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1o the Man in the

Secret Drafting Room

who 15 (ieszgning tomorrow’s ]bl(‘mes

UNDOUBTEDLY you are not in a position to discuss many of
the problems facing you right now, but Goodyear has come
up with a number of engineering advancements which might
provide answers. For example:

Are you planning on utilizing new
propellants? Goodyear has almost
unrivaled experience in building fuel
cells and systems for handling the new-
est fuels used by missiles and aircratft.
Working closely with our customers, we
have licked complex problems involving monopropellants and
fuel- and oxidizer-systems — safeguarded these fuels from cata-
lytic decomposition — produced containers, diaphragms and
expeller bags which withstand corrosion and high temperatures
—pioneered “fuelproof” cells for virtually every type of aircraft.

Can you use foolproof, fully auto-

matic deicing? If the operational area
for your ship suggests ice hazards to the
airfoils and engine intakes, then you
will want information on new electro-
thermal Iceguards by Goodyear — the

world’s only fully automatic system of ice detection AND ice
protection for aircraft!

These and a host of other new Goodyear developments can serve you
well. For details, write: Goodyear, Aviation Products Division, Akron

16, Ohio or Los Angeles 54, California.

How about landing gear? Faced
withspace problems? Highspeeds?

. Torque? Weight? New developments

. in famed Goodyear Disc-Type Brakes,
“ wave-type wheels and new forged
magnesium wheels with greatest load
capacity-per-pound of metal and roll-mileage in history—a new
Tri-Metallic Brake and tubeless airplane tires with valuable
weight-savings—all these are ready to serve you.

How about 3 new fabrics for shock
;. absorption, shock cushioning and

high-tensile applications? New fab-
- rics that can (1) “snap”—give under a
@ predetermined shock loading—absorb-

o ing energy and arresting damage while
the base fabric remains unimpaired; (2) “make like a beam”—

a double-walled inflatable fabric connected by inner load-bear-
ing threads of Nylon which make it possible for it to cushion
shocks, contain high pressures, maintain a fixed “flat” config-
uration; and (3) withstand a ton per inch—a new high-tensile

tabric that can take more than 2,000 pounds’ tension per inch
ot width.
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PRODUCTS

FACILITIES + ABILITIES = EXTRA Jllf IN PERFORMANCE

Iceguard—T. M. The Goodyear Tire & Rubber Company, Akron, Ohio



WIG-0-FLEX COUPLING

flexible union for connecting
rigid tubes.

WIG-()-FLEX COUPLING SAVES 17 POUNDS on B-66B

PROVED SUPERIOR FOR FUEL, OIL, AIR.

WRITE FOR FURTHER INFORMATION,

E. B. WIGGINS OIL TOOL COMPANY, INC.
3424 East Olympic Boulevard, Los Angeles 23, California

"Give up dearie . .

. the man [rom Fafnir is bere”’

MEW!

BALANCED DESIGN _
ROD EMNDS!

high copacity
roller bearing rod ends,
2 SILES; boll beoring
rod ends, WRITE FOR
ENGIMNEERING BULLETIM,

Working closely with aircraft de-
signers and engineers on top priority
problems of advanced aireraft de-
sign is the highly-regarded stock-in-
tracdle of Fafnir Bearing Engineers.
Typical product of this close asso-
ciation is the new Fafnir “balanced-
design” Rod End Series . . . the first
line of rod ends to be developed
with a specific relationship between
shank strength, bolt strength and
bearing capacity. The Fafnir Bear-
ing Company, New Britain, Conn.

FAFNIR

AIRCRAFT BEARINGS

FIRST . .. at the turning points
in aircraft design
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Keeps your planes in the air longer between inspections !

GENERAL MILLS FLIGHT RECORDER
CUTS OUT NEEDLESS CHECKUPS

Now you can safely extend the period be-
tween structural inspections of yvour aircraft
. . . keep vour planes in the air and producing
revenue. The General Mills Flight Recorder
tells vou at a glance whether unusual turbu-
lence or hard landings have made inspections
necessary. It also supplies statistical informa-
tion of value in checking your operational and
safety standards.

The Recorder is light in weight, compact 1n
size, with no electronic circuitry. It offers a
high degree of relhiability, low maintenance
and assured repeatability.

MECHANICAL DIVISION OF General Mills. Illc.

CHECK THESE FEATURES OF THE
GENERAL MILLS FLIGHT RECORDER

O Records altitude, ;t[r:-:.p{'!'d, vertical acceleration
and direction of flight. O The fight record is pro- |
tected to withstand 2,000°F heat for a half hour,
shocks up to 100 G, O Weight is about half that of
other commercial recorders measuring the same
functions, O Recorder continues to operate for a
minimum of 10 minutes following power failure.
0 No eclectronics—provides reliable results with a
minimum of maintenance. O Inscribes a continuous
300-hour recording on aluminum foil—a direct,
permanent record that requires no photographic |
processing or magnetic playback., O No special re-
mote sensing pickups required.

FULL DETAILS on the General Mills Flicht Recorder
will be gladly sent on request. Write, wire or phone:
Sales Dept., Mechanical Division of General Mills,
1620 Central Avenue, Minneapolis 13, Minn.
STerling 9-8811.
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NEWS DIGEST

Martin. GE Receive
Earth Satellite Awards

The Department of Defense an-
nounced last week that work has begun
on the “Vanguard” earth satellite proj-
ect, a joint Army, Navy, Air Force proj-
ect under Navy management.

The Glenn L. Martin Co., builders of
the Viking, has been awarded the prime
contract for a major part of the project
—the rocket launching vehicle.

General Electric Co. will supply the
rocket motor which will be used in the
first stage of the launching vehicle, and
other important portions of the launch-
ing vehicle will come from different
mdustrial sources.

The shape and size of the satellite
have not been determined. It will be
small, but it will be large enough to
contain a4 number of instruments and to
be tracked from the ground by optical
and radio devices.

The “Vanguard” will be established
in its orbit in this general manner: The
first rocket will start the entire assembly
vertically on the first part of its Aight.
When its fuel is exhausted, the hrst
stage will be dropped off, and the sec-
ond rocket deflected from the vertical
will continue the satellite upward. The
third rocket, carrying the satellite
proper, will accelerate it to the I:DE
speed of about 18,000 mph., which wi
establish the satellite in its orbit where
it will continue under its own momen-
tum. This high velocity is Tequired to
balance the centrifugal force of the
satellite against the gravitational pull of
the earth.

Canadair Ltd., a division of the Gen-

cral Dynamics Curp, has entered the
nuclear field with a contract t-:} hmld

components and parts for a “swing”

tvpe nuclear reactor for Atomic Energy
nf Canada Ltd. at Chalk River. The

“swing” reactor will be used to deter-
mine the potential of irradiated nuclear
fuel.

Lee R. Shannon, former budget di-
iector of Firestone Tire and Rubber
Co,, has been appointed Deputy As-
sistant Secrctary of Defense (Comp-
troller). The new position CATTICS TE-
sponsibility for programming operations
in the office of Wilfred ]J. McNeil, As-
sistant Secretary of Defense (Comp-

troller).

Dudley C. Sharp was sworn in as
Assistant Secretarv of the Air Force for
Materiel last week. He replaces Roger
Lewis, who was awarded the Medal of
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delivery of the

" Russia’s Jat "Frmghte:

Russian jet *‘freighter,” first anmounced by Radio Moscow as the I1-20, is revealed
as a simple conversion of the Iyushin 26 light bomber (AW May 23, p. 12). Plane
is used to deliver high-priority cargoes, including newspaper matrices, on the run
between Moscow and Novosibirsk, 1,800 miles distant in Siberia. Conversion seems
to be nothing more than substitution of Aeroflot name and insignia for military
markings. Note that gun ports have not even been faired over to improve the drag
and that the open bomb-bay doors can be seen behind the crew.,

Freedom for his work on the foreign
aid program,

Air ordnance functions of Air Re-
search & Development Command at
Wright Air Development Center, Dav-
ton, Ohio, have been transferred to
USAF armament center, Eglin AFB,
consolidating all air ordnance activities
at one base. A technical support liaison
ofhce will remamn at Wnght-Patterson
AFB, Dayton, to assist the Air Materiel
Command in bringing ordnance mate-
ricl through research and development
to procurement and production stages.

University of California’s Field Engi
neermmg Field Station at Richmond,
Calif., is operating a new wind tunnel
in fundamental research on behavior of
objects at speeds exceeding Mach 6 at
20-to-50-mi, altitudes. The three-foot
diameter facilitv receives support from
Ofhce of Naval Rescarch, NACA and
USAF’'s Air Research & Development
Command.

Six additional DC-6Bs have been or-
dered by Northwest Orient Airlines for
delivery in the hArst quarter of 1958,
bringing the airline’s DC-6B total orders
to 14. Latest order totaled approxi-
mately 59 million.

Largest C-130A contract to date has
been awarded Lockheed Aircraft Corp.,
Marnetta, Ga. Total is undisclosed but
exceeds a previous USAF order for $100
million and will extend production
schedules. The highest monthly plane

&ur&ndant—hﬂ -year

history of the Marictta plant was made
to USAF in September. Deliveries in-
cluded over 50 new B-47s, modihed
B-47s and C-130As. Lockheed savs de-
liveries should remain at this level for
several months,

The Douglas B-66 jet bomber has ar-
rived at Kirtland AFB Special Weapons
Center, N. M., for extensive tests.

First production J69 turbojet has
been shipped by Continental Aviation
& Engineering Corp., from its Toledo,
Ohio, Air Foree Plant 27.

Engineering and product interchange
agreement has been signed between
Stratos Division of Fairchild Engine &
Airplane Co., Bay Shore, N. Y. and Sir
George Godfrey & Partner, Ltd., Han-
worth, England. Two firms produce a
corollary line of aircraft accessories, svs-
tems and cquipment, including air con-
ditioning and pressurization  systems,
turbine drives and controls and valves.

Financial

Coleman Engineering Co,, Inc., re-
ports $916,557 sales for quarter ending
July 1955 as compared with $174,466
for the same peniod last year. Firm re-
ports current backlog exceeds $3 mil-
lion. Coleman has completed construc-
tion and made initial trials of Project
Smart (supersonic military air research
track). It expects to receive an operating
contract for the coming year from
USAF to test various means of escape
for personnel from highspeed aircraft.




AVIATION CALENDAR

Oct. 11- ]E-—"':rnLth of Automohve f[1g1
neers, Golden Annwversary  Aeronautic
Meeting, Aircraft Production Forum and
Arrcratt Engineering Display, Hotel Stat-
ler, Los Angeles,

Oct. 17-21—-National Metal Exposition,
Convention Hall, Philadelphia.

Oct. 17-21=National Safety Council, 43rd
National Congress and Exposition, La
Salle and Conrad Hilton Hotels, Chicago.

Oct. 17-21—International Air  Transport
Assn., 11th annual general meeting, Wal-
dorf-Astoriza Hotel, New York.

Oct. 18—=Massachusetts Second  Aviation
Conference, Fitchburg, Mass,

Oct. 18-19—Seventh annual Aerial Dusting
and Spraying Conference, sponsored by
the Washington State Acronautical Com-
IN1SS101 1m:l the State College of Wash-
mgton, Wenatchee, Wash.

Oct. 20-21=Sixth annual National Noise
Abatement Symposium, Armour Research
Foundation, Chicago.

Oct. 24-25—Institute of Radio Engineers’
Professional Group on Electronic Devices,
first annual Technical Mecting, Shorcham
Hotel, Washington, D, C,

Oct. 25-27 |{.E]'1[Hl.'."7£| Conference on Air-
craft Electrical Applications, American In.
stitute of Electrical Engineers, Hollywood-
Roosevelt Hotel, Los Angeles.

Oct, 26-28—Southwestern Airport Managers'
Assn., annual meeting, Greenville, 8. C.

Oct. 27-28— Aircraft Electrical Society, 12th
annual display, Pan Pacific Auditorium,
Los Angeles,

Oct. 30—5eccond annual Topeka Aviation
Day, Topeka, Kans,

Oct. 31-Nov. l=Institute of Radio Engi-
neers, 1955 East Coast Conference on
Aeronantical and Navigational Electromics,
Lord Baltimore Hotel, Baltimore.

Oct. 31-Nov. 2—Society of Automotive En-
EINCETS, Golden Anmversary T ransporta-
tion Meeting, Chase Hotel, St. Louws,
Mo,

Nov. 2-4=5ociety of Automotive Engineers,
Golden Diesel Engine Meeting, Chase
Hotel, St. Louis, Mo.

Nov. 3-4=Institute of the Aeronautical
Sciences and Canadian Aeronautical In
stitute, second annual  joint  meeting,
Chateau Laurier, Ottawa, Ont., Canada,

Nov, B-10=National Aviation Trades Assn,,
annual convention, Hotel Westward Ho,
Phoenix, Ariz.

Nov., 9-10=Society of Automotive Engi
neers, Golden Anniversary Fuels & Lubri-
cants Meeting, Bellevue-Stratford Hotel,
Fhilld::iphi.i

Nov. 9-11=Industrial Management Society,
'I‘]'Hl annual time, motion study, manage-
munl clinics, Hotel Sherman, Chicago.

Nov. 13-18—American Society of Mechani-
f,:nl Engineers & American Rocket Society,
annual convention, Congress, Hilton and
Blackstone Hotels, Chicago,

Nov,. 14-15=Aviation Distnbutors & Manu-
facturers Assn., 26th meeting, El Mirador
Hotel, Palm Springs, Calif.

Nov, 14-17=Second International Automa-
tion Exposition, Navy Pier, Chicago.

PICTURE CREDITS

bd—Wide World.

ALSD MEW! “saft wound”
Spools — a Resimile eaclusive
— insure delivery of evep thin-
wall lubing without fizttening.

Simplify your vinyl sleeving
requirements with one grade .

Resinilé EP' BgA

&

VINYL INSULATION SLEEVING
for MIL-1-631B

FOR GENERAL PURPOSE USE

Brand new Resinite EP-69A emhndirﬂ all the necessary
properties for a “general purpose” insulation sleeving . .
good dielectric characteristics, oil resistance, a wl-:le
effective temperature range and a satisfactory price.

FOR SPECIFICATION USE

Resinite EP-69A is designed specifically to exceed all
requirements of specification MIL-1-631B (Type F, Form
U, Grades A and B, Class I and II, Categnw 1 and 2).
It prov rides a wnrkmg temperature range from —48°C to
490°C and a dielectric strength of 750 volts/mil. In ad-
dition, it is corrosion, fungus, oil and flame resistant

beyond specifications.

Simplify your vinyl sleeving requirements with one grade.
— Resinite EP-69A. Write for samples and perform-

ance data.

Resinite

RESIN INDUSTRIES, INC. SANTA BARBARA, CALIF.

APICIALISTS (N WINTL SLECYING UMD TUBING FOX TS0 LARCRAFT [RECTROWICS UMD PRARMECEUTICAL FLLDI
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WHO'S WHERE

In the Front Office

Charles A. Barnett, vice president-engi-
neering and sales of Fletcher Aviation Corp,

Andrew C. Freimann, vice president-mar-
keting of York Corp.

M. E. Paradise, vice president and board
member of Hoffman Electronics Corp.

Armand ]. Thieblot, board member of
Thieblot Aircraft Co. Other members of
the board: William P. Maloney, ]. Robert
Kirby, Eva P. Thieblot, J. Carlton Ward,
Jr., Edward G. Littel and Dr. G. Russell
1 atam,

Edward W. Carter, board member of
Northrop Aireraft, Ine.

Harold D. Roebuck, comptroller of Topp
Industnes, Inc.

Scijiro Yanagita re-clected president of
Japan Air Lines; Kambu Ishikawa, vice
president, Other members of the executive
bhoard are: Yoshito Kojima, Shizuma Mat-
suo, Tetsuo Oba, Kikoye Urashima, Kinjiro
Yuchi and Rvohei Itoh.

A. ]. Fausek, chairman of the board of
Moderm Engineering Co,

Honors and Elections

Jerome Lederer, director of Flight Safety
Foundation, Inc,, elected vice president of
Air Mail Pioneers.

Richard E. Fisher, community affairs di
rector for Amencan Airlines, named chair-
man of Air Transport Assn.'s Public Affairs
Committee,

Jack Moore, Jr., president ot Reading
Batteries, Inc., received President's Award
from Awiation Distributors and Manufac
turers Association,

Malcolm P. Ferguson, president of Bendix
Aviation Corp., received an honorary Doctor
of Science df_grf:l: from Svracuse T.umu.rl.:h

Changes

Vice Adm. Charles B, Momsen (USN.
ret.), consultant, General Dynamics Corp.

Capt. David B. Young (USN-ret.), con-
sultant-technical developments of General
Ilectric’s Special Defense Projects Dept.
Howard D. Kurt, product planning special-
ist; Alton J. O'Neil, marketing research
specialist for General Electric's Distribution
Assemblies Dept. ]J. 5. Gillespie, manager
of diamond project section of Carbolov
Dept. of General Electric Co,

Dr. Samuel Zerfoss, chief of refractories
sechon of National Burean of Standards.

Dr. William R. Hawthome appointed
Jerome Clarke Hunsaker Professor of Aero.
nautical Engineering at Massachusetts In-
stitute of Technology.

William J. Martin, manager of Convair's
supersonic  delta-wing F-102A  production
flight test facility at Palmdale, .;]af Rex
Warden, chief pllut W. H. Rumbaugh,
chief of field E'IFIII:.T"LJEIHH'-'-.

Thomas R. Bartlett, sales manager of
Bendix Aviation Corporation’s York Div.
Dan S. Tilden, commercial sales manager of
the rf_‘]lp*.:, Pioneer Div,

John B. Gates, manager of Bell plant
of Thompson Products, Inc.

AVIATION WEEK, October 10, 1955

INDUSTRY OBSERVER |

» Eastern Air Lines, long a hold-out on the use of automatic flight control
cquipment, reportedly s :1rdt,rmg a Sperrv-integrated mstrument svstem and

A-12 autopilots for its new DC-7Bs.

» Belgian authorities are reported looking for customers for the Hawker
Hunters built under license in that muntn Belgium has built only a
handful -of-the airplanes, is disturbed about the cost of the airframe, now
almost $350,000 each.

* J7at 15 developing a new jet engine using a reverse- flow concept to reduce
the engine length. Combustion chambers are built around the tailpipe,
making total engine length only the combined lengths of compressor casing,
single-stage turbine and combustion chambers. I ngine diameter is about
"-l 1., hnﬁth about 36 in. Design thrust is on the order of 2,000 1b.,
suitable fnr NATO hght hghter designs.

» Gloster Javelin all-weather fighter development will be built around a
pair of Bristol Olympus engines and a redesigned thinner wing. Thickness-
chord ratio of the wing will be high at wing-nacelle intersection, change
rapidly to a low value and then stay constant to the tip. Layout will be
maintained, although internal change will be great. Engines will be left-and

right-handed to power a single accessory section ﬂmn‘]ﬁhtp'i.

® Russian hombers Bison and Badger are credited to designer Sergen
[lvushin by foreign observers. Farmer, code name for the latest Red super-
somic fighter, is reported to be the Ykovlev 25,

» Bristol Aero Engines, Ltd., of Canada, is n:nm-.idl:ring the possibility of
manufacturing the Bristol Svcamore helicopter at its plant in Winnipeg.
Market for the Svcamore in Canada is L’!.LEHEHt Bristal officials believe.

» Sncase S.E. 210 Caravelle, French twin-jet airhiner, has completed more
than 55 flights totaling about 100 flying hours. Latest tests have been
made at full all up uuﬂhf French mdn-.’m sources report that one-engine
takeoff tests indicate that maximum all up weight performance exceeds “the
design figure of 83,600 1bs. Several flights were made at cruising speed o

-}H_mph. High speed tests include dive runs at Mach .86.

» The problem of accurately measuring barometric altitude above 25,000 ft.
in order to provide safe altitude separation is already plaguing the military
and will be aggravated when jet airliners enter the picture, according to
USAF Lt. Col. B. H. Ferer. Problem stems both from lack of sensitivity
in present instruments and the difhiculty of obtaining a good static air
sonrce on high-speed planes. Solution appears to be the use of servo-dniven

altimeters and compensating computers,

® \Widespread use of Scleal (selective calling) by domestic airlines mav come
rapidlv in order to ease overcrewded voice channels and permit airline radio
operators to reach pilots who are monitoring trafhic control communications.
Svstem originally was developed for use by overseas carriers to save pilot from
mnm!nrlnn static-illed HF radio over long periods of hime,

> Two Leduc 0.22 flying ducts are nearing completion at Argenteuil, France.
Cockpit of the single seat, swept wing, Mach 2 fighter prototvpes will be
similar to that on the Leduc 0.21.

* An mvestigation imto the ]':mf.ih]a_ emplovment of digital computers for
designing basic electronic circuits is under way at a third major avionics firm,
this one on the East Coast. Two West Coast firms are making similar
mvestigations (AW Sept. 19, p. 9). In addition to speeding electronic
circuit design, the use of a digital computer is expected to produce “design-
centered” electronics circuits whose performance 1s less affected by vanations
in individual components.

» Helicopter pilot training tor high altitude flying will be started soon by
U. §. Army at Fort Carson, Colo.




Gend; 72 OFFERS A
COMPLETE LINE OF DC GENERATORS

PLUS THIS
PROTECTIVE AND
CONTROL EQUIPMENT
FOR DC SYSTEMS

Gene'ra.:nr
Control Panal

AIRCRAFT-ENGINE-DRIVEN DC GENERATORS
FOR 30 VOLT SYSTEMS

Nominal Rating

= | Approk, | Designed

Type Egﬁ;ﬂ Altitude | Weight | to Gov't Overvollage
Ian, Amps. RPM Ft ok ITI:r_s. __E!:uat. Protector

S0ED1 20 2200-4500 | 20,000 | 24 M-2, M-3

1345 50 |[4000-8500)| 30,000 | 14.25

30E22 | 50 [|4000-8500 | 30,000 | 16.25
30E14 75 |4000-8000 | 25,000 | 24.5 | N75-2RA
30E16 | 100 |2500-4500 | 50,000 | 40 | 5286538
30E20 | 150 [4000-B000 | 65,000 | 45
JO0EL7 200 |2870.8600 | Ground | 40

Feeder Circuit Breaker

——— Fqur
J0EOT 200 3000-8000 | 50,000 45 AMN-3632
_30E18 200 4000-8000 | 50,000 | 38 | M5-25009
A0E19 |250-350| 1600-7500 | Ground | 9B
| Power

A0E02 | 300 [3450.8500) 25,000 | 64 =
| 30E15| 300 | 4000-8000 ] 50,000 | S0 AN-3623
30E05 | 400 | 3000-8000| 50,000 | 68 AN-3634
30E10| 400 |3100-8000| 60,000 | &7 AN-3624
30EIl| 500 |4000-8000| 50,000 | 75

30E13| 500 |3500.8000| 50.000| 86

Fault Detector Panel

Voltage Regulator

ITH a full line-up of DC Generators, together
with all the protective and control equipment
to go with them, Bendix Red Bank can supply the

most efficient answer to your DC system needs, b TN
Whether for use on new or on existing aircraft, ”%'r e,/
%" Division of 2. AUAIEY &

Red Bank DC units are designed for maximum

rﬂliﬂh‘ﬂit}'i minimum 5i.'i!'.E ﬂni! “’ﬂight, m‘td mixi- EATONTOWN, N. J.

mum installation and servicing ease. For complete

mfﬂfﬂ]-ﬂ llﬂni “r r] tE ]{ED B."l.:"'i E [}! "‘Iﬁ'lﬂ H‘I‘ EEHDIE 'ﬂ'Ht ':!.'I-I'!l EHH ‘“d SEr'I'il:t: II? E- F‘fﬂ'ﬂidﬂ“crﬂ A'l'ﬂ-_ Eurhlﬂh, E-ﬂ-ﬁ’..
AVIATION CORPORATION, EATONTOWN, N. J. Canadian Distributor; Aviation Electric Ltd., P.0. Box 6102, Montreal, P.Q.

Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, HLY.
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Aircraft Profits Hearings

House Armed Services Investigating Subcommittee,
headed by Rep. Edward Hebert (D.-La.), 15 expected to
open public hearings on military aircraft contrcts soon,

Subcommittee members and staff decline any com-
ment.

The investigation originally planned was of six ar-
frame contracts—four bv the Air Force and two by the
Navv. But the project has been expanded into a com-
prehensive mvestigation of contracts, not only of all air-
frame manufacturers, but also of engine manufacturers and
major aircraft subcontractors.  Helicopter manutactur-
ers are being included in the mvestigation. Manufacturers
have been requested to give detailed written answers to
35 questions. The first serics of replies was due Oct. 1.
Others are due Oct. 15 and Nov, 1, and the final series
on Nov. 15,

Rep. Carl Vinson (D.-Ca.), Chairman of the Armed
Services Committee and an old hand at profits investiga-
tions, is actively participating in the direction of the
mvestigation.

New Aircraft Goul

The commercial aireraft expansion goal has been ex-
tended for rapid tax amortization bv the Office of De-
fense Mobilization, but the airlines mayv have waited too
long to get certificates for jet transports. The goal 1s
extended by 300 aircraft, but ODM already has over 500
apphcations on file, To qualify under the extension,
an airhne must place a hrm order by Dec. 51, 1955,

In the past, applications have been approved in the
order in which they were filed. Unless ODM decides to
st up a new procedure to establish priority for applica-
tions in the oversubscribed goal, applications for jet
transport certificates will have to wait at the end of the
line for fast tax writcoff benchts. If all the applications
on fhle meet ODM standards (some mav not, of course),

"] this means no rapid tax amortization for jets unless the

goal is extended agamin. Another extension isn’t too likely
right now.

Commercial aircraft is one of 11 goals reopened after
ODM suspended 38 goals lust August and initiated a re-
view of the program (AN Aug. 29, p. 13). The goal 1s
extended from the original mark of 600 aireraft, which
was filled nearly a vear ago, to 900 aircraft. The ODM
order specifies that a firm order must be placed by Dec.
31 to qualify for a tax certificate. This requircment is
included to make sure the aircraft will go into production.

Canadian Bilaterals

Recent meeting between Canadian and U.S. civil
| aviation authorities, which was held at the insistence of
the Canadians, ended without the U.S. granting any of
the major concessions requested. Armed with a minimum
program of five changes thev desired in the route pattern
established under the 1949 hilateral air agreement, the
Canadian offhcials had expected to get just about what
they wanted. There would have been no trading because
nothing had been requested by American interests. 1f it
hadn’t been for the firm stand taken by CAB Viee Chair-
man Joseph P. Adams, heading the U.S. delegation, poor
staff handling would have conceded all to the Canadians.
Other bilateral air negotiations which are in various

Washington Roundup

stages of progress are not going nearly as well for the
U.S. interests. |
CAB and State Department officials are shll stewing
cver the meeting with India, while nothing has moved
in months on the suspended renegotiations with the
Dutch. At the same time, the Japanese discussions have
vet to be concluded and those with Columbia are about

to begin.

Wilson Seeks Speed

Further evidence of Defense Secretary Charles E. Wil-
son's growing sensitivity to Congress and its powers 15
his current effort to speed the carrving out of orders when
he gives them. Both Capitol Hill critics and the Hoover
Commission have noted the lag between his demands and
action by the military services. Wilson set up a com-
mittee, hieaded by assistant Carter L. Burgess, to study
the problem. He told the committee he wanted a report
bv Oct. 1, did not have it by deadline. This happened
despite Wilson's assertion to the committee that his
directives are effective on the dates issued and are to be
carried cut “without alteration, amendment, paraphrase
or change.”

Navy Carrier Defense

Declaring the USS Forrestal is the “object and direct
result of a continual argument waged by the military
minds of the nation over a six-vear period,” Navy spokes-
men at the new carrier’s commuissioning used everv oppor-
tunity to defend their $198 million project. Navy Assist-
ant Sccretary for Air, James H, Smith, Jr. saw “the
beginning of a new Navy, and with it a new concept of
national defensive strength. . . .7 Secretary Charles S.
Thomas called the ship “a symbol of the Navy of to-
morrow.” Major disappointment of the ceremonies was
the low ceiling that prevented scheduled flvover of
FOF-8 and A3D aircraft flown from the West Coast.
Planes landed at Oceana, Va., and Patuxent River, Md.,
unhearalded and without establishing any records.

New Handbook Program

New USAF program to have separate “systems” hand-
books for flight line maintenance of weapons svstems will
come under scrutiny of Aircraft Industries Assn. this
week at St. Louis. In the first panel session of Service
Publications Representatives, problem areas will be de-
fined. Later, industry delegates will meet with military
representatives to discuss problems. Current USAF effort
is to have cach Air Matenel Area responsible for procur-
mg handbooks of contractor-furnished equipment. Speci-
fications are being revised to provide, among other things,
for held maintenance instruction on engines and separate
volumes on aircraft structures to cover repair, engineering
and maintenance.

USAF Saving

While Defense Department’s program of aircraft pro-
curement stands unchanged despite efforts to balance
the budget (see p. 14), there is sound evidence that the
Air Forze is doing its bit to economize: USAF will save
51 million a vear by elimmating winter underwear as a
mandatory item ot issue. —Washington staft
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Air Force to Give Industry Freer Rein

Goal is shorter development eycle to meet Red threat;
manufacturers who invest own funds will be favored.

By Claude Witze

Washington—The U, §. Air Force is
prepared to give the American aircraft
mdustry wider latitude in the troduc-
tion of new weapons svstems, This new
policy is a direct result of the critical
necessity of shortening the development
evele to meet the Russian challenge in
new weipons,

Lt. Gen, Clarence S. Irvine. the new
Deputy Chicef of Staff for Materniel, told
Aviatioxn Week that USAF hereafter
will favor aarframe and component man-
ufacturers who help meet the Soviet
threat by investing more monev and
engincering talent in development fa-
cilities.

No policy changes will be needed to
carry out the program, but USAL plans
steps to induce industry to speed devel-
opment within ]JrLﬁ.Lnt policy. In gen-
cral terms, this means contractors will
be encouraged to bend all their capa-
bilities toward greater competition in
the design and development of ad-
vanced weapons svstems.,

The new program will be co-ordi-
nated with the doctrine that the most
experienced, proven  producers—who

Competition Insurance
Washington—USAF plans to give in- |

surance to weapons svstem manufacturers
who run a close second in future com-
petitions.

“We will alwavs buy the best weap- |
ons system,” says Lt. Gen. Clarence 5.
Irvine, USAF Deputy Chief of Staff for
Materiel, “but the number two com-
petitor is not necessarily closed out. If
his eforts look good and he is contribut-
ing to the state of the art, it is good
economy for USAF to keep his engincer- |
ing talent busy, even if it 15 on a differ-
ent line.”

Gen, Irvine did not mention any
specific examples, but the policy clearly
was carried out early this year when
Boeing Airplane Company was given a
| contract to build the KC-135 tanker,
Lockheed Aircraft Corp, was awarded
a contract for design and development
of an “advanced jet tanker.”
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have capacitv, interest and are competi-
tive—will be vested with weapons svs-
tem responsibility as prime contractors,

Performance Criteria

“We know the capabilitics of certain
companies,” Gen, Irvine said, “and we
know what thev are domng. The record
of past performance, plus willingness to
cxplore new apphcabions, must be prime
considerations if we are to introduce
new weapons at a pace competitive with
our potential enemy,”

The Air Staff's highest-ranking pro-
curement officer emphasized that these
policies applv to component makers as
well as airframe manufacturers and will
not alter USAF's firm stand agamnst
cxeursions by prime  contractors into
ficlds with which thev are not familar.
In this, he reiterated the stand taken
by s predecessor, Lt. Gen. Brvant L.
Boatner, who said USAF can and will
police the prime contractors using its
control over government facilities to
keep weapons svstem contractors
their own back vard (AW Jan. 17,
p. 13).

Gen. Irvine told Avianioxy WeEk he
feels strongly that component specialists
do the hq:ut |:|-mnthl:, job i design and
development in their held. USAF pol-
v will continue to protect them
wherever paossible.

Other major pomts made by Gen.
Irvine mcluded;

e Recent elimination of design studies,
substituting Phase [ contracts with a
small number of carefully  chosen
primes, (AW Apg. 8 p. 12), is the
first step toward fuller utilization of
what Gen. Irvine calls “common-sense
competition.” The long range purpose
is to “applv our engmecring and pro-
duction capabilities where we will get
the most out of them.” There 15 a
possibilitv that this will. at least in
some cases, result in award of contracts
leading to a prototype weapons svstem
instead of a mockup.

¢ USAF will continue to put its empha-
sis on placing contracts with contractors
who can meet high performance stand-
mds. USAF has no desire to keep a
company in business mercly because it
has a plant and a production line.

e A subcontracting level of 30 to 409
is considered essential to maintam a

properlv broad base in the production
of a weapons system. If this level is
allowed to rise much past 50%, the
prime contractor is prone to have
trouble gunaranteeing quality and a reli-
able delivery schedule.

e USAF would like to see cach major
prime comtractor retam a capability to
design. develop and produce more than
one tvpe of weapons system, Obvions
examples are Boeing with bombers,
tankers and mussiles; Douglas and Lock-
heed with transports, hghters, mssiles.
¢ USAF will adhere to its present ap-
proach on the mdustrial mobilization
basc—"hot plants™ (those in production)
will be the only ones of major value
event of war. The industrial mobiliza-
tion base must be “in being,” and
capable of cxpansion,

Change in Philosophy

Gen. Irvine’s 37-vear military career
has given him both wide experience and
strong convictions that have a bearing
on his procurement philosophv,  As
Deputy Commander for Production of
the Air Matenel Command, he prob-

ablv had more mdividual responsibility

for implementation of the weapons svs-
tem concept than any other USAF or
civilian officer,

AMC’s dctermination to speed the
:]L'u:_]:'r}:ml:.n[’ {*.L]-L he SAVs, 20cs back
to the Korcan war perniod, w hul he was
commander of Strategic Aar Command’s
19th  Air Division at Carswell AFRB,
Tex. The war diverted ANMIC from its
poal and resulted in a broad aircraft
production base with a huge mobiliza-
tion potential,

A basic change in defense philosophy
followed. based on the realization that
America 15 living in what President

FEisenhower had called the “age of
peril.” It meant that USAF must go
to a “readiness policy.” and it was from
this that the weapons svstem evolved.
Gen. Irvine, lus SAC experience fresh
i mind and aware of SAC’s assumption
that the critical phase of another war
might not last more than 30 davs, was
singularlv equipped for his task of im-
plementing the new concept.

B-52 Experience

Under the weapons system, he savs,
USAF is paving the American aircraft
industrv  for management  skills  and
utilizing an cngineering capability far
bevond capacity.

While the Convair B-58 Hustler is

AVIATION WEEK, Octaber 10, 1955

Lt. Gen. Clarence S, Trvine, 56, USAF
Deputy Chief of Staff for Materiel, has
spent 37 years in military aviation, much
| of it in procurement and production.
At the same time, he has had wide ex-
perience in operations, ranging all the
way from a job as gunnery instructor
(1926) to command of a Strategic Air
Command Division (1951). In World
War II he was with the Assistant Chief |
of the Air Staff for Production, Chief of
the Modification Division and supervisor
of the very heavy bombardment program.
He went to the Pacific Theater in De-
cember 1944 as Deputy Chief of Staff for
Supply and Maintenance of the 2lst
Bomber Command and eventually be-
came Deputy Chief of Staff for the
Pacific Air Command. A command
pilot, he was at the controls of the B-29

“Pacusan Dreamboat” on its non-stop
flight from Honolulo to Cairo in 1946.

the first weapon born under the new
concept, many of its principles were ap-
plied to the Boeing B-52.

It was possible here, Gen. Irvine
points out, to pump back into the
project “a lot of the lessons we leamed
on the B-47, and it paid off.™ When
the first B-52 jet bombers arrived at
Castle AFB, Calif,, all of the compo-
nents necessarv for their operation were
on hand.

There was no waiting for test or
ground handling equipment.

Gen. Irvine gives credit for this in
large part to the functioning of the
Weapons System Phasing Group. This
unit, set up at AMC for each project,
includes representatives of maintenance
and supply as well as production in
AMC, Air Research & Development
Command, the Air Training Command,
USAF headquarters, the prime depots
and the tactical commands. It is a plat-
form where USAF can see the entire
weapons system, uncover bugs and solve
pmhltma

“Three vears ago,” Gen, Irvine said,
“There were 783 problem items on the
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B-52. They ran all through the air-
E‘T]El_’ from starting the engines, power
to run the auxiliary 'ﬂ.hl’f."l‘ll‘p towing, Te-
fucling and mnstallation of major com-
Imnc.ni:u such as the bombing svstem.

“When the first B-52 landed at
Castle, it was a much bigger and more
complex beast than the older B-47, but
it did a better job right from the start.
The phasing group made sure it was
going to work.”

Engineer Utilization

Apart from Russia’s demonstration
in 1955 that it has made amazing gains
m the ficld of weapons system develop-
ment, major concern of Gen, Irvine In
recent months has been the growing
evidence that the United States must
obtain better direction of its engineer-
ing talent. Efhicient utilization of this
skill is wvital to a speedup in the
technological race.

Elimination of the preliminary de-
sign competition, Gen. Irvine believes,
1s an important step in conserving this
talent.

The preparation of a paper  pro-
posal, he said, involves a vear's work
and can cost anvwhere from $250,000
to %1 million. If 15 manufacturers
submit design proposals, total outlay
for the paperwork can run as high as
$7 or 58 million.

“After two or three E[llnp’miﬂ'ﬁ with
proven :‘,""Il]ﬂhlhh come across,” Gen.
Irvine savs, “the rest of the engineer-
ing time is wasted.”

Why was there so much bidding on
design proposals?

“Because USAF was inviting every-
cne to bid,” according to Gen. Irvine.
He then cited the case of an aircraft
manufacturer who spent $300,000 on a
design, not expecting or wanting to
build the weapon. ']]n. proposal was
submitted, he said, “Because they
didn’t want to say ‘No  to Wright
Field.”

Gains Time

After it was made clear that AMC
did not want a manufacturer to waste
meney and talent mn this way, the next
competition brought letters from three
aircraft companies declining the invita
tion,

All of them gave sound reasons
for not taking part and asked for the op-
portunity to compete on the future proj-
ects.

Gen. lrvine cites this experience as
proof that industry, as well as the
military services, is eager to find better
ways to use its engineers. He feels
str{mgh that the new svstem of picking
a minimum number of qualified firms
for Phase [ contract awards will insure
competition among the best qualified
people and gain at least a year's time
in development.

Subcontracting Policy

Washington—"If a company special-
izes in design and manufacture of a
certain - weapons  system  component,
they usually will do the job better than
someone clse, because their bread and I
butter depends on it,” says Lt. Gen.
Clarence 5. Irvine, USAF Deputy Chiet
of Staff for Materiel.

“This is true for small business just
as it is for big business. USAF always
will keep the opportunity there for the I
little guy.”

This approach is written into the text
of prime contracts for weapons systems.

The amount of subcontracting is
agreed upon and a list of subcontractors
is part of every proposal comsidered by
the Air Force. Once the contract is
signed, a source cannot be changed nor
can a prime conbractor undertake manu-
facture of a component without prior
advance notice to the contracting ofhcer.

At least one concrete result expected
by AMC from this policy is a curtail-
ment of the frantic bidding for en-
gineers on the employment market.
“There has been too much foating
around,” he says, “and it has been too
dificult to build up the kind of engi-
neering know-how that is important to
both USAF and the industry.”

Great Strides Expected

Once this 15 curbed to some degree
and the prime contractors do not fecl
forced to waste engineering talent in
order to compete whether they want
the job or not, Gen. Irvine feels the
industry will have greater incentive to
help Al USAF’s pressing need for
development facilities.

The preference will, where possible,
go to contractors who put their own
money into improved facilities. Gen.
Irvine expects these compamies to make
the greatest strides when they look
ahead for new ways to carry out the
USAF mission.

He cites the cases of Boeing and the
Pratt & Whitnev Aircraft Division of
United Aircraft Corp., each of which
have investments of many millions in
the tvpe of facilities and equipment
that makes them outstanding contribu-
tors of the new developments in the
aviation fheld.

But, he adds: “We will never go
down the route without examining the
whole industrv.” To win USAF con-
tracts, the competitor must:
® Be qualified and have a record to
prove it.

e Want to do the job.
e Make contributions to the state of
the art.
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CONVAIR'S FIRST TF-102A began pre-flight tests last week. The side-byside combat proficiency trainer (left) is the first specifically
developed for any century-series combat aircraft, Convair told Aviation Week that the area rule had been applied to the TF-102A, inferring
that the bulging nose was sculptured according to Whitcomb's principle. Fuselage back of cockpit is identical to the F-102A.

Wilson Rules Out Defense Cuts:
'56 Estimate Raised $500 Million

Washington—The Secretarv of De-
fense, Charles E. Wilson, facing the
most pohiticallv-potent decision of his
administration in the Pentagon, has
raised his estimate of Fiscal 1956 expen-
ditures to $34.5 billion. The hgure is
$500 million more than estimated to
Congress carly this vear.

His action came despite strong pres-
sure from Treasury Secretary George M.
Humphrey to have the Defense Depart-
ment shoulder the main responsibility
for expenditure reductions that would

balance the federal budget. Wilson's

stand, disclosed in a letter to Sen. Lyn-
don B. Johnson (D.-Tex.), made it clear
that no cuts are planned in the defense
program.

Faced Criticism

The decision followed strenuous exer-

cises by the Air Force less than a month
earlier, in which top officers and civilian
chiefs studied alternate economy plans

and showed how they would affect

USAF operations (AW Sept. 5, p. 11).

Wilson said the fiscal vear target of
131 wings for the Air Force has not

been changed.

Possibly the most important ﬂSﬁEEI’
ich

of the Wilson stand is the way in w
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it has upset the prognostications of
many Washington political observers.

The common viewpoint was that Hum-

phrey was determined to balance the
budget and that Wilson would not cross
his Cabinet colleague,

This viewpoint did not take into con-
sideration the fact that Wilson, fast
picking up political know-how, was com-
mitted on Capitol Hill to a definite pro-
gram. Failing to carrv it out, he would
have to face stern Democratic critics,
well-informed on air power and skilled
at investigative techniques. This appar-
ently was a greater penl to Wilson than

having the GOP face the electorate

with an unbalanced budget.

Wilson denies basic disagreement
with Humphrey and both of them said
only last week that the Defense Départ-
ment's spending goal for Fiscal 1956 re-

mained at 534 billion.

Developments

Here are the pertinent facts:
e Wilson, in a letter to Sen. Johnson:
“In spite of our best efforts, it now
looks as though it would be very difh-
cult to get down to the $34 billion esti-
mate of expenditures made in the Presi-
dent's budget message last January. The

Defense Department’s current estimate
of expenditures for the many individual
programs of the Df:partmcnt of Defense
tor Fiscal 1956 is now, after a verv com-
plete review, $34.5 billion, although the
$34 hillion hguare which was the esh-
mate in January is still the goal.”

e Humphrey, in a statement Enl!nwmg
Wilson's letter to Johnson: 1 am n
full accord with the program outlined
in Secretary Wilson's lr::th:r," However,
he said, savings through economies and
elimination of waste and extravagance
still can be made.

* Rowland B. Hughes, Director of the
Burcaun of the Budget, in a Chicago ad-
dress: “. . . Recent statements to the
effect that the Administration has initi-
ated a new round of drastic reductions
in mihtarv L‘a.]JE.‘l'l.dltllI'C": are entirely
without foundation. . . . The goal today

remains $34 billion.”

Wilson Denies

During his vacation last month, top
officers of the Army, Navy and Air
Force made trips to Michigan to confer
with Wilson on the budget problem.
Wilson dr:ni::d to newsmen there had
been a “row” between him and his
Treasury colleague but said, “We are
still working on (the budget) and we
have got about nine mnntlgs vet to %1,
but I would just like to frankly sav the
trend is against us, . . . We have quite a
struggle to hold our own and still carry
out the program.”
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At RTCA Lﬂnference'

USAF Condemns Traffic Control System

By Preble Staver

Washington—A  double-barreled at-
tack against the inadequacies of the air
trafic control system operated by the
Civil Aeronautics Administration and
lack of action in solving them was
made by two government aviation
experts,

The attacks, touched off at the semi-
annual meeting of the Radio Technical
Commission for Aeronautics. came
from:
® Lt. Gen. Joseph Smith, commander
of the "hhhtan Air [mmpmt Service,
said the present system is “inadequate
and obsolete . . . completely unac-
ceptable to our €conomy, socicty and
national defense.”
® Sam P. Saint, veteran airline pilot
and consultant to the Air Navigation
Dmclﬂpmcnt Board, warned: “Unless
something is done to clarifv operational
concepts so that technical development
can operate from a proper springboard,
these 1:n'_gt: numbers of improved air-
borme ‘mousetraps’ will still be con-
trolled by a pencil, an interphone, a
tired brain and bloodshot eves scan-
ning a radar.”

CAA Administrator Fred B. Lee,
speaking later before the National
Business Aircraft Assn. meeting in
Detroit, said; “The situation now calls
for an attack on a gﬂnd scale. a patch-
work approach won’t do. We must take
positive action to keep tomorrow's
growth from heing throttled by limita-
tions of the airways svstem,"”

“If we are to prevent future Tacan-
tvpe squabbles on a much larger scale,”
Saint said, “The integration of a com-
mon svstem with purelv military re-
quirements must start with operational
agreement and understanding.” He
also criticized the lack of a system
concept.

