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Executive's
Flying Oftice

thru engineering to the N\t power

. N @ Electronic Test Plane

Unmatched in its flight range for speed, efficiency, and

economy of operation...unexcelled for reliability

— the Convair is now flown by thirty-five leading airlines throughout
the world! It performs scores of tasks for the U.S. Air Force

' : : \ Military T :
and the U.S. Navy! It serves science as a flying electronic . Military Iranspor

laboratory. And it’s the choice of leading corporations as an executive
transport. The Convair continues to set new records for
versatility and performance — evidence again of A

Convair’s engineering to the Nth power!
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New Holley turboprop

power control

installed in Lockheed R7V-2

Une hundred and six passengers
or 36,000 pounds of cargo eruise
at speeds up to 440-miles-per-
hour in the Navy’s new Lockheed
R7V-2 turboprop Super Constel-
lation. Four Pratt & Whitney
Aireraft axial flow T-34 propeller
turhine engines developra total
of 22,000 horsepower for take-off,
Each of the four is automatically
controlled by a new Holley gas
turbine power control.

High performance turboprop
engines like the T-34 demand

extreme accuracy in fuel meter-
ing to maintain their high per-
formance ratings and at the same
time control operation within
satisfactory limits. Through a
system of accurately measuring
four separate senses, the Holley
control automatically meters
corrected fuel flows to the engine
in accordance with the engine
operating requirements,

The Holley gas turbine control
is the result of intensive research
and development to provide a

light weight, compact means of
accurately metering fuel consist-
ent with engine requirements.

This and other Holley devel-
oped fuel metering devices have
plaved an important role in our
country’s undisputed leadership
in the design, development and
manufacture of superior aircraft.

&

VAN DYKE, MICHIGAN

Leader In The Design, Development,
and Manufacture of Aviation Fuel
Metering Devices.
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Tested, proven, and in production...

the only double-duty aircraft fire detector!

Consisting essentially of a heat-sensing element
and a transistor-triggered control unit, the Kidde
Aircraft Fire Detector is the first to give both an
immediate nacelle overheat danger signal and a
fire alarm when temperature reaches a critical

degree. Its hermetically-sealed control unit needs
no shock or vibration isolation, has no vacuum
tubes, and the entire umit requires no resetting

after a fire. Here's how it works:

Located in the engine nacelle, the fire-sensing
element—a long, wire-like unit—transmits nacelle
temperature changes to the control unit, which is
pre-set so as to remain on standby throughout the
normal nacelle temperature range.

When the nacelle temperature rises above maxi-

mum normal, the control unit recognizes “poten-
tial trouble,” and triggers an ABNORMAL

TEMPERATURE signal.

However, if there is a sudden flash of fire in the
nacelle, the control unit interprets the rapid rise

in temperature as a definite danger condition, and
a FIRE ALARM is actuated. The pilot then oper-
ates the nacelle fire extinguishing system to put
out the blaze.

During any gradual temperature rise above
maximum normal, the ABNOEMAL TEMPER-
ATURE signal remains operative all through the
rise, and is replaced by the FIRE ALARM when
a predetermined fixed fire temperature has been
reached.

Lightweight and compact, the Kidde Aircraft
Fire Detector can be adapted to meet the needs
of all aircraft produced today. For more informa-
tion, write Kidde now.

W The word: 'Kidde*, "Lux’, and
\ Hi;d- f the Kidde seol ore trodemaorks af
e Walter Kidde & Company, Inc.

Walter Kidde & Company, Inc., 1218 Main 5t., Belleville 9, N. J.
Walter Kidde & Company of Canada, Ltd., Montreal—Torontoe




Phillips 66

PRESENTS

Squadron of Aces

In World War I, the famous ‘“Hat in the Ring™ 94th Pursuit Squadron,
U. 5. Air Service, chalked up many milestones in American military aviation.

Its members flew the first U. S. patrol over enemy lines in March of 1918.
From April 14, 1918, through November 11, 1918, pilots of the 94th Pursuit
Squadron scored 664 victories over enemy aircraft. This figure does not in-
clude Major Raoul Lufbery’s 17 victories, which were all scored while he was
attached to the French Army. Personnel of the 94th included six “Aces,” and
commanding officer Captain “Eddie™ Rickenbacker, with a total of 26 enemy
planes to his credit, became America’s “Ace of Aces.”

It’s Performance that Counts!

T
e \m Wy

Phillips Petroleum Company has per- r
\ Iﬁ}l' ’mE]d outstandingly as one of the coun- |
ry's largest suppliers of aviati
G 1 2 ation fuels
ACES" of the | for military and commercial use. Phillips
“HAT IN THE RING" 94th PURSUIT SQUADRON ?f;r produces enormous quantities of
Captain Edward V. Rickenbacker 26 victories f / _1 45 grade aviation gasoline, and also
Captain Reed Chambers 7 victories urnishes the most modern fuels for the
Captain Douglas Campbell G victories | latest designs in turbo-props and jet
1st Lieutenant Harvey W. Cook 7 victories | Dtting Word _ JELS,
Captain Hamilton Coolidge (killed in action) 8 victories P § World War II, Phillips was
Major Raoul Lufbery* (killed in action) 17 victories | Hf;t to manufacture Di-isopropyl and |
*Major Lufbery, first commanding officer of the 94th, : Alk}"]ﬂtﬂ- [two power-packed avia-
was the first pilot wearing the American uniform to shoot ' tion fuel Eﬂmpﬂﬂﬂﬂtﬁ of ut .
Comad ol Carmation of (1 vietoy. He wes kilod tance to modern high-speed performace.
in action on May 19, 1918, while in command of the 94th. _ 120-speed performance,

In aircraft fuels it’s performance that
counts. And Phillips 66 products are |
outstanding for performance!

AVIATION DIVISION 3

PHILLIPS PETROLEUM COMPANY \g

BARTLESVILLE, OKLAHOMA | =5
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MNew Departure steel balls are pro-
duced in o wide range of sizes. The
thimble contains about 3,000 balls
one millimeter in diameter. There
is enough steel in the large boll to
make 156,660 of the tiny balls.

Steel ball wire is drawn through dies to
awure uniform diameter and roundness,

FACTS

e
about Yoy T

NEW f IiE PARTURE

Available in any quantity
to fit your specifications
for grade, size and accuracy!

When industry wants steel balls of proven accuracy and
dependability, it is only natural that they turn to New
Departure, leading producer of ball bearings and there-
fore thoroughly experienced in the manufacture of pre-
cision balls. Today, New Departure provides industry
with high-carbon chrome and stainless steel balls in a
wide range of sizes and specifications.

New Departure balls are ]i";ruducﬂd from the finest high-
carbon chrome steel. AIS pe E51100 steel, specially
made for New Departure, is heat-treated to achieve the
proper hardness and toughness for maximum strength
and life in the finished product. Stainless steel, AISI
Type 440C, used by New Departure results in balls of
much improved hardness and load-carrving ability.

In addition to producing the finest steel balls available,
New Departure will fill volume orders for balls of
special materials such as high-nickel or cobalt-base
alloys, tool steel and others.

NMEW DEPARTURE = DIVISIONM OF GENMERAL MOTORS = BRISTOL, CONHN,

Precise control of graoin flow b oblained  Bolls are heat-ireated, quenched in oil or  These gouges sort balls into lots according
with thess Boll Heading Machines.

water, then lempered in electric furnaces. o required diameter limits,

The unique advantages of New Departure
steel balls are utilized in maony applications

ranging from heuw-duw bearings 1o the
naw liquid lead pencil. To accommodate these
applications, Mew Departure steel balls ore
offered in sizes ranging from .023 inch to
1% inches in diameter.

NEWS DIGEST
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New Tail Armament For B-52

Wichita's first B-52 shows a new tail armament, probably the fourth different system to be incorporated in the Boeing Stratofortress
series. The jet bomber's battery appears to be four cannon mounted around a tracking radar antenna. Above the turret is a larger search
radar, and above that, an optical gunsight for the tail gunner.

Stuart Tipton Elected
President of ATA

Stuart G. Tipton was elected presi-
dent of the Air Transport Association
last week at a board of directors meet-
ing in Washington. Tipton, who has
been general counsel of ATA for the
last 11 vears succecds Harold Pearson
who decided not to stand for re-clec-
tion atter his policies were rejected by
ATA directors.

Charles J. Lowen, Jr.,, was sworn in
as Civil Acromautics Adminmistrator last
week suceeeding Fred B. Lee (AW Dec,
14, p: 13%).

Lowen's appomtment immediately
was attacked bv Sen. Mike Monroney
(D.-Okla.), chairman of the Senate
Commerce Committee’s Aviation Sub-
committee, who challenged Lee's resig-
nation under Administration pressure.
He has threatened to conduct an inves-
tigation of the Lee resignation as “an
attempt by the Commerce Depart-
ment’s ground-minded thm to seize
control of all civil aviation.

Chance Vought's F8U-1 Crusader
has flown 1,050 mph. in tests at Ed-
wards AFFB, Calif, The Navy fAghter is
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powered by a Pratt & Whitney ]57
engine, Defense Secretary Charles E.
Wilson recently refused permission for
the Navy to make an official attempt to

break the world speed record in the
F'8U (AW Dec. 12, p. 7).

United Air Lines announced a settle-
ment with its striking AFL-CIO flight
cngineers, ending a seven-weck walk-
out. The engimeers, whose strike failed
to disrupt United's service, walked out
to protest a company ruling that all
newly hired engineers be qualified pi-
lots. One provision of the agreement
provides that non-pilot flight engincers
already emploved by United will be
IV ﬂl;__jﬂ‘ training to bring them up
to the level of the new LI'EI'[':II{HLH

Air Force has awarded FFord Motor
Co. a 5265.776,509 contract for J57
et engines. The engine was designed
by Pratt & Whitney.

New bombing-navigation system for
supersonmic bombers will be produced
bv International Business Machmes
Corp. under an $11.6 million Air Force
contract. The system, developed by the
company’s Airborne  Computer Lab-
oratories, presumably employs the new
digital tecll-{;niqur:ﬁ.

Air Force awarded 51,253,550 con-
tract for five mobile training units for
the F-102A hghter plane to Convair
Division of General Dwnamics Corp.

The trainers will be bumlt by Burton-

Rodgers, Inc., of Cincinnati as subcon-
tractors to Convair.

Mohawk Airlines carried 26,505 pas
sengers last month for the best No-
vember total in its history,

Foreign

Despite official denials, Australia's
Quantas Empire Airways will place an
order for long-range jet transports early
next vear. The government-owned air-
line probably will turn to either Boeing
or Douglas, although British political
and economic pressure is being brought
to bear for the purchase of de Hawvil-
land’s Comet 4.

Bristol Orpheus turbojet engine will
power the Fiat G-91 light hghter being
produced for the North Atlantic Treaty
Organization.  Under the contract
utrnL-:J by Fiat and Bristol Aero En-
sines Ltd., Fiat also gets exclusive rights
to the manufacture and sales of all
Bristol turbojet engines in Italy.



AVIATION CALENDAR

Jan. 9-10=Second National Symposiom_ on
Reliahility and Quality Control in Elee-
tromics, .-;;mm.c:rt-r] by Institute of Radio
Engineers, Hotel Statler, Washington.

Jan. 10-11—Yankee, Instcument Farr &
Symposium, sponsored by Instrument So-
cicty of Amernica-Boston Sec., Sherry Bilt-
more Hotel, Boston, Mass.

Jan. 9-13=Society of Automotive Engineers,
Annual Meeting, Sheraton-Cadillac and
Statler Hotels, Detroat.

Jan. 12—Conference on Awrport Fimancimg
Problems in California, sponsored by In-
stitute of Transportation and Traffic En-
gineering & University Extension, Inter-
national House, University of California,
Berkeley, Calif.

Jan, 19-21=National Simulation Conference
sponsored by Dallas-Fort Worth Chapter
of Institute of Radio Engimeers Group
on Electronic Compnters, Dallas, Tex.

Jan, 23-26—Institute of the Aeronautical
Sciences, 24th annual meeting, Sheraton
Astor Hotel, New York, N. Y. Jan. 23—
Honors Night Dinner,

Jan, 23-26—Flant Mamtenance & Engimeer
ing Show and Conference, Convention
Hall, Philadelphia.

Feb, 2-3—National Symposiom on Micro-
wave Techniques, sponsored by Institute
of Radio Engincers’ Antenna & Propa-
gation Group and Theory & Technigues
Group, Philadelpha,

Feb. 79—8ociety of the Plastics Industry,
11th annual Reinforced Plastics Div.,
conference, Chalfonte-Haddon Hall, At
lantic City, N. J.

Mar. 19-21-Socicty of Automotive Engi-
neers, national production meeting and
fornm, Hotel Statler, Cleveland, Ohio.

Mar. 19-22—Institute of Radio Engineers,
national  convention,  Waldorf-Astoria
Hotel & Kingsbridge Armory, New York,
N. Y,

Apr. 9-12—Socicty of Automotive Engineers,
national aeronautic mecting, aeronautic
production forum and aircraft engincering
cisplay, Hotel Statler, New York, N. Y,

Apr. 10-11=5vmposium for Management on
Applications of Analog Computers, spoun-
sored by Midwest Research Institute, Uni-
versity of Kansas City, Kansas City, Mo,

Apr. 22.26—Amencan Association of Air
port Executives, 29th annual convention,
Hotel Carter, Cleveland, Ohio,

May 2—Society of Aeronautical Weight En
gineers, l14th annval conference, Fort
Waorth, Tex.

May 14-17—First Design Engineering Show,
Convention Hall, Philadelphia. Managed
|Jj.' [T].’Il‘.l!‘.l & Poliak, Inc.., 341 1III.T;‘n:]i'wl.n:m
Ave., New York, N. Y.

June 3-8—Saociety of Automotive Fngineers,
summer meeting, Chalfonte-Haddon Hall,
Atlantic City, N, |.

June 11-15—Society of the Plastics Industry,
Seventh  National Plastics  Exposition,
New Coliscum, New York, N, Y.

June 17-21—American Society of Mechani-
f;ﬂi I".ugiru:ur:., semi-annual meehing, Hotel
Statler, Cleveland, Ohio,

June 17-22—Amencan Society for Testing
Materials, 59th annual meeting and 12th
apparatus exhibit, Chalfonte-Haddon Hall,
Atlantic City, N. ].

"we're proud

of our new
baby!"

=

Presenting the latest member of the famous Mono-
gram family of sheet metal clamps . . . the WNH or
Wing Nut Hexagon Clamp. For use where extremely
strong tension is required.

Installation of the WNH is far faster because of the
free-spinning action of the bar-type wing nut. Stronger
hexagonal body permits use of holding tools, In sizes
for drill holes from .096" to .197” and material thick-
ness from 0" to 1. Send coupon for catalog and name
of your nearest Monogram representative.

Gosne

® L ]

B factur
SEND NOW! ) * [/ BUa L, Culvar oy, pare .
1€ Monogram Glymps "NH Clamp ang

4\ :
MEIONOGRAM

MANUFACTURING COMPANY

DIVISION QF TNTERNATIONAL GLASS CUORP
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WHO'S WHERE

In the Front Office

A. P. Fontaine, vice president-engineering
and a member of the administrative com-
mittee, Bendix Aviation Corp., Detroit,
Mich. William A, Uline, staff assistant, pen-
eral manager, Proneer-Central Division, Ben-
dix Aviation.

Mark Shepard, Jr., promoted from assist-

ant vice president to vice president-Semi-
conductor Products Division, Texas Instru-
ments, Inc., Dallas,

Robert B. Anderson, former Deputy Sec.
retary of Defense, has joined Dresser In-
dustries, Inc., Dallas, Tex., as a member of
the board and the executive committee,

Herbert Patchel, Jr., assistant to the
president, Babh Co., Phoenix, Arnz. He was
previously i charge of F-100 simulator de-
velopment at Rheem Manufacturing Co.

Harvey 8. Vincent, vice president-sales,
Tammen & Denison, Inc, Chicago, I,
consulting engineers.

Honors and Elections

Frederick Davis, assistant to Civil Aero-
nautics Board member Chan Gumey, has
been named director of the Air Trafhe Con-
ference Enforcement Office, effective Jan, 1.

Walter J. Short, Allegheny Airlines vice
president-treasurer, elected president of the
Airline Finance and Accounting Conference
of Air Transport Association of America.

T. F. Walkowicz, acronautical engineer
on staff of Laurance Rockefeller, and H. A.
Sosnoski, aviation adviser to president of
Olin Mathieson Chemical Corp., have been
elected to the enlarged board of Marquardt
Aircraft Co., Van Nuys, Calif.

Changes

George H. Stoner has been given overall
responsibility  on  program  planning  for
Pilotless  Adrcraft  Division, Bocing A
plane Co.. Seattle, Wash, He formerh
dirceted the division's puidance and test sec-
tion, C, M. (Buck) Weaver, facilitv muan.
ager, pilotless aircraft. |

Dr. Richard Vogt, German aircraft de-
signer and formerly with Wright Air De
velopment Center, has joined Acrophysics
Development Corp., Santa Monica, Calif.,
as staft engimecr,

Al Mooney, lLightplane designer, Lock-
heed Aircraft Corp., Marietta, Ga., as design
specialist in the Special Projects Division

Thomas B. Spoehr, general manager, Avia-
tion Division, Pheoll Manufacturing Co.,
Chicaga, I -

Gordon . Staub, treasurer, Curtiss-Wright
Corp., Wood-Ridge, N. J. M. E. Jordan,
Jv, former scerctary-treasurer. retains  his
duties as secretary,

Warren C. Dunn, assistant manager, Gen-
cral Apparatus Sales Department, Union
Switch and signal Division, Westinghouse
Air Brake Co., Pittsburgh, Pa.

Everett M. Patterson, executive engincer,
Standard-Thomson Corp.. Davton, Ohio,
formerly vice president-engineering, Avien,
Inc., N. Y.

(Continued on page 8§)
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INDUSTRY OBSERVER

P Watch for Military Air Transport Service to buy a substantial quantity of
Bocing C-135 jet transports. MATS has completed evaluating :I]u: Bocing
and Douglas jet transport designs. Major factors favoring the Boeing trans-
port are prior USAF commitment on the KC-135 tanker and earlier deliven
dates. MATS is anxious to get into the jet transport picture as soon as
possible,

» General Electric’s J79 turbojet, which is in the 12,000 1b. thrust class,
completed its 150-hr. type test. The engine has a thrust-weight ratio
approaching six, a 40-in. diameter and is designed to use a minimum of
critical materials. GE is phasing out production of its J47 and moving
toward volume production of the ]J79. The company produced approximately
?5.?;}2514? turbojets. The J47 production program will be terminated early
in i

» Convair is organizing an extensive test program for its B-38 sub-systems

prior to frst flight of the supersonic bomber at Ft. Worth, Tex., next fall.

Present plans call for a fleet of two B-36s, three C-131Bs, an -89, F-86

L]E:':HEJ a B-47. Imitmal sub-system flight tests have already been started in a
-30,

® Roll-bonded sheet for aircraft skin, developed by Olin-Mathieson, is being
studied by Lockheed and McDonnell as a possible solution to thermo-
dynamic problems at high speeds. Sheet is fabricated with integral channels
throngh which fuel or a coolant could be circulated (AW Nov. 29, 1954,
p- 37). Transport manuiacturers are studying the possibility of using the
matenal as a fuel-carrying skin.

B Navy 15 convinced that production bugs have been worked out of Tacan
short range air navigation system and has ordered Federal Telecommunica-
tions Laboratory to begin production of the improved models.

