vear. It is designed with a
100,000 1b. weight stress as compared
with the maximum takeoff gross weight
of 130,000 1b. established for the old

TIII'I"LTIEI}'.

The weight factor required a number
of aircraft to offload passengers imme-
diately prior to the flight because the
eross had been exceeded. In addition,
the sharp turns and steep climbs often
forced long delavs or even cancellations
of flights if winds dropped below set
standards.

At present, operations are still con-
fined to a dawn to sundown period.
But fulltime operations can be expected
atter Apnl 1, target date for complete
implementation  of approach lights,
ground control approach (GCA) and
imstrument landing svstems (ILS). In-
stallation of surveillance radar and pre-
cision approach radar next vear will
cover both the Lei-U-Mun and the over-
land approaches to the runwav,

For the latter approach, approach
lights are being mounted on high tow-
crs through the settled arca of Kowloon.
The lights, a modified Calvert svstem,
will require a slightly curved approach
track to the runwav once they arc
installed.

Radars will be installed in the hills
northeast of the runwav. Location of
VOR facilities is still undergoing study,
Runwav is being equipped with flush-
tvpe Aood-hghts.

Some difficulty has been experienced
with the ILS localizer svstem. Because
of the narrowness of Lei-U-Mun pass,
some distortion of the ILS has been
encountered by aircraft making an
approach through the pass. Solution
apparently lies in widening the gap to
prevent any physical blocking of the
system.  Already, a large part of the
rocky mountain sides forming the pass

American Airlines’ First Electra

American Airlines has taken delivery of its first Lockheed Electra turboprop transport. The airline, which has ordered 35 Electras for its
short-to-medium routes (AW March 31, p. 46), will initially use the 68-passenger aircraft for training and familiarization at Ft, Worth,
American will start its first Electra service between New York and Chicago, Jan. 23.
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ESSO PERFECTS JET AGE REFUELING
FOR FAST, SAFE, DEPENDABLE SERVICE

Fast turn-around is essential to profit-
able airline operations. With the in-
ereased fuel capacities of the great new
jet airliners, faster refueling becomes
more important than ever hefore. An-
ticipating these jet age demands, Esso
engineers have perfected fwo hasie
methods for refueling large airliners
safelv—and on schedule.

HYDRANTS — The Esso-developed hydrant
refueling system was first installed 11
yvears ago. lhis practical and eflicient

—SE)E

AVIATION PRODUCTS

method has since proved ideal for busy
airports. New high-speed hvdrant re-
fueling systems are now being installed
to serve the large jet airliners.

NEW REFUELING TRUCKS - New Ksso re-
[uelers feature greater eapacity, higher
pumping rates, improved filtration and
greater mobilitv—to meet the increased
demands of jet age airliners.

These modern refueling systems are two
more examples of Esso leadership in pe-
troleum service for today and tomorrow.

has been shaved for this purpose b
blasting,

Let-down for the pass approach s
conducted over Wang Lan island about
cight miles from the end of the run-
way, At Tathung Point, near the pass
itself, |:-1|utz. reach the “point of no
escape,” which means that, once com-
mitted to the approach, there 1s no
turning back.

A non-directional beacon also 1s
located on Cheng Chau to handle let-
downs for the southwest or overland
approach. Cheng Chau is located about
11 mi. from the end of the runwav.
Approach is now conducted under VIR
from Cheng Chau on a 205 deg. course
five miles to Kau island where a turn
to 240 deg. 15 made for the Anal leg.
Both approaches remove the necessity
of the sudden dips in descent required
in landing at the old held.

Despite the complicated approach
procedures, Kai Tak has a clear safety
record so far as crew or passenger
fatalities are concerned. However, the
new runway was opened two davs prior
to the official opening date because the
old held was eftectively closed by a
Douglas C-54 that undershot its as-
signed runway, hit the seawall with its
landing gear, sprung its tanks and
caught fire nose down at the intersce-
tion of the dual runwavs. All aboard
escaped with only minor mjunes. The
new runway was opencd almost inime-
diately after several hundred Chinese
coolies removed obstructions that kept
trathc off the new ficld.

Diversions because of weather are
few considering the navigational prob-
lems posed by Kai Tak. Pan American
World Airways averages about five or
six diversions each year. Taman, Tai-
wana and Manila are alternates to Kai
lak.

Because of the navigational difficul-
ties in operating into Kai Tak, Pan
American, Cathay Pacific and Hong
Kong Airways base pilot crews at lHong
Kong to reduce the number of check
flights that would otherwise be required.
1o qualify pilots for the operation into
Kar Tak, Civil Acronautics Administra-
tion has approved for crew training pur-
poses a motion picture film taken from

the cockpit of a plane operating through
the area.

Correction

Leading edge slots are installed on sec-
ond DC-8 off the production line—not
leading edge Raps as incorrectly reported
in the hrst and fourth paragraphs of the
story on p. 49 of last week's issue of
| Aviation Week.

The installation of the slots was rightly
| described elsewhere in the story. Leading
edge Haps are nsed on Boeing's 707-120,

AVIATION WEEK, December 15, 1958

CAB Schedules Oral Arguments
On Airline Mutual Aid Agreement

Washington—Emphasizing the pow-
erful ¢ffect the controversial airline aid
pact may have on.government participa-
tion in  labor-management disputes,
Civil Acronautics Board last week set a
date of Jan. 14 for oral arguments on
the agreement signed lw American,
Capital, Eastern, Pan American, Trans
World and United airlines (AW Nov.

0, p 40). Under the pact, an airline
closed down by strike can receive finan-
cial aid from the other signers of the
;l"T['L'I]'ILHt

“Stuart G. Tipton, president of the
Air Transport Assn., speaking at a meet-
ing of the Aviation Writers Assn. here
last week cnticized the "lop-sided bar-
gaining htangth which now exists 1n
tavor of labor” and urged the govern-
ment not to impede airline clorts de-
signed to provide for the development
of balanced collective bargaiming.

Tipton said that while he could “And
no quarrel” with the procedural form
outlined by CAB in considering the
agreement, labor unions are not bound
as tightly by regulations as the airlines,
as evidenced by union action last month
when the International Assn. of Ma-
chinists, which has recently struck three
major carriers, announced increased fi-
nancial help for its striking members.

“No fling was necessary with the
government,  Tipton said. “No govern-
ment approval was necessary. And cer-
tainly there was no forum fur any air-
line to effectively oppose it.”

Pact in Effect

Meanwhile, the six-member airhine
ald pact remains legally mn effect, with
Capital already reported to have col-
lected a substantial payment as a result
of the 37-day strike by the IAM., It is
qualihed to receive an  additional
amoumt to cover the portion of 1ts
strike for the first three wecks of No-
vember, Trans World Which recently
settled a two-week stnike with TAMI,
also 1s eligible as well as Eastern, which
has been strikebound by both the 1AM
and the Flight Engincers International
Assn., since Nov. 24. American, facing
strike threats from the Air Line Pilots
Assn., would be the fourth member of
the pact to collect aid funds if the car-
rier 15 struck.

In practice the mutual aid pact pro-
vides that when any member is strike-
bound, the remaining signers will rebate
a portion of their earnings realized as a
result of the strike to the shutdown
carrier.  Announcement of the agree-
ment, which failed to disclose how the
members would determine the amount
of trathc considered excess or on what

formula  pavments to a strikebound
member would be based, was regarded
by most observers as an indication that
top airline managements are willing to
lav aside much of their competitive
differences to present a umited front
in opposition to growing labor strength.

Under pressure from both the air-
lines and unions for a ruling on the
pact, the Civil Aeronautics Ifc}urd has
determined that its Anal decision will
depend on the answers to the following
questions:

* Does the agreement violate anv ap-
plicable provisions of the Railway
Labor Act?

e Will it improve or impair labor-man-
agement regulations in the industry?
e Will the agreement discriminate in
restraint of trade against other air car-
ricrs not parties to it?

¢ What effect will it have upon admin-
istration of the mail-pay program?

¢ What effect, if any, will the agree-
ment have upon the extent of govern-
ment  participation  1in labor-manage-
ment disputes?

“The resolution of these questions,”
the Board said, “requires careful deter-
mination of important issues, since the
agrecment, if approved, may have a very
substantial impact upon emplovers, em-
]JIE]"'-.T.:'::-,. alr CATTICTS \1.1]{] dre not a parh
to the agreement, and the general pub-
lic. The Board also realizes that present
impatrment of service to the public by
the suspension of operations of certain
air carniers and the threatened suspen-
sion of others because of labor disputes,
together with the cffect which Board
action on this agreement may have on
labor- m.umgtnwnt relationship in the
airline industrv, makes prompt action
bv the Board desirable.”

The CAB further ordered the six
carriers to sabmut all available details
of the pact, or any addition to it, that
may bear on the following:
 Determination of when emplove de-
mands exceed or oppose recommenda-
tions set forth in applving the Railway
Labor Act when a strike has been called
before exhaustion of procedures of the
Act, or when a strike 1s otherwise un-
lawtul, and who would make such a
determination.

o Method of measuring the increased
revenues attributable to a strike and the
added direct expenses to be deducted
from airline payments.

® Procedures followed for routing of
trathe to non-strikebound carriers.
 Listing of mutual aid payments made
along with the amount paid by each
carrier member and which member re-
ceived the pavment.
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East or West to Sun Country fun, holiday travelers say:

The BEST WAY is by TWA

el

EHI[A’ DETRO™ . qm
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ary.  INDiANApouis PITTSBURGH @, _
T 005 @ "ﬁ W
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@ WICHITA

ORMOSUTS @ MSHVILEGY
AMARILLO

Only TWA serves all 3

CALIFORNIA-ARIZONA- FLORIDA

Just think! A few hours on T'WA’s holiday route and there you are...basking in the

sun at Los Angeles, Phoenix or Miami...the most famous fun spots coast to coast!
You fly there in superlative comfort. Enjoy renowned First Class luxury service
. featuring complimentary cocktails. Delicious meals served with freshly brewed

coffee. 'The most luxurious way to vacation sun and fun. And only TWA offers it!

Call your travel agent or TWA today.

FLY THE FINEST,..FLY ' w TRANS WORLD AIRLINES

SHORTLINES

» Allegheny Airlines carried 42,550 pas-
sengers over more than 7.7 mullion
passenger miles in November, a 29%

increase over November, 1957, During
the three-month period ending Nov,
30, the airline’s trafhe was about 17%
ahcad of 1957, The airline also regs-
tered a 59% increasc in air freight
over last November.,

» Avensa International Airways of Vene-

zucla has opened an ofhce i New
York's Rockefeller Center to handle
passengers planning to flv the airline
from Miam to Jamaica and Venezuela.,
The new office, designed to handle pas-
semger trafhc ﬂlnntE;hnt:E’ the Northeast
mnl as far west as Chicago, is the third
U.S. offhice opened by -'"h.".LI‘JHl (Mthers
are in New Oreans and Miami.

P Irish Air Lines reports a 3479 increase
in operating surplus for its European
services during the first half of its Fiseal
1958-59 vear which ended Sept. 30.
During the period, the company regis-
tered carmings of $995.500, based on
total revenues of $6.972.000, as com-
pared with $735,600 hased on  total
revenues of 55,549,600 for the Apnl-
"-iL]}tL:tthr *[}Lriur;l of 1957. TAL car-
ricd 348,272 passengers dunng the hirst
half, up frnm 307,056 last vear, and
3,526 tons of air cargo as compared
with 3,013 tons carried during the
1957 period.

» Lockheed Aircraft Service-Overseas,
(ntario, Calif., has received a contract
trom Garuda Indonesian Airwavs  to
provide technical assistance for  the
operation and maintenance for the air-
ine's Lockheed Flectra turhoprop
transports. The state-owned airline op-
crates throughout Indonesia and also
serves Smezapore, Manila and Bangkok.

* Mohawk Airlines has been granted
SH89,032 m temporary back mail pan
for the Julv 1, 1955-Apnl 30, 1935,
period mmoan order issued by the Civil
Acronautics Board. The CAB order
riises Mohawk's total mail pav for the
three-vear period to $5.043.569, or ap-
proximately $150,000 per month.

» United Air Lines has ordered 16 tow
tractors for ground handhing of Doug-
as DC-§ ||1-L| Bocing T07- 720 jet trans-
ports, Eight of the tractors will be
manufactured by Frank G. Hough Co.,
of Libertvville, 11, and cight b the
Kenworth Motor Truck Co. Ihxm:m 0of
Pacthe Car & l'oundry, Seattle, Wash.
Scheduled deliveries are for Julv, 1959,
The tractors will be about 8§ ft. wide,
20 ft. long and 5 ft. lngh, with a wheel
lase of 110 .
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AIRLINE OBSERVER

» International Brotherhood of Teamsters’ bid to represent the airline

mdustry 15 demg strength through its support of the Flight Engineers
International Assn.'s strike against Eastern Air Lines. "h::'n':Lptlnt:E of a

$200,000 loan with no strings “attached by the enginecrs from the teamsters
appears to b paving the way tor a more direct ha{nuihnn Most observers
now feel the teamsters will make their entry into the airline picture through

ﬂl’”ll'lh'rll':lﬂll of airport concessionaire and allbied workers.

» Capital Airlines has taken on loan a total of 24 Eastern Air Lines
stewardesses for the duration of the Flight Engincers’ strike against Lastern.
The stewardesses will wear their Eastern uniforms while on duty with Capital.

P Civil Acronautics Administration will establish “airspace review teams™
for the purpose of studving and taking inventory of the actual use of
allocated airspace. Review teams will be headed by the 12 air traffic super-
visors of CAA's Office of Air Trafhic Control who are responsible for air-
space and trafic control problems within arcas covered by Air Route

Trafhe Control Centers.

» Air France and Scandinavian Airlines Svstem will begin Caravelle turbojet
service on May 15. Air France will usc its initial fleet on the Paris-Rome-
Athens route. SAS has not yet determined the routes on which it will oper-
ate the aircraft. Later, Stockholm-Copenhagen-Paris service will be operated
bv the two carniers on a pool basis.

* First Russian four-turboprop Antonov An-10 Ukraina transport has been
placed in cargo service on the Kiev-Sverdlovsk, Kiev-Tashkent and Kiev-
Moscow routes. Several more An-10s will be nused for the same tvpe oper ation
out of Kiev before the end of the vear. Russian reports again point up
the long delavs experienced by Acroflot in getting the An-10 into regular
passenger service, First Aown several months before the four- turboprop 11-18
Moskva, the An-10 now lags more than two months behind the Moskva's
flight test program (AW f'.lc*t 13, p. 44). Under present plans, the An-10
W t]I heain passenger service nearly a vear behind the onginal target date,

> Federal Aviation Agency has hc't:n assigned a total of 36 military officers
for active duty’ beginning Jan. Orders have been cut for 18 Air Force
ofhicers, 12 naval officers and six {}ﬂ'_l-!,{ rs from the Army.

> Scheduled airhines last vear spent 524 malhon for advertising in new spapers,
or four times the amount spent by UL S. railroads.

» Capital Airlines has been granted a 1,700 hr. overhaul period on its
I{[:Ih Kovee Dart engines by the Civil Acronautics Administration, expects
the span to be increased to 2,000 hrs. shortly. Engines are used on Capital's
Vickers Viscount turboprop transports,

» Militiry Air Transport Service has operated 45 overseas ﬂughts since Nov,
21 to handle airlift commitments contracted to Trans World Airlines in
October. MATS took over the Aights as a result of the International Assn.
of Machmists strike against TWA.

» KLM Roval Dutch Airlines expects to be the first European carrier to
receive the Lockheed Electra in 1959, Delivery schedule calls for KLM to
receive 1ts first Electra by October, 1959, with future deliveries estimated at
four-week intervals. KLM savs the American turboprop will be ideal for
many of its European and Near and Middle Eastern routes based on flight
tests which indicate an clapsed Hight time of only 2 hr., 20 min. from
Amsterdam to Rome as compared with 3 hr.,, 45 min. for the Lockheed
Super Constellation.

» Civil Aeronautics Board has adopted amendments to Civil Air Regulations
that provide new standards for altimeter settings. Under the runtd ruling
uhtr.h will become effective Jan. 15, flights ::Tn:rmncr helow altitudes uF
23,500 ft. will set altimeters to the ur.ttmﬂ of a station within 100 mi. Vor
flights above 25,000 ft., altimeters will be set to 29.92 in. of mercury,
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Time on the ground costs money between
touchdown and take-off. Any aviation product
which can cut “ramp time”, cuts an airline’s
operating costs. Sinclair Aircraft Oils have earned
the reputation for prolonging engine life —
i cutting maintenance. Proof of this is the fact

( that 45% of the oil used by major scheduled

: airlines in the U.S. is supplied by Sinclair. Isn't it
time you, too, cut your cost of operation by
using Sinclair Aircraft Oil?

SINCLAI

Sinclair Refining Company, Aviation Sales
600 Fifth Avenue, New York 20, M. Y.
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DOORS near conical base of Sputnik ITT shown on industrial display at Moscow, swing ontward or lie flat to change radiation coefhcient

and control internal temperatures. Ball microphones measure positive ion concentration.

Soviets Use Electronic Network to Track

Washington—=Soviet scigntists clam
to have made several surpnsing dis-

coveries with the mass of instrumenta-.

tion carried 1 their third earth satel-
lite, according to the Communist news-
paper Pravda.

Pravda also printed what is believed
to be the first admission that Russia
has an extensive electronie tracking net-
work, Soviets have talked freclv about
optical tracking stations but have
avorded discussion of radwo and radar
tracking,

In an extensive article desenbing
scientific Andings made with Sputmk
[1I, Pravda notes that “for the first
Sputmk, 60,000 e¢lectrome and 400
optical observations were processed, and

INSTRUMENT for probing composition of cosmic rays (above)
permits measurement of atomic nuclei within the charge. Device
to measure radiation (right) is connected to a silicon solar battery

(circular instrument at far right).
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for the second Sputmk, 12,800 clec-
tronic and 2,000 optical observations.
Tens of thousands of obscnations of
the third Sputnik already have under-
gone processing.”

The unsigned article 1s hased on re-
ports made at the World Assemblv of
the ":']JLLE.L] Committee of the Interna-
tional Geophvsical Year, which  was
held several months ago in Mosceow

(AW Aug. 18, p. 32
Findings Reported

Among the fndings
Pravda are:
e New data on the determination of
the 1on composition of 1onosphere
within the range of altitudes from 230

reported by

Large bent hooks in front are for telemetry use.

to 950 km. (140-600 mi). Prevalent
ions in this sector are those of atomic
oxveen, lons of atomic nitrogen also
were recorded, but thevy amounted to
onlv about 3 to 7% of the amount of
oxvgen, No ions of molecular oxvgen
or nitrogen were observed. The mass
spectrometer  also  registered ions  of
water vapor. YA verv careful analvsis
. indicates that (Sputnik III) itself
wis  responsible for the presence of
witter,” Pravda said, “hecause 1t carned
a certain amount of it on its surface to
the upper lavers of the atmosphere.
However, the fact of the iomization of
evaporating vapors i the upper atmos-
phere remaims puzzhng.”
e “A noticeable quantity of lons was

i

i
'
M
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SPACE TECHNOLOGY

L

.

PROTRUDING cylinder at left (1) houses magnetometer to determine satellite’s orientation. Instrumentation at right includes (2) mass

discovercd at the altitudes of the order

of 1.000 km. (620 mi.) where, accord-

ing to the previous ideas, the terrestnal
atmosphere passes into  iterplanctary
gas.”’

® “Temperature of 1onosphere  clec-
trons 15 much higher than the tempera-
ture of neutral purtn.lu and 1ons pres-
ent at these altitudes. This 15 a surpris-

ing development which requires  fur-

ther study and explanation. At pres-
ent the only thing possible is to advance
VATIOUS h\pr:-tlu:wh for the explanation
of this formerly unknown phenomenon

. It is quite possible that the high
temperature of clectrons i1s due to the
existence of alternating magnetic
ficlds.” These conclusions are based on
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measurements made with spherical 1on
collectors covered with siiltcricﬂl 1011
screen traps and mounted on rods jut-
ting out to the side of the satellite,

e Temperature of clectron gas in upper
layers of the atmosphere “must con-
siderably exceed the temperature of the
neutral gas, which is substantiated by
the data obtained by the instrument
designed for the measurement of ion
concentration. The measured intensity
of the feld in the upper lavers of
the atmosphere turned out to be un-
cxpectedly large, Its value exceeds the
cxpected values at least 10-100 times.”
These remarks were based on measure-
ments made bv means of two electro-
static fluxmeters, with their pick-up
points installed in symmetrical points
on the satellite’s surface. Each sensing
element consisted of an insulated meas-
uring plate which was uncovered and

spectrometer tube; (3) electrostatic measuring device; (4) ionization meter, (5) solar battery or micrometeorite impact measurement device,

Sputnik 111

covered 1,500 times per second by a
special shield connected to the shell of
the satellite.

¢ “For the first time in history,” gco-
magnetic measurements  were  made
from a satellite “to study the spatial dis-
tribution of the constant field of the
carth at high altitudes and the compari-
son of the spatial distribution of lines
of magnetic field of identical intensity
and the identical mtensity lines of cos-
mic ravs.”

Magnetometer Orientation

Magnetometer used Sputnik 111
kept its measuring element oriented “in
the direction of the complete vector of
the terrestrial magnetic field, regardless
of the orientation of the Sputnik itself.”
Current passed through a coill mounted
on the sensing element i such a direc-
tion that the current would fully com-

ELECTROSTATIC felds, including Spuinik’s own charge, are
measured by instrument at left. Above is nose magnetometer; one
end of clectromagnet alwavs points the center of earth, As nose
position changes, electromagnet turns wheel (left), to feed data.
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Three Sputniks’ Orbital Deviations

Washington—Orbital deviations of the three Soviet Sputniks as reported in
Russia include:
e Precession of the orbits from ecast to west were 3.157 deg./day for Sputnik I,
2.663 for Sputnik 11 and 2.528 for Sputnik 11L -
eSlow shift of the point of perigee to the south was 0.432 deg./dav, 0.407 and
(.L326 for the three satellites, respectively.
e Altitude of the perigee of Sputnik 11 decreased by approximately 15 mi. during
1,500 revolutions, while the height of the apogee decreased by more than 300 mi.
e Reduction in the length of the period of revolution in one day in the beginnming
of the Aight amounted to 1.8 sec. for Sputnik I, 3.08 for Sputnik 1T and 0.75 for
the third satellite.
o Sputnik 11, which carried the dog Laika (AW May 26, p. 28), precessed about
an axis that formed an angle of 86 deg. with the satellite’s longitudinal axis. Period
of this precession was about 206 sec. Deductions on the rotation were based 11;;rtl_1._'
on observations of the period of the change in brilliance.  Axis of precessiom ot
Sputnik 11T was located at an angle of 84 deg, to the longitudinal axis, and period
of precession amounted to approximately 140 see.  Period of rotation about the

MISSILE COMPOMNENTS Buleva's infra-red seeker cells are designed
to lock any missile on target; Bulova's fuzing systems do the rest.
Powder-driven gyros, timers, safety-and-arming systems and other elec-
trenic and electro-mechanical devices, designed and made by Bulova,
play vital roles in the Sidewinder, Dart, Talos...in all, 18 key missiles.

AUTOMATION Bulova R&D designed mechanized plant and equipment
for Signal Corps goal of 10,000 perfect quartz crystals per B hour shift
—with 1/10th the manpower. From systems analysis through equipment
development, Bulova engineers devise industrial and military facilities
for automatic production of electronic components and ordnance items.

Bulova precision helps to solve
today’'s most challenging problems

Time, mass, length...the age-old concepts
man relies on as he enters the Age of Space.

Time alone is unique. Its accurate mea-
surement demands the highest order of
precision in the design and manufacture of
electro-mechanical devices.

Bulova, leader in measurement of time, has
become master of the very combination of
abilities that holds practical solutions to

ULOVA

w a,t ch

the growing challenges of miniaturization.

Miniaturized systems and components by

Bulova are now working for our nation’s

defense and automated industry. The same

vision and experience that developed them

are available to assist you...from concept
3 to reliable mass production.

For full information, write Dept. G.I1.5.-1,
Bulova Park, Jackson Heights, New York.

company

BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC.

PRECISION MANUFACTURING Bulova:-built sarvo muscles steer our
nation's first ballistic guided missile — the Corporal. When critical toler-
ances demanded uncompromising accuracy, Bulova solved tooling and
assembly problems on a crash basis. Bulova experience and facilities
are unexcelled where precision, reliability and capacity are vital.
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AIRCRAFT INSTRUMENTS Bulova's new Servo Altimeter combines
unsurpassed sensitivity and accuracy with direct-reading tape presenta-
tion. Special pressure devices created by Bulova include transducers for
air data computers...remote pressure sensors for weather stations and
airports...climb and dive indicators...and autopilot altitude controls.

longitudinal axis was about 18 min. Spatial direction of the precession axis also
was ascertained, according to Russian sonrces, but it was not reported.

pensate for the terrestrial field in the
volume taken by the sensing element,
and served as a measure of the Imig-
netic held and its fluctnations,

Two potentiometric sensing clements
n the 111.1g1|r:tunu_-h.-r'.~1 orientation SVs-
tem made possible the determination of
the orientation of the satellite in respect
to the terrestrial field, and of the speed
f Sputnik’s rotation around its axis.

Based on this, Sputnik 11 rotated on
its axis with a speed on the order of
1.36 deg./sce., and at the same time
nrecessed around an axis that does not
HIOVE 1N space. This motion was accom-
plished within the period of 140 sec.
From this data, Pravda smd, it 15 pos-
sible to determine the absolute spatial
orientation of the Sputmk m relation to
i specific svstem of coordimates.”

Because of the precessional nature of
the satellite’s motion, the basic part of
the deviational error caused by other
mstruments in the satellite can  be
climinated, This effect already had been

determined expenimentally and  under
laboratory comditions.

“Knowing the maximum value of
magnetic deviation,” Pravda smd, it
cin be deemed that the Sputnik’s mag-
netometer realistically measures the -
tensity of the terrestrial magnetic held
and the projection of the vector of mag-
netic interference m the direction of
the terrestrial magnetic held.”

Magnetic Anomaly

Analvsis  of magnetograms  dealing
with the arca of the Eastern Siberan
magnetic anomaly “demonstrates that
this anomaly recedes with altitude ven
slowlv, This experimental fact speaks
not i favor of geophvsic hyvpotheses
lased on  the supposittion  that  the
sources of this continental anomaly ic
in the upper lavers of the earth’s crust,”
Pravda sal.

“Scanming of the data also provides
the i_lj.'-;{'n'l.':_'lju.' of L.pl_'r:i:ll points which arc
characterized by comparatively short-
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ULTRAVIOLET and X-radiation from the sun was measured by this type of instrument.
Casing was cut away to show detail. Satellite’s instrument payload weighed 2,134 1b.

Here's how
TECO pulls the
“Stop” on high G's!

Gruelling tests, high-speed film
sequences, concentrated engineer-
ing follow-through and confident
investment in TECO-ability have
paid off by making available the
finest Energy Absorption unit for
airline seats.

For complete “How” facts on
TECO Energy Absorption, or to

see & run-through of the entire
technical film—write: TECO, Inc.,
3210 Winona Ave., Burbank, Calif.

TECO Aircraft Seats

Burbank, California
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Help yourself to this helpful data

Mallory-Sharon, as a pioneer in titanium technology and largest integrated
producer of special metals, offers you a wealth of technical assistance .
both in print and in person.