Saint, who is a member of the Air
Transport Assn.’s air navigation and
traffic control group, said these ques-
tions must be resolved before a effective
common svstem can be developed:

* Airways or area type traffic control?
® Safe separation based on time, air-
space reservation, or proximity warning,
such as can be provided bv ground
surveillance radar?

e Is 24-hour trafhic control required in
some congested areas regardless  of
weather conditions (VFR or IFR)?

Saint also proposed an air trafhic
control advisory team for these pur-
POSES:
® Interpret  operation  requirements
cstablished by the Air Coordination
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Committee’s navigation panel and give
detalled guidance to the ANDB devel-
opment program.

® Refer back to the navigation panel
those matters which it believes need
clarihcation or revision.

® Assist the Civil Aeronantics Adminis-
tration, ANDB and navigation panel
in evaluating new devices.

Gen. Smith’s  outspoken  views
publicly exposed a long-simmering
behind-the-scenes  struggle for action
to solve the knottv air trathe control
problems.

Air Transport Assn., Navv Depart-
ment, Aircraft Owners and Pilots Assn.,
Air Line Pilots Assn., National Bus-
iness Aircraft Assn., and other aviation
interests which fear a breakdown
air trafhc control, are involved in the

hght.

Cites Lack of Funds

The MATS commander said he
understood one reason for the lack of
progress has been the imability of ihv‘
air trafhic control agency to obt:
necessary funds to fulhll the qumrr.-
ments.

He said the lack of funds 1s the
greatest preventive to a natural grovih
of the system. The procurement of ad-
ditional funds should be a common
goal to all aviation interests, he said.

The Air Force is willing to do its
part, he said, but “it is not our primary
responsibility to provide for the needed
services. We have offered and will con-
tinue to offer every assistance to those
agencies responsible for providing ATC
service in obtaining necessary  funds
from the Budget Burcau and Congress
or other equitable measures necessary

LT. GEN. JOSEPH SMITH

to insure ﬂdtqu;ttu ATC service.”
The CAA admnistrator told the

tnecting:
“We will need more surveillance ra-

dars for our airport control centers in
order to permit radar separation stand-
ards of a few miles instead of the ten-
mmute time 5Ep.lIJl‘|ﬁl‘I now rEqulrﬂd
for safety.”

Lee predicted that it will be neces-
sarv to more than double the present
number of mnavigational aid installa-
tions" in order to provide coverage of
the entire airspace between 18,000 and
75,000 ft. for jets, and of the CAA
airwavs routes down to 700 ft. for pilots
of smaller aircraft who flv under clear-
weather rules. This was included in a
10-vear program of improvements in
air trafhc control outhned by Lee.

But Gen. Smith was not satished
with CAA progress to date. “We in
the Air Force, with the arrival of the
jet, came to a clear realization that if
our requirements were to be met, we
nust take a more active part in thr—:
it traffic control and associated fields.”
"Te said Air Force efforts to assist in
solving ATC problems were self-
centered. “It should be appreciated,”
he said, *“That any action taken to en-
hance air traffic control progress will,
in turn, contribute to a healthy civil
aviation potential which is essential to
the national security.”

USAF Demands Action

Positive all-weather air trafhe control
was presented as the most pressing need
todav.

The Air Force has an urgent ATC
need above 20,000 ft. but there 1s
little control provided at these alti-
tudes., Smith declared, and where it 15
provided, it 15 sadly deficient. He noted
that more than a vear ago the Air Foree
made known its definite requirements
for high altitude control but no prog-

ress I1:1s been made.
Air movement delay hgures of record

alone reach staggering proportions when
converted to dollars, Gen. Smith noted.
The effect of special flow restrictions
in the New York area are telt as far
west as Chicago when cntical trafhe
delays develop. The dollar impact of
an 1n1dcquah: air traffic control system
on the national defense effort in the
event of war cannot be estimated, he
said.

Gen, Smith said the Air Force solu-
tion 15 to take action, and that enough
planning has been done, He pointed
to the continuous planning and replan-
ning with the comment: “It's unjust
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to say that we have had all planning
and no implementation but it is maost
difhicult to reach anv conclusion other
than that the sitnation is getting rapidly
worse mstead of better)

A program for action outlined by
Gen. Smith embraced two things:
e Additional funds.
® An appreciation by all aviation inter-
ests that it will take a lot of money to
miprove ATC. He said: “We are not
gomng to get progress by waiting for
the ultimate svstem. Interim systems
will cost dollars but will bring progress.”

More ‘Patches’

A by-product of the “lack of funds”
noted by Gen. Smiath is the extreme
rcticence of aviation to accept interim
nnprovements, duc to costs involved.
This has meant, he said, a constant hop-
mg and waiting for the so-called ulti-
mate and ideal gear that is to solve all
ills. He said that there is nothing
wrong with the present ATC mstcm
of patches except that the patches
aren't stacked high enough. “We must
dispel the reticence of the user and the
provider to accept improvisations in the
svstem, and secure the necessary budget.
The most cfective results will be nh
tiined only with the concerted effort of
all aviation agencies,” Smith smd. He
wamed that the altermative could be
the demand from the public for action
gr.mr;ltcd by a major air catastrophe.

Lee thinks CAA can handle the air
trafhc control problem. “We in CAA
don’t claim to have all the answers,
but we believe that our intensive study,
backed up by the distilled practical ex-
perience of 30 vears in the business of
establishing and operating airways, has
brought forth certain  fundamental
guidelines around which a successful
program can be built.”

Major ingredient in CAA's prescnip-
tiom for strengthening traffic control is
radar, “"\We want radar, more radar, and
then some more radar,” Lee said.
Among the tvpes of radar ivolved are
surveillince radars, long range radar,

ATA Endorsement

Milton W, Amold, vice president of
the Air Transport Assn. for operations
and engineering, emphatically endorsed
the Air Force demand for substantial
mmprovements in the air trafhe control
system. Amold said Lt. Gen. Joseph
Smith’s speech was “most encouraging.”

“The recognition of an expanded posi-
tive system of control of all trafhc with
proper provision for flexibility is essential
to all nsers of the mr space. It is gratify-
g to hear and read such an exposition
of our requirements by one of the major
nsers of the air space,” Amold said.
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and secondary radar. Lee mdicated cost
could be kept down by tving together
militarv and civil radar wherever pos-
sible. But it must be accepted, he cau-
tioned, that no matter how hard we
strive to keep costs down, “If we are
to meet the challenge of expanding
aviation, we must be prepared to pay
the bill.”

CAA knows that it must stav ahead
of aviahhon growth. Lec said, “Unless
we are prepared for the load, we could
be a stumbling block to mdustry prog-
ress.” He doesn’'t want the so-called
“crash” approach and will rely on draw-

ing up long range plans now, and shap-
ing the annual programs in the vears
ahead so that those plans mayv be ac-
complished. 'The ;]pprnac:hmg jet era
must be prepared for now.

However, so far as the Air Force is
concerned “the jet age 1s not approach-
ing: it has clearlv armived.” Gen. Smith
savs jets have brought requirements fas
afeld from present ATC concepts. He
acknowledged that the jet aircraft are
common only to the l'l'll]lt.:'l['". todav but
the ATC must be ready for commercial
jet aircraft that will come into operation
in the verv near future.

Navy Blames F3H-1 Ditficulties
On Former Procurement Policy

Washington—Navy Secretary Charles
Thomas places blame tor the F'5H-1 pro-
gram—now under investigation by two
congressional committecs—at the door-
step of the Truman Administration, and
adds that errors made will not occur
again under new pmcurfmcnt pro-
cedures (AW Oct. 3, p. 12).

Navv is paving man than S1.3 mil-
lion each for 36 of the F3H-1 “Demon”
fighters which will be used primarily
for ground and other training activities.

Investigators of both the House

Military  Operations  Subcommittee,
headed bv Rep. Chet Hohheld (D
Calif.), and the Senate Preparedness
[nvestigating Subcommittee, headed bv
Sen. Lyndon Johnson (D.-Tex), have
visited the McDonnell Aircraft Corp.
plant at St, Louis, Meo., manufacturer
of the airframe, and the Kansas City
Division of the Westinghouse Electric
Co., manufacturer of the [40 engine
which failed as a powerplant  for
the aircraft. The J40 15 rated at 7,200
Ib. thrust. Committee staff members
in Washington reviewed Navv files.

Holifield's subcommittee will begin
public hearings October 24,

In other developments:
 Secretary of Defense Charles Wilson
joined Thomas in blaming inadequate
procurement procedures following the
outbreak of the Korcan war for failure
of the program.
® Question was raised as to the propriety
of an admiral, with responsibility over
the F3H-1 program at one time as act-
ing Chief of the Bureau of Acronautics,
mhsequ-:*nth taking a position as vice
president of MeDonnell

A reporter asked Wilson: “Would it
be sort of an unusual occurrence if the
Acting Chief of the Burcan of Aero-
nautics at that particular time became
an executive of the company that pro-
duced the plane?” No name was men-
tioned, but presumably the reference
was to Rear Adm. Llovd Harnson who

New Voodoo Orders

A 5330 million Air Force contract |
with McDonnell Aircraft Corp. for pro-
duction of three versions of the super-
sonic F-101 Voodoo was announced by
J. S. MeDonnell, president.

It boosted the company’s backlog to
am all-time high of over 5601 million.

The contract calls for an initial quan- I
titv order of the I-101B long range -

| terceptor fighter for service with the Air
Defense Command. It also increases the
number of F-10lA long range escort
fighters to be produced for Strategic Air
Command and the number of RF-101A |
photo-reconnaissance  planes on  order, |
The F-101 is powered by two Pratt &
Whitney J37 turbojet engines, each
developing 10,000 Ib. thrust,

served as Deputy Chief of Burean of

Aeronautics fr-:nm September, 1952, to
Julv, 1955, and is now a vice president

of McDonnell Aircraft Corp.

Wilson replied: I never like to
answer a hvpothetical question because
| can’t tell what vou have in mind.”

Thomas’ Position

Of the 60 F3H-1s procured, four
were prototvpes and six crashed, killing
two pilots. Navy has decided that 2]
of the first models, costing over 528
million, can be used only for ground
training of mechanics or research into
structural stress resulting from arma-
ment firings. The remaining 29 are to
be converted for installation of the
higher-powered Allison J71 engine,
which 1s rated at 10,000 1b. thrust, at a
cost of 54.3 million, but their mission
has not vet determined.

Thomas' statement:

“The dificultics with the F3H-1 Mec-
Donnell aireraft stemmed from arwrcratt
under letters of intent let four vears
ago or in October, 1951, and converted
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into.a formal contract in August, 1952.
“These letters of mtent and con-

tract were let under procurement pro-

cedures now considered inadequate.

“From the time the dehciencies be-
came apparent m this aircraft-engine
combination, the Navy has made great
effort to correct these dehciencies and
also to utilize the aircraft which had al-
ready been produced to the best ad-
v mt.lgL possible,

“A  subcommttee of the House
Armed Services Committee was given
detailed information relative to  this
contract . . . and further mmformation
will be made available to any additional
vongressional  committees  requesting
it

Fails to Answer Question

This testimony dealt with the Navy's
decision to cancel over $1 billion in
orders for approximately 1,000 planes,
at a ternination cost to the government
of $227 million (AW Feb. 21, p. 44).
The public record shows only one men-
!H.‘rn of the F3H program, John Court-

v, counsel of the Honse Armed Serv-
ir:m: Investigating Subcommittee, states
that this includes all but 18 words of
lestimony given by the Navv. The two
versions—the F3H-1 and its successor
the F3H-2 powered with the Allison
]71—were not identihed. The frst
I"3H-2 was delivered in June, and Me-
Donnell officials report that it has
passed tests successfully on the carrier
Ticonderoga (see pictures on p. 23).

Onlv mention n[ the I'3H was a re-
port bv Capt, H. T. Dietrich that the
Navy plans to duclup the phm He
anticipated that the Navy iy even-
tually get (its) monev out” of the
project. When Rep. Paul Cunningham
(R.-Ia.) pointed out that the objective
of termunations is to “save money,
Deitrich observed: “We are not gomg
ahead to buy an airplane that doesn't
erfurm the way we want it to per
form.”

Thomas" statement on the reason for
the F3H-1 situation still does not answer
one of the main questions in the minds
of congressional mvestigators: Why did
the Navy continue procurement of the
plane from the time the first was de-
livered in December, 1953, through
June, 19557

secretary - Wilson  explained  the
Navv's continued procurement of the
];]ane for a vear and a half:

‘I suppose hope springs eternal in
the human heart or breast or whatever
vou want to call it. Thev were trving to
see if they couldn’t salvage the thing
and get the thing fixed up. and they
cid sh-'lrlr to reduce their commitments
and pull in their production so that
they minimized the losses.” Out of the
total of 150 F3Hs originally ordered,

90 were eventually converted to ﬂu:
F3H-2 tvpe.
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F-86 Sabrejets Win First Round
In USAF Weapons-Rocket Meet

By William Coughlin

Las Vegas—North American  Avia-
tion's F-86I" Sabre, first tried out in
the latter davs of the Korean war as a
fighter-tactical bomber, took top honors
mn the Fighter Weapons Section of the
1955 U. §. Air Force Fighter Weapons
and Rocketry Meet. An Air Training
Command team, flving Sabres, took first
]:IF.J.-::: in the dav hgh ter event w hile, in
the “"Special Weapons” phase, a U. S.
Air Forces m Europe F-86F unit placed
a close second to a Far East Air Force
team flying Republic Aviation F-84G
Thunderjets.

Republic’s newer, sweptwing F-54F—
making its debut in the day fighter com-
petition—placed second. Flown by a
Strategic Air Command team, it was
first in the air-to-ground events but
scored only 2,76%9.5 points to the ATC's
winning 3,170, when air-to-air firings
were added.

The F-84G nosed out the F-86F in
the special weapons (atomic weapons)
delivery contest, 27,154 points to 26.-
234.

The margin was less than the score
for a single bomb of the 48 dropped.

F-B6 vs. F-B4F

Col. R. C. Frankhin, Jr., commander
of the USAFE 21st Fighter Bomber
Wing, whose unit took sccond place in
ﬁpf:ciai'[ weapons, told Aviarion WeEk:

“1 am of the opinion that the F-86F—
for just plain deliverv, not considering
range oOr mﬁlghtrr.fur:lm —is the best
airplane for the job. It is definitely bet-
ter than the F- S-H"

“We had an opportunity to win the
meet and booted 1t It was not the fault
of the airplane.”

Sabres modified to carry  atomic
bombs have been in operational use less

than a year. This was their frst appear-
ance in the special weapons phase of the
gunnery meet. They were stock model
IF-86F-35s, modified m\h by the mstalla-
tion of an S-3 bomb rack and the instru-
ment required for the bomb’s delivery.

No modification to the airframe 15 re-
quired to give the Sabre its A-bomb
capability.

Practical Capability

“We have found nothing in the air-
craft ﬂmt gIves any d:’fﬁtu'ﬁt}-‘ i de-
livery,” Colonel Franklin said. “The dif-
ficulty is in |]I'E5Lt‘lt‘£l|ilﬂll of information
to the pilot.” He would not discuss this
further for secunty reasons, but he
obviously was referring to lmdcqmw
of the low altitude bombing system in-
strument.

Col. Franklin said results in the spe-
cial weapons competition indicate that
USAF has a “tremendous capability™ for
dt_] werv of tactical atomic weapons.

“The figures on accuracy have ]]{.-L‘ll
extremelv acceptable for several vears,”
he noted, *“Where the improvement is
coming is that where before we had
ten pilots capable of this accuracy, we
now have thousands.” (Only six plll]l"i
appearing in the 1954 meet were en-
tered in this vear's competition.)

Success of the overseas commands—
FEAF and USAFE—mn the special
weapons competition indicates, Col.
Franklin said, that tactical units in the
hield have developed their atomie-bomb
delivery skills to the highest point.

The colonel also praised the F-86F
for its in-commission rate.

Noting that his team had used the
same 51x Sabres for three meets and two
practice sessions, in addition to flving

them across the Atlantic, Franklin said
there had been no 11143!:]1 anical aborts

aunng the competition and only one

|— Douglas Expands Missile Facility

I missiles now in production,

building here by next spring.

Santa Monica, Calif.—Douglas Aircraft Co. announced last week that it will
separate its missiles” engineering functions from those of aireraft engineering because
of the increased emphasis it is placing on guided missiles.

Elmer P. Wheaton will head the new department as chief missiles engineer. R. L.
Johnson has been named assistant chief missiles engineer. Other key men include:

M. W. Hunter, design engineer; A. ). Carah, assistant for component design;
C. 5. Perry, administrative engineer; R. W, Creal, chief draftsman; E. C. Kaliher,
engineering personnel manager; T. A. Kivass, chief of preliminary design, and Wil
hiam Baker, chief of reliability and production design.

Douglas is currently working on eight major missile projects under contracts from
the Air Force, Army and MNavy. The Honest John, Nike and Sparrow 1 are among the

The company expects to complete the move of the new department into a missiles
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Forrestal Goes to Sea

USS Forrestal, world’s largest naval vessel, moves out for sea trials after commissioming.
Longer catapults (foreground) are for attack planes; shorter two in background for fighters.

armament  malfunction — encountered
when a relay failed—in 48 special weap-
ons deliveries.

“I have never scen an airplane stay in
commission as well as this F-56F-35."
added Manne Maj. George H. Doden-
hoff, an exchange pilot on dutv with
the USAF unit and a member of the
team, "It 15 a well-proved. well-de-
signed combat airplane.”

Pilots and ground crews of the Re-
public F-84Fs which competed for the
hrst time praised the performance of
the aircraft but said it is still plagued
with engine dithculties.

Engine Trouble

The fighter, floom by SAC, also
placed third in the special weapons
event.

The sweptwing hghters were equipped
{or this competition with the Curtiss-
Wright [65-W7 engine, which provides
about 600 Ibs. more thrust than the
W3 but is—according to the pilots—ex-
tremely sensitive to temperature and
maoisture.

To overcome this difficulty, the en-
gine now is bemg modified by cutting
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the turbine blades. Tests ndicate it
will solve the problem of weather sensi-
tivity but reduce thrust by about 400
Ihs. Thus, the W7 engine will have a
net gain of only 200 Ibs. over the W3,

During practice for the competition,
M /Sgt. ]u'sf_ph Hutchison, ground crew
{}u-:f of SAC's 505th ‘.:strltu-:rlr, Fighter
Wing, said the H'I.'ltI'I{]Ll"q‘lTL ks were
nlagued with engine troubles such as
hot starts ruwl false starts. One engine

“blew up” as the pilot was on ﬁn;ﬂ
approach at Luke AFB. Anz., dunng
his flight to Las Vegas, but a quick
cngine change enabled the aircraft to
reach Nellis AFB in time for the meet.

The engines, however, ;:ﬂ:rfmde
without -:hﬂil;ulh during the competi-
tion. “We watch l]‘IE‘Il] closelv at the
start for hot starts but otherwise are
running the hell out of them,” a pilot
reported.

Pilots praised the performance and
G-tolerances of the Thunderstreak and
m’ﬁr_n]af_d it as being “as rugged as they
come.” as well as faster than the Sabre
Jet. Thev noted that it was more diffi-
cult to flv in the competition since it
is not as stable a gun plattorm as the

F-86F. This was attributed to the over
sensitive hydraulic control system.

The F-84F also was handicapped
the 30.000-ft. altitude air-to-air hnng
bv the fact that it weighs more than
the Sabre Jet and is less maneuverable,
team members reported. For amr-to-air
firing, pvlon bomb racks were removed
from the F-S54Fs.

One pilot said he would F:H_h:r to sce
a more satisfactory emergency control
svstem on the Thunderstreak. “If vOu
lose vour hvdraulic system, vou are out
of business,” he commented.

sgt. Hutchison reported that redesign
of the F-84F hvdraulic system is under
wav to make the three hulr.mllc‘ svstems
m{h]amdr.nt of one another. “Now, if
one svstem goes out, thf:rc-; a gund
chance they 111 will go,” he said.

Maintenance Problem

One of the greatest maimtenance
troubles with the new fighter is that of
hvdraulic leaks, according to Hutchison.

There have been some actuator leaks
in  the spoiler system on the new
F-models, he said, as well as difficultics
with leaks m the stabilizer actuoator.
“"One squadron encountered ten in two
weeks,” he reported.

When the wing frst received the
F-54F nine months ago, Hutchison
said, it was troubled with gun malfunc-
tions due to faulty rl-::,tgn of the link
chute. This was corrected and there
were few malfunctions during the meet.

Pomting out that almost everv air-
craft is  plagued with maintenance
“bugs” earlv in its life, Hutchison con-
cluded, “There has been a lot of talk
about trouble with these F's that is un-
trne., Thev are rugged just like the old
G was—built to stand the gaff.”

His comment was echoed by a pilot
wno summed up the team’s opinion of
the I'-54F as "all in all. a good, fast,
dependable airplane.”

Godfrey Pays Penalty

Arthur Godfrev radio and television
performer, has settled out of court his
latest difhiculty with the Civil Aero-
nautics Admimstration by paving a
S500 civil penalty.

Godfrev denied the pavment was an
admission of euilt in the incident
with an Ozark I'h:[r Lines DC-3 at Chi-
cago’s Midway Airport (AW Sept. 19,
p. ]:u'i?l He was accused of fiving dan-
gerously close to the airplane w hen he
overtook and passed it after takcolt
with his own DC-3.

The civil penalty compromise is a
common wmethod of settlement for
CAA violations, tax disputes and other
gn'rr:rmm-nt CASCS.

Earlier, Godfrey's pilot license was
suspended for six mon tln when he was
found guilty of flving too close to the
tower ]l' Teterboro Airport, N. .
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The New American Tradition...

Be Prepared

Convair is now producing in quantity the supersonic, delta-wing F-102A,

With this day-or-night, all-weather Interceptor the U.S.A.F. Air

Defense Command will be prepared to better fulfill its mission — the
discouraging of attack through the effective protection of America!

Through engineering to the Nth power Convair continues
to be prepared to help assure peace and freedom by producing
aircraft with the capabilities of the F-102A.

CONVAIR

A DIVISION OF
GENERAL DYMNAMICS CORPONATIOMN

19



SCHULZ
for finer

engineering

DESIGNS
TESTS
AND BUILDS

=, = e e ——
.g-_. ] = - .rl-|F.-; '-*!-'-r--. 3

E 1 s i F- .- = = _.-' - |I-. .
i’ '-1: = i k e, e i ' by e r - 3 L] )
'} v s - = d o - - » 1 5 L
' I\-_|- " - . - .._ { - e = e :"rl_"'-. ..F-. _‘
'_F' v ] E .

Ay " % ' 1
. IN LINE FUEL SHUT-OFF VALVES

0
:

FLOAT VALVES » STRAINERS »
"~ FILTERS ¢ VENT VALVES * LOW

( | .

(. FLIGHT REFUELING EQUIPMENT

— —_ '.. :F-___‘:

* SCHULZ
TOOL AND MFG. CO.

425 SOUTH PINE STREET
SAN GABRIEL, CALIF.

Eaostern Representatives — Eost Coast Engineering Sales and Service, 1405 Northern Blvd., Roslyn, New York

o
Q
qf

- ABC...and the Reader

> o

2 _Ay

,ﬁﬁn

b
CuLnt

advertisers, advertising agencies and pub-

lishers joined in a project that has eome to
mean a great deal to the millions who, like you,
read business magazines, The project, initiated at
a time when eirculation claims were rarely veri-
fied. was intended to achieve and maintain higher
standards of integrity in publishing and advertis-
ing practice by providing means to aodit paid
circulation. Out of that effort came an organiza-
tion known as the Audit Bureau of Circulations,
il 'In-'iJ-II.II'lIIJ.T}'_ nnn-]lrnﬁl_ conperative associalion,
known for short as ABC. Its .-'.‘].'rnhn] dppears al
the head of this page.

BM;H N 1914 —forty-one years ago—a group of

We are proud that MeGraw-Hill publications
were among the founders and charter members of
the Audit Burean of Circulations,

Today the Bureau numbers 3,670 members.
Theze include advertisers, agencies, and pub-
lishers of newspapers, farm papers, general mag-
azines and business journals such as this one.
These publisher members hold their memberships
and their right to display the ABC symbol in
their publications only so long as they live up to
the cireulation standards that are established
through the Burean.

It is one thing to set up high standards; it is
another to see that these standards are main-
tained, This latter and all-important function is
performed by a staff of auditors maintained by
ABC 1o check periodically on the circulation
practices of the publisher members, When a busi-
ness magazine, such as this one. joins the Bureau
it agrees that the ABC auditors shall have “the
right of access to all books and records.”™ Their
mspection may dig into the hles of original sub-
seription  orders, pavments from subscribers,
paper purchases, postal receipts, arrears of pay-
ments, editorial expenses and many other =signi-
ficant items, Sometimes the auditors go behind
the records and =seek verihication of purchase and
payment from subscribers themselves,

The information thus obtained and certified by
the Burean then becomes available to the public

and constitutes an authontative report on the
publication’s cirenlation practices,

The advertisers and agencies beneht directly
from the ABC because it provides a generally
recognized factual yardstick by which the cir-
culations of member publications can be meas-
ured and appraised, Every paragraph in an ABC
report on a business publication gives the adver-
tisers data that help them make intelligent use of
the publication as an advertising medium,

But the ABC renders a service of vital concern
too the reader as well., The Bureauw audits paid
circulation only, and it is through this payment,
whether by subseription or newsstand purchase,
that the reader keeps the editorial policy of a
publication responsive to his needs. His decision
to buy or not to buy records his judgment on each
publication. and the ABC-audited and certihied
circulation reports make the sum of these judg-
ments known to all concerned,

S0 the editors of ABC publications must con-
stantly keep their editorial services up to the
mark if they are to survive a competition in which
the reader’s right to buy or not to buy is para-
mount. Each paid magazine or newspaper will
prosper or fail as it wins or loses the voluntary
patronage of thousands or millions of readers,
And—the ABC 1= seorekeeper in this vital contest,

Thus the publisher who submits his publication
to the supervision and discipline of ABC affirms
in the strongest possible manner his recognition
that his primary obligation is to his readers and
that he owes the standing of his publication to a
voluntary demand by those readers,

All this 15 what makes the ABC brand on a
publication o important to its readers, That re-
spected symbaol. testilying to the advertising value
of the publication, serves also as a constant re-
minder to all concerned that the reader’s willing-
ness to pay for an ABC publication is the basic
redson why it stavs in business,

MeGraw-Hill Publishing Company. Inc.
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I Pll l‘; H\.] .«.\ \ ( . I‘J Northrop Aircraft’s long-range goal i1s to maintain
the most ellicient organization possible for producing new, advanced weapon
systems for our nation’s defense, This involves more than years-ahead planning by
Northrop engineers, scientists and administrators. Equally essential 1s frue balance
between creative research and economical manufacture. From such balanced operation
within the Northrop sphere have come the Radioplane Company's family ol pilotless
drones and missiles, first and foremost in their field; the Scorpion F-89 interceptors,
defenders of our vital sky approaches; and the Snark SM-62s, lethal intercontinental v I YO\ D
A-bomb carriers. Greater weapons of tomorrow are now taking form, their efficient and \ () ]_{ I I l I{ () I
timely production assured by the well-balanced, streamlined Northrop organization.  wostHeoe sBcearT, (NC. - HAWTHORNE, CALIFORNIA

Pioneers in All Weather and Pilotless Flight

While Congress threatened to investigate
the Nawvy's purchase of s ||||:I;-r|:1r!.1'q_;rt-nl
predecessor (the F3H-IN), the McDonnell
F3H-2N moved out to sea for currier trials
aboard the Ticonderogs. Flown by pilots
of the Naval Air Test Center. Patuxent
River, Md.. the all-weather Aghter executed
a total of 25 steam catapult launchings, 24
arrested  landings and 25 touch-and-go
landings—all without incident.

The F3H-2N is powered by a 10,000.]h.-
thrust (with afterburner) Allison ]71 en-
gine, as opposed to the F3I-1's 7.200.1b,
Westinghouse J40.  Its wing arca also has
been increased. '['Ui:- I]furt:: of Demon h;-ing__:
positioned  above  steam  catapult  shows
sharp, acrodvoamicallv-designed  low  drag
racar nose apparently the first to be installed
ona U S, |:||.'|1u'; CArrier ;1}111r11;||;_-||.|i|_:|-|t V8-
tem mounted on the nose wheel rather than
on the conventional wing-tips; bomb-rocket
riacks, and two fuel pylons beneath fuselage.
Side picture shows  three weapons  pylons
below wing.

" The Demon
Goes
To Sea
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NEW DYNA.CRIMP TOOL terminal with
New, powerful, DYNA-CRIMP too]l feutures fast
positive crimping action and easily-opened swivel b
head. Crimping heads can be changed cosily. A-MP ‘.‘,'.
DYNA-CRIMP tool gives maximum portability with =
remote control operation, Interchangeable dies are Bo N D E D N
available for use with A-MP's complete line of Alumi-
num and Flag terminals. Shown sbove with moveable
cart to transport power unit providing maximum
fexibility lor Bench-Production line use. I N s U A I o N
L l ]
SIZES
&
g 10 distinctive and distinguishable features make precision-engineered AMPLI-BOND terminals the
. i # AN o n best quality insulated termination for copper wire.
LT S T : Trode-Mork
i L l e "hrl.f.*' s . Ty .
L o S L Tk o S o INSULATION WITHSTANDS ¢« SUPERIOR A-MP CONFINED CRIMP
BONDING FEATURE MOST IMPORTANT A MINIMUM OF 6000 VOLTS!
Banded ‘1nl1.l1|1t|.-:.|r|. i!. the most im:.;nrlnm Tﬂtl;'nl‘r;:.n W I T H l N SU L_ATI O N .« INNER COPPER SLEEVE FOR « BRAZED BARREL SEAM
D e Tt s Sawlafion bo thia ' PP el + INNER BARREL DIMPLED FOR
terminal sleeve insures uniform insulation thickness
T Sonie ahshw et seon: VR SUPPORT AND RESISTANCE e RN ST S
this precision-engineered A-MP crimp and BONDED 4 « COPPER TERMINAL BODY ELECTRO-
. . A FULLY INSULATED METALLIC
Isalngon. you Can be SUic OF WGIIAMVRE propar TINNED FOR HIGH CONDUCTIVITY
dielectric and tensile values in the finished connection. REINFORCING RING GRIPS
s sy boam e o gl o el ool SUPERIOR A-MP INSULATION « BONDED INSULATION

ing pressure.

+ COLOR CODED FOR RAPID + PROOFMARK FOR POSITIVE

CONFINED CRIM ]:'.'.'I! IDENTIFICATION IDENTIFICATION

Here is a large size terminal that presents to the users of heavy duty wire the same quality connection
that has made A-MP famous for PRE-INSULATED type terminals throughout the industry. Write
today for information about AMPLI-BOND and new powerful AMP DYNA-CRIMP portable

AMP Trade-Mark Reg. U.S. Pat, Off. © AMP pneumatic-hydraulic crimping tool.

AIRCRAFT-MARINE PRODUCTS, INC.

2100 Paxton Street Harrisburg, Pennsylvania

Find out about the New 3 L :
ML et In Canada—AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD.
- =
PORTANT A-MP “FIRSTS" e H ...An evaluation survey .
Emﬁtﬁﬂuﬂu?e metallic reinforcing ring grips 1 . | without cost or obligation. 1764 A'ﬂn"l nnad Tﬂrﬂlltﬂ 12. ﬂlltll' 10
wire insulation, prevents exposure of conductor during Ty n
sharp bends, cable fatigue caused by flexing and -1 S EE

vibration and forms a barrier to foreign objects coming

in contact with current carrying members, New helical

tongue design gives maximum strength with mini-,
mum weight.
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AERONAUTICAL ENGINEERING

Mystere 22

Dassault Designs NATO Light Fighter

By David A Aniderton

St. Cloud, France—The frst proto-
type of the Dassault Mystere 22 light
tactical aircraft desien for the French
Air Foree 1s neaning completion m the
company's experimental shop here,

"'l.]lhntl”ll acrodvnamucally stomlar to
the ]'anml’r Super Muystere "1l.1|'.!Ll"-'|?IHIL
fighter now entering production, the 22
i.'i much smaller—the oross  weight is
under 12,000 Ths.—in keeping with its
light-highter concept.

Two  other basic  prototvpes  will
follow:
¢ The Dassault 24, a fiving studv of the
pussibilities of the Snceema Atar G tur-
bojet.
® The Dassanlt 26, ordered for NATO s
light tactical aircraft program. Designs
for both aircraft have almost heen com-
pleted, and construchion of the proto-
tvpes has begun.

The basic mission of the senes will be
tow-altitude combat at transonic speeds.
NATO requirements call tor a 105
nautical-mile flight to enemy forward
positions at 3 000 ft. altitude and 350
knots, carrying full intermal loads plus
wing mc]-;::h.'.

Over the line, the plane has to make
a run-in to a target 50 nmi. behind the
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cnemy positions, loiter for eight min-
utes at the target and then return the
0 nioa., all at tull throttle. The retum
crutse 15 at 105 nmi., the same as the
ottgoing.

Armament of the light planes will be
a pair of the French-built 30-mm. re-
volver cannon, intemally carried air-to-
qir or air-to-eronnd rockets and 1,000
Ib. of external stores (most typacally a
;h.ur of 300-Ib bombs). For terry mis-
sioms, external fuel will give up to 1,200
nmi. range.

Dassault [.:'Il,’_’:II]'IL:'IL'I,"-u cHY that the re-
fucling :r'EiL']';lli{-]I] shonld take about hve
minutes. Rearming the plane shonld
take about cight. In all cases, ground
aperations and maintenance have been
among the governing factors in design
of components.

Design Features

The family resemblinee of Dassault
airplanes has been kept in the new
light serics. Wing and tail geometry—
both in outline and in respective loca-
tion—are the same as those of the Super
Mystere 4B2.

This probably is one of the few times
in aircraft design history that fuselage
design has been controlled by the size
of the tires. Rongh field operation is

a must for the new generations of
French and NATO fghters, and rough
helds mean big tires; wheel pressure is
less than 30 psi.

But big tires won't retract into the
thin wings needed for IHINHHL opera-
tions, so the only solution is fuselage
storage. Two largesized wheels, re-
tracted to lie flat and almost touching
in the fusclage belly, govern the width
of the body. The u]uL powerplants
and ducting are all hll]ﬂ'ﬂ‘(”l]:‘lh.‘ to the
wheels” dimensions.

Structure of the hrst prototvpe 1s
conventional. The components are
built up of sheet aluminum alloys,
mostly of 245T, although some 758T
is used in forgings. [In, second  proto-
type will be more of a stractural expen-
ment in integrally Hl’l.ﬁ:l.‘tlf..{] milled com-
ponents. Dassault is converling some
of the Super Mystere Lf11l!|][]1]t1lth to
that kind of design after fabricating
earhber planes from bits and pieces and
will save more than 100 Ib, on the
center sechion alone,

The desien ultimate load factor tor
the structure was 12: even so, local
buckling and ngidity  requirements
often  dictated t]u choice of metal
thickness.

The fuselage is built as a box struc-
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DASSAULT PRODUCTIOM LINES for Mystere series (top row and above right) shows fuselage and tail assemblies for the Mystere 4A.
Cockpit trainer for the fighters is shown above left.

ture, with two vertical shear webs run-
ning from the side walls of the cockpit
to near the wing trailing edge—and
with the distance between them de-
creasing as they run aft. A single shear
web continues aft from the bulkhead
that terminates the paired webs; engines
arc mounted on either side of the
single web, and the two main tail beams
straddle it.

Nose, ducting and tail cone structure
are treated like fainngs riveted on to
the box structure.

Separate structural bavs behind the

cockpit hold mdio, the armament and
fuel, in that order.

Wing design is conventional, with
the center section formed from rolled
plate stiffened by spanwise hat sections.
Center-section to outer-panel connec-
tion i1s made with a multiple-bolt fitting,
probably to be face-milled for .1!1umnem
after assembly, as in the Super -"hlutcn
SCTIES.

Aerodynamic Layout

The Dassanlt 22 wing has 45-degree
sweepback.,  Thickness-chord ratio s
6% . Ailerons are conventional; all con-
trols are powered.

For high-lift characteristics, the now-
familiar formula of slats and flaps is
used. The nose slat is in three seg-
ments, closed by air loads. Double-
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slotted flaps are fitted inboard of the
allerons.

Althongh all Super Mysteres will have
the slab tail thu the 150th airplane
(earlier ones had the all-lving tail), the
22 may revert to a combination of the
b,

In one Dassault proposal, the ele-
vator and stabihizer are locked mto
a single tail—effectively a slab tail—for
the normal flight range. With landing
gear down and locked, the elevator and
stabilizer can function s parately m the
normial manner of the all-flying tail.

Wind tunnel tests linve |:-u;|l e
at low speeds on the 22, and have
confirmed calculations made for the
design and based on sinmlar tests of the
similar Super Myvstere. For these rea-
sons, the Dassault engineers foresee no

highspeed troubles for the lavout.

Armament

The pair of 30-mm. French-built
revolver cannon, similar to the British
Aden gun, is combined with the ammu-
nition m a gun pack that can be
winched in and out of the fuselage for
quick rearmament. ]_'-’{."'-.Iglldl']illl nf the
revolver cannon 15 AME 3CCGF. Al
though all the 30-mm. cannon now
being ftted to aircraft of the NATO
nations differ in detail, thev all fire
a standardized shell, The 22 carries 120

rounds of ammunition for each gun.

Air-to-air or air-to-ground rockets will
be carricd in an internal trav which
projects for fring. Dassault engineers
have developed an expendable  tray,
which is destroved one row at a time as
each bank of rockets 15 fired. "T'his
makes it unnecessary to retract the tray
after firing a salvo, as must be done
with other systems. The new trav has
been standardized by Dassault on the
Super Mystere and will probably be
used on the 22.

Standard gunsight and range radar
are installed, but no search or acqui-
sition gear 1s employed.

Powerplants

The only differences between the
designs of the 22, 24 and 26 are in
the powerplants. The first prototype—
the 22-01—is bemng designed around a
pair of Turbomeca Gabizos jets rated
at about 2,200 Ib. thrust each. If the
engines are not ready when the airplane
is, then the prototvpe will be flown
with Dassault-built Armstrong Siddeley
Vipers at less thrust.

Cther possible powerplants studied
for installation are the Snecma R105
and the Hispano Suiza R800, rated be-
bween 2,860 and 3,300 1b.

The second model—-the 24—is to be
powered with a single Snecma Atar G
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Super Mystere

PILOT LIFTS NOSE of Super Mystere off ranway as he leaves on test flight . . .

ALOFT, he puts ship through paces (above) and then drops back in for landing (below).

DASSAULT SUPER MYSTERE built around alternate powerplants—Rolls-Rovee Avon or
snecma Atar turbojet with afterburner—will soon be delivered to the French Air Force.
First component assemblics of the Super Mystere are mow being built, replacing the
Mystere 4A units in production. Design and fabrication of the first Super Mystere proto-
type (shown above) began two years ago; first flight was in March. Plane reached supersonic
speeds in level flight many times since then, Wing sweepback angle is 45 degrees;
thickness-chord ratio is six percent, First 150 Super Mysteres will have all-flying tail;
subsequent planes will be equipped with a slab tail in France's hrst production use of
that control surface. Rockets and cannon are standard armament on Super Mystere.
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turbojet, now rated at 7,700 Ib. thrust.

T'wo Bristol Orpheus engines—picked
by NATO as the standardized power-
plant for its three light-hghter proposals
—will power the 26, of which three are
being built with some U. 5. mid. Bristol
expects to be able to guarantee a thrust
rating of 4,850 Ib. for the Orpheus
by the end of this vear; with nearly
10,000 Ib. of thrust available, the 26
should be capable of astonishing short-
field takeoffs.

Super Mystere

Latest of the Dassault fighter line
to enter production is the Super Mys-
tere 4B2. The French Air Force order
for 150 of the supersonic fighters ar
rived at Dassault on Sept. 15, but pro-
duction tooling and some preliminary
construction had been under wav before
then,

Dassault’'s plants are now shifting
over from Mystere 4A production to the
1B2. Engineers say that in two months
the Super Muvstere will be at full-rate
production levels in the component
shops.

Indicative of the plane’s performance
15 the level flight speed of Mach 1.3
reached by Maj, Gen, Albert C. Bovd
on his first flight in the Super Mystere.

Armament of the Super Mystere is
a pair of 30-mm. revolver cannon, a tray
of 35 Matra rockets and two external
loads, which may be a cluster of 19
rockets per side, or four or six heavy
rockets.

Production Transition

The first forward fuselages for the
Super are going together in their light
green jigs, now springing up all over the
factory floor to replace the dark-green
jigs of the 4A. These fuselages are
made by the “halfshell” technique,
married in an assemblv hxture and then
shipped—after inspection—to the frm’s
main production plant at Merignac near
Bordeanx.

Among the heavy equipment on the

floor-of Dassault's Argenteuil plant is
the onlv Anderson “forming-byv-draw-
mg" machine in Europe, and the only
ome in the world—savs Dassanlt—of a
new design. Tool engineers say the
process 1s faster and makes less scrap
than processing on a Hufford,

The machine gnps a sheet of metal
m one set of universal jaws and pulls
it through another set of vanable-con-
tour jaws whose shape is altered by the
maotion of cam followers. Dassault’s
operator savs he can produce 300 picces
without a change in adjustment of the
machine; ity capacity is a sheet with
maximum dimensions of 144-n. length,
50-in width, and 0.250-in. thickness.

Also at Argenteuil 1s a single Gid-
dings & Lewis skin miller, now being
used to process experimental parts and
to train operators. The machine will be
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How THE B. F. GOODRICH COMPANY
mounts the wheels of the Nep-
tune P2V-7 on Timken bearings

to take heavy landing shocks,
permirt fast acceleration.

[ S —— = —_— = Fo—

TIMKEN' bearings take 3-way landing

shocks of world’s fastest sub-=killer

HEN Lockheed’s new Neptune comes in for a

landing, its landing wheel bearings have to stand
up under 3-way punishment—the radial shock loads
caused by the landing impact, the rapid acceleration
of the wheels when they touch down and the thrust
shock loads resulting from cross winds.

That's why Timken' tapered roller bearings were
selected for this new P2V-7 Neptune.

Because Timken bearings have full line contact
between rollers and races, they have I{md-cnrr}'ing
capacity to spare. And, being case-carburized, their
rollers and races have tough, shock-resistant cores
under hard, wear-resistant surfaces.

Because Timken bearings pracrically eliminarte fric-
tion, they can easily stanﬁ up under the rapid accel-
eration, from zero r. p.m. to as much as 500 r, p. m., at

HARD OMN THE OUTSIDE,
TOUGH ON THE INSIDE

Rollers and races of Timken
bearings are case-carburized
to give a hard, wear-resisting
surface and a tough, shock-
resisting core. Result: longer
bearing life.

The Timken Company leads
in: 1. advanced design; 2.
precision manufacture; 3,
rgid quality conirol; 4. spe-
cial analysis Timken steels.

landing of the Neprune's wheels. Timken bearings are
designed to roll true, by geometrical law, And they
are precision manufactured to live up to their design.

Because Timken bearings are tapered, they easily
take the thrust loads of cross-wind landings as well
as radial loads.

No other bearings give vou all the advantages you
get from Timken bearings. To be sure we get the
best steel for Timken bearings, we even make our
own. No other U. S, bearing company does. Always

look for the trade-mark "Timken™
on the bearings when vou buy or
build equipment. The Timken Roller

Bearing Company, Canton 6, Ohio. ;
Canadian plant: 5t. Thomas, Ont. This ymbol on =
i A prodact means i3

TIMKEN

TRADEL-MARK REG. U. $. FAT. OFF;

TAPERED ROLLER BEARINGS

NOT JUST A BALL ¢ ) NOT JUST A ROLLER ) THE TIMKEN TAPERED ROLLER
BEARING TAKES RADIAL (") AND THRUST — 7 - LOADS OR ANY COMBINATION .
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Speco’s creative engineers have opened
p
new horizons in precision !

If vou recall the Stoddard-Dayton, then
surely vou remember the Jenny — the
sweetheart of World War 1. They were a
couple of kids who “grew up together”
. « . the car and the airplane. And today
their grandchildren are the mainstayvs of
our national economy.

We like to feel that our leadership in
precision on a mass production basis has
plaved a big role in this growth. Qur
work in all industries—automobive, avia-
tion, industrial . , . in fact, in all felds of

THE STEEL PRODUCTS
ENGINEERING COMPANY

mechanies and hydraulics — has made
great contributions, Our team of pre-
cision engineers, toolmakers and machin-
ists makes certain that If We Ship It . ..
It's Right! If vou have a job with which
vou feel we might help, a short letter or
a telephone call will bring prompt, sound
guidance. Or if you'd like the whole
speco story—irom plant to people to
products, send for our new Plant Bro-
chure, The Steel Products Engineering
Company, Springfield, Ohio,

DEAUTIFUL 1t X 14" REPRODUCT IONS OF THIS PICTURE SUITADLE FOR FRAMING WILL BE BENT ON REQUEST=——FREE.
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One of our early contributions
to aviation—this two cylinder,
Opposed Piston Blower Engine
produced by Speco in 1924,

Today we're building precision
mounts for nearly every major
manufacturer of radar equip-
ment—and many other coni-
ponent parts,

L

DASSAULT ENGIME-STARTING l'miuing unit to be used b} pilul’ﬁ and mechanics.,

used to produce production models of
the Super Mystere.