B U. 5. Army is considering a proposal by Camair, Galveston, Tex., to con-
vert its L-17 liaison planes to a twin-engine configuration, Camair, a major
producer of Twin Navions, recently received approval from the Civil Aero-
nautics Administration to increase the gross weight of its Model 480 from
3,930 1b. to 4,323 |b,, providing a 1,373 Ib. useful load.

* Lockheed Aircraft is constructing a new facilitv at its Marietta, Ga., plant
to check radiation patterns of aircraft structures and equipment subjected
to atomic exposure. Transportation and handling of the materials under
test will be done by remote control. _

» Corning Glass Works is developing a new radome and canopy glass highly
resistant to thermal and mechanical shock for flight speeds of Mach 2 and
faster.

> Lockheed is considermg the Bristol BE25 turboprop engine for eventual
mstallation on its 1649 Super Constellation.  Decision hanges on whether
Curtiss-Wrnight builds the engine.

> American Airlines faces a problem of where to maintain its recently
ordered Bocing 707 jet transports. Tulsa, site of its main overhaul base,
is unsuitable because the aircraft will not be making regular scheduled stops
there. To deadhead the jets would be uneconomical. American probably
will establish its 707 maintenance base at New York International Airport
because of its proximity to Hartford, home of Pratt & Whitney Aircraft,
makers of the plane’s engines. Idlewild has also ample room for future
expansion,

® I"irst turboprop propeller to receive authorization for a 1,000 hr. overhaul
period by the USALF 15 Acroproducts Model A6341-FN-198. One of these
propellers was recently removed from a '1-56 engime installed on a USAF
Convair YC-131C after 1,001 hours of operation. The same basic propeller,
which also has a CAA tyvpe certificate, probably ‘will be installed on Lock-
heed's Electra turboprop transport,
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Left to rlght from top to bottom: McDonnell F-101; North Americon F-100; Convair F-102A; Boeing B-32; Morth American FJ-4, F-B4D, ':Ill'tl F-B84H;
Lockheed C-130; Douglas DC-7; Sikersky 5-56 and 5-38.

TITANIUM flies with the best...

Fighters — bombers — helicopters — or trans-
ports — for top performance they all depend
upon titanium for many vital parts. In fact,
titanium makes possible several advanced-per-
formance aircraft.

The characteristics of titanium which make
it vital to modern aircraft are putting it into
many other jobs. For here is a metal that is
as strong as steel, but 449 lighter . . . much
more resistant to most forms of corrosion than

any other structural metal . . . and one that
can be fabricated by normal shop practices.
In hundreds of really tough applications noth-
ing else will do the job as well as titanium.
Now, due to REM-CRU'’s expanded facili-
ties, you can be sure of prompt delivery of
REM-CRU titanium in the sizes and grades
vou need. And REM-CRU engineers are al-
ways ready to help vou make the best, most
profitable use of this versatile metal.

TITANIWUM Rev-crU TITANIUM, INC., MIDLAND, PENNSYLVANIA

Honaman Out

R. Karl Honaman has resigned as Deputy Assistant
secretary of Defense for F‘uhh{‘ Affairs, as predicted by
Aviation WeEk (Oct. 3, p. 11). He will return to Bell
Laboratories, but the anmft industry probably will find
itself with security review problems that get” worse in-
stead of better. Mantle as top arbiter of security ques-
tions appears to have been taken up by Lee M. Hargus,
Deputv Director of the Office of Security Review. Im-
mediate result was an order that, in effect, takes away
all prerogatives of military service representatives in the
security review office, forces them to go to Defense De-
partment for any decision of the type sought by aircraft
industry representatives. Hargus usually makes these
rulings, traditionally with no regard to previously re-
leased information. Before Honaman left, the Security
Review Branch received verbal orders putting a ban on
release of performance data before a new plane or weapon
has been in service for a vear. Actually, exact perform-
ance data never is disclosed and the existing handbook

“Releasable Information by U, 5. Air Force Aircraft™
was drafted with this policy in mind.

CAB Scramble

Scramble for the Civil Aeronautics Board chairman-
ship is in full swing with the prospect that Ross Rizley
will vacate the post as soon as he is nominated for a
Federal judgeship in Oklahoma early in January (AW
Dec. 12, p. 11).

Present Administration plans are to announce Rizley's
resignation from CAB, his appointment to a judgeship,
and his CAB successor simultaneously.

Three leading candidates for the post are:
¢ Franklin Stone, 45, general counsel of the Civil Aero-
nautics Board. Stone, who came to this post from a
private law practice in Waseca, Minn., served as Waseca
County Chairman of the Republican Lt}nm‘uttct He 15
a former FBI agent, served with the Office of Strategic
Services during World War 11.

e Warren Baker, 41, general counsel of the Federal
Communications Commission. Baker is a former CAB
hearing examiner who served as executive assistant to
former CAB chairman Oswald Ryan, a Republican. He
15 from Indiana.

e Earl Kintner, 43, general counsel of the Federal Trade
Commission. Kintner, also an Indiana Republican,
joined FTC m 1948 as a tnial attorney. He served in the

Navy during World War 11,

These three candidates meet the broad qualifications
fur the post laid down by the Republican National Com-
mittee. The committec wants a voung man ]Jrucnﬂx In
Government so that there will be no ﬂ::'h!. in his 1imme-
diate appointment because of security clearances.

Defense Operations

Department of Defense is moving more strongly into
the operating business of the Army, Navy and Air Force.
Manifestations arc the edicts issued bv Assistant Defensc
Secretaries Frank Newbury (Applications Engincering)
and Thomas P. Pike (Supply and Logistics) and Deputy
Secretary Reuben B. Robertson. The reason is legitimate
because it seeks economy, full utilization of technical
resources and a curb on inter-service nivalry. However,
there are men in uniform and in industry who feel that
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— Washington Roundup ———

a lumping of requirements and rules pays too little at-
tention to individual service requirements. Full-fledged
alarmists warn that the trend may lead to abolition of
the three armed services, establishment of a single uni-
form and military establishment. This idea has received
first-hand support from Viscount Montgomery but he
did not press the concept on his recent tour of the U, 5.

Pay Limit Reason

Manufacturers who accepted large overpayments on
incentive-tvpe contracts and invested the money in Gov-
ernment bonds while waiting for the Navy to redeter-
mine the price were responsible for the 105% limitation
placed on payments by the Detense Department. In a
frank statement to the National Association of Manu-
facturers, Rear Adm. Robert L. Swart, Vice Chief of
Naval Materiel, said he understood industry’s objections
but under the old system the Navy had too much in 1dle
funds, actually working for someone else. He promised
action to specd se ttlements under revised Df:fcnac Direc-
tive 4105.7 (AW Dec. 12, p. 15).

Sandia Mountain Crash

Last word hasn’t been written vet on the Civil Aero-
nautics Board accident report covering the Trans World
Airlines crash on S'.mdia Mountain near Albuquerque
Feb. 19 (AW Nov. 28, p. 80). This will probably be
the second CAB rau:,n:.u:l:_ut mpﬂrt re-opencd by industry
pressure pointing out facts neglected in the final report.
First was the Northwest Air Lines Sandspit accident
during Korean war contract operation on which a revised
ermt was recently issued by CAB (AW Nov. 28, p.
115, Dec. 12, p. 101).

Seaboard Bid

Latest entrant in the bidding for operating contract
of the proposed Austrian National Airlines is Seaboard
& Western Air Lines, recently certificated for an all-
cargo transatlantic route. Seaboard has the mside track
on an Austrian deal for a New York-Vienna run. The
all-cargo Ime has picked up the negotiations at the point

they were dropped by the domestic non-scheduled carner
group, North American Airlines.

Seaboard sees a number of advantages to an operating
contract with the Austrians as an adjunct to its own
scheduled overseas all-cargo services which wall start soon.
Equipment is no problem for S&W, which is what
forced North Amencan to abandon its plans.  Seaboard
is operating a mixed fleet of DC-4s and Super Con- |
stellations, of which two of the latter are on lease to
British Overseas Airways Corp. until Apnl 1956, An
additional order for 1049H Constellations was placed
bv Scaboard with an assist in the fnancing from a new

company which includes NAA officials.

Pearson Job Hunting

Harold “Pete” Pearson, recently fired as president of
the Air Transport Assn. (AW Dee. 12, p. 11}, 15 actively
secking appointment as an Assistant Secrctarv of the
Armv. His chances are slim. Pearson previously served
with the Department of the Atmy as an assistant to Earl

Johnson, Pearson’s predecessor as ATA president.
-ﬂ*ashmgtun staft
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U.S. Plans to Launch 12 Earth Satellites

1957-58 launchings probably will be staged in

Florida.

By Philip J. Klass

New York—The U. 5. plans to launch
12 ecarth satellite vehicles during the
1957-1958 International Geophysical
Year providing Congress produces the
necessary supporting funds,

The satellites probably will be
launched from the Air Force Missile
Test Center, Patrick AFB, Fla., al-
though the Australian Woomera mis-
sile range is another possible site.

First figures on the number of satel-
lite-vehicle launchings planned, plus
other heretofore undisclosed details on
the U.S. satellite program, were re-
vealed here by Dr. James Van Allen
and Dr. Martin Summerfield at the
joint meeting of the American Rocket
Society and the Institute of Radio En-

IMEECTS. .

Van Allen, head of the State Uni-
versity of lowa’s Physics Department, is
a member of the Upper Atmosphere
Resecarch Panel. Summerfield, former
head of rocket propulsion at the Cali-
fornia Institute of Technology's Jet Pro-
pulsion (missile) Laboratory, 1s now pro-
fessor of jet propulsion at Princeton
University.

Dr. Van Allen revealed that:

e Keeping the satellite under observa-
tion and recovering its vital telemetered
data, is expected to be “more difhcult
than getting the satellite up there mto
its orbit.”

e Balloon-launched satellites, using ex-
isting two-stage rockets as an alternative

Satellite observation a major problem.

to an untried three-stage rocket
launched from the earth, are under con-
sideration by Australian authorities as
well as by some U.S. scientists (AW
Oct. 10, p. 45).

¢ U.S. scientists, who made up the
original satellite proposal for the Geo-
phvsical Year, got no advance indication
of top-level approval prior to the official
White House announcement (AW
Aug. 8, p. 14).

e Satellite orbit probably will be a
diagonal flight path, a compromise be-
tween a polar and an equatornal orbit.
The lay-out of the launching range it-
self will be a determining factor on the
direction of launch and hence the orbit.
USAF’s Florida range is inclined about
45 degrees from north and points in an
easterly direction, an advantage since
the satellite would gain a portion of the
earth’s rotational velocity.

Satellite Life

The useful life of the satellites before
thev slow down and orbit into the
carth’s atmosphere where they will dis-
integrate will depend upon the initial
arbiting altitude achieved. In estimat-
ing the useful satellite life at different
altitudes, Summerfield and Van Allen
came up with slightly different hgures.

Summerfield predicted a satellite life
of about one vear if the initial orbit al-
titude reached 1s 300 miles.

The life span would drop to 15 davs
at 200 miles altitude and less than one
hour at 100 miles, Summerfield said.

Satellite Characteristies

| the Project Vanguard earth satellite pro-

Satellite Award

Contract for the second stage of the I
three-stage rocket vehicle to be used in

gram was awarded by the Navy Depart-
ment to Acrojet General Corp., Azusa,

Calif.

The Glenn L. Martin Co. earlier was
awarded the contract for a launching
vehicle, first stage of which will be an
improved Viking rocket. General Elec-
tric Co. is building a more efficient rocket
motor for the Viking. Contract for the
third stage of the launching vehicle,
which will ‘contain the instrumented
satellite, has not been awarded.

Comparison of Viking 11 and Estimated Satellite Rocket Characteristics.
Viking 11 Earth's Satellite
Ist Stage  2nd Stage 3rd Stage
Specific Impulse ............ 186 sec. 240 sec. 280 sec. 260 sec,
Gross Miass ...ovrsvsararnss 15,000 1b, 15,000 Ib. 2,000 1b. 200 1b.
{5y R - 21.0001b. 35,000 Ib. 8.400 1b. 730 1b.

I Buming Time ....seosuisisass 103 sec. 70 sec. 50 sec. 50 sec.
Strocture Mass ... .o 2,200 1b. 1.500 1b. 300 1b. 30 1b.
Ratio of Structure to Gross Mass 14.65 1255 15G¢ 1596
Pasloall: ;o aiadisE e 5325 1b. 2,000 1b, 200 1b. 30 1b.,
“A Burn-out .. 6,000 /sec. 7650 /sec. 11,200° /see. 10,000/ sec.

Total Velocity at Burn-Out . ..

7.650° /sec. 18.850°/sec. 28,850 /sec,

(Note: First and second stages use liquid fuel; third stage uses solid propellant.)
* Increment of velocity developed by each stage at burnout.
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Van Allen calculated that the satel-
lite life would be “‘several weeks ' at an
initial orbit altitude of 136 miles, and
about a weck at approximately 100
miles.

The fnal velocity of a three-stage
rocket required to put the satelhite mnto
an orbit 400 miles above the earth was
estimated by Summerfield to be be
tween 27,100 and 29,500 ft./sec., de-
pending upon the technique to be em-
ploved. _

This compares with the classical
“escape veloaity” of 36,700 ft-fﬁﬂF-f ]
the 24.200 ft./scc. needed for an inter-
continental ballistic missile with a
7 000-mile range. (The German V-1
achieved a burn-out velocity of 5,000
ft./sec.)

Ballistic Ascent

The higher velocity (29,500 ft./sec.)
is needed if a direct ballistic ascent path
to orbiting altitude is used. The lower
velocity would be suffhicient, Summer-
ficld said, if the rocket employs a tan-
gential approach path to its orbit alti-
tude.

[t will not reach this altitude, how-
ever. until the satellite i1s half way
around the earth, 12,500 miles away.

Becaunse a last-minute burst of energy
is needed to kick the satellite free of
the third stage rocket and into its orbit-
ing path, the control of this cntical
operation would be extremely dificult
if the rocket is half way around the
earth from its launching site. Summer-
ficld suggested as an alternative a modi-
fied ballistic ascent in which the vehicle
would coast for a while between bumn-
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out of the second stage and the firing
of the third stage.

He presented the results of his own
calculations as to the performance
which might be achieved by cach stage
of the satellite rocket based on char-
actenstics of the Viking 11 and expected
advances in the state of the art since
it was designed by Martin in 1951 (see
table page 12).

Scientific Exploration

Dr. Van Allen emphasized that the
U.S. satellite program “definitely is
not a smokescreen to cover up military
uses,” The project, he said, will be
under civilian control and everv coun-
trv in the world “will be dealt in on the
results.” (Some of the findings, how-
ever, undoubtedly will he useful to
mtercontinental  ballistic  missile  de-
signers, which explains why the Defense
Department is supporting the venture
until Congress reconvenes and author-
iZes a supporting appropriation.)

Van Allen called the satellite pro-
gram “a logical extension of present
geophysical studies.,” which previously
have been carried out with high-altitude
sounding rockets such as the Viking.
duch explorations, however, are so brief
they provide only “an occasional and
mfrequent peek” into the upper atmos-
phere, Van Allen said.

The satellite will enable scientists to
make much more comprehensive meas-
urements and determinations of such
things as:

e Cosmic ray energy level, which is
greatly attenuated by the time the rays
pass through the carth’s atmosphere.
The vehicle also will enable scientists
to measure the vanation of cosmic ray
intensity at different latitudes.

e Correlation between solar ultra-violet
radiation and the changes which take
place in the ionospheric “E" and “F”
lavers, which in tum often seriously
affect long-range radio propagation.

* Whether rare radioactive isotopes of
lithium, bervllium and boron, which
have been detected in previous rocket
soundings, exist in the cosmic radiation
as 1t arnves from outer space or whether
they result from a reaction with the
carth’s atmosphere.

® Air density of the upper atmosphere.
Viery meager information is available
on the density of air at altitudes bevond

Russian Satellite?

“The Russians appear to be capable of
putting up their own earth satellite vehi-
cle, and they might even beat us”—Dr.
James Van Allen. member of the Upper
Atmosphere Research Panel at the joint
meeting of the American Rocket Society |
and the Institute of Radio Engineers.

AYIATION WEEK, December 19, 1955

150 miles. The rate at which the earth
satellite decelerates will make it possi-
ble to calculate air densitv at its orbit,
e Severity and  frequency of meteor
fragments cncountered in the upper
atmosphere.

Scientists also are anxious to leamn
more about a new type of radiation, a
sort of “'soft X-ray” (15 to 20,000 volts)
which appears to be concentrated at a
latitude of about 65 to 70 degrees, in
the region of the Aurora Borealis.

Big Enough to See

Satelhite size will be determined par-
tially by the smallest size which can be
seen at might, Van Allen smid. He re-
ported that a 30-inch diameter vehicle,
when located near the horizon at sun-
set, will reflect sufhcient sunlight to
appear twice as bright as the faintest
star visible to the naked eve.

On this basis, Van Allen predicted
that the satellite vehicle would measure
two to three feet in diameter and weigh
20-30 pounds. [Its shape mught bhbe
“spherical, conical, or other,” he said.
The satellite skin thickness will be
only 20 mls, Van Allen said, so that its
disintegration will be assured when 1t
hits the atmosphere.

Data Collection Problem

“A major portion of the entire satel-
lite undertaking” is the problem of
observation and telemetering of the
satellite’s vital scientihc measurements,
Van Allen emphasized. The satellite (as
previously reported) will make one revo-
lution around the earth every 90 min-
utes. However, because of the earth’s
rotation inside the vehicle's orbit, the
satellite will sweep past a different por-
tion of the globe during each succes-
sive orbit,

Because of the modest amount of
clectrical power available for the satel-
iite to operate its telemetering trans-
mitter, 200 ground receiving stations
would be required for continuous global
coverage.

The required number of ground sta-
tions could be greatly reduced by him-
iting radio contact with the satellite to
once every 90 minutes, providing some
lightweight means ecan be found to
store satellite measurements between
radio  transmissions.

Solar batteries, made of silicon wat-
ers which can generate nearlv 5 watts
per pound weight, appear to be the
most  promising source of clectrical
power, according to Van Allen. Some
storage batteries will be carned, how-
ever, to provide power when the satel-
lite vehicle 15 not exposed to the sun.

To conserve satellite power, 1ts trans
mitter might be designed to transinit
only when mterrogated by an ofhcial
ground station. The U.S5., however,
proposcs to publish the vehicle's trans-
mitting frequencies and schedule.

ADVANCED VERSION OF VIKING 11
(above) will be the first-stage of three-stage

rocket that will push the U, 8s earth satel-
lite vehicle into its orbit hundreds of miles
above the earth. The Martin rocket holds
the altitude record for singlestage rockets,
having climbed 158 miles above the Nawvy's
launching site at White Sands Proving
Ground, N. M. The satellite’s second-stage
rocket will be d{'!-‘.igm’:d h:l.' Aerojet General
Corp. The third-stage contract has not been
announced.
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LONG BELTS OF 20MM. ammunition are loaded into F-100 (left) during Exercise Sagebrush maneuver, for which the 479th Fighter
Day Wing managed to scrape together two F-100 squadrons with the necessary ordnance (right), spares and skilled maintenance men.

F-100 PILOTS feel maintenance pinch through loss of flying time, although they must have more cockpit talent than ever before.

Shortage of Maintenance Personnel Curbs

By Claude Witze

Foster AFB, Tex.—Operational capa-
bility of U. S. Air Force's first super-
sonic hghter, the North American F-100
Super Stl.hrL 15 seriously handicapped
by USAF’s lack of skilled maintenance
personnel,

At headquarters here of the 450th
Fighter Day Wing, Aviation WeEek
learned:

e Literally millions of dollars worth of
our fastest and most potent weapon
svstems are idle on the runways in
“Ayable storage” status. This means
thev are given weekly runups to keep
them ready for achon; they are not
“pickled” and can be put into action
quickly, but there are not sufhcient
ground crew skills to keep them opera-
tional at all times.