Technical bulletins on titanium's properties and advantages are available
through Mallory-Sharon headquarters or sales offices. They re vours for
the asking. Use coupon below.

On special problems or applications, our experienced Service Engineering
group is ready to work with you. To make use of this application service,
just phone or write vour nearest Mallory-Sharon sales office.

MALLORY @ SHARON

MALLORY-SHARON METALS CORPORATION « NILES, OHIO

Arc Welding Titanium

Miles, Ohio

Machining Recommendations for Tilanjum

Titanium Alloys: Physical and checked at lefi.

mechamcal properties

Mallory-Sharon Metals Corporation

Please send me the technical bulleltns on (itanium
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Name
MST GAI-4Y Titanium Alloy Title—
Commercially Pure Tilanium Company
Corrosion Properties of Titanium Address

litanium Fact File City & Stale_
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period but rapid Auctuations of the
magnetic field.”

These comcide in time with passage
of Sputnik through the 1% laver of the
ionosphere, and mav be hed to “the
:I-h:xlIHH.'lﬂ SvRrems t1f currcnts 111 !]I.L 1l|‘.--
per lavers of the atmosphere.” This
must be checked by analvsis of all sta-
tistics. Pravda smd.

“The question of whether these cur-
rent svstems really exist is of an excep-
tional importance for numerous prob-
lems of geophvsics and astrophvsies.”

Radiation Findings Agree

Cosmic and corpuscular  radmtion
findings made with Sputmk 111 mstru
mentation generally agree wiath UL S,
findings made with Explorer satellites.
Soviets measured charged  particles,
photons and heavy atomic nuclel,

Photons were measured with a Tumi-
nescent counter, basic ]mr of which
was a photomultiplier connected with
1 crvstal of sodium 1odide. The mstru
ment was linked to the “Mavak”™ (bea-
con) radio transmutter. It measured
hoth the total iomzation in the crvstal
and the number of impulses for energies
ahove 35.000 electron volts released n
the crvstal. These values were trans-
mitted by means of changes in the
length of signals sent by the transimtter.

Sharp change in the number of
photons was recorded around 60 deg. .
latitude. On the south- to H::-_rtl'l-]];lw_
the  intensity  comprised  300-500
photons/sec. and then  sharply  in-
creased. On the north-to-south flight.
very high intensity was observed at first,
but this rapidlv decreased bevond 60
{I_L'g-

If the particles that cause polar lighits
mclude electrons with encrgics of sev-
cral hundred thousand electron volts,
landing of these on the skin of the
satellite results in formation of hard
N-rav radiation, which 15 recorded In
the Tuminescent counter, the arhele
I"lil'i‘[ll.

Fyven more intense fluxes of chareed
particles were observed in the cquatorial
zone, Intensity increased sharply with
mititude and  with :1|‘.||:|i'--:1-.’.'h tor the
cquittor. The number of particles i
these fAuxes exceeded several thousand
thines the number of |‘.|.LJE1'[']|.-'- m the Hux
“f 'i'.'“"'-llllll: rAvVS, Iﬁl';'-"'-"liit "-;]il:.] |-.I:||I.'|Il:|'||'|4."||..l
similar to this “halo™ of swiftly moving
particles retammed by the magnetic held
“mav be observed ncar other celestial
iocdhies that [HISSESS magnetic helds.”

Heavy Atomic Muclei

Gage to record heavy atomic nucles
i the primary cosmic radiation was able
to record nuclelr bezmmimg with  the
villue of the charee over 16, and for the
-I’IT]IIL'I' gr-lfl['l'lzl II'|: [Tlll.l._'llli_'i_ r‘Lgi”””l: t‘nil"l
the value of the charge over 30,

Counter 15 a |]]'IrI|'4J-L'IL'-L'[1'+'I'Il'i'L' el ti-
plier and a plastic glass detector. This
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A new Signal
Conditioning System
by MRC
Versatile. .. Dependable. .. Adaptable

Now, Magnetic Research Corporation introduces a new Signal
Conditioning System, originally designed for missile telemeter-
ing applications. In addition, the system performs to maximum
efficiency in Research and Development of engines...in wind tun-
nels.,.aircraft... and on any additional applications where stabil-
ity —simplicity — universatility — light weight are most important,
These outstanding features have been achieved through unique
modular construction which also enables complete interchange:-
ability and electrical isolation of any of the various modules,
Power input required consists of D-C. The Signal Conditioning
System is available in complete packaging of as many modular
channels as required. The following modules prasently available:

= POWER SUPPLY REGULATOR

* VIBRATION AMPLIFIER

s CARRIER AMPLIFIER

s D-C AMPLIFIER (O to 2 cps band)

D-C AMPLIFIER {0 to 100 cps band)

Pacing the industry in astro-magnetics

MAGNETIC RESEARCH CORPORATION
3160 W. El Segundo Blvd., Hawthorne, California
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SAYS NEIL BERBOTH, vice president of maintenance and engineering, The Flying Tiger Line, I“':‘i

“G-E 5-Star Tubes like this help us fly
emergency schedules the world over!”

i OU'LL see Flying Tiger Super-H Constella-

tions landing at remote airports 1n the Far
East, Central America, Africa—as well as craffic
centers like Idlewild, Ciampino, and Haneda. On
short notice, one of our planes may be routed half-
way around the world in order to deliver charter
passengers or high-priority freight.

"Our job 1s always to be ready for the next
assignment, wherever it may take us. This calls
for equipment in top shape, ready to fly. It goes
without saying that our electronic navigation and
radio instruments must be extra-dependable.

“General Electric 5-Star Tubes meet strict require-

ments for reliability, so we use them in all critical
sockets, They back up the performance of our elec-
cronic equipment, help keep Flying Tiger Super-H
Constellations in the air. Our international name
has been built on 'delivering the goods'—fast and
on time, to any destination. Credit a part of this
reputation to General Electric 5-Star Tubes!™

b
B

Phone your G-E tube distributor for 5-Star high-
reliability tubes! He makes im-
mediate deliveries. Distributor Sales,
Electronic Components Div., General
Flectric Company, Quwensbora, Ky.

F}ngss' /s Our Most Important Prodvct

GENERAL ELECTRIC

1l-11-204

Navy Project Squid

Groups and individuals desiring to
obtain' grants under the Navy's Project
Squid for basic and applied research
program in the feld of jet propulsion
have been requested to submit their pro-
posals by Jan, 31. 1939,

Proposals should be sent to FProject
Squid Headquarters, James Forrestal Re- |
search  Center, Princeton  University,
Princeton, IN. |.

Project Director Dr. John B. Fenn
suggests that those interested contact
him first on an informal basis to discuss
the proposed projects.  This will enable
Dr. Fenn to tell potential applicants
beforehand whether or not it is worth-
while for them to apply.

Sponsored by the Office of Naval
Research, and managed by Princeton
University, Project Squid is concerned
primarily with fundamental rescarch on
the conversion of energy to thrust. Ma-
terial studies, even though related, are
handled by another branch of ONR,
Most of the Squid programs, since the
project’s inception in 1946, have been
in the areas of Auid Aow, combustion
and heat transter.

Because of its emphasis on  funda-
mental research, Project Squid generally
favors university applicants. Present
contracts range from $3,000 to 560,000
| with the average contract between 520,
000 and $25,000. Owing to their long
range nature, most Project Squid pro-
grams normally ae continued for more
than one year,

registered only atomic nucler with very
high energy, exceeding 300 million
electron volts for each component part
of the nucleus (proton or neutron),
Average number of nucler with u
charze above 16 was 1.2/min. Onh
one nuclens with a charge over 30 was
recorded. The number of atomic nucle
heavier than that of iron was approxi-
mately 110,000 of the number of
nucler of iron, nickel and cobalt.
[onization of the upper atmosphcre
15 affected by hard electromagnetic solar
radiation and bv corpuscles—fast pro
tons, alpha particles, electrons, ete. Ef
feet of corpuscles is espeaially intense
at high geomagnetic latitudes, the ar-
ticle said.  If their penetration happens
at night, polar lights develop simuit
neously with the increase of 1onization.
'luorescent screens, covered with alu-
minum foils of various thicknesses, werg
used to measure corpuscular radiation
but electron streams were sometimes so
intense that they exceeded upper linnts
of the device and the device “woent
seale-less.” Based on readings on the
calibrated scale, Soviet scientists “sup-
pose that the energy ot clectrons reached
the value of 10,000 e¢lectron volts.
“If we ascnibe to electrons the above
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Designed especially for High
Strength—High Temperature
and liquid oxygen and other cor-
rosive applications, Cherry Air-
craft Lockbolts® are now avail-
able in austenitic A-286 Stainless
Steel.

Available for the aircraft in-
dustry in a wide range of diame-
ters, grip lengths and head styles
in A-286 . . . Cherry Lockbolts
are also produced in Alloy Steel

Now Available in
A-286 Stainless Steel

CHERRY

- AIRCRAFT
LOCKBOLTS

and Aluminum.

Cherry Lockbolts are struc-
tural fasteners providing sim-
plicity and speed of installation
with uniform high tensile
preloads.

Shop men like them.

For information on Cherry
Aircraft Lockbolts, write Town-
send Company, Cherry Rivet
Division, P.0O. Box 2157-N,
Santa Ana, California.

*|icanied under Huck palents RE22.792, 2,114,493, 2,527 307, ?‘53 1,048; 2,531,049 gnd 2,754,703

CHERRY RIVET DIVISION

SANTA ANA, CALIFORNIA

Townsend Company

ESTABLISHED 1816 # NEW BRIGHTON, PA.
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Directs You to Your Course...
and Keeps You on it - wowT

A
cD

ARC’S CD-1 COURSE DIRECTOR, TEAMED WITH TYPE 15 OMNI RECEIVERS A OMNI /,

To be sure of the exact headings required to intercept and fly any desired VOR
radial or runway localizer, pilots no longer need perform exacting mental cal-
culations. ARC's Course Director (CD-1), teamed with single or dual omni-

range receivers, relieves the pilot of many problems — does most of his / — N
work . . . tells him when he is flying right. No more worries over bracketing .__ﬁ.#.tr-'-:-""‘l”'5”"'-?{-,;%;:__ B -
or missed approaches. I ) SN o I N\

Simply select the desired VOR or localizer station, set the course director to
the bearing of the selected track and turn the aircraft until the vertical needle
of the cross-pointer is centered — then steer to keep the needle centered. The
aircraft will intercept the right track and follow it. Wind drift is no problem,
as the instrument compensates for this automatically.

Here is precision flying . . . simplified navigation, engineered and built to per-
form dependably. Ask your dealer to install the ARC CD-1, along with a
dual installation of ARC’s Type 15-E VOR equipment. They work as a
team for safer flying,

Dependable Airborne Electronic Equipment Since 1928

ircraft Rﬂdio (Corporation eoonron, N. J.

OMMNI/LOC RECEIVERS * MINIATURIZED AUTOMATIC DIRECTIOM FINDERS * COURSE DIRECTORS = LF RECEIYERS AND LOOP DIRECTION FINDERS
UHF AND YHF RECEIVERS AMD TRANSMITTERS (5 TO 360 CHANNELS) +  INTERPHONE AMPLIFIERS =+  HIGH POWERED CABIN AUDIO AMPLIFIERS
10-CHANNEL ISOLATION AMPLIFIERS = OMMIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS = 900-2100 MC SIENAL GENERATORS
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stated energy, then the encrgy flux at
‘he threshold of response comprised
about one millionth of the total solar
energy that falls on 1 sq. cm. of the
global surface,” the article said. _

“At the moment when the readings
went beyond the calibrated scale, this
value increased to 1/1000th.  The n-
tensitv of the eclectronic stream con-
stantly changed—increased with altitude
and over high geomagnetic latitudes.

“These electrons cannot directly be
solar corpuscles, because their speed is
much higher than the speed that lns
been established for solar corpuscles
from observations of polar lights.

“Rather, thev can be explained by
the above-mentioned process of acceler-
ation of electrons in the external atmaos-
phere by the alternating geomagnetic
helds.”

Cosmic Photons Unrecorded

Instrument for recording cosmic pho-
tons could not record them hecause of
interference from X-radiation developed
by irradiation of the satellite’s shell by
hard electrons.

Instead, it provided “valuable addi-
tional data on not-too-hard electrons of
the outer atmosphere, the existence of
which was formerly senously doubted.”
This phenomenon “mayv explain several
anomalies in the 1onosphere and man
turn out to be a supplemental source of
heating of upper atmosphere over the
polar regions,” Pravda said.

In addition to nine small solar hat-
terv sections used to power the beacon
racio, Sputnik 111 carned experimental
solar batteries placed at two opposite
sicles of the satelhite’s shell.

Four of the power bhatteries were
placed on the front frame, four on the
side and one on the rear.  All were con-
nected in parallel with diodes.

Experimental batteries were placed
at two opposite sides of the shell. They
used a super-pure monocrystallic silicom
photoelement in plate form, less than
1 mm. thick. Plate consists of two sec-
tions possessing opposite  conductivity
mechanisms,  Coefhicient of conversion
of solar encrgy was 9-11% while volt-
age of one element amounts to 0.5.

Rhodesian Radio Group

Supplies Satellite Data

One of the best sources of  tele-
metered data from U. S, satellites is an
amateur stabion 1 Salisbury, South
Rhodesia (Africa), operated by mem-
hers of the local radio society, according
to University of lowa scientists who
analvze data from all ground telemetry
stations. The station has operated with-
out U. 5. hnaneial support until recently
when arrangements were made to sup-
plv magnetic tapes for recording satel-
lite data.
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RMC-LINDSAY ONLY GAUGE TO STAND THIS TEST — This photograph shows vibration
testing of RMC-Lindsay pressure gauges on the 3200 force pounds Calidyne Vibrator to 50 G
output, amplitude 010 to .20. Cyeling frequencies to 2,000 ¢ps. The test is conducted so as to
parallel actual installation conditions, with gauges subjected to 350°F under operating pres-
sures. Complete test reports are available on request.

THE RMC-LINDSAY GAUGE
IS RADICALLY DIFFERENT

from ordinary high pressure gauges

HERE'S WHY...

1. The RMC-Lindsay gauge is a multiple coil, helical
bourdon tube type, restricted for overpressure,

2. The pointer is attached directly to the end of the coil,
with no linkages or pivots to be affected by vibration.

3. Superior techniques in ceiling, heat treatment, calibra-

tion, and material specification are new and exclusive
with RMC.

4. No other gauge can match RMC-Lindsay specifications:

PRESSURE RANGE: Pressures in ranges O to 1,000 p.s.4, up
to 15000 p.s.d. with retard s=eale: availgble,. OVERLOAD
PRESSURE: Nominal overload pressure factor of 2.0 times
the maximum dial reading (higher factors available), BURST
PRESSURE: Normally 3.0 times the maximum dial reading.
TEMPERATURE: Not affected by temperatures up to 350°F.
VIBRATION : Qualification test report available on pressure
tests showing eycling, vibration, to 2,000 cps. at 25 G's, and
resonant frequeéncy vibration tests at 26 G's. SHOCK : Data
nvailable on MIL-E-5272 shock test. PULSATION : Practically
unaiffected by line pulsations of 3% of the full dial reading.
ENDURANCE: To 250,000 eyeles or higher depending on
appliention. ACCURACY : Hysteresis friction and backlash
are below readable limits. Absolute gnuge accuriicy to ex-
tremely low limits as required.

Whatever your high pressure gauge problems may be, why not let RMC engineer-
ing skill provide the answers. Write, wire or phone either of the addresses below.

ROCHESTER MFG. CO. OF CALIFORNIA

93 Beacon Place, Pasadena, Califernla

ROCHESTER MANUFACTURING CQO,,INC.
221 Rockwood Street, Rochester 10, N.Y.
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ELECTROHYDRAULIC
SERVO VALVE

obsoletes flapper-nozzle designs

A unique Kearfott approach in the design of electro-hydraulic feedback
amplification has resulted in a reliable, high-performance miniature
servo valve with only two moving parts. Ideally suited to missile, air-
craft and industrial applications, this 2-stage, 4-way selector wvalve
provides high frequency response and extreme reliability without the
need for mechanical null adjustments,

Large orifices prevent clogging and silting and high shear forces permit
efficient operation even with highly contaminated fluids. Positional
feedback substantially reduces flow force reactions while hydraulie
centering of pilot position eliminates the effects of spring hysteresis
and null shift.

This Kearfott 6100 Series valve has inherent dither that requires no
modification of the amplifier. Full motor power is available since the
high ratio of available force to friction makes possible a lower threshold,
reduces dead band, and minimizes force required for centering motor.
Write for complete specifications and for information on the application
of this new Kearfott valve in vour own operations.

Characteristics
Quiescent Flow..................... .15 gpm  Supply pressure.........ocoinn 500 to 3000 psi
Hysterasis.......... 3% of roted current Temperature—Fluid & Ambient =65°F 1o +275°F
Deadband.......... 1% of rated current Flow Rate Hnﬂﬂt--.--.-_.--.-.......... ...0.15—=8 gpm
(Minimum current to establish flow) Weight.... T L L[ T ]

DESIGNS AVAILABLE WITH FREQUENCY RESPONSE OUT TO Hﬂ CPS

Hydraulie actuator subsystems can be supplied as follows:

1. As linear or rotary actuator with or without positional feedback and
power supply.

2. As servo valve-actuator. Feedback can be provided consisting of volt-
age or resistance devices,

3. As actuator whose body contains first and second stages of the 6100
servo valve with torque motor mounted on common actuator-valve
body. Feedback devices can be supplied integral with actuator or

mounted externally.

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.
A subaidiary of General Precision Egquipment Carporalion,
Sales and Engineering Offices: 1378 Maoin Avenue, Cliltan, M. J,
Midwast Oilice: 73 W. Calendar Avanue, Lao- Gronge, 1llinais
South Ceniral Ollice: &211 Denton Drive, Doflos, Texos
Weit Coast Oftice: 253 M. Vineds Avenue, Posodeno, ColilarniQ

Kearfou

“KEARFOTT

T T L l

Simplified scheamatic shows operation: Fluid
from input port passes through screen and
fixed arifices to chambers at ends of spoel.
Possages in spool lead to two variable
arifices at sither side of center. Yarying
current in either torquemoler winding dis-
ploces armature; resulting differential pres-
sure repositions spool. This establishes new
equilibrium ameng pressures in lood ports
L1 and L2, drain port P, and supply. Slide
fork closes the wvariable orifices at null.

Write teday for technical data describ-
ing the ﬁT{Iﬂ-hri“ Electrohydraulic
Servo Valves.
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TOTAL impact pressure port on Q-Ball (left) is positioned directly into relative wind to pick off ¢ at the stagnation point. Schlieren photo
(right) shows O-Ball at 16 deg. angle of attack at Mach 6.8; note slight secondary shock wave along lower edge of lip.

()-Ball Designed for Control in Space

By Russell Hawkes

Los Angeles—Promising solution to
the kev space flight problem of dircc
tional and angle of attack control dur-
ing re-entry 15 a device called Q-Ball
(AW Nov. 10, p. 29), designed by Nor-
tronics Division cJ-F “aurtllmp Aircraft,
Inc., to a requirement stated By Na-
tional Aeronautics and Space Adminis-
tration for the North American X-15

OQ-Ball 15 a servo-positioned, gimbaled
sphere which keeps a stagu: ition pres
sure port pomnted into the rel; tive wind,
In the X-15, cockpit indicators of the
orientation of the sphere relative to
pitch and vaw axes of the airplane will
be among the pilot’'s primarv flight n-
struments at extreme altitude and dur-
g re-entryv, Angle of attack and angle
of sideslip will have to be closelv con-
trolled because of their important ef-
feets upon speed, range, duration of
flight, angle and rate of descent, struc-
tural loads and aerodvnamic heating,
Direct measurement of dvnamic pres-
sure or "'q at the true stagnation point
will also supply valuable information to
the pilot since it will control the linnts
npon speed and angle of attack.

I“irst flights of the X-15 will he made
with conventional boom-and-vane sen-
sors rather than Q-Ball which will not
be ready i time. That part of the pro-
enim 15 not expected to explore environ-
mental extremes for which O-Ball was
designed and in which vane-tvpe sensors
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will not operate or sumvive. The pres
sure-nulling spherical sensor 15 espe-
cially designed to be useful through an
unusually wide range of temperatures,
altitudes and speeds.

ABMA Interest

Army Balhstic Nhssile Agency has
q_'-..E:-ru.-.ﬁ:n:I interest in O-Ball, presumably
for missile .|]:||1I1{L1I1r:|1t. Comparativelv

e

o
o

e e e

little development would be needed to
tie the sensor into an autopilot loop to
provide good automatic control of acro-
dynamic attitude o tvpical  ballistic
missile environments.

The Q-Ball svstein consists of an in-
ner positional servo loop controlled by
an outer, unity feedback, differential
pressure control Toop.

[nner position loop advantages arc:

A L )

ENGINEER runs O-Ball pressure port checks at Nortronics Division wind tunnel, with the
device positioned downwird., Instrument at right measores pressures,
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Magnetic
damping

IN Minimum
volume

with GLENNITE® AW-1
linear potentiometer
accelerometers

For the first time, imagnetic damping
inasmall, light weight, efficient
package!

Utilizing a new seismic suspension
which congiderably reduces frietion
and hysteresis, the GLENNITE AW-1
Series accelerometers have minimum
lateral sensitivity and excellent lin-
earity. These instruments meet re-
quirements of MIL-E-5272A, as
amended, and may be mounted either
parallel to or perpendicular to the
sensitive axis.

Available in ranges =1 to *=10g
full secale. And with tap settings as
required.

i

Call in Gulton

Whether you need a single instrument
or a complete system, Gulton is cap-
able of meeting all your needs in ac-
celeration measurement and control
from transducer to readout equipment.
Call in a Gulten Instrumentation Engi-

neer on your next assignment—or on
| your present one if you have a problem,

GULTON INSTRUMENTATION DIVISION

Gulton
Iindusitries,
I Inc.

Metuchen,
MNew Jersey

&0

| Velocity error . ..

Sphere positional accuracy, .. .. .,
>vystem threshold .. ... ... ...

Frequency response ...........
Velocity capability ............

U-compensation

Altitude capability
MMach :::rp-.lhj]!'!:].'

()-Ball Specifications

+1L.25 deg. (nominal)

(LOO] psi. max.

FFlat to approximately 10 cps.

120 deg./sec. (except at extremely high “Q”
saturation)

| deg. @ 60 deg./see,

Gain compensated for operation aver dvnamic
pressure range of 15.0 to 2,500 psf.
Stagnation temperature capability  4,000F max.

Sea level to 300,000 ft.°

Subsonic to M = 10°

Limited to Q = 15.0 to 2,500 psf. and stagnation temperature = 4,000F,

o Null stability of outcr control loop s
unaffected by null shift with tempera-
ture which occurs m the eclectrohy-
draulic control valve of the positional
ll““'l].

o Change in gain of clectrohvdranlic
valve in positional loop due to variation
of Auid viscositv with temperature s
reflected in control loop as a change in
a dvnamic term of the outer open loop
transfer  funchion  rather than as a
change m outer loop gain,

® Complete positional loop can be op-
crated m pre-fight check without simu-
lating actual dvnamic pressure.

Transistorized Circuits

Flectronic circuits of both loops arc
completelv transistonized to cut size and
power requirements, reduce the amount
of heat to be dissipated and mmprove

icliabilitv.  Drift in the outer loop s
minimized by retaiming and amplifyving
tUU cps. output of the differential pres-
sure transducer m the pre-amplifier and
gain changing amplifier circuits.

Q-Ball 15 mtended to work within an
extremely wide range of dvnamic pres-
sures extending from 15 psf. to 2,300
psf. Quter open loop gain change of
167 to 1 15 needed to correspond with
this variation and is provided by gain
changing amplifier network, Unusually
accurate mstrument servo makes net-
work's resistanee change a function of
dvnamic pressure.

I'he servo is programmed by the out
put of a differential pressure transducer
which measures the difference between
total stagnation point pressure at the
center port on the sphere and the pres-
sure at onc of the sideslip ports 43 deg.

Rocketdyne lon Space Vehicle

Discharge of ionized particles would provide propulsive force in this artist's conception of

an ion rocket vehicle tor space Hight, prepared by Rocketdyne Division of North American
Aviation, Inc. Vehicle would be 80 ft. long, 8 ft. in diameter; ion engines conld generate
z-1b, thrust each, with power coming from a nuclear reactor. Wing-shaped attachments are
radiators to reject excess heat. Direction would be controlled by swiveling rockets, It would
tuke the 10,000 b, vehicle about three months for a trip to the moon and about nine
menths to Mars. Chemical takeoff booster wonld produce 50,000 1b. thrust for 6 sec.
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around the sphere’s surface. Outer loop
differential pressure was sclected to get
desired null stability and low threshold.

| ransducers are located in the fxed
part of the installation and pressure from
the ports 15 carnied to them through
flexible tubing and a  mamtolded
bulkhead. Electrohvdraulic actuation of
the ball-positioning  servos  offers the
advantages of high torgue output, low
threshold, fast response and small size.
Use of rotarv actuators which are
coupled directlv to the ball eliminates
backlash which exists in gimbahing and
conventional actuators,

A - z
Fellowships Offered
h =Y A -
For Space Studies

New York—Annual screening for fel-
lowships for graduate study in astro-
naubics, rockets, jet  propulsion  and
Aight structures has started here.

Eighteen to 20 fellowships will be
given for study dunng 1939-60 at the
Daniel and Florence Guggenheim Jet
Propulsion Centers at Califorma Insti-
tute of Technology and Princeton Uni-
versity, and the Damel and Florence
Guggenheim Institute of Flight Strue-
tures at Columbia Umiversity,

Six to eight fellowships are awarded
for advanced study at cach center and
the institute, They provide taition and
pavment of S1,500 to 52,000, depznd-
ing on the student’s advancement.

Apphcants must file with the univer-
sitv of their choice by Mar. 1, 1939,

Navy Heat Tests Use
Simulated Human Skin

New York—Material simulating hu-
man skin will be part of a device to
develop proper clothing for pilots ex-
posed to radiation from direct sunlight
at extremely high altitudes.

Viatemal would be laid over a metal
cvlinder, which would be instru-
mented to measure temperatures above
and below the “skin™ surface. Invest-
gation will be i an arca where toler-
ance-lhmiting factors are in pain and
thermal bhistening, according to a paper
presented to the Society of Mechanieal
I'ngincers annual mecting here by Alice
ML Stoll, physiologist, and Leon C.
Creene, sentor research pharmacologist,
both of U. 5. Naval Air Development
Center of Aviabion Medical Accelera-
tion Laboratory, Johnswville, Pa.

In another report, Lo P. Herington,
of John B. Pierce Foundabion, New
Haven, Conn., said tests to determine
cffeet of complex air and radiation tem-
peratures on humans have been con-
ducted at a 40-105F range on a man-
shaped model. The model, used in con-
junction with other methods, 1s clectri-
celly heated and is coated with copper.
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AT THE TAPCO'GROUP...
Fully-integrated facilities for design,

development, and production of components,
assemblies, sub-systems, and systems...

TAPCO GROUP

Thompson Ramo Wooldridge Inc.

CLEVELAND 17, OHIO

.+.GET DETAILS ON NEXT PAGE
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TAPCO INTEGRATED.‘FACILITIES

provide components and assemblies
_ . for propulsion systems and
complete auxiliary and accessory’
_power sub-systems

« Special techniques of forming,
heat-treating, and resistance
welding used in producing this

lurge weldment for jet engines
contribute to the broad back-
eround of the Tapco Group in
manufacturing rocket engine
cases by hydrospinning and
other methods.