Wing attachment fttings are assem-
bled on the fuselage sides in the jigs;
after completion of the entire fuselage
i its assembly fxture, the fittings
ar¢ machined in place. This is done to
guarantee accuracy of alignment and
parallelism of the ftting faces. Two
Cazeneuve homzontal millers are used
for the process, mounted one on each
side of a special jig which positions the
fuselage.

Avionics Research

A new kind of communications an-
tenna is one development of Dassault’s
energetic avionics department, formed
less than a vear ago. Since then the
group has concentrated on two phases
of development: communications and
target-illuminating radar for the Das-
sault aircraft designs.

Cuat of this program has come a new
kind of communications antenna, now
standardized for the French Air Force.
It features an ommi-directional radiation

chagram and can utilize VHF-UHF

channels from 100 to 400 megacyeles
without adaptation or changes.

The antenna is a simple pressing of
aluminum allov, held near one end with
a pin which is the electrical connection
and at the other by slipping over a
dielectric post. The entire assembly is
contained within the tip of the vertical
fin.

Dassault believes that the range of
a radar lhike the APG/30-—something
on the order of two miles—is not
enough for their light fghter. They
want an illumination radar with a 20-
to 30-degree beam width and a range
of about 20 km. (12 mi.). Thus the
ground radar need not be so accurate;
acceptable values would spot a target
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within 5 to 10 km., and within a 5- or
1U-degree beam,

To match these requirements, Das-
sault engincers have developed a new
radar that can acquire a hghter aireraft
the size of the Dassault Ouragan or
the Republic F-84 at a distance of
5-12 km. An aircraft as big as a Lock-
heed Constellation  transport can be
picked up at 18-20 km. This radar,
m conjunction with target-secking radar
used in missiles such as the Hughes
IFaleon, will give the French aircraft
the kind of target acquisition perform-
ance they now require.

Design of the unit s conventional,
with no transistors and no mag-amps.
It operates at a peak power ot 300 kw,
on a wavelength of 3.25 em. Combined
with the other electromic equipment
on board, the mdar plus the rest of
the package weighs about 90 1b., takes
up about two cubic feet of space.

Pilot presentation is i the torm of
two indicators and a single lamp. No
scope 1s used. The lamp lights to indi-
cate that the target has been acquired;
one of the indicators gives the range
and the other gives the bearmg of the
target.

Trainers

Dassault has designed and built a
large number of mobile training units
for its fighters, particularly the Ouragan
series which was sold to the Indian
Air Force. The Ouragan required a
group of 15 of these trammers; later air-
cratt will need a comparable number.

One idea not previously seen on such
trainers was the use of large photo-
graphs of the item in question, with

onlv the necessary gadgets or controls

being modeled or made as operational
units,
The engine starting trainer uses such

NOW. » » Perfect

Repetitive Soldering

MICROBRAZER

THE SECRET'S in the timing.
Accurate adjustable timed
heat cycle is set by leadman.
Then operator presses foot
switch to start cycle; heat shuts
off automatically, assuring
perfect solder connection even
on smallest electronic compo-
nents. No more burned insula-
tion or cold joints. Exactly the
correct amodnt of heat avail-
able, time after time. Timer
range of 1/60 to 3 seconds.
Silver solder brazing to 1250°.
Zephyr representatives will
be glad to show you how the
MicroBrazer can save time and
reduce rejects—in your plant,
on your assembly line.

ZEPHYR

MAMNUFACTURING COMPANMY, INC.

| FREE Demonstration

in your own plant . .. on
your own work

Write for free
catalog No. K-1

S e e E— S S B S e s e e T — —

ZEPHYR MAMUFACTURING COMPANY, INC.
Electronics Div., Dpt. D4-D, Inglewoad, Cal,

[0 Send catalog K-1.
L] I'm interested in demonstrotion,

Maome

Company
Address. o
City

Lone Stote —
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PANELOC announces

a NEw

rotary
latch

entire fastener
on door

latch-nut

anchor block

no female portion S lled ghin

' required :
iv ppening
_’- g‘ﬁ Saves Cost # Saves Time

Saves Space ¢ Saves Weight

shim plate

This new Paneloc Rotary Latch is a simple and
economical, strong and durable fastener for
access panels, electrical control panels,
inspection doors, machinery doors, and other
hinged or removable covers. It permits a larger
access opening, operates quickly with a
quarter-turn. Entire assembly on access panel
itself, eliminating many installation steps;

no special tools required, Only four simple
parts; made of steel, cadmium plated. Three
standard sizes now available, more to be added.
Special sizes and finishes available on order.
Cost very low, performance unsurpassed.
Write for a catalog and price list for your file.

latch-screw

PANELOC.. America's

most versatile line of aircraft ?%ﬁ? e o m“_ 1,_?___ fr_jy :e;} = f“}u
1.|

] 5]

fasteners . . . Rotary Latches,
Styles 1, 2, and 3 Panel
Fasteners, High Performance
Fasteners, Snap Fasteners.

-—-ﬁ '-1- r.f-—q:'] {._____‘,r

Styles 14 2 'its.-le 3 High l"-"ff-:‘.-ﬂrl.]nt'i} Snap Fasteners

PANELOC—A product of Scovill

e S T S — — — — — — — — e S NS BN N I e— . S R

Scovill Manufacturing Company, Alrcraft Fastener Div.
43 Mill Street, Waterbury 20, Connecticul

Please send me fastener catalogs checked:

{ )RotaryLatch { ) Style 3 (MIL-F-5501A)

{ )Styles 1 & 2 (MIL-F-55914) { ) High Performance (NAS-547)
( ) Snap Fasteners (AN 227)

Send to:

Name G b

Company. S
Address =
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a photograph of the accessorv end of
the turbojet. [t caused a mild sensation
at the Pans Salon de 1'Aeronautique
because 1t also simulates the noise of a
starting engine. Inside the exhibition
hall it was startling,

The company also assembles ground
and auxibary power units needed to
service its aircraft.  Components are
purchased and built by Dassault.

Intertechnique

One of the Dassault associated com-
panies 15 Intertechnique, a firm which
holds license rights to many non-French
]}T{‘J{]IIL['HHI items., among them Hi-Shear
rivets, Wiggins ur.nnplmcra. Avien el
gages. Aro oxvgen regulators and Lear
autopilot  and :;mnmmm;mnm cquip-
ment,

Many of these items are being made
1 Lif"—"L quantity after having been
stand: |r|:l|ful by the French Air Force
for use om all of its aireraft. The sub-
sichary 15 the baby of the Dassault fam-
ilv, but, in a few short months, it has
shown a lusty growth,

Army Fuels -l:-'lﬂll

Washington—=The Army is considering
a proposal which would reduce the num-
ber of fuels used in Armv aircraft to
thiee, :|L'-l':un|iug to 1. DD, Weidhuner of
the Department of the Army.

The, three fuels, Weidhuner said, are
Grade 50 aviation gasoline to be used in
low output reciprocating engines, Grade
115/145 aviation gasoline which could
be used in all higher outpnt reciprocating
engines, and JP-4 to be nsed in turbine
engines.

“This would provide a near optimum
fuel policy has not vet been adopted
said, “since 115/145 should impose no
penalty on engines gualified on 91/96
and 100/130."

A further possibility is that all Army
aircraft engines would be qualified on

Grade Il’h"'l-ﬁ as an altermate fuel wath-
out unduoe penalty,

The Army ofhcial ullphhm.d that this
fuel policy has not vet been adopted
and is only a proposal,

A similar propasal is being considered
| for lubricants, Weidhuner said, using the
same Jubricants for both engines and
transmussions.

“In the case of turbine engines, we ex-
pect that this oil wounld be Mil-L-7808,
due to its good low temperature capa-
bility minimizing pre-heat requirements,
and satisfactory  lubrication and load
carrying ability in the engine and trans-
mission,” he said. |

« + +» » Useful, Complete, Comprehensive . ...
Aviation Week Buyers’ Guide, Nov. 28
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For America's Defense Team ...

New Chance Vought Crusader

Streaks smoothly into the silent world beyvond the
speed of sound—vet a sure-footed performer at
carrier landing speeds—a potent, advanced weapon
for Your New Air Navy,

A lightweight fuselage wrapped around one of the
world’s most powerful turbo-jet engines—knife-
thin wings to meet the challenge of supersonic,
high-altitude performance.

This i5 the new Vought FSU-1. This 1s the
Crusader—the world’s fastest carrier-based highter.
Evolved by Vought research and development,
the Crusader represents the next generation of
Navy fighters. :

Air Navy pilots—proud members of the U. S.
Defense Team—will iy the new Crusader, 1t will
add significantly to their strength.

The Crusader soon will serve with fast-moving
carrier forces at sea, helping to guard vour free-
dom and the peace of the world,

VUGHT AIRCRAFE

D AL LAF,

fﬂﬂ'ﬂ.ﬂ'ﬂﬂ.ﬂ'ﬂf!’.ﬂ--

r&E xX¥ASs

Worlds Fastest Navy Fighter...

. e . R - e e

Jaoin the MEN Who Fly for Navy
Men Who Will Fly Jets Like the New Crusader

There’s no greater challenge to young
Americans today than the Jet Frontier. $70,000
worth of Air Navy training fits 2 man (o meel
this challenge—to become a leader in to-
morrow's world.

If you are 18-26, and unmarried, visit your
nearest Naval Air Station, or mail this coupon
to NAVCAD, Washington 25, D. C,, for
complete details.

Nirme Age
Addidress
City _ Lone Srare

CY-8
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DESIGNER AND BUILDER OF HIGH FERFDRMJ\HCE MILITARY AIRCRAFT SINCE 191
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e ““Skin panel splices

_-—Landing gear support ribs
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- Typical fuel pump ~Rear spar ™ |
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MORE PNEUMATICS |
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STRATOS

WING BOX BEAM structure for Lockheed’s new 1649A piston-powered transport makes extensive use of integral stiffening.

* . s the flight pattern, usually eliminating
New Wing Design Secret Behind . i "™ ™7 " &
: s 2 T P e e Increased fuel tankage. Capacity 15
Stratos has acquired the Rhodes-Lewis Co., a subsidiary-of 9,600 gal,, as compared with 6,500 on

McCulloch Motors. Rhodes-Lewis engineering, manufacturing ].64'91_4’8 Greater Range and SpeEd most Super Constellations and 7,750

and sales now are being incorporated into the Stratos gal. on tiptank-carrving models,
In addition to normal strength re-

organization.

. ooy ; y 43 By Irving Stone number characteristics.  Thickness of  quirements, the wing is designed to
Rhodes-Lewis products are being integrated into Stratos’ line ) the new wing is 15% at the root and embody two characteristics:
of pneumatie systems and equipment for aircraft. During the Burbank, Calif.—Lockheed’s 1649A 119 at the tip, as compared with 18% e Unlimited fatigpue life. Allowable

transition period close cooperation between Rhodes-Lewis E_'&:u]:nur Constellation l\*ﬂ] gan up to and 12%, respectively, for the 1049G.  stresses have been chosen sufficiently
and Stratos assures continuous production and uninterrupted '"~”‘-'{‘U She TR and 70 mph. VR s [ Increased Agpect bl (a value of 1%’ Inw to remove _dﬂngcr '.:'f fahguz.': '.Em'ﬂ';‘
A e —" cirlicr sister ships, company ofhcials re-  as compared with 9.17 on the 1049G)  ing. Detail design provides a minimum
¥ juif ported last week, because of a new, to reduce induced drag. This allows of stress concentration.

thinner wing design incorporating a  cruising at higher altitudes carlier in o Fail-safe properties, To accomplish
greater fucl-carrying LLI[JIIL'J'T}' and boast-
e R vtk D g a “minimum-drag” prohle.
ulacturing lacihties convenient to major aeronautical centers Scheduled fﬂr dt:hun to the airlines
on both coasts, in carly 1957, the 1649A was designed
to provide uminr improvements over
existing  transocean mnonstop  service
(Aviation Week, June 6, p. 15).

The new transport will fly 1,000 mi.
further than its predecessor (the 1049G)
at maximum cruise power and 2,000

mi. further at maximum range power.
Al MANges over 4000 mi. —L‘mrugll to

Conecurrent with the acquisition of Rhodes-Lewis, Stratos is
establishing a western factory. This will make Stratos’ man-

Western Branch: 1800 Rosecrans Main Plant: Boy Shore, Long lsland,
Ave., Manhattan Beach, Calif. Mew York Eﬂ'II'LFE'IIHJl'E o I‘JEﬂH headwinds on 2
. ; Paris-New York Hwht—th{ 1649A will
be about 70 mph faﬁter than the 1049G
Stratos producis include: Rhodes-Lewis products include: and anv other [‘.Ilbl‘ml pow ered tran '-]‘.IDIT
Air-condifioning and pressurization | Contrels * Valves * Regulotors = oW Hnmj according to a Lockheed

spokesman.  On  such  flights, other
planes would have to H]mtﬂL back to
Valves = High Pressure Pneumatics * Pnevmatic Stores Ejectors Maximuim rcmgt. power mstead of ll'ilfl']"-"'
MAXIMUM Crise power,

To accomplish this capability with
the basic Super Constellation con-

systems * Turbo Drives * Controls and Actuators * ASW Equipment = Blowers

amy

rnnros figuration. the obvious design feature =
; to change was the wing. The new
DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORP, 1649A airfoil incorporates: _
_ ® Changes in profile to give low mini- i
Main Office: Bay Shore, L. 1., N. Y, * West Coast Office: 1355 Westwood Blvd., Los Angeles, Calif. mum drag. + s
® Changes in camber to afford mini- :.
mum drag at lift coefficients normally -
flown—at maximum cruise or lr:ng \w
range Cruise.
® Reduced thickness to improve Mach SKETCH shows 150-ft. wingspan of 1649\ superimposed on that of 1049CG.
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Growing out of earlier achievements in flight instrumentation,

Collins Automatic Pilot System combines a proven flight

director and dependable computer and servo units. The |

combined design technique offers weight and space

economies along with these principal features: Pictorial
presentation uses only two easy-to-read instruments to give
complete monitoring of the automatic system . . . Smooth
flight control assured by a special “fader™ and precision
hysteresis clutches . . . Greater reliability and negligible heat
output attained through use of magnetic amplifiers and

silicon transistors exclusively . . .

Ease of maintenance

provided through module plug-in type subassemblies

in the computer and amplifier.

Write today for the new AP-101 brochure

(4

855 35th Street M.E., CEDAR RAPIDS, I1OWA
1930 Hi-Line Drive, DALLAS 2, TEXAS

2700 W, Olive Avenue, BURBANEK, CALIFORNIA
261 Madison Avenue, NEW YORK 16, NEW YORK
1200 18th Street N.W., WASHINGTON, D.C.

N AVIATION ELECTRONICS

RADIO COMPANY

COLLINS RADIO CO., OF CANADA, LTD.
77 Metcalfe Street, OTTAWA, ONTARIO

COLLINS RADIO CO. OF ENGLAND, LTD,

Sunflex Works, Celham Mill Road
VWest Drayton, MIDDLESEX, ENGLAND

fnfernal P -—-I-.h

wrenching |
D) = —————— T:'l

|
External J ‘
W

Fuselage
fitting ——-

Wing .
NG e

e ]
CROSS-SECTION of typical wing-to-fuselage
attachment for Lockheed 1649A showing
the use of two concentric bolts for addi-
tional “failsafe” characteristics.

this, multiple load-path structure is be-
mg used. Dependence is not placed on
any single clement of the structure to
carry safe loads. The design includes
special attention to “failure stoppers”
to preclude any reasonable failure from
becoming catastrophic.

The wing uses more integral stiffen-
ing than any other commercial plane.
The 1049G uses integral stiffening on
the lower wing skin only; whereas the
1649A incorporates it in both the upper
and lower skins and n all wing tank
bulkhead webs., The only comparable
mtegrallyv-stiffened structure 1s that used
m Lockheed’s C-130 Hercules mulitary
transport.

Structural Arrangement

The wing, essentially, is of conven-
tional stroctural arrangement, but de-
tarl makeup takes advantage of latest
{abrication methods and materials.

The airfoil 15 a single structure be-
tween tip attachment points, without
root or mid-span joints. This scheme
was adopted to save weight and may
pare as much as 500 Ib. from conven-
tional makeup.

Another feature of the design is that
the landing gear is completely outside
of the structural wing box and folds
into the bottom of the inboard engine
nacclle.

This allows additional weight sav-
ing in the elimination of heavy struc-
ture required to bridge around the
wing lower surface cutout normally re-
quired. -

Wing skins are made up of spanwise
planks about 22 in, wide and approsi-
mately 40 ft. long, joined chordwise
at the centerline of the plane and at
about the center of the semi-span.

The planks incorporate integral span-
wise stiffeners about 13 in. high at
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(ADVERTISEMENT)

Valve Talk

for WM. R. WHITTAKER CO., Ltd.
by Marvin Miles,
Senior Member, Aviation Writers Assn,

Of all the planes vou've seen and flown in, which do you
remember best ? Some will seem like old friends recalled from
an almost forgotten past. Some will bring back chuckles or
pleasures to be relived. Others will paint thrills or frights on

the canvas of memory.

The “first ride™ airplane can never be forgotten. Mine was a
Travelair biplane on a 20-minute hop (82.50) about 1927, and
I shall always remember the seare that chilled me when the
leather-helmeted pilot in she rear cockpit stacked the ship up
in a sudden tight bank that left me gazing straight down be-
tween the wings into the Los Angeles Coliseum 2500 feet below.

Digging back into the vears 1 can see
the Douglas World Cruisers over South-
ern California, Lindbergh’s Spirit of
St. Louis on tour in Los Angeles, the
first Ford tri-motor that made 1ts
appearance on the coast, a monster that
looked too heavy to fly; Sir Kingsford
Smith’s Fokker tri-motor, the Southern
Cross, patched and dirty on a bleak
field before the big Hight.

I can remember watching enthralled
as open cockpit biplanes flew off with
the mail from an unlighted field at
midnight, their red-vellow exhausts
climbing into the darkness, and I can
picture the Air Corps DH-4s, the
Jennies flown by reservists and barn-
stormers alike, a nckely Standard
home-converted into a cabin job: even
i Thomas-Morse Scout or two.

My first transport ride was in a
Boeing 247, first of the modern-
type airliners, and the first erash 1
eYyer I."l'H'l.'r-E'III. fur i I!“.''ll"l-'!EI:III'H-[-H!"I1 Wils
also a 247 that crashed into a moun-
tain just at Christmas time, scatler-
ing tinseled decorations over the
I'I:I.ﬂl'-l'-llll'l.' sCene.

There was a host of sporis planes,
Waco, Travelair, Thunderbird, Swal-
low, Alexander Eaglerock, Monocoupe,
in which 1 rode for the fun of nding—
and another host, the romantic military
planes that caught my eve in the days
of open cockpits and fixed gear, the
Hawks and the Falcons and the Cor-
suirs, the P-125s and the F4Bs that
roared at air shows along with the
famed stunt teams, the Three Muskel-
eers and the Three Sea Hawks.

There was the Fokker Question
Mark droning through the first en-
durance flight, the San Jacinto landing
of the wide-spanned Russian mono-
plane out of Moscow, the Gee Bee
racer with 1ts mulk bottle fuselage, the
sleek Wedell-Williams speedster, the
beautiful lines of the Vega and the
Orion by Lockheed, even a miraculous
autogyvro that seemed suspended on a
celestial string.

Later came many another thrill,
covering test Hights of the Douglas
DC-4, then triple tailed, and the
mammoth B-19 which I [ollowed

through to a final story that told of
a pile of aluminum ingots in a junk
vard, There were the test flights of
Lockheed’s Constellation and Con-
stitution, the bright vellow primary
trainer in which 1 had my first aero-
batic wringout : lster the first fighter
hop, “piggyback™ in a P-38 with
Jimmie Mattern.

The combat planes of the World
War 1l era are known to everyone who
follows aviation, but those that cling
clearest in my memory are the P-38,
the Mustang, the SBD Dxiuntless and
a dive bombing run over the desert;
the twin-engine Mitchell, the Black-
widow night fighter, the B-17 Flving
Fort that | rode on first production
test hop, the AT-6, the A-20 and the
A-26, the Twin Mustang, the P-4(0
and the P-47, the B-29 Superfort which
we newsmen were allowed to ride be-
fore the first raids on Japan with stories
“hold for release.”

In the same era came first a whisper
of Northrop’s Flving Wing, then the
unfolding of a saga on that unique
tailless wirpline that eventually ended
in the same junkvard with the B-19.
Shortly thereafter a hop in an early
B-36, like flying in an apartment house
with a horizontal elevator.

One of the planes 1 remember best
is the P-39, America’s first jet, and a
flight sans propellers out of Edwards
AFB in & tiny open cockpit cut into the
nose section. Another is the X-1 which
first wrote the word “supersonic” into
the world's headlines. 1 got a first-hand
view of the orange bullet in action,
riding in the mother ship while Chuck
Yeager made one of his last drops in
the rocket job before she went to the
Smithsonian.

These are a few of my airplane
memories, catch as eatch can, and
I can but envy the guys who have
maore intimate knowledge of even a
single plane, their ability to take it
aloft and explore the eloud canyons
selo if they wish. I'm a bystander
and occasionally lucky enough to
be a passenger. But let’s put it this
way — I'm enthusiastic !

— T ——— — 1—'——1
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BARBER

COLMAN

L

TEMPERATURE CONTROLS

Cyeling, full propertional Micro-
pulse, electronic .
commercial, and executive aircroft.

. . for military,

YALVES

Electrically and pneumatically op-
erated for temperature and pressure
control applicatians.

FOSITIONING CONTROLS

Integrated electric or electronic
systemns designed to your specifica-
tions. Anti-hunt feature provided
by unique circuitry,

A A A i-.khn
il 4 ; AV LY SN |

] wanngn| Barker Coiman r[ﬂF‘-'-'l'
T T

Ajreratt Electrical Society Show

Pan-Pacific Auditorium, Los Angeles
October 27-28

38

Aireraft Controle

custom-engineered or standard types
for a wide range of applications

MOTORS

Permanent magnet and split-series
d-c motors up to 1 /10 hp. Also, gear
neads, blowers, tach generators,

ACTUATORS

Rotary ond linear types featuring o
wide range of gear reductions,
switching, mounting details,

ULTRA-SENSITIVE RELAYS

Polarized relays in sensitivities from
50 microwatts to | milliwatt. Wide
selection of coils, enclosures,

THERMO-5ENSITIVE ELEMENTS

Complete line of wire and thermistar
sensing elements for use in resist-
ance bridge control circuits,
mountings.

Typical applications for Barber-Colman aircraft controls are: Tem-
perature control for cabin, cockpit, cargo, camera, and electronic
compartments . ., . wing and empennage anti-
icing . . . carburetor air; Positioning of trim tabs, valves, throttles;
Flap unbalance detection; Nose wheel steering and hundreds of
other applications. Write for Catalog F-4141-1 with data on
complete line. Engineering sales offices in Los Angeles, Seattle,
Baltimore, New York, Montreal, Melbourne.

. windshields . .

Barber-Colman Company

DEPT. V, 1422 ROCK STREET, ROCKFORD, ILLINOIS

Alrcraft Controls « Automotic Controls « Industrial Instruments « Small

e Motors « Air Distribution Products « Overdoors ond Operators « Molded

Proaducts « Metal Cutting Tools « Machine Tools « Textile Machinery

Lockheed 164%9A
Super Constellation
Wing & Control
Surfaces

WING
Airfoil section, NACA
designation . .. Root 0015 modified
| Tip 0011 meodified
Ared ......ocoocasse:.. 1,850 5q. 1t
SVDRIN s 3 150 #t.
Rootchord . ... -0ocniuieun 217 in.
T BRI i e e e B2 in.
Taper patho . ... oviiiieras 2.65
Aspeet PAHO .. vivveaviinnios 1A
Mean aerodynamic cherd . . . 159.6 in.
Flap area ..... 335 sq. ft
CONTROL SURFACES
Aileron area .. ........ 105 sq. . |
I Angular deflection .. .. Up 25 deg
Down 15 deg.
Total horizontal stabilizer
Areg .. ......0....863.6 3q. H,
SOOI (i v R e R 50 #r.
Maximum chord ...... 134.5 in.
Elevator aread ...... 106.8 sq. ft.
Angular deflection ... Up 40 deg.
Down 20 deg.
Total vertical tail area ... 302 sq. ft.
Rudder area . .....sc«. 91.2 sq. ft.

Angular deflection .. Right 30 deg.
Left 30 deg. ‘

the root area, tapering to about 1% in.
at the tip.

Plank Design

The planks have been designed so
that if one fails completely, the wing
is still capable of sustaining limit de-
sign load.

Material of the planks on the in-
board sections is 7178-T6 (788T) alu-
minum alloy; on the outboard sections,
7075-T6 (758T).

The spar web in front and recar spars
is made m two sections, spliced at about
one-third the height from the bottom
cap. This cap is integral with the lower
portion of the web as a single extrusion,
whercas the upper cap is riveted to the
machined upper webplate. The fail-
safc feature here is that if the lower cap
and its integral web portion fail, the
remainder of the spar can—Lockheed
savs—carry the limit loads without fail-
ure,

Conventional-type extruded members
are used to stiffen the spar web.

Spar material is 7075-T6.

Essentially, three types of wing ribs
are used, Tank ribs consist of integrally
stiffened extruded webs and extruded
upper and lower caps. At the riveted
connection of the nib caps to the skin
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1. Provide a positive lock between in-
sert or stud and parent body.

2. Provide higher stress allowable per
space required.

3. Are simple to install and remove.

4. Make maximum use of tapped hole.

5. Afford considerable reduction in
assembly weights.

6. Save spoce and improve product
design.

Universal Fasteners Co.
Centerville Road, P.O. Box 449
Sturgis, Michigan

P. O. Box 4
East Hartford, Connecticut

e . T

assembly costs

There are new opportunities for cutting assembly costs
in the “Key Locking’ feature of kELox Inserts and
Studs. You can improve your product and reduce
assembly costs with KELox because these fasteners—

F. D. Barringer Company

542 Spring Street, N.W.
Atlanta 3, Georgia

D. R. & W. Technical Service Company

7. Can be serviced in field without
special tools.

8. Require no special threads.

Kerox Fasteners are part of a family
of universally used PHILLIPS

PRODUCTS that are designed, de-
veloped and distributed by a world-
wide organization.

This highly speeialized, technical
group will be glad to assist you with
your fastener problems. Use coupon
below to get more facts on KELOX!

Fasteners, Inc.

580 Fifth Avenvue
MNew York, New York

SALES REPRESENTATIVES—

Monogram Manufa cturing Co.
8557 Higuera Streel
Culver City, Colifornio

Scott Fittings Limited
339 Bering Ave., P.O. Box 149
Toronto 18, Conada 3305

Please send me technical data on KELOX Inserls and Studs

AR ssacracsssasanimtnainsissahssns
Product being assembled. . . .. ............

.........................................
llllllllllllllllllllll & i S EEERDEEREE NN '

lllllllllllllllllllllllllllllllllllllll



internal surface, the latter is machined
flat to kacithtate wing kank .w-.ﬂjng.

Landing Gear

Landing gear nup];an rnbs are one-

| New
picce forgings about 7% ft. long and | p
approximately 2 ft. deep. These will
be produced on Wyman-Gordon's 35,- rac Ica
000-ton press and Aluminum Co. of |

America’s 50,000-ton press.
Other ribs are conventional truss-

|
tvpes made up of extruded caps and UIde to
extruded truss members.
T'he entire wing structural box serves |
as a fuel tank, with the exception of a t-
| tilll

dry bay over the landing gear as an
additional safcty feature.

The leading edge is hinged from the
outboard nacelle to the fuselage to per-
mit ready access to controls and plumb-
mg.

Goodrich de-icer boots have chord-
wise expanding elements. The leading
edge is recessed to provide a completely
flush boot installation. This arrange-
ment 1s an important drag reducer.

The trailing edge structure uses a
beaded inmer skin bonded to the outer
skin. 'The adhesive is Minnesota Min-
mg & Mifg. Co.'s Scotchweld. This
makeup is used to obtain a smoother
skin surtace and greater fatigue lite

than 1s possible with conventional ol
structure, Lockheed engineers sav, _ o .
BOEING 707 ]'E;]!]-.I are I””g'hf:ﬂ”l 1nits []f CONvVer- WhEthEr }’IDU, rc lﬂtEI‘ES[Ed 1n Ihf: !'i[lﬂd. !‘lf:l'l‘l'iﬂnl:ﬂt mﬂld. or

tional construction, with two flap sec-
tions installed on cach wing panel.
The wing-to-fusclage  attachment
bolts are specially designed to carry
out the fail-safe policy, Lockheed struc-
tures engineers ru]j{:ft. Each bolt is
made up of two concentric units, cither
one of which can carrv the design limit
load normally carried by the concentric
pair. choosing among the various casting processes—the advantages

die casting of aluminum or magnesium alloys, you'll ind this
handy pocket manual a constant source of valuable on-the-job

information. If yow design castings or specify materials you'll be

World's first jet tanker-transport
test-flights at more than 550 mph

Poawered by four Pratt & Whitney Aireraft JT-3 turbo-
jet engines, the Boeing 707 — world’s first jet tanker-
transport — flew faster than 550 mph in an early test
flicht. And the big. 190,000 lb. airplane climbed above
42.000 feet,

An advanced tanker version of the 707 is now in pro-
duction for the L. S. AirForce. Asa commercial ﬂir|i:|1f:r.,
the 707 will be capable of regular transcontinental non-
stop flights in less than five hours. A versatile ship!

particularly interested in the 28 pages of graphs and tables on

the casting characteristics of aluminum, conventional mag-

nesium, and "premium” rare-earth-magnesium alloys. If you

purchase castings, you'll appreciate the wealth of material on

and disadvantages of each. But the supply of these sturdy, ring-
bound manuals is limited. Write for your copy NOW/

WHERE INCO NICKEL ALLOYS
ARE USED IN JET AIRCRAFT

Inconel ® Inconel “X"®

Hydraulic System

Lockheed went to a 3,000-psi. hyv-
draulic svstem to save weight (about

Combustion liners marhina bBladan 150 Ib.) and reduce a|RICC i'f..‘l|H|!I'!.'HlL'!]l"- MAGNESIUM ALLOYS5: Complete data on conventional,

Transition sections Rotor discs for components such as ];i1|sr.|i'1l:!_fI real "premium'” (M.E.L.] alloys for sand, permanent meld,
Insulating blankets Afterburner bellows retraction  ovlinders, booster evlinders die casting.

Lock wire and rivels High temperature bolts e . .
Fine fuel line tubing and  engine-driven  pumps.  (Svstem

Nimonic® pressure in the 1049G is 1,700 psi.)

ALUMINUM ALLOYS: Detailed chemical, physical, and
application data on the 37 most commonly vsed cast-

ta ; Combustion liners Flarcless httings (Weatherhead Er- ing alleys.
o e ll|‘|J'|'-’l'|{| on Incy Nickel — a versatile Inconel "W"® 'EFIEDS;:JZI:fE;ILGHE mcto) are used [lIIHlIE._'.EHI'I.Ir the high- AL-FIN AND FER-MAG: Why these mealecvlor bond-
metal — and Inco Nickel "Il!""'-'!""&; for E|.‘lt"l‘ii’:i pl'{l}ﬂ*ﬂifﬁ Tail cones Tfﬂnnin: hltﬂluis pressurce svstem, | % ing processes are imporfent to every user of light
in critical engine and airframe parts. They depend on Alterburners Hotor diac Improvements have been included in metal castings.

the unusual combinations of heat resistance. corrosion Monel ® the new hydraulic boost system  for PLUS: Sand, permanent meld, and die casting; choosing

resistance, strength and ductility found in Inco Nickel Incoloy “T"® Lock wire atleromns, rudder imd elevator. The sys- ‘-’"‘“:' I"“Eﬂﬂi"ﬂh"’rd':E prope "'““": '::"‘“d-' light
" - : " i i i i - i, J r 7 MmEjals researc an gvelopmeni; an GrRErE.
and the Inco Nickel Alloys — combinations so important enmitin skl Tine lie toe g tem will provide casier control for a :
3 BUCCPRS ' iel-powered aire eiven mancuver; better centering char- o e e — -
to the successiul operation of jet-powered aircraft. B Bkl i et and aiaatials St Driary 5 a ROLLE MANUFACTURING COMPANY

actenistics, which, in  tumn, provide
ercater stability for hands-off flight;
and mmproved mamtenance and servic-

309 Cannon Avenue
Lansdaole, Pennsylvania

Crentlemen:
Please rush mee my persanal copry af your new 57-page engimeerig mankal, " Alwminum Anid

[1{.,,}1&}]5 you have a pl’ﬂhlﬂlll in :‘-[Jﬂi‘if_\ i“{_, the l‘i;_i'llt Nickel as alloying element in other materials.

alloy for difhicult service conditions. Inco’s Technical
Service Section is ready to help you. They have a vast

Inco Precision Castings in many different alloys

ing characteristics.

T T T e S — —— e e E—
o NN S S e e S E—

amount of research and service data on Inco Nickel A - A quicter cabin will result from mov- Maegnesiver Sand. Dermanent Mold, And Die Casting"
Alloys and other nickel alloys used in aircraft applica- IHCO NI ﬂkEl HIIGYS mg the engines farther outhoard on the e e R L T R s
tions. Write them for the information you want. Qﬂ_“ ) ore marketed under the following trademarks: i:}]:ljg::r-:a]:l:m T{Img' ; 1 |.“: 1‘?]{?]._‘.11_]”:‘: h[. o L
MONEL # *R" MONEL  “K" MONEL » “KE" MONEL ke sl o [‘r? Ip and Iusclage 1s AAEBEE. 6o 55 kv oo d B RS RS IR R P — T
THE INTERNATIONAL NICKEL COMPANY, INC. g MONEL » INCONEL » INCONEL X" ;1ppr::r:~.|:|lmfi:1}' 6. m.—about 4% times L VISIT US AT THE NATIONAL METAL EXPOSITION IN PHILADELPHIA, BOOTH 1620 w==
E7 Wall Street New York 5, N. Y. INCONEL %" » INCOLOY » NIMONIC Alluys
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REVERE

Revcothene’

INSULATED
WIRE

CHEMICALLY INERT

Because of its extreme toughness, high heat resistance, and chemical
inertness, Revcothene insulated wire is widely recommended for hermeti-
cally sealed equipment . . . for devices operating with small gauge wire
at high temperatures . and for conditions where corrosion is a
problem.

Revcothene is silver-plated copper wire with an extruded coating of
monochlorotrifluoroethylene. Even at 150° C. (302° F.) the insulation is
inert . . . with nc volatile lacquers or plasticizers to ruin contacts. Revco-
thene withstands abrasion and flexing, and resists such corrosives as
ozone, acids, alkalis and petroleum products.

Available in eight standard sizes from 28 to 10 gauge . . . in 15
colors. Flexible strandings, copper or silver braid shielding, heavy wall
insulation and jocketing can also be furnished. Multiple-conductor
cables are also available.

Revcothene is only one of many insulated wire and thermocouple
wire products made to exacting specifications by Revere Corporation
of America. Technical design assistance gladly offered. Write today.

e =z

TYPICAL SPECIFICATIONS — 22-Gouge Revcothene Wire

Spark Test Voltage 7500
Insulation Resistance 1000 megohms/1000"

‘.':! Operating Temperatures:
| Flexing Application
Mon-Flexing Application

]

5
]

5
Ly

-—40° C, 1o 135° C.
—55° C. to 150° C.

\ Flammability Does not support combustion
‘l. Operating Voltege 1000 volts
o Water Absorption 0.00

|  Effect of Acids & Alkalis Generally unaffected

i Cold Flow (Compressive Strength) 32,000 PSI
Abrasion Resistance (MIL-T-5438) Passes 346"”-400 grit aluminum
oxide with 0.3 pound weight

£ A T v ok o RN T R T

* Ravera's tradename for monochloratriflucroethylene

CORPORATION OF AMERICA .

WALLINGFORD, CONNECTICUT A subsidiary of Neptune Meter Company

42

the clearance on the 1049G. Propeller
tip speed is reduced 5%, which also
cuts noisc.

Gross weight of the 1649A 15 156,-
000 1b., as opposed to 137,500 for the
1049G. Takcoff power for each engine
on the 1649A—Wright Turbo Com-
pound R3350-EA-2—is 3,400 bhp. as
compared with 3,250 bhp. on the
1049C Super Connie.

USAF Contracts

Following is a list of unclassified con-
tracts for $25,000 and over as released
by Air Force Contracting Othces:

WRIGHT-PATTERSON AIR FORCE
BASE, OHIO.

Douglas Airernflt Co., Ine,, Long Beach,
Calif., RE-66C electronic reconnalssance
mobile training units. 2, (PR 205184-FPH),
§183,857.

Lockheed Alreeaft Corp., Burbank, Calif.,
répair of GFAE, (PR 226855), 327,742,

Bell Alreraft Corp., P. O, Box 482, Fort
Worth, Texas, special tools and GHE
(items & and 135), $10,691, spare parts,
(Item 12), ¥15.,555, (FR No. FA 207307)
safbi, 246,

Genernl Electric Co.,, X-Hay Dept., 4853
Electric Awve., Milwaukes, Wis, camern
body for KA-2 camera, Type D-4, 00 ea.,
lens cone for KA-2 camera, Type C-3, 500
ea,, engineering datn, (PR 2568905), $£243.-
168,

Abrams Instrument Corp.. S00=-620 East
Shiawassee St., Lansing, AMAlich., intervalo-
meters, Type B-8SA, spare parts and data,
b em., (PR MO-570086 and MO-570086-1),
$47.04 1.

Bendix Aviation Corp., E¢lipse-Floneer
Div., Teterboro, N. J.. transmitter, rate of
flow, Type MA-Z, Aerno B1-2458, 290 ea.,
(PR 245815), $56,815,

Alr Products Ine,, Emmaus, Pa. faclll-
ties for the production of liquid oxXygen,
(PR 148870), £5. 480,000,

ROBINS ATR FORCE BASE. GA.

Aeroproducts Div.,, GMC, Davton, Ohio,
kit assemblieg for modification of propel-
lers, 290 ea., (Cont. 23603), F25,960.

Clements Mfg. Co.,, 6650 5. Narragansett
St., Chicago 38, Ill., vacuum cleaners, hand
tvpe, expoded separator, Type MVLD, Spec
MIL-C-GIZ2HE, 2587 ea.. (TFE-348), §1058.307.

Glenn L., Martin Co., Baltimore, Md.,
modification Kits for ailreraft (Cont, 25532),
$40,887.

ARDC, BALTIMORE 3, MD.

The Regents of the University of Minne-
sotn, Minneapolls, Minn.. research: study
of mass translfer cooling (AF 18(600)-
1226), jok, 83, 000,

The Ohio State University Hesearch
Foundation, research: study of oxidation
of hydrocarbong (AF 15(600)3=-7T87), job,
$1G1, 8502,

The ©Ohio State Universits Resenrch
Foundation, Columbuz 10, Ohio, research-
Barkhausen-Kurtz oscillator (AF 185{600)-
9823, joh, 226,586,

GRIFFISS AIR FORCE BASE, ROME,
™. Y.

The Haloid Co., 2-20 Haloid 5t., BRoch-
egter 3, N. Y. paper. 207500, (RFP-
d-G35-56-4301 ), 1500 roll, 112,500,

The Haloid Co., 2-20 Haloid St.. Roch-
ester 3, N, Y.. paper., 88 "x100°, Type IVE,
high speed. (RFP-S0-635-56-4300), 1236

roll, $81.971,
GENTILE AIR FORCE STATION., DAY-
TON, OHIO,

Tung-=ol Eleetrie Ine., D5 Eighth Ave.,
Newark 4, N, J. lamp P/X OAX 3124-307,
(PR-GE-G501I7), 455800 ea,, $105,371.

Hadio Corp. of Amerien, 159th and Federal
atg, Uamden, N, J., power supply electrontce
type AN/APS-42 RT-136/APS-42, (RFP
d3-604-565-1885), 117 ea., 05403538,

Goslin Electric & Mfg. Co., 2021 W, Oliva
=t.. Burbank, Calif., transformer power
Goslin PT-7T25-A, (RFP 33-604-535-3860),

1500 ea,, $126,.795.
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Why intercontinental and transcontinental aircraft
depend on Fenwal unit detectors

= .

1. PROVED DEPENDABILITY for America's first intercontinental
bomber. Boeing's B-52 jet engine Stratofortress uses Fenwal Fire
and Over-Heat Detectors for fire detection dependability and
extra safety. Fenwal units accurately reset following actuation,
These long service Fenwal detector units are tamper-proof and
dust-proof, compact and easy to install.

CIRCUIT POWER
BREAKER — _ l SOURCE
e o i
-“. ;

ALARM LIGHT
(BELLS, ETC.)

i

=

T N ] — S aE B

o

£
o
b+ |
-2
_I'_ F T
S YL I e R e Sl Y

Fomm-

— 4
. TEST SWITCH
(D.P.D.T.)

3. COMPLETE FLEXIBILITY for all types of aireraft, Fenwal units
anficipate danger and give warning before emergencies oceur. A
gingle unit reacting will sound an alarm. Double loop circuitry
guards against system failures, and gives duel push button op-
erational check, Fenwal unit detectors meet exacting govern-
ment and military specifications,

; T
| f i -—
2. EASY INSTALLATION. Shown in Lﬂﬂl::hEE'Ei'E transcontinental
Super Constellation, these Fenwal unit Fire and Over-Heat
Detectors are precision-zet at the factory. Fenwal unit detectors
eliminate the need for external relavs, costly field adjustment

and periodic maintenance. Fenwal units are in to stay — and
stay right.

4, GET FULL DATA on Fenwal's posifive Fire and Over-Heat De-
tectors, Heater Controls, Aircraft Gas Turbine Thermocouples
and Acceszory Controls. Fenwal manufactures precision devices
for the entire aviation industry. Fenwal engineers can help solve
your detection and control problem, Write to Fenwal Incorporated,
Aviation Products Division, 1210 Pleasant Street, Ashland, Mass.

Controls Temperature... Precisely
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From

miniature relays
to

massive

radar systems

Producing small, sensitive electrical “nerves”, or
constructing great penetrating radar “eyes” ...
each demands advanced technology. And these
are but two of the hundreds of complex tasks the
AMF organization performs every day.

The highly specialized yet widely diversified
activities of some 35 engineering and production

facilities provide AMF with a wealth of experience
that covers nearly every field of industry. And it
is immediately available to you.

Call upon AMF with your problem. See for
yourself why this all-around experience in answer-
ing the needs of government and industry alike
has made AMF the “can do’ company,

AMF HAS EXPERIENCE YOU CAN USE!

IN RESEARCH

DEVELOPMENT
PRODUCTION

, WEAPONS |
SYSTEMS

AMERICAN MACHINE & FOUNDRY COMPANY, Defense Products Group, 1101 N. Roval Street, Alexandria, Virginia
Executive Offices—AMF Building » 261 Madison Avenue, New York 16, N. Y.

Satellite Research

SIMULTANEOUS Iaumhmg of fmtr 3{} ft ilu.v.hme h:alln-um. o upper -2 mission Imm G:nr:ml Mills research site.

Skyhooks May Become Space Platforms

By George L. Christian

Minneapolis—5kvhook balloons, origi-
nally d{.'uhui‘.-::'d as vehicles for very }"::h.
altitude measuring and calibrating svs-
tems, have -:,'mlx ed mto imta:,ntn]
WLpODns Carriers.

They already have been used as high-
altitude |:-L1tfm'1m for launching roc LLt'-.-
and, their adherents hope, may cven-
tually solve the problem of how to carry
the recently- pmpmul space  satellite

through the first stage of its journey.

Dr. Cleo Brunetti, director-engineer-
ing of the research and development
department of General Mills, Ine.’s
mechanical division—a leading manufac-
turer of the balloons—believes the paper-
thin, 200-ft.-hagh |:-!:15tir: bags could be-
come another set of “eyes and ears”
for the military, ferrving airborne radar
half-way around the world.

Atlantic Sounding Progrom

The 2-to-3-million cu./ft, translucent
polvethylene envelopes soar to altitudes
well over 100,000 ft., stav aloft five to
six days and sometimes travel a quarter
of the way around the world.

Most recent project undertaken by
General Mills is its Trans Ocean Sound-
ing Program. This involves launching
balloons across the Atlantic on nghta
lasting for several days, The ticklish
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part of the fights, which onginate near
Minneapolis and are carried castward by
prevailing winds, is to bring the bal-
loons {l:}un before theyv cross longitude
20 deg. . just off the West African
Ef}:'EEI-'LI |im: drawn by the State De-
sartment in a move designed to keep
Skvhooks and their instruments this
side of the Iron Curtain.

On a recent TOSP launching involy-
ing 10 balloons, five hit their mark,
one bounced out of the ocean after
losing pact of its pavload, two went
astray (landing in the southeastern U, S.
and the Western Atlantic respectively),
one suffered instrument failure and one
was lost at launching.

General Mills" ofhicials anticipate that
the TOSP program will soon be ex-
tended to flights over the Pacihic Ocean.

H. E. Froehlich, chief engineer of
General Mills” Balloon & Meteorologi-

al Systems Group, told Aviarion
WEeEk that the objectives of the balloon
rojects include investigation of the
physical and chemical perErl‘iEE and
the motion of the upper atmosphere,
infrared and cosmic rav radiation, com-
position of ozone, visibility and numer-
ous other aspects of verv-high-atmos-
phere phvsics.