® Pilots of the 450th, among the best
m USAF, are not getting their full
quota of flying time and are disgruntled
with the situation. The training pro-
gram, however, is considered satisfac-
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torv at this stage. I"light personnel are
n]]]ftmg from the earlier North Amer-
ican F-86 Sabre to the F-100C hghter-
bomber version of the supersonic air-
craft.

e North American Aviation, manufac-
turer of the I™-100, is seriously con-
cerned over the grounding of 1ts newest
product. The company has 35 of its own
mechanics here under contract with
USAF to help train enlisted personnel
in maintenance of the new plane,

¢ A similar but less severe situation
exists at George AFB, Calif., where the
479th Fighter Day Wing, operates the
I-100A :Ll‘n fighter version of the Super
Sabre. The manufacturer has 17 me-
chamics at this base. The wmg man-
aged to pool its resources and talents
to provide two squadrons of F-100s
for service with the Aggressor's Sixth
Air Armv in Exercise Sagebrush, joint
Armyv-Air Force mancuver held last
month in nearby Louisiana.

® Tactical Air Command 1s putting in-
tense effort into its maintenance train-

ing program, seeking to upgrade all
personnel and improve their skills. The
Morth American mechanics are working
with TAC on Operation Toolbox, a
stringent schedule of both classroom
work and on-the-job tramming to improve
maintenance capabilitv.

Mew Complexities

Col. Joseph Mason, commander of
the 450th, told Aviarion WeEk his
wing is almost fullv equipped with
F-100Cs. Aircraft have been delivered
on schedule since last July, which marks
the point at which the unit started to
feel the personnel pinch.

In replacing the F-86F, initial table
of organization for the 450th has been
revised in keeping with the increased
complexity of the new aircraft. At the
outset, it requires 3.9 men mstead of
2.1 to keep each aircraft in flving con-
dition. With experience, this ratio
will decline.

Pilots of the 450th, including Lt.
Col. Herbert Ross, operations ofhcer
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SUPER SABRE pilots are enthusiastic about plane’s performance, but its cap.:ln]:h is hampered by lack of maintenance personnel.

for the 322nd Fighter Group, point out
that in the shift from the F-86 to the
I-100 the 450th acquired twice as much
sheer weight and metal to take care of.

In addition, there 15 the added com-
plexitv of the new plane. All of the
cockpit, fire control system, fuel con-
trollers and even such details as the
advanced gunsights lend to the wvast
new maintenance problem. The F-100's
drag chute for landing, its Pratt &
11-’]1|'t1u:}' 57 jet f:tlgim: with three
turbines, two compressors and clec-
tronic controls create new problems for
the ground crews

At the l’-:nttgnn in Washington, the
picture was completed by Bng. Gen,
Albert G. Hewitt, USAI”s Director of
Maintenance Enginecering.

Reasons for Problems

Gen, Hewitt emphasized to AviaTion
WEEk that the problem of maintenance
skills is one faced by USAF at all times,
as the ground and flight crews go
through transition to new equipment.
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He said, however, that the problem has
been  especially entical in recent
months., Here are some of his reasons:
e Fiscal 1956, which ends in June, is
the period of peak attnition for USAF
mechanics who were enhsted during the
Korcan buildup. Large numbers of
tairly skilled men have been returning
to civihan hte and 1t wall be some
months before this vear’'s imtensibed
weerniting effort is felt, It will result
in a leveling of strength and an overall
improvement of the skill level,

® Industry 15 competing heav I.l‘l|. for the
services of skilled atrplane, engine and
clectronie repatrmen. North Amernican
mechanics  working  at Foster  and
George receive  substantially  higher
salaries than enhsted men.

¢ In the post-Korea period there have
been major gains in the state of the
art. Gen. Hewitt points out that in
Warld War 11 USAF could make good
airplane mechanics out of farm boys
with grade school educations. Now
USAF must start with high school

F-100’s Operational Capability

graduates when 1t trains maintenance
personnel for modern weapon svstems.
l1 addition, it takes longer to develop
the skills.

® Increased complexity of the aireraft.
I'or each hour {1f ﬂwhr an 17-100 prob-
ably needs about 1{! hours of eround
work., The corresponding hgure Fﬂr the
I”-861D was 46 hours and tnr the World
War II F-51 Mustang, it was only 13
Liours.

e [n shifting personnel from umt to
unit, USAF must consider prnionhes.
Tactical Air Command does not rate
as high as the Strategic and Air De-
fense Lmnm nds, W :Hnn TAC, units
headed for overseas service have a
prioritv over those based in this coun-
t1y.

o Fast rate of aircraft delivery in the
]Jrl*.’r vear, as USALD drives tow: ard 1ts
| 37-wing goal, has added to the mainte-
NAance |3L|5un|1|;1 problem,

e The F-100, first of the centurv-series
supersonic  fighters, i1s drawing many
mechanics from units that have flown
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iston-engine planes. These men can
ge trained only on the F-100 and the
program to give them proper skills had
to be geared to deliveries, which started
last summer.

Gen. Hewitt believes it would be
possible to keep all F-100s flying at the
present time, hut that there would be
sacrifices in economy and safety. He
lnulnts out that the 'l‘lﬂwl}’-EquPEd
wings can fly one aircraft for 10 hours
a great deal easier than they can two
planes for five hours each.

TAC’s training program, Operation
Toolbox, is designed to lift the skill
level of the mechanics at Foster and
George Air Force Bases. Maintenance
personnel operate under three grades: 3,
5 and 7. According to Col. Mason, the
skill requirement on the F-100C 1s high
enough that each crew chief should
a grade 7 man who is a technical or
master sergeant.

Training such a specialist can take
3 to 4 years. Result 15 that it is a rare
mechanic who reaches 7-level skill in
his frst 4-vear enlistment. Most men
of this grade are well into their second
hitch with USAF,

Operation Toolbox is producing re-
sults, according to USAF, but some of
the high-skill workers it produces are
div-*:rtr:%] to overseas assignments or
other commands with a higher priority.

MNew Data Delays

Taking care of the F-100's more than
37,000 Ib. of hardware is not the only
difhculty encountered in introducing
the plane to USAF crews.

There is a constant lag in techni-
cal data and orders. This results from
the fact that both versions of the
F-100, A and C, were put in the
hands of operational umts before all
testing had been completed. The day
fighter completed its operational tests
in August and up until recently the
stock level of spare parts had been
based entirely on speculation.

This situation i1s being corrected as
the logistics data become available for
that wversion. The F-100C fghter-
bomber version still has not completed
these tests to determine logistics needs
and the spares situation in most cases
depends on fgures provided for the
F-100A version. However, the C model
has its differences, particularly in the
area of armament, where sound tech-
nical data is lacking.

The delays in providing this infor-
mation is accompanied by slow revi-
sion of maintenance handbooks, which
contain considerable outdated data.
Operating units are forced to work
out their own tentative charts to meas-
ure overhaul periods, spare part needs
and combat capability.

In Washin I:cm USAF spokesmen
pointed out that “feast or famine” 1s
routine with the introduction of new
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equipment. In developing spares re-
quirements for early operation of a
plane such as the F-100, cost consid-
erations force use of the most conserva-
tive possible estimates.

For a World War II airplane, life-
time parts were ordered with the air-
craft. Today's expensive components
make this policy impossible. By 1957,
headquarters says, the spares situation
will be on target and the domestic op-
erations problem resulting from short-
ages will be eased.

Flight crews of the F-100C are en-
thusiastic about their airplane, but
constantly emphasize that it calls for

more skitll. This goes for pilots w. well
as maintenance men.

USAF's Training Command is being
forced to improve the quality of its
fliers, give them enough experience to
qualify as professional hghter pilots
before thev are assigned to the F-100.

In their everyday work learning to
operate as a group, they fly as fast as
Col. H. A. Hanes, who set a world
speed record of 8§22 mph. last summer
in the F-100. This kind of operation,
with landing speeds of 185 mph. that
require use of landing chutes, calls for
more cockpit talent than ever before in

the history of USAF.

Lockheed Missile Scientists Quit

Los Angeles—Lockheed Aircraft Corp
last week announced that 15 scientists
have resigned from its Guided Missiles
Division in a policy disagreement over
whether scientific personnel should have
a controlling influence m projects
fundamentally of a research nature.

Lockheed management said the resig-
nations, most of which become effective
January 1, will not impair the missile
project.

“We are not making very much of
this ourselves,” a Lockheed spokesman
said. “Work will continue just as be-
fore. It is a small point in our hives in
view of the fact it involves only a small
handful of people.”

Meanwhile, informed sources here
say there is a possibility that the Penta-
aon will step into the row.

Dr. Emst H. Krause, director of the
research  laboratories  branch, who
headed the list of resignations, was in
Washington to report on the dispute
in the missiles department,

Krause's resignation followed by a
month the resignation of Elwood R.

Ouesada to which the rash of current
resignations can be ted.
The resignations are believed to have

been the result of a company announce-
ment of lines of authority on a new

project. The scientists felt the new
policies put them in a secondarv role.

Dr. Louis A. Ridenous, former chief
scientist for the Air Force and member
of Lockheed’s Missile Division for the
past vear, was appointed to succeed
Kranse, Lockheed announced.

The companv released the names of
six of the fifteen scientists:

Dr. Montgomerv H. Johnson, direc-
tor of nuclear laboratorv; Dr. ]J. L.
Barnes, director of computer and con-
trols laboratorv; Dr. Eric Durand, head
of svstems laboratorv: Dr. H. H. Hall,

assistant head of nuclear division: Dean”

Wanlass, laboratory head-computer and
control laboratorv; John Ascltine, re-
search scientist, computer & control
laboratory.

The resigning scientists plan to form
a new company, with headquarters in

Van Nuvs, Calif,, to handle consulta-
tion work in guided missiles.

Lockheed has been swamped with
applications for new people. By the
middle of last week Lockheed already
had reccived 138 to 140 applications
from hopcful replacements. The com-
pany said it has more than 2,500 people
in missile work and replacements will
be made from both the California and
Georgia plants.

Montgomery H. Johnson ex-
plained the resignations this way:

“The question involved is the man-
ner in which the research laboratory
should operate within the division. That
is, what is its precise role? It amounts
to  whether the research laboratory
should have a controlling influence in
projects which are fundamentally of a
research nature. Top management said:
‘No.

“Essentially, this would make the re-
scarch laboratorv a kind of service or-
ganization to be called in for help when
problems arise.”

Johnson said there are two wavs in

which a complicated research and de-
velopment project in missile systems
work could be handled:
¢ Projects managed by a group other
than the research laboratory unE asking
for research assistance when problems
arise where the help is needed. This,
Johnson said, is the wav the Lockheed
top management intends to run the
division.
* Control of progress from the outset
could be in the hands of the research
group for those weapon svstems in
which the skill and technical know-how
required is bevond the existing stage of
the art. Johnson said the scientists felt
so stronglv in favor of this that they
could not go along with management.
Another spokesman for the resigning
scientists said that the highly acclaimed
scientists are essential to today's and
tomorrow’s weapons which are revolu-
tionarv in character. Evervone knows,
he said, uninhabited or unmanned
weapons require a technical know-how
outside of the straight aeronautical field.
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Wrangle Looms Over Defense Budget

Washington—Defense  Department’s
Fiseal 195?' budget battle is shaping up
as the bitterest wrangle since former
Scecretarv of Defense Lows Johnson
slashed military funds after World
War II.

Evidence indicates defense expendi-
tures will be raised instead of lowered
and the emphasis on air power will not
be slackened in Fiscal 1957. Aircraft
procurement will continue at a high
rate. Research and development, par-
ticularly for missile projects, will get
better I:|1|:n]:|u|:-rt than ever before.

This time the nature of the conflict

15 different than in the pre-Korea davs,
but it has similar military, political and
financial aspects. Feelings run higher,
the times are more critical and the
individual armed forces feel their peril
15 greater.
® There are strong indications that the
defense expenditures will be larger than
Secretary Charles E. Wilson's goal of
$34.5 billion. Despite pressure of Treas-
urv Secretarv George M. Humphrey,
who wants the GOP to offer a balanced
budget for pohtical reasons in 1956,
Pentagon experts believe it will be im-
possible to keep expenditures below
$35.2 billion.
® House Speaker Sam Rayburn was
asked last w::i:l. whether he thought the
Administration is spending -'.:nnuc'h for
defense. Replv of the powerful "Texas
Democrat was significant: “In all prob-
ability we will be.” So far as the Air
Force i1s concerned, rehable sources on
Capitol Hill said its outlay will total
51?2 billion, up $700 million from
Fiscal 1956, At the Pentagon, nobody
will talk publicly about the program,
but Defense Comptroller W. [. MeNeil
detected “‘a steady upward pressure on
expenditures.” Much as the GOP re-
sist this pressure, Democrats are not
expected to let them do it at the
expense of the defense program.
e Despite the ofhicial silence of the
military at this stage of budget discus-
sions, there are “leaks’” both covert and
overt. The Army is fighting hard for
its aviation and mussile programs and
claims it has been teamed with the
Navy to push a ship-based ballistic mis-
sile of medium range. USAF is seriously
concerned about pressure to stretchout
aircraft deliveries at a time when its
top staff members believe the present
137-wing goal s too low and perfection
of the intercontinental ballistics missile
has top priority

Spurred by Army’s obvious elation
over the improved missile program,
Secretary Wilson said the time has
come in the long and intermediate-
range prngmms where it is necessary to
expand “‘development and testing facili-
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ties and (establish) specific I{.EP-DI'ISIIJI]I—
ties for cach of the services.’

Secretary Wilson's statement was in-
terpreted as a declaration that the De-
fense Department has been forced to
budget manpower, knowhow and facili-
ties as well as money. He is known to
favor competition between the services
but there are mitigating factors, includ-
ing some pointed out in 1955 by the
Hoover Commission when it spoke out
against duplication of effort. An addi-
tional matter of concern to Secretary
Wilson who has inter-service rivalries
to contend with, is the Armyv's deter-
mination to stay in the missile picture,
even when the range of their weapon
appeared to invade USAF territory

Secretary Wilson in some respects
faces the same dilemma he had two
months ago when he was being pressed
to cuartaill spending from the Fiscal
1956 budget, He is pledged to buy
airplanes at a_pace that will assure a
137-wing Air Forece by June 1957. He
is under close scrutinv on Capitol Hill,
where he has leamed to respect the
opinions and ability of some well-in-
formed Democrats. Most recently he
was forced to denv that any of the
additional funds for missiles would
come from curtailment of aircraft
procurement.

Russian Threat

Gen, Nathan Twining, USAF Chief
of Staff, is reported unhappv about the
immediate 137-wing goal. In addition
to a larger Air Force, he believes there
is a serious crisis developing for lack of
funds to maintain modern weapon svs-
tems., Without citing the case of the
North American Fr%[}ﬂ (see p. 14),
Gen. Twining is reported to have said
that USAF is not getting enough money
to maintain more than 50 wings in good
operational shape.

Action to increase missile money will
answer at least partially the demand
of Trevor Gardner, outspoken Assistant
Secretary of the Air Foree for Research
and Development, for urgency in this
area. Unlike some congressmen, Gard-

Nuclear Power Contract
Allison Division of General Motors

Corp., soon will have a contract with
U. §. Navy calling for a study leading to
“application of nuclear power systems to
Naval requirements.”

The study is related to two other con-
tracts, with the Glenn L. Martin Co.,
and Convair, for development of sea-

planes to be propelled by atomic power.

ner believes that the threat of global
war has not diminished in the past year.

Gardner frankly fears that talk of a
stalemate in our relations with Russia
mayv be interpreted as an excuse for
curbing research and development ex-
pcndltures Gardner cites increasing

Soviet air strength, the improved capa-
bility of their planes and “a vast state of

the art advancement in airborne tadar
capabilitv.” Industry sources, however,
s.m-:i that initial plans for accelerated

production of new fghters had been
cut back.

Stretchout?

There has been in recent weeks much
speculation about an Air Force stretch-
out, resulting in a demand bv Sen,
Stuart Svmington (D.-Mo.) for an in-
vestigation of anv failure to follow
through on the accelerated procurement
program JAW Dec. 5, p. 12). Accord-
ing to the office of I'}udlm Sharpe, As-
sistant Sccretary of the Air an:*:: for
Materiel, this program has not been
chqngcd The rumors grew out of
USAF “budget exercises” designed to
show what would happen if certain
aircraft programs were curtailed.

In 1dd1tmn to continued steady pur-
chase of “centurv series” Eghtﬂrs jet
bombers and missiles, there is strong
Army optimism that its aircraft pro-
curement program will continue in high
gcar.  Helicopter interest continues
kigh and there is some evidence that
prices are improving while the tough
mamtenance record of rotarv-wing air-
craft is being improved. Basic price of
the Piasecki H-21 Work Horse, for
example, appears to be down- to less
than $240,000 on the basis of the latest
contract and aircraft availability during
Exercise Sagebrush was reported excel
lent (AW Dec. 12, p. 9).

Armyv  interest IIEID is high in the
Piasecki H-16, now powered by turbine
engines, the Sikorsky H-34 and H-37.
A new Bell utility helicopter has been
designed for Armv use. A mockup of
the turbine-powered XH-40 was dis-
closed last month (AW Dec, 5, p. 18).

Aside from its pooling of talent with
the Armv on the medinm-range missile,
Navv is placing its bets on the nuclear-
powered mobile ﬁghtmg force. It an-
nounced last week 1t is preparing to let
a studv contract to Allison Division of
General Motors for work on nuclear
power for Navv purposes (see box).

Work will continue toward establish-
ment of a mobile fleet capable of
launching missiles. Utility of the sea-
plane, particularly with nuclear power,
will be explored for its advantages in
delivering atomic weapons without de-
pendence on land bases.
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LOW-ALTITUDE night photograph of Dayton, Ohio, residential section. Onuly illumination

used in the experiment was three mercury arc lamps mounted in nose of a C-47.

ARC Lamp Utilized
In Night Air Photos

A new night aenal photography
svstem which produces continuous,
high-intensity illumination has been
developed by the Air Research and
Dwelmprmnt Command.

The new method developed by
ARDC’s Wrnght Air Development
Center utilizes a  commercial-type
high-intensity mercury arc lamp to pro-
vide a narrow, directed beam of
continuous Iig]lt. Present night photo-
graphy systems use fash bombs or
flare cartndges that provide intermit-
tent light.

Standard flash bombs and cartridges
produce a brilliant fash lasting only a
fr action of a second, and dissipate light

all directions. Use of the mercury
arc lamp enables Air Force reconnais-
sance aircraft to “sweep” light along
the ground beneath the aircraft.

Air Force engineers in WADC’s
Aerial  Reconnaissance  Laboratory
pointed out that use of the light
eliminates the need for heavv, bulky
equipment used with pyrotechnic il-
luminants, 15 much less expensive, and
also safer, since no explosives are
necessary,

Although the active element of the
mercury arc lamp is no larger than a
cigarette, it provides adequate lhight for
acrial photography. The lights are dif-
hicult to see from the ground because
of their narrow beam and blueish hue.
On an approaching aircraft, the light
appears as a distant star to ground
observers.

i

ENGINEER HOLDS tiny bulb used in mer-
cury arc lamp night photo illumination sys-
tem shown here installed in C-47 nose.

XH-17 ‘Flying Crane’
Testing Completed

Culver City, Cal.—Three vears after
its  fest  flight, the Hughes “Flying
Crane” has completed its test program
and “proved the feasibility of pressure-
ict, single-rotor ]1L1IE‘H]]|ZL[H for heavy-
duty cargo carrving,” accerding to an
announcement by the Aircraft Division
of Hughes Tool Co.