Self-contained solid-propellant
auxiliary power unit designed
and built at Tapco to produce
electric and hydraulic power.
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Over 50 years of experience in developing metals and designing

components for power plants gives the Tapco Group a vast experience

in research, development and manufacturing of assemblies and

components for propulsion and power systems and sub-systems.

Now, Tapco’s capabilities have been broadened to include most phases
of nuclear-power plants and accessories. Control rod drives,
fuel-handling systems and other types of mechanisms
are designed, built and tested within the Tapco Group.

At left: Combination main
and afterburner engine-
driven fuel pump now pro-
viding thousands of hours
of trouble-free service in
production fighter aircraft.

Complete environmental test facilities are used
to research special metallurgical problems associated with
radiation, high temperatures and pressures. Autoclaves

with supportine equipment and controls simulate Lo e
PP R b At right: Titanium missile-

conditions found in pressurized water reactors. borne pressure vessel de-
signed and fabricated at
Tapco. Fully-quahfied for
use with gaseous helium
under operating conditions
Functional testing of nuclear reactor control rod drive [ 2

of 5,000 psi at -320°F,
mechanisms in an autoclave is part of Tapco's continuing research

program on nuclear components and control systems.

TAPCO GROUP

Thompson Ramo Wooldridge Inc.

CLEVELAND 17, OHIO

OTHER INTEGRATED SERVICES FROM TAPCO INCLUDE DESIGN, DEVELOPMENT AND PRODUCTION IN
THE FIELDS OF STRUCTURES, ELECTRONICS, METALLURGY AND NUCLEAR POWER.
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Advances in aviation technology have happened
so swiftly that enginecring materials can no longer
be selected for their broad use, but rather for the
specific tasks they perform.

Today, in the face of tight budgets, the right
material 1s the only sound solution to anv given
problem, Patch-work design, engendered by sec-
ond-best materials, can only result in second-best
aircraft and missiles in uniquely critical times.

To meet the constant tightening of design re-
quirements, Titanium Metals Corporation of
America has opened wide new areas of alloy
development. This means: heat-treatable bar stock
with guaranteed capabilities; higher temperature
ceilings, broad new strength ranges.

Q. Are the guaranteed heat-treat alloys new?

A. The alloys are not. They have a production
history of four years and a wealth of technical
data to support them. Recent development of their
full heat-treat capabilities has produced such
dramatic results that they are considered new,

Q. What are the heat-treat alloys?

A. Ti-155A [5.5’:: aluminum; 1.5% iron; 1.5%
chromium; 1.19¢ molybdenum) the h:ght&t
strength bar and fnrgmr: stock commercially avail-
able; “and Ti-6A1-4V (6% aluminum: 4% wvana-
dium), which in the annealed condition has al-
ready won wide designer confidence. Samples of
guaranteed minimum heat-treat capabilities show:

Tie155A | Ti-6Al4V

Section size: Upto 1*
Ultimate Tensile Strength (psi) 170,000 160,000

0.2% Yield Strength (psi) 155,000 1 50,000

Elongation, "t in 4D (Long) 10 10
{Trans) o 8

Reduction in Area, % (Long) 20 23
(Trans) 15 20

R — e — —

Detailed information on Ti-155A is presented
in a 20-page TMCA Engineering Bulletin. Addi-
tional data on Ti-6A1-4V, such as fatigue char-
acteristics and guaranteed heat-treat capability
are also available.

Q. Are there other new alloys?

A. The leading alloys nearing commercial volume
are Ti-8Al1-1Mo-1V, a bar stock offering excellent
elevated-temperature creep strength to 1000°F,
and Ti-4A1-3Mo-1V. The latter, now being pro-
duced and evaluated by the Department of De-
fense sheet rolling program, is designed to fill the
need for high strength sheet alloy which can be
formed in solution-treated condition and aged to
strengths of 175,000 psi. When compared to other

TIME'I' > &8p

TITANIUM METALS CORPORATION

OF AMERICA
233 Broadway, New York 7, N.Y.

[
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high-strength titanium alloys, Ti-4Al-3Mo-1V com-
bines improved formability with outstanding ele-
vated-temperature strength and stability.

alloys:

I Typical Properties — Ti-4Al3Mo-1V
| -

Temp. | 0.2% ¥5
“F | psi
Solution treated | Room | 94,000
Solution treated | Room | 163,000
and aged 200 142.000
400 | 126,000
GOO | 111,000 § 140,000
R0 OR.000 | 127,000

Condition

135,000
175,000
169,000
152,000

— —_— — - ) -

Q. How will these alloys raise temperature limits?

A. Ti-BAl-1Mo-1V is a good example. Although
its short-time clevated temperature tensile proper-
ties are similar to Ti-6A1-4V, this new alloy offers
as much as a tenfold increase in creep strength
between 600°F and 1000°F, as shown

=} s T (S——

Creap Comparison Between Ti-BAlL-T1Mo-1V ond Ti-6Al-4V

Annealing emp|Stress |Time Def.
Alloy Treatment ("F) | (psi) WHrs.)](%o)

Ti-BAI-IMo-1VH400°F (24 hrs) ACJ 850 [50,000] ;
Ti-6Al-4Y Iiﬂﬂ”FiZ hrs) AC | 850 150,000
Ti-BAL-IMo-1VP400°F (24 hrs ) AC 950 J15,000 | 300
Ti-6Al-4Y JO0°F (2 hr-Jr\'L Q50 J15,000 ]300

Now being evaluated by engine manufacturers,
Ti-8A1-1Mo-1V appears to answer the need for

light-weight strength at steadily higher tempera-
tures. Data on both Ti-4A1-3Mo-1V and Ti-8Al-
I1Mo-1V alloy are available from TMCA.

All these excellent new alloys have boosted still
higher titanium’s major advantages of light weight,
great strength, superior temperature character-
istics, and ouistanding corrosion resistance,

To guarantee ready availability of this im-
portant engineering metal, TMCA has opened in
Toronto, Ohio, the world’s first plant designed and
instrumented solely for rolling and forging tita-
nium to aircraft quality standards,

This plant guarantees more litanium at belter
delivery dates than ever recorded in the history
of titanium metal.

A series of outstanding technical bulletins is
avallable from TMCA, 233 Broadway, New York
7, N. Y. This literature 15 vours for the asking.

TMCA hopes to serve you.

1 Bulletin 1 Properties of Ti-6A1-4V

Clip out
and mail

coupon (] Bulletin 5 Properties of Ti-1335A

for helpiul Falesi:

—_———— ———— — — — — —

] Bulletin2 Heat-Treatability of Ti-6Al-4V
(] Bulletin3 Analytical Chemistry of Titanium
] Bulletin 4 Mechanical Testing of Titanium

Engineering e | — TITLE
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TITANIUM EmEEmmEs
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AERONAUTICAL ENGINEERING

Metal-Base Fuels Tested for Turbojets

By Michael Yaffee

New York—Use of more refined
scientific  vardsticks for rating  hagh
cnergy fuels appears to strengthen the
position of metal base materials but
doesn’t diminish the problems imvolved
i trying to use them m operating jet
Engines,

Substitution of certamm mcetal base
fuels for current hyvdrocarbon  fuels
during part or all of a fight mission can
vield signihcant 1m1::r=m.'nwnt 11 air-
craft [Jufurnmnu. according to J. R
Branstetter of National Aeronautic and
Space  Administration’s Lewis [light
Propulsion Laboratory.

In particular, the use of magnesium
slurries or boron ]uclmlu. can INCrease
net thrust up to :[i & or extend operat-
ing range by lowering specific th'L] con-
:-LIIII]JHTJI] as much as 39% . It can also
reduce the danger of flameouts, owing
to the high chemical reactivity of the
fuels and, as a result of the increased
thrust, mmprove HMight mancuveralnlity

4nd shorten takeoff distances, according

te Branstetter.

The general attractiveness of metal
base fuels has been evident for some
Hme, Branstetter smid. But until re-
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cently, these fuels have been judged
primarily on the basis of heating value.
Heating value, however, is a crude vard-
stick, he smd, and skips over some 1m-
portant factors. A better approach is
through an examination of the thermo-
dvnanmie behavior of the combustion
products.

Using this approach, Branstetter in-
vestigated diborane, pentaborane, boron-
|P slurnes and magnesium-JP slurnes.
Aluminum, attractive because of s
high energy per unit volume, unfortu-
natelv presents a severe deposit problem,
said Branstetter; this alone 15 enough to
climmate aluminum from serious con-
sideration,  Aluminum bums to alunu-
num oxide which has a melting point
of 3,720F. The oxide impinges on the
cooler combustion surfaces, which are
at temperatures less than 2,000F, and
forms a sintered mass that cannot be
melted off without damaging the en-
gine parts,

Exhaust Product

Bervlhum, which alse ranks higher
than JP fuel on an energy per unit
weight basis, is not considered either.
I'or one thing, its exhaust product,
beryllium  oxide, 15 extremely  toxie.

Too, the availability of the metal is
comparatively low. On the other hand,
magnesium 15 relatively plentiful and,
slurried with conventional JP fuel, pro-
vides a signthcant increase in thrust
capabilitv. At a Mach 2 flight condi-
tron, a 60% magnestum slurry at 4 fuel/
air ratio of 0.1 provides a 30% net
thrust improvement over the maximum
thrust obtainable from JP fuel alone.
While magnesium burns to a high
melting  point oxide (about 5,00017),
Branstetter said, deposits of magnesium
axide on engine surfaces do not present
4 serions problem,

At the same time, however, mag-
nesitum  slurries have a lower heat of
combustion than strmght JP fuel and
this results i a higher H]'J{l:'.lﬁl:' fuel con-
sumption. Thus, an engine burning
mugnesinm  slurries  can achieve high
thrust outputs but only at the expense
of high fucl me:mphnn and fore-
shortened operating ranges.

In the case of the boron-containing
fuels, flight range considerations or low
specific fucl conswmption are the main
selling points, At air specihie impulses
below about 125 sec.: i.e. in the turbo-
et operating regime, the boron slurry
gives a lower specific fuel consumption

‘.ut . ,,.-} . __‘ .

A3) Undergues Flight Test Prugrnm

North American Aviation A3] Vigilante flies to Palmdale, Calif., from Columbus, Ohio, for continned flight tests. The Navy bomb-
ing attack weapon system is powered by two General Electric J79-2 turbojets developing 15,000 1b. thrust each (AW May 19, p. 27).

AVIATION WEEK, Decamber 15, 1958
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...NEWS IS HAPPENING AT NORTHROP \.

OPERATIONAL NOW!

NORTRONICS UNIVERSAL DATICO
T0 CHECK OUT

ADVANCED MISSILE SYSTEMS!

READY NOW! The first and only universal automatic check-
out equipment in production is Nortronics’ Universal
Datico. Standardized, self-checking test equipment. read-
iy adaptable to any missile system or group ol systems.
Universal Datico i1s a single system of automatic eval-
uation equipment available for support of advanced op-
erational missiles. Other production contracts include
checkout applications to U.H.F. equipment and autopilot
sub-svstems.

PERFORMANCE PROVED. Datico has logezed thousands of hours
of reliable performance during which its speed and
adaptability from one svstem to another have been dem-
onstrated. Its rapid, unerring, Hi-Go-Lo evaluation of
existing svstems indicates its applicability to future sys-
tems as well as to today’s. It quickly locates malfunction
of the system or any sub-svstem element down to piece
parts and records its findings on printed tape.

TIME - MANPOWER - DOLLARS. Datico saves all three. No need
for costly, time-consuming research and development.
Datico is available now for today’s requirements. Appli-
cation of Datico to your problem can mean savings up
to 75 in manpower plus a dividend in reduced skill-
levels required; savings up to 90%¢ in checkout time;
and 307 in acquisition cost,

TOMORROW'S DATICOS — Nortronics’ continuing development
program, combined with the management and engineer-
ing foresight which created Datico in time for today’s
weapons, is now developing advanced Daticos for to-
morrow’s weapons. These new checkout devices will
incorporate even greater speed and such features as eval-
uation of total svstem degradation without sacrificing
reliability and relative simplicity.

If vou have a checkout problem...if you have checkout
requirements for any system or level of a system. call
Nortronics today. or write Chief Applications Engineer,
Dept. 2003-D Nortronics, A Division of Northrop Air-
craft. Inc.. 300 East Orangethorpe. Anaheim, Cahfornia,

NORTRONICS

A Division of Northrop Aircraft, Inc.

than JP fuel for a given thmst level.
Above 134 sec. or in the ramjet and
afterburner regime, the slurme has o
heating value 197 higher than JP fuel
but results in greater fuel consumption
than the petrolenm fuels,  Moreover,
the boron slurries exlhibit poor chemi-
cal reactivity,

As a rtesult, Branstetter concludes
that slurries show little promise as air-
craft fuels,

[Mborane and pentaborane, however,
oive a lower specific fuel consumption
than JP fuels at all thrust levels of in-
terest, In the turbojet operating region
(from about 100 scc. to 125 sec. air
specific 1mpulse), diborane and penta-
borane offer fuel savings, om o weight
Lasis, of 399 and 31%, respectively;
i the afterburming and ramjet regimes
(from 135 see. to about 165 sec. air
specific impulse), of 347% and 27%,
respectivelv, At an air specific impulse
of about 135 sce., however. the boric
oxide formed durning combustion starts
to vaporize, absorbing approximately
2,000 Btu/1b, in the process and thereby
increasing specific fuel consumption,

In addition to low fuel consumphon,
the boron hvdrides exhibit high chenn-
cal reactivity, a combmation, Branstet-
ter said, particularly desirable for long
range, high altitude Aight.

At the same time, he wamed his
listeners that his calculations for the

FﬁU-B Configuration Changed

Vertical fim of first Chance Vought FSU-3 Navy hghter (AW June 9, p. 21} has been
widened to improve stabilitv. Air scoop has been added in front of vertical in to improve
afterburner cooling, thereby increasing performance. Tail cone has been slightly lengthened.

horon-contaiming  fuels were based on
several assumptions which, if proven in
crror, conld sigmbcantly alter the per-
tormance results, He stressed particu-
larlv the need for establishing the ac-

Note the performance data on this new

Actual size

Zero leakage at 0 to 35 G's from

20 to 2000 CPS

Cracking pressures to a low

of 0.25 PSI

Operating pressures above 4000 PSI

Flight certified for liquid or gaseous helium,
oxygen, and nitrogen

Now available for line sizes 14" to 1.0”

LB
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curacy of the thermodvnamics of com-
bustion products containing boric oxide

and the kinetics of boric oxide con-

densation.
In fact. Branstetter declared. the

» CRYOGENIC
™ CHECK VALVE

by LEONARD

Let us review your

special requirements

Wallace O. Leonard, Inc.

373 South Fair Oaks Avenue
Pasadena, California

Telephone SY camore 2-7131

TWX —Pasa Cal 7321 g
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Preserver of Peace...

Wrap-around
bumper for
a continent
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Headguarters— NORAD—Colorado Springs

northernmost limits of Canada and Alaska. Under
the functional control of NORAD will be BEMEWS
(Ballistic Missile Early Warning System) and
SAGE (Semi-Automatie Ground Control Environ-
ment) for the defense of specified sectors. In addi-
tion to its responsibility as prime contractor for
BMEWS, the Radio Corporation of America is
working on other important electronie assign-
ments for NORAD.

Like a huge “"bumper” wrapped around the North
American continent and reaching down along both
the Atlantic and Paecifie shores, the North Ameri-
can Air Defense Command (NORAD) has been
created for operational control of air defense
units of the Army, Navy and Air Foree of the U.S.
and the RCAF Air Defense Command of Canada.
Its field includes the wvast area between the
southern border of the United States and the

RADIO CORPORATION of AMERICA

DEFENSE ELECTRONIC PRODUCTS
CAMDEN, N. J.

Tmk(s) &

actual products of borane combustion
at high temperatures mav even differ
*-.I1]‘.I=-.‘|'1I‘Il11”'l. from those assumed, which
ATe Prim: mh boric oxide and water. De-
spite a EFLLIt deal of work m the area,
details of the actual combustion mecha
nism are still not considered well de-
hned.

'here are problems too of a ven
]'.lf:li_'f:i{,':!] nature that must be sohed
hefore the first hnru‘lcehurning et en-
gine takes to the air. Important among
these are the horie oxide deposits th|1
l" 1 ||] |:|'|;‘-."1.]‘::’I'|'_"'|.1|. AL J'If i_l']'ll'lll'l"ll"-t'lil"l ]“ILl"-.
and on turbine hlm:lmfr

Less severe a prr]hiuu than that pre-
sented by aluminum oxide deposits, it
still requires more rescarch before bhoron
tuels can be used with conhdence
turbojet engines, according to Branstet-
LCT.

Oxide Flow

I'hese deposits of boric oxide, (which
las a melting point of 840F) build up
an insulating laver on cool engine sur-
faces, rL:IL}HltL a point at which the de-
posited oxide flows off at the same rate
il 15 lawd down, This equilibrivim pomt
depends upon a number of factors and
s not at any set thickness. Some
method of controlling the deposits must
be found in order to keep the thickness
of the oxide films within design toler-
ances, according to Branstetter.

On turbine rotor blading, where cen-
trifugal force acts on the deposited film,
it 1s easier to control deposit dimensions
than on a stator cascade. But an actual
quantitative description of bane oxade
deposition s what 1s needed, Branstet-
ter added, before any reliable method
of controlling hlm deposits in jet en-
cings can be developed.

Boron Hydrides

Boron hvdndes are also difheult to
handle. Thev react spontancously with

dir and water at room temperature. 1o

prevent excessive decomposition, they
must be stored at or below room tem-
perature,

They are also vervy toxic. The maxi
mum concentration of boron hvdrides
permissible in a work area 15 measured
m parts per milhon,

However, the handling problems of
the hvdrides can be cased, said Bran-
stetter. by the introduction of a hvdro-
carbon group such as an ethyl radical
into the boron hvdride molecule. And
this is the approach now being taken
v the two present producers of boron-
hased high energv fuel, Olin Mathie-
son C ]t:,mu;.ll Corp. and Callerv Chem-
wal Co., which reportedly are making
tricthvldecaborane and Tnu.'rlnipuum—
horane.

These alkylated boron hvdndes, ac-

cording to Branstetter, possess energy
values intermediate between the pure
hwvdndes and JP fuel.
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lightness

accuracy

T he constant-damped
44 P"tgf
pendulous accelerometer

may be

your answer

SCALE 1:1

Only three ounces in weight, this rugged,
spring-restrained accelerometer has 0.05%,
linearity to half-range, 1% to full range.
Full scale ranges from 2 g’s to 100 g's. Com-
pensated damping 0.5+0.1 from —40°F
to +200°F. Full scale output 7v at 400 cps
excitation. Resolution 0.049, of full scale.

Military Products Department

AMERICAN-‘;StﬂndaI’d

DETROIT CONTROLS DIVISION

100 Morse Street, Norwood, Massachusetts

This ad vred i e i japkeiard e a maffer of reeord anti,
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PERMANENT FILTER CORPORATION

S% COMNVERTIRBLE ST'TIHORDINATED MOTES

WILLIAM R.STAATS & CO,

HNeecinber U, 1035

=

6Y



| Thisisthethirteenth of i« series of advertisements dealing with
XI“ | basic facts about alloy steels. Though wuch of the informi-
| tion 15 elementary, we believe it will be of interest to many

find it usefnl lo review fundamentals from lime lo Lime,

70

‘ tn this field, including men of broad experience whoe may

Manganese in Alloy Steels

A common and economical alloying
agent, manganese i1s both highly
respected and highly essential. It
1s one of the most basic elements
in alloy and carbon steels: in fact,
all analyses contain manganese to
some extent. Whenever the content
exceeds 1.65 pct, manganese steels
are classed as alloy steels.

Manganese is one of the energetic
deoxidizers, and has less tendency
to segregate within the ingot than
most other common elements. It is
quite benehcial to surface quality
in all carbon ranges and minimizes
“red shortness' or susceptibility to
tearing and cracking at rolling
temperatures.

Manganese contributes markedly
to strength and hardness, but to
a lesser degree than carbon. Actu-
ally, the effectiveness of manganese
in this respect depends largely upon
thecarboncontent, forhigher-carbon
steels are more affected by manga-
nese than are the lower-carbon steels.

Another function of manganese 1s
to decrease the minimum-—or crit-
ical—cooling rate. In this connec-
tion it enhances the hardenability.
As might be expected, higch manga-
nese content with increasing carbon
has a tendency to lower ductility
and weldability.

Fine-grained manganese steels at-
tain unusual toughnessand strength.
Such steels are often used in the
making of gears, spline shafts, auto-
mobile axles, steam valves, rifle bar-
rels, cylinders for compressed gas,
and many other products. With a
moderate amount of vanadium
added, manganese alloy steels are
also used for forgings too large to
be hquid-quenched properly.

As mentioned earlier, manganese
1s one of the most fundamental con-
stituents of steel. If vou would care
to know more about its properties,
apphications, and effects 1n alloy
combinations, Bethlehem techni-
cians will be glad to work closely
with vou. The same holds true, of
course, when vour problem involves
other elements of alloy steel.

And when vou require new sup-
plies of steel, remember that
Bethlehem manufactures the entire
range of AISI standard allov grades,
as well as special-analysis steels and
all carbon grades. You can place
complete confidence in their quality.

BETHLEHEM STEEL COMPANY
BETHLEHEM, I’'A.

On thie Pacific Coast Betlilelism products

are sold by Bethlehem Pacifie Coast Steel

Corpaoration, Ky porr Distribnior; Bethlelem
Steel BExport Corporation

BETHLEHEM STEEL

BOEING B-47 jet bomber is jacked up and optically aligned at Oklahoma Air Materiel Area hangar at Tinker Air Force Base,
so that the wing is within 1/30,000th of an inch of its original conhguration, The wing then is clamped in this position during
the Project Milk Bottle modification program, to ensure that it will be in the proper placement when the modification kit is installed
and the wing is recommended to the fuselage. Modification shop is nearly a mile long.

B-47 Wing Project Nears Completion

By Craig Lewis

Oklahoma City—Modification  pro-
gram 1n which the wings of the Boeing
B-47 were beefed up so the bomber
could take the strains of toss-bombing
operations 15 now phasing out here at
Tinker Air Force Base.

Called Project Milk Bottle, the pro-
gram has handled 1,800 of Strategic Air
Command’s B-47 medium bombers
since it was launched last April. Milk
Bottle cost the Air Foree about $30.000
to strengthen the wings of each B-47.

Prime manager for the program was
Oklahoma City Air Mateniel Area; work
also was done at Sacramento Air Ma-
teriel Area and at Douglas Aircraft Co.,
Lockheed Aircraft Cormp. and Boeing
Airplane Co. facilities. OCAMA has
handled over 800 B-47s in its share of
the program.

Ma). Gen. Thomas P. Gerrity, com-
mander of OCAMA, calls Project Milk
Bottle a striking demonstration of the
organization’s flexibility and adapta-
bility, This quick responsc capability is
impaortant here, Gen. Gemty feels, be-
canse OCANA is responsible for logis-
tics support of SAC and 15 prime man-
ager for 95% of SAC's aircraft,

Accident Analysis

Project Milk Bottle stems from ana-
lvsis of accident investigation data and
aircratt ispections which indicated that
some B-47s were developing structural
weakness in the wing area, In the older
aircraft, which started coming off the
production line in 1951, this condition
could be ascribed to fatigue from hard
use and old age. B-47s average anly 400
to 500 fight hours a vear now, but the
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e

BALANCING the aircraft to high tolerances is part of preparation for the Project Milk
Bottle modification program. Tinker's Emest L. Rolland (above) uses optical device to
check hydraulic jack positions. Modification kits were designed by Boeing Airplane Co.
About 1,500 B-475 have been modified.
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Northrop T-38s in Final Assembly

Two Northrop T-38 supersonic jet trainers are shown in final assembly line at Hawthorne,
Calit., plant. U, 5. Air Foree has placed a 516,926,000 order tor manufacture of T-38As,

first production model of the twin-jet trainer (AW Dec, 8, p. 34). Aircraft is powered by
two General Electrie |55 engines; hrst '-35 will make its initial flight next month

hgure was much higher during the ini-
tial training period,

Second major factor was the Ffact
that SAC was using the B-47 for toss
bombing missions u|ml1 in effect,
quires a bomber designed for high ﬂh-
tude massions to do 11fh1:,[ [1]:1% wWork.
With the Low -"u[l'illl[]t' Bombing Svs
tem, the bomber comes toward the tar-
gt at i]i:;h t-[‘l-n::l:.'d and at about 500 ft..
then makes a sharp pull-up, releases its
nuclear weapon and reverses its fhght
path to escape the blast. |

['his vielent muancover when i
I':”I'II.]:‘ B I:ll"-n"»l;_'-l.] |.'|||!}If!"'n:_"'1 ]II:_',I'I.". “'I']'i'liH"'- 111
the bomber’s wings. Other strains come
from the unaccustomed turbulence en-
countered at the extremely Tow altitude
mvolved i the LABS O ration.

Not all B47s developed structural
problems, but there was enough evid-
cnce of potential trouble that last Apnil
the Air Foree decided to modify all o
them. Col. Carl V. EFkstrand, Direc-
tor of  Mamtenance ['ur_[_:-m_--.-nru; ai
OCAMA, told Aviarion Week the
].I]Hg'll._llll Wils ':_'IZ:'[II{'I."_li".I_' 111 t!'l-l._' I R -I.I'I
the older aireraft, some of which werc
nearimg the lnmt of their fatigue hife in
u-;r;m(um; areas, and |‘.|1':'1--:.'1Ltt'u_ i the
case of the nower B-47s.

Bocing did the engineering work on
the modification and developed the kits.
OCAMA managed the program and
scheduled 34% of the work into its own

i e
&itllllilllll"ililili

H‘h\‘iﬁ‘hﬂh\\‘#ﬁh
I ."u 'l-"ril',. lql'h_"' ""
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FROM END TO END...

field **400" . .

Boeing B-52 Bomber Makes Practice Hookup

Test aerial refueling hookup is made by Boeing B-52G missile platform bomber on its first fight (AW Nov,
tanker. Aircraft, soon to enter Strategic Air Command service,

depot here. Sacramento Air Materiel
Area was assigned 14% of the BA47
flcet; Douglas at 'T'ulsa, Okla. and Lock-
heed at Marnetta, Ga., cach did 23
of the work, and Bocing at Wichita,
Kan., did the remaining 6% Douglas
anl |n|.h|uu| WETC 11:r111cr maintenance
on the B-47 at the time, and the proy-
cct dovetatled with their established
capability.

At the height of the program, nine
dreraft a day were delivered from the
OCAMA depot, although the rate is
inow down to hve a ﬂ;i._‘. as the Program
phases out. Turnaround time for a B47
was 15 davs at the program’s peak. Al
one time, IH_II]'-. 500 B-475 were down
1L VATIOUS HI.!::Iu. of |’1::||-4.L1 MVEilk Bottle,
Iut many of these could have been re-
turned to duty within 45 hr. 1f needed.

15 designed to houl North

3, p. 32) with Bocing KC-97
American GANM-TT mussile.

At OCANIA, the Milk Bottle opera-
tion started when the B-47s were deliv-
cred, disarmed and refueled on the
ramp. 1'nel eells were removed and fuel

LOSTOINS [lliltlt' h.lft' Fi]I i]]\i{ELf EEWJI'LJ .l ||L1|

the atrcraft moved into the hangar for
modification.