General Mills also supplies Free Eu-
rope Committee with technical assist-
ance and the bulk of the small, *pillow”

balloons used to carry propaganda from
Western Europe through the Iron Cur-
tain.

Among other possible applications of
Skvhooks would be their use to calibrate
high-flying jet plane instruments by
]n!. g pilots fly by the balloons; or
equipped with reflectors, they could be

used as radar targets.

Balloons vs. Rockets

While balloons have not attained the
extremely high altitudes of rockets, they
have many advantages over rockets at
I1Light5 which are within their range.

They can carry an appreciably higher
payload than all but the largest, very
costly rockets. They can stay at ex-
treme altitudes for long periods of time,
and they can be made to hold a fairly
constant altitude for hours at a time,

Balloons are fairly reliable, Froehlich
says, and are much less expensive and
safer to operate than rockets. Since
they do not disturb the atmosphere in
which they float, their instruments give
true readings.

Dr. Brunetti says General Mills has
complete facilities to handle every facet
of Skyhook operation, initial design,
manufacture, launching, tracking, con-
trol recovery of instruments and data
reduction.

A staff of company meteorologists
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KOCH .. wolds largest fabricator of moulded Fiberglas products

How Convair 340’s Solve a Housing Problem

The nose knows when and
where bad flight weather threat-
ens! Radar weather-spotting
equipment in the nose of United’s Convair 340
now sees through a Koch Fiberglas Radome.

When Convair received United’s order for radar-
equipped 340's, they naturally turned to Koch,
world’s largest fabricator of moulded Fiberglas,
for domes to house the radar.

The life expectancy of the Koch Radome is
many, many times that of any other Radome. This
Radome is made possible only by Koch's own ex-
clusive method of moulding.

W. J. Flanagan, Convair Purchasing Agent,
wrote Koch upon completion, *“You have made

for United Air Lines’ All-Weather Radar

substantial contributions to this industry by pro-
posing and successfully applving new departures
and moulding technique.”

If you are a plane manufacturer, or if you in-
stall airborne radar, investizgate Koch's Moulded
Fiberglas Radome. If you manufacture any equip-
ment that needs special protection, ask the people
who know the most about Fiberglas fabrication.
We will be glad to confer with you about your
prn]ELt Address Dept. AMD.

FRONWOUNELD "‘CaEL"

Pioneer in industrial products of moulded Fiberglas
CORTE MADERA, CALIFORNIA

forecasts weather conditions so that
launchings may be made under the
best possible conditions.

Skyhook Development

General Mills" scientists put an ana-
lug computer to work to determine the
“correct natural shape” a bubble of gas
will assume when enclosed by a non-
restrictive envelope. It turmed out to
be roughly the outline of an mverted
pear—almost flat on top and sloping
conically to a point at the bottom.

This shape for the bag proved an ad-
vantage, as the plastic ::mflﬂpt 15 1n-
herently stronger in the meridianal than
in the circumferential direction. Thus
the correct natural shape utilizes all
available stress in the plastic to the full-
est.

A formal research program deter-
mined the exact character of the ma-
terial from which the envelope was to
be made, including the molecular weight
of the plastic resin to be used.

Material handling and envelope fabri-
cation posed many riddles. The plastic
had to be very thin for weight consider-
ations—actual thicknesses range from
0005 to .0025 in., thinner than a hu-
man hair.

Assembling the large balloons in-
volves handling acres of the thin plastic,
which comes from the fabricator in large
rolls. (The largest General Mills bal-
loon, the Super Skvhook, 15 282 ft.
long, has a capacity of 3.2 million cu.
ft. and uses approximately three acres
of plastic.)

Methods had to be devised to lay
sheet upon sheet of the thin material on
200-ft.-long work tables, to weld gore
scams with hot gas or heated electric
elements and cool the scams immedi-
ately with mitrogen. Specially shaped
filler lines had to be inserted in the
bases of the envelopes.

Means and facilities had to be per-
fected to handle, pack, store, ship,
inflate and launch the fragile envelopes
with a minimum of loss.

The finished plastic envelope has to
withstand temperature extremes, es
cially cold (on one fight made Fr-mn
the Galapagos Islands, a low of —85C
was encountered). It has to withstand
a certain amount of flutter cansed by
rapid ascent or atmospheric turbulence.
It has to resist exposure to mtense ultra-
violet and infrared solar ravs, effects of
ozone, bombardment by cosmic ravs
and other, unknown, stratospheric phe-
nomena.

General Mills builds all its own tele-
mLterg cquipment. Companv  tech-
nicians developed a radio sound data
computer which takes information from
the balloon and radar tracker, docs all
necessary  computation  continuously
during flight of the balloon and prints
out aummatmﬂlh such data as tempera-
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High-Altitude

Lower half of 30-in. air conditioned
gondola holds a human skull and brain
(center) and other tissue for flight to
region above 100,000 f., to study the
effects of the intense cosmic radiation
found at those altitudes. The flights
are part of a very-high-altitude research
program being conducted by Winzen
Research, Inc., located in Minneapolis.

| This particular cargo went on a flight
| which set a new altitude record of over
126,000 ft. Made for USAF's Aero
Medical Laboratory, the flight was
launched from Fleming Field, St. Paul,
I Minn., and landed eight hours later

Skull Practice
near Sherwood, S. D. Other flights,

some carrying mice and guinea pigs,
are currently being conducted.

Winzen makes the same type of
polyethylene plastic bags as General
Mills in a variety of sizes ranging from
17 to 172 ft. in diameter, calls them
stratosphere balloons.” It was one of
the 172-ft. balloons (capacity, 2-million
cu. ft.; height, 244 ft. in the launching
condition) which set the recent altitude
record. Winzen conducts entire flight
halloon flight programs for both the Air
Force and Navy, according to company
spokesmen,

ture, pressure and humidity of the at-
nms]:-erL thrﬂu% which the flight is
passing and its altitude,

Lab in the Sky

After the company’s staff of uu:tc{:-r—
ologists forecasts favorable weather,
field engineering  group gathers thE
necessary equipment, does the launch-
ing and tracks the flight with theodo-
lites, radio, radar, trucks, speed boats,
helicopters and planes.

Then a data reduction staff takes over
and prepares usable reports from the
collected information.

Major problem in laving out Sky-
hook designs and fiving the balloons 15
that actual flight conditions cannot be
duplicated the laboratory,

[t 15 impractical to build a lab big
cnough to test a fullsize balloon, and
scale models cannot duplicate all the
factors of actual flight, Moreover, so
little 1s currentlv known about what
happens in the upper altitudes, that true

flight conditions could not be dupli-
cated in 4 ground lab.

Frochlich explained some of the
problems of llunchmg Skvhooks and
having them reach into the stratosphere.
For instance, launching a balloon that
is over 200 feet high and has a huge
sail area is very trickj.' because, in the
slightest wind, envelopes tend to whip
or oscillate and punctures can easily
result. Winds of 15 Inph rn ke launch-
ing very difficult; over 22 mph., it is
just about impossible.

Once safelv off the ground, other
worrics plague the upper air scientists.
The rate of ascent must be kept below
800 fpm., or the balloon might shatter
as it passed through the tropopause
(basc of the stratosphere at altitude
ranging from 40,000-50,000 ft.). Here,
the temperatures plummet to —75F,
making the envelope very brittle. Ex-
cessive flutter, caused by the balloon
passing through the air too fast, could
cause the plastic to shatter.

High altitude turbulence, about
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Easiest way yet to tell
where you are

Flying military aircraft over unfamiliar skyways is com-
. plicated enough without wondering where you are, Easi-
est answer yel is new radar beacon that automatically
tells its range, bearing and identity to Air Force planes,

This beacon is built around Klystron tubes especially
designed for this application by Webster-Chicago's Gov-

ernment Division . . . another example of how Webster-
!

.ll-;- Chicago serves the Services — by helping solve tomorrow’s
""l problems today.

Qur engineers and facilities are at your call.

. « « from an idea to a prototype
. . » from a prototype to production

WEBSTER-CHICAGO

Government Division * 816 N. Kedzie, Chicago 51, lllinois
Maker of Webcor producls since 1914

————

—

which little 1s known, can punish the
balloon severely, and sudden wind shear
can rupture in its thin sides.

Magnetic Ballasting

To keep a balloon aloft overnight,
some sort of ballasting device 1s needed.
Otherwise, contraction of the gas due
to cooling would cause the balloon to
sink rapidly.

Vanouns Dballasting materials  were
tried. Sand, traditional balloonist bal-
last, gave trouble because, at high alti-
tudes, its moisture would freeze, form-
ng unmanageable sand cakes,

Kerosene worked better, but, with the
development of a magnetic ballast con-
trol, steel shot came into use. In this
systemn, steel shot ballast is placed in
a il[]l!ll'ﬂ..]' which feeds through a throat.
A permanent magnet, mounted around
the throat, establishes a magnetic field
in the opening which prevents the steel
shot from escaping.,

An aneroid device, set to operate at
a predetermined  altitude, actuates
a relay to energize an clectromagnet.
Thas nr_urnlum the permanent mag-
net's field, allowing shot to fall, A
special device keeps shot from being
released during initial ascent. It was
necessary to design a  super-sensitive
ancroid for precise control of the bal-
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PLASTIC SKIN becomes Skvhook balloon as General Mills" emploves fill bag with helinm.

L. 1

loon's altitude—a 2% error at 100,000
[t. equals an altitude vanation of 2,000
ft.

The control system incorporates sev-
eral refinements: if the balloon comes
down too rapidly, the system can start
clmppmé ballast before the desired alti-
tude 15 reached to slow its descent: re-
lease of ballast can be cycled to keep
Skvhook from over- or under-shooting
its prescribed altitude; svstem can sensc
when balloon starts rising and immedi-
ately stop dropping ballast, thus keeping
balloon at a constant altitude and saving
hallast.

Safety Provisions

General Mills takes many precauntions
to eliminate the p:nu'[‘:lht'lr' of collisions
between Skvhooks and arcraft which
might be in the vicinity of a projected
fight.

The company gets Civil Aeronautics
Adminmistration clearance for a launch-
mg. NOTAM (Notices to Airmen) are
sent ont in advance, giving time and
place of launching and anticipated loca-
tion of the balloon when it descends
below 28,000 ft.

It the flight 15 within the continental
U. 5., it usually has a plane tracking it.
The plane notifies local CAA authorities
where and when the balloon hits 28,000

Rirwork

The
Far-Sighted
Mr. Woodward

“Woody” Woodward can ‘‘see”
storm centers 150 miles away . . .
for his DC-3 is the first radar-
equipped executive aircraft in
the world. He flies safely when
other planes are grounded.

Woody says, “My kind of all-
weather flying demands the best
possible engine overhauls. Natu-
rally, I use Airwork overhauled
engines.’”’

Chief Pilot
Cornell-Dubilier Electric Co.

ARLINGTON ATLANTA

MIAMI NEWARK

CORPORATION
Millville, New Jersey
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glectronic
7 i

] Eyroscopc

mechamical and
pressure .

@ electrical

instrument overhaul,
modification and

maintenance center

ﬁ:r every instrument frﬂm
simple pressure meters

to complex control systems

Don’t let instrument problems
ground your aircraft! Call on Decker
for prompt maintenance, modifica-
tion, or overhaul. Extensive lab fa-
¢ilities and highly skilled personnel
stand ready to process one instru-
ment or thousands, Uur engineering
staff is available to assist in your tes
equipment and modification design
problems,

One of the Arst organizalions to be
licensed for all four instrument clas-
sifications, Decker has maintained its
leadership by precision workman-
ship and fast deliveries . . . on more
than hall a million nstruments in
the last five years.

L] - - L] L i L] [ L] o

¢ Prime Contractor to U. S. and
Allied Armed Forces

# CAA License, Classes 1-2-3-4

e Authorized Service for Eclipse-
Pioneer, Kollsman, U. 5. Gauge

Decker Aviation Corporation
1361 Frankford Ave., Philadelphia 25, Pa.

SKYHOOK at 100,000-ft. assumes characteristics described in “flyingsancer” reports.

ft, and vectors in where it will probably
hit the ground.

The balloon has lights which flick
on at night or below 25,000 ft., and a
transmitter which emits radio signals
on a radio compass frequency.

General Mills says there have been
no collisions since the inception of the
Skvhook Program.

Cereals to Skyhooks
Here 1s how General Mills branched

out from cereal products to the manu-

facture of Skvhooks.

Atter the 72,394-ft. record flight
made in 1935 by Capts. A. W, Stevens
and O. 8. Anderson in the Explorer II,
a rubbenzed fabrie balloon, two other

scientists conceived the idea of using
a plastic envelope—which would be
lighted—for an attempt at a manned
aseent into the stratosphere.

The two men, were Prof. Jean Pic-
card, brother of Prof. Auguste Piccard,
the famed Swiss scientist, and Dr. ], D.
Ackerman, head of the Department of
Aeronautical Engineering at the Uni-
versity of Minnesota. Thev went to
General Mills, principally because the
company was ncar by, and asked its me-
chanical division to build the gondola
for the project.

Then the two men went to plastics
manufacturers asking them to build the
bag. The plastics people said they lacked
the technical knowledge required to

deadly weapons.

Propaganda Seeder

A new pamphlet-dropping device, combining a bicycle wheel, alarm clocks and
razor blades, was developed over a week-end by two General Mills' engineers in
response to a mush request from Free Europe Committee.

The device is attached to a General Mills' plastic balloon and can drop 450 Ib.
of pamphlets behind the Iron Curtain for FEC,

Nine-pound packets of leaflets are hung from the wheel's rim at regularly spaced
intervals. At a pre-determined time, an alarm clock starts two motor-powered razors
moving around the device’s rim, cutting the cords as they proceed. As the razors |
are diametrically opposite each other, the wheel's equilibrinm is maintained.

At first, small cannon were used to blast the cords loose, but it was learned that
the Communists were using the cannon as counter-propaganda, claiming they were

The balloons, which operate at an altitude of 25,000 ft., sometimes carry radio
transmitters to send back altitude and locale information to check the accuracy of
leaflet dropping. As the load is released, the balloons rise, and the change in altitude
| information tells FEC when and where the pamphlets were dropped.

AYIATION WEEK, October 10, 1955

Executive
meeting
‘upstairs”

There's no time lost by the efficient executive team
of the R. Company. Traveling by company plane to
inspect a new plant site 400 miles away, they get
there quickly and free of restricting schedules —
and they get plenty of work done on the way.

When they set down at one of more than 600 Esso
Dealer Airports, their pilot may use his Esso
Aviation Credit Card to charge high-quality Esso

REECHACRAFT SUFEN 1§

Aviation fuels and lubricants, tire and battery
service, landing fees, overnight storage and minor
emergency repairs.

The growing corps of business flyers is learning
to depend more and more on famous Esso Aviation
Products — used by the world’s largest airlines

and backed by over 45 years of flight testing and
research.

o 2l

AVIATION PRODUCTS
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O W The new Bendix-Pacific TDA-9 Subcarrier Discriminator provides the
_::'r': C AR A C T E R S T G S '1 accuracy and stability necessary to permit expansion of Frequeﬂﬂ'.l'
RUE  Center Frequency e Modulation telemetering systems into high precision and automalic data
250 ¢veles to 110 ke N handling facilities. .

Deviation Normal, extended or reduced intelligence frequency response IS

*5%% to £40% of center selected by a switch. Signals from proper impedances are of sufficient

frequency level to directly accommodate many of the commonly employed data

Frequency Response
DC to 404 of bandwidth
Input Signal
0.01 wvolt rms minimum
per subcarrier and 15 volts
rms maximum for com-
posite of all subcarriers
Amplitude Modulation
Less than 19 of band-
width change for 10 db
input steps

recording and handling equipment without additional amplifiers. Freedom
from drift and gain instability is maintained by a chnpper-stahilized
DC amplifier,

The design of the band pass filters used in the TDA-9 discriminator
includes a flat response over the pass band, a linear phase shift
characteristic o provide constant time delay of the intelligence signal,
and selectivity to provide adequate channel rejection, preventing systems

intermodulation,
Provisions for fine balance adjustment of center frequency from a

remote location as well as wow and flutter compensation during tape

i 3 single ended outputs recorder playback have been provided, -
providing 20 ma of out- Standard discriminators are available for operation on all FEI_JE bands,
put current The unit is also operable over an extended frequency range with center
Stability ‘ frequencies of 250 cps to 110 ke without deteriorating the performance
234; after one hour characteristics. Operation using wide deviations up to =40% of the
SEnsitim}rﬁnl]ahFislit! channel center frequency can be provided.
+(.25%
Linearity .
Ii 0.1%% from best straight ;
ine ﬂd
Power Source

105 to 125 volts, 60
eveles, 200 watts nominal

PACIFIC DIVISION

“Bendix’ Aviation Corporation

MORTH HOLLYWOOD. CALIF
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INSTRUMENTS carried to upper space by a Skyhook bring back datn via parachute.

handle something as large as the scien-
tists required.

So they went to balloon makers,
where they were told that the balloon
people had no knowledge of plastics,

Although General Mills had no idea
cither on how to handle plastics or
mike balloons, they went ahead under a
feasibility  study called Project Helio
sponsored by the Specal  Devices

Center, Office of Naval Research.,

Big Bags

Here is a size and weight comparison |
of the three largest free balloons ever
| built in the world.
| » STAR OF POLAND—4.370,000 cu.
ft.; weight of envelope, 3,300 1h,

Built in Poland in 1939, balloon was
itflated with helivm donated by the
U. 5. It never flew because Woaorld War
Il interrupted the program.

e EXPLORER 11-3.700,000 cu. ft.:

weight of envelope, 6,500 Ib.

| Bailt in the U.S. in 1935, balloon

set the world’s altitude record of 72,394

ft. Piloted by Capts. A. W, Stevens and

(). S. Anderson.

e SUPER SKYHOOK 1-3,200,000 cu.

ft.; weight of envelope, 550 Ib.

| Built by General Mills in 1954, it set |
the altitude record that year for un-

manned balloons: 117,000 ft.

AVIATION WEEK, October 10, 1955

The conclusion reached by the studs
was that, to lift the proposed gondola,
all of its equipment, its mstruments
and the two-man crew, would require
70 balloons of 200,000-cu. ft. capacity
citich—a total volume of 14 million cu.
ft. This was much too big a package to
be practical.

So, mechanical division scienhbists be-
gan cutting awayv an instrument here,
a picce of equipment there and wound
up imitating an unmanned balloon proj-
cct—the birth of Operation Skvhook,

The company's largest balloon—the
Super Skvhook—has a 3.2-million-cu. ft.
capacity, Its envelope weighs 850 1b.,
compared to 6,500 1b, for the smaller
Explorer 11

General Nlls™ scientists behieve that
Skvhooks are contributing much to-
wards man’s expunding research into
outer space. They pont out: “Our Sky-
hooks are operating todav where, al-
maost tomorrow. men will have to flv
their supersonic planes and guide their
rockets.”

Dr. R. Brunetti, speaking of his com-
pany's keen interest in furthering Sky-
hook-tvpe operations and  techniques,
savs: “"Today, we can undertake to put
a platform in the skv at altitudes of
well over 100,000 feet. Thev are capa-
ble of carrying several hundred pounds
and can remain aloff several davs. . . .
We alreadv have designs capable of
ﬁlll‘P[‘I;ff}l'H]i'l.'lg cxisting equipment many
times.”

NO SHOCK MOUNT
EVER HAD IT Sﬂ 'I'UUGH

PHo1o CoUuRTESY THE MarTtin Co

That’s why
ALL-ANGL Barry mounts

are used in
MARTIN's MATADOR

Under the cumulative shock of
cocket-boosted zero-length take-off,
jet-fighter flight maneuvering, and
on-target dive that cracks the sound
barrier, the nation’s first operational
pilotless bomber relies on ALL-
ANGL Barrymount® isolators to pro-
tect critical electronic control gear.

Equally effective in every flight at-
titude, ALL-ANGL mounts permit
bulkhead mounting that saves vital
space in this deadly weapon. And

their proved performance makes
Barry mounts Martin's choice for

the Matador.

Let us show you how Barry's new
ALL-ANGL isolators can lick your
tough mounting problems, Data sheet
M-9 gives mechanical and dynamic
specifications, For specific recom-
mendations call your nearest Barry
Sales Representative.

BARRY
CONTROLS

INCORPORATED

715 PLEASANT ST., WATERTOWN 72, MASS.

CALES REPPRESCHNTATIVES I ALL

rEIMLCIFPAL TITIES
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“Window into the Future —Soviet Style

The caption superimposed on this artists’ conception of an atomic aireratt in “Mechanics Youth,” popular Russisn monthly magazine,
observes: “Atomic energy is being uwsed more and more widely in industry, power engineering, agriculture and medicine, The time is
not far off when it will also be vsed in aviation. Giant atomic aircraft will nise lightly from airdromes. They will be able to fly almost indefi-
nitelv—for months at a Hme—without landing, circling the earth dozens of times at supersonic speed.”

“Proletariat” passengers in this airliner are certain to pick up good cases of radiation.

Schematic cross-section (lower right) shows only a shadow shield between the atomic-powered turbine engine and the freight-baggage-
passenger compartment. UL S, engineers have determined that, in addition to the shadow shield, the engine and the erew compartments
also must be shielded, if people are to safely fly in atomic-powered aircraft,

Engine (upper left) reveals imperfect jacketing of the uvranium fuel tor the reactor Ipl.':lI-:lupI. Sepairation and recirculation of fission
fragments (literally uranivm dust in Russian) to the turbo-compressor by the tube at top is impracticable according to American scientists
and indicates that the reactor is inadequately “canned.” Economical engines require jacketing which prevents escape of fission fragments,

LETTERS

S.B.A.C. Comment

I'wo comments, if Vol will allow me,
on your Staff Correspondent's sour appraisal
aof the 19535 S.BA.LC. I_,'Ii.h]}I.aj. and  Exla-
hition.

First, the President of the Society did
not say at the Display Dinner that *Britaim
needed now to concentrate on development,
not on produchion.” He said: “The prob-
lem of aircraft manufacture nowadays 15
more than ever one of development and
not of production . . . Delays and difhculties
in development are not an exclusive feature
of the British Adrcraft Industry, They are
common to aircraft development and manu-
facture ::t't:r].'wIH:r{: in the world., We believe
that our record of development of new
tvpes of aircraft and making them ht for

34

service can bear comparison with whal 15
done elsewhere.”

Second, our exhibitors appear to be
unanimous that this latest show was the
most successtul vet, More worthwhile con-
tacts were made and more business done
than on any previous occasion. The more
of such “disappomting” and “sad” and
“dullest” Displays we can have, the better
we shall hike 1)

Your Correspondent misunderstands the
purpose of the Displav, which is business
and not to provide a technical cirens. Agam
to quote the President of the Society,
“When something new is shown (at the
».B.AL, I-}IHFIEIIH'- .« o it 15 usually shown
bhecause there 1s or will soon be a readiness
to sell it. It must not be concluded that it
is necessarily the latest idea; that is generally
still in the experimental or developmental
department and beyond that there 15 some-
thing else on the drawing boards. T say this
with a view to moderating the illl}'.tt'c:-"iil:ln
that evervthing is brought to Famborough

1t the carliest I'.IIIH“III'IL' moment.”
Fowarn C. Bowyer, C. B. E.
Director, S.B.AC.,

London, W.1, England

Accident Prone

On Wednesday evening, Angust 3, 1955,
about 9:20 p. m., I was approaching the
San Francisco Airport on an arnval from
Los Angeles in a small plane. It 15 custom-
ary in visual-light-rules weather to call the
San Francisco tower over the San Mateo
Bridge, at which time vou are generally
cleared for a straight in approach . . .

Wednesday L‘\"I.']]IIF:" we were cleared, Upom
calling the tower, for a straight im approach
on Runway 25R. About half-way bebween
the San Mateo Bridge and Covote Pomnt the
tower advised of local trafhe m the nature
of an F-86 making a simulated mstrument
landing system approach. Our course from
the San Mateo Bridge, where the outer

AVIATION WEEK, October 10, 1955
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EVERY ELECTRONIC ENGINEER

should read this
“/f—‘:stinghouse brochure!

The story of the BALTIMORE DIVISIONS —
AIR ARM and ELECTRONICS—and the role

of the electronic engineer.

IDEAL GEOGRAPHIC LOCATION
In the beautiful Chesapeake Bay
country. . .38 miles from the Nation’s
Capital, 198 from New York and 99
from Philadelphia.

Westinghouse Electric Corporation
2519 Wilkens Avenue
Baltimore 3, Md.

!
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INTERESTING, CREATIVE WORK
...inmodern, expanding facilities. Here
engineers associate with recognized
leaders in the electronics industry, en-

joy top income and excellent advance-
ment opportunity.

N ; .
ADVANCED EDUCATION
AT COMPANY EXPENSE

At the Johns Hopkins University or
the University of Maryland.

Technical Director, Dept. 250

Westinghouse Electric Corporation
ilkens Avenue
Baltimore 3, Maryland

2519

Gentlemen:

Please forward at once a copy of your brochure ., . . “Gate-

way to an Engineering Future.”

Name
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marker is located, straight in to Runway
-8R, exactly follows the localizer beam. At
our albtude of 1,000 feet, with a slight
descent we would intercept the glide path
somewhere in the vicinity of Coyote Point.
We, of course, were not making an instru-
ment landing system approach as visual
Right rules conditions were present. But
it was apparent that we would be directly in
the flight path of the F-86 at the same time
of his simulated approach,

After landing, T . . . observed the F-56
making several more simulated approaches
with low passes over the field, turning on
his afterburner for the pull np. 1 have also
noticed F-56's making simulated approaches
at the Oakland Airport.

I am not familiar with the program of the
Air Force to install instrument landing sys-

tem facilities on fighter strips, but it gave
me a gratifying sense of secunty to know
that our fghter pilots devote considerable
traming time to -::Etain a high degree of efh-
ciency in the use of the instrument landing
system, This feeling was more pronounced
on the ground than in the air because as we
approached to land, we felt ourselves very
much in the position often referred to “as
an accident looking for a place to happen™.
This feeling is understandable, I am sure, as
we were following the localizer path inbound
and as we approached the intersection of
the ghde path at approximately the same
time as the F-86, we were afraid that the
I*-86 pilot would not observe our slow mov-
ing mircraft below, especially with the mov-
g trafhe on the adjacent Bayshore
Highway. . .

et e .'.

with ARC’s NEW CD-1 Course Director

Now there's no need to sweat out
ILS approaches or fight to maintain
OMNI tracks! ARC's new Course
Director automatically directs the
pilot to the correct headings required
for effectively intercepting and mak-
ing good a desired track, Heart of
the system, the Compass Slaved Di-
rectional Gyro, gives constantly cor-
rected directional information. Sys-
tem is accurate to one degree.
Computer portion of the system

Dependable Airborne Elecironic Equipment Since 1928

Aircraft Radio Corporation

BOONTON, NEW JERSEY.

Omni Receivers + 900-2100 Mtlﬁignnl Generators » UHF and YHF
Receivers ond Transmitters + B-Watt Avdio Amplifiers = 10-Channel
lsolation Amplifiers * LF Receivers ond loop Direction Finders

combines directional and track in-
formation obtained from the Local-
izer/OMNI Receiver and makes
computations to provide the pilot
with correct heading to intercept
and/or make good a desired track,
compensates for cross-wind. It re-
lieves the pilot of 90% of his mental
effort, prevents missed ILS ap-
proaches, saves time, effort and fuel,
assures greater safety, Ask your
dealer for complete information.

To anyone versed in instrument approach
procedure, it will be obvious that the F-86
pilat, in order to receive any value from his
traiming approach, would have to carefully
monitor his several flight instruments essen-
tial to an instrument landing system
approach, He certainly would have little or
no time to observe other airport trafic. In
view of his approach speed, the distance be-
tween the F-56 and another aircraft would
be rapidly closed between the brief glances
possibly permitted.

Furthermore, the F-86 in an approach
pattern appears to have a nose high position,
which would preclude him from seeing an
arcraft below and directly m his flight path.,
If the instrument landing system approach
was made with the aid of an approach coup-
ler, the pilot might have a little more time
for the observation of other trafic: however,
the need for training with an approach
conpler would be correspondingly: less.

I do not know what an instrument land-
ing system nstallation costs, but it would
seem worthwhile to evaluate the cost of such
equipment which could be installed in some
outlying arca without a runway, if necessary,
for practice approaches, in relation to the
cost of an airplane and the lives which may
be the payment for the use of heavily con-
gested terminals for use as a fighter low-
approach practice area.

G. W. Tomrrins,

President Overseas National Airways

Oakland International Airport, Calif,

NATA and Industry

I have noted several cries of pain in your
letter columns from Remmert-Werner, Inc,
regarding certain industry practices,

I am afrad I can’t sympathize with Mr.
Remmert, for, as long as people in his capac-
ity continue to disregard industry organiza-
tion and Washington representation, I am
certain that his voice will be but a cry in
the wilderness despite the size and character
of his operation. I further point out NATA
i organized to represent the operator and
15 working on the problems covering many
facets of such activities. Of special interest
is the NATA formation of the National
Aviation Maintenance Council, which group
has endeavored to obtain top specialists on
its 14-man National Board., The council
was established in view of an existing need
for a strong mamtenance group to deal
effectively with agencies of government and
with the military on  rules, regulations,
establishment of industry and  technical
standards to improve and expand relations
with the services on contract maintenance.

Remmert-Werner, Inc. was incidentally,
asked to participate on this council but
refused. K::pnrently there are many op-
erators both large and small who have
still not learned the fundamental lesson
that only through strong industry organiza-
Hon and representation at top level where
it can count an effective work result to
develop helpful policies and reflect industry
needs, as well as counter harmful proposals.
So again, in view of the record, I cannot feel
very sympathetic towards cries from various
individuals until they have at least tried
to help make an oiganized effort successful.

Cuarces A, Parker, Executive Director

National Aviation Trades Association

Washington 6, D. C,

AVIATION WEEK, October 10, 1955
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Glendale, Calif «New York City « Washington,D C « Tokyo, Japan
San Francisco, Calif - The Hague, Holland - Bangkok, Thailand

AMERICA’'S PIONEER DISTRIBUTORS AND EXPORTERS OF AERONAUTICAL SUPPLIES
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Brings A Unique,

Long-Needed Publishing Service !

to the Aviation Indusiry

November 28, 1955, an all-important, needed publishing
service will be available to the aviation industry . ..
AVIATION WEEK's Annual BUYERS' GUIDE. The
dramatic development of aviation into today’s multi-billion
dollar giant—reaching into all phases of manufacturing—
demanding a constant flow of products and materials from
tens of thousands of separate suppliers—has made a com-
prehensive, complete source book of suppliers and manu-
facturers a must for all segments of the Industry,
AVIATION WEEK's BUYERS' GUIDE answers this in-
telligence need with an information service of year-round
usefulness, placed directly into the hands of some *57,000
key aviation engineers, management men, design and pur-

cnasing personnel-men who make up awviation’s real buy-

ing influences . . . in the industry itself, in the Air Force,
and throughout the Government,

The latest developments in military procurement will be
covered in a special report. Included in the detailed infor-
mation 10 be presented will be: Air Materiel Command-
Air Research and Development Command buying prac-
tices, personnel listings—by name, procurement centers, etc.;
All-inclusive listings of manufacturers of aeronautical and
allied products, sectionalized for maximum utility under

six major headings: Aircraft, Missiles, Aviomics, Supporting
Groups, Nuclear Power Systems, Airlines and Airports.

Indexing is set up to provide quick, easily referred-to lo-

cators for all products. In addition, advertisements and
product listings will be keyed to each other for ready refer-

MISSILES:
Airfrome and components

Equipment, including ground-hondling,
Powerplont

i

SUPPORTING GROUPS: Dola systems computers, punch-cord
systems elc,, Electrical, Ground equipmen!, Hordware, Hydraulics, In-
strumentotion, Materials including fuels, chemicols, plastics, metals, etc
Tooling including machine tools, optical jigging systems, hand fools

ence. AVIATION WEEK's BUYERS' GUIDE also will
carry Trade Name and Distributor listings—making this
publication the most complete single source of buying in-
formation available to the aviation industry today.

Every AVIATION WEEK subscriber will receive the
BUYERS' GUIDE. That’s a market of some *57,000 key
aviation people . . . plus substantial bonus circulation
through the sale of extra copies of the BUYERS' GUIDE
to aviation companies and government agencies (Price for
additional copies is $3.00 each). AVIATION WEEK's
BUYERS' GUIDE will be read, referred to, and depended

upon constantly wherever aviation business is transacted.

McGraw-Hill Publishing Company, Inc., 330 West 42nd Street, New York 36, N. Y.: Other Adverlising Joles Offices: Atlanta 3, Ga., 801 Rhodes-

Haverty Bldg. Boston 16, Mass., 350 Park Square Bldg. Chicage 11, III., 520 M. Michigon Ave. Cleveland 15, Ohlo, 1510 Henne Bldg, Dallas 1, Texas, Fint

Aviotion monufacturers, products, and services will be listed under these six mojor heodings.

AIRCRAFT:
Airframe and components,
Londing gear, Powerplont

Armoment, Fixed equipment

NUCLEAR POWER SYSTEMS:
Accessories ond components

Design services
Reactor fabrication

Be sure your complete line of products and services is
listed in this basic book of buying information. Special
discounts are offered for multipage and catalog-type ad-
vertisements. Your AVIATION WEEK representative will
gladly help you plan your advertising to make the most

A

¥
o

AIRLINES AND AIRPORTS:
Scheduled corriers, Non-scheduled

carriers, Cargo corriers,

Ground equipment, Lighting

= = T T
. A L R T

AVIONICS: (ommunications systems & equipment, Radar-fire con-
trol systems & equipment, Instrumentotion ond controls, Navigation
systems & equipment, Components and devices, Test equipment, Com-
puters & dota processing equipment

economical and resultful use of the GUIDE. Call him
today.

* Average net paid circulation, 51,893 (June, 1955 ABC
Statement). Paid circulation of current weekly issues more
than 53,000. Current weekly print order exceeds 57,000.

N \pYEEL

A McGRAW-HILL PUBLICATION

Hotiona! Bank Bldy. Detrolt 26, Mich., 856 Pencbscol Bldg., London E. €. 4, England, 95 Farringdon Sireel. Los Angeles 17, Calif.,, 1111 Wilihire Bivd,

Pittshurgh 22, Po., 717 Oliver 8ldg. Philadelphia 3, Pa., 17ih ond Sontem Strests. San Francisco &, Calif., 68 Post Swrest. St. Lowis 8, Mo., Continental Bidg.
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...some people don’t

At first glance fuses do fook cheaper . . . but that’s not
the way many companies are figuring these days.

Company Xlooked at total cost. Adding the cost
of the fuse, fuse holder. power switch and pilot light plus
wiring, space and labor cost, they found the one Heine-
mann circuit breaker performing all these functions had
the cost advantage.

Company Y which formerly used fuses in their
equipment had excessive service costs. Users often re-
placed blown fuses with the wrong rating, and the com-
pany couldn't take a “buyer beware” attitude with its
customers. Heinemann circuit breakers ended this
problem.

Company I needed maximum protection with
minimum outage time. They needed precise fractional
ratings to protect sensitive components as well as special
time delay characteristics allowing flash inrush. They
also had to have immediate restoration of service follow-
ing a fault . . . time was money for their customers. All
these qualifications were fulfilled by Heinemann hy-
draulic-magnetic circuit breakers.

Make a re-appraisal vourself. Heinemann circuit break-
ers may provide you with better protection at a total cost
close to fuses. Moreover, by combining functions in a
circuit breaker, you may have a cost advantage.

Send for the Circuir BREAKER ENGINEERING GUIDE,
Bulletin 201.

ELECTRIC COMPANY
158 Plum Streetl, Trenton 2, N.J.

some people think
fuses are cheaper
than circuit breakers

Heinemann
Aircrafl Type
Circuit Breaker

Typical full wave power supply with both primary and secondary
circuils protected. Lower circuit shows one circwit breaker replocing

three fuses, a switch and pilot light.

B e e e ey re—

AVIONICS

DIFFERENCES between avionics equipment designed for airlines (left) and the military (right) are not readily apparent but exast
nevertheless. These differences in design philosophics and practices are described below.

New Handbook to Guide Design
Of Airlines’ Avionics Equipment

A new avionics handbook pinpointing
| for industry designers the differences be-
tween equipment requirements of  the
airlines and the military  was pr-::ImrEtlI
recently. by the  Airlines  Electronic
Engineering Committee of Aeronautical
Radio, Inc. In the following article,
S. B. Poritzky, secretary of the commit-
I tee,  discusses  the  handbook—entitled
“CGuidance for Designer of Airborme Elee-
tronic Equipment, (Report No. 4ﬂ3}"|
—its recommendations and implications,

Whereas a military aircraft and ats
avionics equipment may sit idle for
much of their useful hfe, an arrhner and
its equipment must operate reliably for
10 or more hours a day—easily 10 times
the use-hours of ordinary military air-
craft,

The Arine Report No. 403 offers spe-
cific data on design practices and con-
struction methods, always with an eve
to reliability, a subject on which the air-
lines have become expert through vears
of dealing with the problem on a dollars-
and-cents basis.

For example, the Arine report recom-
mends:
® Use removable sub-assemblies widely
but avoid sealed and potted components
groups which must be discarded when a
single component fails.
® Design conservatively enough, with
adequate cooling, so blowers are not
required in the equipment.

AYIATION WEEK, October 10, 1935

® Avoid printed components and scaled
relavs.

e Exercise caution in use of semi-
conductors so that thev don’t become
maintenance headaches in the process
of discovening their shortcomings.

® Avoid subminiature and soldered-in
clectron tubes. The net saving in space
is small, and the subminiature tubc
lacks the mimiature tube’s long pedi-
cree of experience.

[f some of these recommendations
differ sharply from mulitary avionics de-
sign practices, the airlines believe there
15 cfnm[ reason:

Airlines vs. Military

The commercial carrier must place
top prionty on long-term, trouble-free
aperation. &Itlmurrh the military obwvi-
ously want this hm they must pionecr
the newest techniques and innovations
to keep abreast of an enemy with fast-
rising capability.

l".."-..['r{_tl]:, mintaturization is a must for
jam-packed military aircraft, whereas
tlu_ airlines fecl they must wait until
such developments meet their reliability
requircments.

The report offers guidance to the de-
signer, just as military general specifica-
tions are sct up to do. The difference in
approach, however, is immediately evi-
dent in the content and style of the
Arine handbook.

There are no arbatrary requirements—
not a single “shall” or “must.” Each

desired practice is explained in terms of
the nced and the probable effect on
equipment performance. The report s
not itended to be a policeman for the
designer, Responsibility for good design
still rests with the dcsignur becanse
compliance with an generalized set of
rules does not necessanly produce re-
liability.

The Arine report urges caution in the
use of radical mnovations, but does not
restrict the designer if he can prove a
new techmique is sound and rehable,

For Guidance Only

The Arine report emphasizes  that
it is intended solely as a guide because,
im the last .'[I];]]'I.'-I"q the airlines are sold
on the basis of the best mousetrap at the
best price (both imitial cost and mainte-
nance cxpense over the equipment’s
lifetime).

However, the Annc report does give
the avionics designer data on the airhne
environment in which the cquipment
will be wsed, and general airline views
on testing and maintenance practices.

It wurges avionics manufacturers to
provide equipment interchangeability
voluntanlv. In this wav, an :]ir]itli: can
buy equipment from company “A” for
one group of aircraft, and At another
late procurement of similar aircraft with
equipment  from manufacturer "B
without changing aircraft winng or n-
stallation provisions.

Furthermore, the avionics manufac-
turer who loses the hrst sale still has
the opportunity to scll the airline in the
next round, if his equipment is inter-
changeable.

Becausc the cxpected service life of
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“The Landing Gear Switch®

'hermetlcall*f -sealed

Is the nose gear down and locked?

There can be no guesswork here—
and there isn't with this Electro-
Snap Hermetically - Sealed Limit
Switch to give the answer. It's al-
ways on the job—regardless of the
environment! Sudden changes of
temperature or pressure have no
effect on the switch's operation be-
cause both electrical and mechanical
components are sealed in a dry, inert
gas. Temperature cycling can’t cause
condensation inside the case; the

ELECTRO-SNAP

The Leading Line of Hermetically-5ealed
Aircraft Switches for Every Application

FL DOUGLAS GETS DEPENDABLE SWITCHING ON THE RB-6& Air
Force-Douglas
Limit Switches, Close-up of RB-6& nose gear sssembly shows
how Electro-Snap Switch is mounted to indicate when gear is
locked down.

Bomber with Electro-Snap Hermetically-Sealed

« » « dependable because it's

by ELECTRO-SNAP

switch can't freeze because all mois-
ture is sealed out. Hermetic sealing
also protects against oil saturation,
dirt tampering, mis-adjustment and
extreme temperatures (—100° F. to
+ 250° F.). The switch even resists
jamming due to ice formation on the
outside case.

This is one of the many hermetically-

sealed limit switches made by
Electro-Snap for aircraft use. For

complete details, see our catalog in
Sweet’s and send us a description of
your requirements.

SWITCH AND MFG. CO.

4218 W. Lake 5t. 9 Chicage 24, Il

airline  equipment usually is  much
longer than that of the militarv avionics,
carcful consideration must be given to
the long-term economics of servicing
and maintenance. Printed cireuit boards
or potted assemblies may be an expen-
sive luxury if the entire unit must be
destroyed i order to replace a two-cent
resistor.,

Although printed wiring has manv at-
tractive advantages, techniques must be
devised to permit the speedv replace-
ment of individual components without
destroying the integrity of the printed
cireuit,

On the other hand, the airlines en-
courage the use of removable sub-assem-
blies, such as IF amplificrs, resonant
cavities and the more conventional
forms of modular construction. Em-
phasis alwavs 15 on ready accessibility
and ease of trouble-shooting and servic-
ing,

Designers are encouraged to provide
facilities for performing in-chassis test-
mg m order to isolate the fault to a
particular tube or module without hav-
ing to remove and test these compo-
nents., Annc also recommends that
designers provide means for checking
overall equipment performance for de-
terioration so that potential failures can
be spotted in advance.

Airliner Environment

Although equipment is desired with
provisions for utilizing external cooling
systems in future arcraft, it must op-
erate satisfactorily  without external
cooling. The cooling provisions should
be nsed merely to give even more re-
liable long-term service and  longer
periads between overhaul. They should
never be required to keep the equip-
ment from burning up.

Although airline equipment tests are
conducted over ambient temperature
limits of —40C to 55C, the equipment
normally is located in passenger or crew-
occupicd areas. Thus, the lower tem-
perature 1s largelv academic, whereas
on occasion the upper temperature limit
mav reach 70C.

Studies of avionics equipment in
actual airline service indicate that shock
and vibration are not significant factors
m the falure of cquipment or electron
tubes, Rather., airline experience indi-
cates that equipment gets its roughest
treatment while being transported and
handled on the around.

Most airhne avionics equipment is
located in the aircraft radio rack or
other pressurized areas. For this rea-
son, pressurization of individual equip-
ments 18 not required for present or
now-contemplated aircraft. The equip-

event of loss of cabin pressurization. If
guired to meet this condition, mdi-
vidual sub-assemblies may be sealed n
pressurized contaners.

Available Power

The report describes the kinds and
auantitics of power available i modern
mrcraft, and the way in which voltage
variations ocour in service,

Avionics engincers are urged to de-
sign their equipment to use variable-
frequency (300 to 1,000 cps) loosely
regulated (plus 109 ) a.c. power when-
ever possible, to deduce demands upon
closelv-regulated (both frequency and
voltage) 400 cps sources. This close

regulation increases the weight and cost
of these power sources,

Although the airlines generally accept
the airframe manuofacturer’s preference
for a.c. as the primary power source,
many operators have only limited a.e.
available in present aircraft. Equip-
ment should be designed to operate
from several different power source
arrangements if possible to make it
universally applicable to a variety of air-
craft tvpes.

A few of the many other pointers
suggested in the Arine report include:
o Add an extra tube stage or use a
component with a  higher-than-abso-
lntelv-necessary rating in order to avoid

ADVANCE GEAR

F-86D

ment should be capable of operation |
without dalm:lgu at altitudes higher
than 20,000 feet for short periods n

Turret Swiich

mercial and military aircrafi When flap closes and de- MNow used in today’s newest Extra-dependable four circuit Rotary actuator glves long
to control and indicate land- presses  actuator, switch gi- fighters for indicator and se- hermetic switch for use in over - travel, flexibility In
Ing gear movements. Meets multaneously operates four quence circuits  in  rocke! cockpit. Fits AN type toggle mounting. Extremely com-

Rochet Swiich Fuel Tank Transfer Switch

Widely used in modern com- Flap Switch

ADVANCE GEAR & MACHINE £ & CORPORATION

2831 Holmes Avenue, Los Angeles 1, California « LUdlow 7-8103
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military specifications, 10 amp, 30v DL circuits, fubes. mounting. pact, lightweight case.
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squeczing every ounce of performance
out of components. Operating airlines
cannot afford to depend upon main-
tuning entically-high stage gains over
the long period between overhauls in
the face of the large supply voltage
variations encountered in actual serv-
ICC.

® Lack of milspec approval need not
prevent the use of new components and
techniques if the designer has compre-
hensive data to prove they are superior
to their milspec counterparts. Other-
wise, the airlines encourage the use of
mil-spec devices.

® Avoid wrapping component lead
around a terminal board or tube socket

terminal just to provide mechanical sup-
port.