Buwlt under an Air Force contract
and designated the XH-17, the huge

copter has picked up a trailer wvan,
largest object ever lifted by rotary wings,
the company said. It did not announce
how heavy the van was, but said a heli-
copter of the XH-17 design could carry
loads of more than 10 tons.

For military use, the companv savs
an aircraft of this type could be used
to hift a pod with 75 troops and their
combat equipment, a 155 mm. how-
ibzer, a 2i-ton truck, a bulldozer or an
assembled hrldgc

Hughes engineers found thev could
imcrease blade life and reduce stresses
bv as much as 50% bv building weights
into the blade at Eh’lh’.giﬂ points.
Blades on the XH-17 are 130 ft.
diameter.

In the recent Hughes tests, they
were Aown in excess of 70 miles an
hour, hfting a gross weight of more
than 46,000 1b.

The XH-17 is powered by two modi-
fied Ceneral Electric [35 turbines,
forcing gas under pressure to tip bum-
crs on the rotor blades.

Second SeaMaster
Ready for Taxi Tests

Second prototype of the Martin
XP6M-1 SeaMaster, jet seaplane which
cxploded in mid-air recently (AW Dec.
12, p. 7), will be ready for taxi tcsts m
late December.

Navy Under Secretary Thomas 5.
Gates Jr., said last week the Navy 1
going ahead with the program and re-
tains “‘every confidence” in the aircraft.

Gates and Rear Adm. ). S§. Russell,
Chief of the Burcau of Aeronautics, -
spected the second SeaMaster at the
Martin plant and salvage operations for
the frst plane, which crashed in the
Potomac Raver.

No explanation of the accident has
been announced, pending reconstrue-
tion of the wrecked aircraft.

Air Force. Navy
Obligations Slump

Air FForce contract cancellations dur-
ing October for aircraft and related
items amounted to $194 nullion more
than new contracts let. Navy had net
cbligations onlv 57 mullion i the same
month.

Total obligations for both services
since the start of Fiscal 1956 on July |1
15 564 million, Air Force shows a minus
obligation of 5224 million.

USAF now has an unobligated bal
znce of $10.8 billon and the Navv has
$3.9 billion.

Expenditures during October were
$494 million for the Air Force and $134
million for the Navy. Expenditures by
both services since July 1 amount to

52.5 billion.
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Here's another New

technical bulletin

by EEMCO, designer and producer of special motors

and actuators, exclusively

EEMCO Type D-751 is a rugged hydraulic pump motor used in activating the nose
wheel assembly and other vital units in Northrop Scorpion F-89 long-range inter-
ceptors. It was specially designed by EEMCO to operate unfailingly in the severe
arctic cold encountered by the U.S. Air Force in Alaska, Greenland and other far
north areas. EEMCO motor Type D-751 delivers 5.2 HP, intermittent, at 2100 RPM
and 3.5 HP, continuous, at 2200 RPM on 26 volts DC. It was designed to meet
Specification MIL-M-8609 for electric motors. This efficient product is being pro-
duced on a tight production schedule by EEMCO, whose complete design and pro-
duction facilities are devoted to the manufacture of special motors and rotary
and linear actuators.

Yk Let EEMCO...a SPECIALIST...fill your motor and actuator needs

Whether your specifications call for a new design or you adapt one of the scores
of present model EEMCO motors and actuators to your requirements, EEMCO is
geared to deliver completed units in quantity on specified schedule. Remember,
you can save much valuable time and development expense by adapting present
EEMCO units. Your inquiry is invited,

51N
W oiavd

—
1% oM 3

HWOLOW 20

TYIAT KNG
. W
e
R RIRITT

SPECIFICATIONS -
TYPE D-751 HYDRAULIC PUMPF MOTOR

Duty Cycle: 5.2 HP at 2100 RPM (intermittent) on 26 volts DC
3.5 HP at 2200 RPM (continuous) on 26 volts DC
Weight: 20 pounds

Military Specifications: Meets MIL-M-8609

Electrical Engineering
and Manufacturing Corp.

4612 West Jefferson Boulevard
Los Angeles 16, California
Telephone REpublic 3-01351

Designers and producers of motors,
linear and rotary actuators, exclusively.



Lockheed Special Projects Group |

% B e -
Speeds Airframe, Systems Design A
To meet the fast-growing demand for work already assigned there: 5 | E
rapid development of prototype aircraft  ® Experimental design development of @ o o
designs and special svstems, Lockheed an advanced landing gear applicable to > E 5
Aircraft Corp.’s Marietta (Ga.) Division  future assault and cargo aircraft. 0 T O
has established a Special Projects Ingi- ® Research and development of refuel- = 0L T
neering Division within the Engineer- ing systems, fuel protection approaches i 'E o -
ing Branch. and multi-purpose fuel tanks. : 00 5 I "
Starting with about 30 engineers and  ® Design of operational aids for special < < O E‘ 0 ]
designers drawn from other phases of missions planned for the C-130 Her- L5EC|30 =
Lockheed's engineering activities, the cules. 29 50l0F 0
new division will add another 100 me- Lockheed’s Georgia Division was & E @ E o £ E
chanical, structural and systems special-  established early in 1951 to operate Wsco|238
ists within the next vear, as the tvpes Government Aircraft Plant No. 6, at @ > DL E @ 3
required for this imitial design work Marietta. Initial work was the “de- & U & W £ o
juired for this imtial desig Fcwl|Souw

become avaitlable,

New Projects

The importance placed on the Special
Projects Division 1s indicated by the

mothballing” and modification of 120
B-29 bombers which had been in long-
time desert storage at Pyote, Tex.

Then a production contract for B-47
Stratojets was obtained, which still en-
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greetings from Gilfillan

NOW IN 33 COUNTRIES

around the world

Bell 47 helicopter recently saved the Swedish government $300 and a week's time by
ferrving a prefab four-man barracks to a Lapland power project.

PRODUCTS CORPORATION

635 W.Colorado Blvd., Glendale 4, Calif.

Helicopter Airlifts House

Equipment flown over snow-covered, impassable terrain included o complete kitchen. |
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Gaskets of

alfalll

maintain positive seal from —-100 to 500 F!

Mail coupon
for complete

information
on SILASTIC

Dow Corning Corporation
Midland, Mich., Dept. 09128

Plaose send me your
MEW PAMPHLET OM SILASTIC,

MNAME

COMPANY

ADDRESS

cCITY ZONE_STATE
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Jet engine heat quickly ruins ordinary rubber gaskets. Silastic*,
the heat-stable Dow Corning silicone rubber, maintains & tight

seal; and thus reduces the cost of flight delays and overhauls due
to leaky gaskets,

Stlastic has far greater resistance to ozone and to weathering
than organic rubbers. Retains its original sealing efficiency, and
shows relatively little change in hardness, even after long ex-
posure to temperatures ranging from —100 to 500 F.

This 1s just one of many ways Dow Corning Silastic is serving
the modern aircraft industry. Remember, when you need a

rubbery material that stays rubbery and keeps its shape at
extreme temperatures, SPECIFY SILASTIC!

SN in silicones

DOW CORNING

DOW CORNING
SILICONES

MIDLAND

CORPORATION

MICHIGAN

B e e — e — — — — — _.—J

gages about half the dwision’s 19,000
emploves. Since earlv 1954 Lockheed
has performed an TRAN (inspect and
repair as necessary) and  modification
program on B-47s. This has included
some special project tvpe of work, where
only a few planes were affected for
specific modiheations.

Lockheed-Marictta’s development has
been in a sequence somewhat different
from stmilar build-ups of other major air-
craft manutacturers. First the plant was
engaged in the modihcation and pro-
duction of aircraft designed elsewhere:
then came the production design and
manufacture of the C-130. which was
mitiallv designed by Lockheed-Burbank,
which also built the protobvpe.

Now the division has developed full
engmeerimg capabilitics, mcluding line
and staft organizations tor project de-
sign, structures, dvnamaes, production
design, test laboratornies, flight test, aero-
dvnamics, operations research, prelimi-
nary design and special projects.

Broaud Capability

The function of Special Projects En-
oineering 1s broad. Although primanly
charged with design of experimental air-
craft and components, it has the capa-
bility for basic development in svstems,
structures and mechanical devices. The

L 8
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Fnlns Jet on C-46 Wing

Turbomeca Palas turbojet assist engine is
shown mounted on the wing of a Ll-‘.r}'d Aero
Colombiano C-46. This is the first ime an
installation of this tvpe has been made for
passenger service by a U. 5, modiheation
buse, according to L. B. Smith Aircraft
Corp., Miami, which did the job. The
turbojet’'s Aush intake nacelle was developed
by the French firnm, Sncaso, to prevent en-
eine's compressor from windmilling in fAight,
L. B. Smith is installing the Palas units on
three C-46s which it is modifying to pas-
Senger c-mlﬁgur;;,tiun for the intra-Colombian
airline. The assist units, together with the
plane’s regular P& WA R2Z800 engines give
the C-46 a total of 2,400 ]1.|1. for takeoff at
8,200-ft.-high Bogota, Llovd’s headguarters
in Colombia.
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No Flat Spots, says Hy Trol

Let's get away from contemplation of the fuselage

a minute, You'll probably hate us for it, but we
want to discuss the one thing that dame doesn't

have —airplane tires.

You just don't get flat spots on tires when Hy
Trol's around, In one year's scheduled airline
operation, the record showed that Hy Trol saved
50 premature tire removals for this cause on air-
eraft that relied on Hy Trol consistently during
landings. (Northwest Orient, 1953).

Worth thinking about? 0.K., now you've thought
about it you can go back to your study of the

streamlined shape.

O OAVIroe
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the accepted Anti-skid Braking Syste

a product of

IYDROALR

\
J

hytrol

it Standard
Equipment on:
B-47, B-52, AJD,
RB-&66, RF-B4F,
F-100, C-1130,
2 F-BO
Installed

on DC-4,
DC-46, DC-7,
DC-7B, C-46,
C-54, C-97,
C-118A,
B-377. R3D,
R&6D, P2V-5,
Avro Jelliner,
F9F, F-80,
F-B4F, F-89,
F-94, F-101A,
B-34G, YB-60

A\ [nc., who also make

HOT AIR VALVES « FUEL VALVES
TURBO MACHINERY - HY V/L PUMPS

lllllllllllllllllllllllllllllllllll

BURBANK, CALIFORNIA « Aviation Subsidiary of CRANE CO.
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Hungry F-84F Thunderstreak

In Exercise Eﬁguhntsh traiming maneunver, Republic F.54F Thun-
derstreak slides into position behind KB-29 tanker plane.

objectives of the organization require
the capability to:

® Design  prototype installations and
components which will be tested and
evaluated for subsequent application to
i:urmim;tinu .'|irLrIIt

“Subcontract” design work required
ln staff and research groups for their
development programs.

e Undertake independent research and
development assignments  conceming
design studics and/or hardware when
not mmtially a part of a specific weapon
svstem.

® Indoctrinate, train and develop cngi-
neers who, for background and work-
load reasons, are not immediately re-
quired m other line divisions.

e Modify production aircraft for special
tisk requirements.

Special Projects-tvpe operations pro-
duce significant economies in the design
of prototvpe models or small production
lots, Lockheed savs., These econones
result from use of a simplified drawing
system, which does not require compati-
bility with IBM parts listing and pro-
duction control methods; elimination of
engineering checkers as such, by utiliz-
ing small design teams and the “buddy”
Jppt:ﬂLh on individual assignments;
and by close mtegration of structural
analysis and staft contributions with the
design effort.

Follow-up of experimental manufac-
turing and laboratory testing work 1s per-
formed by the 11:11;1|H:|L|L|| designers,
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climinating planners, baison engineers
and other “middle men.” In addition,
the isolation of Special Projects from
the pressure and formalization demands
of a large, active manufacturing or-
ﬂmtm!mn enables supervisory and_ staff
Lhr:.ﬂmu to be concentrated on design
problems  rather than  admimnstr itive
and procedural matters, Lockheed savs.

How It Works

These informalities and economies do
not mean a lack of schedule control and
project coordmation. Work on special
projects 15 mitiated by a Project Sched-
ule Plan. Technical scope and ground
rules are laid out by a Special P[’[rlLf_i‘H
Division Memo, which is d-[.‘tu'lupuc’l a5
soon as this basic approach 1s “frozen.”

Weekly project meetings between all
designers on a given special project re-
view assignments, coordinate  design
philosophv and plan detail work assist-
ance that may be needed. Schedule con-
trol is maintained by a job-day svstem
that reports on a bar chart the days
ahead or behind schedule position for
cach job.

] |1L- division 1s headed by 14, B. John-
som, who joined Lockheed’s California
Special Projects organization 10 vears
320.

Johnson was educated in mechan-
ical engineering at the University of
North Carolina. For 20 vears he has
been engaged in the pln’rnhpu develop-
ment and design of all sizes of aircraft.

At Lockheed, he has had various project
and special project assignments, most
recently as manager of the Preliminary
Design Engmecering Dept.

The semor designers and group engi-
neers average 14 vears active design ox-
perience. Some of the men have had
extensive experience with  Furopean
manufacturmg and rescarch organiza-
tions. A favorable combmation of talent
for special project design results when
Furopean and Amernican approaches arc
married, Lockheed says.

Convair-San Diego
Spares’ Sales High

Sales of atreraft and missile spare

parts by Convair-San Dicgo during the

last 10 months came close to S26 mil-
lion, according to E. F. Sherrod, chief

of parts sales. Customers included the

military, commercial airlines, individual
aircraft operators and vendors.

The shipments, 1-.1i.L|"]|nL:nE 9 million
Ib., represent some 75,000 items, from
F-120A mterceptor wings to small bolts
and fittings. The largest receiver of
parts was the Air Materiel Area at Kelly
AFB, Tex., which is USAF's prime sup-
plier to units operating the 1-102, the
| 229 trainers, and utllLr versions of the
Convair 240 and 340,

Other big customers mcluded Ed-
wards, Holloman and Patnck AIFFBs and
the Naval Air Test Center at Patuxent.
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AS TACTICAL TRAINING COMMAND F-B4F approaches flying hoom (abave),
strikes home (below),

o

pilot opens wing fueling point. Boom operator

TAC's KB-29s will soon be replaced by probe-and-drogue KB-50s, and Thunderstreaks will be modified to conform.
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POWERS CONVAIR F-102A

First Thermal Class “C** A-C Electric System to be put into production S e~ | T

With flight performance and punching power ranking it one of
the world’s most advanced interceptors, the F-102A imposes
accessory-affecting environments that test the limits of the new | ;4 4 model 42
military Class “C" specifications. 31282 blast- T

To insure maximum available electric power under these severe | cosled 120°C .‘\r"*"-"-‘ﬁ‘t
conditions, Jack & Heintz developed an a-c system distinguished | Generater -
by several engineering achievements:

e First blast-cooled generator proved completely eapable
of meeting normal and overload reguirements at ambient

temperatures to 120°C, sea level. Features high efficiency, J& H Model
low harmoniec content, unusual phase balance, very light 50127 a-c
weight. . 3
£ ?Eirmt I m— sl G Labival Dl These photos taken on the F-102A production generator (left) mounted with a Sundstrand
s m_m,'mlfﬂ . E:I.I-EEHd.E bﬁ E;IE “m“;_i:?c:r F‘ :lfl tl“?m:-;l? line at the Convair Div. of General Dynamics constant-speed drive is located in the aft fuse-
{}iﬂ‘ﬂﬂ including I{ut:-pumm sunaiig I:';adﬁ Stntiu‘:—mﬂgi;:::tic: Corp. show the three Jack & Heintz a-c system lage. The control panel (center) and voltage reg-
amplifier design. ' components in process of installation. The ulator (right) are mounted in the ship's nose.
e IFirst control panel using a new gas-discharge ove
voltage detection tube insensitive to acceleration. el f“ﬂdﬂt I " " i
51102 Hi-Phase
For the answer to your complete aircraft electric system require- Voltage Regu- OPPORTUNITIES FOR ENGINEERS
ments—a-¢ or d-c—look to our staff of experienced engineers. lator There’s a promising future for electrical and mechanical engineers at Jack & Heintz. Write

Write Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. : : us inti
: ’ » ? Manager of Technical and Professional Placement, today, for illustrated, descriptive booklet.
Export Dept., 13 E. 40th St., New York 16, N. Y. @ T, A, spplied far . P ——

Jack s HENTz Rtsmative [ AIRCRAFT EQUIPMENT
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AERONAUTICAL ENGINEERING

Fairchild Builds Short-Take-off Transport
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FAIRCHILD M-232 test vehicle designed for short bake-offs and high cruse-speeds.

28

By Robert H. Cuoshman

[“airchild Aircraft Division has re.
vived a 40-year-old concept to provide
a relatively fast, short-take-off transport
designed to meet the needs of nuclear
warfare.

In the event of such a war, the need
tor flexible movements of troops and
rapid evacuation of civilians would call
for a load carrying plane as fast as a
modern transport and almost as versatile
as a helicopter.

Fairchild's first step in  providing
such a I:rrm-;pnrt is the fAnancing of
the M-2312 test vehicle, which has been
80% lmunhla.d at Hagerstown, Md.

This experimental craft will demonstrate

to what ecxtent certain improvements
on wing deflected propeller-wash air-
craft developed by William E. Hunt
can be realized in a modern army sup-
port plane, The Aircraft Division IE
licensed for use of this patent (No. 2,
650, 045, Aug. 25, 1953) by the owners
—Hunt, the Wiggins-Hunt Engineering
Corp., of Norwood, Mass., and Fugene
A. Blomquist, of New York City.
Performance objective for the M-232
project is to produce a plane that can
get in and out of a 500 ft. clearing over
a 50 ft. obstacle and then cruise at a
speed comparable to aimilar sized trans-

ports. For the M-232 demonstrator this

will be 242 mph., but Fairchild hopes
their future STOLs (short takeoff and
landing) will go over 290 mph. The
M-232 will carrv an uuderﬁhmg belly
pod capable of carrving eight men or
four litters.

While this particular STOL resembles
Fairchild’s C-119 in appearance, i
weighs only 7,000 1b., and its relatively
larger pmpLﬂLn are boomed out well
ahead of the wing. Fven at low

airspeeds, the S00 hp. power-pack-driven

propellers (twin  Lycoming SO-580s)
maintain a slipstream over most of the
wing. At the same time, the trailing
edge flaps can bend this flow down,
converting into considerable lift the
same propeller accelerated mass of air
which  ordinanly  produces forward
thrust.

Turning-Yane Wings

The wings, therctore, act as con-
ventional airfoils for forward high speed
flight, but they are mechanically ad-
justed into something more hike turn-
ing vanes for hovering and up and down
flight.

"ﬂthmtﬂh Navy pilots, in high-speed

pr::p:_]lutlmtn plancs, have been an-
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EARLY SEMI-HOYERING model was in-
corporated in 1917 patent of Dr. A. Zahm,

ticipating this for a number of vears by
using engine power to shorten thewr car-
ricr landings, the conscious attempt to
cover the entire wing and Hap with pro-
peller blast has had only limited apph-
cation. Tlis design is another U. S,
attempt (along with the Robertson Sky-
lirL and Prof. Otto C. Koppen's Helio-
plane designed to overcome some of
the objections to 51T0Ls.
While Fairchild is withholding most
details of the N-232 until after the
flight test evaluation, many ot its prin-
|1:h features may be deduced from the
inventor's patent and a recent lecture
irst given before the Washington sce-
ion of the Institute of the Acronautical
Sciences by R. A. Darby, preliminary
design engineer of Fairchild Aircraft
Division. They include:
® Propellers placed well ahead of wing
and hlted down.
e Large propeller blades which are both
variable in pitch and fappable atter the
tashion of helicopter rotors.
e Interconnected propeller drive shaft-
ing with over-running clutches.
e Full span trailing edge Aaps.
e Full span leading edge slats.
e Spoilers for slow-speed lateral control,
These features imter-relate to mcreasc
the acrodvnamic efhiciency of the thrust
bending process and, more importantly,
to eliminate critical st ibility and control
weaknesses during the “low and slow™
take off and landing phases,

Hunt's Contribution

[ lunt, who 1s serving as consultant on
the M-232 project, savs in his patenf
that he has made certam improvements
over the Dragonfly, the Crouch-Bolas
STOL-tvpe of the carly 1930s.