In the hangar, the B-47 was jacked
np to a calibrated position to rcheve
stresses in the body and wing. The wing

AVIATION WEEK, December 15, 1958

INSIDE AND OUT . ..

Yiteflex

There is nothing like Teflon flexible hose
for tough applications. Now, for the first
time, you get ''finger flexibility'" in large
diameters up to four inches with Spring-
. an exclusive new de-
velopment by Titeflex. Short bend
radius, long lengths, plus “‘Zero Motion
Braid''t make Titeflex Springfield ''400"
the big news in Teflon hose. Write for

complete information, Bulletin 400,

MADE RIGHT IN OUR OWN PLANT

TITEFLEX, INC.
Hendee Street,
Springfield, Mass.
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. . . new lightweight
aircraft transformers
withstand extreme shock

and vibration

A line of rugged, lightweight transformers specifically designed for high-
acceleration, high-shock applications has been developed by Westinghouse
Electric Corporation.

High resistance to extremes of pressure, vibration and shock makes
these transformers ideal for many applications in both piston-powered
and jet aircraft, as well as in high-thrust applications encountered just
above missile-launching pads. Fitted with form-fit cases, these new trans-
formers have no resonant points to well above 500-cycles vibration and
are shock-tested at 50 gravities. They are completely insensitive to very
high differentials of internal or external pressure.

Now in production at the Westinghouse Greenville Plant, these new
transformers are available in ratings from 10 va through 5 kva, single-
phase or three-phase, 400 cycles, 2500-volt test.

Contact your nearest Westinghouse representative for complete infor-
mation on how this small, rugged unit can help solve your aircraft or mis-
sile transformer problem . . . or write Specialty Transformer Depart-
ment, Westinghouse Electric Corporation, P.O. Box 231, Greenville, Pa.

J-TOBTY

you can BE SURE...IF IT5 WEStlllghOllSe k _

wils u|‘_|l']|._d|.I1L |11"m,t| so that 1t was
within 0.030 1n. uf 1ts nrwm 1 umh“m -
tion, and it was -LImL]:uf.l i that posi-
tion so that it wonld retamm the proper
confignration when  the modification
was finished.

he name for Project Nilk Bottle
came from the hinge pin that attaches
the wing to the fmr.hg{ structure and
which is very similar in size and shape
to a quart milk bottle. This hinge ]:En
nstallation was one of the three arcas
where the B-47 wing structure was
bected up.

Wing Strain

In the area where the wing joins
the bodv, most of the stram occurs at
the rear of the wing. At the rear on
cach side of the center scchion 15 one
of the pins which attach wing to fuse-
lage and form the hinge ]:nmn’r for wing
movement. Some of these pins were
developing small fatigue cracks which
encouraged corrosion.

The milk bottle pins were removed
Iy a specially {Iulﬂni’t] hvdraulic puller,
and a large, right- tnﬂlul boroscope was
nsed to Empnfl tlu imside surface of
the forging. Then the hole was bored
out, increasing its dimmeter by 4 in
Pin hole was brought back to its orig-
inal size with a new bushing.

Most of the milk bottle pins were
good enough condition to be replated
and put ]HLL in the aireraft. Those
which showed scoring from wing mo-
tion were discarded.

In the wing box arca, new plates
were installed across the rear section to
reinforce the wing where 1t starts to
sweep back and where the stress s
greatest.  Old splice plates along the
‘mL where the wing meets the “hody
were replaced with new plates with pro-
truding fingers which reach away from
the joint and spread stress loads over
1 ereater area. Bolt holes were reamed
oversize to climinate small ill];'.lt'lft't'-
IOnSs.

Third area of rework was at the pomnt
where the inner and outer wing sce-
tions are joined. Small cracks and en-
larsement of bolt holes were detected
in some B-47s in this arca. Splice plates
inside the wing were removed, and all
holt holes were reamed. Inside plates
were replaced, and new plates were n-
stalled outside this wing junction to
aive 1t greater strength.
~ After the modification was com-
pleted, the aircraft were checked for
lignment and inspected, then reas-
sembled,.  The bombers were  put
through a flicht test program hefore
they were returned to SAC. OCAMA
delivered more than 800 B-47s to SAC
during Project Milk Bottle, including
1 number of aircraft that came through
for inspection before the kits were
ready, then returmed later for modih-
cation.
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Heat - Diceipating ELECTRON
TUBE SHIELDS IMPROVE RAYTHEON'S
CAA “FLIGHT TRACKER” RADAR!

IERC Heat-Dissipating Electron Tube Shield
Solve Critical Thermal/Reliability Problem

Raytheon's thermal-conscious engineers were
responsible for early recognition and
localization of a detrimental heat problem
caused by high operative temperatures of
electron tubes. They overcame the problem in
the “Flight Tracker” system quickly, easily and economically with
[ERC Heat-dissipating Electron Tube Shields — resulting in effec-

tive tube cooling, increased tube life and equipment reliability!

Effective Tube Cooling in Critical Circuits!

IERC TR-tvpe shields are used (as shown)
in the Video Integrator panel, a part of the
moving target indicator (MTI) unit of
Raytheon’s “Flight Tracker” Radar System.
IERC's Heat-dissipating Tube Shields play
a leading role in dissipating heat from the
tubes 1n these critical circuits,

HOW ABOUT YOU? Want to improve equipment
performance—reduce maintenance? Write for
free copy of IERC Heat-dissipating Tube
Shield Guide, today.

PATCECRMTS ZSOTELE
2TEE020 OR PATERT PEHDING

International Electronic Research Corporation
145 West Magnolia Boulevard, Burbank, California

Heat-dissipating electron tube shields for miniature, subminiature and octal/power tubes,
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NOW higher payloads... higher profit

with

AEROJET STANDBY ROCKET ENGINES

EXTRA PASSENGERS,
CARGO or FUEL

AERD CORPORATION
ATLAMTA RIEPORT
ATLAMTA, GA,

ARESTARCH AVIATION SERVICE CO.
LOG AMGELES INTERNATIONAL AIRPORT

LB ARGELES, CALIF,

GALLAT AERD SIRVICE

LOVE FILLD
OaLLLs, TEE,

DALLAS LIRMOTIVE, INC,
QLD TERMIHAL BLEG. -
INTERMATIGNAL ARPORT
HOUSTON, TEX,

GEWEAAL RINCRAFT SUPPFLY CORP.
DETROIT CITY AIRFORT
DETROIT, MiCH.

HOWARD ALRO, INC.
IMTORMATIOMAL RAIRPORT
SAN ANTONID, TEX.

LUNDG AVIATION, INC.
TI0 PARE AVENUT
WiwW YORK, MY,

LUMD AVIATION ;I.'.l-llull- LTe.
MONTHEAL AIR :
DOEYAL, QUIBEC, CANADA

MORTHWESTERM AEROMAUTICAL CO.
WOLD-CHAMBERLAIN FIELD
MINWELPDLIS, MINM.

CAKLAMD RIRMOTIVE COMPANY
HAMGAR WO, I, DARLAND AIRPORT
QARLAMD, CALIF.

FIEOMONT AVIATION, INC,
$HiTH RETHOLOS KIRFORT
WiRGTON-SALEM, B.C.

NEMBERT.- WENMER, IHC.
LAMBIRT FIELD
§7. LOWIS, MO,

RTMOTIVE, INC.
O'HARE FI[LD

FPARR RIDEE, ILL.

LB SMITH NMRCALFT CORPORATION

IMTERMATIOMAL AIRFORT
MIAMI, FLA.

SPARTAN RINCRAFT COMPANY

MUNICIFAL RIRPORT
TULSA, OKLE

WASHINGION AIRCRAFT
L TRAREPORT CORP.
BOEING FIELD

SEATTLE 8, WASH.

AEROJET-GENERAL

CORPORATION

. DISTRIBUTORS

For operators of transport-category aircraft, payload
means profit. Civil Air Regulation No. SR-426, recently
issued, permits considerably increased payloads for
transport planes equipped with 15KS-1000-A1 standby
rocket engines — still requiring shorter field lengths.

The new regulation is based on the fact that the
instantly available thrust of standby rocket engines
more than counterbalances airplane performance

limitations in takeoft and landing.

Consult our outstanding distributors for information
on the 1 5KS-1000-A1 engine and its counterpart for
smaller airplanes, the Aerojet 15NS-250 “Jumor
JATO.” These are the only rocket engines certificated

by the Civil Aeronautics Administration,

fﬁ_neJET-GEHEb_

A SUBSIDIARY OF THE GEMERAL TIRE & RUBBER COMPANY
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PER CENT scores of the single word intelligibility tests (left) plotted on the basis of the average and the standard deviation place both the
double sideband quppruud carrier and synchronous single sideband  svstems below conventional d]:ll]lhhlil-L modulation svstems.  Plot
of Doppler shift vs. intelligibility (right) indicates that for signals with greater than 16 db. signal-to-noise tatio, 90% message relia-
bility can be achieved for much more than a 100-cyvcle shift. Seventy per cent intelligibility equals 100%% message reliability,

USAF Evaluates Single Sideband System

By James A. Fusca

Rome, N. Y.—Change from mnpl-
tude modulation to simgie  sideband
communications svstems for long range
ground-air communications by the mili-
hr!. services has received increased en-
couragement from results of evaluation
tests conducted by USAI's Rome Aur
Development Center.

Commercial and civil operators, how-
ever, consider mihtary ground-air com-
munications needs to be different from
theirs and will resist any immediate
shift to single sideband mh.n‘u- hoth
for ecomomic reasons and because no
hnal agreement as to svstem specihea-
fions exists,

The series of tests compared cquip-
ments emploving  conventional ampli-
t"{.lL ]“”{ilﬂﬂl‘]ﬂn f!!]‘ll]ﬂl HI{EE:]“U—! "'||'|'E
pressed carner, single sideband, and
svnchronous single sideband.  Results
of the tests were presented at the re-
cent meeting of the Airlines Flectron-
ics  Engineering Group in Denver,
Colo.,, by Dr. Joseph H. Vogelman,
who heads the H.EHHL Center's Diree-
torate of Communications.

The most surpnsing feature of the
results was that, while the single side-
hand techmique achieved the antici-
pated sigmficantly higher single word
mtelligibility score than amplitude mod-
ulation, both the double sideband sup-
pressed carrier and svnchronous single
sideband svstems rated below |1n|jh
tude modulation on the same bhasis.

The test program was arranged so
that each of the four high frequency
communications svstems would trans-

mit for ive minutes in succession from

a1 common transmitter site to an aireraft
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cquipped with recevers tor the four svs-
tCms.

The mformation transmitted con-
sisted of phonctically Talanced word
lists ]m,]mru.] by human  engineering
scientists at Harvard University which

were used to measure speech recognizi-
bility or mtelligihility,

Transmitter Site

The equipment at the transmitter
site consisted of an AN/ARC-58 manu-
factured by Callins Radio Co., a donble
sideband  suppressed carrier antun of
the General Electric Co., and a 'TTMC
750 transmitter that could npu.lh' a5
an amplitude modulation  transmitter
with a program amplifier or as a svn-
thronous single sideband svstem with a

Motorola exater. In the aircraft, single
stdeband  and amplitude modulation
were recenved by the AN/ARC-58 SVS-
tem, which mcludes a scparate ampli-
tude modulation recewver actually built
ito it,

Double sideband suppressed carrier
wits recetved on an R-390A receiver
furnished with a General Electric adap-

tor, and svnchronous single sideband
with a Moatorola receiver.

The outputs from these receivers
were successtvely switched to tapc
recorder  as  the  signals  transmitted
trom the ground were changed. The
recordings  were  usually made  over
nugor cities which could be identified
v the test crew without question so
that position and distance to the trans.

Aireraft Locabons Dhte

“S55B: Synchronous Single Sideband
S5B: Single Sideband
'AM: Amplitude Modulation

Articulation Comparison Test Data

Davenport, Towa L0k 5T o v comnans 16 - 58 52
Davenpaort, lowa 14 Ot 57, .0 v o onns 38 e 56 42
Davenport, Towa 14 Oct. 57..... 7() — 70 46
Nashville, Tenn. 12 Mar. 58......4.. T2 54 88 70
Nashville, Tenn, L2 Mar 58 v 80 65 82 88
Nashville, Tenn, 12 Mar. 58... Gl 74 T2 06 54
Terre Hante, Ind. 20 VhY. 5B, . iiens — T S6 Q1)
| Terre Hante, Ind. 20 Mar. 55. . ........ - (1§ 84 56
Terre Hante, Ind. 20 Mar. 58, ........ ) — 56 O 56
Tulsa, Okla. 21 Mar, 58. . .00 a0s — 32 G4 56
|  Springfield. Mo. 21 Mar: S8 vieinias — 34 70 52
Springheld, Mo, 21 Mow: "Buacessaa — 46 65 78

'DSBSC: Double Sideband Suppressed Carrier

Co score
'DSBSC “S55B SSB ‘AN
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Working headgear for Motorola, design engineers

From the arctic to the tropics...from jet altitudes to submarine depths... Motorola design engineers
wear headgear nmatching the varied military applications of Motorola electronics. Working side-by-
side with the Army, Navy and Air Force end user, these engineers provide technical assistance and,
in return, gain first hand operational knowledge. The result—an understanding of user problems re-
flected in the design maturity of Motorola’s military electronics systems.

And as for the many hats, those shown above have been worn on these representative nrograms:
A Integrated Battlefield Communication B Supersonic Rendezvous and Station Keeping © High-speed
Tank Range Finder b Test Range Microwave Relay System E Ballistic Missile Radio Inertial Guidance
System F Shipboard Surface-to-air Missile Guidance G Member, Army Scientific Advisory Panel
H DEW Line Air Defense Radar 1 Strategic Bombing Radars 3 Amphibious Landing System
K Shipboard Air Defense Data System L Tactical Drone Guidance. For data on how Motorola’s military
experience can be applied to your problem...or for detailed information on engineering career oppor-
tunities...write to: Motorela, Inc., Military Electronics Division, Dept. A, 8201 East McDowell Road,

Phoenix, Arizona.
@ MOTOROLA

Military Electronics ﬂlvlsln

CHICAGD « PHOENIX « RIVERSIDE
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Working
laboratories
for Motorola,
engineers

Six Military Electronies Division
plants in three locations...over
350,000 square feet of engineer-
ing and production space devoted
exclusively to the design, develop-
ment and manufacture of ad-
vanced military equipment.

@ MOTOROLA

Military Electronics Division
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miitter site were known for each test.

During the hrst part of the test pro-
eram outage time on the General Ilee-
rn:: an "'uluhrml: cguipments, which
were prototypes, imited the number of
tests on which thevy could be used.
Later in the prngr:ml, however, those
wanufacturers  assigned  engineers  to
keep the cquipments in operabion dur-
mg repeats of the earlier tests.

Program Results

A sample tabulation of the gesults of
the flight test program is given in the
box on page 77. These are some of
the scores made by taking the tapes
and plaving them for an audience of
trained histeners who would write down
the words. Results from all four svs-
tems are included. Where no results
are given, the particular equipment does

not i the OpImMIon of Bome scientists

produce tape suitable for running
SCOTLS.

Total results of the first part of the
program are also shown in the graph
on page 77 (left). Dunng the later part
of the test flight program, no appre-
ciable changes were noted, although

cores for poth the double sideband
Hu]:l]:lrunul carrier and the synchronons
single sideband did improve bv two or
three percentage points.

Ihe scores are plotted on the graph
on the basis of the average and
the standard  deviation, moderately
smoothed, producing a curve that fol-
lows a Gaussian distribution. "The re-
sults show what advantage might be
obtamed by changing from amplitnde
modulation to single sideband. Single
sideband shows a single work intelli-
cibilitv score of 78%, and displays a
Tl..lr'lll‘l.l.h small  standard  deviation:

AN/ARC-58

GENERAL
ELECTRIC

| 55B-0R | ADAPTOR s58

MOTOROLA
RECEIVER

WITH PILOT

| AM | DSBSC

R 390 A
RECEIVER

0

< ' "

| TAPE .
RECORDER

AIRBORNE installation for tests of four different communications svstems.

o
- = 7
I
GPT-750 |AM
| | aN/arc-s8 AN /FRT-30 AM OR (&)
B | D | SSB WITH
55 SBSC | "“BLoT | LINEAR
AMP.
|
| Alc-10 PROGRAM MOTOROLA
(INTERPHONE AMP EXCITER
AMP
| — — . Iﬁ —
S~—, O
TAPE
RECORDER

GROUND installation at transmitter site for tests of four communicabions technigues,
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Not so very long ago a plane was built to per-
form a single task — fly higher, faster or farther.
If armament was necessary, guns or rockets
were added. If a navigation or communications
system was needed, these also were added.

No longer will that old approach work, The
problems are too complex. The consequences
are too severe. The timing is too critical. The
electronies in the modern aircraft perform as
vital a function as the carrier itself. In fact for
many missions the plane is primarily a vehicle
to transport the electronic svstems.

To achieve the integration of these many
clements into a single working unit is the
“weapons syslem concept.”

It takes competent TEAM MANAGEMENT fo
make this “weapons system concept” click!

Hughes has the experience and capability to
manage a team of systems specialists. The
Hughes MA-1 Integrated Electronic and Con-
trol System, combined with the Falcon air-to-

“weapons system concept” click?

air guided missiles in the Convair F-106
all-weather interceptor, represents the first
successful approach of this concepl.

This Hughes svstem provides automatic
miszion control of all vital functions from take-
off to touch-down. It provides automatic navi-
oation, automatic flight control, automatic data
link, automatic attack and weapon control and
automaltic landing system by Digitair, the first
airborne application of a digital computer.

It toolk competent TEAM MANAGEMENT (o mithke
this “weapons system™ click!

Over 6000 highly trained scientists and engi-
neers provide the “think™ at Hughes. They form
the motivation behind the 30,000 Hughes
people dedicating their efforts to the electronics
“systems concepl.”

The experience of these people in the re-
search, development, manufacturing and field
service of advanced electronics systems makes
Hughes ideally suited as an electronics weapons
system team manager.
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A HIT SCORED WPM‘?'/

Electronics scores a hit or miss...without wasting a
missile. In one of these rockets is a miniature re-
cording oscillograph and signal data converter set,
both developed by Hamilton. This equipment pro-
vides an economical means of training pilots, of
evaluating tactics for attacking various targets and

of evaluating control systems...without the expense
of actual firing,

Hamilton has openings for highly creative men
of outstanding electronic and electromechani-
cal knowledge and experience.

HA MILTC_}H WATCH COMPANY

HATHAWAY INSTRUMENT DIVISION
5800 East Jewe| » Denver, Colorado

First Airline Tests
IFirst airline tests of the Comparative
Single Sideband (CS5B) system devel-
oped by Kahn Laboratories has gotten
under way with installation at Aeronau-
tical Radio's Long Island (N, Y.) station,
which serves Canbbean and Latin Amer-
ican regions. Kahn CSSB provides some
saving in bandwidth, improved intelligi-
hility, and can be operated with existing
airbormne high frequency receivers, accord-
ing to the manufacturer. Anne installa-
tion permits transmitter to be quickly
switched from conventional AM to new

CSSB for side-by-side comparisons.

90% of the data is above 60% on the
mtelligibility score,

"unr:hhn:h. modulation, on the other
liand., has a much wider distribution
and the 90% point 15 at 30% telh-
oihilitv. It has a maximum of approxi-
mately 60% lmtlllgﬂ}]hh

A fourth new communications tech-
nigue, the Kahn compatible single side-
land svstem, has been proposed for
test and mav he tested at some later
date, but no cquipment was  made
available during this evaluation pro-
oTA.

Doppler Shift

Because the single sideband tech-
nique centers transmitted power within
a very narrow band of frequencies by
suppressing the carmer and one side-
band, the problem of Doppler shift
arises for ground-air-ground communi-
cations with high speed commerce 1l
and military jet aircraft. This Doppler

shift amounts to approximatelv one |
cyvele per Mach number per mega- |

cvele.

Theretore, another part of the test
program was to determine the effects
of Doppler shift; that 1s, the amount
of Doppler shift that can be tolerated
in the presence of different signal-to-
nois¢ ratios. This part of the program
was performed by psvchologists at Mon-
tana State College.

They used a record plaver which
plaved hists of |:|.1'|nm:l1r:1lh balanced
words recorded by a non-regional voice.
The output was processed through an
andio frequency hlter to cut out all
signals below 300 and above 5,000
cveles and fed into a single sideband
modulator driven from a modul iting os-
cillator. The output then fed a single
sideband demodulator dnven from a
separate  oscillator,  through another
300-5,000 cvcles audio hlter, and re-
corded on an Ampex recorder.

As this was done, different errors
ot  Doppler shift were introduced.
Through this process, a total of one
hundred  different  combinations  of
Doppler shift and signal-to-noise matio
were obtamed. A listener test was then
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Helicop-Hut* Communication Stalions in Flight. Flight test of AN/MRC-60 Radio Set in 5-152
shellar,

Teletypewriter Communicalions Center in Craig Craig Trailer Van (70" x 58" x 51") and 50 Ft. tele-

Model 140 Shelter.

Leader in system mobility

scoping antenna masl.

Craig’s business is putting electronic systems on the move.

The Craig name means leadership in the design, engineering and manu-
facture of lightweight, high strength, high-performance shelters, trailer vans,
antenna masts, transit cases and spare parts containers,

Craig leads the way because Craig builds shelters better — through con-
tinuing research, engineering and design programs, Shelters are field-proven,
stronger, lighter because of Craig’s unique foamed-in-place plastic and aluminum

construction.

And Craig’s engineering staff is equipped to supply your electrical and

mechanical system requirements to
full military specifications — from
basic structure to complete elec-
tronic installation.

"Combine this capability with
Craig’s extensive systems experience
and you receive the combination
vou're looking for: quality, reliabil-
ity and dependability — at reason-
able cost.

Send your system requirements to: Craig Model 14D Shelter nssemhlr Line.

*TRADEMARK AND COPYRIGHT

SYSTEMS, INC.

DEPT. A-2, 360 MERRIMACK STREET, LAWRENCE, MASSACHUSETTS
Tel.: MUrdock 8-6961

Los Angeles 45, California, 6214 W, Manchester Ave.
SPring 6-0025

Haddonfield, New Jersay, 1016 Berlin Road
HAzel 8-2400

Washinglon, D. C., The LaSalle, Suvite B15
1028 Connecticut Ave., N.W., District 7-1575
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There is nothing else like this under the sun. It is the Martin-Denver facility,
birthplace of the Air Force TITAN. It is also this country’s most advanced
and fully integrated big-missile development center. Here, our most formid-
able weapon systems of tomorrow are being designed, built and tested —
from the smallest component to the total system—within a single 7,000 acre

complex. Every top military and scientific expert who has seen Martin-
Denver from within, considers it one of our most valuable national resources.

AVE £ F N § /Ny

SALTIMORE DENVER ORLANDO
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run to obtain a plot of Doppler shift
versus mtelligibility,

The listener test emploved a Gen-
eral Radio Co. noise generator and an
audio frequency attenuator to set up
a noise level of 80 db. above one nulli-
bar noise pressure to the histener. The
output of the tape recorder was com-
bined at varving levels, using audio
filters to keep within the bandwidth
normally  associated with  airborne
cquipment, then amplihed to the hs-
tener. Each listener received a five hour
training penod to become famihiar with
the test procedure. Sixteen tests were
run at cach combmation of signal-to-
noise ratio and Doppler shift.

The results of these Listener tests are
shown in the chart on page 77 (nght),
The signal-to-noise ratio is along the or-
dmate, The frequency error runs from
zero to plus 750 eveles and from zero
to minus 300 cycles. The curve repre-
senting 93%  intelligiility  coincides
closelv. with the curve that would be
obtained for the same information
transmitted over a standard interofhce
telephone line going through onlv one
local switchboard; 55% is as good as 1s
obtained on high grade toll gualitv
telephone hines.

Smgle word intelligibility of 70% 1is
considered to be the region in which
100% reliabality results for English sen-
tences; that 1s, 70% word intelligibihty
gives 1009% wmessage reliability, There-
fore, for a 100 cvele Doppler error and
sero decibel signal-to-noise ratio an ac-
ceptable mtelligibility score is obtained
which has a high reliability in message
content.

For greater than 16 db. signal-to-
nomse ratio, 90% rehability is achieved
for much more than a 100 cycle shift,
It appears on the basis of these figures
that a 100 cvcle tolerance is acceptable
for message intelligibility, although for
numbers only word rehability will be
attained. For the message “climb to
9.000 £t.,”" the rehability of the 9,000
which is the significant part of the
message would be 60% and mav have
to be repeated several times.

o U e——
- FILTER CENTER PP

» Radar Altimeter for Convair B-55—
The AN/APN-110 radar altimeter for
B58 Hustler has an error of only 25 H.
plus 0.025% at anv altitude from 200
ft. to 60,000 ft., according to Radio
Corporation of Amenca which devel-
oped the umt. Entire radar altimeter,
imcluding  flush-mounted  antennas,
weighs only 35 lb., RCA savs.

»New Switching  Thermistor—Novel
tvpe of thernmistor, with positive tem-
perature  cocfhcient, whose resistance
increases abruptly when any specihed

B5
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of Cole Self-aligning Connector Pins’

Pins shown actual size

...to serve 'most every connector need!

Virtually any size, capacity and configuration of electri-
cal connector, with any number of contacts . . . from
miniaturized 7.5 ampere to 300 ampere connectors can
now be made utilizing the new Cole self-aligning Contact
Pins. Relatively simple tooling methods make it possible
to produce even a small number efficiently.

The basic reason why the Cole Connector succeeds where
others fail lies in the unique ball and socket principle of
these self-aligning contact pins. They are flexible, not
rigid as in conventional connectors — therefore always
function easily, dependably despite possible misalignment
due to rough handling, high-shock or vibration. They re-

o o < CURRENT
- o NO. | @®65°C

" i RISE
’E o A-16157 7.5 amp.
A-16156 |5 amp.
. = : | A-16112 30 amp.
@3 | A-16154 75 amp.
A-16153 A-16153 300 amp

Wy | _— I o

" CENTER | LENGTH OF

quire far less pressure to open and close, are completely
reliable under aircraft and guided missile environmental

conditions.

SPECIFY YOUR OWN CONNECTOR

The chart below gives you the necessary data for speci-
fying custom Cole Connectors for your particular require-
ments. Write us outlining the purpose for which they will
be used, number of contacts, capacity, size, configura-
tion and mounting requirements. We can then engineer
a Connector to meet these precise specifications and
build a prototype at low cost for your approval.

*Patent applied for

= om— T

LINE CONNECTOR

SPACING | PINS &
MISC. | SOCKETS—MIN.

-

Cole

s 1V
i 15"
- = ELECTRIC CO.
e 1 5"
- s 8439 Steller Drive
I Culver City, Calif.
1 55 TE 0-4701

desired temperature 15 reached, enabling
it to perform function now requiring
bi-metallic element, has been developed
by Westinghouse Electric Corp.  Initial
qnmhhu of the new switching ther
mistor will be used i Westinghouse
motors for over-temperature protection,
The latter wall provide a 17:1 change in
resistance at temperature between 100
and 125C, but Westinghouse savs it can
control both the switching temperature
and residual (cold) resistance by vary-
ing thermistor composition during man-
ufacture.

» Oh, Say Can You SEE-Sperry Echo
Enhancer, called SEE for short, makes
a small target drome appear as large
as a hmﬂhvr to the radar of an attacking
mterceptor or Bomarce missile.  The
device, which includes Sperry traveling
wave-tube, power pack and antenna,
u{i.[ﬂl': less than 20 1b., company says.
Unit has been tested at altitudes above

10,000 ft.