With a good soldered connec-
tion, this 15 not necessary and may re-
sult in spoiling the terminal board or
tube socket when it becomes neces-
sary to replace the component.

Avionics and Competition

The tact that airhne avionics equip-
ment almaost always 15 developed on the
manufacturer’s initiative, and at his
own expense, provides the best incen-
tive for him to determine airline needs
and to specifically build to these require-
ments.

The relationship between the equip-

Deadly Efficient

Power and Speed

REPUBLIC
AVIATION

HARTWE LL Flush Latches fulfill
the rigid, safe, vibration-proof, aerodynamic
flush latching and quick access requirements

on this incomparable jet aircrafr.

HARTWE LL Flush Latches pro-

vide new, unsurpassed standards in fension
and shear that meet or exceed all applicable
specifications; positive-action, rugged and
safe for metal parts such as power packs,
nacelle, panels and access doors which must
be removed repeatedly for inspection, main-

tenance, ec.

HARTWELL is your
one source for the most versaule
line of Flush Latches in the indus-

try; over 300 combinations of bolt
and trigger offsets.

“Flush Latch Design Specialists”

THUNDERSTREAK

Manunfacturers of Aireraft
Flush Latches and Hinges,
Frriings and Cable Terminaly,

MNew 72 page, 2-color Camalog
illustrates and gives full decails
of complete line,

MAIL COUPON

I MARTWELL AVIATION SUPPLY COMPANY 1

H A R T w E I_ I_ : 9035 Venice Boulaverd, Los Angeles 34, Colifornia =

AVIATION SUPPLY CO. E Cihigl g Ces :

9035 Venice Boulevard 1 cownnr =y

Los Angeles 34, California § ... :
e rrrr—
Tl e Y I rr T T Y T T TYTLLL |
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ment maker and the people who buy
and use the equipment is frequently
much more intimate than i mulitary
avionics procurcments. This cnables
the equipment designer to get a real
understanding of the airline’s equip-
ment problems.

The report emphasizes that a manu-
facturer’s success depends not only on
cetting the first sale. Because each air-
Tine |1ernmn its mamtenance at one
o1 two central bases, field performance
data feeds back quickly to airline engi-
neers who buy avionics equipment. If
the equipment proves to be a “lemon,”
word spreads quickly through the wmr-
hne mdustry,

Copies of Report No. 403 may be
obtained from Aeronantical Radio, Inc.,
Airlines Electronic Engineering Com-
mittee, 1523 “L" §5t. N. W,, Washing-
ton, ). €,

Navy to Test TV
As Airport Monitor

Closed cireuit TV for controlling air-
craft landings and takeoffs, and for
monitoring runway movements, will
undergo trial evaluation soon at Ala-
meda Naval Air Station near Oakland,
Calif.

Three TV cameras, located along
Runway 25K and connected by co-axial
cable to viewing screens in the control
tower half a mile away, will enable tower
operators to view aircraft along the run-
way, including individual .urcmft iden-
tlﬁ‘:dtl!}ll 1115 I:l"i]:l'l'-""'i1 Ihl’. CAITICT A S ;I]":E]'
will give tower n-pt:rlh:l-rs a view of
vehicle trafhe on an access road near
the flight strip.

The need tor improved tower vision
was brought about by extension of the
runway strips and the higher- -speed air-
craft now based at Alameda. The closed-
circuit TV mstallation will cost around
550,000, about one-tenth the estimated
cost of moving the control tower or in-
creasing its height to give operators bet-
ter runway vision,

Cameras will be waterproofed and
equipped with clectric wipers.

Main Reference Code
For Tacan Is East

The main reference code, which is
used by airborne Tacan receivers to
establish the airplane’s bearing to the
station, is transmitted at the instant
that the cardioid pattern sweeps past
magnetic East, not magnetic North, as
reported in the September 26 issue,
p. 63. (Magnetic North is used as ref-
crence in present VORs.) Stated an-
other way, the main reference code is
transmitted at the instant that the inner
parasitic e¢lement points toward mag-
nctic West,
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eenleaf

to solve simultaneous equations

Compared to Servos, Greenleaf Pressure Operated Com-
puters realize savings of up to 90%; in size and weight.
They are developed, designed and manufactured to latest
military specifications.

For further information and technical data, write, wire
or "phone Greenleafl today.

ENGINEERING « DEVELOPMENT « PRODUCTION

HIGH ALTITUDE

¥ e
F . -r"llr"

i . LOW ALTITUDE
AIR SPEED

eenleaﬁ MANUFACTURING COMPANY

7814 W. Maplewood Industrial Court =

Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, Differ-
ential Pressure Mach Meters, Air Speed Indicators, Computers, Switches

and many other precision-built components.

Saint Lovis 17, Missouri

At Greenleaof Plant No. 2 facilities are available for precision coastings

PRESSURE OPERATED COMPUTERS
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LAT SILVER FLET

" - .1"'.-. e

Bus in e S S_B Oun d. o Pze a Sur C _B en—b} Every year, many millions of passengers place their confidence in the powerful

engines of Eastern’s Great Silver Fleet. Whether business-bound or pleasure-bent
these people in a hurry know they can depend on Eastern’s reputation for reliability. And

They de_pend '@)4) E&Stern Eastern knows they can depend on Sinclair Aireraft Oil for dependable lubrication.

NN More than 153,000,000 miles have been logged by Eastern engines—protected by Sinclair oil.

It is not surprising then, that 45% of the aircraft oils used by major scheduled

e0e ElS E&S '(,'Bm dﬁpendS On SinCZ&ir ., airlines in the U. S. is supplied by Sinclair. There is no better proof of dependability.
SINCLAIR AIRCRAFT OILS

Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20,N.Y.
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EXPERIENCE
VERSATILITY

give/you the Finest Investment Castings

These are the three fundamentals of Austenal production.
Only all three brought together can guarantee the finest invest-
ment-cast parts for American defense and industry.

By means of Austenal’s Microcast process such exact parta
as jet turbine buckets and vanes are being cast, eliminating
costly machining and holding finishing to a minimum, Thus,
these vital jet components are available for national defense in
greater numbers and more economically than ever before,

These three factors of sound production can work effectively
for industry. Austenal has solved many industrial problema
where fine, accurate and dependable cast parts were required
for efficiency as well as economy. N +

Depend upon Austenal’s greater skill, versatility and experi-
ence when you need investment castings. These are your
assurance of the finest precision cast parts.

$es Austenaol’'s original, informative 16mm color movie, 'A Jtory
of Industrial Progress”. Write for loan of the film af no cost.

stenal

I N C .,

LABORATORIES,
microcas vision

224 EAST 39th STREET - NEW YORK 16, N.Y.
7001 SOUTH CHICAGO AVENUE - CHICAGO 37, ILL.

NEW AVIONIC
PRODUCTS

Components & Devices

® Alternator (400 cps) tor missile and
aircraft use, is designed to withstand
extreme environmental requirements for
short duration. Unit is a three-phase,
115 v., wye-connected generator, with
permanent magnet held, and can be

)

!

|
|
|_
|
I

rated as high as 2,000 va. at umty power
factor. Altermator weighs 15 1b., a higure
which can be cut by substituting an
AND 20001 mounting pad for the
AND 10261 pad. General Electric Co.,
Specialty Component Motor Dept., I't.
Wayne, Ind.

® Thermal time delay, thermal type,
Series H, available with delay intervals
of % to 5 scc., has rapid recovery rate
to permit recyeling after only a few
seconds. Units are available in stand-
ard operating voltages from 6.5 to 218
v., either d.c. or a.c. (any frequency).
Time delay relay measures 3 n. dia. x
2% in., comes in fanged or 7-pin ming-
ture plug-in form, and weighs 1 oz
Contacts are SPST, either normally

open or closed, rated 3 amps at 115 b ad V[N ;; _
va.c. Relays are compensated for am- Foote Bros. has complete facilities to handle your toughest problems -' pr E‘
bient temperatures of —70C to 100C. involving gears, components and power transmission assemblies — ﬁ
G-V Controls Inc., 28 Hollywood 99 ' P P _ LN
Plaza, East Orange, N. |. ok '--x:\
e

® Sub-miniature gauged precision po-
tentiometers, measuring only 1. (S
dia., are now available with six or more ’ ok
wire wound pots, Unit is available m A -
resistances of 200 to 100,000 ohms. .
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Histﬂr}"ﬁ first man-made satellite is scheduled for
fHight by mid-1957. Much of its success will depend
upon almost unbelievably accurate mechanical
power transmission equipment, such as the intricate
mechanism shown here which Westerny Gear de-
signed and manufactured for classified missile and
rocket application.

[f yours is a problem requiring utmost precision in
the transmission of motion or torque through mechan-
ical means, WesTerRx GEar is confident of its ability
to solve it. Sixty-seven years of experience is avail-
able without obligation. Address General Offices,
WEesTERN GEar, P. O. Box 182, Lynwood, California.

“The difference is reltability’ « Since 1888

Wesrgrn

s

g K e ek “F .I'I P et
A ,;H'..--f FeLdAALLTE

ENGINEERS ANMD MARNLUFACTURERS

Plants at Lynwood, Pasadena, Belmont,San Francisco (Calif.),Seattle and Houston. Representatives in

70

Satallite drirmng
courfesy Pomilar
Secienece Monthily

principal cities

AVIATION SAFETY

LONDON AIHFIJT '-.nherr: a BEA Viscount uut.hed into a grmm{l barrier on takeoff.
Poor Runway Markings Misled
Pilot in Viscount Takeoff Crash

Report

Of the Public Inguiry Into the Canses and
Circamstances of the Accident to the
Viscount Aircraft G-AMOK on
16th January, 1955.

At approximately 11:50 am. on 16th
]lI.LILJ.T}, 1955, a Bntish Eunropean Airways
Viscount aircraft G-AMOK, whilst taking
ofl at London Airport in conditions of bad
visibility due to fog, crashed into a barrier
in its path erected in eonnection with con-
struction work which was then, and for
some time previously had been, taking place
in the central area of the Airport.

The Captain and First Officer of the air-
craft were both convinced before they com-
menced their takeoff that the aircraft was on
Runway No. 6, also known as 15R, and
they had received radio-telephone clearance
from the Airport Control authorities to take
aff. In fact the aircraft was on a disused
runway, which 1 will hereafter call “the
strip,” which had not been nsed as a run-
way since 28th June, 1949, when building
operations in the central area cansed it to
be closed.

Although the aircraft was at the time of
the crash into the barrier almost airborne
and suffered considerable damage, there
were most fortunately no casualties amongst
cither passengers or crew and indeed only
relatively minor injuries to the Captain and
4:.-1!:'_ of the passengers.

The acadent is therefore somewhat
rf.'umrli:lhle when compared with previous
ancraft accidents which have been the
subject of a Public Inquiry in that there is
no doubt as to what fmppfm-d; the major

AYIATION WEEK, October 10, 1955

question is—why did the accdent happen?

In investigating this it is necessary care-
hully to examine (1) the action taken I:H. the
Captain and First Officer, (ii) the action
taken by the Control staff of the Airport
and (iii) the lavout of the Airport and the
various facihities which it affords to the crew
of a taxying aircraft to find their way to the
place ordered for takeoff.

Apart from these three main lines of in-
vestigation, cach of which requires exami-
nation for the purl]mw of determining re-
sponsibility for the accident, the fact
that such an accident conld occur at so
important and busy an airport led me and
my Assessors throughont the course of the
public hearing and after most carcfully to
consider all the evidence with a view to
making recommendations to prevent any
iumuhthu of a similar accident of this type.

The ensuing paragraphs of this report
fl" mh] the following main sections:—

A. Lavout, markings and lighting svstem
of London Airport.

B. Ground control system.

C. Narmative,

I). [hscussion of the cause of and re-
sponsibility for the accident.

E. Ouestions and Answers.

F. Recommendations.

A. LAYOUT, MARKINGS AND LIGHT-
ING SYSTEM OF LONDON AIRPORT.

4. Since, as 1 have already said, the Cap-
tain and First Officer were convinced that
their aircraft was in the rigllr place when
they began their take-off, it 15 clearly of the
first importance to give a brief {IL&antlﬂn
of the varions runways and raxi-ways at

PRECISION
POTENTIOMETER
INSTRUMENTS

for AIRCRAFT and
GENERAL INDUSTRY
PRECISION ENGINEERED

FOR DEPENDABLE
PERFORMANCE

Bourns instruments feature
the finest design and
workmanship in wire-
wolnd pntu:nnumulry
Their precise electrical-
signals, requiring no
amplification, are used in
control systems,
telemetering networks and
recording circuits. Rugged
construction guarantees
accurate and dependable

- performance during the
- severe shock, vibration and |

 acceleration conditions '
encountered in aircraft and |
~industrial applications.

Physical variables such as
hinear displacement,
accel n and pressure
are measured to an
accuracy of 0.25% of
instrument range. Single or
dual potentiometers and
linear or functional outputs
- are a few of the many
characteristics that can be
provided. Besides the
hundreds of standard |
- models and ranges
available, designs
- may hedc\ftluped for
- individual requirements.

- Bourns TRTMPOTS —the
ultimate in sub-
miniaturization — are used
for circuit trimming in
miniaturized assemblies
subj_ctted to extreme

' environmental-conditions.

pcieckin il ok
cxper i
pntmhummrmumcn
tation, plus modern produc-
tion facilities, nssum VOlul

of the highest quality
instruments attainable,
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COHRLasTIC

*Registered Trade Mark of CHR

WHITE SILICONE SPONGE RUBBER

A new White Silicone Sponge Rubber has been developed by
The Connecticut Hord Rubber Company fo meel increasing re-
quirements for greater reflectivity. Known oy COHRlastic 11489,
it con be extruded in various shopes and lengths, This medium-
firm white sponge hos good compression set resistance at tem.
peratures —100°F. ta S500°F. and possesses excellent dielectric
properties. Addiltional informalion evailable an request

ACTUATOR CONTROLLER HEATER

Limited spoce ond weight factors complicated the problem of
providing heat to an Actuator Controller to maintain correct
operaling ftemperature. The small clamp-type heating element
shown was designed, developed and manufactured by The
Connecticut Hard Rubber Company to solve the heating problem.
It consists of on electrical heating blonket, preformed and
molded out of silicone rubber, bonded to stainless steel strips.
It produces 10 watts p.s.i. Mo special tools or fixtures are re-
guired for quick, easy installation.

@ Repistered Trade Mark

NEW
PRODUCTS

TEMP-R-TAPE T

COHRlastic Temp-R-Tape T, a new 006" Teflon Pressure Sensitive
Tape for non-stick surfacing and Class H insulation, provides
protection against maoisture, staining, corrosion and destructive
chemical action throughout temperature extremes of —BO°F. ¢
J00°F, High electrical, chemical, thermal and mechanical prop-
erfies moke Temp-R-Tape T ideal for use in high frequency, high
temperature and some high voltoge applications, or where equip-
ment is exposed lo corrosive action. Mo moterial, even that of a
sticky or viscous nature, will stick fost to its surface.

NEW AIRCRAFT HEATER AVAILABLE

Send for your free copy of our new, 14 page, Aircraft Heater
brochure. It shows how The Connecticut Hard Rubber Company
designs, develops, ond produces onti-icing ond de-icing systems,
assemblies and components for military and commercial aircraft.
If you believe, as we do, that electrical heating methods offer
the best prospects of combining the delicate balance of aero-
dynamic and thermodynamic factors, then you will be vitally in-
terested in this informative brochure. Write for your copy foday.

THE CONNECTICUT HARD RUBBER COMPANY

® SAFETY

London Airport and the facilitics by way
of marks, boards and lights to assist a pilot
in hnding his way about them.

The airport is one of the largest and
busiest in the world and in consequence
there 1s [_':LE|‘|1|:|'-. both a greater likelihood
of a pilot losing his way at London Airport
than at most u'rlll_r |trp::rta and also a con-
sequentially greater need for clear directions
to enable Inm to Aind his way. Mloreover,
the size of the airport may make methods
used at smaller airports mapphcable, A
Further consideration is that London Aarport
has been ever since the war 1 the course
of development which has not yet been
completed.

In consequence, there was on the 16th
January, 1955, a lack of uniformity about
marks and direction signs, cte., which was
to some extent mevitable m view of the
rapid development of the Airport.

The description of the lavout, markings
and lighting set out below 15 of necessity
somewhat  complicated; this s, however,
only a reflection of the factual situation
prevailing at the airport at the time. 1
have had to consider to what extent thas
complexity and lack of oniformity can be
said to have caused or have contributed to
the accident and whether and to what extent
it 15 desirable that changes shouid he made
Fnr the future.

London Airport was originally built for
!lt: H. AF. to a heavy homber standard and
it was not until the end of the war that it
was decided te adapt the acrodrome for nse
as the main civil airport for London. At
the time when the airport was taken over
for civil aviation there were three runways
cither lr_'{ml]:liuh'd or in the course of com-
pletion fornung a triangle with its hase run-
ning in an east and west direction parallel to
and just south of the Bath road,

As part of the conversion to a civil
airport 1t was decided (a) to supcnmpose
upom the onginal triangle of rnways a
sccomd triangle which would ensure therc
heing two ln.n'llhf rinwavs running i eich
of [']l.-L three directions of the i]rlﬂlllil kri-
angle and (b) to secore a pgreater length for
HH. runwavs. The latter was done by an
extension of the runway forming the base
of the original tr1=|1'|"!|_ and one of the
rmnways torming one " of its sicles and by
building for the third side a new runwa
comsiderably further to the west running
from north-west to south-cast and parallel
to the third rimway constituting the original
triangle.

"Eﬂllli:lluhml of this new ranway and the
prolongation of the two remaining !I'lIII‘L".','I_'I."-.
constituting the onginal tnangle made
unnecessary any longer to use the uncrnnl
north-west/south-east runw ay. "'nlnrmmr -
u]npumnt wirk upon the central area of
the airport involved the obstruction and
building upon part of the old runway, It
:l{mlrdmgh ceased to be used as a runway
on the 25th June, 1949,

On the other hand. the '|1t|.i]{'|:i:||ﬂ and
development work only took place on the
centre pmtmﬂ of the old runwav and those
parts of it to the north-west and south-cast
of such work were of the same width and
LﬁTTIPH'-]"H}I'I 4% THNWays m use at the *'urpml
ard also ran in the same direction as the
new ranway constructed further to the west,
Thig disused runway is what 1 have called

Viscount attempted to takeoff in a south-
casterly direction from near its north-western
end, The general layout of the ranways and
taxi-ways of the 'Hrpurt and of the strnip as
they were at the time of the accident is
hest appreciated by the aenal p]mh]grlph.
a copy of which is attached to this report
A% "tp]n.mlu. 1.

6. The six runwavs in existence at the
airport at the time of the accident were
known and referred to in two different Ways.
One method of distinchion was to number
the runways from 1 to 7 omithing number
3. which had been the number ol the strip
at the time when it was in use as a runw Ay,

Another method, which 15 more 1ru1¢r.iii~.
used and particularly for the purpose of
'fl'l.mlr mstruchions to |JL|lI!"- cither Imdm"

ar P""-'l;“'ri“é" to takeoff, 15 designed to dis-
tinguish the direction of the particular run-
way to which reference is being made.
Under this nomenclature runways are
numbered by a two-hgure number which
represents the hrst two bgures of the mag-
netic compass heading of the runway. Thus
a runway which runs duoe cast and west
magnetic, runs in a compass ditection of
_Jli’ or 90° and such a ranway under this
system would be called, if one were pro-
ceeding from east to west, Runway 27 and,
if proceeding m  the {b]]]I{}'.i[‘L' direction,
Kunway 4.

Since at London Awrport there are two
runways i each of the three directions,
they have to be distingnished from one
another; this is done by calling them Right

| ]

f \
| '
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If it's an Aviation Lamp, General Electric makes it

Actual Size

323-5R 327-3R

Fiestalling wew G-E 323-SR arrcraft instvument lamp,

New G-E "Stained-Red”

instrument lamps have

~ scratch-proof color
in the glass!

- NO WHITE LIGHT CAN ESCAPE TO IMPAIR PILOT'S
DARK-ADAPTATION! NO FILTER NEEDED!

General Electric announces a major improvement in red
instrument lamps for aircraft. The two new lamps shown
above have a permanent red stain s the glass which will
not fade, peel, chip or scratch, Never before has it been
possible to produce a durable red in such tiny bulb sizes.

No filters are needed with General Electric V'Stained-
Red"” lamps—a saving in weight and space. A special
General Electric glass formula gives the deep red color
required to maintain dark adapration of pilots.

For more informanon on General Electric "Stained-
Red" instrument lamps, write General Electric, Minia-
ture Lamp Department, Nela Parck, Cleveland, Ohio.

Bath lamps were scratched dur-
mg instatlation, Old lamp (left)

lets white 17 ..I'a.r escape, G-E
“Staiwed - Red" lamp doesn't,

F}vgres; ls Our Most /mparfanf FProduet

GENERAL @3 ELECTRIC
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the strip and the accident oceurred when the
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NEW
STANDARDS |
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advancement
in instrument

design

rugged,
lightweaighl,

miniature

COAXIAL"

mechanism

An entirely new approach
to Lthe mechanical design
of moving coil mechan:sms,
fesulling in perlgrmance ana
durability exceeding that of larger,
heavier mechanisms. Parbiculariy
suried 1o aircrall applicalians, as
the basic mechansm in indicating
instrumenlts or a companent ol
equipment ulilizing the moving col
principle, Coaxial assembly provides !
gelf-shielded, unilorm and stable magnelic
field ol great strength. Only 1wo {asteners
are used i the simple, rigd, intarlocked
assembly, Technical data for your
apphcabion on request.

Aelinl =tee
Tolal Weleht 0.8 oz.

*Trademark for a basio Marion moving
poll meehanlsm. Patents pending

marion meters
o -f

marion electrical _ :._ : |
ingtrument com iy '\qh'ﬁ:_; |
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GREMIER FIELD, MNpew ”.g_l-rll"u_u.l'rri e's NEW Asr-luduitry .1.“'-!- ‘

MANCHESTER, M. H_, W. ¥ A. " b
peprghs DA M L La

74

® SAFETY

[ ADRInDIE @,

e I e e ——— - P —_—
—— T ' = ..l.".'_ __:-—-__:__ =
: Eminim 8 B '-|.-..|'
= — — , = e e = =
T i ha 4 W \
i & ap i) —— # i T _"- — ! =
- _I i | a I = | 5 ] LE 3 3 i | L | =% A o
— | — |. -.. I il ' - — = -..:J_ 'i“H r
e N TN o
i i TN ad sy 1 " '
T - — "= - ! =
e = = e =N -
"ul = it - 3 V' o F 3
G% i - i o ANy
r j 1w P gl & ; L r-'::;' ’
L1 oF =
) - Ill - - | & -'-'|'-.::|*-_ e vy T L Ao 4 ki i L:,-r ARL&
1 i = ™
| i =y 1 i il = i : '-
J‘ I H':I i A 13 1 = 1 _I 2y — 158G o = .IIII ":*
b -r ‘j. r = I ‘. 1 -
3" 0\ [N fE i dy e T -
1‘ I .|l"._._ LS T - ] a3 J 2 i ‘.-* | L5 ] L - .'-Fl‘._,"
k y o = "'.'.l:"|; i ym 5 .__-|-| iy ’I o {‘.t\."
f i 1 -l""'#
- g ampp ma f = T e ——" { i F
I"..l o i .__. (1] F ] [ 1] n ____'l. by J-- Tl i __.-""“
el %
: . = -
i nim -~
= . I
B B e o ol et S
—— N - 2l e
TF L] o 2l iy E. l""
ara [raktLl ASTE o 4 "'”. ol = & LDH'D'.'}H ,#.I'HPGRT
"".,h S LOCATION OF TRAFFIC BLOCKS
[ 124 ]
--..'--.________h-- .||'r. ITE R, o TEE DT SET PR D
g S .|'"
S ~
N i
!
SCALE-UILES
rj [ 5 EF | "qq_“
B o | e e
ML Cmd Ao - == - = e N i T

or Lett as seen from an approachung aircratt
Lhe tollowmg table demonstrates the two
systems of nombering at London Adrport
which I have described above,
Commpinss
Sumeriend bhenring
IDVireot bon N,
23R/ 10l.

OaR/24L,

Nunmalyer
Runway No. 1  East and Woest
Hunway No, 2 Xorth-east

sSotuth-west
Runway No. 4 North-west South- d3R/161
L EAC R 8
Hunway No. & East and West 28 LA1TOE
Itunway No, & North-west sonth- JA3L/16R
Rk
Runway Xo, 7 North-east South- OGL/23R
LA

\ small plan of London Airport showing
both svstems of numbering as well as other
details to which 1 refer below 15 attached
to this report as Appendix 2,

7. The ]['1|_-:;IJI of the runways at London
Arrport 15 1 the region of 7,000 f. and thus
affords very ample oom for the takeoff and
landing of Viscount aireraft. Fach of the
rupways is 300 ft. wide (save two which
are 250 ft.) and 5 constructed of square
concrete slabs.  The taxi-wavs are simlarly
constructed of concrete slabs bt are onh
125 ft. wide. So far as dimensions and
construction go, the strip corresponded to
the runways and not to the tasi-wavs;
was, like Runway 13R, 300 feet wide.

8. Various methods are employved at Lon-
don Airport for diatillgllia]!jng the rnways
and assisting pilots i fnding  their way
about the airport, There are in addition
certain objects and signs at the airport not
mtended tor the purpose of gIving direchions
but which, nevertheless, could m certain
circumstances be used to assist in identifving
one's ]'rn‘-J'T:itrII,

| will deal with these matters under thie
headings of (i) marks on the ground, (u)
notice boards and sign posts, (in)  hights,
(iv) other objects of indentification,

9. Marks on the gronnd., 1 here were at
the material time no painted marks of am
kind WO gither the strip or any of the
taxi-ways. On the other hand there was a
vari¢ty of marks p;!illh'd Npon SOTC of the
runways as follows:

(a) Runway designation marks, also
called QDM marks, At the tme ot the
accident these marks, consisting only of the
COTT PSS 1|-,-1£[|'||'-’“'1 L[:_-.i5;||.|t|||1| of the runmway
in large letters, were pamnted at the beginning
of Rumwass 10L and 10R/28L.

(b) Runway threshold markings, also
known as threshold strips.  These markings,
consisting of a number of |1-.|1:JHL'| winle
lines 100 ft. long, were only painted at the
beginning or thresholds of runwavs 10R and
251..

(¢) Runway centre line marking, A
broken centre line of white pamt 1L[1|]-L-;lru|
only on the two Fast/ West runways namely
28R/10L and ZS5L/10RW.,

(d) White crosses. At the time of
the accident there were no white crosses
painted on the surface of any of the runways
Or taxi-ways or upon the strip. A while
cross had been painted uwpon the strip just
south of its  interscction  with HHI.H"-'H!L'
28R/10L when the onginal ronway was
closed on the 28th June 1949, but it had
subsequently worn out as a result of con-
bractors 'hT_'hi-!,]L"-. lhill:__: the ht]iF ;trt-|1 it had
never been re-pamted,  The white cross
had consisted of arms not less than 20 #.
long and 3 ft. in width.

10. Notice boards and sign posts.

(a) Daylight route indicators. These
consisted of boards at the side of ranways
or tasi-wavs containing arms indicating vari-
ous direchons open to a pilot passing the
hoard, somewhat similar to the boards which
appear on the roads shortly hL'f-l‘ln_: a junction
a5 an indication to motornsts. The appro-
priate arm on the davlight indicator hoard
i intended to be illominated so as to indicate
to the pilot the direction that he is to
follow.

These davlight route indicator boards arc
I!IH]]I.LL;lr with i]i,hll'- anid !L;lﬂi]} understood
by them, but at the time of the accident the
I:_'{.|I'|I;!‘.|.|:|_'l';i-|':|'|'| :_1f Ihr erection 1|f l'hl."-if: l:u;n{h
and their electrical eguipment was far from
complete and none was qvailable to show
those in the Viscount the night way to take
on the morming of the accident.

(b} Position indicator or block num-
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PLUG VALVES
for varied applications |

Kohler Plug Valves will meet all yvour lower
pressure installation and operating specifica-
tions. To mention a few—helicopter fuel system
drain cock, hydraulic control valve for machine
tool operation, shut-off valve for instrument air
line, control valve for an industrial test stand.

Kohler Plug Valves have a forged aluminum
body into which a stainless steel plug is pre-
cision lapped. Plug Valves are furnished with
two, three or four ports with or without mount-
ing flanges. Also available with two or three
way drilled plugs.

Consult us on your next precision control re-
quirements. Specific information will be fur-
nished to help solve your individual design or
production problem.

Kohler Co., Kohler, Wisconsin. Established 1873

KOHLER of KOHLER

PLUMBING FIXTURES = HEATING EQUIPMENT + ELECTRIC PLANTS = AIR-COOLED ENGINES = PRECISION CONTROLS

“neat-as-a-pin’’ answer
to BOEING B-47 service problems!

Standardization on PIP pins throughout the 1000-plus fleet of
Boeing B-47's accomplishes quick-change servicing of essential

electronic, pheotegraphic, landing gear, armament and safety
equipment on board. Use of PIP double-acting, quick-release,

positive-locking pins in a wide variety of sizes reduces equipment

installation and removal time . . . helps keep our jet fleet always
on the ready!

ﬂaaa:cpﬁdpmtmmdmtuﬁﬂmiﬁmﬂ_' aud. aincraff designs -
Assemblies requiring disconnecting and rejoining are
just right for PIP pins| They provide quick release
and positive self-locking safety in o single unit
in blind or open applications. No cotter pins,
nuts, bolts or other separate retaining
items or assembly tools are needed.
Supplied in ony diameter or length. ] '_';:r
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DOUGLAS DC-86

. . . cOmmercial aircraft operated by
major trunk airlines throughout the world today
are powered by Pratt & Whitney engines.

® ONLY AEROSHELL OIL 100

is used at Pratt & Whitney for all piston

type engine testing.

® For the same reasons that test engineers choose
AEROSHELL OIL 100, this lubricant can give

superior performance in all flight service.

SHELL OIL COMPANY

SO WEST S50TH STREET, NEW YORK 20, NEW YORK
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA
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ber boards. The whole of the operational
part of London Airport including taxi-ways
as well as runways has been divided up into
blocks, cach of which has been given a
number,  Small boards at the side of the
runway and taxi-wavs indicate the boundary
between one block and the other by showing
on their face the numbers of the two blocks
in question. The division into blocks i
clearly shown in Appendix 2 (see page 74).

The block number boards are relatively
small, the numbers thercon being shghtly
larger than the route numbers on a London
omnibus, The system of dividing the opera-
tional part of the airport into numbered
blocks and the use of block number boards
is apparently peculiar to London airport and
is an extremely useful way of readily identi-
fying a particular purlinu' of the surface of
the Airport.

(¢) ODM Boards. These are large
hoards at the side of a ranway indicating that
one is shortly approaching another runway
by showing in large figures the compass
heading number of the new runway. At the
time of the accident these existed in every
case at the side of each runway shortly be-
fore the intersection or junction with an-
other, except in the case of the junction
of Runways 28R and 15L.

(d) Run-up boards. These are notice
boards at the side of runways shortly hefore
an intersection or junction with another
runway indicating by words such as “Run-up
for 15R"” in large letters and figures that the
position has been reached at which aircraft
ahont to use the runway ahead should stop
for the purpose of running-up their engines.

At the time of the accident run-up boards
bearing clear and consistent words :_smI
figures were in position in all approprate
places at the Airport, except at the junction
of Runway 28R with 15L where an n]l:E
run-up board bearing the phrase “Run-up 1
was in existence. In some cases, however,
there were run-up boards on both sides of
the runway and in some cases only on one

sicdle,

11. Lighting system.

For the purposes of this report it is only
necessary to deal with three different cate-
sories of lighting,

(a) Taxi-way lights. These are GImini-
directional lights let into the surface of the
concrete and were present both n the run-
ways and the strip. Their purpose is to
enide aircraft to or from a particular posi-
tion on the airport. The lights are 80 ft.
apart on straight stretches and more closely
together at the curves, So far as the run-
wavs are concerned these lights are not
]’}l:l.-!._'l._'d at the centre of the runway but are
closer to that side which is nearer to the
central area. The lights are so placed that
if an aircraft straddles them it will be able
to proceed in safety.

(b) Stop bar lights. The division
between each of the blocks into which the
operational part of the airport is divided is
capable of being illuminated by red stop
bars, which are sumilarly let into the surface
of the concrete, In the case ef taxi-ways
the red lighting proceeds in an unbroken
line from one side to the other, but in the
case of runways the red lighting is broken
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(shown ¥ size)

G"EOS—,’: Gyro Placforms, Floated

Rate Integrating Gyros, Vertical, Free,
Directional, Rate Gyros and Gyro opera-
ted Rate Switches—compace, lightweight,
hermetically sealed.

[thawn aclual rize)

SY“tHROS—Tmnsmi:ms, Cons

trol Transformers, Resolvers, Repeaters,
and Differentials in Bu Ord Sizes 13, 11
and 8. High accuracy and environmental
resistance.

[shown Y5 size)

SERVO MOTORS-nizh o

que, low inertia Servo Mortors, Servo
Motor-Generators, Inertial and Viscous
damped Servo Motors 34" to 134" Diam-
ercr.

p {shown full size)

MECHANICAL DEVICES

Counters, Electro-Mechanical Compurers,
Hermetic Rotary Seals, Aircraft Inscra-
ments and High Temperature Resistant,
Chemically Inert, Machinable Ceramics.

[shown W4 size)

El!t'l'ﬂﬂ"'cshmmmm and

subminiature Servo Amplihers and Mag-
netic Amplifiers “potted”™ for convenience
of installation and long life.

| et R L

Bulletin giving physical and technacal
data on the vanous Kearfoor Products
will be sent on request. The Kearfore
organization 15 available to assist in
the d':\rdnpm:nt and manufacture of
other precision ComMponents ¥You may
require.

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.

SYSTEMS

Aircraft Navigational
Systems

Industrial Servo Systems

Servo Analog-to-Digital,
Digital-to-Analog Converters

Electro-Hydraulic Servo
Systems

Send For Technical Data Sheets

Sales-ond Enginearing Officer: 1378 Main Avenue, Clifton, M. J.

Midwest Office: 188 W. Rondolph Sireet, Chicago, lIl.

South Central Office: 4115 Denton Drive, Dallay, Texas

Weit Coast OFice: 253 M. Yinado Avenve, Posodena, Calif.
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Friend or Foe?

RADAR is the central nervous system

in today’s supersonic planes. It identifies
friend or foe; it flies the plane; it scans
the skies; it fires the guns; it directs the
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towards the centre so as not to interfere n
any way with the nose wheel of arcraft
|H|r.’|::|r! or taking off.

At ﬂ'lr_ timie 1-{ the accoident the taxi-way
h”hl:ll'-’ was fully installed and capable of
I]LIIIF_: nsed as desired, It prov ulutf a1 clear
mdication when switched on at might and
also in day time during a dark fog, In the
case of bright ‘-.II11'-1I:IIi1_ ar fog Iu.Lninp.IlllL'i.]
by bright light the green taxi-way lighting
was not obvious, though it could be seen
if specially looked for.

The mstallatiom of red stop bar lighting
had not been com 'u'lltu:] at the hime ur the
accident and it was u]!]'-. in use at night time.
The system 15 E[u:gmd sn that ﬂu Ereen
taxi-way lights and the red stop hnn can
be used in conjunction, the former indicating
to a pilot the wav he has to go and the latter
both protecting his ronte from others and
also serving the secondary purpose of Keeping
him on the way indicated by the green taxi
lichts,

(¢) Runway lights. These are a don
ble row of !ighh let ntn the concrete of
the runwavs and shining up and down the
nway only. Their use was and is for the
assistance of p]]nh taking off and landing
in darkness or in conditions of poor visi-
hality. At the tme of the accident all
TUNWays were LqulppLd with these lights
L*\-r_:.pl: Runway 15L/33R. There were no
such lights on the qtrlp

12, At the begimning of the runways at
London Airport md some 70 vards to one
side of their edge is a hard standing place
for what 15 l;fllh,tl the Runway Controller’s
dravan. This carpvan 15 moved from the
beginning of one runway to another in ac-
cordance with the decision of the Airport
anthorities from Hime to time as to which
runway 15 to be used.

13. In addition to the above, imformation
regarding the various runways and taxi-ways
at ]nndnu Airport 15 puh]nhtﬂ from time
tor time for the use of aircraft operators and
their pilots,

Captain Waits and First Officer Barratt
had available to them in their aircraft a
publication issued by International Aemdio
Limited (known as “the Aerad™), which on
ong plan, called the L;mdil.lg Chart, indi-
cated the direction and compass heading
numbers of the runways at London "'urpm’f
as well as nhuumg the strip and the taxi-
wavs, and on another plan, called the Trathe
Blocks Plan, showed the system of block
numbering to which I have previously re-
ferred.

B. GROUND CONTROL SYSTEM

14. No wrcraft at London Awrport s
allowed to move along the taxi-ways or run-
ways unless prior approval has been obtained
from the appropriate controller.

For the purposes of this report I can
it myself to a short description of the
control exercised on aireraft on the gmum!
by two controllers called the Ground Move-
ment Controller and the Aerodrome Con-
trol Officer (Air). They are assisted by
information obtained by them from  the
Runway Controllers at the runwavs in use
at the particular time, The Ground Move-
ment Controller and the Aerodrome Con-
trol Ofhicer (Air) at the time in question
worked side hji.' side in the old control tower
to the north of Runway 1 and just south of
the Bath road; they now work in similar
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proximity in the new control tower,

The Ground Movement Controller (sub-
'-.u|u;:|t|1. called the “"Ground Lurltru"::r"}
is responsible for the control of taxying air-
craft and also that of directing aircraft and
all vehicles on the movement area, His
colleague, who s generally known for short
as the “Air Controller”, has the duty of
controlling the takeoft and landing of air-
craft. "ﬁ. hen condihons are L'."”[I he has
also more extensive duties m relating to
landing aircraft, but on the 16th January
at the time in guestion all landings were
mstrument kndings and the Adr Controller
was  in +.r:.|1-cq11|.-1'1:-t only concerned with
:I!'?[hfn]e’l-i.‘llillg gircraft when they had become

craft. Fach uses a different rado frequency
and is not able to listen in to the frequency
of his colleague,

In the case of mircraft 1}!{1-:.'1:1:{H1'|g to a
hake-off pmitmn it is, in the case of piston-
engined mircraft, the duty of the Ground
Controller to direct the mircraft and control
it during its passage from the parking arca
to the run-up EHJHII’ for the ranway n ques-
tion. If the approach of the aircraft to
the - L] 1}[?111’r necessitates the crossing
of a runway in use. the Ground Controller
will not allow the aireraft to cross such
runway  until  he has received permission
from the Air Controller.

In case of piston-engined aircraft, the
Ground Controller will normallv hand over

the nest to land,
5. Each of these

radin-telephonic . commumication

bwo controllers s 1n the aircraft to the Air Controlles anee
| air-  has reached the run-up point,  1F then e

1t

Two on the job make any mission nwice
as easy . .. just as dual ARC Omni instal-
lations double efficiency, ease and confi-
dence in navigation. With dual omni 15D
equipment, a single pilot can make a fix
faster . . . he can fly any omni track while
also cross-checking for position. It's eas-
ier to make transition from omni to run-
way localizers.

With two pilots, the work can be
shared for greater ecase, by using both
omni instruments simultaneously for dif-
ferent jobs.

ARC 15D Omni i1s compact, light-
weight, CAA certified, and now employs
new course indicator which combines
course selector and cross-pointer meter
in a single space-saving unit.

Lighten the load with ARC DUAL
omni. Specification data sent on request.

Dependable Airborne Electronic Equipment Since 1928

Aircraft Radio Corporation

BOONTON, NEW JERSEY

Omni Receivers * UHF ond YHF Receivers and Tromsmitters « LF Receivers ond Loop Direction Finders
* 10-Chennel lsclotion Amplifiers = B-Walt Audie Amplifiers = 900-2100 Mc Signal Generators
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Creative engincering ideas need room to grow —
like the 1,453,000 square feet of floor space main-
tained by Goodyvear Aircraft Corporation at its
Akron plant; the 924,000 square feet at its
Litchfield Park, Arizona operation; the 191,000
square feet at its Wingfoot Lake, Ohio facility.

Creative engineering needs modern tools and
equipment—like the Goodyvear-built computer lab-
oratory, one of the largest and most modern in the
world; like the new multimillion dollar engineering
building now under way at Goodvear Aireraft,
Akron: like the new electronics engineering build-

THE TEANM TO TEAM WITH

ing and laboratory now under construection at our
Arizona plant,

Creative engineers need scope and challenge to
thrive—like the pioneering assignments now under
way at Goodvear Aircraft in missiles, metallurgy,
jets, electronies, airships, plasties, helicopters,
radar, guidance, and countless aireraft components.

Send resumé, or for application form write: C. G.
Jones, Personnel Department, Goodyear Aircraft
Corporation, Akron 15, Ohio. Plants in Akron and
Litchfield Park, Arizona.

 GOODFYEAR AIRCRAFT
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comes the duty of the Air Controller to
take the aircraft to the take-off point and
m due conrse give it clearance for take-off.

16. A difference of practice, of some im-
portance in this Inguiry, obtains in the case
of turbine-engmed aircraft since these re-
quire a much shorter period for running up
their engines before taking-off than do pis
ton-engined aircraft and lengthy running of
turbine engines on the ground is to be
avoitded because of the uneconomic con-
sumption of fuel thereby entailed.  Accord-
ingly in the case of turbine-engined aircraft
it has been the practice for the Ground
Controller to hand such aircraft over to the
Air Controller whilst the aircraft in question
is approaching what for a piston engined
aircraft would bhe the run-up pn.ﬁitiﬂn_ '

The object of this difference i practice is
to avoid unnecessary delay to turbine-engined
aircraft, which will, if at all possible, in
consequence not pause at the ren-up posi-
tion bnt proceed straight to the take-off
point and there do any necessary running
up of their engines.

17, In the case of its being necessary for
A taxving aircraft to cross a ronway in nse,
not only is permission sought by the CGround
Controller from the Air Controller hefore
the crossing is permitted but, once such
permission has been given, the Air Coutreller
|I|-'_H.'L'H a stop marked “Runway Obstructed”
acrass the plan of the runway on the hoard
m front of lnm so as to ensure that he
should not by any oversight give clearance to
an aircraft to takeoff or land before the
Fixving arcraft has completed the crossing.

18. Assistance to the Ground and Air
Controllers in the control tower was and
is provided in certain circomstances by the
“Ittl‘-"-'.l}' Controller im s caravan at the
beginning of each of the runwavs in nse at
any particular time,

The Rl’iﬂwl-'l:’r’ Controller’s caravan 1s con-
nected by three racho-telephone loudspeakers
to the circuits of the Groimd Controller,
the Air Controller and the Ground Con-
trolled Approach. He is also connected by
telephone to the control tower and to the
switchboard of the .-'ii:rlmrl'. His dubies arc
to log the time of aircraft taking-off and
I:ulﬂitlg. to sce that runways in use are ]:1;11[
clear and that there 1% nothing amiss with
nircraft passing him to take off or about to
land.

When vistbility 15 bad the dubes of the
HLHM';L}' Controller are increased and also
become of much greater importance sinee,
i addition to his duties in clear weather
which remain, he has the additional task of
caleculating the runway visual range by refer-
ence either to the marks sitoated at the
sides of the ranway, to which I have already
referred, or to lights and fares situated at
certain fixed distances along the side of the
runway in question.  1he [11!“ of caloulating
the runway visual range falls PO the Run-
way Controller whenever visibility falls he-
low 1200 yards and he has to report any
change in runway visual range 'w telephone
to the Control Tower,

It 15 worthy of note that the practice of
msing  Runway  Controllers  as  described
above, which 15 often of value as an addi-
tional &:Ifﬂgnurd, 15, I understand, only fal-
lowed at United Kingdom airports,

C. NARRATIVE

19. The Viscount in question was re-

AVIATION WEEK, October 10, 1955

Meet Hy Trol...

)

all-weather friend to pilots

Hytrol, Hydro-Aire's Anti Skid Brak-
ing System is not only a staunch
friend for a pilot to have during any
landing under tough conditions. It is
a valuable standby to augment pilot
control during landing runs under

any conditions.

Hvtrol gives the pilot power to re-
duce roll in rain, snow or ice to with-
in 50 feet of required distance for
dry conditions (C.A.A. tests). In ad-
dition, Hytrol is an obedient servant
always: to keep landings straight
and smooth; to get rid of lots of
knots mighty quick and if you have
to; and to cut down tire and brake

maintenance,

Actually, you'll find Hy Trol a heck
of a nice little guy to have around!

every airplane that needs

@unwuy ﬁgéds hﬂ@lﬁ

it
- l...;

a product of

NDROAR

{
i

————

.

hvirol

is Standard
Equipment
on: B-47,
B-52, A3D,
B-66, RF-84,
F-100.
Installations
on: DC-4,
DC-6. DC-T,
C-46, C-54,
C-97, C-118A
C-130, B-377,
R5D, R6D,
P2V-5,

F9F, F-80,
F-89,
F-101A,
B-360,
YE-60.
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who also make
FUEL PUMPS * TURBO MACHINERY

FUEL VALVES = HOT AIR VALVES
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BURBANK, CALIFORNIA = Aviation Subsidiary of CRANE CO.
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"NEW LOOK” inJET VTO Plane Design

Ryan test pilots and engineers are embark-

ing on one of the most exciting. .. most un-

usual aeronautical projects ever conceived.