Hunt was an engineer on the Drag-
onfly and has smce bought out ats
patent, Despite eventual failure because
of lack of interest, the project was actu-
ally a success in that the Dragontiy
could make 30 ft. ground-run take-offs
and landings. Observers sav that, while
flving as slow as 16 'ni]ﬂl, the arrcraft
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PATENT DRAWING (above) by William E. Hunt was basis of M-232 design.

could oo up and down at 30 and 70
degree IIIE']LH

The power transmission lavout of the
M-232 is based upon three considera-
tions, One, 15 that of avoiding a sudden
]up-'-.in:_iu._--:_l thrust while u]uu-{tring 110SC
up, STOL. Two. 1s the I:L'{'L'ﬂxil’_\' tor
keeping  engine  weights  concentrated
near the plim, s center of gravity for
quick, low-mertia response to controls.,

I'he third 15 the acrodvnamic desirabil-
itv of placing the propellers at least one
chord |'..I!‘-T”I ahcad of the center of
Pressire of the Wing.

smce the low-speed propeller air m-
low angle canses the up-und-down moy-
mg bl des to g0 through the air at dit-
ferent speeds i much the same way as
helicopter rotor blades do when the
helicopter 15 moving ahead, a similar
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FLY WEATHER-WISE

These weather items prepared in consultation with the United States Weather Bureau

THE VARIOUS TYPES of terrain surfaces have
a significant effect on the air masses
flowing over them—with a consequent effect
on the weather and plane performance.

One of the most spectacular effects of ter-
rain on air currents 15 the Mountain Wave—
a high-reaching deflection of the winds when
a range of hills blocks a strong flow of air.
This sets up a “wave" which may reach high
altitudes and extend in a chain of waves for
several hundred miles downstream. The
Lenticular-Type Standing Wave Cloud iden-
tifies these large waves. Even small ridges may
cause air waves and produce dangerous down-
drafts on the lee side (see diagram art right).

Care should be taken in approaching a
ridge into the wind, because in a low-powered
plane the downdraft may make it impossible
to maintain enough alcrude to clear the top.
Also, when taking off on a runway towards a
hill, be prepared for a decreased rate of climb
if the wind is coming over the hill.

When flying in the vicinity of mountain
tops, the possibility of altimerter error is im-
portant. Two primary factors can cause al-
timeters to indicate bigher altitudes than actual:
Lowered pressures created by disturbed flow
on the lee side and abnormally cold temper-
atures. Combined, they can produce errors
in excess of 1000 feet.

________

LENTICULAR CLOUD
2
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Best Pair to Get You There!

AIRCRAFT

Flying over rough terrain, shifty air currents and sudden
downdrafts can call for extra-quick engine response. Here's
where insisting on the right fuels and lubricants can pay off,

Mobilgas Aircraft and Mobiloil Aero meet aviation's toughest
tests . , . exceed rigid Army and Navy specifications . . . assure
you full power and performance when you need it most. Good
reason it pays to fly with the Flying Red Horse!

SOCONY MOBIL OIL COMPANY, INC,, and Affiliates:
MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION

STOL FORCE VECTORS expluin need

of steep floor angle. Dotted lines show
propeller-slipstream  boundaries.

flapping freedom has been  provided.
The patent shows a  spring-dashpot
damping svstem to restramn the blades
about their flapping hinge.

Propeller Shaft Axis

I'he propeller shaft axis angle which
must satisty the two widely- LlHLTI-':,LHt
modes of flight proved so important in
previons attempts that the Bolas patent
provided for a pivoting cngine nacelle
and Hunt's improvement called for a
comphcated tiltable propeller hub.

l'or the time bemg, the N-232 prob-
,'li}]:l. will operate with hxed propeller
axis; however, one of its designers says,
there is room for a tilting hub should
flight tests indicate such a need.

One reason for the negative pitch to
the propeller axis becomes  obvious
when the relative positions of the pro-
peller, wing and tail control surfuces are
comparcd—as was done by Bolas i the
Dragonfly patent—to the configurations
of earlier semi-hovering cratt. The prob-
lem is how to get LI‘L{HIE"'h propeller-
wish past the tul control surfaces at
low speeds when most of the propeller
blast 1s being deflected sharply down
i the special wings.

In the cxpired 1921 patent of Dr.
Albert F. Zahm (See Fig. 3), the pro-
poscd solution was to leave the sechion
of the wing in the wake of the center
propeller unchanged. Slow speed lift
was sacrihced so that some propeller-
wash could reach the empennage. In an
carly article on the subject, meumr
I". H. Norton, who became interested in
STOL from the study of birds, sug-
eested a hinged fuselage so that the tail
could be sw ung down into the deflected
blast. (AviaTion Sept. 1, 1920, p. 80.)

To understand how propeller axis
placement ¢an solve the STOL control
problem, the forces acting on the planc
while in the STOL regime must be con-
sidered, Unlike the other two inven-
tions, hovering in this case occurs when
the STOL craft is nosed sharplv up,
with flaps down, until propeller thrust
(t) and wing-Hap reaction (r) cancel
cach other in tllr. horizontal direction
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BLOWING

FORCED CIRCULATION, such as the proposed blowing and suction methods illnstrated
above, may provide better performance in future STOL aircraft.

and add in the vertical to equal the air-

craft weight (w). Thus, negative pro-
peller axis pushes more wake past the
tail, but at the cost of an uncomfortable
cabin floor angle.

Safety Features

This jugglhng of the propeller pull
against the wing-flap reaction has not
appealed to pilots in the past, who felt
it lacked the Fail safe characteristics of
the ordinary power-idle glide-in landing.
Omne pilot said the feeling derived from
a combination extreme nosc-up  and
slow-speed attitude was that of being
right on the edge of a stall, without
altitude.

Although the STOL’s safety 15 basic-
ally :.IL]:JLmanT upon the powerplant,
leading cdge slats, spoilers and adequatce
How past the tail are expected to give
positive low-speed control.

The leading edge slats should re-
duce the wing pitching moment.

In the patent, the slats are shown
mechanically linked to the trailing edge
flaps and the propeller tilting mechan-
ism, The special-design ~.]m1]Lr~. will
handle lateral control, presumably in
much the same manner as on the He |1n
plane (U, S, Patent 2,719,014, Sept, 27,
L2 55).

Other STOL Research

In addition to fostering the Bolas-
Hunt approach to STOL., Fairchild re-
scarch under Fredench \W agner 1s 1n-
vestigatmg  combinations of forced
circulation, working towards cocflicient
of lifts as high as 30 (see diagram).

Both blowmg and suction are used
to delav huum.]]n liver separation and
increase the circulation Aow, AL
The results of these tests may be com-
bined with the vectored slipstream prin-
ciple now used in the M-252 to further
increase this plane’s small fheld capaai-
tics, But Fairchild indicated that,

British Merry-Go-Round

Designed to obtain human engineering data under safe laboratory conditions, this man-
carrying centrifuge was recently installed at the RAF Institute of Aviation Medicine in

Famborough. The centrally pivoted 60-ft.

arm swings its human cargoes in the cars at

each end at speeds up to 54 rpm., imposing forces up to 30G. A geared 1.350-hp. d.c.
motor controlled by .'Jm]]fid}'m_'ﬁ drives the vertical shaft from under the fAoor. While the
arm is programmed through automatically supervised test eveles and monitored by a number
of safety devices, sensitive instrumentation transmits the subject’s medical reactions to the

control roon.
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whether or not dimmnushing returns of
Lft come with incrcased blowing horse-

- power, largelv depends upon the par- ’
tieular wing conhguration. |
Goodyear Receives i l c t H. h
B-52 Subcontract or ow os 4 Ig

which way™

to measure KOLLSMAN PRESSURE RATIO THRUSTMETER
4 used on Convair's F-102 and McDonnell's F-101 Goodvear Aircraft Corp. last week ®
=i announced receipt of a multimillion- |
- - = , ﬁ.r""f dollar contract for the construction of i - Ion
lEt e“glne g o EIZ:E-EE components for Boeing Airplane |
o >0, .

| =

Under the long-term contract, wing |
stub sections, fuselage side pancls, fuel
deck assemblies and panels and fuselage
bulkheads will be manufactured by
Goodvear for Boeing's Seattle plant.

In addition, Goodvear also will pro-
duce spotlers and fusclage pancls for
Boeing's Wichita facilitv, All work will
be carried out at the company's Litch-

ustmerers

to indicate PRESSURE RATIO...to indicate DIFFERENTIAL PRESSURE opate #t Dic phemt glicaly Iy Been

allocated, and jigs and fixtures  from ¥ | : _
both Boeing facilitics will be shipped gt Ry B 0T
there in the near future, : 4 - g '

nerformance?

KOLLSMAN is in production... _ _
on components for BOTH TYPES—for Remote or Direct reading Aluminum Expansion

Katser Aluminum & Chemical Corp.

15 planning a S2580-million expansion o
For over a quarter century, Kollsman has been 5 ] g llion expansion of

alominum production to meet antici- ® ° @
making precision pressure sensitive mechanisms using pated doubling of U. S, aluminum needs | 263 ;000 sq. Ft. of EllglllEEl'lllg u“d Pl‘odlldloll
disp[aggmgnt t}rpg; diﬂphrﬂgm5+ This diaphragm can be by 1965. Ground will be broken in |

=X April on a 220,000-ton reduction plant HHH .II
v called the heart of a thrustmeter pressure indicating system. :ltllil-;.;h:ll!ih:wui'ld, W {:ziflgiu".-::‘m]‘},;,%_ | FﬂtIIIfIE‘S Reudy io Pl'ﬂdllte or Ynll Now
| ton alumina plant on the Nississippi |
Actual photograph “ vz ; .
e Our long experience making displacement type diaphragms near Gramercy, La. ‘“ WHIRI-POOI-‘SEEGER

guarantees reliable thrustmeters.

On your next airframe subassembly job it
will pay you to see Whirlpool-Seeger before EACILITIES TO

TYPICAL SYSTEM

OPERATIONAL TATA Proven Kollsman displacement type diaphragms, determining your production source. Whirl-
KA T e when fitted with Kollsman Synchrotels, comprise the pool-Seeger gives you complete modern MEET EVERY NEED
B B e T transmitters for remote indicating types. Thousands e nd.un::m:; facilities . d P er'mnced s TOOLING
o8 b e 6 Ttk : : BN neering talent . . . and most important, a
5. Adiibidn e "'?::nn""']': tf"mm' o S}F]E[lﬂ:!mtﬂs ;re m;w i ﬂ;h:l: f}pl B proven record of delivering bigh-quality at METAL FORMING
+ Altitude: No specific limitation. equally demanding of accuracy and durability. ; :
3. Power: 115V, 400CPS, single phase, 16VA ) e s id PPl VIS 63 JUREL OF ERONORIINOE. | il EARRICATIGN
4. Pressure Ratio Range: 1.2 to 3.4 Tailor-made Thrustmeters can be supplied know-how to serve you.
3. Pressure ﬁﬂ“i*zﬁtf:“%'f‘:lf};“_ for any engine-airplane combination. Write for Whatever the job . . . whether large or HEAT TREATING
m;-EE;:E:E to %'EDHF::E s complete technical information. ik Pmd“ﬁ%m} oo TR .thE tghtest ANODIZING
&, Tomoeratine. Raages 5500 16 413400 schedule. .. Wh:rIpnn!-Snger is geared to
o L o “The Pressure Ratio System has advantages for indicating XV-1 Conve I'"I'iplﬂl"lE Jet meet your needs fast. Write, wire or E‘f-”- MACHINING
indicatar (including integral optimum climb and cruise throtile setting, whereas the 1 today . .. qualified representatives are avail- EINISHING
amplifier): 1.8 Ib, Pressure Differential System has a definite advantage at take-off. Closeup shows one of three pressure jets able to meet with you at your convenience.
8. Response: Full Range In 7 seconds. used for vertical flight of the MeDonnell ASSEMBLING
Kollsman activities cover these seven fields: R Tl Send for lllustrated |
blades has one of the McDonnell-developed kl . 1) DEVELOPMENT and
AIRCRAFT INSTRUMENTS = PRECISION CONTROLS jets at its tip. The jet engine shell is formed Booklet j DESIGN ENGINEERING
PRECISION COMPUTORS AND COMPONENTS « OPTICAL COMPONENTS AND SYSTEMS by dishing Hastelloy alloy X sheet in two Complete information i
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT « MOTORS AND SYNCHROS halves and then welding them together. on Whirlpool-Seeger RESIDENT AIR
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS Haynes Stellite Co., maker of Hastelloy, says prnduclinni ?pd man- ! . FORCE INSPECTION
the nickel-base alloy was chosen because of power facilities. — i
0 S m a n its strength and high-temperature charac- ® D. s ®
R NT CORPORATION teristics—the pressure jets are subjected to l A f
INSTRUME '__}[; 1,00OG forces at temperatures up to 1,500F u Por'e Ir‘ru i lvls'nn
in the XV-1—and because it is easily welded WHIRLPOOL-SEEGER CORPORATION
90.08 45th AVE., ELMHURST, NEW YORK » GLENDALE, CALIFORNIA » SUBSIDIARY OF S@sedard tolL PRODUCTS G0, INC. and formed. DEPT. D, LA PORTE, INDIANA
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PICTORIAL INSPECTION—Asscmbly is checked against labeled picture smd instroction sheet; typical picture sheet shown at right.

Quality Control, Reliability Plans
Bring Dividends to Eclipse-Pioneer

By Henry Lefer

Teterboro, N. J=The clipse-
Pioneer Division of Bendix Aviation
Corp. 1s beginning to reap the benchts
of a three-pronged attack on  the
problems of reliability and  quality
control,

The new program already has paid
off in a sh Tp H.,Lhu.l'l{m in the number
of ficld rejections of the company’s
gvros, svnchros and mstruments, ac-
uurdmﬂ to Robert Nimitz, director of
the 1:]:1 ision’s quality control, Further-
more, the company can move faster
to take corrective action when difh-
culties are uncovered in the held.

The final bonus the company hopes
to derive from the program 15 a head
start on HlLLl‘lIll‘-f ru;mruuunh of future
nilitary '-.]‘}Llllﬁll.lht]!'l":

Combination of New and Old

of quality  control  to
Iiehipse-Fioneer 15 indicated by Ihc
precision  nature  of  the company’s
products list. The division makes flight,
navigabion and engme mstruments .!1”.]

]H]i]}“'.'[',‘l]ll_'L'

components for military  and  civil
customers. Products melude antomatic
ptlot  svstems, altimeters,  pumps,

compasses and various tvpes of remote
control and remote indication systems.

The threefold program, which 15 in
addition to the wsual quality control
procedures of any large production
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a combination of the

anmd the old. Tts major facets:

TICW

® Product Reliability laboratory, opened

weeks ago,

".."n I]LI'L LI’.lHli]HILH'l' 15

Ewmrr tested far hevond current milit; 18%
and commercial H|}LLI|-L Hons. to de-

termine

actual

np:,rltmn

hmits

and

pinpoint possible design improvements.

e Pictorial

inspection

SR

procedure,

be-

lieved by Eclipse-Pioneer to be unigue
in this feld, wherehy technicians at
vartons stages of assembly are able to
check  equipment  against  pictures
alummﬂ how 1t should ]mJL and follow
simple HIH]'J{_LhH:II mstructions,

e Standards laboratory, cquipped with
1 quarter-million {IH“I]”- worth — of
master gages and  instruments,  the
standards by which all shop secondary
master measuring devices are set.

In addition, a scparate Service In-
spection Group is readv to sound the
alarm if ficld rejections of any particular
items ga too |11gh.

GYROSCOPE is :Iilill'sl'f_'l.'] during routing run-in on Stursh}' stand before 5hip]11cnt.
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Helping Nimitz in the guality con-
trol effort is a staff of 490, keeping tabs
on the division’s 3.000 production
cimploves.

Product Reliability Laboratory

This recently activated department,
under William Lichte, 15 not yet fully
cquipped. It already h 15 In HlJL['!tH]!].
however, a pair of environmental test
ovens, walk-n cold-and-altitude cham-
ber, mechanical and clectrical cyeling
stands and various types of vibration
cquipment for quahhcabion, hte and
rchability tests.

T'he laboratory not only runs tests on
new  developments but  also  subjects
standard Eclipse-Pioneer products to
new, more rigorous conditions.

The tests are stopped before the pomnt
of talure. Numitz says more can be
lcarned from  study Uf the equipment
while it is still whole. “Failure destroys
the evidence we're luuLlng_; for,” he says.

1Iwo mportant  advantages  have
emerged from this program:

* Weaknesses turned up by the tests
correlate closely  wath .mtml troubles
that occur i the held. As a result,
F.clipse-Pioncer 1s able to initiate cor-
rective action before rejects become a
matter of customer concern; or where
reports from the field indicate the need
for a change, the company can move
lo make the necessary fix faster,

® The tests establish the final limits of
the company’s equipment and show the
design pomts which need revision to
enable the equipment to meet more
vigorous spectfications than now  in
foree,

The environmental oven 15 a twin
unit, each half holding three drawers.
[t was built by Stemner-Ives to Eclipse-
Pioneer specs. The two thermostati-
cally controlled oven chambers are in-
sulated from cach other, so that onc
can mammtam a contmuoous temperature
of +50F (the unmit's peak) while the
other 15 at 100F, for instance.

The drawers are removable. Thus,
cquipment can be mounted in them
on the work benches and necessary con
nections made and tried out before the
oven is loaded. Cables are brought out
through insulated plugs.

The lower drawer of each chamber
i5 extra-large size (sce picture above).
It can take a complete autopilot
mounted on a Scorshy table, so the unit
mayv be put through simulated maneu
vers in the oven to see how the drift
and accuracy of the gvroscope is affected
bv elevated temperatures.

Pictorial Inspection

The pictorial inspection  technigne
developed at Eclipse-Pionecr takes the
old-stvle printed check list as its point
of departure, To this check list is
added a photograph of the picee of
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STANDARDS LABORATORY checks every secondary master in the plant twice a year,

cquipment as it should look at the
particular stage of assemblv, with all
parts that arc mentioned in the check
list numbered and labeled (sce photo-
graphs, top of p. 34).

I"or mstance, the old check list might
have said: “Check three serews holding
motor bracket to frame for tightness
and for frecdom of burrs and mutila-
tions.”

This scems simple enough, but it lent
itself to possible ambiguity becanse in-

spection  personnel rmLhI accasionally

not be familiar with correet nomen-
clature of parts. Further, when an in-
spector was assigned to a new  prece
of equipment, a fairlv lengthy indoc-
trination period mlalh’r he quumd
With the pictorial inspection method,

a complete loosc-leaf manual 15 made
up for the cquipment. [t consists of
a complete series of labeled pictures
showing the equipment at successive
stages of assembly,  Facing each picture
is the appropriate checklist.  Now, for
the same operation desenbed above, the
check list savs: “Check three screws
(No, 3) holding motor bracket (No. 5)
to frame (No. 1) for tightness and free-
dom of burrs and mutilation.”