» Signed on Dotted Line—Major con-
tract awards recently announced by
avionics manufacturcrs  include:

e General Precision Laboratorv, $1.2
million Air Materiel Command letter
contract, for components of the AN/
APN-81 Doppler navigation svstem, for
use in Boeing B-52 and KC-135 and
Douelas RB-66 aircraft.

e Collins Radio Co., contract for more
than %1 million from Vickers-Arm-
strongs for flight control svstems, com-
mummtlt}m Lmd navigation equipment
for use on Trans-Canada Air Lines' 20
new turboprop Vanguards.

e Aircraft Armaments, Inec., Cockeys-
ville, Md., $2.9 million contract from
Civil Aeronauntics Administration for
development of air trafhic control simu-
lator, scheduled for deliverv in May,
1960. New eqguipment will be able to
simulate 60 aireraft and four radars.

® Bendix Radio reports that Panagra
has ordered full complement of its
avionic equipment for airhne’s new
Douglas DC-8 jet transports, including
X-band radar, communication and navi-
gation equipment.
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'MICRO-BEARING
ABSTRACTS

by A. N. DAMIELS, President
New Hampshire Ball Bearings, Ine.

Improved Running Quality 1n critical ap-
| plications is the reason why the An-
nular Bearing Engineers Committee
of the Anti-Friction Bearing Manu-
facturers .'lhhrn iation, Ine.. has estab-
lished Class 7 as the highest United
States standard for manufacturing
tolerances of miniature bhall bearings.
Originally available only on order .. .
and at premium prices because of ze-
| lection from ABEC 5 production runs
.« . ABEC 7 bearings are now offered
by New Hampshire Ball Bearings,
Inc.,, as its minimum standard
at no extra charge,

An item-hy-item comparison of
ABEC 5 and ABEC 7 standards
clearly shows how closer tolerances
improve running quality,

(COMPARATIVE CHARTI

[ —
| RING MEASUREMENT TOLERANCES
ABEC 5 ABEC 7
Both |1, Radial Runout (T1R) Max.| .00D2* 0001~
Inner | 2.| Side Runout with Bore L0003" onoL”
Oulter | 3,| 0.0, Runout with Side Kelnk by L0015% )
Both | 4.| Parallelism of Sides Loooz2” S0 1™
Inner | 5,| Groove Parallelism D002" L0001~
wWilh 3i1das
Ouwter | 6.] Groove Paralfelism L003" 002 ™
with Sides
Inner | 7.1 Bare (1.D.) + D0000"] < 00000~
- 0002* | =—.00015"
Cufer | 4.] 4.0. L DODOO™| = 00000
= _Oooz2"™ - 00015*
Both | 93 Width {Individual Rings) | < .000* = 000~
= QS = .I]'!l}l bl

*ABEC 7 allows .0002" radial runcut for ouler
ring. We haold it 1o 00017,

““ABEC 7 allows —.005",

Radial Runout ., . . the sum of a ring's
out-of-roundness and eccentricity . . .
15 functionally important. In eritieal
high-speed applications, it affeets bal-
ance and true running, In precise gear
trains, it affects backlash and some-
times angular velocity ratio. In closely
designed synchros and similar elee-
trical equipment, it affects air gap
control. Since most bearings operate
with inner ring rotation, yvou’ll notice
that ABEC T cuts the ABEC 5 allow-
ance in half . . . from .0002" max. to
L0001”. For the outer ring ABEC 7
makes no change from Class 5's .0002"
max, However, modern race prinders
work to & nominal zero runout and
L0017 max. may usually be expected.
Cur inspection 11_1]1|=u1u therefore, is
00017, This gives outer-ring rotation
applications the same advantages as
for inner-ring rotation,

Perpendicularity of raceway planes to
axis of rotation is a highly desirable
feature, Its probability 158 determined
by the interrelationship of Side Run-
out with Bore (Inner Ring), 0. D.
Runout with Sides (Outer Ring),
parallelism of sides and groove par-

WHY CLASS ABEC 7 BEARINGS?

allelism with sides of both rings, when
bearings are properly mounted and
seated, If raceway planes are nof
perpendicular to the axis of rotation,
stresses and torque peaks will be de-
veloped within the bearing because
of this misalignment unless radial
¢learance and enlarped raceway cur-
vature are sufficient to compensate.
This effect may be observed in clamped,
preloaded duplex bearings by shifting
the relative position of the rings, re-
clamping and fecl-testing.

Notice that the five perpendiculari-
ty features (2 through 6 in the chart)
have much lower allowances in ABEC
T than in ABEC 5. These differences
in angular inaccuracy mean much in
running quality as bearings become
smaller. For example, non-parallelism
of .0002" on a %" QO.D. (R 2 bearing)
I'E‘.I]!’!'HT'HIS an H.]'I.j.fl]]ﬂi' Errron 'ITI'f :Ll]:]-fﬂlt
2 minutes, But, on a 3/16 0.D. (R 1
bearing), the same allowance means
4 minutes of angular error. That's
why ABEC 7 reduces allowances by
one half or more. The importance of
minimizing angular error is also re-
fHected in the AFBMA tables of allow-
ances, which are generally redueced
within each class as size of bearing
18 reduced.

Envelope Tolerances (7, B, and 9 in the
chart) make little or no difference in
running quality. The only ABEC
change is from bore tolerance of plus
0, minug .0002 in Class 5 to minus
A0S 1n Class 7. This permits mount-
ing bearings to a narrower spread of
fita. Although ABEC 7 allows the
same O.D, and width tolerances as for
ABEC 5, we have reduced 0.D. tol-
erance to plus 2ero, minus .00015"
and, together with other 111.1uuf"1n:-.
turers of instrument bearings, have
reduced width toleranee to minus 001,
The latter minimizes wvariation in
axial spacing of assemblies,

Other Factors that atfect running quality
of bearings are not covered by ABEC
standards. They include: truth of
raceway geometry, surface finishes,
retainer design and finish, radial and
axial play and some ball qualities.
These are discussed in our design

handbook,

DESIGN HANDBOOK
OFFERED FREE

You'll find this up-to-
the-minute, authorita-
tive T0-plus-page pub-
lication a great help
in designing instru-
ments or small electro-
mechanical assemblies.
Write to New Hamp-
shire Ball Bearings,
Inc., Peterborough 1,
N. H.

NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE
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wei— FLY WEATHER-WISE— 8=

These weather items prepared in consultation with the United States Weather Bureau
 —B80

—10

TEMPERATURE “Centigrade

~10
0
+10
0 10 20 30 40 50 60 70 80 90 100
PER CENT |

*Data are fof 3 peviod of approimalely five years 35 compiled in @ reporl, “Temperature Frequencies in the Upper Air,” by Benjamin Ralner, U. 5. Westher Buresy, January, 1946,

UPPER AIR
TEMPERATURE FREQUENCIES

The above curves represent percentage occurrences of s generally less than at either 16,000 f. or 43,000 ft.
temperatures, warmer or colder than specific values, over

the United States. The red curves are for St. Louis. Mis-

To operate ethciently at their respective levels, private
planes and commercial piston and jer airlines must rely
sourt, data® and the shaded areas include data for other  on fuels and lubricants that meet the widest range of tem-
upper air reporting points in the United States. perature vartation. There i1s a Mobil product for every
For example: the temperature over this representative  operating condirion, every type of plane. They range from
city at 33,000 fr. will be warmer than —50°C 75% of the  Mobilgas Aircraft to Mobiljet Turbine fuels . . . from
tume. Therefore it is colder than —50°C 25% of the time.  Mobiloil Aero to Avrex Turbo Oils.

In the vicinity of 33,000 ft. the fluctuarion of temperature Fly Weather-wise . . . fly safely . . . fly Mobil!

You're Miles Ahead with MObil

SOCONY MOBIL OIL COMPANY, INC., and Affiliares: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION, MOBIL OVERSEAS OIL COMPANY . INF©

Y0

BUSINESS FLYING

= Ty .-.

HIGH COCKPIT provides good visibility over sloping nose. P:lmcr: uses NUMerous PlPEI siﬂndard numpnnenl:s tu ease mmntf:nanc:.

Pawnee Ag-Plane Stresses Pilot Safety

Lock Haven, Pa.—Production of the
new low-wing Piper PA-25 Pawnee agn-
cultural aplane, designed to provide
operators with a low L:hl‘ atrcraft capa-
ble of carrving a high pavload and -
corporate numerous pilot safetv  fea-
tures, will be started on a limited basis
in the frst quarter of 1959

[nitial t]lhlﬂtlh will be allocated to
operators in a wide vanety of areas to
[mmdL maximum untilization and evalu-
ation of the Pawnee and its chemical
dispersing equipment while tooling de-
sign and production 15 completed. Full
tooling at Piper's Lock Haven plant
is expected to be completed later in the
vear.

awnee 15 designed to replace the
high-wing Piper PA-18-A agnenltural
u:plnn{:. in  produchion since 1%51.
Some Z,300 PA-15-As have been pro-
duced. Basic reasons for PA-158-A popu-
larity have been low initial and operat-
mg costs; to maintain large sales vol-
nme, Piper will attempt to peg Pawnce
price verv close to that of the PA-18-A,
now selling for approximately $9,100
with both Spray and dust dispersal gear.

Pawnee is the first production aircraft
to emerge from the company's research
and development center at Vero Beach,
Fla., directed by Fred F. Weick, private

and agricultural  airplane  specialist,
W eick, closelv associated, with develop-
ment of the spin-proef Ercoupe, also
was responsible for design of the Ag-l
aericultural airplane during his tenure
at Texas A&M College System (AW
Nov. 17, p. 98). Agl, which has
served as a prototvpe for several post-
war agricultural aircraft, m:h‘.lchtw the
new Pawnee, featured particular atten-
tion to crash-safcty design.

AVIATION WEEK, December 15, 1958

Basically the Pawnee 15 a fabric-cov-
cred steel tube structure powered by
150-hp. Lycoming engine. Gross weight
15 2.300 1b. and usetul load 1s 1,100 ]b.
with a hopper capacity of 110 gal. of
liguids or 20 cu. ft. for sohds. Per-
formance 15 pnmanly aimed at provid-
mg short held takeoff and  landing
characternistics, good control dunng ma-
neavers at low altitudes necessary for
agricultural work.

Safety aspects play an important role
i Pawnee design considerabons smee
agricnltural fAving 15 an unusually hiae-
ardous operation compared with other
forms of general aviabion, Three m |ir}:r
considerations studied by Weick's engi-
neering group on the Pawnee 1:|:ru|1.L-‘[
were tu.

e Decrease likelihood of acoidents by
providing pilot with ample visibility and
good lateral control at low speeds. Ap-
proximately 50% of fatal aenal apphca-
tion runs are the result of collisions
with trees, wires and other obstructions,
Piper engmeers report. By placing the
pilot high behind a sharply sloping
nose, good forward and downward view
15 obtained; low-wing conhguration en-
ables the pilot to see duning turns close
to the ground, and good rearward view
5 also provided,

® Sharp leading edges are provided on
landing gear struts to help the airplane
cut ﬂlrun.l:,h wires and tree branches
with minimum retarding effect. “'here
also 15 a cable running from the top of
the cockpit to the top of the vertical
fin to prevent the tail from being snag-
ged.

¢ Pilot protection in event of a crash is
planned around Weick's considerable
experience with the Ag-1 aned vast mate-

nal comphed by Crash Injury Research
enit of Cornell Medical College, sup-
plemented by data obtained from the
militarv, This primarily involves plac-
ing the pilot behind all heayy ]l'ld[l’-.u and
nh]u:h in the airplane, supporting the
pilot in a heavy harness to prevent his
head from snapping forward into anv
heavy or sharp object and a cockpit that
will not -:.H”.HI!H{. in such a wav that the
structure injures him, It also provides
as much wing and fusclage structure
ahead and below the pilot to absorb
crash shocks and decelerate the cockpit
arca as much as possible.

Fuel Tank Placement

Of the 10 major recommendations
made by Aviation Crash Injurv Re-
scarch for crash survival design, Piper
cngineers have conformed to all but
cne, which objected to locating the
fuel tank n the fu:-.q;']ngu between fire-
wall and mstrument panel,

Their argument is that wing tanks
would require a fuel pump and more
comphicated plumbing, including selec-
tor valve, due to the low-wing conhg-
uration. usclage location pe rnits sim-
ple gravity feed and short plumbing,
Weick points out that many accdents
including fatal ones, have been caused
by failure of “complicated” plumbing
and misuse of fmi sclector, He fecls
that rearward position of the pilot
behind the hopper and his case of exit,
combined with likelihood of remaining
conscions and relatively unimured in a
crash (manv of which occur at low
speeds) favor probability of the pilot
being able to escape in event of fre.

Ta reduce possibility of fatal head
imjuries, which score high in survivable

21
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SITHRORSKY says

The electrical harness being assembled in the upper right
photograph is part of the new Sikorsky S-62 helicopter.
Through this “‘central nervous system,’ the pilot operates
all electrical/electronic components of the aircraft.

And, dozens of A-MP terminal products are used to
terminate and connect this vital “central nervous system.”

There are several good reasons why A-MP terminal
products are used in the "central nervous system” of
today’s aircraft: engineers remark reliabilily; plant
superintendents note economy—1in both {vme and money;
assembly line employees say ecasy installalion; and
inspectors add no rejects.

A-MP products will meet your exacting circuitry
requirements and save you money on total installed costs.

Wrile for more information on the unbealable reliability
and economy of our circutlry termination method.

| ,

>

ANVIP INCORPORATED

GENERAL OFFICES: HARRISBURG,

A-MP products and engineering assistance are available through subsidiary companies in: Canada « England « France « Holland « Japan

PENNSYLVANIA

crash accident studies, Piper is provid-
ing a rounded sheet metal cushion
above the imstruments to prevent the
pilot’s head from striking the gages.
Iustruments consist of a single line of
eages including the standard Piper elec
trical pancl.  Instruments cases  are
mounted on shear pins so that they wall
break away if struck by head.

An extra-heavy seat belt and shoulder
harness are anchored directlv to struc-
tural trusses in the fuselage, relieving
the seat of heavy loads and provision
has been made for optional inertial reel
to support the shoulder harness and
provide pilot with freedom of move-
ment, Shoulder harness straps are per-
manently linked to their respechive
sides of the seat belt to obviate need
for the pilot to collect and fasten four
loose ends, permitting fastening of en-
tire belt and hamess svstem with a
single buckle.

Cockpit Design

To provide slow, progressive Emlure
of the fusclage structurc in the cockpit
bav, top longerons are bulged shightly
outward so that thev will be certain to
bend awav from this area in event of a
severe head-on crash and not pin the
pilot. The fusclage is designed to fail
progressively from the front to reduce
deceleration of the cockpit.

On the recommendations of A, How-
ard Hasbrook, Flight Safetv Rescarch
specialist, Piper also incorporated these
ProvISIons:

e Cushioning head rest is provided to
protect the back of the head and cervical
spine in event of “whip lash™ rear loads.
® To protect pilot’s legs, a metal floor
is provided with 10-in. space between it
and the bottom of the fuselage.

* Projections have been removed from
mudder pedals to protect the ankles.

¢ Shoulder harness follows a hornizontal
plane from the pilot’s shoulders to the
point in the fuselage to which the
upper torso load 1s mibaliv transmitted.
Longitudinal axis of the inertia reel is
set 15 deg. below the arcraft’s longi
tudinal axis so reel will lock when
nominal vertical loads are imposed.

The cockpit has a steel tube turnover
structure and a [Fiberglas and plashc
top. Combination windows and doors
are hinged at the bottom and the air-
plane can be flown with them open, or
thev can be quickly removed. The pilot
seat is well upholstered tvpe used in the
Piper Apache hght bwin-engine execu-
tive transport to provide comfort over
long periods of flight. Apache-tvpe toe
brakes are fitted to rudder pedals and 2
cockpit heater and ventilator are fitted.

Piper has retaimed as many proven
components as possible to hold price
down, lessen feld mamtenance and
spares problem, Wings, flaps and ailer-
ons are derived directlv from the Super
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The "MiniMite" Portable Pyrometer
Indicator gives you laboratory ac-
curacy—in a rugged, versatile instru-
ment. You can use it dependably for a
wide range of temperature measure-
ment, calibration and test purposes.
Carry it around and set it up wherever
you need it. Heavy use won't impair
its performance or accuracy.

Temperature Measurement

When connected to a thermocouple
the “"MiniMite”" will measure temper-
ature directly. Use it for laboratory
work, emergency operation, or as a
substitute for instruments under re-
pair. 1t’s also ideal for a wide variety
of research and test work. Automatic
cold-junction compensation is built-in.

Calibration

You can use the "MiniMite™ to cali-
brate thermocouples—also both po-
tentiometer and millivoltmeter-type
instruments. For calibrating millivolt-
meters, T-E offers a portable stster
instrument, the “"MilliMite.,” as a
variable source of D.C, potential and

| resistance.

Pyrometer
Indicator

=
Accurate,
Versatile

NULL BALANCE,
POTENTIOMETER
TYPE

Scale Range

Despite the “MiniMite's” small size,
individual ranges on its double-range
scale are almost 24" long. A choice
of 49 different range combinalions
covers temperatures from —300°F, to
+3200°F. for Copper-Constantan,
[ron-Constantan, Chromel-Alumel
and Platinum-Rhodium-Platinum—
and millivolts from —6.2 to +062.
Aceuracy is '3 of 17 of scale range.
Convenience
The “"MiniMite” measures only 4" x
5" x 6 and weighs under 4 lbs, It
will funetion in either horizontal or
vertical position. Widely spaced grad-
uations permit easy, accurate read-
ings. Cold-junction compensation can
be cut in or out by a single switch.

Write For Bulletin 64-C

Thermo

aE'C'tric 60..INC.

SADDLE BROOK, NEW JERSEY

In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont.

¥3



FULL VOLTAGE RESTORATION IN

.9
MILLISEGONDS

UNINTERRUPTED POWER FROM PRIME TO STANDBY

“Instantaneous’’ emergency power is just
one of the many practical advanced engi-
neering features of ConDiesel's Maodel
LIPS "

Model UPS* delivers this outstanding per-
formance . . . Where even a few vital sec:
onds count, you cannot afford to be with-
out this unit.

Basically the unit consists of a synchron-
ous alternator and flywheel connected to
a full diesel, liquid cooled engine, through
a dry-type magnetic clutch. When in stand-

by, the diesel does not run, thus greatly
reducing operating and maintenance costs.
The synchronous alternator and flywheel
operate on prime power and when prime
power fails or falls below established mini-
mums Model UPS switchgear disconnects
commercial power and energizes the mag-
netic clutch, causing the rotating flywheel
to start the diesel. When commercial power
returns to normal, the Model UPS will
check its quality for a predetermined

. period, then automatically cut-out and re-

turn to its standby condition.

* UNINTERRUPTED POWER SUPPLY

FOR COMPLETE SPECIFICATIONS WRITE TODAY TO

CONSOLIDATED DIESEL ELECTRIC CORPORATION

POWER EQUIPMENT DIVISION
STAMFORD, CONNECTICUT

Cub, beefed up to take gross weight of
2.300 1b. instead of 1,750 1b. Power-
plant package is same as the Super Cub,
mcluding engine, cowling and engine
mount components. Engine mount,
however, 15 hinged to mmprove accessi-
bility to rear of .]':-:mw:_'r]:ll;nl.t and all con-
trol, fuel and instrument lines pass near
the hinge axis so that engine can be
swung without need for disconnecting
them, To extend engine lite under
dustv conditions, a new Fram pleated
paper air hlter 1s fitted. This umt !1.|.-;
1 standard dust removal cthaency of
099.5% as compared with about 55%
for present filters when they are in good
condition, Piper reports. A Fram full-
Aow oil filter 15 also available as optional
equipment for use i severe conditions.

Landing gear is similar to the Piper
Pacer using an internal Hvdrasorb shock
absorbing svstem. Tri-Pacer axles, Co-
manche wheels and brakes and Apache
tires are htted.

Fuselage is entirelv new, being wider,
decper and longer than that of the
Super Cub. It is 36-in. wide to provide
desired hopper-tank capacitv. Hopper-
tank has short fore and aft dimension
and steep sloping walls to effect easy
chemical unloading. The tank 15 made
of polyester reinforced with Fiberglas
for freedom from corrosion.

The hopper has a large sealed door
which hinges forward and lies fat atop
the fusclage during loading. Opening
is clear of the wings., Bottom of hopper
lias a gate designed to seal whether dry
or wet loads are carried. Hopper 15 lo-
cated approximately on the airplane’s
center of gravity to minimize necessity
of trim changes during operation. Unit
is large enough to permit installation of
a jury seat so that ficld personnel can
be transported.

Side fuselage panels can be removed
to the forward part of the cockpit and
hottom panels are removable all the
wav to the tail to provide easv access to
fuel tank, landing gear shock absorbers,
hopper area, rudder pedals and controls,
The battery is just inside the right door.

To resist corrosion, tail brace wires,
control cables are stainless steel; all steel
parts are protected by a corrosion-re-
sistant finish that has undergone con-
siderable testing at Texas A&M College
and Vero Beach. Inside of all steel tub-
ing is treated with Lioneil. Ignition
switch is a corrosion-resistant tvpe.

Sprav dispersal equipment uses the
came  one-inch  Simplex  centrifugal
pump as the PA-18-A but has improved
scals. Nozzles are on a boom located to
the rear and slightly above the leading
cdge of the wing; boom dips under the
walkways and fuselage. Location per-
mits pilot to watch operation of nozzles
and thev are protected from striking
trees or brush, A venturi-tvpe distribu-
tor 1s used for drv chemicals.
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SWAGED FITTINGS

NEW*NO-MAG”
NON-MAGNETIC AIRCRAFT CABLES

g
|

GOOD THERMAL CHARACTERISTICS
CORROSION RESISTANT

HIGH FATIGUE RESISTANCE

HIGH ABRASION RESISTANCE
PREFORMED CONSTRUCTION:

'l- v =‘ ..__. ¥ . --I..JII_-

® Just as we expected, many air-
craft designers were interested in
the recent announcement of our
new non-magnetic aircraft cable, If
you did not see it, "NO-MAG"" has
these characteristics:

NON-MAGNETIC PROPERTIES ...
""NOo-MAG" cable is made from type
305 stainless steel. It remains non-
magnetic after severe cold working
—1in contrast to standard stainless
steel aircraft cable which shows a
pronounced increase in magnetism
after swaging, wire drawing or simi-
lar operations.

This non-magnetic property of
“*No-MAG" cable eliminates instru-
ment interference from cable mag-
netism.

CORROSION RESISTANCE...

New ""No-MAG' cables have corro-
sion-resistant qualities similar to,
but slightly better than, cables
made of standard stainless steel.

GOOD THERMAL CHARACTERISTICS...
The thermal expansion character-
istics of new ""No-MAG'' cable are
much closer than those of standard
stainless steel or carbon steel cables

Eliminates Instrument Interference!

T, i
—

to the characteristics of aluminum
alloys used in aircraft. This greatly
simplifies maintaining cable tension
under various changes in tempera-
ture.

HIGH FATIGUE RESISTANCE. ..
Preformed construction and careful
processing give new ''NO-MAG
cable high fatigue resistance.

HIGH ABRASION RESISTANCE...
New ""No-MAG"' cable shows greater
abrasion resistance than standard
stainless steel aircraft cables.

TENSILE STRENGTH, while lower than
that of stainless and carbon steel,
is sufficient to enable replacing
these, size for size, with ""NO-MAG"
on many applications where the
characteristics of ""No-MAG'™ are
required.

USE WITH SWAGED TERMINALS. ..
Swaged terminals can be applied to
standard AN dimensions.

COMPLETE RANGE OF SIZES,
CONSTRUCTIONS ... New ""NO-MAG"
is furnished in sizes from 1/16" to 1"
in all of the standard aircraft cable
constructions.

Get the complete story on this new technical development
for the aircraft industry. Write today to Detroit office.

Automofive and Aircraft Division

AMERICAN CHAIN & CABLE

601 Stephenson Bldg., Detroit 2
2216 South Garfield Ave,, Los Angeles 22 « Bridgeporl 2, Conn.




260 hp. Engines Improve Cessna 310’s

-

CESSNA 310C external changes include extending engine nacclles to wing trailing edge.

Gross Wei gllt ............................

Hpcc'd: best power mixture
Max.—sea level

Max. recommended cruise, 709 power

GBI D, o v o i s R AT
Range: lean mixture

Max., recommended cruise, 70%  power

@ 8,000 ft. ... .. i
100 gal., no reserve . ... .. ...

Max, range @ 10,000 . ......
100 gal.,

N TCSCTYC. . . 0.

Viax, recommended eruise @ 8,000 ft.
130 gal., no reserve

. Viax range @ 10,000 ft. . ...
130) f__-,u!., TH TEEETVE &+ oov o vm v v onmnnns s s
Rate of climb—sea level—twin engine. .. ... ..
—single engine. .....,
—twm engime

—single engime. . ... ...,

Scrvice ceiling
Useful load:
tanks

—with auxiliary
tanks

Power loading: (520 hp.) Ib./hp. .

(Including fuel and  oilj—without auixiliary
.1.810 1h.

Wing loading: lbJ/sq. . .. ...

4.530 Ib,

242 mph.

220 mph.

825 mii.

3.5 hr.

2158 mph.
1L L mi,

5 hr.

171 mph.
1070 mi.
.4.9 hr.

215 mph.

1,440 mi.
8.4 hr.
171 mph. TAS
1,800 . /min,

Cessna 310C Performance

TAS

TAS

TAS

TAS

TAS

440 ft./min.

21.300 ft.
T.700 Et.

. 1.794 1b.

4.400 1b.

244 mph. TAS

223 mph. TAS

540 .
3.8 hr.
222 mph. TAS |
1.150 mi.

6.8 hr.

170 mph. TAS

LOY . I

4.9 hr.

222 mph. TAS

1,490 mi.

5.5 hr.

170 mph. TAS

2,060 ft./min.
355 ft./mn.

22.800 tt.
0,700 ft.

1.350 1b,

1.364 1b.

2a:]

8.5

26

By Robert 1. Stanfield

New York—Increases in speed, rate of

climb and senvice ceiling, that exceeded
specification  figures 1 those  phases
checked during Aviarion Week flight,
mark the .uh;] tion  of Luu’umuh]
260-hp. engines with fuel injection to
Cessna’s new  twin-executive  Model
310C.

SNew  six-eviinder 10-470-D L‘llgi:lt'n
together guﬁvmtf_' a total of 520 hp.
(at 2,625 rpm. each), an merease of 20
hp. and 25 rpm. per engine over the
predecessor 310B. Usctul load has -
creased 75 1bo—from 1.735 1bh. to 1.810
Ib.—and gross u.-:.'i[;,h!r is up 130 Ib,
from 4.700 b, in the B to 4,830 1b. in
the 310C.

Price of the new model—559,950—re-
mains unchanged. The contributing
factor here is a high rate of ]:mdm
tion. Since March, I'f'r‘*.w’r when the air-
planc was CAA-certificated, more than
060 Model 310s have been built, includ-
g ]hl.} U-3As (ongmally designated
the L-27A) for the Air Force.

'F'I]L airplane’s fucl injection system
injects fucl under pressure into the cvl-
inder head upstream of the mtake v alve
port where fuel and air are mixed. Even
distribution of fuel resalts in maximum
power output from ecach cvlinder at
any engine speed. The svstem  also

climinates the carburctor and the pos-

sibilitv of carburctor ice, plus the need
of timing of fuel injections into cvlin-
ders.