Behind these gates, a new, all-jet Ryan ver- “
tical take-off airplane is under development
for the Air Force, The results hold promise of ]
being as revolutionary as aviation's change

fram propeller-driven aircraft to jet power.

':T . . |.. [

9 L

Another Example of How

RYAN BUILDS BETTER

Today, backed by 32 years of active contribu-
tion to aeronautical progress, Ryan holds more
military prime contracts than ever before. With
1 out of 6 employees an engineer, a scientist or
employed in a supporting technical position,
Ryan can capably perform the jobs that require
special abilities in all phases of design and
production of piloted aireraft, drone missiles,
airborne electronies, weapons systems and high-
temperature parts for every type of heat engine.

The development of a challenging new concept
in vertical take-off jet aircraft has been entrusted
to Ryan by the U, S, Air Force because Ryan
has succeeded in solving many of the air age’s
most difficult jobs, and has conceived and pio-
neered a basic design that is ingenious and
promising. Already Ryan has put in six years of
research and development on this aircraft...the
latest in a long series of Ryan achievements that
have made aviation history.

Engineers looking for a challenging future will find outstanding opportunities at Ryan.

AFTERBURNEND & PILOTLESS
JET COMPONENMTE JET AINCRAFT

[ To— ey

METALLURGICAL WEAPONS AOCKET wmoToRE AIRCRAFT EEHAUST
EMGINEERING SYSTEMS & RAMW JETS & DUCTING SYSTEMS

AIRCRAFT & AIANORNE ELECTRONICS
COUMPONENTS EQUIPMENT

® SAFETY

ferred to and known by the last two letters
of its registration number, namely, Oboe
King, and 1 will accordingly refer to it as
such in my description of what took place
on the 16th January, 1955, On that day
Captain E. ]. Waits was detailed to act
as captain of Oboe King on flight No.
BE130 to Rome and Athens and subsequent-
ly on to Istanbul, with departure time at
10 a,;m, Captain Waits had been employed
as a captain by British European Airways
since April 1946 and had had approximately
7.800 H}'ing hours of which 1,150 had been
on Viscount arcraft.

20. First Officer R. S, Barratt was detailed
as first officer on the flight in question. From
1946 to 1950 he had been emploved by
Skyways as a Captain. He had joined Bn-
tish European Airways in January, 1951,
as a first officer and had had 7.860 hours
flyving experience at the date of the accident
of which 995 hours were on Viscount Air-
craft, Both Captain and First Officer held
valid Air Line Transport Pilot's Licences.

21. Captain Waits and First Ofhcer
Barratt went to their aircraft some >U
minutes before the scheduled time for take
off in order to carry out the necessary checks
and Captain Waits decided, and informed
First Officer Barratt of his decision, that the
First Officer would pilot the aircraft on the
first leg of the journey to Rome, This is
a system frequently adopted in aircraft
operated by British European Airways and
is approved by the operator not only because
it affords a method of giving handling ex-
perience to first officers, who are potential
captains, but also because the Captain can
more readily monitor the operation of the
aircraft.

22. Visibility was too bad for Oboe King
to attempt to takeoff at the scheduled time
and it was not until about 11:20 a.m. that
there was sufficinet visibility on the runways
for the Captain to consider moving Oboe
King from the parking place, which was
in block 18 at the extreme east end of Run-
way No. 1 or 28R. Captain Waits, being
in radio-telephonic communication with the
Ground Controller, heard the periodical
statements issued by him of the rmnway
visual range at each of the two runways in
use that nmrn[ng, nﬂn'lf_']]r' F..l.lﬂ!-t-‘:l]-' No. 6.
or 15R, and Runway No. 5, or 10R.

The minimum runway visual range laid
down by British European Airways as re-
quired for a Viscount to takeoff at London
Airport was 150 vyards, this being considered
the minimum necessary to enable a pilot to
keep his aircraft on a straight course when
moving along a runway to takeoff. At 11:13
Captain Waits informed the Ground Con-
troller he would like to start if the then
runway visual range of 150 yards was main-
tained and at 11:33 Oboe King was given
permission to and did start its engines.

23. Shortly after this Captain Waits in-
formed the Ground Controller that he wish-
ed to use Runway 15R and this was ap-
proved. He had only once previously taken
off on that runway, but chose it on this
accasion since he was late and it was the
nearer of the two runways in use. There
was also some indication that it had the
better visibility, He then received his air-
ways clearance, or initial routing instructions,
for Rome and at 11:38 am. received per-
mission to taxi west along Runway ISR to

AVIATION WEEK, October 10, 1955

FASTENER PROBLEM

Type LH2424, for temperatures to 550° F. Type N2424, for temperatures to 250° F.

Strong, self-locking threads
for tapped holes in soft metals

Tapped holes in soft metals have long rrt'svntml problems to aireraft manulae-
turers. Threads wear rapidly, are easily damaged and are susceptible to stripping.
Bushings made of harder alloys are a partial solution. Such inserts, however, have
a tendencv to shake loose under vibration, or to back out when the bolt is re-
moved, The only alternative is to position them with a secondary fastening device
such as a key or a “Dutchman” pin which then presents a difficult and costly
service problem. In cooperation with aircraft and aireraltt engine builders, ESNA
has developed a new bushing desi;fn which eliminates these problems, Type 2424
bushings are self-locking externally and internally, They provide a one-piece,
vibration-proof steel threaded insert that develops AN tensile loads, is dependably
self-retaining, vet can be readily removed with simple tools.

Easily inserted in an NC-2 tapped hole, using simple tools, the type 2424 bush-
ings are locked in place by the interference action of the patented Lok-Thred sys-
tem, which reforms the socket thread to the equivalent of a perfect selective fit.

The internally-threaded sections use one of two thoroughly-proven ESNA self-
locking devices, For temperatures up to 250° F., the new bushing is available with
the famous red nyvlon locking collar. For service between 250° and 550° F., it
comes equipped with the all-metal LH locking device that has been tested on
many types of ESNA high temperature lock-
nuts. Both bushings are 11\’:1i|11’[}!13 in sizes
# 10 through % and the locking devices pro-
vide performance and reusability per Speci-

fication AN-N-3b and AN-N-10a.

Type 2424 bushings can be installed in any
material whose hardness is less than 25 Rock-
well C, including aluminum, magnesium, plas-
tic and mild steﬁ castings, Sim[:ﬁ;iﬁr:[l installa-
tion and field maintenance techniques save
costs. And because Lok-Thred method of ex-
ternal locking creates less hoop stress in the
hase of the casting, edge distance or boss size
is reduced . . . with resulting weight savings.

“Lok-Thred”” econtour displaces metal
from crests of socket threads to pro-
duce eguivalent of a perfect selective
fit. Original socket threods con be re-
worked as many as fen limes and new
bushings inserted.

— — — —— —— MAIL COUPON FOR DESIGN INFORMATION S
: Elastic Stop Nut Corporation of America :
| Dept.NB1-925,2330 Vauxhall Road, Union, New Jersey |
I Please send me the following free fostener information: [
| [] Details of type 2424 bushings. [] Here is a drawing of our product, |
[ What self-locking fastener would I
| you suggest? |
l Name __Title__ &= |
l Firm = |
; Street }
| City S Zone________ State |
L——ﬂ—-_-______-_________-__-HI'_“——J
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CHOOSE YOUR 292 SERVO

These high performance 400 cycle servos conform dimensionally with Bu Ord specs in
many models. Greater efliciency, minimum air gaps and extremely high torque-to-inertia ratio
is attained by precision manufacturing. 60 cycle units can be made available.
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S1all No Load
Type Torgue Speed
Number Mounting in Oz, Minimum
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HiI Temp application
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Many of the above units can be supplied with gear train to your specifications.
Other servos to your requirements.

Write for [urther details, giving type number.

Other products include Actuators, AC Drive Motors, DC Motors,

Motor-Gear-Trains, Fast Response Resolvers, Servo Torque Units, Synchros,
Helerence Generators, Tachometer Generators, and Motor Driven Blower
and Fan Assemblies,

MANUFACTURING CO.

Your Rotating Equipment Specialist

avionic division
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the holding position for Runway 15R.

The Ground Controller at the same time
asked Captain Waits to let the Controller
know as a check when Oboe King passed
the Control Tower and when it was clear
of Runway 23R. The Control Tower would
h.au: to be passed to starboard at a distance

SOME 351] yards, whilst Runway 23R
W :Juld have to be passed to port some 50U
vards beyond the Control Tower,

24. Cﬂphm Waits and Fust Ofhcer
Barratt, who had never previously taken
off from Runway 15R, consulted the Aerad
they had on board in order te ascertam
their route to 15R before moving oft from
their parking place. They observed that
they simply imi to proceed straight for the
full length of 28R in order to arrive at 15R.
The pages of the Aerad which they consulted
showed the varions turnings off 28R in the
course of its length, including Runway 23R
and the strip.

There was no clear indication on the plan
that the strip was not i use and none that
it was ohstructed at any point in its length.

The Aerad was kept open between l'.f"-p
tain Waits and First Ofhcer Barratt in the
cockpit whilst Oboe King taxied to its
assumed takeoft position, but it was never
again consulted by cither of them, Neither
pllﬂl’ attempted to count from the Aerad
the turnings that would have to bhe passed
hefore the Lnd of Runway 28R was reached
50 as to be able to check the number as the
aircraft |!I€I!i.1-i-|:4.'] them.

25, First Officer Barratt at the controls
concentrated on keeping the airctaft on the
centre line of the runway. Captain Waits
also had a close regard to this, but alse
noticed green taxi hghts cross his plth from
starboard to port and lead off down Runway
23R. He saw no other green taxi-wav h"hl."a
and First Ofhcer Barratt nﬁhtr?d none at 'iﬂ

| am satisfied that the green taxi-lights
leading to the end of the runw av were
switched on at the time and could have
been seen after the junction with 23R had
Captain Waits or First Officer Barratt been
concerned to pick them up.

Captain Waits was able to see the Con.
trol Tower as he passed it and reported this
15 IL'quhi'r_d He next ttpﬂrttd passIng
HHt'ru{ﬁ 23R as he had also been Tu.plﬁh.f]

The distance from the L-:]n{. of the
-.ﬂquLtL at the entrance to I*‘-. to the
nearest edge of the concrete at the entrance
o the strip is anly some 150 vards, whereas
the distance from the same n_tlifn of 23R to
the end of Runway 25K 15 ﬁlhmlt 1100 vards.

Notwithstanding this, both Captain Waits
and First Officer Barratt when [h{_f-. came to
the junchion between the strip and Runway
28R thought thev had come to the end of
the latter.

They both thought thev saw ahead of
them the end of the concrete, they saw
something which so far as width and surface
were concerned appeared to be a runway
on their port side, and they observed that its
magnetic heading was 150°. They both
accordingly felt quite sure thr:*u had reached
15R and Oboe King was swung round to
port so as to be ready to takeoff. No steps
were taken by cther pilot to check thair
position although they did observe a block
number board on their port side, the number
on which they could not read as it was edge-
ways on to them,

At the time in question, the fog was ex-
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tremely dark and the conditions were such
as Captain Waits had never before expen-
enced, Apart from a military transport
operation m wartime First Officer Barratt
had never takenoff in similar conditions
without the aid of lights. There were no
lights, whether taxi-way or runway, showing
on the strip at the time,

27. Shortly before reaching its position
on the strip Oboe King, pursuant to the
practice with turbine-engined aircraft already
mentioned, was passed over from the
Ground to the Air Controller.

At 11:43 the pilot reported to the latter
as being in the holding position on Runway
15R whereas in truth the aircraft was on
the strip.

Runway visual range had then deteriorated
to 100 yards on 15R so Oboc King had to
await an improvement. Whilst taxving to
this position Captain Waits had heard con-
versations between Ground Control and a
Trans-Canada Constellation which, owing
to had visibility, was returning from Runway
10R to the lnr]-.mg place via Runway 051,
which in the reverse direction is 23R and
crosses the strip towards its north-castern
end.,

At 11:45, whilst waiting in position at the
strip, Captam Waits t]mught he saw the
Constellation and reported to the Air Con-
troller that he saw it cross the takeoff end of
15R and enter 10L, i.e., cross in front of
Oboe King and turn to the right in the direc-
tion of the parking place from which Oboe
King had come.

In fact Captain Waits did see the Constel-
lation. but he saw it at the intersection of
Runway 23R and the strip and not at the
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For research and testing on
rockets, guided missiles and
jets. Fifteen ranges, up to
10,000 P.S.1.

Since its introduction, the Tele-
dyne has rapidly gained an en-
viable reputation with aircrafe
research and test personnel. This
rugged instrument transmits high
pressure data from hazardous to
protected locarions. High fre-

Bonded strain gage construction
makes the Teledyne insensitive
to vibration or shock and it is
easily disassembled for clean-our
and repairs. High frequency re-
sponse, linear outpur over full
pressure range, Temperature com-
pensated for zero shift and sensi-
tivity change.

PLEASE NOTE: Contact vs for calibra-

ton service on Pressure Transducers.
0 to 25,000 P.S.1.

Write for lllustrated
Literature

TABER INSTRUMENT CORPORATION
SECTION 49

111 Goundry 5t.,, N. Tonawanda, N. Y.
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For transmitting
rotary power
or control .. ..

nothing beats a
FLEXIBLE SHAFT

With a flexible shaft, you can provide any two
parts with a direct, mechanical connection
which is unaffected by vibration and temperature
extremes, and which is far less vulnerable

to damage or operational failure than other
methods of rotary power transmission and
remote control.

The strong, flexible construction of the shaft
gives it the further advantages of compactness,

space-and-weight saving, and ease of installation.

Consider using flexible shafts wherever power
or control has to be transmitted between

two points whether it be just a few inches or
distances up to 50 feet or more.

A
For Flexible Shaft “Know-How'" —
nothing beats 5.5.White's experience

S.5.White engineers are working closely with

the aircraft industry in helping solve their flexible
shaft problems and working out new applications.
Take advantage of their help. There's no obligation.

Flexible shaft
information

for you...

Bulletin 5306 has basic information and data
on selection and application. Send for a copy.
Address Dept. V.

S.S.WHITE INDUSTRIAL DIVISION
10 East 40th Street, New York 16, N, Y.
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intersection of Runwav 23R with Runway
15K at the beginning of which Caphain
Waits thought he was

I discuss later whether these MESSALEeS
about the Constellation should have indi-
cated to the control ofhicers that Oboe King
was not 1 fact where it had been n:fpruhd %
beimng.

Z8. At 11:48 runway visual range on 153R
was teported as 200 vards and Captain
Waits requested clearance to takeoff which
he was given. He was told the runway was
clear and that there were no other taxving
aircraft, He then commenced his takeoff
along the stnip and when about to become
airhorne crashed into the barner,

Between starting to move down the strip
and the moment of the crash the Air Con-
troller asked him whether he was some
distance down 13K and was told that he
was “rolling” about 200 wvards down 13R
This request by the Air Controller had been
]uum!jt-:_l;l |1an. i h_1|_-|:|-]|cl|1;_- call to him from
the Runway Controller at the beginning of
15R, who could not see Oboe King, but whie
from the sound of its engines had thought
it was some way down Runway 15R, POSSI-
hlv at the intersection with Runwav 23R

I will diseuss later whether the Runway
Controller should have suspected there was
something amiss any earlier.  The action
that he took when he took it was too late to
have l}IL'\'L'Ill“L'El the accident.

29. The Runway Controller heard the
sound of the crash and reported this to the
Air Controller at once. The alarm was
immediately  given, but since no one at
the time knew Oboe King had takenoff on
the strip and wision was ohscured by the
fog, the rescue teams were originally given
inaccurate directions, In consequence they
did not reach the scene of the accident until
some ten minutes later. [ am satished that
no one is to blame for this delay,

D. DISCUSSION OF THE CAUSE OF
AND  RESPONSIBILITY FOR THE
ACCIDENT

30, In the course of the Public Inguiry
it became clear that the cause of and re-
-.|'|-:.|r1-;1']}1'];i1§.' fuf the accident |'_'|!l11'|l'] HI:l]‘_v.'
rest in whole or in part with (a) Captain
Waits or Captain Waits and First Ofhcer
Barret (h) the Ground or Air Controller on
dutv at the time or both of them (c) the
Runway Controller on dutv at the beginning
of runway 15R and (d) the Ministry of
Transport and Civil Aviation as owner of
the airport,

I will consider each of these }1H'-'-Zi:|1i|i|i|."1
m turn.

31. Captain Waits was in command of
the aireraft at the time and was, in accord-
ance with the Operations Manual of British
E-'_u[-'.p:_;m AITWavs, |'-.-a[hr.'|s|t.1|:-h' for exercising
operational control of his aircraft. He frank-
lv recognised at the Ingquiry that in takingoft
on the strip he had made a mistake.

\¢ hetween himself and First Officer
Barratt he accepted full responsibility  for
what had happened and n gving his evi-
dence. which he did franklv and clearly,
he endeavonred in a manner which one
conld not but admire to absolve his hrst
officer from anv measure of responsibility

32. It is clear that no accident would have
],;]l'nl].._-[u_'rl but for the f:lﬂ_ It 15 also L]L;IF
that both the Captamn and First Ofheer
had no doubt whatever of their position;
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PROBLEM: GRAVITY

Interested in it? So are we!

For part of the work in advanced design at Martin
includes an overall search into the basic laws of the
universe—probing the unknown in every field that
relates to airborne systems.

As a result of this far-reaching program of ex-
ploration —which includes the establishment of an
independent laboratory for pure and advanced re-

search —exciting new long-range developments have
created exceptional opportunities at Martin on proj-
ects of the highest priority and importance,
Opportunities such as these are an engineer’s
dream!...If you are one of the many creative engi-
neers who are lost in large organizations, anchored
to static, non-creative jobs — ceiling zero, visibility
zero — yvou'd do well to look into the Martin story.
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had they been in doubt there were various
methods available to them of checking where
they were which they would no doubt have
used.

The question, however, is whether in the
circumstances then prevailing they should
have allowed themselves to be so confident
of their position that they did not seek any
check to make certain that their confidence
was well founded.

33. In favour of both pilots it can be said
that there was no positive mark or sign
visible to them to indicate that they were
not in the correct position to takeoff, that
the strip was, so far as width and surface
material were concerned, indistinguishable
from' a runway, that its magnetic heading
was correct and that before takingoff, Oboe
King had been specifically informed in
answer to an enguiry that the runway was
clear,

34. As against these considerations, how-
ever, both pilots appreciated that in proceed-
ing from their parking place along Runway
18R to their assumed takeoff position they
had been moving in conditions of very poor
visibility resulting from a dark fog,

It 15 commin L"nnwledge that n 'an;_;]r
conditions it is difficult to judge distances
and easy to imagine things at or near the
extreme range n% vision which are not in
fact what they appear to be,

In my judgment Captain Waits should
not have n.'licg. as he dig. without any other
check upon what he thought he saw in the
dark fog to be the end of the concrete of
Runway 28R, even though this was coupled
with the existence on the right compass
heading of the concrete surface of the strip.
The conditions for takeoff which confronted
him when he turned into the strip were
such as he had never previously experienced
in London Airport in that there was a dark
fog and there were no runway lights to
assist the takeoff,

Had he not been over-confident 1 find
it dificult to believe that he could have
mistaken the 150 vards distance from the
entrance of Runway 23R, which he correctly
identified and reported to the Control
Tower, with the distance of about 850 vards
which he should have traversed after leaving
the junction with 23R before reaching his
correct position at the beginning of Runway
15R.

He did not make a full use of the Aerad
Landing Chart; he could, had he been con-
cerned to verify his position, have picked up
the green taxi-way lights, at intervals of 50
yards, leading on from the junction with
Runway 23R to the comrect position for
takeoff.

He could, when he saw no taxi-way lights
ahead and no runway lights on the strip,
have communicated with the Air Controller
and asked for these to be switched on.

It is also true that he could, had he been
in any doubt, have checked hLis position
accurately by approaching nearer to the side
of the strip so as to have been able to read
the numbers upon the block number board
which he did notice edgeways on at the
side of the stnp.

I do not feel, however, that in this re-
spect alone he could be criticised if he had
in any other way verified his position. These
block number boards are small, peculiar to
London Airport, and their use does not
readily appeal to pilots, who cannot be ex-
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Actual extrusion fallure

. « « then call in your Parker
field engineer for help

Having trouble with O-ring fail-
ures? Nibbled, worn, battered,
leaking like a sieve? Whether
your problem is in the basic de-
sign or compound, it's time to
call a Parker representative.

Parker field engineers are
trained trouble shooters. There
is one in your area. From Parker
you can get exactly the right
O-ring and gland design for your
specific application.

Compare Parker O-rings with
any other make. You'll find that
Parker O-rings are precision-
molded of superior compounds.
They have been developed as the

Pcr

result of years of experimentation
to provide the proper elongation,
tensile strength, compression set
ratings, resistance to oils, fuels,
chemicals, and high and low tem-
peratures. Laboratory and service
tests make sure that all rated
characteristics are held.

Call your Parker representative
for assistance. Mail the coupon
for free technical bulletins about
O-rings.

RuBBER ProbpucTts DiIvISION

The Parker Appliance Company
17325 Euclid Ave,, Cleveland 12, Ohio
1538 So. Eastern Ave., Los Angeles, Cal.
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Hydraulic and fluid
system components
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Heat failure was caused by a combina-

tion of compound and design problems.
Parker field engineer was called. Leaks

were stopped . . » and complaints ended.
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Spiral failure, rare but curable with

the experience of Parker field engineers,
is usually caused by a combination of
design, lubrication, and compound faules.
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Compare actual sur;'lplas..- Ask your

Parker representative to check your spec-
ifications and design. Let him prove how
Parker O-rings seal better, last longer.
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Service Counts—AT CANADAIR

Wherever Canadair aircraft fly, you will find Canadair field service repre-
sentatives. Their unique record for prompt, efficient servicing of Canadair
Sabres operating in NATO air forces is typical of these men in action.

At present, more than 200 technically trained personnel are providing service
on some 2000 Canadair aircraft located in Europe, Asia and North America.
Mobile training units have been provided to instruct ground and flight
personnel. Overhaul and repair assistance and accident prevention engineers
are available to the customer as required.

In service and in the rapid availability of parts and equipment throughout
the world, Canadair has literally eliminated ocean barriers .. .another
reason why people who know say “you can count on Canadair,”
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pected to remember the numbers if read
and must check them by reference either to
the Control Tower or a detailed plan 1n
their Aerad.

35, My conclusion therefore is that so
far as Captain Waits is concerned he made
a mistake due to over-confidence. He should
have checked hs position, and his omission
to do so was a cause of the accident.

36. First Officer Barratt was not, of
course, in command of Oboe King.

He was, however, controlling the aircraft
and had the same opportunity for observa-
tion as had his captan, 1 have anxiously
considered whether the presence of Captain
Waits in command of the aircraft can com-
pletely exonerate First Offhcer Barratt, but
| do not think that such a conclusion would
be right.

If the argument were accepted that in
circumstances similar to this case the first
officer could rely exclusively upon his captain
taking full responsibility, T think there might
be a serious risk of a reduction in the high
standard of care at present exercised by, and
indeed expected of, first officers. Since
First Ofhcer Barratt was in physical control
of the aircraft he should, m my opinion,
have satished himself that he was in the
right position before he tookoff; the position
might be different had he expressed doubts
as to his position to his captain and been
over-ruled by him,

In my judgment, First Officer Barratt was
as equally over-confident as Captain Waits
and like him should have checked his
position before takingoff. 1 find that his
over-confidence was also a cause of the acci-
dent, though his responsibility was less than
that of Captain Waits.

37. In dealing with the ahove matters
I have not relied upon or mentioned the
lack, on or near to the entrance to the strip,
of any of the various marks on the ground
referred to in Paragraph 9 above or of the
notice boards and sign posts, referred to in
Paragraph 10 above, other than the block
number board. [ have excluded the lack
of these various indications, which might
have caused doubt to those in the aircraft
of their position, because of the lack of
uniformity at London Airport at the time
of the accident to which 1 have made refer-
ence in Section A of this report.

It was difficult enough when members
of the Airport staff were giving evidence
for them to remember what particular notice
boards or marks were to be found at or
about the entrance to any particular runway
and I am quite satisfied that no pilot, using
London Airport amongst many others, could
hope to memorise the various differences.

Moreover the lack of uniformity, to which
pilots using London Airport have become
accustomed during the many changes con-
sequent upon its rapid development, has
not unnaturally led them not to place too
much reliance upon the absence or presence
of any particular marks or notice boards.

Nor do [ think that those in the aircraft
can be blamed for not having noticed the
absence of the Runway Controller’s caravan.
In any case this would have been some 70
vards from the side of the runway and, in
the conditions of fog prevailing, might not
have been visible. Moreover the exact posi-
tion of the caravan at the heginning of
particular runwayvs is subject to some varia-
tion, as I was able to observe during my
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AND EXTENSION WIRES

g “MIL" SPECIFICATIONS.

XX T-E makes all types of “MIL" spec wires.
:":': Take your pick from the list below. Most

W are in stock. If you don't see what you
il "
b want, let us know. That's our business—

S making the wires you want.

s MIL-W-5845A—Iron Constantan

;i:- type | Classes A, B,C,D,E F, G, H, 1]
s Gages from 14 to 30

XX type Il Classes A, B, C 8 ochms,/100 ft.
AN type lll Classes A, B, C 8 ohms /200 ft.

W MIL-W-5846A—Chromel Alumel

typel Classes A, B, C, D, E,
Gages from 14 to 26

ot

i:; type Il Class A 7 ohms/25 ft.

& type Il Class A 7 ohms/50 ft.

:::,f type IV Class A 7 ohms/100 ft.

44

% MIL-W-5908B—Copper Constantan

4:{ typel Classes A,B,C,D,E F, G

H‘. Gages from 12 to 20

AN type Il Classes A and B 7 ohms/200 ft.

DO type lll Classes A and B 20-18 gage

" type IV Classes A and B 20-16 gage

" type V Classes A and B 18-14 gage

e Stainless steel overbraid on any

" “MIL" spec wire, if you wish.
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Advanced research at Fairchild in the applications and effects of
the Vectored Slipstream Principle has brought about the need
for qualified aerodynamicists who have worked in this vital field,
and who can make valuable contributions to its development.

Fairchild, producers of the famous C-119 Flying Boxcar and
C-123 FProvider, are now preparing transports. advance re-
connaisance aircraft, fighters and missiles. Experienced aero-
dynamicists with VSP background will find these challenging
new programs an exciting, stimulating climate in which to utilize
and profit from their experience.

Investigate these forward-looking, pace-setting developments.
If your experience and originality can advance Fairchild's
rapidly-expanding program, you can be sure there’s a big future
waiting for vou at Fairchild.

Investigate, too, the superb conditions for living and working
near urban Baltimore and Washington, in the attractive Cumber-
land Valley. Fairchild offers outstanding company benefits:
salary plans . .. paid pensions . . . health, hospitalization and
life insurance...the many extra advantages of working with
a genuinely progressive, fast-growing organization,

Send a detailed resume of your experience to Walter Tydon,
Chief Engineer. All correspondence will be kept in strictest
conhidence, of course.
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visit to London Airport.

38. So far as the action of the Ground
and Air Controllers was concerned, they had
available between them information which.
if present to one mind, might well have led
to action prev :_t'l.hng the J['['Idﬂl.lt

Thys the Ground Controller, having
passed over Oboe King to the Air Con-
trnllc-r at about 11:42, did not hear the
subsequent conversation between the Air
Controller and Oboe King regarding the
Trans-Canada Constellation. On the other
hand, the Ground Controller knew, at about
the time of such conversations with the
Air Controller, of the exact position of
the Constellation, which had been verified
by a conversation between the Constella-
tion and the Ground Controller himself by
reference to a block number board.

If the Ground Contraller had known
that Oboe King, from what was assumed
to have heen the holding position at the
heginning of Runway 15R, had seen the
Constellation cross the takeoff end of that
runway and enter Runway 101, he would
probably have realised that something was
WTONE. '

I am satished, however, that the scparate
knowledge, which each of the two Contral-
lers had, was not by itself sofficient to
mdicate to either that Oboe King was out
of position.

I am also satished that the work to be
carried out i the Control Tower necessi-
tates a division bebween the Ground and
Air Controllers and that it would he im-
]J{'r!i!iil}h: to combine their duties.

On the other hand, some alteration mav
well be desirable, i conditions of had
visibilitv, i the practice mentioned ahove
of the Ground Controller handing over
to the Air Controller turbine-engined air-
craft at an earlier time than pl*-.!ﬂ-n l.ngn'u_r]
aircraft are handed over. This point i
dealt with in mv recommendations later in
this Report,

I think 1 shonld farther add that the
Mmistry of Transport and Civil Awiation
are in the course of installing at London
\irport a radar device. called ASMIL which
when in working order will allow the Con-
trollers in the Tower to see on the radar
screen any aircraft or vehicle moving upon
anv of the runwavs even in conditions of
dense fog.

39. | have set out in Paragraph 15 above
the duties of the Runwav Controller and
have pointed out that in conditions of bad
visibilitv these dutics are both incieased and
hecome of much greater importance.

At the time of the accident there was
a Runway Controller in his caravan some
70 vards to the east of the edge of Run.
way 15R and verv near its beginning. The
Controller 1n 1:|11:;'-;liml had three radio-tele-
phonic loud speakers operating at the same
time in his caravan, thongh one of these
was toned down, and also had to be con-
stantly estimating the rnway visual range
and reporting this by telephone to the
Control Tower.

Had the Controller been able to give
unfettered attention to what was being said
on the two loud speakers connected to the
Ground Controller and the Air Controller,
he might have realised that whereas Oboe
King had reported that it was at the hold-
mg position on Runway 15R, the aircraft

AYIATION WEEK, October 10, 1955

Boeing engineers work with stimulating associates

Many engineering skills are represented
in this picture. Mechanical, civil, elec-
trical and aeronautical engineers—in
almost equal proportion—work closely
together in planning and conducting the
structural test of airplanes such as the
B-52. This stimulating contact among
experts in Et ery field is typical of Boeing
projects. It makes a good engineer even
better, an& Imlpf-: his prul:ﬂr:-r.mnal growth.

In no other industry does the engineer
have the opportunity to evaluate so com-
pletely through destruction testing the
structural integrity of such a large and
complex product. It is a “classical” chal-
lenge for mechanical and civil engineers.
It tests the instrumentation ingenuity of
the electrical engineer and gives aeronau-
tical engineers an opportunity to proof-
check their design by translating theo-
retical air loads into practical test loads.

A varietv of immediate problems and
“years ahead” projects involving these
same skills and their inhnite variations
are under way now at Boeing. The appli-
cation of rocket, ram-jet and nuclear pro-
pulsion to current and Future aircraft and
missiles is typical of projects in active
study. Applied research in the develop-
ment of materials and components to
withstand the tremendous heat and stress
of Hight at supersonic speeds offers even
further opportunities for the expression
of engineering talent.

More than twice as many engineers are
with Boeing now than at the peak of
World War Il—evidence of the com-
pany's solid growth. This outstanding
group of engineers has been responsible
for such aviation landmarks as the KC-
135 jet tanker-transport, the BOMARC
IM-99 guided missile, the global B-52

jet bomber, and the B-47 jet bomber,
present backbone of the Strategic Air
Command.

If you want breadth of contacts, job
variety and professional growth, it will
pay vou to investigate Boeing. There is
always room for additional creative engi-
neers on Boeing's design, research and
production teams.

* JOHN C. SANDERS, Staft Engineer— Personnel
. Boeing Airplane Co., Dept. C-44, Seattle 14, Wash,
* Please send further information for my analysis,
: | am interested in the advantages of a career
s with Boeing.

* Nams —

° College(s). Degree{s) _ Year(s) _
: Address __ S NS ——

: City Zone ____ State

BOEFING

Aviation leadership since 1916
SEATTLE, WASHINGTON WICHITA, KANSAS
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wWas not l'ii'-ill".']l.'; Frurll hll:f. CAravian nor E['|||'E;_'|
its eéngines be heard,

The Controller in 'l]"l.?'-'ti“ﬂ franklv ad
mitted that had he heard Oboe King's re-
port of its position he would immediatels
have imformed the Tower that the aircraf
was not where it had reported itself to
be and the accident would have heen
prevented,

It is noteworthy that once Oboe King
had started its takeoff the Controller wa
the hrst person to realise that something
was amiss. He heard Oboe King receive
clearance to takeo and expected to  see
the aircraft turn on to 15R Runway, In
tact he did not see the aireraft and heard
what sounded like a Viscount's engines com
mg from a south-easterly direction. [
immediately telephoned to the Control
Tower as a result of which the Air Con
troller *1[:-!11.1_' to Oboe King while 1t wa
actually running down the strip, a matto
of seconds before the crash as 1 hm
already narrated, but this intervention w;
then too late

[ am satished that Mr, F. Richardson., th
Runway Controller on duty at the time, was
i no way to blame for what oceurred ane
that his maction in not reporting the abs
sence of Oboe King at the tme takeof
position for Runway 15R was not a matter
for which he can be held responsible. In
my opinion his duties in conditions of bad
‘-'i'%!ihl'h't}' were more than anvone, however
competent and careful, could reasonably
hope to discharge to the full and T make
a recommendation to meet this later in
this Report. '

40. At the hearing it was argued that in
more than one respect the action or inac
tion of the Ministry of Transport and Civil
Aviation, the owners of London Airport,
was responsible for and a canse of the
accident,

In the hrst place it was suggested that
the entrance to the strip should have bhorm
a white painted ¢ross upon the concrels
in accordance with Paragraph 51 of the
“Rules of the Air and Air Trafhic Control”
in Schedule 11 to the A Navigation Order,
1954,

The relevant part of this rule provides
that "at an acrodrome which has one or
more runwavs, clearly visible white crosses
shall be displaved at each extremty of a
runway which becomes unfit for use,” It
was argued that the strip was a runway
which had become unfit for use and that
accordingly white crosses should have beon
usee at its extremities.

It was further pointed out thz2t when the
runway was originally closed a white cross
had been painted on the concrete at mon
or less the position occupied by Oboe King
when waiting for take-oft clearance.

I do not consider this argument sound
since the stnip, although it had once been
a runway and in some respects still looked
like a runway, was not in fact at the ma
terial time a “runway” within the meamng
of the rule. The word “runway” must, |
think, on its true constroction, mean some:
th:ing_; which is normally used for the take-
off and landing of aircraft and this was m
no sense the use made of the strip at the
material ime. There 15 a somewhat simlar
provision in Annex 14 to the Convention
on International Civil Awviation, which, in
Part V, Chapter 3 at Paragraphs 5. %. |
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New higher Guarantees on

KAISER ALUMINUM STANDARD HAND FORGINGS
GUARAMNTEED MINIMUM MECHAMICAL PROPERTIES FOR 2014-Té

Tensile Strength, 1000 PSI  Yisid Strength 1000 F5) % Elongation m 2" erd0*

Croma Seclianal Aea

Clanz o S longi- long Shet long- Llong Short  Long- long  Shorl

e fudinal Tranz. Trans. ludinal Trans. Trsns. Dedmnad Trams, Trans,

1. 16& and under 65 63 62 55 55 55 10.0 &.0 4.0
Length up to 3 times width

2. 16 and under 65 63 42 55 55 55 100 5.0 3.0
Length aver 3 Limes width

3. Ower L& Lo 36 incl. 65 63 62 53 53 53 2.0 50 30
Length up o 3 times width

4, Over 16 to 36 incl. 63 63 62 53 53 353 9.0 30 2.0
| Length over 3 times width

5. Orer 36 to 144 incl. R 59 59 53 52 52 7.0 30 240
Length up ta 3 times width

&, Ower 36 to 144 incl. 62 59 59 53 52 52 70 25 2.0
Length orer 3 times width

7. Over 144 to256incl., 60 58 55 52 50 50 50 20 240
Length up ta 3 times width

B. Dwerl3ddto256iml. 60 58 55 52 50 50 50 20 2.0
Length over 3 times width

fesy Uhan 0.25"

*The elongation requirement sapplies oply to test specimens laving 2 gage length dismeter pot

SPECIAL PRODUCT KAISER ALUMINUM HAND FORGINGS
GUARANTEED MINIMUM MECHAMICAL PROPERTIES FOR 2014-Té

Tensile Stength. 1000 P51  Viedd Strangih. 1000 P5| X Elongation i 2 or 40*

ianal
Blazg ﬂmlmm:: e longi- lesg Shod lonp- Lesg Shod Longl- lemg Shert
— tudial Trans, Trans, todinal Trans, Trams, tudmal Trans, Trang,
1. 16 and under 65 65 65 55 55 55 100 &0 &.0
Length up to 3 times width
2. 16 and under 65 &5 65 25 55 55 104 60 6.0
Lenuth aver 3 times width
3, Over 16 to 36 incl. 65 65 63 55 55 55 9.0 50 5.0
Length up to 3 times width
4. Over 16 1o 36 incl. 63 63 63 33 23 23 20 30 340

Length aver 3 times width

5. Over 36 to 144 incl. Gd 64 Bl 53 53 53 7.0 4.0 4.0
Length up to 3 timas width

6. Ower 36 ta 144 inel. 64 64 61 53 >3 a3 7.0 4.0 3.0
Lepgth over 3 times width

7. Over 144 to 256 incl, 651 60 59 52 51 51 50 4.0 3.0
Length up to 3 times widih

B. Over 144 to 256 mel. 61 &0 59 52 51 51 50 40 2.0
Length over 3 timeés width

*The elongation requlrement applics only o bt specimens lharving 3 gsge length diameter ot |

lead thany O 257,
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Kaiser Aluminum hand forgings!

AE A RESULT of high priority development, Kaiser Alumi-
num can now supply you with Standard hand forgings of
guaranteed minimum mechanical properties in many cases
exceeding AMS and Federal specifications!

Improved casting techniques developed by Kaiser Alumi-
num result in a high degree of forging stock soundness per-

mitting the improved properties. These techniques include
new degassing and metal handling methods at the remelt
stage. Ingots are consistently free of gas porosity and sub-
stantially free from inclusions, All Kaiser Aluminum hand
forgings meet or exceed established industry standards for

ultrasonic soundness,

Now —new “Special Product” group offers highest property values and quality

available in the industry today!

By applying new forging techniques to the improved quality
Kaiser Aluminum forging stock a new group of hand forgings
—called “Special Product” —has been developed.

“Special Product” hand forgings have guaranteed min-
imum mechanical properties significantly higher than the
improved Kaiser Aluminum “Standard” group. Of special
interest to aircraft designers are the superior short trans-
verse elongation values for all classes of this product in both
2014-T6 and 7075-T6 alloys. By offiering hand forgings of
this new, high quality, Kaiser Aluminum has achieved a
standard long needed but not previously available to the
aircraft industry,

Kaiser Aluminum hand forgings are now available in sizes
up to 1200 pounds in a wide variety of shapes, with grain
flow direction as specified by the customer.

For complete information, contact any Kaiser Aluminum
sales office listed in yvour telephone directory. Kaiser Alumi-
num & Chemical Sales, Inc. General Sales Office, Palmolive
Bldg., Chicago 11, Illinois; Executive Office, Kaiser Bldg,,
Oakland 12, California,

Send for informative folder listing complete specifications
for Kaiser Aluminum standard ond ““Special Product” hand

forgings.

For the new standard in hand forgings...

think of [(GISEF UMMM

KAISER ALUMINUM S5TANDARD HAND FORGINGS
GUARANTEED MIMIMUM MECHANICAL PROPERTIES FOR T075-Té

Tasila suu_ngummm Yould Stresgth 1000 PS! = Elongaton i 2" ordD*

s TN Clg. g St low- Loy St loog- Loy Sher

e fodinal Trans. (rans. ftodindl Troms, Trems, fuedinal Wrems. frems,

1. 16 and under 79 T5 712 64 63 63 90 4.0 2.0
Length up ta 3 fimes width

2. 16 and under 75 73 70 63 61 6l a0 40 2.0
Length over 3 Limes width

3. Ower 16 to 36 incl. 73 71 &B &l 60 &0 7.0 3.0 2.0
| Length up te 3 times wadth

4. Over 16 to 36 incl. 73 Tl 6B g0 59 59 70 340 2.0

Length over 3 times width

I . Ower 36 1o 144 incl. 71 69 66 60 28 28 40 2.0 1.0
Length up te 3 times width

G. Ower 36 to 144 incl, 71 &9 66 59 57 57 4.0 2.0 1.0
Length over 3 times width

7. Over 144 to 256 incl, 70 67 64 >8 26 56 4.0 2.0 1.0
Lenglh up to 3 times width

B, Overlddto256inel. 70 &7 64 58 56 56 4.0 2.0 1.0
Length over 3 times width

iess Uwan .25,

*The elongation requirement applies only Lo test spetimens bavieg a gage length dismeter not

SPECIAL PRODUCT KAISER ALUMINUM HAND FORGINGS
GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 7075-Té

Tensde Srength, 1000 PST  Yield Streagth, 1000 P51 % Elongation in E"_t-l[:l'_

Croas Secticsal Ares

Clazz i 30 I longi- long Sherf longi- Llong 3Shei longi- Llemg Short
B tefngl Trans. Tmns. todinal Trans. Trans, fudieal Tooms. Trans,
1. 16 and under 5 75 72 65 &5 63 100 7.0 6.0
i Length wup to 3 times width
2. 16 and under 75 75 72 65 65 62 100 &0 50 |
Length over 3 times width
3. Over 16 to 36 incl, 75 74 70 63 62 660 BO 60 5.0 |
Length up ta 3 times width
4. Dwer 16 1o 36 incl. 75 74 70 63 &2 &0 80 50 4.0

Length over 3 times width

5. Over 36 o 144 incl. 74 12 68 Bl &0 59 60 4.0 3.0
Length up to 3 times width

6. Over 36 to 144 inel. 74 72 68 60 59 5B 60 40 3.0
Length over 3 times width

7. Over 144 to 256 inel. il 69 66 29 37 56 5.0 4.0 3.0
Length up 1o 3 fimes width

. D ldd o 256 inel. 71 B9 66 58 57 56 50 3.0 2.0
Lenglh aver 3 Limes width

*The elongation requirement applies anly to test speclmens having a gage length diameter not
less than 0,257,
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and 3. 4. +.. pron wles for the use oF a2 white h

crass to indicate that any part of the move- o t e °ne en
ment area of an acrodrome 1s unfit for the e AV e ) T P s Sk E T e e
movement of aircraft,

o
The strip was, however, not anfit far the in Ioo Who is plannln
movement of aircraft for the purpose of

'—_-uu.—.——.———__uu--.————_--- rap— el ]

to make a change

gineer

kaxying and was in fact considerably uvsed
i this way,
[t cannot therefore be said that there

was an}’ departure from this Standard. | =00 =m=——————== e e BN e L e e ""

41. more serions charge against the =
"'LIm|-tT1. was that there should hm been 4 -3
ODM marks, or runw ay designation mark- g -
|||g=-. on each runway at the airport, This '

15 prm:de for in Part VI, [lhiphr z. | :
|’;|r.qgf;'|ph 2. 2. 2 of the same Annex 14, .

and 15 also a Standard. A Standard 15 2
pr.lthu_ which lﬂ. definition “is n.-!.n“nlu.r.i

as necessary for the safcty or rr.-rniirlh of | HERE'S A g
mternational  air 1!1'l.|lr.1’r1rH| and to which | FRANK PROPOSAL:

the Contrac hug "'I-Hl'-:_'-. will conform
accordance with the Convention: i the '

cvent of |n|]:uw1|h|'|1h of comphiance noti- Proven ability in research,
fication to the Council is compulsory under : '
Article 38 of the Convention™ advanced design or development
The United Kingdom is one of the Con- will be matched by the
tracting States and the Ministry should tunities at Faivchild
accordingly have complied with this particn. opportunities at Falrchi g
lar Standard., Engine Division.
No notiheation of the impossibility ol
compliance had been  given, uor was 1t

1".““‘.‘-1 HT'II' L|"Il1!|1ﬂ|..111£.|i_ II-"- I"| H-I EILt “"]:Hl'ﬁ F”'il'l{:hi!{.l EI]E"i'“E Di‘iisiun iﬁ ﬂ
»lhli: It was admitted before mie on behalf

of the Ministry that there had in fact been :ader in jet engines and

a failure to comply with this particular neonventional propulsion systems.
Standard and it was argued on behalf of
Captain Waits and First Officer  Barratl
that, had the Standard been complied with, Here at Fairchild, Research
the absence of QDM marks on the strip
would have indicated to them that they |
were not on a runway., QDM marks are Thermodynamists, Compressor and

intended to assist the pilot in an aircraft b P ; .
: signers, Development
about to land and are not nsed for the Turbine Desig P

Specialists, Design Engineers,

purposes of takeoff. and Staff Engineers are experiencing
Whilst it i5 just possible that, had QDM | 4he advantages of seeing their own

marks been im posibion on all the runways - : :

in use at London Airport, the absence of ideas realised in a new plant and

such marks on the strip might have caused Gas Turbine Laboratory. Our

Captain Waits and First Officer Barratt e atched
to have had some doubt as to their posi- eXpanding programs are matchec

tion, T fAnd it impossible to satisty my- by the newest and most modern

T at such a result wonld have bheen . iy 4
sl 'that ‘sich. @ wesult ol S equipment and facilities required
probable.