Individual inspectors do not receive
the complete manual, onlv those pages
covering their particular phase of the
asscmblv,

Fugene Metzler. head of the statisti-
cal quality control group and the pic-
torial  mspechon  program, savs  that
although 15 stll in its “swaddling
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EI.GIN can miniaturize

your assemblies

When conserving space is vital (as it is
in timing and control devices, small
actuators and other electro-mechanical
devices), call on Elgin's broad experience
and skills for help. Miniaturization of
assemblies demands special abilities and
facilities in order to save space while
maintaining or improving performance.
We can help you redesign your assemblies
and provide the highly specialized skills
and facilities for assembly on a low-cost,
volume basis. Call or write for a
consultation at your convenience.

New Booklet Helps Solve ’ ==
Miniaturization Problems ~==TToos ,
Write today for “Practical P
Miniaturization”—free s

booklet explains miniatur-
1zation at Elgin and how
it can help you.

y

/ | ORDNANCE DIVISION e Elgin, lllineois

(@ JELGIN NATIONAL WATCH COMPANY

..-*"I

i

clothes” (manuals for onlv three of the
company’s gvroscopes have been com-
pleted since the program started in
October), it is already paving off in
better and more thorough inspections.

The company plans to catch up
with all important current production
items, a job which will keep the depart-
ment busy for many muntll:,m and then
move into preparation of manuals for
new items, It takes several weeks to
complete a manual.

The pictorial  inspection  manual
scction works closely with production
personnel in developing the books.
Later, when they have caught up with
the backlog, pictorial inspection people
will sit in on pre-production meetings,
with the aim of having manuals ready
when an item reaches the production
stage.

Standards Laboratory

Henry Dieckmann, an old-time tool
and die maker, heads the Standards
laboratory. He brings to the lab the
precision instincts of his former craft,
working in terms of millionths and
hundred-thousandths of an inch.

Each of the 750 sccondary master
gages in the plant goes through Dieck-
mann's department twice a vear for
checking, and re-setting when necessary.
Dicckmann puts a date tag on each
secondary after it 1s checked, and the
gage may not be nsed bevond that date
without a recheck. The lab contains
more than 50 types of mechanical mas-
ter instruments and about 25 electrical-
clectronic standards. Dieckmann han-
dles the former group, and his assistant,
Nicholas Komanasky, takes care of the
latter. '

The very heart of the standards lab
15 4 set of Johannson AA gage blocks
that are accurate to within two-mil-
lionths of an inch. These are used for
checking a Johansson A set. which is
accurate to four-millionths, The AA
sct 15 the lab’s grand master and the A
set 15 the master. The remainder of the
mechanical gages i the shop are re-
ferred to the A set.

The laboratory’s verv precise master
barometer 15 one of only two in the
country according to Dieckmann—the
other 15 at the Burecan of Standards.
Both of the units were made by Eclipse-
Moneer.

Among the other precision gages in
the laboratory:
® Visual gage, made by Shefheld. for
checking taper pipe plug thread gages;
accurate to scale plus or minus 000025
1.

e T'oolmaker’'s comparator, made by
Gaertner, for checking hole locations
and centers on  jigs, concentricity,
threads; accurate to 0001 in.

e Micro-AC  electronic  comparator,
made by Cleveland Instrument Co.;
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FJ-4 FURY carrier-based Navy hghters come down the final assembly at North American
Aviation Columbus, Ohio.  Starting out as a Navy version of USAF's FF-56 Sabre, the Fury
has evolved into a completely new plane, This latest Fury model has Wright J65-W-4
of 7,800 1b. thrust,

—- T a—— . —

. P

] il =
. _'m. -‘-_-'_-__‘_

Fresno, Calif., Division. Following complete teardown, the plane's are brought up to latest
service standards. Shelters in foreground protect workers from hot sun during the work,
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Valve Talk

by Marvin Miles,
Senior Member, Aviation Writers Assn.

Power, drag and time are fast combining to build big head-
aches for equipment producers as well as aircraft manufacturers.

These, as vou know, are the basic elements of the so-called
“heat barrier,” a misnomer, for it’s no well-defined line such as
the sonic “*wall.” Rather, it has infinite depth under the
inexorable law that the faster you fly within the atmosphere —
and the longer you fly fast — the hotter you'll get.

Friction is the key word in the heat problem for airframe
manufacturers and, indirectly, for equipment suppliers. Skin
friction builds energy that is dissipated as aerodynamic heat
into the dragging boundary laver of air in immediate contact
with an airecraft. Given enough speed and enough time, the
boundary layer will transfer terrific temperatures to the plane’s

structure by conduction.

The thermal jump due to this con-
duction is phenomenal, although
unimportant at sub-sonic speeds. You've
heard that even a hurled baseball
develops an infinitesimal temperature
rise. 5o, too, does a car, about one
degree at 80 miles per hour. An air-
liner flying at 300 miles per hour will
record a 16-degree increase.

But not until a plane gets into super-
sonic speeds does the insidious danger
of heat become serious. At sonic speed,
for instance (on a normal day at sea
level), temperatures may go to 200
degrees (F) on a sustmined rumn. At
Mach 2 they will reach approximately
510 degrees and at Mach 3 perhaps
1020 degrees.

This thermal menace poses all types
of problems for the airframe engineer
to avold strains and stresses, warping
and weakening, which have been rarely
considered heretofore. His design must
have a maximum of laminar or smooth
boundary flow rather than turbulent

flow. To safeguard plane and pilot, he
must search out metals and materials

that will be least affected by scorching
temperatures, 4 whole new field of in-
vestigation, although thermodynami-
cists have long been aware of the heat
problem.

Present day designers must worry
about such factors as non-uniform
heating—and cooling, too—that can
in itself endanger structural sound-
ness. And they must face the erucial
quandary of cooling systems for the
cockpit and the aircraft skin as well,
systems that involve their own prob-
lems of weight and complexity,

But the hent problem does not
belong to the airframe engineer alone,
although he faces the most vital deci-
sions. It belongs also to the equipment
manufacturers, the companies that pro-
duce the valves, the tires, the pumps,
the electronics and automatic controls
—all the myriad items that make up
the “hot innards” of the bird.

For if equipment fails because it
can't take heat, then the plane fails,
too, either drastically or in the per-
formance of its mission.

Al present, equipment suppliers are
being advised to plan for production
units that will operate efficiently at a
stabilized 500 degrees plus. In other
words, valves, for instance, must be
capable of functioning at this tempera-
ture within the fuselage or wing and
without special unit cooling,

It cannot be said what relation
this temperature bears to speed or
skin heating, for exact methods of
cooling forthcoming supersonic
planes have not been disclosed, and
it would be difficult to guess what
systems will be used and what tem-
perature drops can be achieved.

But the fact that eguipment must
operate at 500 degrees plus is a big
enough challenge for an opening gams-
bit in the thermal realm.

This menns that suppliers, too, must
seek new metals, new materials and
new designs for their umits. Further-
more, lhey will be faced with even
greater demands for weight and size
reduction in view of the additional
weight that cooling systems will add
to supersonic airplanes. And their test
routines must be altered and refined
to check reliability under furnace-like
conditions,

Any number of greater problems can
be foreseen: units that must be sub-
merged in fuel to keep them cool, items
that must go into particularly sensitive
spots heatwise with no special cooling
available

The stabilized 500-degree plus de-
sign level is a general specification
It alone will cause problems multi-
fold. But special units for even
higher temperatures will take equip-
ment engineers even faster into the
thermal complex.

It can be said in all truth: The

heat is on!

can be read to 0000005 .

e Elasticometer, made by Testing
Fquipment Co., tests spring elonga-
hion.

® Universal pitch measuring machine,
made by Shefhield, measures external
and internal leads on threads and gears;
accurate to 000005 in.

® Four ledge gramite surface plate,
36x48 in., made by Herman Stone and
Granite, and a Shefhcld plunjet stone
Hatness gage.

e Flectrolimit universal external com- -

parator and a Pratt & Wiitney standard
measuring machine for external threads,
plugs, wires, both accurate to 000005
in.

¢ Indi-AC electronic indicator, made
bv Cleveland Instrument, for checking
inside and outside diameters and gen-
eral surface plate work; accurate to
000005 1n.

e Cylindrical square, made by ’laft-
Peirce, for checking angle blocks, box
parallels, ete.; the gage 15 only 000002
m. off square in 12 .

 Naval Observatory time signal re-
ceiver, made by Matawan Electronic
Co.

e Frequency counter, made by Hew-
lett-Packard, precise within 0.3% at
300 pes.

e Vacuum tube precision tuning fork.
e Master manometer.

Novel Incentive Plan

Fmploves of Topp Industries, Los Angeles
subcontractor of aircraft instruments and
components, are shown inspecting the cock-
pit of a Navy F4D Skyray at Douglas Air-
craft Co.'s Los Angeles International Air-
port installation. The F4D is equipped
with a number of Topp airborne devices, in-
cluding angle of attack and sideslip comput-
ing systems. Topp's president, B. I, Gira,
says the employes who make the delicate
electronic components gain added incentive
when they see the actual plane whose flight
safety and combat efhciency depends upon
the devices. Topp transported more than
100 employes in chartered buses for the F4D
mspection,
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AUTOMATIC ROUTER used to machine
viriable angles at Convair-Ft. Worth.

Variable Router Uses
Electric-Eye Scanner

A new automatic router which em-
plovs a photo-clectric scanner to con-
tinnously machine variable angles 15 now
in use at the Convair-Ft. Worth plant
of General Dynamics Corp. The new
tool saves about 25% in manufacturing
costs, Convair says.

The machine was designed to fll a
need i the plant’s fabrication depart-
ment, where conventional routers were
being used to cut the vanable angles on
stretchform blocks, Hydropress tooling
and in the machining of production
parts from slug material.

Convair tool designers felt that con-
ventional routers leave much to be de-
sired when it comes to machining a
surface where the degree of angle varies.
Furthermore, manual operations, the
downtime to make frequent set-ups and
human error are costly items n the
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HOW SCANNER ADJUSTS cutter angle.
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for the

National Airlines
DC-7 “Star Flights”

America’s newest star of the airlanes—
the Douglas-built DC.7 —speeds
Mational Airlines passengers to their
destinations faster than ever before.

“DC-7 ‘Star Flights' rely on speed in
maintenance as well as speed in

flight for record-breaking performance,”
says Howard A. Pike, NAL's assistant
vice-president—Maintenance and
Engineering. “*That's why quick-
operating Camloc fasteners on DC-/
engine cowlings are so important to .
us...there's no waste motion getting
to vital engine parts.”

Camloc 14-turn fasteners and latches
are contributing to the speed and
safety of many of our great airliners,

[ 4MLOC

FASTENER CORPORATION

22 Spring Valley Road, Paramus, N. J.

WEST COAST OFFICE: 5410 WILSHIRE BLVD., LO5S ANGELES. CAL.

39



WHO ISTHISMAN A
—AND WHAT IS \.
HE DOING? \

nger life in rugged duty...

“Air Force work horses now depend

on Cline’s wide-frequency-range

WHITE TILT LINES scribed on black tem-

The USAF B-1 alternator used on T-29, C-97 and EXCITER VOLTAGE REGULATORS pie it the photodectric scanner on

C-124 aircraft is now controlled by Cline's
Wide-frequency-range (380-1000 cycles) Magnetic
Amplifier Exciter Voltage Regulator,

determined by distance from edge of tem-
plate to the tilt line.

manufacture  of Hydropress  and

i o stretcher tooling, ‘ | WHOSE ARE THESE—AND WHY? »
Most of the Mﬂgﬂ&ﬂ: Amphﬁﬂr anfuge EEQ”"““"‘ The router operator must make mul- - g -5
flying today are Cline-built. Each regulator has tiple sct-ups in raising, lowering and Keep tuned to your favorite aviation
o ok tilting the cutter in relati - :
logged far more hours of trouble-free flying time lting the cutter in relation to the magazines for the next 12 months and find l
router table. He must make spindle ad- ottt Y i vesnonks t5 Bl stiel
: I Yes, Spon: pleas . . . anc
than any other aircraft voltage regulator. justments frequently to maintain  the | - -
please . . . from every corner of the world,
proper relation between the cutter and : : eyl
Cline's new Exciter Voltage Regulator has not only the router template, we will continue our Public Service
. . w. g . When a conventional router is used | Type Advertising Program in January.
Prﬂ\'\!d Iiﬂﬂlf bU'l‘, Ellﬂrlg WIi’h Clll"ll! L Mﬂgﬂﬂ-‘flc the f:ll]L'T.'I.t{ill' must hand-hnish the cut to | The ““l}' [h'[“g we ask 1o return is

Amplifier Speed-Positioning Devices, has proved
Cline's ability to handle other complex
electronic control problems.

blend the radii, remove chatter marks
and polish the working surfiuces of the
tool,

To meet these objections, the manu-

i _-——'_'_-—'-h\_"-f - - .
facturing rescarch and development sec- sn“thwes" b AII‘III“"I"E e e
tion of Ft. Worth’s tooling department i TR o TR
developed the new router.

With it, the operator cm  make
smooth and accarate cuts through ecach

- Just off the press!
complete cutting cvele. He can make N N | -
variable-angle Luh cither manually or 7 'ﬂw!i . fbe Ew | |

automatically, with only a slight adjust-

ment of the router controls. He can

also make heavier euts and save time
GR’P HEAD |

that was previouslv requirced for finish-
mng.

ROBINSON —= =
WIRE TWISTER

The toolmaker sets up the job for the
variable-angle router by preparing the

Faster, more efficient than
ever] The new, slendernose

template which will later be secured to
DIAGONAL GRIP-HEAD is

the top of the material that is to be
cut. He emplovs either a black or a

designed especially for those
narrow, hard-to-reach places,

white template, and scribes the tilt lines
Split-second whirling action

cn it in a contrasting color,
The L'-f}flll'fjl!'-.‘l'h'lg color of the tilt lines |
safetyv-wires 3 engines in time
reqquired for one by any other

excites the photo-clectric scanner on |
method . . . saves as much as

the router. The angle of the cut is de-
$140 per engine assembled,

termined by the distance from the edge

of the template to the tilt line,
3TOOLSIN-T . . . pliers. New Buymg Guide
cutters-twisters. Side-cutting, TO AIRCRAFT ETEELS

The successful operation  of  the
ronter depends on the toolmaker who
oil-tempered head. Permanent ; . !
bronze bearine. No adjust- Latest information on Aeronautical Specs.—

lavs out the tilt lines by using a “tilt
ments. Jaws lock on wire, AMS, AIR FORCE-MAVY and MILITARY,

line selector” to obtain his -:lati ‘
General construction of the router in-

can't slip off. Perfect, uniform Also listing of aircraft steels in stock for

twist every time, quick shipment.

cludes a strong all-steel machine basc,
supports and work table; the photo
12" —for assemhly ling $21 ﬁu WRITE RYERSON, BOX BOOOD-A,
safety-wiring, 15 oz. : CHICAGO 80, FOR BOOKLET 88

scanner: an actuating svstem emploving
" —for bench work, sub-
g assemblies, 12 oz $2n'5ﬂ

mechanical gearing and the necessary .
Unconditional Money-Back Guar- RY E Rs 0 N s T E E L
antee. Send for complete details.

limit switches to assure safe operation,
HALPH C. HﬂBlHSUH CD' Joseph T, Byerton & Son, Ing. Planfs oty Mew York « Baslon

that YOU remember US for service and
| factoryv-new parts.

Qur design staff will be happy to confer with you

5. on your control problems,
.

-

.,

R AIRCRAFT PRODUCTS DIVISION

CLINE ELECTRIC MAMUFACTURING COMPANY
J405 West 47th Street  + Chicago 32, Illinols

I\

—

wEE

and a two-way adjustable router head
unit,

Ekstrom, Carlson & Co.. Rockford, |

e COTER : . . ] : Philadelphin + Charlobe, N.C. * Cincinnoti ¢ Clavalond
IIl.. has been licensed to manufacture B A0W Mo Sicaniento 15, CHIE. | Binchpain. = Chacoie b S o Sintlinell s Sisugiond
Hl[‘ i'l:'jl_l‘['-l':l'_ THIS AD APPEARS EVERY WEEK Los Angeles = San Frangiseo » Spokons * Seatile

BUILDING PRECISION INTO TAR
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AIRCRAFT
SEAT LOCKS

ECONOMY This standard Pacific Seat Position Lock is all tooled for
fast production to reduce your reclining seat-lock costs.
Minor modifications in length and mounting arrangement
are possible, but for maximum economy we suggest you
investigate the possibilities of designing this standard
unit into vour aircralt seats.

LIGHT WEIGHT Weighs onlv 8 ounces—a basic eonsideration in
terms of pay-load. Installation is simple =requires no
special tools.

NO MAINTENANCE Operation is completely mechanical. Built
for long, maintenance-free service, it is impervious to
dust and temperature changes...needs no lubrication or
hydraulic fluids.

SATISFIED USERS Secat-back adjustment by passenger or

stewardess is smooth, silent .m[l easy...locks firmly in an
infinite number of positions. Its dependable
and efficient operation has been proved in
thousands of installations. .. can’t soil
passenger's shoes or clothing,

PACIFIC SCIENTIFIC—Pioneers in Aircraft Instrumentation

and Accessories Since 1919 70° comfort zone—

smoothly controlled
by cable, wire
or linkage,

w® TRADE MANF

When vou use Pacifie Seat |
Position Locks vou install them
and forget them! Our new bul-
letin |,.'-|!|!1I:=L!il'|1i |.'|!|1|5|:"|]|"|;4' 1_.,1!;,1 arncd
specifications, Mail the conpon
today for your copy!

SEAT

POSITION
LOCHKS

PACIFIC SCIENTIFIC CO.

PACIFIC SCIENTIFIC COMPANY

LOS AMGELES » SAN FRANMCISCO = SAN 1430 Grande Vista .-I'I."I.'E!I.'fllll_"

DIEGD » SEATTLE = ARLINGTOM, TEXAS Los Angeles 23, California
REPRESENTATIVES: ] Flease send your new bulletin on

AERD ENGINEERING CO. Pacific Aireraft Scal Locks,

Atlonta, Ga. = Baltimore, Md,

Indionapalis, Ind. = Mineola, L.1., K.Y, NAME 3 AR,

Colum TrE™ hio ® El‘l oS, Mo

f:-l.nr-L'.-:-:EtTEr WG, +ZDF!F.,LT-:r=:--'-t-:'.-, Conada COMPANY -

in Er-_;l-:.lru::lu TELEFLEX F'F;l'.;'ll'_’- . LTD. STREET

les Framee: SARMA — 51, W |:|-.'-|-r_rr — o

CITY ~STATE

seat Iockf problems! 1‘1
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WHAT'S NEW

Telling the Market

Setting up problems for electronic
computer programming 1s speeded by
new method fiL‘-Ll{}]JLd by Hugo AL
Martinez: method is described in Data
I“ile 120; Department NR 30, Berkeley
Div, of Beckman Instruments, Inc,
2200 Wright Ave., Richmond 3, Calif.