The fuel injection svstem is a multi-
nozzle continuous-flow type which con-
trols fuel flow to match engine air flow.
A manual metering control and pressure
page, indicating metered fuel pressure,
are provided for fuclair ratios at A1
combination of alhitude and power sct-
ting.

Intake System

The engine air intake system has
been FLE[L'--I“]ILE' for compatibility with
fuel injection, engine and cooling re-
quirements. A blast tube for cooling
the fuel injection pump, metering unit
and fuel strainer 1s pmnflud to |‘:rm-_nt
vapor formation in the mjection system.
The throttle, metering control and con-
trol housing arc mounted dircctly on
the engine to prevent a chiange in con-
trol settings due to engine surge.

Performance, sensitivity and respon-
Jdveness of the 310 were stressed i the
first flight evaluation report on this air-
plane h_x
16, 1956, P 30y, Kev features ewvi-
denced in  piloting the new 310C,
which has more changes and improve-
ments than anv previous 310, mcluded:
e Noise level. Normal conversation was
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Performance

maintained during all phases of flight.
Reduction of exhaust noise over that
of the B-model stems from new mufier
mstallabion and extension of nacelles
over the trailling edge of the wing, 15
in. mufflers, installed in aft portion of
nacelles, have stainless steel onter shells.
I"iberglas packing of more than one-
inch thickness 1s installed between in-
ner and outer shells to absorb exhaust
noise.  Augmenter tubes  have  been
shortened.

* Centralized panel. ARC (Aircraft Ra-
dio Corp.) type FES-1211 avionic svs-
tem uhlm.&. a centralized control panel
that groups together dual-omni, course
director, two independent svstems of
communications (primary and second-
arv), automatic direction Ander, marker
beacon, glide slope, cabin speaker am-
plifier and radio controls. 'The panel
tics in with Cessna’s “eves on  the
road” concept, since the pilot can op-
crate avionic equipment and still keep
his attention on the direction of flight.
e Crnise speeds. At maximum  gross
weight, specifications show speed in-
creases of up to 10 mph. over the 310B.
Evaluation speed runs at high, normal
and maximum range cruise at 8,000 ft.
—pulling 70, 65 and 42% of power,
uﬁ]:u.'ctim:;h—prn:}r:lnu d true air specds of

238 mph., 125 mph,, and 159 mph,
well i excess of Cessna specihications.
¢ Single engime, At 7,500 ft., grossing
about 4,600 Ib. and pulling 22 in. mani-
fold pressure and 2,300 rpm., the right
engine was fe thered. Prior to feather-
mg, pilot’'s feet were deliberately re-
moved from the rudder pedals and, with
engine out, a shight aileron application
slone held airplane on course. The
airspeed slowly dropped off and held
even at 147 mph. idicated, with no
INCICase 1N PoOwWCT.

Airplane flown was N6674B, No, 3
off the production line. Along with the
Aviarion Week pilot was George
Derrv, regional  sales  manager  for
Cessna's Eastern Division, and one pas-
senger, Emptv weight of the deman-
strator was 3,355 Ib. With full fuel
tanks—130 gal.—and light baggage, take-
offl gross weight approximated 4,650 1b.

External Changes

Externally, 310C incorporates these
changes: the engine 1 tt{:llm have been
lllErLﬂthE] from 21.5 . to 22.5 in. In
thickness and L'xl’{:ndtd to the trailing
cdge of the wing. The cowling mcorpo-
rites inner-pan tvpe stiffening, replacing
lateral-hat-section stiffening nsed on the
310B cowl. Contour of the cowl top
has been shghtly rounded to increase
stiffness and ]Jr{znﬂf more engine clear-
anee,

Rudder and elevator tab areas of the

(i

Wi

A

=

CONTIMNENTAL 10-470-D gngine with fuel mjection eliminates carburetor, gives more
even distribution of fuel. Cockpit (below) includes centralized avionie panel,
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DETERGENT OIL

NOW APPROVED BY
CONTINENTAL MOTORS!

Superiority of Gulfpride Aviation Oil Series D Confirmed

ONTINENTAL MOTORS CORPORATION, back in 1955, launched
C an extensive research program which included the testing of
existent and experimental aviation oils.

The purpose of this program was to determine which oil as-
sured the best performance under all operating conditions.

As a result, Continental recently issued Service Bulletin No.
M58-8 announcing the approval of detergent oils meeting their
new rigid Specification, MHS #24.

Gulfpride Aviation Oil Series D not only meets, but surpasses
the specifications established by Continental Motors.

What does this mean to you? It’s an official documentation of
the effectiveness of detergent oil for aircraft engines.

It bears out what Gulf has been saying since 1948: Gulfpride
Aviation Oil Series D is definitely superior in coping with sludge,
varnish, and carbon formations. Your engine stays clean and
safe . . . goes longer between overhauls.

Wouldn’t it be wise for you to change to Gulfpride Aviation
Oil Series D now? Get it at the airports where you get friendly,

efficient Gulf aviation service.

P Gulf-clean engine
AVIATION PRODUCTS

USE GULFPRIDE AVIATION OIL SERIES D

Cessna 310C
Specifications
BOOEL st i i ki a8 36 ft.
Length ... oisiivevmsisn w &, T
Hedht . ovan i o 105 .
Wing amed. .o ovipvaadais 175 sq. ft.
Gross weight. .. ........ .- 4830 Ib.
Empty weight ............ 3,020 1b.
Fuel capacity:
Without auxiliary tanks. ... 102 gal.
With auxiliary tanks....... 133 gal.
Oil capacity (total). ... ... P 1 B
BUBRAEE: i sais e S . 200 1h,
Powerplants: Two Continental six-cylin-
der 10-470-ID engincs with
max. continuous rating of
260 hp. each at 2,625 rpm.

——
Fly safely with a Gugppri

310C have been increased 30% over
those of the B-model. Circuitry of the
fin-mounted rotating beacon has been
reworked to provide steadv, non-blink-
mg navigation lights when the rotating
beacon 15 in operation.

Interior of the 310C is smartlv up-
holstered with a combination of fab-
rics, leather, Formica and Rovalite.
I'vont seat chairs tilt in anv onc of
three positions and may be individually
acjusted fore and aft.

Flight instruments are mounted on
the pilot’s side of instrument pancl;
engine instruments are to the right.
Avionic controls are centercd. New 15
amp. generators replace the 15 amp.
cenerators  as  standard  equipment.
Switches for landing, taxi and naviga-
tion lights, rotating beacon, pitot heat
and cabin heater have been relocated to
the left side of the stationary panel.
Gear indicator lights include “press to
test” and dimming features.

Simple starting procedures and fax
characteristics — nose  wheel  steernng
linked to rudder pedals—are similar to
those of previous models. At takeoff,
sca level pressure was 30.27 in. Outside
air temperature was 13C. Wind was
from the southeast at 7 kt.

Takeoff Characteristics

Once airthorne, speed bult up quickly
and it wasn't nccessary to hold nose
down during initial portion of clhimb.
Minimum climb speed of 95 mph. came
almost immediately after leaving the
runway; normal climb was at 140 mph.
and the 310C gamed albtude m a
hurry.

At maximum gross weight specifica-
tions indicate a rate of climb of 1,500
fpm. at sea level; single engine rate 1s
+40 fpm. (both of these respective
hoosts of 25 fpm. over the 310B). The
airplane ascended through 4.000 ft. at
1.300 fpm. at power settings of 24 in,
manifold pressure and 1,450 rpm. At
7.000 ft. rate of chmb was 1,000 fpm.

The airplane trimmed out neatly dur-
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You Get Performance
at its Brilliant Best

Continental

NOTHING TAKES
THE PLACE OF
PERFORMANCE

. and record after
record —for distance
and endvurance —
proves that perform-
once is what you get
when you fly a plane
with Continental engine.

When You Fly with
Power |

MODEL 0300-A—&CYL.
145 HP. @ 2700 RPM

Performances like that of the Cessna
172 in which Bill Burkhart and Jim
Heth flew continuously for 50 days
go far toward explaining the
sweeping preference for Continental
engines, among users of business
aircraft. When, on Sept. 21, these
pilots landed at Dallas-Garland
Airport, they had been in the air
1200 hours, 16 minutes—more than
seven weeks. Their flight, jointly
sponsored by Gordon Mclendon,
Dallas radio executive; Gulf Qil Co.,
Wpynn's Friction Proofing Co., and
White Rock Aviation School, Inc.,
smashed the 1,124-hour record set
in 1949 by Jongeward and Wood-
house in another Continental-
powered plane, which in turn had
bettered the 1,008-hour mark set
by still a third Continental earlier
in the year.

lantinental Motors [orparation

AIRCRAFT ENGINE DIVISION

MUSKEGON +« MICHIGAN

99



STEEL
FABRICATING

COMPANY

AVAILABLE NOW
FOR LEASE, MERGER, OR SALE

This prominent Southern Calilornia Com-
pany has had an excellent reputation as
a leader in its field (for more than 50
years) as a quality manufacturer of many
lypes of products and equipment for in-
dustry, contractors, and delense.

If your product is maode of sieel., alumi-

num, or other metals, do not fail o ex-
amine this unusual opportunity to acguire
a first claoss company or plant facility.

Can lease lacililles only; exchange slock:
merge; sell assets; or manufacture prod-

ucis o your specifications.

Write: Mr. Robert W. Eberle
712 South Spring St.,
Los Angeles, California

GAERTNER COORDINATE
CATHETOMETER

=

Range 18" x18"™
working distance
8" to iInfinlty.
Reads to 0.001",
Pratractor ocular
reads fo 3 min,
of arc. Erect o

M1238-1818

Makes coordinate measurements
in a vertical plane —

Cuts inspection time!

Two dimensions are measured with one
setting, object does not have to be rotated,
Inspection time is cut in half and reset-
ting errors eliminated. Instrument is
convenient, reliable, precise.

Ideal for precise measurements on
large objects; and ohjects or points in re-
EE%EE-d remote, or inaccessible locations.
A]:rphmtmnq Measu ring jet engine sec-
tions, complicated castings, |:-r|ntE~|:I cir-

cuits, bolt holes and bosses on large piece
parts, etc.

Write for Bulletins 188-57 & 194-57

The Gaertner
Scientifiec Corporation

1256 Wrightwood Ave., Chicago 14, 111
Telephone: BUckingham 1-5335
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mg climb for hands-off ascent. At
5,000 ft., the 310C was leveled off for
speed runs at high cruise, normal cruise
and maximum range cruise. Outside air
temperature at this altitude was 6C.

It wouldn't be difbcult to exceed air-
speed limitations in this airplane due to
clean design and power, particularly n
descent. Aurspeed 15 vellow-hned at 210
mph. and red-hined at 248 mph.

Pulhing 22 in. manifold pressure and
2,450 rpm. (high cruise), airplane indi-
cated 208 mph. for true airspeed
(TAS) of 238 mp]t At 22,5 in. and
2,300 rpm. (normal cruse) indicated
speed was 197 mph. for a true reading
of 225 mph. Reducing power to maxi-
mum range cruise setting for thus alti-
tude—17 in. and 2,200 rpm.—the 310C
indicated 165 mph. for true airspeed
or 189 mph.

Flight i:th:lr:tL'rEr-'tiL*h are similar to
those of the B-model. The 310C s
quickly responsive to light control pres-
surcs: sensitive, but not overly so. Stall
speeds haven't changed: clean, the air-
plane stalls at about 84 mph.; with gear
and faps down, the break comes at
74 mph.

Speed  builds  up
descent. To held a 500 fpm. rate,
pmw was set at 13 m. and 2,500 rpm,
and airspeed at this sething was 168
mph indicated, Pattern *-.]:I"Ltj‘-. remain
the same as those for carher models.
Airplane was flown at 120 mph. on
downward leg, 110 mph. on base leg,
final approach was made at 95 mph.

quicklv  during

New Engines

New engines also incorporate forged,
four-nng pistons which Cessna savs will
give ﬂr:..uf{_r lubrication and less wear,
15 ur:l] a8 nn]::rm-r_d o1l consumption.
Silver allov main bearings have been
aaded. Engine air intake svstem has
been redesigned and imcorporates a re-
movible air fAlter and spring-loaded
door which provides an alternate air
source auntomatically o the mam ar
spurce should become moperative.

The manual alternate mduction heat-
ing svstem control also has been main-
fained. Two speed auxiliary fuel pumps
have been installed in the tip tanks with
:.]JL'f,f] controlled automatically by a
dropping resistor and pressure switch.

Cessna plans to produce 253 310Cs
this first vear. The company has 171
firm orders for the airplane, and present
rate of production calls for two airplanes
per dav. Demonstrator flown by Avia-
rion WEex cost $89.300 and was com-
pletelv equipped with the exception of
de-icer boots and oxygen cquipment.

Navigational and avionic |:~:1u1|:nm.'|1t
included one ARC C-77A control unit;
dual ARC VHF 15-E tlau'ign’fiun;t! SVS-
tem  consisting  of  connmunications,
omni, localizer recever and course indi-
cator; one ARC T-22 transmitter: one

KEY OPENINGS
FOR EXPERIENCED
FLIGHT TEST
ENGINEERS

Chance Vought is continuing to build
strength to man advanced flight test and
demonstration programs, F8U Crusader
jer fighter series, Dyna-Soar and other
advanced vehiecles are among the chal-
lenging assignments, Sophisticated test
and development programs at Dallas
and in California required for these ad-
vanced weapon systems offer rewarding
opportunities for experienced engineers.

Flight Test Project Engineers. M. 5. 1n
AE., ME, or EE. preferred, with 6 or
more years experience in the planning and
execution of flight test projects, which has
culminated in a responsible project assign-
ment on recent advanced weapon systems.
Pl‘{]l]-ﬂli‘:t Engineers are invited to accept the

challen ft r:bf these advanced and sophisticated
test and development programs.

{:I'unliﬁerl engineers who would like to
join Vought's projects in flight test are
m‘l.-flti:-d o IHqU.lf'I:

C. H. Coleman
Assistant Flight Operations
ﬁ-fmmgfr—b'.rpfrfmmmf
Dept. M-21
P. O. Box 5007 ® Dallas 22, Texas

L. B. Richardson
Chief of Offsite Flight Operations
Dept. M-22
P. O. Box 608 ® Edwards, Califorma

CHANCE e
QA G IR

ATRCRAFT

DailLasS, TEXAS
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Vought Vocabulary

vV ig 1- 1 AINCEC. keeping America’s powder dry

in deep water and deep space

Exploration of ocean depths and outer space opens new
avenues of attack. Safeguarding these approaches with
advanced weapon systems is the object of broad studies
at Chance Vought.

Toward space security, Vought's propulsion
specialists are analyzing nuclear and ionic power. Astro-
nautics design teams are studying crew quarters for
spacemen and devices tor escape trom orbit . . . drawing
on the near-space cockpit and capsule experience of
Vought's Crusader 111 fighter developers.

Earth’s ocean basins, too, are potential theaters of
war. Under the Office of Naval Research, Vought engi-

neers are seeking improved ways of detecting and
identifying the submarine — a weapon they know well.

Since 1953, U. S. Fleet subs have carried Regulus
missiles and support equipment.

From this proved performance in missile and
manned weapon systems Vought is forging its new
capability ... weapons for deep water and deep
space defense.

Scientists and engineers: pioneer with Yought in new mis-
sile, manned aircraft, and electronics programs. For details
on select openings write to: C, A. Besio, Supervisor,
Engineering Personnel, Dept. M-21,
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For

Rocket, Aluraft, anb gmunb Support

, INTERLOCK, CONTROL, SEQUE
"ARMING AND COMML mcnnous

RANSISTORIZED

NETWDH‘H
IMEH‘

A CLOCK WITH NO MOVING PARTS

The Transistorized Network Timer is designed for to 29 VDC; other volt ranges are available, Ambient
accurate sequential operation, as an interval timer, temperature may vary from —55 to +125°C, vibra-
for use as an initial time delay in “warm-up” circuits, tion 15g’s to 2000 CPS, shock 50g’s 11 =2 milliseconds.

for step switching, safety interlock applications and Designed to conform to MIL-R-25018, Class B, Type
arming delay circuits. II, Grade 3 as outlined above, this network timer has
This timer features accurate settings from 1 to 60 two pole double throw contacts rated 2 amps. resistive,
seconds held to #=53% over the environmental range. 1 amp. inductive at 28VDC. The unit volume is 415
Contacts are instantly resettable in less than .020 cubic inches and weight 4.5 ozs. This timer uses a

seconds. The unit will operate in tolerance from 18 (transistor controlled RC circuit with no moving parts.

/A /,}zfx

L .
Cook Electric Company
2700 SOUTHPORT AVE., CHICAGO 14, ILLINOIS

DIAPHLEX—Aircraft Components and Accessories. COOK RESEARCH LABORATORIES—Basic & Applied Reseorch. INLAND TESTING LABORATORIES—
Qualification, Environmental, Reliability and Radiotion Testing. MAGNILASTIC—Expansion Joints and Large Scale Metal Fabricotions. WIRECOM—Wire
Communication Protection & Distribution Equipment. ELECTRONICS SYSTEMS DIVISION—Engineering ond Production of Electronic Gear. AIRMOD—
Modernization, Modification, ond Repair of Aircroft. NUCLEDYNE—Engineering and Design of Highly Complex Type Facilities. CINEFONICS, INC.—
Motion Piclure Production. CANADIAN DIAPHLEX, LTD.—Aircroft Components and Accessories,

ARC RT-11A VHF transmitter and
ECEIVET,

Other equipment included one ARC
ADF-21A radio compass, one ARC
I-13A audio amplifier, one headset and
microphone, one DGS-20 Dare ghde
path receiver, one DM-3 Dare marker
beacon receiver, a in-mounted rotating
beacon, auxiliary landing light (right
wing), taxi light, ground service plug
and dual 50 amp. generators and volt-
age regulators.

All of the above make up Cessna’s
Croup I electronics package, with in-
stalled weight of 165 1b. and factory in-
stalled price of 517,100, In addition,
demonstrator was equipped with Lear
[.-2 autopilot and ARC CD-1 course
director.

In addition to the five place standard
interior—two individual front seats and
a three-passenger rear seat—four new op-
tional seating arrangements are availa-
Lle. All options have standard pilot and
front-seat passenger individual chairs.

Arrangements include: two individual
reclining rear seats with a center arm
rest; two center chairs which are the
same as the pilot and front-passenger
seats; two center chairs and one aft
single chair which 15 a stahonarv ver-
ston of the pilot’s seat.

The demonstrator contained one cen-
ter chair and a lounge. The latter,
located directlv behind ]:n]nri seat, has
an adjustable back and headrest, plus
cushions for back rests. The lounge
also will accommodate two passengers;
however, side-bv-side seating on such is
not too comfortable, A curtain, which
scparates the front secats from the re-
mainder of the cabin, is available as an
eptional item.

Interiors of the 310C are available
in color combinations of brown, teal
and green. Exteriors come in combi-
nations of lime and green, blue and
green, gray and brown, grav and amber,
111cT agray and red. White is a common
color to anv of these combinations.
High wvisibilitv paint is offered as an
optional item.

Equipment Liaison Urged
For Business Operators

Dallas—Manufacturers  of  aviabion
cquipment were urged by an oil indus-
trv aviation exceutive to develop better
liaison with the ultimate customer for
their products in order to help business
aircraft operators do a more efficient
job of maintaining their feets.

This plea for a more direct hink be-
tween manufacturer and operator was
made by Henrv W. Boggess, director of
aviation for Sinclair Refining Co., at a
meeting here of the Aviation Distribu-
tors and Manufacturers Assn. He said
the biggest area for improvement from

the flect operator’s point of view lies in
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MAJOR INTERNATIONAL CARRIERS SELECT

PRA,
'.- s

&)

Alk FRANCE

l FOR JET-AGE LONG RANGE NAVIGATION

LORAN has long been recognized as the
reliable, highly accurate system of long
range navigation, LORAN is already imple-
mented and in service over North Atlantic
and Pacific air routes, with immediate ex-
pansion planed w0 cover other important
areas, (oo,

MNow, LORAN becomes an even more
practical navigation system, with the de-
velopment by Edo of a simplified, light-
weight, pilot-eperated unit. This compact
equipment, weighing only 29 i:mmls in-
stalled, can be mounted in the cockpit. From
it the |:ulm obtains directly read line-of-po-
sition information, withour having w con-
sult tables or make complicated calculations,

Thoroughly tested in transoceanic opera-

tion, Fdo LORAN has been ordered by Pan
American, BOAC, KLM, Air France, Sabena,
{Jantas, Cubana, Lufth:u.n:ia and "\-’atig Air-
lines for installation in their jet and turbo-
prop Heets. Other international carriers have
also indicated their intention to use LORAN
to assure precise, reliable, long range navi-
gation,

EDO AIRBORNE LORAN,

LUFTHANSA Nadd 048

Conirol panel ond 3J-inch
scope are mounted in cockpit
for operation by pilet or co-
pilot. Receiver (left) occupies
44 ATR rock. Instelled weight
of complete system is only
29 |lbs., and compact wunil
requires only a small fraction
of space formerly required.
Designed and manufactured
by Edo, o major supplier of
odvonced electronic systems
for the United States Mavy
—sonar, radar, ASW equip-

ment.

For the complete data on Edo Model 345 Airborne Loran
send for Technical Manual #3501, Dept. C-11.

EDO Corporation

Callega Paint, Lang lsland, New York

e Design @ Research

ENGINEERS

® Development
® Electrical Controls ® Gearing @ Bearings

Send Resume and Technical Background Data to:
SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, lIL.

SUNDSTRAND AVIATION

Projects include constant speed drives,
hydraulic motors, pumps and other com-
ponents for commercial and military air-
craft and missiles.
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MISSILE GUIDANCE
AIRBORNE RADAR

TELEMETERING
SONAR

There are important positions available
in these small, independent engineering
groups at Bendix-Pacific for high level
engineers from semor grade and up.
Bendix-Pacific is particularly interested
in strong, analytical engineers who have
the calibre and capabilities to advance
Into  systems engineering programs.

' Please write W. C. Walker your
gualifications or fill in the
coupon and ‘mail it today.

w. C. Walker, Engineering Employment Mgr.
Pacific Division, Bendix Aviation Corp.
11600 Sherman Way, North Hollywood, Calif,

| am interested in this engineering field —
| am a graduale engmear wilh degree.
| am not a gradvale enginear but have

years experience.

Name
Addrese
City

Zone____State _
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followmg through and making sure
cquipment does the job for 'ﬂ.'lgt:ith it
was designed.

Boggess listed a number of factors, -
cluding faulty mstallation, lack of parts
and lack of proper knowledge how to
maintain and operate equipment, that
call for closer hason between the man-
ufacturer and the customer, e said
“it would seem that such liaison 1s the
prismary responsibility of the manuofac
turer.”’

This improved laison doesn't neces-
sarilv call for a batterv of saies engi-
neers.  Boggess suggested that much
could be accomplished if the customer
received with every component a con-
cis¢ manual coverning installation, oper-
stion and hmitations, maintenance and
parts availability, Fleet operators could
sive hme with manuals to help them
in their service work, and he said that
manufacturers  would  probably  save
money on service by furnishing such
manuls. |

Many Heet operators choose to service
and mamtain their own aireraft, rather
than using fixed base operators, and
Hoggess said that parts availability 15 a
problem in these operations. He enh-
cized manufacturers who refuse to sup-
[ﬂ}-' detailed parts, like small brushes or
warings, for the equipment they make.

"1t 15 understandable that most man-
nfacturers prefer to deai with publie,
local repair stations whose emploves are
supposedly schooled in the maintenance
of their products.  However, manufac-
turers should realize that there aren't
enough quahfied fixed base operators
to scrve Amernica’s business  aireraft
flect,” Boggess sad.

“Many of the larger fleet owners op-
erate their own shops,” he added. " Thev
do this in order to avoid delavs wlach
are inevitable when depending upon
authorized repair stations.  Fleet oper-
ators emplov skilled mechanics and
specialists.  The mamtenance person-
nel of large feet operators are usually
competent to service and  maintain
vour products. With just a little help
from vou in making technical informa-
tion and small repair parts for vour
merchandise available, our maintenance
headaches could be maternially lessened.”

Shifting to a discussion of merchan-
dising, ADMA members were asked to
create a consistent public mmage of
their companies by Edward Marcus of
Neiman-Nrcus, Inc., a Dallas depart-
ment store.

Marcus talked of the ments and dis-
advantages of merchandising established
national brands, He pomted out that
the distributor of a national brind
item has to accept possibie price-cutting
or a market that mav suddenly be taken
awav or split with other distributors.

In a panel discussion of sales promo-
tion problems, Dave Dows, of Airwork
Corp., poimnted ont that a product has

work in the fields of the future at NAA

WELDING
ENGINEERS

HIGH TEMPERATURES
HIGH ALTITUDES

Los Angeles Division of NAA
ig looking for graduate engi- |
neers with at least two years
experience in welding to work
on hot, high-flying weapon
systems and space ships such

as B-70, F-108, and X-15.

If selected for one

positions, you'll plan and
coordinate applied research
projects in fusion welding of
materials for high tempera-
ture applications. These proj-
ecls include development of
design data and manufactur-
ing problems for ultra high
speed and high altitude air

vehicles,

For more information pleasze
write to: Mr. A. M. Stevenson.
ngineering Personnel, North
American Aviation. Inc.. Los
Angeles 45. California.

THE LOS ANGELES DIVISION OF

NORTH
AMERICAN
AVIATION, |

of these

NC. |
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to be merchandized throughout the
entire  distributive channel and that
cooperation is necessary from the point
of manufacture all the way through
to the customer sale. He reminded the
group that the distributor 15 close to
the customer and therefore can give
the manufacturer a better idea of how
a1 product is being received, as well as
keep the manufacturer’s name before
the public.

Close scrutiny of cooperative adver-
tising proposals was urged by Al Hart-
ing, of Southwest Airmotive. [le sad
that manufacturers should look closely
at such ideas before rejecting them be-
canse “if we do it for vou, we would
have to do it for evervbody.” Harting
said such proposals could have value,
and the manufacturer should consider
accepting them selectively.

Various pleas were made for more
help from the manufacturer to the dis-
tributor in such areas as advertising,
promotion and the preparation of mail-
ing lists. But one delegate countered
these arguments with the observation
that the reason manufacturers appomt
distributors is to avoid this burden.

PRIVATE LINES

Type certification of Ttalian Tight
IFiat-Nardi F. N, 333 amphibian s
nearing completion at Forlanini Airport,
Milan, under jurisdiction of U. 8. Civil
Acronautics Administration’s Paris of-
fice. Four-place amphibian has 165-
mph. cruise speed, 775-mi. range and
1,014-1b, useful load. Nardi will attempt
to sell the aircraft in the U, S.

Piper is marketing its 150-hp. I'n-
Pacer under the name Carnbbean, offer-
ing the airplane in two versions, basic
model selling for 58,395 and de luxe
version costing $9,350. Primarv differ-
ence in models 15 instrumentation.

Tactair Levelair antomatic fight svs-
tem has been developed for Cessna,
which is taking entire first vear's pro-
duction from the Bridgeport, Pa., cquip-
ment maker. Levelair will be offered
as optional factory installed equipment
on Cessna's 1959 models 175, 180, 152
and Skvlane., Two versions will be avail-
able: T-1, primarilv an anti-spiral sta-
hility aid, priced at 5793, and the T-Z,
which has course selector and heading
lock features added, priced at 51,095,
Fquipment is “building block™ tvpe.
enabling T-1 owners to add T-2 teatures
and more advanced T-3 autopilot ele-
ments as desired.