[ accordingly cannot find that the ab for advanced engineering. Your
sence of L}I"‘J"&I marks was a cause of the

| rezsume or "Iul.ﬁlt. \‘n'll.] ]"E'{,.-El"i s
accident,
42. There 15 a further Recommendation our immﬂ‘ﬂl'ﬂﬂ personal
nabional Civil Aviation of considerable un-

PROPULSION LABORATORY =+ FLIGHT TEST HANGER |mrr:tnn::¢-,j This is r."nt_:t;t;'nml in Part VI, | P]EEI'EE Luntﬂct.
BYAND TLRMNEL: 2 AUTITUDECTEST CEAMBER b ki e ngitudinal | vl e
ek N H 3 ) B :
IMPROVED PHYSICAL TEST LABORATORY nmrl.m" {rllhl‘.ttﬂf? of a l'.:llltl111liillul'- whike
ROTARY TEST STAND ¢ MICRO-WAVE LABORATORY line six inches wide should be painted
along the centre line of all paved taxi-ways. |
It is suggested that, if this Recommenda- "*-,._f-f'

tion had been camed out, such a white
line down the centre of the strip would
have been a clear indication to those in
Oboe King that it was not on a runway
and the accident wonld have been prevented,

: It is possible that the existence of such ENGINE AND AIRPLANE CORPORATION
Al 1{.,]' 2 L a white line would have prevented the g
11 l 1 L accident, though I do not feel able to find AI RCHILD
- - this with any certainty., ilﬁ":."

1 ||Hi "'-||.1Ih|:11"l. had given considerable d p
thought to whether or not this Recom- = W
III‘EHEJJ_'JLHI should be adopted both at Lon- 5?%
don Airport and elsewhere in the United DEER PARK, LONG ISLAND, NEW YORK
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... the development

of NUCLEAR AIRCRAFT
at CONVAIR--Fort Worth

Progress is being made in the Applied Nuclear
Field at CONVAIR — Fort Worth — in nuclear
analysis, design and experimentation, including the
fields of shielding, radiation effects and nuclear
aircraft technology.
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As an integral part of General
Dynamics Corporation’s program of
pioneering in Nuclear Fields, CON-
VAIR'S activities afford inviting
opportunities for engineers and
physicists to enter into Nuclear
Development at its most
advantageous stage.

CONVAIR’'S Nuclear Program offers highly rewarding
career opportunities both by way of professional accomplish.-
ment and personal income. A company-sponsored, in-plant
program enables candidates to earn graduate degrees in Nuclear

Engineering.

Fart Warth in the Greot Southwest hos an abun
dance of sunshine and dry, fresh oir conducive to ouldoor
living and recreation. Within a few minutes drive ol
Fort Worth are seven large lakes which provide ample
facilities for fishing and other woter sporis

For further details write M. L. TAYLOR
CONVAIR Engineering Personnel Dept. RR
Fort Worth, Texas

€C O NV AI R

A DIVISION OF GENERAL DYNAMICS CORPORATION
FORT WORTH, TEXAS

oMYA

FORT WORTH
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Kingdom and had decided against it for
reasons which are discussed later in the
section of this report dealing with my
recommendations.

Whatever may be the right conclusion
whether or not this Recommendation should
on general grounds have been complied
with, I do not think it possible to find that
the Ministry and those who are responsible
for London Airport can in any way be said
to have been lacking in care or foresight in
not anticipating that, in the absence of
such a continuous white line, an aircraft
would, in conditions of bad visibilitv, have
attempted to takeoff from the strip in
mistake for a runway.,

43. Some cvidence was given at the In-
quiry that on three separate occasions in
bad visibility the pilots of aircraft taxving
either along Runway 28R or Runway 23R
had, on coming to the junchion with the
strip, momentarily doubted their position
and thought that the strip might in fact be
a runway, Nothing happened in any of
these three cases since the pilot in question
was able to make sure of his position,
almost as soon as the doubt occurred to
him, in one way or another. None of these
three incidents, if incidents they can be
called, was ever reported to the anthorities
responsible for the airport.

44. The Ministry and airport authorities
are fully conscious of the undesirability of
a lack of uniformitv in the markings and
sign posts and other indications of position
in use at the airport. Some of the lack
of uniformity has been due to the develop-
ment of the airport since the war which
is still not vet completed.

But notwithstanding the undesirability of
lack of uniformity I cannot find that either
the Ministry or the authorities at the air-
port through what thev did or omitted to
do as regards the markings or sign posting
of runwavs, taxi-wavs and the strip can be
held responsible for the most unusual coms-
bination of circumstances which led to the
present accident, or can be said to have
caused such accident within the meaning of
the word “cause” in Paragraph 9 (17) of
the Civil Aviation (Investigation of Acc-
dents) Regulations, 1931,

45, Questions of cansation are  notori-
ously difficult both in fact and in law and
in considering the word “canse”™ in the
Regulations just mentioned rs:g:lrd must he
had to the context in which the word 15
nsed. [ have found that the failure of
Captain Waits to make a check as to his
}1{:5..1'|'I|:JT1 before he took off was a cause of
the accident and 1 have made a similar
finding regarding First Officer Barratt,

Since | have also reached the conclusion
that nothing done or omitted to be done
by the Ground and Air Controllers, the
Runway Controller and the Ministry and
those responsible for the airport was a cause
of the accident within the meaning of the
word “cause” in the Regulations, it follows
that there was no other material cause than
the failures of Captain Waits and First
Officer Barratt.

I, QUESTIONS AND ANSWERS

46. The questions asked the Court by
the Attormnev-General were as follows:

1. What was the canse of the accident?

2. Was the accident due to the act or
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POWER
STEERING

I

pro vides
faster, sa ﬁ;-*

l
|
I
l
11 manenverability

l

Luui:[ and Haskel are pioneers in the design
and development of power steering. With the
ﬂd'.'lmt of jet aircraft, it was necessary to pro-
vidg the pilot with controls that would insure
{Er and safer ground maneuverability.

fa
jz.ld was the originator of the first package
ssembly including power steering cylinder,
ﬁteering‘ control wvalve, shimmy damper,
damping orifices, and thermal temperature
compensators all in one unit assembly. Loud
was the first large volume producer of this
rotary output assembly steering unit, and
has now become one of the largest producers
of power steering for aireraft in the country.

“Producing Today... Tomorrow's Ailrcraft
Requirements”™ has resulted in many “firsts)’
An example is the design and development
of electrical control for power steering, to
replace all mechanical connections between
pilot and nose wheel, Now the pilot has closer
control than ever before obtained, with con-
siderable savings in weight and initial cost,
as well as installation and checkout time in
the airplane.

“PRODUCING TODAY...TOMORROW'’S AIRCRAFT REQUIREMENTS"

Engineering and design
development by

Haskel Engineering Associotes
Glendale, Colifornia

Mational Sales and Service by
Haskel-Loud Aircraft Service Corp.
Glendole 4, California

Resident Sales Engineers locoted in
Seatile, Wash.
Konsos City (Independence), Mo.
Baltimore, Md.

H.W.LOUD MACHINE WORKS, INC.

DEFPT, 11

969 EAST SECOND STREET « POMONA, CALIFORNIA
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SEARCHLIGHT SECTION

{Classifred

BUSINESS OPPORTUNITIES

UNDISFLAYED

F1.800 & lipe, minlmum 3 Hees To Agure advance
pomeEnt goufl 5 avernge word® as & 1ine
fog Numbdrs coont ag one 1kne

fHaceunt oF 105 if full payvmeent Is made In adrance
for 4 etnseruiive Indertions,

Cliding Pated 11 dope hefere dases dat'e, snbioct to epaée limilfatioria

—RATES>——

Adverfising)

EQUIPMENT - USED or RESALE

DISFLAYED

The ailvertising ratlo is BI500 per dnch for all ad
verfising appearing on ofner than 8 conotrnol basls,
Contract faliE quatod G reogoesd

vertlcally on
4 B B PRLEE

dn deleerfiaing fneh 48 megsired Tu™
e cologmn, 3 eolumips, 38 [nek

| Immediate Delivery

We stock, overhoul and install

WRIGHT PRATT & WHITNEY
R1820 R1830
—202, —36, —72 —75, —92, —94
R2000 R1340 R985

and our most popular DC3 engine
R1830 - SUPER - 92

ENGINE WORKS |

Lambert Field Inc. St. Louis, Mo, [

FOR SALE

Executive C-47

Sperry A-12 Autopilot

Automatic Approach Coupler & Al
ilude Conirol — Good Radio — Airsiair

Door — Heavy Gear — Two Zero time
EXTRA ENGINES

Price: $125,000.00

BACON CORP.
Municipal Airport
Santa Monica, Calif.
Phone: Texas 05107 — Exmont 731581

B-501 Twin Bonanza

800 hours TT, Zero time foctory remanu-
factured engines. ARC-15D Omni, Glide
Path, LTVR-36, T-11B, ARC-LF, ARC-
Marker, Lear LTRA-6 with Omni and
ILS. L-2 Autopilot with approach coupler
and oaltitude control. Price 568,000.00.

Available about October 15th,

ATLANTIC AVIATION CORP.

Logan Airport
East Boston, Massachusetts

|

LOCKHEED LODESTAR

Model 18-56. Serlal 2945
Werelght 1599650 erglnes, 200 Hirs sipce By,
Eoaeet, interior,  Lbecnsed (0 May IS,

st fank reteal,. Priee E55, GO, ()

W. CLAYTON LEMON
Woodrum Field, Hoanoke, Ya.
Phone 6-1341

Deal Directy
with Owner

HANGARS

U.5. Harvy type.
120° clear span
by 200° depth

Doors 120°x28°

All Steel Constructed. Excellent
monctary saving and good delivery
if you are considering the construc-
tion of o hongar of this size.

>

TRADE-AYER COMPANY
Linden Alrport Linden, N. 1.

Hunisr b-7680 I

2 (-46F Type Aircralt

Available for long term lease or
lease purchase arrangement.

Zero lime, passenger or [reight, Hamil-
lon Standard props, full de-icing equip-
meni. modilied 1o 48,000 lbs. gross lake-

oll weighi.

International Aircratt

Maintenance Co.
Lockheed Alr Terminal, Burbonk, Calif,
STanley 7-5378

FOR SALE

| Lodestar Parts: Very wide range of new Lode-
Contact

star spares at attractive prices,

Ci |I'|'|:|1|:Ei'li inl Alr Rervices (PTY)Y Ltd,, . (k.
1 Box 22456, Johannesbhure, South Africa. Cahles

*Comair Johannesbhuarg™ .
|

UNUSUAL
OPPORTUNITIES

can be found each week in the

| SEARCHLIGNT
SECTION OF

AVIATII]H WEEK

MUNICIFAL ATRFORT

“Take @ Headmg for Reading”

FOR THE BEST
MAINTENANCE - OVERHAUL - MODIFICATION - INSTALLATION

| READING AVIATION SERVICE, INC.

FPhone 3-5285

READING, PENNSYLVANIA

FOR SALE
or LEASE

Immediate Possession
ki)

67,000 5Q. FT.
LOCATED ON

MAJOR AIRPORT
@

Here's an unusual plant
located in New Jersey on
hub of East’'s major markets,
that cannot be beat for effi-
cient operation at lovest
possible cost.

+MODERN, ALL-STEEL 240x280 |

FT. BUILDING

4 THREE 80-FT. CLEAR-SPAN
BAYS, EACH 22000 SQ. FT.
WITH 22 FT. CLEARANCE

% 20-FT. WIDE DOORS

# DESIGNED FOR EFFICIENT
LOW-COST OPERATION AND

LOW-MAINTENANCE

+LOCATED IN THE HEART OF
AVIATION LABOR POOL

% 50-Ft, WIDE RIGHT-OF-WAYS
DIRECTLY UP TO EXISTING
RUNWAYS

+COMMERCIAL SERVICE AND
US. NAVY LABORATORY AS-
SURE MAINTENANCE OF EX-
CEPTIONAL FACILITIES

#CAN BE CUSTOM-FINISHED
TO MEET ANY REQUIRE-
MENTS

% VAST CLEAR-SPAN BAYS FOR
STRAIGHT-LINE PRODUC-
TION AND MATERIALS-HAN.

DLING

S EXCEPTIONAL  EXPANSION
POSSIBILITIES
*XUNUSUALLY FAVORABLE

TAX AND LEASING PICTURE

For complete information, phone,
wire or write immed.-'utefy!

I THE JOSEPH J. - -;fﬁ"x

GARIBALH} i
nnﬁnﬂmwﬁﬁﬁ i

77 River St. * Hoboken, N. J.
HO 3-31540*REctor 2-7171+«Mitchell 2-7893
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SUPER-92 DC-3

ready in October

with your choice of engines

Super-92

Pratt & Whitney R1830-75, -94, R2000

Wright R-1820-56, -72

Bendix or Collins radio, new ship guarantee,
complete 8000 hour overhoul, beautiful custom
interior, big windows, 200 mph.

Make your travels pleasant and refreshing, os you
relax in a roomier, more convenient cockpit, or
spread out luxuriously in comfortable, adjustable
reclining chairs in the spacious new modern in-
terior. Plenty of big windows for easy vision, and
an ingeniously fitted snack bar for in flight meals
or tidbits. While conversion is in progress on your
plane, you may also have, according to your own
desires, complete overhaul for airframe, engines,
tanks, surfaces, wings, electronics, radios, and
other components,

Write for an estimate today, and see what o little

imagination and experience can do for your air
travel comfort.

CUSTOM DI18S

PErshing 1-2260 Lambert Field

Immediately Available

Remmert-Werner, inc.

St. ans. Missouri

" OVERHAUL &

EE"” ~ MAINTENANCE

REMMERT-WERNER. Inc.
Leambart Field St. Louls, Mae.
offer your cholce of

AIRPLANES WANTED

1 DAY 1 DAY 3 DAY
Need 50 Bonanzas, Navians, 180°s, 190°s, 100 hour 100 hour
170’s, Aero Commeanders, Twin Navions, INBPECTIONS OR OVERHAULS
Twin Besches, elc. for
Wil Buy Dealers' Btocks New or Used BEECHCRAFT DC-1 LODESTAR

Yest Aircraft Co.'s Skyranch
BOX 5206, DENVER 17, COLORADO

OXYGEN EQUIPMENT
SALES & SERVICE

REGULATORS — MASKS — YVALYES
PORTABLES & CYLIMNDERS
FIXED IMNSTALLATIOMNS
GOV'T. APPROVED REPAIR STATION

E]] IEno Phone: ORegon B-1161 G

EL SEGUNDD, CALIFORNIA

We Buy DC-3 and C-47

—als0 components, fuselages, center sections, Pre-
fer runodtl or nesding work, alrline, passenger, or
cargo, Pratt & Whithey or Wright, State priee, I
time, quantity, type engines,

We are not brokers

REMMERT-WERNER, INC.
Lambert Fiald St. Louls, Me,
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AIRCMH' HEALEHS

m P — g —_——

PERSONAL and EXECUTIVE AIRCRAFT

Buy — Sell — Trade — Finance
INQUIRE FOR FREE LIST

GRAUBART AVIATION
679 N. Michigan, Chicage, MOhawk 4-7199

“WE OWN THE AIRCRAFT WE SELL"

NAVCO .. =
INC, ﬁr}mﬁ; |-|?|n

Has all Parts and Eu Iill for Exacutive
DC-3 I..ﬂl“:i l lt!-l:ll
Alrframe Engin
A.R.C. Bondix Collins Lur r-ru- wllm
Hu'lll' Continental Wright Goodrich Goodyesr
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WHAT CATEGORY OF
AIRCRAFT ENGINEERING
INTERESTS YOU?

..-Nuclear, Operations
Research, Electronics,
Hydraulics, Flight Test,
Design?

Lockheed’s long ronge
expansion program requires
qualified Engineers in
all functions.

If you are interested in
becoming associated with
this progfessive Engineering
Orgonization please contact
us, in complete confidence,
of course.

—

B ". =

-

.
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C130 ELECTRICAL CONTROLS TEST PANEL
UNDER CONSTRUCTION

® SAFETY

defanlt or negligence of any party or of

any person in the employment of that

party?

My answers to the above questions are,
for the reasons which I have set out above,
as follows:

1. The cause of the accident was the
collision with the barrier and other ob-
stacles on the strip consequent upon
Oboe King commencing to take-off on
the strip instead of on Runway 15R for
which the aireraft had been cleared to
take-off.

2. The accident was due to the defanlt
of both Captain Waits in command and
to a lesser degree to that of First Officer
Barratt at the controls of Oboe King in
failing, before attemphing to take-off, to
make any reasonable check in the con-
ditions of bad visibility then obtaining
that they were in fact lined up on Run-
way 15K for which they had received
clearance for take-off.

. RECOMMENDATIONS

47. It seems highly improbable that an
accident of this type will ever oceur again
upon the strip since a most unusuoal set
of circumstances 15 necessary before it can
occur,  Further, the introduction in due
course of ASMI, to which 1 have already
referred, should as long as that apparatus
15 in working order and properly used ren-
der such an accident impossible.

On the other hand, the accident did
occur and might have had disastrous results.

Clearly all reasonable steps must be taken
to prevent any possibility of its recurring
and it will not be satisfactory to rely ex-
clusively on ASMI which may well, even
atter its introduction in full working order,
from time to time become unserviceable.

48. T think it is clearly desirable, as was
mdeed recognised by the Ministry, that
appropriate notice boards should be erected
at either end of the strip so as to give
waming in conditions of bad visibility that
the strip is not to be used as a runway.

I recommend that at the entrance to
the strip in blocks 2, 11, 21 and 85 notice
boards on each side of the strip at least
as large as those used for run-up boards
should be set up bearing the words “Taxi-
way only,”

| also recommend that at the entrance
to the stnp in blocks 2, 11, 21 and 85 the
words “Taxi-way only” should be painted
in large white letters across the concrete of
the strip,

49. I have alreadv commented, in sece-
tion (ID) of this report, on the fact that if
the information possessed by each of the
Controllers in the Control Tower had been
available to only one of them, it is possible
or even probable that the accident would
have been avoided. Such information would
have been available to the Ground Con-
troller had he not handed over Oboe King
te the Air Controller before it reached the
rm-up posttion tor Runway 15R in accord-
ance with the practice followed in the case
of turbine-engined aircraft,

In conditions of had visibility it seems
to me unwise that the Ground Controller
should relinguish control of any aircraft
until it 1s reported as having reached either
the run-up or takeoff paositions.

| accordingly recommend that in condi-
tions of bad wisibility, by which I mean
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FASTER! SAFER!

UNITED ADJUSTABLE MAINTENANCE STAND

Provides a 3' by 631’ safety steel plat-
form with puard rails at exactly the
richt height for maximum efficiency.
Plenty of room for tools and freedom
of movement. Easily positioned by

one man, hydraulic lift operates hke
an elevator. Attachments available
for motorized towing. Capacity d00

lbs, Model D4 service range 3" to 7.
Model D5 service range 7' to 12°.

THOUSANDS IMN USE TODAY THROUGHOUT THE WORLD

WRITE FOR

You don’t need a magic lamp...
...you need AIRCRAFT BOLY

CORPORATION!

Write for Complete Descriptive Catalog

n manufacturing

Spn;:.;';ffsl: i
precision aircraft bolts and studs

s UNITED STEEL & WIRE CO. "

{.ﬁ.d"ﬂ]rﬁ.iﬂi'llﬂﬂl'}

Aero Supply Mig. Co. Inc. of Corry. Pa.,
announces a series of general engi-
neering data bulletins of @ non-adver-
tising nalure prepared by Aero Sup-
ply's Research and Developmeni Center
recenily established in Cleveland. Ohio.
The bulletins consist mainly of tech-
nical data with charts, graphs and other
valuable infermation related to the de-
sign of aircraft, rocket and missile fuel
syslems.

The first four bulleling show viscosily
|l ¥vs temperature dala for approximately

120 different fluids and have been
|| available since September 6. 1955. The
fifth and sixth bulletins will be pub-
lished in Mid-October, 1955 and show
viscosily vs temperature data for avia-
tion fuels.

For over 39 years Aero Supply Mig. Co.
Inc., has been o leading designer and
manufacturer ol fuel sysiem compon-
enls, cockpil conirols and relaled ar-
licles for all {light applications. Quali-
lied representatives and engineers are
readily available upon request fo olfer
assislance on specilic engineering and
applicalion problems,

Address Request to

Aero Supply Mfg. Go. Inc,,

Research and Development Center,
P. O. Box 402, Corry, Pa.
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conditions in which runway visual range is
being ascertained and re pm'tu:‘: the Ground
Controller should not hand over control
of turbine-engined aircraft until they have
reached either the run-up position or the
takeott pi]':.itinn for the p.!lliq:lll.lr TUnway
to he used.

50. The Runway Controllers at London
Airport clearly have a verv useful function
to pufﬂrm in conditions of bad visibility.
In such circumstances, however, they have
more to do in my opinion than they can
hope |.h'|.1'|.a to carry out to their -r_[}ﬂ'l]'lir.t':.
satisfaction and in consequence their value
i« thereby so much reduced.

It would, in mv n]'}lnmn be a wisc pre-
cantion if clearance for takeoff was never
siven tn conditions of bad visibility by the
Control Tower to any aircraft until the
Control Tower had received from the appro-
priate Runway Controller a telephonic re-
port that the aircraft was in the proper
takeoff position for the runway in quuhmh
| accordingly recommend that this pﬂt‘l‘lEL
be adopted for the future in conditions of
bad visibility,

51. [ would add that the recommenda-
tions in Paragraphs 49 and 50 are of gen-
eral application and are not limited to
conditions at London Airport.

52, I"lll.m":ug the evidence of C:Ir.lh!in
Waits T asked him whether he was satis-
fied with the minimum visibility for take-
off of 150 vards laid down by British
European Airways for London Airport.

His answer was that he 'rh:m;hl it rather
low and that he would prLf:,r the fegure
of 600 vards, which is the minimum visi-
hility for ].!ndmg since 150 "|.-_'I.TIE|~| would 1
the majority of cases be th. 1|I1]lILL|I11tiJ
for a pilot to take avoiding action should
there be any obstruction on the runway,

He made it clear, however, that he had
no fanlt to ind with the minimum of 150
yards, provided that it was possible to be
absolutely sure that there was no obstruc-
tion in the way, as would be the case for
example when ASMI or some similar radar
device was in operation.

53. The minimum visihility for takeoff
at London Airport laid down by British
Furopean Airways for Viscount Aireraft is
(a) hased on the assumption that the run-
way is free from obstruction, (b) designed
to ensure that the pilot can keep his aircraft
on a straight course, and (c¢) always subject
tr the decision of the ¢ captain of the aircraft
himself,

In other words, notwithstanding the ex-
istence of the minimum visibility, the cap-
tin 15 free to decide whether in all the
circumstances he should or should not
takeoff.

The course of Oboe King along the strip
np to the moment of ]IIIFI;]{,‘{ was |:|.;_rfq_|;t'[1;
straight, as was demonstrated by the wheel
marks on the concrete, and accordingly
confirmed the '-.Iilt.ll:ﬂhh of the minimuum
s0 far as keeping a straight course is
concerned,

I do not consider that the most unusual
facts of this accident are sufficient to justify
a recommendation that the minimum should
be increased. The concurring factors leading
to this accident are most unlikely to be
repeated and should be rendered well nigh
inpossible if my above recommendations
are put into elect,

54. The final question which has exer
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FUTURE'S
LOOKING...

... when you apply for an engineering job at Marquardt, one of
the leaders in the field of supersonic jet propulsion. Set your sights
sky-high! At Marquardt, you'll be a creative part of the team that
is accomplishing Speeds. .. Altitudes . .. Acceleration ... never
before dreamed of! Look up...with Marquardt!
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indemnity

The versatility of the USAF Tactical Air Command. .. its mobility
and atomic capabilities . . . combine with Ground Support
equipment to provide assurance of effectiveness when seconds mean survival . P Ground Support equip-
ment of unquestioned reliability is indispensable should the nead of defense or retaliation demand that
TAC *‘rise'" to the occasion in protection of our freedom. [ Through design, development and manufacture,
we have solved the most complex ground support problems . . . providing the Tactical Air Command with
a self-propelled multi-purpose unit, which combines towing, testing, servicing and/or starting for all
types of aircraft under the most difficult operational conditions.
The M A-1 and other type ground support units. are now being
. . and are

used extensively by the USAF, Navy and Marines.

consolidated for greater power and versatility.

THE ALL-PURPOSE MA-1 HELPS GREATLY TO
SOLVE THE MOBILITY PROBLEM . . . FOR ONE
UNIT TAKES THE PLACE OF FOUR OR FIVE

IN THE EXACTING FIELD OF GROUND SUPPORT. CONSOLIDATED HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS

CONSOLIDATED

PIESEL ELECTRIC CORPORATION

BRAHMHCHES - DALLAS, TEX. + DAYTON, OHI!O SANTA ANA,., CAL. WASHINGTON,

IHM CANADA -+ COMSOLIDATED DIESEL ELECTRIC CORPORATION OTTAWA, ONT.

. C.

double
indemnity!

GROUND SUPPORT

This compact, self-propelled,
multi-purpose unit performs all re-
quirements of towing, testing, ser-
vicing and starting for jet aircraft.

e A.C. POWER...30 KVA, 400
cycles, 3 phase and 10 KW 1 phase,
close regulated.

e D.C. POWER...28.5 volts, up
to 2250 AMP. For split or single
bus start and servicing.

o COMPRESSOR.. . Air supply up
to 3500 psi, 13.5 CFM, 1,000 cu.
in. reservoir.

® TOWING.. All.wheel drive ve-
hicle with mechanical or torque
convertertransmission, asdesired.

IN ACTIVEUSE WITH U. 8. AIR
FORCE, NAVY AND MARINE
UNITS . ... Other models
of single and multi-purpose
ground support equipment
are avallable with any com-
bination of AC and DC power
.+« high pressure ailr hydraulic
systems and low pressure alr
«+ « refrigeration and heating.

CONSOLIDATED

DIESEL ELECTRIC CORP,

STAMFORD, COMNMN,
BALLAS, TOX. » DAYTON, Q. = SANTA ANA, CALs P WASHINGTON, D.C3
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cised mv mind considerably both at the
Public ]'mpur'i. and since is whether 1 should
recommend that the Ministry of Transport
and Civil Aviation take -1Lp- bath at Lon-
don Airport and elsewhere, but particularly
at London Airport, to carry into effect the
Recommendation as to a continuwouns thin
white line dows the centre of taxi-ways
contained m Annex 14 to the Convenhon
on Illanl.]Ii[-Jhﬂ Cwil Aviation, Part VI,
Chapter 2, Pamgraph 2. 6. 1.

'Dm of the problems that has exercised
the authorities Itﬂi".llllhii‘ll:. for London Air-
|_mrt mm connechion with the -«trlp s to hnd
some mark or mdication which would,
whilst indicating that the stnp was not a
runway, also indicate that it was appro-
pn;;h: for use as a taxi-way,

The continuous white line device would
seem at first gfrmu 18] '1:]“'1'.} the necessary
reqiirements and has the additional use,
which 15 its main purpose, ot assishing baxy-
ing aircraft to keep to the centre of the
baxi-w ay in low visihility,

55. Apart from the weight naturally to
be given to a Recommendation of the
International Civil Aviation COrganization,
evidence was given that the continuous
white line device was in use at vanous
Continental and Irish airports. It has, how-
ever, not been d:lnpl{:! at any United King.
dom airport under the contral  of th-;
Mimistry.,

The chief witness called on behalt of the
Vinistry did not consider that as a matter
if general apphcation  this Recommenda-
ton was a useful one, since he thought
that taxi-way '|1gE1h. and dayvhght route ircli-
cators were a more valuable indication as
to the uvse of Faxi-ways, Furthermore, a
continuous white line would mvolve con
siderable expense both in its installation
and maintenance,

In IH‘.H'{I to London II'I.lFP“ft' m addition
to the above disadvantages, the continuous
white line would, he thrms,_ht, giveg nse to
confusion at intersections rather than facili-
tate the task of pilots finding their way
ahout,

Further, he pointed out that at London
\irport 1t 15 often necessary to use one or
more runways as a taxi-way, but it would
be clearly impossible to paint the continuous
white line down runways, This would at
once result in a lack of |||1irlr1'11iilj.' in the
meaning of a continuous white line down
the centre of a conerete paved way.,

6. The Mimstry favoured the extensive
use of taxi-way lights, stop bars showing
red lights and daylight ronte indicators as
the best solution of the problem and there
is no doubt that the system of lighting at
London Airport, which works in conjune-
tion with the block number system, 15 one
of much mqf_mlrh and has been dungmd
and installed with great care and no incon-
siderable expense.

The svstem has the whole-hearted sup-
port of the L':f.pu;'rfuln'.ud pi]wt‘a using London
Airport who were called to give evidence
before me, but they all stressed that it
was essential that an mtelligent use should
be made of the lighting system by those in
control, They urged that an aircraft should
not be expected, for example, to have to
cross any line of green taxi-way lights as
was Oboe King on the day of the accident
in telation to the lights leading from the
direction of the old Control Tower across
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SNT-Mate

This new Scott regulator weighs

only 2.14 pounds. It is easily & . LTI 6 cne
mounted with 4 Dzus Fasteners in TR aTenane "
standard panel space.

Lighter components for lighter aircraft
Military pilots are protected against the dangers of cabin pressure
loss in Strategic Air Command B-57 Bombers equipped with the
new MB-1 Oxygen Regulator, Automartic, fool-proot operation at
deadly altitudes insures a completed mission, This amazing new
regulator is a recent achievement of Scort-Firewel developed in
conjunction with the Air Force Aero Medical Laboratory. It is
designed to meet the requirements of the Air Force Partial Pressure
Suit but may also be used with the Standard A-13A Oxygen Mask.
The MB-3 Regulator with dilution is also available in this pressure
suit series.
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1% [::!||| on Runway Z8K and down Run-
way IR,

| have httle doubt that. when the com-
pletion of the installation of the dayvhght
route indicators and all the taxi-way lights
and stop bars has taken place, the control
staff of London Airport will make the full-
st and most intelligent use of this elabo-
rate and expensive dircctional  apparatus
which will be at their disposal. Moreover
CXPEHIENCE will indicate s best use.

So far as 15 known, London "ILII'l]-L.IIt 15
the only airport at present installing thie
ASMI radar apparatns. This fact indicates
both the care for the safety of those using
| .ondon 'l|.iT]m-Tt exercised b the 'II.“‘-||-|"||*-i
Ble authonties and the likely recluction to
the barest mumimum m the future of any
SEMOUS  CONsSequences of the ]]éi!ﬂ losing
s wav  should  this |:j. some mischance
PIOvi ]]-nmlh'.:u..

57. If all runways at London Airport
WETC E.Ill"'l"-'l':]L':.:I with runway centre  line
markings of the broken line type, as recom-
mended and described im Ammex 14 to the
Convention on International Civil  Awvia

tion, Pt. V1, Chapter Z, Paragraphs 2.1.7
and 2.2.5, then the absence of any longi-

tudinal markings on the taxi-ways wounld
j1r-:|ai|:’|-.- a definite indication to a pilot that,
when he was on a concrete stnp devoid
of longitudinal markings, he was not on a
r|11|~.'.:1_1.'.

55. 1 do not feel able myself, on the
hagis of the lhimited evidence available to
me of the use of taxi-ways and runways m
London Auarport, to make a general recom-
mendation that the Ministry should forth-
with institute the continuous white line on
taxi-ways at all airports nnder their control
in the United Kingdom here appears to
me to be weight in some of the objections
of the Ministey, which 1 have summanzed,
to such a recommendation. Nor was 1t at
present favoured by Bntish Furopean Air-
L4 !:-.'-

39, | recommend that the '"-]]'!inl'-[[:- Ve
further study to this problem with a view
to choosing a svstem of |J-;||Li!1;3I which will
]u[-n'u:lu_- a4 continuous indication to aircraft
on the ground whether !hL:l. ¢ on a taxi-
YRy LEE DRIl & B RRERRS ,:|'|-

-"l..|||n:|.-_[_ svstems at present 1]1]‘1{1!111' i11-
ternationally  the choice seems to hie be-
bween |:-;1|||ti||_'_ longitudinal centre  ling
markings along all taxiwavs in accordance
with the Recommendabion m Annex 14
ta the above Convention, Pt. VI, Chapter
2. I*_|r.1gr.||-..!| 2.6.1, or pamnbtimg centre line
markings of the broken line type described
in Paragraph 2.2.8 in accordance with the
Recommendation in Paragraph 2.1.7 on all
runwavs, leaving all taxi-ways unmarked by
sny longitudinal paint markings,

In the course of their further study 1
have no doubt that the Ministry will n
particular collect evidence as to the success
o1 otherwise of the use of the longitudinal
white line on t;1'~.i-'-.'..'=|fl.'=. 3t ]_iI:_:{' and ]Hh:..'
airports in other countries. Such experience
will probably in tune resolve in one way
or another the doubts '.."".|:F['.."':;'-'L'|-| as to the
desirability of adopting the ]l#]1£__::i'f'.'.-lf1i1li||
white line on taxi-wavs in this country in
gan_-i.'l] and at London Airport m ]J;=|11iL'11]:1T.

(Signed
A. A. Mocatta
R. W. O'Sullivan
H. K. Gordon-Burge
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Extreme ambient and fluid temperatures as high as 350°F caused

by jet acceleration bursts are withstood by Weston s

new three-way pilot-operated Solenoid High-Temperature Valve.
Incorporating totally new design features, it permits the

elimination of all moving seals and requires only two static seals.

It is designed to function smoothly at unusually wide temperature

ranges, and is suitable for use with many different fluids.

10918 BURBANK BOULEVARD \\
NORTH HOLLYWOOD, CALIFORNIA
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Trent— Pioneer in Welded Tubing

Since 1t was formed nearly 15 vears ago, the Trent
Tube. Company has led the welded tube industry in
new developments to bring yvou better quality stainless
pipe and tubing.

Trent was first, for example, to commercially pro-
duce welded tubing using a helium-gas shielded arc
and nonconsumable electrode. This process, called
TRENTWELD, was used exclusively by Trent for
seven years, although today all welded stainless tubing
is made by the inert-gas shielded method. The
TRENTWELD process produces an exceptionally
sound weld, free from gaseous inclusions and without
contamination from extraneous metal. In fact the

chemical and physical properties of TRENTWELD

tubing are as good or better in the weld zone as in the
body metal of the tube.

Recognizing that the uses for as-welded tubing were
limited primarily to ornamental applications, Trent
also led in developing and improving after-welding
processing methods, Today Trent's cold working,
annealing, pickling and passivating, testing, and in-
spection operations are unsurpassed in the welded
tube industry.

Now, with Trent's new patented Contour-Welding
process — another major and exclusively Trent devel-
opment — vou are assured of the highest quality stain-
less pipe and tubing available anywhere when you
specify TRENTWELD.

Contour-Weld

a major development in stainless pipe

Big news for stainless and high-alloy pipe and
fubing users! It's Trent's brand-new, patented
Contour-Welding process that brings yvou the true
uniformity of welded pipe and tubing, plus com-
plete absence of weld bead or undercut. Contour-
Welding produces a pipe and tube so smooth, so
uniform that the weld is practically imperceptible.

And it means improved physical properties . . .
better finish . . . elimination of cavitation corrosion
or erosion. Flared or flanged ends are smoother,
too. In fact, by whatever test you choose, Trent’s
Contour-Welded pipe and tubing will outperform
any other pipe or tubing.

Here's why — Contour-Welding makes use of all the
best features of the original Trentweld process —
uniform stainless or high-alloy strip . . . controlled
inert-gas shielded arc welding . . . absence of any
filler rod. But there’s one vital difference. In
Contour-Welding the weld is made at the bottom
of the formed strip. Gravity works to pull down
the molten weld metal until it perfectly matches
the contour of the pipe.

Like most good ideas, Contour-Welding sounds
simple. But until Trent redesigned and rebuilt

their mills, no equipment had ever been made to
allow continuous welding at the bottom of the pipe
or tube.

Wider range of grades available — Improved phy-
sical and metallurgical properties afforded by
Contour-Welding make it possible to produce
welded pipe and tubing in grades and sizes not
readily available before in acceptable quality.
Now, for example, you can get Contour-Welded
Hastelloy, Zirconium, Zircoloy, Titanium and 19-
9-DL grades.

Try Trent's new Contour-Welded pipe or tubing for
yvourself. Whether it's for corrosion or heat resist-
ance — pressure or mechanical applications, yvou'll
find Contour-Weld best. Prove it. Ask for a sample,
and give 1t any test you like. It's the quickest way
to satisfy yourself that Contour-Welded pipe and
tubing outperforms all others. And remember, it's
made by Trent — tube mill specialists.

*Contour-Weld is the trade mark of the Trent Tube Co.
for its process of welding pipe and tubing which is
protected under U. 5. Patent 2,716,692.

Why Trent's Exclusive Confour-Weld Process means smoother welds . ..

.I r

Here’s the conventional way of welding pipe. Gravity pulls some of the
molten metal down into the pipe to form a bead that is extremely difficult to
remove by cold werking. This is particularly troublesome in heavier gages.
Cold working of the inside bead can lead to undercuts, focal points

for erosive and corrosive attack. Cleaning is difficult.

Trent couldn’t repeal gravity, so they put gravity to work. They flopped the pipe
over, and made the weld at the bottom. Gravity still pulls the molten metal

down — but, in doing so, it makes the weld contour correspand to the contour

of the pipe itself. That's why there's no tell-tale bulge of weld metal on the critical
inside pipe surface. And, even on the outside surface, the weld contour

more closely opproaches that of the parent metal than any other welded pipe.

'I'RENWEI.D STAINLESS STEEL TUBING

TRENWT TURE COMPFANY, GENERAL SALES OFFICES, EAST TROY, WISCONIIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA)
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CONTINENTAL DEFENCE IS AVRO AIRCRAFT'S BUSINESS

In RCAF operational multi-squadran service in Canada, squadrons
1‘1_,|"' CF-100s will f}:‘giu cfﬂa‘fj with NATO _I,I‘er'{.*f': in Ern'upf .'.’Pfl.’ 1956

DROGUE PILOT RIDES RED

To practice collision course interception—the new one-pass
radar-controlled attack technique—the RCAF needed “"something fast and high to shoot at”,
Avro Aircraft supplied modified CF-100s which tow specially designed drogues attached to
12,000 feet of cable. The planes are painted a vivid fluorescent red so they won’t be mistaken for the target.
Practicing this new collision course attack or the grim business of repelling enemy planes,
Avro Aircraft’s CF-100s are the mainstay of Western Hemisphere defence. Men of the RCAF patrol
Canada’s northern approaches on a ‘round-the-clock alert in these mighty all-weather night interceptors.
Avro Aircralt’s CF-100s add deadly striking force to the air defences of the free world.

No other all-weather night intv:r::n:pmr In service mclu}-' can cquul them for power and range.

AVRO A/RCRAFT LIN/TEL maition, canapa

MEMBER ; A, ¥V, ROE CANADA LIMITED & THE HAVWEER SIDDELEY GROUP

AIR TRANSPORT

Traffic Gains Spur New Route Patterns

CAB leans toward strengthening regional lines;
three major cases await decision from Board.

By Craig Lewis

Washington—The healthv prosperity
of the airline industrv appears to he
heralding a new approach in federal
regulation,

As traffic, revenues and profits con-
tinuc their phenomenal rise  during
1955 (sec p. 117). a trend to greater
competition and a strengthening of the
smaller trunk carriers is shaping up in
a series of major route eases under con-
sideration by the Civil Aecronantics
Board.

With subsidv a diminishing factor in
trunkhine operations and with last vear’s
worrics about narrow  profit margins
substantially eased, CAB appears set
om a course of strengthening the na-
tional air pattern by introducing more
competition and bv building the re-
sional carriers as major 'I:HI‘J'I]'!"-’.IJEI"-'L'
factors on the routes long dominated
by the Big Four—American Airlines,
Fastern Air Lines, Trans World Air-
lines and United Air Lines,

Major Cases Before CAB

Indications of the new approach are
seen in a variety of wavs, including the
lifting of nonstop restrictions and the
trend awav from the old reliance on
mterchanges provide new services.
But the hasic evidence lies in the wa
the Board decided the New York-Chi-
cago case and is handling three other
MAjor cases:
® The New York-Chicago Case, de-
cided last month, established Capital
Airlines as a major competitor in the
New York-Chicago and other large pop-
ulation markets in the East (AW Sept.
12, p. 139). In this case, CAB also

strengthened Northwest  Airlines’ po- -

ation on its transcontinental route,

® The Denver Service Case, now await
ing CAB decision, deals with the need
for new ecast-west service at Kansas
City, Denver, Salt Lake Citv and Reno,
Nev., (AW Aug. 8, p. 99). An exam-
mer has recommended new routes for
Contimental Air Lines and Western
Air Lines.

e The Northeast-Southwest Case, also
before the Board, concerns service be-
tween aities i the Northeast and the
Southwest and service to several points
in the South (AW Sept. 5. p. 93). The
examiner  has  recommended  the
strengthening of Capital and new com-
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petition among American, Eastern and
TAWA.

¢ The New York-Florida Case, in
which hearings have just closed, is con-
cermed with possible new competition
tor Fastern and National Airlines on the
rich north-south routes along the East
Coast. This case offers a variety of
possibilities for certification of a new
CArrier.

Capital was the major winner m the
New York-Chicago Case. CAB decided
to remove restrictions on Capital's op-
crations which will let the carmier aper-
ate nonstop services between New York
and Chicago, Toledo, Pittsburgh and
Detroat. It also chose Capital for
competitive service between Philadel-
phia and Cleveland and Detroit.

The carmer was awarded a new New
York-Rochester-Buffalo-Detroit  route
competitive with  American  Airlines.
These awards, coupled with the appeal
of Capital’s new Vickers Viscounts, are
expected to boost the carrier’s standing
on the major eastern routes. -

In its decision, the Board also
strengthened Northwest in the Chicago
market by permitting it to use the mid-
west point on its  transcontinental
flight. Northwest also was picked to
furnish new competition on the New
York-Detroit route,

Adjustments were made in the routes
of Eastern, United and TWA to im-
prove service at Detroit, Philadelphia,
Pittshurgh and Ft. Wavne.

The Board cited two basic reasons
for its findings:

First was the need for more com-
petition, which the Board felt could
best be furnished by the regional carrier
—Capital, ' :

Second was the need for strengthen-

mg Capital’s route structure. The same
thinking apphed to the Northwest
awards.

The Denver Service Case 15 the next
one up for decision. This one deals with
the ecast-west service needs of Kansas
Citv, Denver, Reno and Salt Lake Citvy
on routes between Chicago and Los
Angeles and San Francisco, A hasic
question is that of competition for

TWA at Kansas City and United

Denver, each an  east-west monopoly
and main base for the carriers.

Favor Regional Carriers

The examiner favored two small
trunklines for new service in the area.
He would give Continental a Chicago-
Kansas Citv-Denver-Los Angeles route
and hAll in a gap m Western's route
structure with a Denver-Salt Lake City-
Reno-San Francisco route.

Continental still requires subsidy sup-
port for its operation and Western 15
the smallest trunk airline not receiving
subsidv., The new routes would sub-
stantiallv strengthen both carriers.

In addition o building the economic
position of the two carners, the ex-
aminer felt that thev would bhe better
able to supply the regional tvpe of serv-
ice required bv the cities involved. A
major c{zmlelnt from the cities 15 that
United and TWA’s transcontinental
schedules are made for the convenience
of passengers from the East and West
Coasts and result in some very awkward
arrival and departure times in the Mad-
west and Rocky Mountain areas.

In favoring Continental and Westermn,
the examiner turmed down applications
of United for Kansas City and TWA
for Denver and favored the strengthen-
ing of the smaller carriers as competitors
of the big trunk lines.

The examiner also advised CAB to
remove restrictions on American which
prevent it from operating nonstop serv-

Pan American Copter Service

Pan American Airwavs announced last week that, in an agreement with New York
Airways, it will offer its passengers helicopter service between New York International,
LaGuardia and Newark Airports beginning Nov. 1.

Under the plan, which is still subject to Civil Aeronantics Board approval, the
shuttle service will be available to all passengers arriving at either LaGuardia or
Newark who hold Pan American reservations out of New York International.

The plan also grants Pan American passengers lower fares—53 between Idlewild |
and LaGuardia and 55 between Idlewild and Newark— {h.m New York Airways regu-
tarly charges for the runs—54.09 and $8.64. The 5.55 }IE]':L[]-[}ILr flichts will be
aperated every howr on the hour except between 11 pom. and 7 am,
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ices from certaim castern cities to Los
Angeles and San Francisco and offering
competition to United and TWA on
the routes.

This case offers the Board a clear
choice between added competition
among the large carriers and added com.-
petition for the large carriers from small
regional carners,

More Competition

In the third case, the Northeast-
Southwest Case, the 1ssue 1s not so
clearly drawn, but there 1s ample oppor-
tunity for the CAB to strengthen re-
gional route structures.

The findings of the examiner in this
case favor both greater competition
among the big four and more compe-
tition from a smaller line. He recom-
mends that American be allowed to
compete with Eastern for the Houston-
New York market and that Eastern be
allowed to cruck American’s monopoly
on the New York-Dallas/Ft. Worth
market. He would also allow TWA to
compete with American at Tulsa and
Oklahoma City.

(On the East Coast, the examiner
favors the strengthening of Capital as
a competitor of Eastern., He would
amend Capital's route structure so the
carrier could operate effectively between
“ew York and Atlanta and New Or-
leans via both Pittsburgh and Washing-
ton. Capital now operates in the area,
but its routes are so scrambled it is
elimmated from competition.