. . Cnteria and Test Procedures for
Electromagnetic Delay Lines i1s namc
of Technical Paper 491, available from
Helipot Technical Information Service,
016 Meridian, South Pasadena. Calit,

Laminated metals, and how they ma
e .I]]i]llLl.’] in the electrical and ¢lec-
tronic mdustries, are described i fact
file available from Standard Metals
Corp.; 262 Broad St.. North Attleboro,
Mass. . . . Machine for in—pl;int prudm‘-
tion of complex, special-purpose elec-
fronic cable 15 described m buolletin on
Douglas Variable Pitch Planetary Cab-
ler; Humﬂm Roesch, Inc., 2200 S.
Figueroa St., Los Angeles 7, Calit,

Publications Received

e T'echnical Aerodynamics, Tlard Fii-
tion—bv Karl D. Waood—Pub. by the
author, distributed bv Ulrich’s Book
Store, Ann Arbor, Mich, Textbook on
acrodvnamics for the engincering stu-
dent or a refresher course for the prac-
ticing engineer,

¢ Hyvdranlic and Puocumatic Operation
of Machines—by H. C. Town—Pub, by
Philesophical Librarv, 15 East 40th St.,
New York 16, N. Y. 57.50; 191 pp.
Intormation on the use of ol or com-
pressed air for driving and controlling
machines and vehicles.

e Jet Propulsion Turbojets—bv Volney
C. Finch—=Pub. by National Press, 435
Alma St., Palo Alto, Calif. $5.50; 327
pp. Introduction to the theorv and
aperation of turbojet engines.

o Technical Aspects ot Air Transport
Management—by R. Dixon Speas—Pub.

by McGraw-Hill Book Co., 330 West
+2nd *':! New York 36. N. Y. 58.50;
316 pp.  Awhne management and the

technical aspects of airline operation.

e Practical Air Navigation, Seventh Fdi-
tion—by Thoburm C. Lvon—Pub. by
Aeronautical Services, Inc.. 229 Prince
George St., Annapolis, NMd.  55.00:
420 pp. Guide to all phases of air
navigation,

e Introduction to the Study of Chemi-

cal Reactions in Flow Svstems—by S, 8§,
Penner—Pub. by Butterworths  Scien-

AVIATION WEEK, December 19, 1955

Aerojet-General, America’s leader in rocket propulsion, announces the acti-
vation of its new Liquid Rocket Plant near Sacramento, California. Devoted
to research, design, development and manufacture of large liquid-propellant
rocket engines, the new plant is the world’s largest industrial establishment
of its kind.

Operations are starting now on a permanent basis. Unparalleled
“ground-floor" opportunities exist for engineering personnel and drafts-
men at all levels of experience,

A subsidiary of The General Tire & Rubber Co., Aerojet combines the
stability and resources of a large industrial organization with the vigor-
ous forward thinking of the youthful rocket industry. Nowhere is pro-
fessional and economic growth so highly assured,

Sacramento, California’s capital and one of the West's fastest-
growing metropolitan areas, offers the finest in contemporary living,
with excellent housing, schools, recreation facilities, ond major shop-
ping centers, Superb year-round temperate climate and proximity to
the lokes and national forests of the West make it an outdoor man's
paradise.

For further information please write or call the Personnel Depart-
ment, Liquid Rocket Plant, Aerojet-General Corp., Sacramento, Calif.

Your inquiry will receive immediate, confidential attention.
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Yiteflex

Lipeart flexible hose

L? -Inner core of DuPont TEFLON*

sm—Tuunh wire braid covering
L

FLEXIBLE—Meets space-saving requirements
Qualified—=Tested to MIL-H-5511

Engineered for the increasing demands and rigid
specifications of the aviation industry, TITEFLEX
flexible hose, with an inner core of Du Pont TEFLON,
provides a practical solution to one of the industry's
most critical design problems. Check, for example,
these indispensable resistance characteristics.

Resistance to Cold. Hew Titeflex
hose retains its Aexibility even at
—=100°F. Super cohesive—will nol

crock, chip or cavie oil lines 1o clog.

Resistance 1o Preassure. Hew Tite-
flax hose b tough—recommended

pressures ronge  from
£50 1o 3000t

Available in %" to 1%4" sizes. Send coupon for more in-
formation on the outstanding advantages of this new hosas
and its applicationt in aviation design.

*Dufont trademork for i telro-
flvoroethylena resin

TITEFLEX, INC.

Aviation Products Division
518 Frelinghuysen Ave.
Mewark, M. J.

Please mail new literature on Titeflex flexible hose made with
an inner core of DuPont TEFLOM. Intended for

FLEXIBLE HOSE

. —_—

Name_____ S—
Company —
Address— =L a
City Lone— State

tiic Publications, 88 Kingsway, Lon-
don, W. C. 2, England. 36 pp.; il
shillings. ($2.94). Introduction to the
studyv of chemical reactions in moving
ideal gas mixtures.

¢ Combustion Researches and Reviews
1955—Pub. by Butterworths Scientific
Publications, 88 Kingsway, London
W.C, 2, England. 187 pp; 35 shill-
mes (54.90). Invited papers presented
at the 6th and 7th AGARD Combus-
tion Panel Meetings held respectively
in  Scheveningen, The Netherlands,
May 1954, and in Paris, France, No-
vember 1954,

¢ Spontancons Ignition of Liquid Fuels
—by B. P. Mullins—Pub. by Butter-
worths  Scientific  Publications, 88
Kingsway, London W.C. 2, England.
117 pp.; 20 shillings ($2.80). Survey
and review of spontaneous ignifion data.

Certificates of
Necessity

Boeing Airplane Company, Seattle,
Wash., has been awarded two certifi-
cates of necessity for expansion of mili-
tary aircraft facilities by the Office of
Defense Mobilization. Total amount
for the certificates is $1,084,304, with
60% allowed on $350,000 and 65% al-
lowed on 5734,504.

Other certificates nclude:

Liberty IProduocts Corp., Farmingdale,
N, Y., alreraft parts, $172,629 certified with
§5 5% allowed.

Solar Alreraft Company, San Diego,
Calif., military alreraft engine parts,
£453.022 portified with 45% allowed.

Texas Instroments, Ine, Dallas, Tex,,
military electronics, $96,315 certified with
T05%: allowed.

D 8 Kennedy & Co., Cohaszet, Ma=s,
military electronies, 3140000 certified with
15% nallowed,

Hughes Tool Company, Culver Clty, Callf,,
military alreraft armament, §£143,765 certi-
fied with 65755 allowed.

USAF Contracts

Following 1s a list of unclassified con-
tracts for $25.000 and over as released
bv Air Force Contracting Ofhces:

AIK RESEARCH & DEYVELOPMEXNT
COMMAND, Baltimore 3, Md.

Trustees of Princeton University, Prince-
ton, N. J., basie research in kineties, (ATF
33(03RY-21976), FTH,000,

Regents of the University of Minnesoto,
Alinneapolis 14, Minn,, a study of flame
stabilization of bluff bodies at high speed
and large Reyvnolds numbers (AF 18(600)-
1554), 356,804,

University of Delaware, Newark, Del,, re-
gearch on mierowave line widths and inter-
molecalar forces, (AF 1B8(6G00)-4439), $§25,0010,

Arde Associntes, 14 William 5L, Newark
2, N. J., evaluation of chemical processes
of energy release, (AF 18(600)-1560), §80,-
a0,

University of Southern Californin, 3518
University Ave., Los Ang®les 7, Calif., re-
gearch on stablility claracteristics of two-
dimensional ramp and scoop diffusers, (AF
18 (600)=1167), $25,072,

Institute of the Aeronantical Sciences,
2 East odth St., Neéew York, N. Y., research
on cataloging of technical motion pieture
films in felds of interest to the Air Fores,
(AF 1E(G00)-1558), $29.650.
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LETTERS

Aviation Week welcomes the opin-
ion of its readers on the issues
raised in the magazine’s editorial col-
uwmmns. Address letters to the Editor.
Aviation Week. 330 W. 42 5Si., New
York 36. N. Y. Tryv to keep letters
under 500 words and give a genuine
identi fication. We will not print
anonymous letters, but names of
writers will bhe withheld on request.

Navy Air Power:

Praised . . .

Fawving just read the editorial in the No-
vember 28th issue of Aviation Week, |
wish to i.'{ltt]p]itt‘l-‘.'nt VO O VOUr handling
of the Navw's and especially  Secretary
Smith’s, mobile nuclear reprisal force ac-
tivitics, I think much more than is said
should he said ot Secrctary Smith's cour-
age and forthrightness in the handling ot a
very difficult job.,

Crarres F, WinLis, Jx,
Assistant to the Chairman
W. R. Grace & Co,

7 Hanover Square

New York 3. New York

. « « Or Maligned

For many vears now 1 have enjoved read-
ing Aviatioxn WEeEek editorials and some
have given me great enjoyment when they
have “laid it on the line”.

In vour 28 November, 1955, ssue, it
seems as though vou have taken an unwar-
ranted crack at our Navv, and for some
reasom  resentment compels me to sav oa
word in onr great Navv's defensc.

Evidently vou had not the opportunity
to spend much time at the Navy's research
center at Patuxent River, Marvland, prior
to the Korean War. I and others who did
could tell of the many advanced models of
Jet planes tested there.

McDonnell, Douglas, Martin, North
American, Chance Vought, Grumman and
Lockheed all had advanced tvpes in test
and the Navy did an excellent job in evalu-
ation and are to be praised for allowing
enly one to go into production that didn’t
“measure up” and that becaunse of a faunlty
engine, that was fully covered in vour col-
vmns a few weeks ago.

It mav he true that the Navy did not
have enough qualified personnel and funds
te complete its programs but there was
certainly not a lack of such plans.

If there were doldrums of anv kind thev
were created by an administration headed
bv an Armv minded President. who has
succeeded a now unlamented President
(but who, however, was Navy minded) and
appointed people like Secretary Johnson.

When vou compare the Navy's sub-sonic
carrier jet planes with Air Foree land planes,
like crops should he compared and not the
first crops against second crops. Even in
Waorld War IT the frst crop Curtiss P-40
proved to be more than a match for the
much later type F-109 Messerschmitt. These
were both land planes.

Just prior to the Korean War the Navy
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aviation hose requirements

Chemical Resistant
Withstands Very Low Temperatures
Operates at High Temperatures or Pressures

Sizes—"4" to 1% "—Standard Fittings

Titeflex’s new aviation hose (with inner core of
Du Pont TEFLON*) was developed by our research
engineers working closely with jet-engine designers.
This hose meets or exceeds standards set

by jet engine manufacturers. We maintain these
standards through a rigid quality control system
and a fully rounded engineering service.

et Quality Control. View of Tileflex
MJﬂﬁusf:mm quality control laboratory where raw

- : . This i3 materials and other components are
from 75-2500 Ibs. ps a bt or o

MIL-H-5511 feat,

m e A

Engineering Service. If you are Custemer Service. Trained Titeflax

for design ideas aond adop- iales enginears work directly with
tatien of Tileflex aviation hose our you 1o help you find the right aniwers
highly skillad engineers are at your te your aviotion hose problems.
service.

AT,

— i —— T

Mail coupon to obtain more detailed information on this new
type Titeflex fexible aviation hose with an inner core of
durable, chemically inert and heat-resistant TEFLON.

*Du Pont trademark for Its
tetrafucrosthylens resin

TITEFLEX, INC.
Aviation Products Division
51B Frelinghuysen Ave.
Mewark, M. J.

FLEXIBLE HOSE

Plaase mail new literature on Titeflex Aexible hose with an
inner core of DuPont TEFLON. Intended for

MName

Company = . —

Addrass . "

City. : LZone _____Stale
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NEW HIGH ALTITUDE MAGNETIC RECORDER

THE AIRBORNE AMPEX 800 records the broadest combina-
tion of data ever obtained concurrently on one magnetic tape
—performs under all high altitude environmental conditions —
and furnishes data compatible with the most widely used
playback equipment.

HANDLES ANY AIRBORNE DATA REQUIREMENT

Performance specifications, descriptions and
explanations have necessarily been limited by
the space on this page. A full description

and detailed «pecifications on the Ampex 800
are available by writing Dept. UU-2243

The Ampex 800 can provide from 1 to 28 data chan-
nels. By interchangeable amplifier units, each one can
be adapted to any one of three basic magnetic re-
cording techniques:

Direct recording — 300 to 35,000-cycle response
for a wide-band data or multiple recording of

RDB subcarriers.

FM-carrier type recording — D.C. to 5000

cycles and high instantaneous accuracy suitable for
shock and vibration data.

Pulse-width modulation recording — Up to
30 instrument readings commutated on to each tape
track; frequency response 0 to 5 cycles/sec.

Combinations of these recording techniques can be pro-
vided to satisfy practically any flight test requirement by
simple insertion of the proper plug-in amplifiers. Separ-
ate channels can be assigned to measurements requiring
wide-band response or high transient accuracy. By using
pulse-width techniques, many relatively steady instru-
ment readings can be commutated on to a single chan-
nel. All will have a common time base.,

WITHSTANDS THE RIGORS OF
HIGH ALTITUDE FLIGHT

The Ampex 800 will perform within specifications under
vibrational forces as high as 10G — operates over a
temperature range from —6&5°F. to +130°F. —is un-
affected by altitudes to 50,000 feet — and withstands @
relative humidity of 100% up to 122° F. The Ampex 800
is light in weight. It operates on 27.5 volts D.C. and 115
volt, 400 cycle, A.C. All operating functions can be re-
motely controlled.

RETAINS WIDELY ESTABLISHED
RECORDER STANDARDS

The majority of all magnetic recorders now in instru-
mentation use are Ampex machines. Their recording
characteristics, tape speeds, track widths and other pa-
rameters have become a standard in aircraft and missile
testing. The Ampex 800 retains these standards while
greatly extending the environmental and mechanical con-
ditions under which accurate test data can be gathered.

Fivet in O%agneﬁ'e (Cupe Instrumentation

BRANCH OFFICES: Mew York; Chicogo; Atlanta; San Francisco;
Dayton; College Park, Maryland (Washingten D.C. area)

AMPEX
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was even willing to match its small FIII
Banshee Jets against the great B-36 newly
fitted with jet engines and it was not given
a4 fair trial,

To round out the Navv's story, one
should review the records of the Navy Task
I'orce 77 during the Korean War and sec
just what the FIH-2 and F9F-2 really did
while the Sabre was having its  “buogs”
worked out.

I myself as a “McDonnell” representative
made four trips to the combat zone on the
carrier Essex (CV-9) with the Navy fighter
squadron VIF-172 led by Cmdr. Barey
darnct. This squadron, with Banshees and
a Grumman Squadron with F9F-1 Jets,
hoth made outstanding records against the
encmy with small losses in 1951-1952,

30 as an individual reader 1 take ex-
ception to vour remarks about our Navy
and believe the record will show that in
spite of all the hardships put in the way
of a service previously over favored it did a
great job when the call came and will do
so again 1F necessary.

Pave. CARreNTER
Bell Aireraft Corporation
Buffalo, New York

In Defense of Tacan

e Ttable-top™ barths bad?

This letter concerns the ballad on Tacan
and the I'T'T which appeared i a recent
issue of Aviarion Week. A sense of humor
ts alwavs welcome in this troubled world,
and a certain “mellowed” attitude among
the pro-Tacanists and anTacanists (I can't
1esist a4 pun either) m a technical contro-
versy would be all to the good. Yet, onc
may  be permitted to  wonder whether
pilots of carrier-based aircraft fnd equal
cause for humor in this particular matter,

Tacan was originally developed in re-
sponse to the U.5. Nawvv's real and ex-
pressed need tor an adequate navigational
2id for carnier-based aircraft. Our brothers,
fathers, sons and friends who fly such air-
craft are people too; and just like the air-
crews on  land-based aircraft, they too
would like to enjoy all possible safegunards
for their lives. Carrier pilots may find them-
selves many miles from their haven—one
pretty small, heaving strip of steel at a
comstantly changing and unknown location;
there are no fixed alternate landing ficlds, no
ereat varicty of land type airborne navi-
gational aids to choose from, no supF}ﬁ.' of
triendly ground GCA’s or radars or D/ F's
to help them fnd a place to put down,
such as their brethren on land Rights en-
jov. This “an’t hunny, MceGee™ (I think).

Before Tacan, carner aircraft pilots had
no adequate facility to pinpoint their lo-
cation with respect to their home carrier,
or some alternate carrier in emergencies, so
that they conld navigate efhciently and
safelv to a landing, as well as navigate efh-
ciently in performance of their outgoing
mission. Now with Tacan, carner awrcraft
pilots have such a facility, This reality,
stemming from the development effort
which started from a “table-top” dream at
ITT (International Telephone and Tele-
graph), is evidenced by recently published
photographs showing the Tacan antenna
mounted on the top-mast of the Forrestal.
the Saratoga, the Intrepid and other U.S.
Navy carriers. All this represents not merely
a dream, but a real contribution to military
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SERIES B-7000

FOR MORE INFORMATION

IMPULSE GENERATOR for forcible
ejection of canopies, bombs, Firm
ejection seats and other ex- City
plosive-actuated components.

| am concerned about:

[1 Bombs [ Jettisonable Fuel Tanks
[] Canopias [ Ejection Seats
[ Explosive-actuatled components

] Others
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Microloc Corp.
5300 West 104th Street, Los Angeles 43, Calif.

McGraw-Hill Mailing Lists Will Hélp You

* Merchandise your advertising *® Conduct Surveys
* Get leads for your salesmen
* Get inquiries about your produdt or service
* Pin-point geogrophical or functional groups

# Sell Direct * Build up weok territories * Ajd Dealer Relations

Dirac! Mail i3 o neceitary supplement te o well rounded Business Poper Adverlizing
program,

400,000 actual names of the top buying influences in oll the fieldy covered by the
McGraw-Hill publications make up our 150 mailing lists. These are built and mainlained
primarily for our own vie, bul they ore avaoiloble ta you for Direct Mail purpores. Plck
out @ Uit ef YOUR prospect fram aur Industrial Direct Mail Colologue.

Mare ond more, progressive componies are wsing Industrial Direct Mail regularly o
an odvertising medium. They effectively allocote o portion of their concenirale on the
best business publication.

For camplete, detailed information aboul our service, fill in the covpon or wrile foi
your copy of our free Business ond Industrial Direct Mail catalegue,

[ e e e e
R% | Direct Mail Division, McGraw-Hill Publishing Ce., Inc. =
_'-'1' I !:ﬂ Wﬂl "!“d !l-l-j “I- '-ll ':'Ep H- 'i I
e = | Please forward my free copy of the McGraw-Hill ]
7| | *“Industrial Direct Moil Cotalogue.” [
| | |
= Mame |
!
NoL % Campany - —_—
Mc GRAW-HILL || Address - =
DIRECT MAIL LIST SERVICE § | |
| City — State _l
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aviation electronics, of which the nnplica-
tions are not quite exhausted by homorous
parodies.