Soviet Union purchased several Super
Aero hight twins from Czechoslovakia
for three-passenger air taxi services in
the Kiev area..
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choose one of these reliable pickups

CEC’s seismic-type transducers are recognized
for their dependability in such applications

as monitoring jet-engine vibration, missile static
tests, and analysis of machine-tool vibration.
Among the complete line are these
representative types:

4-102A For vibrations in the 8- to 700-cps range,

amplitudes to 2 inches. Weighs 10 oz. Temperature
range is 0° to 150°F. See Bulletin 1546-X1.

4-118 Weighs less than 1.5 oz. Measures vibrations

from 50 to 500 cps at amplitudes up to 0.12 inch.
Usable from —65° to 4-500°F. Bulletin 1535-X26.

4-123 Economical and rugged, with constant damping
from —65° to +500°F. Omnidirectional, operates from
45 to 2000 cps. Weighs only 4.25 oz. Bulletin 1596- X5.

Call your nearest CEC sales and service office
about these pickups, or write for the listed Bulletins

and our new General Catalog, CEC 1308- X1.

Transducer Division @

Consolidated
Electrodynamics

300 North Sierra Madre Villa, Pasadena, Calif.,

s your problem ...

RECOGNIZED LEADERS IN GALVANOMETERS, TELEMETRY, PRESSURE AND VIBRATION INSTRUMENTATION
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EQUIPMENT

First Details of B-58’s Air Conditioner

B ¥ Ba Iy 1 'n]]jr

Windsor Locks, Conn.—Convair B-58
Hustler's extended ﬂight envelope, en-
durance and heavy avionic cooling loads
demand  an  environmental  control
svstem described as the most compre-
hensive on any military production air-
craft.

avstem was developed by Hamilton-
Standard, which will develop air condi-
tioming svstems for the North American
B-70 chemical bomber and F-108 Nach
3 mterceptor (AW Dec. §, p. 34).

The Mach 2 B-58 utilizes an open
air cvele air conditioning svstem  de-
signed to perform the follow ing function
with the least ram air drag, thrust loss
due to engine bleed and ‘n.unhr addition:
® Pressurize crew compartment, some
avionic gear and the fuel tanks.
® Cool avionic equipment, prevent over-
heat of interior aireraft structure and
maintain comfortable cockpit tempera-
FUTES,
¢ Remove rain from the pilot's wind-
shield and defog and defrost canopy en-
closure.
® De-ice the engine inlets.

Warm air manifold to the svstem
serves the secondary function of ducting
cngine nﬂrtmg aur,

The size and density of the B-58 de-
mands an air- um{htmnmg svstem with
a complex air flow distribution and
control system. This is further com-
plicated by the necessity of controlling

REMOVAL of upper wing panel over in-
board engine exposes water boiler of B-58 air
conditioning system.
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BOOTSTRAP or bleed-blower refrigeration system of a Convair B-58 is illustrated in sche-
matic diagram. Cooling air is bled from compressor section of General Electric 79 engine

through the primary (air-to-air) heat exchanger,

Air then passes through compressor boost-

ing temperature and pressure before going through secondary heat exchanger and, if above

the ambient boiling point, the air-to-water heat exchanger,
compressor lowering the pressure still further,

temperature of the aircraft’s underslung
weapon pod.

In evaluating various refrigeration de-
signs, Hamilton-Standard sclected a
svstem  utilizing a  turbine-compressor
umt which increases the pressure of
engine bleed air rather than a ram-
blower configuration i which the tur-
bine powers an exhaust fan to facilitate
ram air flow over the heat exchangers.

This “bootstrap”™ or bleed blower
configuration was selected because the
increased turbine nlet pressures aval-
able with this design permit adequate
svstem  performance at low  engine
power without having to resort to 2
variable nozzle turbine. Result 15 a
simplification of the turbine compressor
and system controls.

Ram Air Flow

The problem of securing adequate
ram air How across the heat exchangers
i5 solved at high speeds bv utihizing
the relatively Elgh PIEsSure  Iecovery
of the mamm engine mlets. Ram ar 15
taken from the engine intakes, passed
over the ]:unnmn and secondary heat ex-
changers, and discharged at the trailing
cdge of the engine pvlon. At low
'-:]:I-LL[]’-. and on the ground where less
capacity is required, an ejector utilizing
compressor bleed air induces sufficient
ram air fow.

Bleed air 15 cooled by ram air m the
primary heat exchanger. Atter modula-
tion, according to flow demands, the air
has both temperature and pressure in-

Air then powers the turbine.

creased by the compressor. Air tempera-
lure is reduced again by the secondary
heat exchanger and, if above the am-
bient boiling point, by the air to water
heat exchanger (water boiler).

Use of the water boiler requires that
40) gal. of water be carried in the air-
craft. Hamilton-Standard savs that this
weight penalty is offset by the efficiency
1m.1 small size of the unit, Unit is an
aluminum  plate-in  construction  de-
signed to withstand numerous frecze
and thaw cveles. Boller can handle
270,000 Btu per hr. for heat transfer
with 12 sq. ft. of water surface and a
weight of less than 10 1b.

Fuel tank pressurization air 15 taken
just upstream of the turbine at pressures
appreciably higher than engine bleed
J1T Prossurc at 1dle [Hgll't'[. POWLCT, Alr
15 then expanded through the turbine
where heat is extracted and the com-
pressor 15 powered, At low bleed pres-
sures, the compressor provides the high
pressure ratio across the turbine neces-
Sdly to maintamn svstem fiplflt"- hence
the name “bootstrap svstem.

Air leaves the turbine at tempera-
tures ranging to — 1501, Prior to leav-
ing the refrigeration section, the cooled
air passes through an impingement-tvpe
water separator which removes free
water (droplets or ice), preventing the
formation ot fog or frost in the cock-
pits.

The system contains two complete
refrigeration packages located in the
wing and pvlon over each inboard en-
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gine. Either package can mamtain the
svstern in the event of faillure of one
of the inboard General Electric ]J79

turbojets.
Uutput from the two refrigeration

packages is joined at the fuselage and
is ducted aft to force-cool aft-located
avionic equipment and forward to cool
the cabin and cabin avionic gear.

Under normal operating conditions
the air is exhausted from the cabin
through the avionic compartment, and
then overboard through the cabm pres-
sure regulator valve and aft overboard
vent in the unpressurized avionics com-
partment. Pressure regulator valves is
among the largest ever built, to satisty
avionic cooling weight flow demands
in low density air.

[f the crew compartment is not
pressure-tight due to combat damage, an
cpen access hatch or other failure, the
avionic compartment would overheat
under normal How conditions. 1o pre-
vent this, the system automahically goes
imto reverse flow in which the air flows
into the cabin through the aviomcs
compartment and then overboard
through the pressure leak.

Reverse flow operation 15 accom-
plished with a four-port fow distribution
valve which has a pressure relief capa-
bilitv. Minimum flow sensor combined
with the cabin pressure regulator valve
calls for more cabin flow as the valve
nears the closed position.

Cooling Effect Simulator

Cooling eftect simulator in the svstem
controller switches the svstem from
normal to reverse flow and controls
the level of flow to maintain adequate
avionic cooling, Simulator contams a
heater, sensor and overheat switches
and is cooled by air fowing in parallel
with air cooling the avionic gear in the
cabin. Sensor is connected to the amph-
her controlling the system modulating
valves, (upstream of the compressor in-
let), and modulates the svstem airflow
to maimntaim a simulator température of
200F. The overheat switches are set
to put the system in reverse flow at

TURBINE-COMPRESSOR is part of B-58 re-
frigeration package. Compressor permits fuel
tank pressurization at low engine speeds,
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215F and to light a warming lhght at
230F.

Every controller is orificed and cali-
brated to follow a specification curve of
pressure times the drop in pressure
versus inlet air temperature for the
correct simulator temperature of 200F
in normal flow and 150F in reverse Aow.
MManufacturers of all avionic equipment
in the cabin have been supplied these
specification curves for design of equip-
ment cooling provisions.

Cabin Temperatures

Comfortable cabin temperatures are
maintained by adding heated air to
the cold air cabin mﬂrm as required.
[f the cabin temperature is too hot
when the avionic equipment 1s satished,
cabin sensor and ampliier will override
the avionic sensor and wall assume
control of the throttle valves. The
minimum fow sensor im the cold air
ime wall override both of the other
controls i1f neither calls for suthcent
cold air flow to mamntain cabin pres-
sunization and ventilation.

Cabin temperature Sensor and tem-
perature contral knob 1s located at
the pilot's station. Manual controls
provide temperature adjustment for the
second and third crew stations.

Warm air is used to provide ramn
removal and defogging of the canopy
imterior, Hot engine bleed air 15 mixed
with discharge air froom the primary
heat exchanger bv a modulating valve
controlled ln a pmmmh{ sensor down-
stream of the mix point set to control
to a nominal 280F. When warm air
manifold temperature at the sensor is
above 2I80F, the modulating valve is
closed and only primarv heat exchanger
discharge air is used. Operation of the
rain Tf_‘ﬂ'lﬁ'l.'ﬂ system can send tempera-
ture of this air to S500F.

Rain removal from the pilot’s wind-
shield is attained by venting hot air
from a 10 in, Aush slot in front of the
left forward pane of the windshield.
This prevents the formation of ice
and the impingement of water drop-
lets on a 150 sq. in. area of the wind-
shield. A pressure of 20 psig. at the
slot, minimum temperature of 250F,
and a weight Aow of 47 Ih. per min.
were found to be optimum.

Defogging of the cockpit interior is
accomplished with a defog valve which
modulates warm air from the manifold
mto an ejector. This entrains cabin
air to reduce the overall temperature.
Air from the ejector mixing chamber
15 blown over the inside surfaces of the
four forward panes of the pilot’s canopy
through nozzles at the base.

Ground cooling 1s provided by an
external air conditioning cart. The high
densitv and large cooling amrflow de-
mand of the B-58 causes a pressure
drop that is unusunally high, T ]h::- size,

HIGH-
PRECISION

Making high-precision cams of all types
is our specialty, For the post decode,
Eonic cams have been supplied to
industry for use in control mechanisms,
computers, fuel controls, special mao-
chinery, etc., especially where extremely
close tolerances are imperative. Many
of these have limits of .000100".

opecial machines developed by Eonic
engineers achieve this high precision

. without the cost penalty unavoidable

using conventional methods.

Organizational flexibility assures fast
delivery of a single experimental unit
or a production lot,

If you require face, cylindrical or 3-
dimensional cams in any guantity, let
us quote your requirements or call col-
lect for further information.




work in the fields of the future at NAA

THE LOS ANGELES DIVISION OF

NORTH
AMERICAN

ELECTRO-
MECHANICAL
ELECTRONIC

ENGINEERS

A BS or advanced degrees in
EE, ME. or Physies, may
qualify you for a career at
NAA. home of the advanced
B-70, F-108, and X-15.

Flight Control Analysis,
Reliability Analysis, Flight
Simulation, Systems Analysis.
Electrical Systems Analy-
sis and Design, Mission and
Traffic Control. Fire Control.
Bombing Systems, Elec-
tronics Systems Integration,
Flight Controls. Ground Sup-
port Equipment. Airborne
and Electronie Test Equip-
ment.

Applied Research in Ra-
dome Development. Antenna
Development, Infrared, and
Acoustics,

Please write to: Mr. A.M.
Stevenson. Engineering Per-
sonnel. North American
Aviation, Los Angeles 45,
California.

EIATION. INC.
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complexity and cost of the ground unit
required has caused relocation of the
cooling inlet from the wheel well to
just aft of the cabin. This has reduced
the Lnnlmg air demand: however, 1n-
telligent scheduling of avionic equip-
ment [Immg ground test 15 recom-
mended to avolwd an overheat condition.

Single Failure Concept

Entire air conditioning system of the
B-556 was designed in consideration of
the single failure concept. All com-
ponents in the svstem are designed
and arranged to funchion with the
fatlure of anv single component up:
stream or :ﬂimmm attecting their per-
formance.

Maximum temperatures and pressures
imposed by the fwlure of anv one pres-
sure regulating device, pressure limiting
or temperature limiting device will not
result in svstem breakdown. This single
failure concept also was used i deter-
mining design requirements for tem-
F‘I'Lrlftll.'f, ind ]m:M PIessure.

Hamilton-Standard was aided i the
sclection and development of the boot-
strap  system by an extensive  [BM
computer program, Evaluation of vari-
ous configurations and optimization of
the sv stem was computed on an equiv-
alent weight basis. All parameters such
as ram air drag, thrust loss duc to
bleed air usage “and weight of water
used during a mission were carried as
the effect on range of an eqivalent
welght,

This weight added to the actual sys-
tem weight gives an equivalent weight
total for one particular svstem in one
particular Aight regime,

This procedure must be used over a
number of tyvpical aircraft missions and
the resnlting weight penaltics compared
to  determine the optimum  svstem.
I ffectiveness of this procedure hinges
largely on the ability to closelvy define
the aircraft’s fanction.

Flow Analysis

Woeight penalty method of svstem
optimization required extensive thermo-
dyvnamic analvsis of the Alows, tempera-
tures and pressures in all possible fight
regimes. In the complex distribution
systern of the B-58, this would not be
feasible without ¢lectronic computing
machines. Hamilton-Standard points
out that just sizing the ram air heat
exchanger, for u.lmpft required analv-
sis of six or eight flight conditions for
some 15 or 20 heat exchanger arrange-
ments.

Programming job, which mvolved
24,000 words of instruction on an
IBM 704 computer, was accomplished
at United Aireraft’'s computer section
at East Hartford, Conn.

The two vears since the B-58 made
its first Hight have brought about cer-

IMPINGEMENT-TYPE water separator re-
moves free water from the refrigerated air,
eliminating ice or fog in the cockpits.

tain modifications to the air condition-
ing system.

*51 total of 16 svstem components
have been ruw:it.nwmd Transistonzation
of the syvstem controller resulted in @
welght reduction from 18 to 12 1b.

I“irst  Hlights of the B-58 brought
complaimts from fight test crews about
uneven cabin temperatures. A h.mpuf
arv adjustment in the electronic sim-
ulator of the temperature controller
corrected the situation. However, work
15 continuing on a redesign of the
controller and minimum PICSSUrZIng
air flow sensor cireuitry.

Test Discrepancies

Other flight test discrepancies that
have been encountered include troubles
with turbine lubrication and the water
separator coalescor. External overflow
ol svstem is now 1|1|:|_'}r|mrlltu:] im the
turbine and frequent servicing from the
lower wing surface ensures a full turbine
o1l sump. Water separator coalescor
bav, which requires changing after each
flight, is accessible through a pancl on
the upper wing surface, "u’:::mlhlhl‘x 15
i muul‘unuct problem on any svstem
HIJH_L'I{i throughout an aircraft such as
in the B- -,F-, air conditioning svstem.
Convair, however, n:luLnl:r:_tatu.*m!ﬂ]lh
of the air L-r:lll{;]itlnnmg ?1.1.:-.!'[_111 15 ‘not
unreasonable.”

All tactical B-58s will have a pressure-
safe or Fail-close pressurization  system
rather than the fail-open {:m'u:upt'nri-rri-
nallv specified. This change, a depar-
ture from usual Air Force ]]Inlffhtq:l}n
means that pressurization will be main-
tained 1n the event of a valve failure.
Purpose of the change is to relieve the
crew of the necessity “of wearing partial-
pressure flight suits, 1'L'E|LI1H."(| by regula-
tion on -ﬁ fi ]1h above 35,000 ft.
Endurance of ﬂ]-L' B-58 would make
compliance with this regulation ex-
tremelv hard on fAight crews, The Air
Force hopes that 'u.l'fh a pressure-safe
svstem, the wearing of partial-pressure
suits will prove unnecessary,

System change to cmnp]v with pres-
sure safe r:.qulr{'mnm involved turning
valves around so that a d11phmgnl
tupture would drive them closed instead
of open.
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WHO'S WHERE

(Continued from page 13)

Honors and Elections

Louis F. Polk, of Bendix Aviation Corp,,
has been elected president of the Amencan
Ordnance Assn. succeeding Gen, Benjamin
W, Childlaw, of Thompson Ramo Wool-
dridge, Inc. Also: Edward G. Uhl, of the
Orlando, Fla., division of The Martin Co.,
appointed a regional vice president.

Dr. Stanford S. Penner, California Insti-
tute of Technology professor of jet pro-
pulsion, has been elected Chairman of the
Combustion and Propulsion Fanel of
\GCARD, the Advisory Group for Aero-
nautical Research and Development for
NATO.

C. M. Britt, vice president-sales of South-
crn Airways, has been elected president of
the Air Trafic Conference of America, a
division of the Air Transport Assn, Cur-
rently Mr. Britt is serving as hrst vice
president of the conference, and is a mem-
her of the executive committee.

Joseph J. Reino, Washington National
Airport Tower, has been elected national
president of the Air Trafhic Control Assn,
Other officers are; Charles H., Newpol, vice
president, CAA Region 1 Office, New York
Cityv; Comelius Feven, secretary CAA Wash-
mgton Office; Joseph C. Few, treasurer,
Jacksonville ARTC Center.

D. H. Hollowell, vice president of Con-
tinental Motors Corp., succeeds Francis L.
Hine, president of Airwork Corp., as presi-
dent of the Aviation Distributors and Manu-
facturers Assn. Elected vice presidents of
ADMA: Panl A. Kennedy of Southwest
urmotive Co., and E. H. Fitch of B. F.
Goodrich Aviation Products. Elected direc-
tors of ADMA: William L, Carolla of Air
\ssociates; H. Webster Crum of Aveco's
Lycoming Division; Horace A. Smith of
Pacific Airmotive Corp.; Robert W. Brattvet
of BG Corp.

Changes

Raymond ]. Stefany, manager-aviation
sales, Lamp Davision, "iu"h'u.-«'ltin.ghmtsc Elec-
tric Corp., Bloomfield, N. ].

Jules Mersel, manager, Data Processing
and Operations Department, Computation
and Data Reduction Center, Space Tech-
nology Laboratories, Inc., Los Angeles, Calif,

Don Fairchilds, chief of promotion, Elec-
tronics Division, Ryan Aecronautical Co.,
San Diego, Calif.

Philco Corp.’s Government and Indus-
triall Division, Philadelphia, Pa., has ap-

inted the following product managers:
A. J. Vick, military communications; Jerry
Spiegel, missiles; A. T. Pollock, communi-
cations systems; Gordon E. Fredenick, ad-
vanced technigues.

Morris Schulkin, head of the newly cre-
ated ASW (anti-submarine warfare) Elec-
tronics Section, Electronics and Electrical
Department, The Martin Co., Baltimore,
"n.l[!j.

R. O. Wolcott director of administration,
\eronautical Division, Minneapolis-Honey-
well Regulator Co., Minneapolis, Minn.

Hercules Power Co.'s new solid propel-
lant plant, Bacchus, Utah, has selected the

(Continued on page 112)
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FOR SALE
AT PRIVATE LIQUIDATION

for

West Coast Manufacturer

MODERN SPAR,
CONTOUR, SKIN MILLS

FULLY AUTOMATIC

For Use On Non-Ferrous, Steel
or Stainless Steel Material

1—Spar Mill. Fully Automatic. Horizontal "‘Rise and Fall’" Duplication from Prefile Cams.
Vertical trace conversion with swerve movement. Duplication from horizontal cams.
574" between uvprights. 32" x 176" traveling table. Full hydraulic operation,

2—5Spar Mills. Fully aufematic. Herizental “Rise and Fall” Duplication from templates.
Vertical trace conversion. Swerve movement duplication from horizontal cams. 63"
between uwprights. 38" x 18°6" traveling work table. Full hydrauvlic operation.

1—Contour Skin Mill for Vertical Trace Milling. Fully Automatic. 54" between uprights.
48" x 137" traveling work table. Full hydrauvlic operation.

1—Contour Skim MiIl for Horizontal “‘Rise and Fall”” Duplication from Profile Cams. Fully
Automatic. 49V%"" between uprights. 327 x 13'3" traveling work table. Full hydraulic

operation.

1—Cantour Skin Mill for Horizontal "'Rise and Fall™ Duplication from Profile Cams and
Vertical Trace Conversion for Pocket Milling, 73" between uprights, 71 x 34’
traveling work table. Full hydraulic operation,

1—Contour Skin Mill for Vertical Trace Milling. Fully automatic. B3V%" between uprights.
&4 x 12°6" traveling work table, Full hydravlic operation,

1—~Contour Skin Mill for Vertical Trace Milling. Fully automatic &0 between uvprights.
58" x 14" traveling work table. Full hydraulic speration.

1—Contour Skin Mill for Vertical Trace Conversion for Pocket Milling. Fully auvtomatic.
484" between uprights. 40° x 13 traveling work fable. Full hydraulic operation,

I—~Contour Skin Mill for “Rise and Fall’" Duplication from Profile Cams. Fully avtomatic,
484" belween uprights, 40°° x 13° traveling work table, Full hydraulic operation.

1—Contour Skin Mill for “Rise and Fall’' Duplication from Profile Cams, Fully autematic.
&0" between vprights, 48" x 156" traveling work table. Full hydrauvlic operation.

All Machines Can Be Inspected Under Power.

Plant Located in Los Angeles Area

Phone — Write or Wire
for Quotation and/or Inspection Appointment

INDUSTRIAL PLANTS
CORPORATION

316 S. LaSalle Street 90 West Broadway
Chicage 4, lllinois New York 7, New York
Tel: WA 2-7315 Tel: BArclay 7-4195

Toledo, Ohio
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SPACE TECHNOLOGY encomposzes all
af mon's eflorts devoted to tha explora-.
Han of the universe, from his attempis 1o
understand the basic lows of notura ond
the sarth, to travel by men ond machines
throughout the solar systam and bayond.

Man and his machinas . . . aircraft —<missiles
—space vehiclas . . . are based on sarth,
ond must deal with tha aorth’s anvironmant
in order to raach thesa distant gools,
They misst, also, deal with hastile, unknawn
anyiromnmanis,

spoce Technology, therefors, includes
avary discipline of the physical and lifa
sciences ond every focet of engineering
necassary 1o translote these sciancas into
succassiul Right through space.

® ® e Swinging over every spot on Earth, these visucl
probes will scan with photographic, TV, infrared and
radar eyes. As they flash over the U.S., they will reveal
data collected during their sweep around the globe —
or ilm will be ejected 1or recovery.

They were first described in an exclusive AVIATION
WEEK article October 14, 1957, Latest technical devel-
opments are being reported with almost a weekly fre-
quency. Among the many proposed uses for reconnais-
sance satellites are mapping, weather observation,
astronomical studies and surveillance,

Even now, this program affects hundreds of policy de-
cisions and procurement awards, Both the satellites
and the missiles used for launching are already in
existence. The first attempt to launch a reconnaissanc

satellite is expected to take place in early Decembe

Developments in Space Technology markets are shapec
by today's decisions in the aviation industry. That's why
your message, your advertisements—your product, your
company, your facility — belong in AVIATION WEEK.
It's the one publication gqualified to speak to these de-
cision makers.

Sell Today the Market of Tomorrow: SPACE TECHNOLOGY

A McGraw-Hill Publication -@
330 West 42nd Street, New York 36, N. Y.
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Engineers
See

‘the job

through

at' Ronw:
R &

Engineers at Rohr enjoy the special satis-
faction of seeing their ideas take shape
from plans straight through production,

Mo studies that get pigeon-holed . . . no
projects that never get off the ground
. « » but important engineering jobs that
get into production right here at Rohr.

And, Rohr, today offers experienced én-
gineers the opportunity and security re-
flected in a backlog figure of over a
quarter-billion dollars — more than 60%
of which is in commercial contracts.

Currently Rohr needs Design, Liaison, and
Structures Engineers who have a back-

ground of achievement . . . and who
desire a future with greater satisfaction

and accomplishment,
If you qualify, please forward full resume

at once to J. L. Hobel, Industnal Rela-

tions Mer., Rohr Aircraft Corporation,
Chula Vista, California.

Chula Vista and Riverside, California

lollowing for the technical staff: Johm H,
Main, design superintendent; William ],
Rue, production superintendent; James 0.
Spitenogle, ballistic development; William
M. Bogart, inert components; Edward P,
Whaley, evaluation: A. Richard Shoff, in
strumentation; Dr. Loren E. Morey, tech
nical specialist: Gordon W. MeCurdy.
techmical assistant,  John E. Greer, works
manager, has charge of over-all management,

Dr. Donald G. Wilson, general manager,
stromberg-Carlson, San Diego, Calif., Elec-
tronics  Division, Stromberg-Carlson  divi
sion of General Dynamics Corp., Rochester,
M. X,

General Electric’s Missile and Space Ve-
hicle Department, Philadelphia, Pa., has
named the following managerial team for
the Re-Entry Vehicle Projects Operation:
R. L. Hammond, program office-research
and development; O. E. Enders, initial oper-
ating capability; R. A. Passman, preliminary
systems design; 1. M. Clausen, SARV pro-
gram; A, E. Buescher, re-entry vehicle sys-
tems engineer; R. ]J. Pierce, svstems evalo-
ation; H. Kimel, projects technical support;
F. E. Rushlow, business plans and opera-
tions; Dr. W. Raithel, advanced engineer-
ing; S. H. Sigler, administrative engineer;
. P. May, project engineering.

Wayne Johnson, director of engineering,
Chicago Acrial Industries, Melrose Park, 111,

L. H. Benzing, assistant to the vice presi-
dent for operations, Stavid Engineering, Inc,,
Plainheld, N. T.

John W. Gillings, director of product
planning, Aeronautical and Instrument Di-
vision, Robertshaw-Fulton Control Co,,
Anaheim, Calif. Also: George Schateman,
director of the Division's fluid controls
department.

Ralph 8. La Montagne, manager of mar-
keting, Missile Electronics and Controls
Department, Defense Electronic Products,
Radio Corporation of America, Burlington,
Mass. Frank E. Greene succeeds Mr, La
Montagne as manager of marketing, Air-
borne systems -Department, RCA Defense
Electronic Products, Camden, N. T,

Sidney Frankel, director of engimeering,
Sierra  Electronic Corp., a subsidiary of
Philco Corp., Menlo Park, Calif.

FEdward P. Hofstra, qualitv assurance
manager, Missile Systems Division, Lock-
heed Aircraft Corp.. Van Nuys, Calif.

George E. Tubb, director of marketing,
Laboratory for Electronics, Inc., DBoston,
Muss.

Edward J. Whalen, director of contracts
and customer relations, I'TT Laboratornies,
a division of International Telephone and
Telegraph Corp., Nutley, N. ].

Ray V. Clute, assistant to the vice presi-
dent-sales, Huck Manufacturing Co., De-
troit, Mich.

Dr. Harry G. Romig, director of reliabil-
itv, Hoffman Laboratories Division, Hoff-
man Electronics Corp.. Los Angeles, Calif.

Fredrick S. Mitchell, chief engineer-
mdustrial products. Electronies Division,
stromberg-Carlson, a division of General
Dvnamics Corp., Rochester, N. Y. Also:
William ]. Stolze, manager-technical staff,
and Leslie D. Catlin, manager-engineering
services.

Meril E. Johnson, manager of the Wash.
ington, D. C., ofice of AC Spark Plug
Electronics Division of General Moton
Corp., Milwaukee, Wisc,
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EMPLOYMENT OPPORTUNITIES

ENGINEERS:

1*:‘:

Does this whet your creative appetite?

Engineers and scientists of merit are wanted—right now—for long-range futures with Goodyear
Aircraft Corporation, prime contractor of the new Subroc weapon system, largest producer of
rocket-engine cases, ploneer of Pinpoint guidance, builder of the largest acquisition radar structures

in history, creator of new ground support systems of unparalleled mobility.

And more. PG

For Goodyear Aircraft—with multimillion-dollar expansions already completed in the most modern

of engineering and research facilities—is a prime factor in the rise of a host of new fields:

In “black box” systems, structural-plastics fabrication, virtually every phase of weapons develop-
ment, space navigation and exploration, escape systems—even inflatable aircraft.

If this bill of fare whets your appetite, you're invited to join the round table at Goodyear Aircraft
—where some of the best brains and nicest people you ever met are tackling sparkling futures with
stimulating gusto. Pay and benefits are excellent—and the company is great! Care to join us? Write,
with complete confidence, to Mr. C. G. Jones, Personnel Dept., Aircraft Corporation, Akron 15, Ohio,

GOODFYEAR AIRCRAFT

Pinpaint=T. M. Gosdyear Alreralt Corporation, Akron 15, Ohio
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EMPLOYMENT OPPORTUNITIES

THE PERCEPTRON

A RESEARCH TOOL FOR THE STUDY OF PERCEPTIONM,
MEMORY, AND THINKING BY MACHINES

A NEW FRONTIER

AT CORNELL AERONAUTICAL LABORATORY

Currently under study at CA L. is a unique non-biological system capable,

without human assistance, of absorbing, identifying, classifying, memoriz-

ing and utilizing dara to form concepts. Extending the basic theory of the

Perceprron and exploring its potentialities 1s a current C.AL. research

project. We seek to advance and enlarge scientific and engineering knowl-

edge in the area of artificial intelligence. It is a goal that requires imagina-

tive men morivated by an urge to breach barriers. To qualified people, we

ofter participation in advancing this exciting new field in a climate con-

ducive to personal progress and ready recognition of individual contribu-

tions and attainments.

CORMNELL AERONAUTICAL LABORATORY, INC. of Cornell University

fteld in a 4&8.page

J. V. Ruch

Buffalo 27, New York

Nama

WRITE FOR FREE REPORT

The stoary behind Cornell Aerronou-
fical Loborolery and ity conbribu-
tiens to oceronaultical progress s
repart, A
Decade of Reseaich.'' Whether you

are inlerested in C.A.L, a1 o place
te wark ar ta walch, you will find
**A Decade of Ressarch'’ both use-
ful and pertinent, Mail the coupon
naw far your fres copy.

I
I
I
I
I
I
I
I
I
I
l
I
I
v |

CORNELL AERONAUTICAL LABORATORY, INC.

Please send me ""A Decade of Research.'’

Street

l_r.'.: ity

I_l:l ne State

F—————-—I
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O Please Iinclude employment Information

L-_—_-——I

NEED
ENGINEERS?

An employment advertisement

in the EMPLOYMENT OPPOR-
TUNITIES SECTION will help

you find the engineers you
need. It's an inexpensive, time-
saving method of contacting
competent personnel for every
engineering job in the Aviation

industry. The all paid circula-

tion of AVIATION WEEK offers
you an opportunity to choose

the best qualified men avail-

able.

For rates and information
write : _

Classified Advertising

Division

AVIATION
WEEK

P.0. Box 12
New York 36, N. Y.

AVIATION WEEK, December 15, 1958

I—
DISENCHANTED
ENGINEERS

If your preésent employer hons failed (o
utilize your full potentinl, why not permit
us to explore the parnmeters for yoor per-
sonnl qualifications with the many
dynamic young companies in aviation,
¢lectronices, missiles and rockets, We now
have in excess of 4,000 openlngs in the
SR.000 to £40.000 bracket, all of which are
fee paid. Why walt? Send resume In
duplicate ut once to:—

FIDELITY PERSONMEL
1218 Chaestnut Stroet, Philodelphia 7, Pa.

\| ANUFACTURER'S AGENTS

W WANTED _goo=""|

. . « by Michigan producer of air- X
and vﬂcuum-meltrm:l, high-temper- o
ature and specialty alloys —
primarily for aircraft and missile
applications. Sheet, wire and
bar stock forms. Reply with
information on experi-
ence, present products,
area and type of
company served.

HAWV-5362 : d ‘k
Aviantion YWeelk T : e :

A e e s s s oe——— ==
-

i

Do you need
CANADIAN REPRESENTATION

Young aggressive company in alectrical  and
mechanical accessories with proven techniecal and
aalas record offers first class represéntation. Manu-
facturing design and test facilities. Can manu.
facture oF assemble. Highest referenceas. Write in
confidence,

MA-G51%, Asletiogs YWisek 3
Class, Adv, Div., 100, Hox 12, N, Y. 6, X%

ADDRERS BOX NO. REPLIES TG: Rox No,
Clasgified Adve, v, of fhis publicaiton,
dend 1o officed mearcel poil.
NEW YORK 16: P. 0. BOX 12
CHICAGOD p1: 520 N, Michigan Ave.
BAN FRANCISUD §: G3 Post SI,

POSITIONS VACANT

Wanted: 2 experienced helicopter pilots,
minimum 3000 helicopter hours, preferably
Hell time. Must have mountain experience.
Agrieultural Aying an asset., Permanent posi-
tinn, hirxhest domestic salaries. P-9325,
Aviation Week.

Airline Director of Industrial Relations. Ex-
perience in personnel work and labor reln-
tions furnish complete resume and late ple-
ture to G. Robert Henry, Executive Vice
President, Bonanza Alr Lines, Inc., P. 0. Box
391, Las Vegas, Nevada,

Foreman-Superviser, Carburetor and Engine
Accessory Overhaul. Strong on supervision—
25 mechanics—Top lead men work with vou,
Salary ETHE00L start. Send resume. P-9442,
Aviation Week.

POSITIONS WANTED

Military pilot strongly desires change. Ex-
tensive single-engine fighter, jet and Multi-
jet experience. Married, 33 vearas old, Willing
to travel. PW-9480, Aviation Week.

Commercial Instrument Instructor Pilot avail-
able. Age 33, ATR written completed. 1000
houra military and airline experience. Resume
on requeést. PW-04538, Aviation Weeak.

Air Force Helicopter Pilot 1100 helicopter |
hours commercial license experience Sikor- |
sky, mountainous, college gradunte, age 31,
married, 2 «ohildren. PW-0517, Aviation

Week,

A. F. Pilot, 26, college grad., desires pos.
combining muanaogement & fving. Speaks
Spanigh, CAA c¢omm. pilot lie. with single,

multi-engines, & engine ratineg, Avail, Jan.
99, PW-9522, Aviantion Week, ]
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EMPLOYMENT OPPORTUNITIES

'HAVE SENSORS ... WILL TRAVEL

Flving at 50,000 feet, probing the
heavens up to 150,000 feet, Bendix
personnel during the years imme-
diately ahead will be finding out
more about the world's weather
than man has ever known. A new
project, to be undertaken by Bendix
Systems Division for the U, 8, gov-
ernment, will employ jet airveraft,
flving distances up to 4,500 miles at
Mach 0.95 to measure cloud forma-
tons and look inside storms with
radar sweeps extending 150 miles
from the plane.

Using rocketsondes, dropsondes,
computers and new aircralt sensors
the system will collect and analyze
atmospheric phenomena on a global

scale from the earth’s surface well

Bendix Systems Division

Ann Arbor, Michigan

into the stratosphere. Officially
designated the AN/AMQ-15 Air
Weather Reconnaissance Program,
the new project will be carried out
in cooperation with Boeing Aircralt
Company and six other Bendix divi-
sions, under the Bendix Systems
Division's general supervision.

The new program offers an out-
standing opportunity for qualified
scientific and management person-
nel in the fields of physics, chemistry
and meteorology with upper atmos-

phere and air sampling background.

| For complete details, write Technical Personnel |
i Department A-1215, Bendix Systems Division,
| 3300 Plymouth, Ann Arbor, Michigan,
L
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TEST EQUIPMENT ENGINEER John W. Lloyd
tells why his work in the B-70 weapons

system at IBM Owego affords him the cre-
ative engineering career he always wanted,

Assignments now open include...

MAGNETICS ENGINEER to design and analyze
magnetic core circuitry for use in advanced digi-
tal computers. Assignment entails application of
these circuits to logical connectives and systems.
Qualifications: B.S. or Advanced Degree in E.E.
or Engineering Physics and 2 to 5 years’ experi-
enca with magnetic circuitry. Must be familiar
with fundamentals of non-linear magnetics and
have strong interest in logical circuit application
of magnetics.

PACKAGING ENGINEER to undertake develop-
ment and design of packaging techniques and
mechanical design of electronic equipment: to
investigate temperature effects on packaging; to
offer design support to computer, radar, and
inertial development groups; to analyze present
and proposed packaging design and recommend
improvements,

Qualifications: B.S. in E.E. or M.E. and experi-

ence or advanced Knowledge in latest electronic
packaging techniques.

RADAR ENGIMEER to analyze ultimate limits of
present technigues and develop new concepts of
providing topographical sensors for advanced air-
borne and space systems; to design airborne
radar pulse, microwave and deflection circuitry;
to analyze doppler radar systems in order to
determine theoretical accuracy and performance
limitations.

Qualifications: B.S. or Advanced Degree in E.E.
and 3 to 5 years' experience in radar systems
development, including display equipment and
circuits, control consoles, and doppler or search
radar design.

CIRCUIT ENGINEER to undertake advanced cir-
cuit design based on transistor-diode logic for
digital systems; to review new circuits for appli-

cation in digital control systems; to define basic
techniques for improving performance character-
istics; to participate in advanced analytical stud-
ies associated with application of transistor
circuitry to pulse and digital systems.
Qualifications: B.5. or Advanced Degree in E.E.
and 2 years' experience with pulse circuitry,
transistor circuit design or digital technigques.

GROUND SUPPORT EQUIPMENT ENGINEER to
assist in planning complete ground support
equipment, including flight line, shop and depot
equipment, for an advanced airborne weapons
system. Must be experienced in development of
test equipment for automatic checkout of com-
plex weapons systems, including computers,
radar, and inertial equipment.

Qualifications: B.S. or Advanced Degree in E.E.
or related fields and 3 years' experience in devel-
oping ground support equipment.

A wide variety of exciting career opportunities awaits creative
engineers and scientists at IBM Owego in applying I1BM's com-
puter tech ngl::_igy to integrated B-70 bombing-navigation systems.

Test Equipment Engineer John W. Lloyd, describing his assign-
ments at IBM Owego, says: “Test equipment engineering is par-
ticularly stimulating when it's part of a project as new and impor-

tant as the B-70, sometimes described as a ‘huge flying computer.’
Right now I'm coordinating the design of engineering support

equipment for an advanced digital airborne computer, part of the

B-70's bombing-navigation and missile guidance system. There's

a minimum of routine. In order to design test equipment you

must know—or learn—about the equipment to be tested; among

these are radar, servo systems, digital and analog computers, and
inertial guidance. | see my professional growth assured as |IBEM

continues to develop computers for airborne applications.”

IBM is a recognized leader in the computer systems field. Its
products are used for both military and commercial work. You
will find ground-floor opportunities for professional advancement
at |IBM Owego, where the "“small-team’’ approach assures quick
recognition of individual merit. Company benefits set standards
for industry today, and salaries are commensurate with your
abilities and experience,

Ideally situated in rolling New York State countryside, Owego, in
the Binghamton Triple City area, provides an excellent environ-
ment for gracious, relaxed family living. Owego's proximity to
both New Yark City and the Finger Lakes offers a pleasant variety
of recreational opportunities.

CAREER OPPORTUNITIES IN THESE AREAS...

s« Airborne digital & analog computers
* Ground support equipment

* [nertial guidance & missile systems
¢ |nformation & network theory

« Magnetic engineering

* Maintainability engineering

s« Optics

* Radar electronics & systems

= Servo-mechanism design & analysis
¢ Theoretical design & analysis

¢ Transistor circuits

There are other openings in related fields to broaden your skills
and knowledge,

Qualifications: B.S., M.S. or Ph.D. in Electrical or Mechanical

Engineering, Physics, Mathematics—and proven ability to assume

a high degree of technical responsibility in your sphere of interest,

FOR DETAILS, just write, outlining background and interests, to:
Mr. P. E. Strohm, Dept. 5241
International Business Machines Corp.
Owego, New York

MILITARY PRODUCTS DIVISION
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EMPLOYMENT OPPORTUNITIES

oW
Upportuntties

ELECTRONICS ENGINEERS
and
MECHANICAL ENGINEERS

with 2 to 7 years' experience
(EE, ME, AE or Physics)

These positions are with
General Electrie’s Ord-
nance Department, con-
tractor for some of the
most complex weapons
syatems ever conceived—
including POLARIS
project fire control and
guidance systems and
TALOS handling and
launching equipment.
Based in Pittsfield, Mass-
achusetts — heart of the
Berkshire fishing and
skiing countrv—the Ord-
nance Department offers
professional advance-
ment in a winter and sums-
mer vacation paradise.

IMMEDIATE OPENINGS
IN THESE AREAS

* Systems Development
Design and Development

= Fire Cantrol Engineering
Gunfire and Missile
« Electronic Circuit Development
* Inertial Components
* Field Service and Evaluation
s [uality Assurance

* Field Testing
(Positions in Florida)

Send resume in confidence to:
Mr. W. Fielding, Div. 58 WX

ORDNANCE DEPARTMENT
OF THE DEFENSE ELECTRONICS DIVISION

GENERAL &3 ELECTRIC

100 Plasties Avenue,
Pittsfield, Mass.
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Now, not just "blips”, but
detailed pictures out of the soup!

MNow Philco hluh rosoluticn radar pictures.

Philco pioneers new concepts in

Conventional radar scope "blip" image.

ALL-WEATHER HIGH RESOLUTION RADAR

I"I-um the wonder-world of advanced electronics comes this Space Age “all-seeing

eye,”” Compact enough to be used in a wide variety of advanced operatuonal
vehicles, Philco high resolution radar 15 especially well suited to air and space
navigation, reconnaissance and combar area surveillance,

Philco, in conjunction with the USAF Air Research and Development Command,
has perfected new tuhmquu in radar signal processing. Called REDAP*, this
new system produces clear, detailed pictures of any area in ropographic relief,
from behind the protective cover of cloud screens, midnight fog or extremely

high altitudes.

At Philco, human resources, plus ultra-modern facilinies add up to amazing
versatility and gigantic capacity. Current activities include research and development
in such felds as missiles and guidance, weapons systems, electronic computers,
infra-red, communications and navigational systems, as well as advanced
radar techniques.

In the wonder world of advanced electronics. look to the leader. Look ahead . . .
and }’{]'Ltlll choose Philco ! sREGrEtEAED PHILED CORPORATION

120

A .l_"'nr,".'.'-'. ll,"l}"l.- rii .-!.IJ' ef are wnlimired fn efer-
FrORIE and Fe -'.J-' l'ﬂ rﬂ'.llnrrl.-lll .|.r‘.l'1.rr.'l|..,r:_|':,"r:.r._q,

PHILCO

EOVERNMENT & INDUSTRIAL DIVISION

4700 Wijssahickon Ave.
Philadelphia 44, Pa.
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work in the fields of the future at NAA
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TEST
EQUIPMENT
ENGINEERS

[f you've been looking for an
opportunity to explore new
engineering territory, the
positions now open in our
electronics test equipment
egroup may be right down
vour alley.

We need engineers to do
research and development
based on an entirely new elec-
Lronies test equipment philos-
ophy. Briefly, the job involves
design of test equipment and
analysis of electronics designs
'!"-[ll'l-]""il.l.{'.i,l Il} TI?]']f]llr.'f- H.Ilf].
subrontractors. This is one
phase of our work on
advanced weapon systems

B-70 and F-108.

A BSEE, plus experience, can
qualify you.

For more information please
write to: Mr. A. M. Stevenson,
Engineering Personnel,
North American Aviation,
Inc., Los Angeles 15, Calil.

NORTH A

AMERICAN
AVIATION, INC.
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LETTERS

ALPAMan’s Complaint

The controversial letters to the L'ﬂih.-I
printtJ i Aviation Week have served
very dehmite purpose. for which T am very
"thﬁll as a if]ht! ALPA member, ||n.,j.
show we have been uu,-.,dingh negligent in
presenting informed view points so that the
public would better understand the piloting
profession. Informed editors normally ap-
preciate situations where emotions are echips-
ing the facts and correct this by intelligent
cditorials or by deletion of such trite from
their publications.

If the union pilots are ]miiiﬂ face with
Hu, public through nnsavory press articles
it 15 much the fmll: of the editor for repre-
senting these prejudiced articles as reliable
OpEntons,

After vour ill advised controversy between
n'lllltﬂr'l. and commercial pilots vou are now
engaging in a new tact to belittle one of the
hnest and most honored pr-nh_mnn of all
times by discrediting their association ALPA,
Since better than seventy-fve percent of all
ALPA members aee ex- |:|1|l|'r1rl. pilots they
have served the country as no other profes-
sional gronp. What other group has had
saidd about them? “Never before has so
much been owed to so few.” While this
applied to Enghsh pilots those same pilots
are flving ]3[3\.{_, and are ITALPA members,
Such a statement would also aply to Amen-
can  pilots,

It was rediculous of vou to foment and
enconrage a controversy  between a  shoc
m.l”ﬂg navy pilot and a commercial pilot
when onlv a matter of months may sepa-
rate one from being the other. (1 worked
my wav through ._::lh_ru_ selling shoes to
hecome a Navv pilot where 1 leamed to
rubber neck to better develope the art as a
commercial  pilot. )

Now vou arc hacking at ALPA leader
chip for :|||11|1'|1~.]:|1|'|H ~.t=|’r1:rL when thev de
Swrve more honor I'll::lu At any bme in their
Instory, Safetv records are established never
thought pd]hhlh]l. m aviahon., ALPA has
"-!'"H'H].ll.-‘LLI and  advised  povernment  plan-
ning to prepare for FnrluL problems alwavs
demandimg  pubhic  safety  above all clse,
They have overcome ohstacles o poor gov-
crnment plannme, amusual weather condi:
tions. and mechamical fatlures as routine
dutv. No exceutive with so much responsi-
hility, skill, and authority over two to fve
million dollar investments (to sa nothmg
for lives involved ) receive so little for thu'
services. | he |11d||-tn 15 entering a new age
which will half the time in '-thh.h we will do
twice the work and produce approximately
four times the returm and now the press
has taken a delight in shockimg the public
with Iupnﬂlunml wage demands,

The ALPA is more mtehgently governed
and advised now than any time since | have
been associated. Corrections we are making
in crew compliments were ¢rrors made Tn
previons ill informed leaders. The effort to
correct a situation which must be corrected
should be commended rather than con-
demed.,

Where ALPA has lost public apprecia-
tion for steering a bold straight course, the
press has lost honor in nor correctly evalua-

122

Aviation Week welcomes the opinions
af its readers on the issues raised in the
magazine's editorial columns., Address
letters to the Editor, Aviation Week.
330 W. 42nd St., New York 36. N, Y.
Trv to keep letters under 500 words and
give a genuwine identification. We wweill
notl print anonvmous letters. bul names
of writers will be withheld on request.

tion  the situation, Your poor editonal
policy may serve us, however, by stimulating
our need for public education of our pro-
fession. If this is the case I will be arate-
ful but I frmlv dissaprove of vour l.i!:L of
dhiscrebion., NewT Epwanps
Miami Springs, Fla.
(As maost readers understand, letters pub-
lished on this page represent opinions of
the authors, not of Aviation Week, Aviation
Week has reported the 1ssues of military and
civel air traffic control fullvy and crhrnrrﬂh
endorsed the principle of single agency air-
space control by the new Federal Aviation
Agency, Aviation Week also has reported
El'rl. third crewman controversy but has taken
no editorial position on this issue—FEd. )

‘Mickey Mouse’ Planes

All too frequently a man with a beef 15
more hikelv to bother expressing his views
than a1 contented one—as 1 have been guilty
of on two previous occasions with vour f fine
publication, Though T am interested in
nearl evervthing covered by AviaTion
WEEE, I'm 2 ]I”’!L man in aviation and have
heen particularly pleased with vour coverage
af “httle” aviation equipment, the hvht
plancs, standard and experimental,

Now, though T have intended getting off

uuuplmullhln letter for several utr_]-.-«
1it's another man’s beef that was needed to
et me off the dime,

\pparently E. D, Weiner (AW Nov, 10,
i 126) has found lmselt stuck with some
T-28¢ and FSFs he can't make a proht
with, If so I'm trulv sorrv, but 1 can't sl
iy by wlnle he throws rocks at some other
phase ot aviation in the hopes of bettering
his own posihon. A few lines m deference
seem in order to counteract las smear, |
have owned and flown gmite a few “Nickes
Miouse” homebults, hrst-Righting  several;
am a member of the Experimental Aircraft
Assn, Being an ancient pilot, T have flown

antiques hoth as near new and antiques, and

helone to the Anhigque Aircraft Assn. Now
| won't denv that some true Mickev Mounse
homebuilts have been built, but contrary to
Weiner's slander the CAA has sense enongh
to weed them out. T know of two, mysclf.
that were never permitted loose. The ones
1 have Hown for the most part were excep-
tional .1ir]:||:|nu-. As for antiques, the fact
they have been around long enough to be:
come antiques should speak for itself. If he
wants to ground antiques he'd break the
back of a few airlines (with excellent safety
records ).

At the nsk of shocking Weiner, there are
people who just mess with flving for fun, but
I'm hr:::]d-mill-:ItLI—p:;rh.'ip'-; we should ban
homebuilts and buy Bearcats.

HarvEy MNace
Sacramento, Calif,

Fighter Responsibility

At the nisk of my being redundant, do
vou think the following 'ﬂ.mli{l i’l-tl'-fl'l. it
line Captain Heller (AW Sept. 8, p. 118)
in regard to contributing something to the
issiies (midair collisions) at hand?

suppose, since most of the incidents
occur in good visibility, we paint the air
liners and the Air Force l'llr'1l'|:_|;"-. with 2
little more Dav Gla? Ox suppose we tum on
HIL high intensity beacons, or put blinkers
in with the landing lights? Or devise a ro-
tatimg mirror te reflect sunlight? Or, sup
pose we install short range, low frequency
warblers, such as the British used on their
mountain peaks during the war? The re
ceiver could feed a speaker above the pi
lat’s head, or feed his headphones, or blink
a hght on the panel. When the pilot heard
the warble or saw the light, then he could
swivelneek (AW Ang. 1S5, p. 118). The
weight and cost of the installation wonld
he a fraction of that of a radar set.

Incidentally, the swivel-necking pmudun
shonld he ],'.IT"IT,T!U.{] more by the hghter pr.
lot than by the airline captain because the
arliner 15 bigger and casier to see and the
highter has much more window glass up
front. The fighter is more maneuverable,
I hope, with more horsepower per pound.
power controls, higher rate of roll, anti-G
suils In some [.I‘-L'? 3 vounger ]Jllul eic..
even if it does have a higher wing lnading
The mirline captain cannot uuu]m.["f-. a5
mich hecause he cannot sce through the
85% upholstery (AW Sept, 15, p. 134).
OF course, this does not alibi those who
read their morming  papers while on duty
(AW Sept. 29, p. 90).

Lastlv, the obvious reasons why  the
collisions do not ocour i bad weather are
that there are fewer planes in the air, thev
are on IFR flight plans, and evervbod:
knows where evervbody else is at.

CLAY DTEFFEE
Boite Postale 3
Cavenne, French Guiana
South America

Great Debate

The high positioned folks, on whose
desks AviaTiox WEeEk mav be found, would
not be embarrassed to he canght with an
American  newspaper,

Yet, therein are :i.‘!i]}' L'?-::Imp!:_'!- eimanat-
mg from some of our most respected au-
thorities that wonld seem to indicate that
the I:'l']rrt'qlfl{lilli]t'1]‘|'!- to the Editor of Avia-
rmox Week do not hold the hasic or re-
fmed patents to name calling, tub thump-
ing, or drivel,

This 15 not to disagree with Nr, Speng-
ler's thonght (AW Nov. 3, p. 110) that
Aviarton Weex (and the world in general)
wotlld be better off without such tactics,
However. many people And it difacult to
make a point withont resorting to such
practices,

Perhaps the Editor, in a fit of objectivity.
did consider that some of the points  pre-
sented in the great IFR-VFR  “debate™
were more mmportant than the methods of
presentation, Ronert E. TriMBLE

Washington, D. C.
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Voi-Shan Titanium Hydraulic Fittings

Deliver over 43%

Weight Savings

Titanium Standard hydraulic fittings by Voi-
Shan provide 435 weight savings over
equivalent alloy and corrosion-resistant steel
fittings. To insure performance at elevated
temperatures and high pressures they are
manufactured to reduce tolerances in
certain critical areas. They are
completely interchangeable
with the AN and MS flared
and flareless fittings. These
fittings exceed all require-
ments of specifications
MIL-F-5509, or MIL-F-
18280, as applicable.

For even greater weight
reduction, Voi-Shan has
i designed and is develop-
ing “Tilite™™, Lightweight
Envelope Titanium Fittings.
Completely interchangeable
with AN and MS standard
fittings, “TiLite" fittings,
provide up to 75% weight-
savings compared to equiva-
lent standard steel fittings

by the removal of

material from the non-

critical areas.

Far further informarion on

these product lines, write

VOI-SHAN MANUFACTURING COMPANY

a division of Pheoll Manufacturing Company
8463 Higuera Street, Culver City, California



SELF-LOCKING
NUT*

for advanced

structural design...
high-tensile bolting

WEIGHT COMPARISON TABLE
in Ibs. per 100 pieces
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ESNA LH3393

(220,000 psi) 44 ¥ 1.20 1.69 255
COMPETITIVE
Lightest Nut (180,000 psiy | *%° e R —— B
COMPETITIVE
Lightest Nut (220,000 psi) | 7 1.62 2.75 4.25 6.00

Tomorrow’s hypersonic airframes must withstand flight
stresses and related vibration conditions that would have
seemed insurmountable even five years ago. Yet to achieve
such speeds these aircraft will have to utilize lighter-weight
structural components than their subsonic predecessors.

ESNA Type LH3393 double hex, external wrenching nut
now offers the designer of tomorrow’s airframes and missiles
a structural fastener with the highest strength-to-weight ratio
of any currently available self-locking nut.

Design refinements embodied in the LH3393 series con-
sistently develop the full fatigue strength of 220,000 psi
high strength bolts . . . yet these nuts are from 10% to 33%
lighter, size for size, than even the lightest 180,000 psi
locknut.

Additional weight savings are made possible by the
smaller envelope dimensions of these new parts, since re-
duction of wrench clearance requirements permits reduc-
tions in the size of other structural components.

ILH3393 series nuts are cold-formed from alloy steel, proc-
essed with the manufacturing skills and protected by the
rigid quality control established during ESNA’s 30 years of
experience in supplying dependable aircraft quality fasten-
ers. The same military approved, ELLip-TITE locking device
used on ESNA’s complete line of NAS parts, assures reliable
vibration proof self-locking performance at temperatures
up to 550°F.

For specific dimensional, design and test data on ESNA’s
new, lightweight, 220,000 psi nut—Type LH3393, write to
Dept. S23-1225, Elastic Stop Nut Corporation of America,
2330 Vauxhall Road, Union, New Jersey.

ELASTIC STOP NUT
CORPORATION OF AMERICA

*U.S. Patent No, 2,588,372