As regards civil adoption of Tacan, which
seems to be an item of controversy, here m
closing is some food for thought (which
could conceivably also be set to music):
What does Tacan have in common with
four-course ranges, instrument landing sys-
tems, ground controlled approach systems,
distance measuring equipment, trafhic con-
trol radar, radar safety beacon, VHIY com-
munications, private hne or data links, cted

The answer is that: (1) The develop-
ment of these systems from ideas mto prac-
tical and useful devices was largely due to
the foresight, initiative and perseverance of

the Armed Forees; (2) Their considera-
tion for civil use was at first misunderstood,
opposed or derided in one or another quar-
ter: (3) Civil aviation has eventnally
adopted them all, with great benehit to it-
self, (Incidentally, in many cases, “table-
top” planners at IT'T played an important
I:JE: in the conception, the development
or tht production of the equipments which
are now in sorld-wide use),

Anv onc carrier-based  aircraft  mission
which is aided by Tacan equipment is an
incontrovertible fact which has greater sig-
nificance than all the homorous remarks
about table-top dreamers put together.
This, perhaps, 1s a perspective which might
be brought to the attention of vour read-
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THIS YEAR, RYAN
IS LUSING THIS MEANS

TO EXPRESS ITS SINCERE

GOOD WISHES TO ALL ITS

FRIENDS AT THIS HOLIDAY SEASOMN,
THE FUNDS USUALLY SPENT

FOR CHRISTMAS CARDS ARE
BEING DOMNATED TO THE

RELIEF SOCGIETIES OF THE
AlR FORCE, NAVY AND ARMY.
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crs; and to the American public in gen-
cral, whose standard of living is largely the
result of “table-top” dreamers.
Rosert I, CoLix
106 Warren Strect
Nutlev, New Jersey

On Proprietary Data

I have read with interest the article en-
titled “Industry  Wants Proprietary-Data
Policy” by Mr. Robert E. Beach in the
November Tth issue of Aviarion WEeEE,

The sitnation presented by Mr. Beach
is no doubt reasonable from the point of
view of industry. Certainly it must be an-
noving, to say the least, to have a process,
design, techmique or compoment deliverud
to a competitor to strengthen the com-
petitor’s position. And yet, a deeper, more
basic principle is involved in the avhole
problem of technical data and proprictary
rights,

The basic fact remains that in contract-
ing for research and development with in-
dustry, the Government is buying an end
item,

It is paving the full price negohated
and, as in any commercial transaction, cx-
pects full title to that item for which it
has pmd in full. This is completely ana-
logous to the svstem almost universal
industry whereby, in consideration for his
salary and usually one more dollar the efforts
and talent of a designer for a company,
which prove to be of a patentable nature,
Lelong to the company for any purpose it
deems suitable,

I realize that Mr. Beach, in his paper, has
used experience gained mostly from partics
pation in Air Force procurements which,
particularly in  the “competitive design”
aspect, differ somewhat from the practices
nfi other services. Nevertheless, policies, regu-
lations and directives are boundary condi
tions at the negotiating table where 1 dare
say  “every avenue of legal and economic
pressure’” are philized by both sides to se-
cure the terms and provisions they deemed
advantageous.,

The fear of a contractor that the fruits
of his labor will be spirited away to enhance
the position of a competitor is understand-
able,

However, many services have taken pains
to allay these fears. For example, the
Army Ordnance Corps in procuring guided
missile systems has stated that initial pro-
duction for such materiel, whenever prac-
ticable, will he negotiated with the organ-
zation which performed or participated in
the development. Yet it is difhicult to see
how the clement of enterprise is encour-
aged by limiting such production to one
source indefinitely because the Government
camnot secure competition on an item it
has bought and paid for.

The talents and experience of Industry
are 4 stock in trade to be purchased hy
any customer, including the Government,
just as the edoucation and experience of the
company engineer are. [ncﬁud it appears
that the Government s more liberal since
it recogmizes that technical data generated
under company funded cffort is proprietary
while the company, on the other hand,
clamus its employe's developments, if pat-
entable, even if performed in his home
workshop on weck-ends.

] fecl that the subleties of technical data
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policy arguments are somewhat shadowed
when viewed in the light of “What 15 the
Government buving?™ If it buys develop-
ment and gets delivery with elastic strings
then I, as a taxpaver, am hilked. The time
to determine the elasticity of the strings,
it any, is before the contract is signed.
STANLEY BERNSTEIN
1015 Pratt Avenue
Huntsville, Alabama

USAF Engineer Policy

In a recent 1ssue a personnel man from
Eglin A, F. Base mentioned that positions
were available at the base, but since the
government does not advertise, there was
no way that engineers could be informed
of this. He also mentioned that there was
i shortage of engincering personnel at the
BH LT

I wish to peint out to this individual that
the reason the Government has a short-
age of engineers is that it takes forever and
a day to get an appointment. In spite of
the lower salanes (as compared to private
industry ) there are many interested people
tor these government jobs,

Wounld this individual please explain
why a person can’t be considered i as
short a time as private companies do? While
the examining board considers an applici-
tion, an individoal conld have a dozen jobs.
The jobs are 1935 vintage, but the exam-
ming board 15 of the 1776 variety.

Nasie Witnnern

" .
Skyhook Research

The Qctober 10th ssue of Aviatiox
Week carmed an arhicle about balloon work
being done by General Mills, Ine. for our
Armed Forees, Because of the wide miter-
est in this work, I thought vour readers
might like some additional information
about it.

In recent vears, Minneapolis has become
the world center of Upper Atmosphere Re-
scarch., In addition to General Malls, Wn-
zen Rescarch  Inc, another Minneapolis
irm, 18 engaged in thas highly speciahized
held of manufacturing and Hying i.‘.ll.i.‘ri'jL'
stratosphere balloons, Wmazen Research cur-
icntly holds the record of over 126,000 fect
(pressure altitude) for a balloon research
flight set last July 26,

It was Otto Winzen, president of Win-
zen Research, who ongially interested the
Armed Forces in vsing plastic stratospherc
balloons as rescarch tools. During the lat-
ter part of 1945, Wingen was able to in-
terest Cmdr. George W. Hoover of the
Office of Naval Research i gommg ahead
with such a project. It was due largely
to Commander Hoover's vision that Upper
Atmosphere  Rescarch via plastic  balloons
came mto bemg,

Winzen persuaded General Mills to per-
mit him to sct up a laboratory where the
government-sponsored  rescarch could  be
carried out. In Mav 1946, Winzen organ-
ized the Aeronautical Research Laboratory
of General Nulls, Inc. and directed the
successful development of the hrst opera-
tional plastic stratosphere balloon for which
he holds the patent, In 1945, Winzen left
General Mills and formed his own company.

Since the first successful ﬂigll’r of the
Navy “Skyhook”™ balloon to an altitude of
100,000 feet on September 25. 1947, mam
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MEB mounts do big job

of vibration control
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for fastest turbo-prop transports!

Big 5700 hp T-34 turbo-prop engines . . . big, broad-blade
propellers . , . these help make Lockheed's YC-121F and
R7V-2 the fastest propeller-driven transports in the world.
They also presented an unusual vibration control problem

.« « which MB Type 5100 Mounts solved to complete satis-
faction.

Sets of four of these vibration isolators on each engine
cushion the structure, instruments and erew against
vibratory disturbances from the high torgque engines and
15 ft. diameter props.

For over 15 years now, MB's specialized vibration ex-
perience has been drawn upon by leading manufacturers
to satisfy vibration control needs in experimental and
production models. Contact us on your needs in mounts or

complete suspension systems,

1040 Siate Street,
Mew Haven 11, Conn,

J[B manufacturing company
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HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION %&l\

Lt
... TO MEASURE IT @)
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A Piﬁlﬂf‘g THé-_q_SA-;ND ARMS

Where the pilot's limited control in today’s complex aireraft ends . . .
automatic controls take over. These little precision-built instruments
are the unseen arms and hands on which his life depends. They cannot

fail him!

Aerctec’'s background in aircraft controls spans what is probably
the most momentous period in aviation history. During the past decade

and a half, jet propulsion has come into its own . .

. the sonic barrier

has been broken . . . designers look ahead to conguering the thermal

barrier . .

.and Aerotec instruments continue to play a large part in

this program. As aircraft designs progress, instrument performance
requirements become increasingly stringent. To meet these demands,
A corps of Aerotec engineers and research men, with many yvears of
aviation experience, keep pace with the rapidly changing industry.

Why not let us help yvou work out yvour problems of control? Contact
our project engineers, or the factory, today!

Froject Engineers THE THERMII anPﬂRATInN Greenwich, Conn

(Offices in all principal aireraft centers)
Conadian Affiliotes: T. C. CHOWM, LTD,, 1440 5. Catherine 5t. W., Montreal, Que.

THE AEROTEC CORPORATION

Aircraft Divisian

Greenwich, Conn.
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GOVERNMENT SPECIFICATION TUBING IN STOCK..
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hields of research have benchted from this
work including cosmic ray stodies, meteorol-
ogy, astronomy, atmospheric physics, aerial
photography, aero medical research, rocket
research  and many  others. Project "Sky-
hook™ (s0 named by Capt. H. B. Hutchin-
son, US.N,) of the Othce of Naval Re-
scarch has made the new balloon research
tool available to scientists in America and
abroad.

[ think vour readers would be interested
too in the invaluable support npper atmaos.
phere balloon rescarch has had from other
government and civilian laboratones, "|here
15 a cosmic rav research project being con-
ducted at the University of Minnesota by
D, E. P. Nev, Dr. John Winckler and Dr.
Leland Bohl which has added a great denl
to the technology of balloon desien and
instrumentation. Dr. . Howell, at the A
Force Cambridge Research Center, carried
cut the development of the magnehe valve,
therefore 111.|]=:jug it pumihh- to utilize muach
more practical steel slot as balloon ballast.
Another l.'."E.i]I:I]J]I.,' is the Acro Medical Field
Laboratory at Holloman Air Development
Center headed by Col. . P, Stapp (MDD, ).
Project Officer Maj. David G. Simons
(MLD.) was responsible for the develop-
ment of a practical air-conditioned capsule
for extended (36-hour) iljgllh with annmals
which may se¢t the trend for futnre space
flight.

Assisting in the work of determining
cosmic ray exposure tolerances and effects
are Dr. Herman Schaefer of the Nawal
School of Aviation Medicine, Dr. Herman
Yagoda ot the National Institute ot Health,
and Dr. Webbh Haymaker of the Armed
IForces Institute of Pathology.

smee its modest beginnming e 1947, up-
per atmosphere balloon research has hecome
.!lu'_Ti';]F-I'ngf_\‘ more 1mportant and now 15
supported by all branches of the Armed
Forces and by the Committee for Free
turope. The Qfhee of Naval Rescarch still
wonitors over-all balloon rescarch and rep-
resents the Navy's interests in this field.
1.t. Cmdr. Malcolm D. Ross is the Project
Officer.

The Cambridge Research Center of
the Air Research and Development Com-
mand 15 the center of balloon activity in
the Air Force. The Signal Corps has re-
search responsibility for the Army in this
held.

In conclusion, upper atmosphere halloon
research  represents the concentrated and
smeere cfforts of many scientists working to-
zether in the exploration of the mysterics
of the earth’s atmosphere and the onter
space bevond it, It is an exciting held to
which they have dedicated their full in-
terests.,

Bevond that, it is a shining example of
the U. 8, Government '-.LLL"L.'l'.'!-.'mfll]]}' S
porting and encouraging research. In the
last analysis, it reflects the faith of the
public and our Government in useful new
research and in the scientists behind it who
keep our nation far advanced in the field
of upper atmosphere research.

Ricaanp G, Revorp
Winzen Rescarch Inc,

3401 Lyndale Avenue South
Minneapolis 20, Minnesota
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GEDA

GO0

where can you match the precision

performance
of this

new, improved
electronic
multiplier?

HEHE—in a neat nutshell—is what you get in the
new, improved GEDA N3A and N3B elec-
tronic multipliers; here is unrivaled performance,
precision-engineered by Goodyear Aircraft:

Y Guaranteed accuracy over ENTIRE range
throughout ALL FOUR quadrants.

% Maintains specified accuracy FOR 30 DAYS
WITHOUT RECALIBRATION—and it features a
new, rapid, simple calibration procedure.

% New, convenient switching for choice of
internal or external reference signals.

+ AUTOMATIC STABILIZATION of ENTIRE
MULTIPLIER against drift and changes in tube
characteristies.

% New, precision components insure high
reliability. Plug-in, sub-chassis construction
for easiest maintenance.

Y AUTOMATIC INDICATION TO OPERATOR
of excessive input signals or any malfunction
of multiplier.

* AUTOMATIC INDICATION TO MAINTE-
NANCE TECHNICIAN of individual cireuit

malfunction.

A Goodyear Engineering Report, GER-4952, is
available which describes the principle of opera-
tion of the GEDA electronic multiplier. To obtain
your copy and a complete description of the GEDA
line, address your inquiry to: Goodyear Aircraft
Corporation, Department 931BL, Akron 15, Ohio.

PS. The NEW N3A and N3B are two of more
than 12 analog computing units which make up
the famed GEDA line. Each unit of the series
mounts in either the L3 GEDA linear computer
or N3 GEDA non-linear computer—each unit is
completely interchangeable with any other unit,
can be used in any quantity, in any combination
for the widest flexibility of all electronic differen-
tial analyzers on the market today.

GEDA=T. M. Goodyear Alrerall Corporation, AKron 15, Ohlo

e ANALOG COMPUTERS — best way to give your hunch a chance!
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NEW- DESIﬁmﬂd/
OXYGEN REGULATOR

MILITARY TYPES MD-1 AND MD-2

Accepted standard for both Bureau of Aeronautics and USAF
« Meets all requirements of MIL-R-25410 « Models for high
and low pressure, gaseous and liquid oxyvgen systems.

Just now going into production is the new high-altitude Bendix Type
2894 Automatic Diluter Demand Pressure Breathing Oxygen Regu-
lator. It's another advancement resulting from pioneering by Bendix
—the world’s most experienced manufacturers of oxygen regulators
and converter systems. For full details on the new Type 2894, or on
other oxygen equipment, write PIONEER-CENTRAL DIVISION, BENDIX
AVIATION CORPORATION; DAVENPORT, IOWA,

West Coost Office:r 117 E. Providencio, Burbonk, Calif.
Export Soles ond Service: Bendix Internotional Division, 205 E. 42nd 51, New York 17, N. ¥,
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AVIATION CORPORATION

Marines Want to Buy
New-Type Helicopter

U. S. Marine Corps is secking two
additional types of helicopters to round
out its stable of small, medium and
large transports. The Marines pro-
pos¢ to add a type to each end of
the helicopter family spectrum with u
one-man  helicopter on one end :Jclld
a large cargo “fying crane” helicopter
on the other, according to Lt. Col.
K. B. McCutcheon, who is attached to
the Marine Development Center, Quan-
tico, Va.

Speaking before the American Heli-
copter Society last week, Lt Col
McCutcheon said the additional heli-
copter models are needed to provide
the capability of performing the
Marine Corps mission under all con-
ditions.

The logistic requirements particu-
larly call for a high pavload vehicle,
he said, and added: “We're willing
to sacrifice speed to get the capa-
bility.

“The cargo helicopter ncr:n:lc:d must,
in effect, be a flying crane.”

McCutcheon stated that the Marines
will begin their evaluation of the one-
man hehcopter next summer. At the
same time, he sad, frst delivery will
be made of the large Sikorsky HRIS,
which has gone into production. By
July, he said, the Navy will have com-
pleted conversion of the first escort
carricr to be assigned exclusivelv to
helicopter use.

Further Marine requirements include
automatic folding and extension of the
helicopter rotor blades and the ability
to taxi helicopters with rotor blades
folded.

Efforts are continuing to improve
the case of maintenance, according to
McCutcheon, who said “helicopter
maintenance today is excessive.”

Cubana Order

Compania Cubana de Aviacion pur-
chased three Vickers Viscount turbo-
prop transports. Cubana’s order for
Viscounts will enable the carrier to
match competition on its Caribbean
area routes.

The Cuban company 15 currently
operating a fleet of 121 piston engine
aircraft.

Delta Sets Record

Delta Air Lines set a new commercial
airlines speed record of 1 hr, and 46
min. between Dallas, Tex., and Atlanta,
Ga.

The Delta DC-7 broke the previ-
ous commercial airline record for the
721-mile non-stop flight which was 1
hr., 52 min. and 10 sec.
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HELICOPTER'S EXPANDING HORIZON:
landing area), while Chicago firm employvs helicopter as commuter vehicle between office and outlying plants.

Bell Raises Corporate Helicopter
Output to Meet Record Demand

By Erwin J. Bulban

A snowballing trend towards cor-
poration use of helicopters for speeding
communications between office and
plant 15 takimg up a substantial portion
ot Bell Aircraft Corp.'s total rotarv-wing
production.

The company’s helicopter-manufac-
turing Texas Division m Ft. Worth re-
ports that 32% of its 1955 helicopter

sales have been made to private com-

panics and agencies, a 30% gan over
last vear's record 209 increase above
the 1953 figure. Although Bell does
not report helicopter sales bv number
of amrcraft or dollar volume, a source
close to the i estimates that the 309
increase amounts to sales of over 100
commercial aircraft.

In 1955, 29.56% of the commercial
helicopter sales went to new customers
buving their first helicopters. Domestic
demand has increased to the point
where it accounts for 69.5% of com-
mercial sales, with the other 30.5%
goimng for export.

Revise Production Plans

Corporation demands for the Maodel
47 has forced the company to revise
production plans upwards twice this
j.f."ll'

Last month, after it alrcady had
committed commercial production for
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the first few months of 1956, the Texas
Division had to order production work
for an additional 150 commercial heh-
copters.

“We are gulty of underestimating
the market with our seemingly ophi-
mistic quantities,” a Bell salesman said,
and the sales department now estimates
that commercial 47 sales should show
a 30% gam during each of the next
several vears.

There also 15 an increasing demimnd
by companies who formerly leased thenr
helicopters to buy their own Model 47s.
But, despite this move, the leasing op-
erators are shll an important part of
Bell's sales picture, with new business
continually opening up.

47) Ready for Market

The Texas Dwision savs that all
three of its current production models
are sold out through the fArst guarter
ot 1956. Bell also will soon begin taking
arders on the latest addition to its lmL
the new 47] four-place, lngh-utidity heli-
copter, that is scheduled to begin a
nation-wide sales tour earlv next vear.
Orders for the 47] won’t be taken until
after  January, but officials sav  they
could sell half of the company’s planned
1956 production at the present.

The 47] 15 a commercial version of
the new Navy HUL-1, powered by a
250-hp. Lyvecoming de-rated to 220 hp.

Oil company uses the rotaryv-wing aireraft to ferry executives to drilling barge at left (note

It will be available with several kits, in
cluding clectric hoist, Hoats, mternal
litters, custom interiors, cargo httings
and long-range ferry tanks and pump.
It is & aumc! version Of the hand-built
prototvpe 47] that Bell previewed on
a 10,000-mi. nationwide tour. Design
changes include longer rotor blades and
Innfru tailboom.

Approximate prices on Bell's three-

place current models: 476G, 539,750:
—l"( (250-hp. Lyvcoming de-rated to
200 hp‘l S42.000: 47H. ‘:'--}H 300 (with
de luxe custom interior), No price has
heen announced for the 47].

There arc over 500 commercial
Model 47s now in service m the U.S.
and abroad. more than all other makes
combined. Manufacturing and  design
nﬂq}rrn.cm-::n’n have '-.lLl{] Iv increased
the time span between major overhauls,
When the company sold its first com-
mercial Model 47 mm 1946, mandatory
imspeetion time between overhauls was
only 25 hr.; now it is GO0 hr,

Skimmer Amphibian
Goes Into Production

Metal has been cut for the initial
production run of 10 three-place C-l
Skimmer amphibians at Colonial Air-
craft Corp.’s new Sanford, Me,, plant.
Delivery of the first airplane 1s '-.E'I‘IL(]LI]LL‘I
for Mav, according to David B. Thurs-
ton, Colonial president.

Formerlv located at Dceer Park, L. 1
N. Y., the company currently has F"{]
emploves but plans to increase the pay
roll to 60 by Mav 1 and 120 by nul‘
November., Production of eight Skim-
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tests are conducted in special Morth American B-45 flying test bed.
A new prototype powerplant can be installed in bomb bay while
flight test engineers record, evaluate its performance,

G.E. Steps Up The Pace of

At research, development, and test centers across
the United States, thousands of American engi-
neers are tackling the problem of keeping this
nation first in air power. The job i1s of vital im-
portance. For today we know that quantitative
air superiority is not enough. Needed also is
qualitative superiority.

USAF’'s Air Research and Development Com-
mand directs the Air Force's all-out drive. And
in one important field —aircraft powerplants—
close co-operation between ARDC and engine
manufacturers is now making possible new progress
toward advanced engines for tomorrow’s aircraft.

As a member of the National Defense team,
General Electric is constantly working to cut
the time needed to develop new <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>