The best prospect among those left
out of the examiner’'s recommendation
is Delta Air Lines which serves most of
the points mvolved in the South and
Southwest and wants badlv to get into
the New York market.

Mew East Route Approaches

The fourth case, dealing with New
York-Florida routes, 15 just out of the
hearing stage and months awav from
decisions. But it offers a variety of ap-
proaches in development of the East-
cm route pattern.

Eastern and National, which have
been bitter competitors for traffic along
the East Coast, arc now heghting to-
gcther to keep a third carner out of the
verv rich New York-Florida market.
With Eastern claiming second place
among domestic trunk carriers and Na-
tional reporting operatine revenues of
$6,604,576 on $485.616.465 total rev-
enue for Fiscal 1955, there isn't much
doubt that there is room for another
carriecr on the route.

Right now, the strongest contenders
for the route are Northeast Airlines,
Celta Air Lines and Capital Airlines.
Northeast, along with Colonial Air-
lines, has a limited route structure in
the northeastern area.

Certification of either of the small
carriecrs would take it off subsidy and
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Viscount to Bermuda
|

The British Overseas Airwavs Corp.
will place a Vickers Viscount turboprop
airliner on its New York-Bermuda run |
beginning Nov, 12,

The Viscount will operate on a twice-
weekly, frst-class schedule as part of a |
New York-Trinidad route operated |
jointly by BOAC and its Caribbean sub- |
sidiary, British West Indian Airways,
The sector from Bermuda to Port of
Spain, via San Juan and Barbados, will
be the responsibility of BWIA.

BOAC also will operate a daily New
York-Bermuda tourist-class service with
Lockheed Super Constellations and has
plans for a similarly-scheduled first-class
service. beginning in mid-January.

turn it into a major eastern carrier, just
as certification of National on the
same route five vears ago brought that
carrier to its present strong position.

Colonial’s deal to merge with East-
ern is currently before the Board, and
if it goes through, Colonmial will be
eliminated from the running.

National has made a public offer to

* take over Northeast, but the smaller

carrier doesn’t want anvthing to do with

stich a deal, at least until a decision 15
reached in the New York-Flonda Case.

Delta Seeks New York

Capital and Delta are the two re-
gional carriers whose route structures
it into the New York-Florida route
most easilv. Delta is makmg a major
effort to get into the New York market,
and Capital would like to add the long
route to its predominantly short-haul
pattern.

TWA and United are after a small
segment of the route. They want to
connect their eastern terminals and op-
erate over the heavily traveled Washing-
ton - Baltimore - Philadelphia - Newark -
New York-Boston route now shared by
Eastern and American.

Fastern and National have applica-
tions in the case to strengthen theiwr
own routes along the East Coast.

The remaining six applications call
for new services the CAB is unlikelv
to grant. Pan American World Airwavs
is asking for a domestic route between
Boston and Miami. Bramff Airwavs
wants an East Coast route which would
be cntirelv outside its western area of
operation.

Riddle Airlines wants the Board to
certificate it for passenger service along
its present cargo routes, and Resort
Airlines would like to become a
scheduled operator. Two nonscheduled
operators, North American Airlines and
Peninsular Air Transport want certifi-
cates for scheduled service.

N. American Airlines
Loses Right to Name

Los Angeles—North American  Air-
lines, hghting to retain the use of its
name, last week lost the second round
of a legal battle with North American
Aviation, Inc.

The U.5. Court of Appeals for the
Oth District unanimously upheld a
lower court ruling which granted the
airframe manufacturer an mjunction
restraining  the non-scheduled airline
from use of the name.

The non-scheduled carrier announced
immediatelv afterwards it would appeal
the decision to the Supreme Court.

North American Aviation, Inc,, first
petitioned for the injunchion against
North American Airlines and affiliated
companies and airline officials in Au-
gust, 1951. U.S. District Court Judge
Peirson M. Hall ruled in favor of the
airframe manufacturer and the case was
then appealed to the circuit court.

Last week, Judge James Alger Fee of
the Appellate Court delivered the
opinion which supported in full Judge
Hall's Aindings.

The ruling prohibits the non-sched-
uled carrier and afhliated companies
and individuals from vsing the name
“North American” in anv phase of
aviation.

Use of the name “North American™
by the airline has confused the public,
the court said, musleading numerous
people into believing that a connection
exists between the carnier and the air-
plane builder. In adopting the phrase
“Flv the North Amencan Way,” they
have relied upon the good will and
reputation of the airplane manufacturer
and “have spent money freely and in
tremendous sums to encourage the be-
lief that thev were North American
Aviation.”

He pointed out that the airplane
manufacturer has used the slogan, “The
North  American Way,” extensively
since some time in 1941.

Use of this slogan and of a syvmbol
similar to the one used bv North
American Aviation is “conclusive evi-

*dence” that the airline was doing all 1t

could to identify itself with the airplane
builder and “capitalize on the reputa-
tion which plaintiff had built up under
this exclusive name,” Fee sad. He
added:

“North American Aircoach Systems,
Inc., is nothing but a ticket drummer.
Therefare, in advertising itself as North
American Airlines, it is not only appro-
priating from plaintiff, but it is also
falsclv describing itself to the public.”

Fee said the airline has pursued its
course persistently and has entirely dis-
regarded all warnings. “The hands they
stretch out in prayer are unclean,” he

added.
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Airline Profits Double in First 6 Months

Washington—Profits of the U.S.
stheduled  airline  industry  increased
100% for the hrst six months of 1955
over the same period in 1954,

Industry net proft after taxes
amounted to 539,758,000 in the frst
half of 1955—double the $19,868,000
reported for the 1954 period, according
to the Air Transport Assn.

An ATA consolidated industry sum-
mary for the first six months covering
43 certificated member airlines reports
first quarter profits of $9,253,000 com-
bined with a second quarter net of
530,505,000 in making up the record
half vear return.

Industry observers predict 1955 will
be a record profit vear for the airlines.
The phenomenal first quarter provided
the impetus. The trend was maintained
in the second quarter, profits up 24%
over the same period in 1954, and there
15 every indication that the high level of
business will be retained in the second
half. Passenger traffic, as usual, pro-
vided the bulk of the business with a
19.4% gain to 11,630,366,000 revenue
passenger-miles fown  from  January
through June of 1955. _

Sixteen carriers, representing two of
the six industrv segments, accounted
tor 97% of the total profits. The 13
domestic trunklines earned a net proft
of 529,738,000 on total operating reve-
nues of $549,769,000. U. S. carriers op-
crating international or overseas services,
which includes nine of the trunklines
with international divisions plus Carib-
bean Atlantic Airlines and Pan Ameri-
cm World and Pan American-Grace
Airwavs, netted another $9,193,000

from gross revenues of $187,294,000.

The ATA report showed the income
and revenues of the other four industry
segments as follows: 13 local service
airlines earned a net proht of 5219,000
on total operating revenues of $26,723,-
000; mine Alaskan airlines, $675,000
and $10,817,000; three helicopter air-
lines, $141,000 and $1,626,000: and
two territorial airlines, a net loss of
$208,000 with gross revenues of $3,-
411,000.

Industry gross revenues totaled 5779,
640,000 for a gain of 15% over the hrst
six months ot 1954. The industry 1s
dominated, of course, by the 13 trunk
airlines which again, along with their
mternational operations, brought in
95% of the business. The domestic
trunklines grossed $550 million on
which they realized a net operating in-
come of $59 million (AW July 11, p.
12). A torecast of year-end results indi-
cates revenues exceeding 51 billion, net
cperating income of more than $100
million, and profits of $75 million for
the domestic scheduled trunklines.

Significant development in the air-
line hnancial picture 1s the climination
of dependence on the govermment for
subsidies. In the first halt of 1955 only
three of the trunklines received any sub-
sidy and that had been reduced by 65%
from a vear ago. Even service mail pay
sccounted for less than 29 of the total
revenues of the trunkline group.

The local service carrier group has
materiallv reduced its reliance on fed-
cral subsidy which previously amounted
to half of their income. Passenger reve-
nues and other income is being in-

Revenues and Profits During First Six Months of 1955
For Scheduled U.S. Carriers

creased by feeders and in first half had
climbed to 60% of all revenues.

International and overseas operations
of U. §. airlines still account for the
largest share of subsidy payments, but
this segment of the industry is making
creat strides toward reducing subsidy
needs. Subsidy payments to the group
so far this vear of $10.8 million have
been 37% less than in the same penod
of 1954, At the same time, total reve-
nues gained 109 while the operating
costs were held to a 9% gain. With
the returns in the third quarter, which
was a4 record summer season (AW Oct.
3, p. 14), international services are as-
sured of new highs in profits,

Helicopter operators, which include
Chicago’s Helicopter Air Service, Los
Angeles Airways and New York Air-
ways, have reported gains in all cate-
gories of trathe revenue. Federal sub-
sidies, however, are still required and
the first half amounted to 80% of total
revenues.  Other outstanding revenue
gains: passenger service climbed 300%,
cxpress 240% and freight, 100%.

The two territorial air carriers,
Hawanan Airlines and Trans-Pacific
Airlines, were the only group that failed
to show a proft, reporting a net loss of
$152,000 in the first half. Operating
expenses outstripped revenues which re-
mained constant at $3.4 million. Nine
Alaskan airlines also are struggling with
the problem of increasing expenses.
Revenues gained 18% over the preced-
ing vear, but expenses increased 23%.
The Alaskan group made a profit of
5675,000 on revenues of $10.8 million
in the first half.

i | ]
Gross MNet ’ Met Profit |
CARRIERS Operating Percentage | Operating Percentage or Loss Percentage
Revenues of Total Income of Total After Taxes of Total
13 Trunklines. ... ......... $549,769,000 70.5 $59,006,000 80.8 $29,738,000 T74.7
12 Int'l. and Overseas® . . . . 187,294,000 24.3 12,949,000 11.7 9,193,000 23.1
13 Local Service. ... ... ... 26,723,000 3.3 - 410,000 5 219,000 5
9 Alaskan. . ..........| 10,817,000 | 1.3 652,000 8 675,000 | 1.5
? Temitorials. . .. . .. J— i 3,411,000 4 (152,000) e (208,000) T
3 Helicopter. ... .. — | 1,626,000 K- 199,000 | 9 141,000 LS
52* Total.................| $779,640,000 100 $73,064,000 100 $39,758,000 100

Western Airlines,
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* Total number of Air Transport Assn. sirline members is 43, but nine of the 13 domestic trunks also operate international divisions.
They are American Airlines, Braniflf Airways, Colonial Airlines, Delta Auirlines, Eastern Airlines, National Airlines, Northwest Airlines,
Trans World Airlines and United Airlines. Four trunklines operating domestic services only are Capital, Continental, Northeast and
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TWA Loses Move to Bar Rizley

The Civil Acronautics Board has re-
jected a move by Trans World Airlines
to bar CAB Chairman Ross Rizley from
voting on the reopened trans-Atlantic
final mail rate case and has refused the
carner's request for reconsideration.

Trans World Airlines sought to dis-
qualify Rizley from participation in the
case on the grounds that he was Solici-
tor of the Post Office Department at a
time when the Department was in-
volved in the case.

The disqualification move came after
the Board split 3-2 on the issue of a $3
million TWA tax reserve. CAB de-
cided not to allow the deferred tax
reserve as an expense, and Rizlev voted
against the TWA position,

TWA pointed out that Rizlev served
as Solicitor of the Post Office Depart-
ment from March to December, 1953, a
period when the mail rate case was
pending before the Board. CAB answers

that the specific tax matter was not an
issue in the case in that period.

The Board points out that TWA
didn’t move for disqualification until
after the adverse ruling was made.
“TWA might have been plaving it
both ways,” said the Board, “or might
have had an afterthought, and there is
no effective way of dr:t::rmining other-
wise 1n a situation such as this)

CAB also rejected a TWA request
that Chairman Rizley be disqualified
from further consideration in the case,
which is incomplete. TWA can still
file a motion to disqualifv on specific
issues before they are submitted to the
Board for decision.

The Board denied TWA's request for
reconsideration on the basis of argu-
ments already covered m its decision, It
also pointed out that accounting prac-
tices, no matter how well recognized,
don’t necessanly determine “vital sub-
stantive questions that arise under the
rate-making and subsidy standards of
our Act.”

“The all-important question before
us is not accounting practice, but ‘need’,
as that concept appears in our Act and
has been interpreted by the courts,”
CAB said.

ICAO Group Proposes

Air Traffic Revisions

Revisions of rules governing air
trathc control were proposed by the
Air Navigation Conference sponsored
by the International Civil Aviation
Organization in Montreal, Canada.

Here are the proposals made to
ICAQ’s member states:
®* Amended tules of the air to bring
under trafhc control procedures a num-
ber of flights now being made under
visual flight rules. The Conference
also suggested an educational program
to persuade pilots not to flv VIR
whenever there is doubt about com-
pleting the flight under those rules.
The group also recommended increas-
mg the controlled airspace to provide
separate  in-bound and out-bound
routes, improvement of current air
traffic services techniques and increased
use of radar,

Britannia at Tempelhof

The Brstol Britannia, Britain's long range turboprop transport, was used to fly Peter
Thomevcroft, president of the British Board of Trade, to Berlin for the recent German
Industries Fair and, incidentally, to place itself on display as a lure for any potential cus-
tomers. Parked at Templehof Aerodrome (above), the Britannia was inspected by officials
of the recently-revived West German Lufthansa Airlines. Lufthansa is at the present time
in the market for new types of transports to place in service on present as well as planned

routes (AW Aug. 22, p. 99).
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® Arrange a system of reporting “near
misses’ between aircraft in flight. The
Conference said that the purpose is not
to take disciplinary action against the
pilots but to analvze the “near misses”
m order to avoid them in the future.
® Forward to ICAO the results of ex-
periments with flashing high intensity
lights which increase chances of
recognition under might flving or dull
weather conditions. The new lights
soon will become mandatory for at
least one ICAQ member.
® Change the intemational rules to
prohilat all flights i controlled air-
space between sunrise and sunset un-
less thev are carried out under air
trafhc control rules from the ground.
This would prevent night flights being
carried out under VFR without spe-
cific permission.
® Increase the distance aircraft must
keep awav from clouds to avoid colli-
sions. New standard would require
forward visibilitv to be at least 5 miles,
and distance from the cloud to be
| mile horizontally and 1,000 feet ver-
ticallv. Present standards are 5 miles
for forward visibility, 2,000 fect for
horizontal distance from cloud and 500
feet vertical distance.

Representatives of 29 nations and
hve international orgamizations at-
tended the month-long conference.

AAL Crash Blamed

On Crew’s Inattention

The crash of an American Airlines
Convair at Springheld, Mo., probably
was caused by the crew’s inattention to
flight mstruments and a possible sen-
sorv illusion, according to the Civil
Aeronautics Board’s accident report,

The CAB report found that the
American Convair flight didn’t execute
the Civil Aeronautics Administration
approved VOR instrument approach
procedure at Springheld but flew di-
rectly from the station toward the air-
port.

Analysis of weather conditions in-
dicates that visual reference with the
ground was possible before the aircraft
turned toward the airport, but it wasn’t
probable at the required altitude.

The accident occurred Mar. 20,
1955, on American Flight 711, multi-
stop Convair 240 flight from Newark
to Tulsa, Okla. The flight stopped at
St. Louis, then proceeded to Spring-
field where it was cleared for an ap-
proach.

The plane struck the ground in a
ficld about 14 miles north-northwest of
Springfield Municipal Airport. Eleven
of 32 passengers, the copilot and
stewardess were fatallv injured. The
pilot and all but one of the remaining
passengers were seriously injured,
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$24 Million Aviation
Loan Goes to Ethiopia

Ethiopia is receiving a $24 million
loan from the Export-Import Bank of
Washington for development of com-
mercial aviation.

The money will be used by Ethiopia
to construct air fields and aviahon
facilities and to purchase new aircraft
for use on international and domestic
routcs.

Ethiopian Air Lines, a state corpora-
tion, currentlv serves Cairo, Athens.
Nairobi, Djibouti, Aden and Berut
from the capital, Addis Ababa. The
airline also operates extensive cargo
services within Ethiopia where ground
transportation is difficult because of
terram and lack of roads.

The loan will be repaid at 5% m-
terest in semi-annual installments over
a twentv vear period.

Ethiopian Air Lines, a state corpora-
erated under a management contract
with Trans World Airlines since 1t was
organized in 1945. TWA supplies ad-
ministrative, technical and mechanical
personnel and has a stock interest
the corporation.

CAB ORDERS

GRANTED:

Seaboard and Western Airlines an exemp.
tion to provide free transportation to G.
3. Holcomb, Jr., an insurance underwriter,
on a roundtrip flight between the United
States and Europe for purposes of m-flight
observation.

Central Airlines an exemption to serve
Sherman-Denison, Tex,, as an intermediate
point between Dallas and MeAlester, Okla..
m lien of service to the point on the seg-
ment between Ardmare, Okla., and Dallas.

City of El Paso, Tex., permission to m-
tervene in the Texas-California interchange
cases.

Slick Airways an exemption to senve
Nashville, Tenn., and Pocatello, Idaho, on
its transcontinental truck-air-truck  service;
and Oklahoma City and Wichita, Kan., on
its regular scheduled operation, until 60
days after a final decision in the air freight
renewal case,

APPROVEID:

Agreements between American - Airlines,
Trans World Airlines and various other
carniers relating to inter-carner arrangements,

ORDERED:

Eastern Air Lines route consolidation case
expanded to include Delta Air Lines” appli-
cation for service to Nashville, Lousville
and Cincinnati.

Frontier Airlines’ hnal mail rate fxed at
the rate proposed by the Board in its show
cause order for the penod starting Sept. 15,
1954,

Large Irregular Case record reopened to
receive additional evidence from All Amen-
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can Airwavs, American Air Export and Im-
port Co., Capital Airways, Central Air
Tiansport, Economy Airways, Great Lakes
Airlines, Overseas National Airways, 1rans
Caribbean Airways and United States Over-
seas Airlines.

Surface-Mail-By-Air
Rates To Be Extended

Temporary rates for the surface-mail-
bv-air program will be extended by
Civil Aeronautics Board pending a de-
cision on final rates for the Post Offhce
Department experiment.

Rates for the eastern portion of the
surface mail program expired Sept. 30.
The Board proposes to extend them on
a temporary basis for services between
New York and Washington and Chi-
¢ago, and between these three cities and
pomnts in Florida.

The rates paid the airlines for haul-
ing surface mail are roughlv comparable
to average air freight tanffs,

When the Post Office experiment be-
gan, CAB set rates which expired Sept.
30, 1954. These rates were subse-
quently extended for a vear to allow
added time for the collection of data.

A final rate proceeding has been
started, but hearings start Oct. 11, and
the Board will not reach a decision for
several weeks after hearings close. The
Postmaster General has asked for in-
terim rates to cover the penod from
Oct. 1 to the setting of fAinal rates.

The Board concludes that the request
of the Postmaster General should be
granted pending a full evaluation of the
program for rate-making purposes.

Airlines affected bv the order are
American  Airlines, Capital Airlines,
Delta Air Lines, Eastern Air Lines, Na-
tional Airlines, Northwest Airlines,
Trans World Airlines, United Air Lines,
Slick Airways, the Flving Tiger Line
and Riddle Airlines.

Carrier Liability
Increased to $16.582

Liabilitv of air carriers for a passenger
killed or injured on an international
flight will be increased to 516,582, dou-
Lle the present amount, under terms of
an air protocol signed by a conference
of 26 nations at The Hague sponsored
bv the International Civil Aviation Or-
ganization. Ratihcation by 30 countries
s required.

The 58,291 limit now provided was
adopted at the Warsaw Convention in
1929 and governs the habilityv of the
air carriers. This intermational agree-
ment provides that when an accident
which causes mmjurv or death to a pas-
senger occurs there is a presumption
of liability against the carrier. It is the
responsibility of the air line to prove
it was not negligent.

Airlines Use Music
ToDrown Engine Noise

Use of tape-recorded music to drown
out engine noise is catching on with
the U. S. airline industry.

Nine carriers have installed, or are
testing, Travel Muzak taped orchestra-
tions which thev rent for an average of
eight dollars per month for each air-
craft.

Special music recorded at a frequency
range higher than that of the engine
noise is plaved on a 35-1b. 5460 APB-12
tape reproducer made by Presto Record-
ing Corp., Paramus, N. J., that hts a
standard ATR rack.

United Air Lines is installing the
Travel Muzak package on its entire
DC-7 fleet and Pan American is having
the machines installed on all of its
DC-7Cs.

Other carriers using or testing the
equipment: Western Air Lines, Capital,
Braniff. Avianca, Trans-Caribbean, Sca-
board & Western and National.

Travel Muzak says that it also will
trv to sell corporations on installing the
sirborne musical dispensers on  their
business aircraft.

SHORTLINES

» British Overseas Airways Corp. has is-
sucd a booklet for air cargo users list-
ing rates, collect and C.O.D. services,
valuation charges and insurance pre-
miums from New York to 133 overscas
points.

P Riddle Airlines reports operating rev-
enue of $3.279,301 for the vear ending
June 30. Net income after taxes was
$359,231 compared with a loss of S111.-
672 on revenues of $2,296,998 m 1954
Total assets of the company increased
from 51,064,270 in 1954 to 55,391,554
this vear.

» Seaboard and Western Airlines has
signed an agreement with Railwav Ex-
press Agency providing for a single way-
bill from 15,000 points in the United
States to major cities in Furope, the
Middle East, Africa and the Far East.

. . Seaboard has signed a through
freight agreement with United Air
Lines.

» Trans World Airlines has started work
on 1ts $15 million Atlantic region
maintenance base at New York Inter-
national Airport. The project 1s sched-
uled for completion by mid-1957. . . .
At the present time TWA 15 schedul-
ing nine eastbound and mine westbound
combination tourist-irst class fights
daily.
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EMPLOYMENT OPPORTUNITIES

EMFLETMEHT OPPORTUNITIES

NEW Frnnt:ers' Gas Turbine

SCIENTISTS & ENGINEERS

e Ny

e

43
._F#_ y

L

. i e - .
& () 1760 Engineers Now Republic Greatly Expands its
Hr/“”* ’r/JJ'_“. B | oo oy Development
1 (S5 for qualified :
* and Experimental
| EXPERIMENTAL ENGINEERS
with opportunities for supe-
' * PROJECT ENGINEER
o e - Adding 425,000 sq. ft. of Floor Space

rnr ‘
: ) T LIVE IN
* DESIGN SPECIALISTS
| ' 'n to rise rapidly to th vits
i  Activities
in the United States.

'|-_| . . .'_ . - " . .
I"j-lﬂ'dﬂd for fﬂiﬁ?“”'ﬂlf—' I:Jﬂ-‘-l Republic Aviation has undertaken a vital and huge expansion program
Lons | anidly expandi ' 3 5 e .
I;r;:rl::t:_:'f ”5[1:'* !.t “{_jp e I for its development and experimental activities. Many new opportuni.
i i iy LUTDINE €= ® f i - F
sie and albotse Bantrals ties at all levels of professional experience are open to scientists and OTE ES ,
engineers. If you seek a position where your abilities alone are the key N TSk REPUBLIC  BENEFIES
| o L ! | I
to success, and where company growth facilitates vour advance- You'll enjoy @ top salary scole, and impor-
ES.\IE": or .|"|||.E: p]u:'-t 3 Or more _ Y ey . { . . : b 4 e g tant personal benefits: life, health and acci-
Liberal relocation allowances, Republie. plus hospital-surgical benefits for the whole
o . : > family; and 45 of the cost of collegiate and
%‘a 7% - the Cumberland The large, modern building pictured above with 425,000 square feet groducte study.
_ ' ' : E ljoining Republic’ ingdale - .
Threshold through which the westward Relm'te?s will M. kept -“I'{J'J:il'ff adjoining Republic's anml.lg ale plun.H has just been added .:-Ji.‘l:ﬂ‘[']llﬁ NEW ALL - EXPENSE - PAID RELOCATION
movement coursed almost two centuries dential. Write, giving of pioneer thinkers is working with minds unfettered by material re- PLAN, for those living outside the Mew York
j ; resume of experience, to strictions of any kind, unhampered by hidgbound tradition, New ideas City ond long lslond area, relieves you of all
agﬂ is now the scene of modern pllDIIEEI“- P . ; i § financial worries, The compony pays inter-
: . . : being developed will be as record-setting as Republic's many past . , :
ing in the field of aeronautical develop- DALE A. COBB, DEPT. A-108 hi ts in aircraft desi N WA A e Shne ) e
. . achievements in aircralt design. and reosonoble costs of insured moving of
ment. ; . household ond personocl effects, and where
At the ARNOLD ENGINEERING DEVEL- SOLA R The fast-broadening scope of these operations has created a large rbeksary, Fria shorage up o 30 deys. Also
OPMENT CENTER transonic, supersonic number of positions for men with a bent toward development work. g e AN .y s
’ tled. And of course you'll live ond wark on

and hypersonic test cells and wind tunnels AIRCRAFT COMPANY Why not make today a landmark in your career, by checking into

are probing new frontiers for aerodynam-
ics, propulsion systems and guided mis-

fabulous Leong lsland, playgreund of the sast
the opportunities open with our staff of development engineers and coast,

gcientists? Republic’s benefit program for its professional staff is un.
surpassed; the pay scale is a model for the industry, Relocation

siles
% expenses are paid.
: 7W Ve = 1oR JOUT: WL PToles SAN DIEGO 12, CALIFORNIA
sional engineering career. Pace your POSITIONS ARE OPEN AT ALL LEVELS IN THE FIELDS OF:
progress with the aggressive, stabilized physics operational analysis missile armament vibration & flutter
research and development effort, e mathematics electronics aerodynamics structural and
ARO, Incorporated, operating contractor - physical chemistry servo-mechanisms thermodynamics mechanical design
for AEDC, has a number of interesting Your Inqu:rm; to fire control stress analysis
engineering opportunities for staffing Advertisers Will | Convenient interviews will be arranged.
b ies. ]
uigse 12 ?ratﬂr = . - Have Special Value . . . Please forward complete resume to:
You'll enjoy your work...and enjoy living —for you—the ndv:ni;e:ThaI_nd tII::- Mr. R. L. Bortner, Dept. C
in Tennessee's picturesque, resort land. E“El:[t‘;n L ﬂ‘i;;“"‘l. “""’“t:gj‘u : iii?ﬂr Assistant Chief Engineer
“ Idt‘lﬂ this evidence of the publication you Administration
Lee C. Kelley, Jr. .Box 162, Tullahoma read, Satished advertisers enable the
publisher to secure more advertisers FTEFPUIITEILIIE AVIATION
f » O f \ : and—more advertisers mean more
- Le— . information or more products or bet- FARMINGDALE, L. I, N. Y.
i1l L BHOME TENNESSEE ter service—more value—to YOU.
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EMPLOYMENT OPPORTUNITIES EMPLOYMENT OPPORTUNITIES

T i el

GENERAL MOTORS - S= g )

ENGINEERS
DESIGNERS
NEEDED!

L

i 1"""l"|-"l- PR3-
G.M. ELECTRONICS DIVISION CREATIVE OPPORTUNITIES YOUR FUTURE | "SOLVE SU CH WID E LY VA RIED
offers challenging, pioneering oppor- in the following fields: Missile Guid- depends on your making the - G
tunities to ambitious men. We ex- ance Systems; Jet and Turbo Prop right connection with the right i, e ¢ e, ot
tend a cordial invitation to ever Engine Controls: Bombing and firm as quickly as possible. Wh / hot
deserving Engineer and Designer ti Hagigatinnal Computer Systems; not seng full:rfact]; about ynuJ:: ﬁ‘#_ﬁ_‘- ﬁv I AT‘ o N E LEcT R o "I _ “ﬁ?: f__ -3
write us their wants. We may be Airborne Fire Control; U.H.F. Com- education, work background, % e , |
able to supply the square hole for munications, MICROWAVE EQUIP- ete. We will do all we can for ) o N AL
the square peg! MENT, etc. you and treat it with the full-

est confidence.

@ AC SPARK PLUG e THE ELECTRONICS DIVISION

GENERAL MOTORS CORPORATION
MILWAUKEE 2, WISCONSIN

; A

. " @ . COMVAIR F-1032 % In all of these planes, eleclronic systems and

IS YOUR FUTURE as FfﬂlﬂlSlﬂg MEChu n lcul % equipments designed and developed by HCA engineers
make wvilal contributions 1o successiul performance in:

as a HELICOPTER'S? Engineers gt ok NAVIGATION - COMMUNICATIONS

McDONMELL F-101

i I L
We think the future of the helicopter is virtually | b e PRECISION BOMBING - FIRE CONTROL
unlimited. Why not make your future just as : - LOCKHEED “}vz On this high level ol achievement . . . you can progress
Prnmiﬂ'inq? : Murhn ..h" FIASEEH‘I H-21 H:[Pi.di}" W“h ""I.E' H'T'Il]'i-nEEI'ETIg laam thﬂt Uphﬂldﬁ
E I E ﬂ H S E Y . Piﬂ-ﬂﬂﬂ'l' hﬂ]iﬂnptar m“_{nﬂmﬂr’ ﬂ'ﬂ'ﬂ” ﬁppt:ﬂum‘hﬂs in “llE LQEKH EEE :_] 21 ACA's W':'l']ilﬂ |E-':1dE1"_-'uhip-jI'l ElECHﬂI‘liﬂE.‘ The conlidence
ds following fields: DOUGLAS C-124 of the aviation industry in RCA, the scope of
T 2w = contracts awarded RCA . . . create a continuing flow

LOCKRHEED P2V .
Plus other important aircraft being of diversified, challenging problems lor the

dolivered to US. Armed Forces forward-looking electronics engineer.

WEIGHTS ENGINEERS

| ELECTRICAL ENGINEERS
STRESS AMNALYST ENGINEERS
AIRFRAME DESIGN ENGINEERS

to do important work in the fascinating and fast-
growing helicopter field. Expanding military and
commercial requirements are a challenge to skilled

You should have a Bachelor or Advanced Degree in EE, ME
or Physics, plus two years’ electronics design and develop-

ment experience. Managerial positions also open.

CONTROLS
HYDRAULICS
ARMAMENT

_,—I-ﬁ
i -
= |

McDONNEILL F-101

You'll locate in Groater Philadelphio or Boston area.

- men—offer excellent opportunities to further your ' Broad, liberal RCA bencfits . . . relocation ass.stance. Mr. John R. Weld, Employment Manager
prufaasiunul siature. Please submit Flease send complete resume of education and experience to:  Dept. B-2K, Radio Corporation of America
ks ¢ . i Camden 2, N J
| Engineers whose abilities or experience qualify them p confidential resume Jor s ot o
| for these responsible positions will enjoy a well- & J. M, l‘h“.'f#ﬂ]f_a The Martin T ——
rewarded career with a secure future and many . Co., Baltimore 3, Md.

benefits for themselves and their families.

Send a complete resume to R. L. Auten, Personnel Department

SIKORSKY AIRCRAFT

L Bridgeport 1, Connecticut BALTIMORE
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EMPLOYMENT OPPORTUNITIES

COOK RESEARCH LABORATORIES

THE FIELD OF RESEARCH OFFERS Satisfying CAREERS

To career-minded engineers:

Immediate Openings in
I““'l! maintain one of the nao-

tion’s most progressive research
and development laboratories
and are looking for qualified
engineers — Senior and Junior
—who are interested in further-
ing their careers in the field of
research.

Design hisltur.y

AERONAUTICAL ENGINEERING
THERMODYNAMICS

is being made here

AERODYNAMICS
AIRCRAFT INSTRUMENTATION

; | RADAR
It you are interested in becom-

ing port of g GROWING COM-
PANY — with OUTSTANDING
PERSONMNEL—at HIGH START-
ING SALARIES — and EXCEL-
LENT WORKING CONDI-
TIONS contoct

Mr. D. M. Halliday

MICROWAVYE TECHNIQUES

FIELD THEORY
(Electro-Magnetic)

SERVOMECHAMNISMS

LABORATORIES

v 8100 N. Monticello Ave., + A division of COOK ELECTRIC COMPANY
Skokie, Illincis KEystone 9-2060 2700 M. Southport Ave., Chicago, lllinois
Electrical and Mechanical Engineering and Manufacturing Since 1897

~ Business flying growth creates need
for Aircraft Designers at Cessna

\

® THE APPLIED PHYSICS LABORATORY @
® OF THE JOHMS HOPKINS UMNIVERSITY @

offers on exceptional opportunity for ®
professicnal odvancement in a well-
cstablished Laborotary with a reputa.-
tion for the encourogement of indi-
vidual responsibility and self-direction,

Demand for business alrplanes plus Cessna
developments in military aviation provide
blg opportunities for creative engineers.

...at Lockheed in California

Our program of

GUIDED MISSILE
RESEARCH and

These Design Engineers are working on the F-104 air
superiority jet fighter.

They are participants in an expanding program that covers

echelon positions; more job security because Lockheed pro-
duces such a wide range of aircraft.

A8k 551 : T DEVELOPMENT 8 h - ! ; . : Lockheed offers engineers:
Jet Irmnfrr_ essna 620 " . - virtually every phase of Aeronautical Design. 46 major proj- Increased salary and overtime benefits; generous travel and
| BT ' e § rovides such an opportunity s 4 a - : 2 E .
| ’ for men in: ects are in progress, including 13 different models of aircraft  p5ving allowances that enable you and your family to move

E.. 5 I - .5 . .

124

Cessna 310 Cessna 180

et S -

Cessna 170

For a brighter future join successful Cessna

Cessna offers competitive salaries; job stability;
flying clubs; and the convenience of living within
15 minutes of work in a friendly city. MOST
IMPORTANT, Cessna offers individual recog-
nition, and new opportunities in both eivil and
military aviation. At Cessna, you arean important
person. You will enjoy working here and you
will be given every opportunity to grow.

) i il
ESSHd.

wRITE. Cessna Aircraft Company, Dept. AWP-22, Wichita,

Kansas. State experience and qualifications.

FFEFENEEREEEEEEENREERE RN RN B BN B N

SUPERSONIC MISSILE DESIGN
WIND TUNNEL TESTS AND

DATA AMALYSIS

RAMJET DESIGN AND ANALYSIS
MISSILE SYSTEMS DEVELOPMENT

DESIGN AND LAYOUT OF
MISSILE COMPONENTS

RESEARCH AND AMNALYSIS IN
AERODYMNAMIC STABILITY &

CONTROL

Please send resume to:
Professional Staff Appointments

\

APPLIED PHYSICS LABORATORY
THE JOKNS HOPKINS UNIVERSITY

-

B5615 Georgia Avenue
Silver Spring, Maryland

AVIATION WEEK, Octaber 10, 1955

already on assembly lines. Aircraft in development include the

Electra, first U.S. turbo-prop airliner. Classified activities are
equally significant.

There are sound reasons for these Design
achievements:

Under Lockheed’s Design philosophy, the Design Engineer
makes major decisions on engineering problems. He works in
an atmosphere of pronounced professional freedom. Original
thinking, new ideas are welcomed and rewarded. Moreover,
Lockheed emphasizes Design as a field that grows daily in
importance,

In career terms, Lockheed’s Design attitude and
diversified program mean:

More scope for your ability with so many projects in motion;
more opportunity for promotion because there are more upper

to Lockheed at virtually no expense; a chance to enjoy life in
San Fernando Valley.

A report on “Maintenance Design of High Speed Aircraft”
taken from one of Lockheed’s monthly engineering and
manufacturing forums is available to interested engineers.
Address requests to Forum Chairman J. F. McDonald.

Lockheed’s expanding Design program has created positions
at all levels in mechanical, electrical, hydraulic, power plant,
controls and structures fields. A brochure describing life and
work at Lockheed will be sent you upon request. Address
E. W. Des Lauriers, Dept. DH-3-10.

LOCKHEED

AIRCRAFT CORPORATION « CALIFORNIA DIVISION

sursank CALIFORNIA



EMPLOYMENT OPPORTUNITIES
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ABRAMS
INSTRUMENT

CORPORATION

Has opportunities for:

PROJECT ENGINEERS
MECHANICAL ENGINEERS
ELECTRICAL ENGINEERS

Experienced in design and de-
velopment of electro-mechanical
precision instruments:

Timing devices

Photographic sequence systems
Rocket fire controls

Automatic computers

Address complete resume outlining details
of your technical background to:

ABRAMS INSTRUMENT
CORPORATION

606 E. Shiawassee Street
Lansing 1, Michigan

FLIGHT ENGINEERS

Immediote openings for flight engineers de-
sirlng international flight career (Mew York
Base), with

PAN AMERICAN
WORLD AIRWAYS

Beginning saclary 55870. Employee benefits
include retirement & lifa insuronce plans,
30-doy wvacaticis per yr., discount travel, etfc.

Applicants must be U5, citizens, maximum
oge thru 31 vrs., H.5. graods, college engi-
neers preferred, oble to poss flight physical,
ht. 56" to &'4".

Must hove AKE Licenses ond qualify for CAA
Flight Engineer Exam, OR, hove completed
CAA Flight Engineer written examination.

Confact your neares! employment office:

28-19 Bridge Ploza Merth, LIC, MY, 5T &-5858
Int’l Airport, Miomi, Flo. Tel. &4-5411
Int'l Airport, San Francises, Cal. PL 5-7000
Seattle/Tacoma Int'l Alrport, Seattle, Wash.
CHERRY 3-400
(=13
Asst, Chief Flight Engineer, Int'l Airport
Houston, Texas, OLIVE 4-2573

? R —

quality control
STSTE::S ENGINEERIHG

mmmﬂ c?m,t:nnenr desig
tH ﬁlﬂﬂ"ﬁfﬁp’ﬂ'ﬁ' {{Sﬂﬂﬁ

coordination. =y

production eng!

DEVELOPMENT © ° CKOging

IRegardless of which |8 your wlitimate ohjective the
broad pracilcal expeflence ot get In FIELD EX-
GINEEHING will supplement your thearetical
tralning, prepare vyoir (o0 meet the challenge of the

future and put you yesrs ahead!
RAYTHEON FIELD ENGINEERING

is diversified, Radar, Sonar, Guided Mizalles, Coam-
ptiters, Miecrownve and other speclallzged equlpments
affer an ontstanding spporiunity te guallfied men
o earn exrellent ralacies while worklng amehis

authorltles In these fAelds. Yoor performance regu-
Intes vour progress, Liberal insurance and retire-

ment plans,  Generoas trave]l allowanees and other
benefita, Grow with a growing organizatlon, YWrite

RAYTHEON MFG. CO.

Government Service Department

100 River Street
Waltham 54, Massachusetts

ENGINEER
SALES-ENGINEER
POLYESTER RESINS

Knowledge of polyester resing and ex-
perience In reinforced plastics. Sales
and/er Technical Service experience
essential. College education with Chem.
Engr.. Chemisiry, or Engineering major
of at least 3 years required. Well es-
tablished, growing California company
interested in applicants for work in
Southern California. Give education,

employment experience and essential
daia lirst letier. Replies confidenlial.

Chemical Process Company

Box 829, Redwood City, Calif.

i Cn-PiIﬁt Mechanic

Requires A & E commercial multi engine
and extensive DIB-5 mechanical axperi-
ence. Alrcralli based on Long Island.

P-7808, Aviation Wesk
130 W, 42 =, New York 34, X, Y.

e UL UL LU L L

e CHIEF ENGINEER

Complete responsibility over all engineering activities including re-
search and development. Seasoned engineering executive with sound
educational background thoroughly familiar with electro-mechanical

rotating equipment and systems in aircraft accessories field.

Prefer mon 35 to 50, holding comparable position whose success is @ mu!tﬂ‘uf record
“in the trode.” Send full resume in strict confidence, including seolaory desired, to:

Mr. L. Genesson
1414 Chestnut Ave.,

REBPEIES i ReF N b; {iddresn o ofied nedred] oo
NEW YORK: 300 W, 42nd S, (36 )
CMreCAm: G360 N, Michiogan Aeg. { 11 )
HAN FRANCISRCO) 68 Post S8 ( § )
LS ANGELES: J111 Wilshire Bicvd, (17}

SELLING OPPORTUNITIES OFFERED

Representatives and Distributors wantied
manufacturer of o new, approved cargo tle-
down device is looking for representatives or
distributors in Dallas, Chicago, 3St. Louls.
Kangas City and Los Angeles areas. Device
has wide applieation in air freight, aircraft
shipping and air frame construction and re-
pair. For details write to Box RW-78502,
Aviation Week,

Sales Engineers Wanted—Excellent opportu-
nities for several engineers with well estab-
lished East Coast insgtrument manufpacturer
now expanding its line of aviation products
which includes electronic and n]nctrn-menhun-
ical components for jet engines and guided
mizsiles, Electrical engineering hackgrouni
essentinl,. Must have established contacis
with the aireraft industry. Openings in Los
Angeles, Dallas, and East Coast nreas. Gen-
erous company paid benefita include hospital-
ization, pension, [nsurance, and wvacation
plang, RW-7T598, Aviation Week.

_.FI‘J'SE'I'.I'IIJH WANTED

Commercial Pilot, Instrument, #Hight In-
structor. SEL&S., TT 957:00. 218:00 c¢o0-
pilot DC-3 scheduled airline. Age A0, mar-
ried, children. Business background, person-
able, excellent references, Want co-pilot po-
sitlon or 1st pilot single-engine. Will gel
MELES if required. Residing NYC area. 'Will

re-locete. PW-7931, Aviation Week.

PART TIME WORK WANTED
Aviation Accident rescarch project requires
part-time assistant. Engineer preferrad.
PTWW-7001, Aviation Week, 330 W, 1 2nd
St.. NYC.

SELLING OPPORTUNITIES WANTED

Established Representative, Dayton. Ohilo.
now handling 3 national aecounts with air
force procurement and laboratories wants ad-
ditional account with some military produc-
tion and development experience. Downtown
office and secretarial service. RA-T746, Avi-
ation Wesk,

Aircraft MHoneycomb fabricators: Seattle
sales engineering rep. interested in contact-
ing fahricator with extensive & complete fa-
cilitfes for heavy aireraft metal honeycoamh,
sheet metal sections and agsemblies, Highest
quality control lmperative. RA-TD26, Avia-
tion Week.

LEGAL NOTICE

RTATEMEXNT REQUIRED BY THE ACT OF AGUST
a1 1919, AX AMENDED BY THE ACTSE 0OF
MARCH 3, 1033, AND JULY 2. 1948 (Title
38, Unlted States Code, Bection 2341
SHOWING THE OWNERSEHIP,
MANAGEMENT. AND
CTRCTULATION
Or Aviatlon Week published weekly at Albany, New

York for Tietober 1, 1855,

1. The maee and sddress of the I'.IU““!Ih'I"E. Edlrar, man-
aging editar, and huslness manager is: Publisher, A-Graw-
Hill Pullishine Company, Toe., T30 West 42nd Strcet, Xew
York 6. X Y.: Eilltor, Robert B, Hotz, 330 TWest 12n4d
Sireel, New York 34, N, Y.: Managing edltor, Alpheus W
Jessun, 330 West 32nd St,, New York 36, M. ¥.; Burinees
finnager, John G, Jobhnsan, 330 West 42nd Stredt, Niw
York 34, X. Y.

4 The owner i5: AMeGraw-HIN Publlizhing Coopary,
Ine,, 320 West 42nd Sireet, New York 38, N, Y.: Stnck
halders halding 1% or maore of stock: Donald C. MeGraw
ardd Willagd T. Chevaller, Trustees for Harold W, My
Graw, Domald ©. MeQraw and Ellzabeth M, Stalizfus, all
nf 30 West 4%nd Street, New York 36, N, Y.) Danald €,
AleGraw and Hareld W. MeGraw, Trustees for Catherine M
Rock, T30 West 42nd Sireet, New York 36, N. Y. DNonak
. MeGraw, 100 West 42nd Strect, New York 36, N, ¥.:
Miildred W, MeGOraw, Madigan, New Jersex: Grace W
\fehren, 538 Arenas Hrreet, LaJolla, Californla; Teourh-
stone & Company, oo Welllngton Fund, Ine,, Claymont,
Tl

“ The Enown bondholders, mortgagees, and other secu-
rity holders owning or holding 1 pereent ar mare of tolal
amotnt of bonds, mortgages, or other securities are: Mone.

{. Paragrapls ® and 3 Include, In éaxes where the stock-
olidetr wr security holder appears upon the hooks of the
company A& trustee o In any other flduclary relatlin, the
e of the jerico or mrparal I foor whom sueh irgstee in
acting : also the statéments In the two paragraphe show 1he
afflant's full knouledge and bhellef as to the elrrumstanees
and eopditlons under which stockholders and securlty hyle-
#r2 whia do not appear upon the books of the company ze
trustees, hold «tock snd securlties in & capacity other than
that of o bana fAde owner

5. Thi sverage number of coplea of each bizue of this
mabilieation sold or distribited, through the malls or ather-
wise, to pald subderibers during the 12 months preceding
the date #hown above was: 50,810,

AMeGRAW-HILL PUEBLISHING COMPANTY, INC.
Hy 1, A, GERARDI, Vice Pres, & Trens

EMPLOYMENT OPPORTUNITIES

OUTSTANDING
ENGINEERING
OPPORTUNITY

Are you a specialist or a recent
graduate proficient or interested in
one or more of the following fields?

¢ Aero-Thermodynamics

® |nternal Aerodynamics
® External Aerodynamics
® Ballistics

® Ram Jet and Turbo Jet Test
and Performance

® Transonic and Supersonic
Design and Test Operations

® Turbine and Compressor
Design

Sverdrup & Parcel, Inc. is engaged
both nationally and internationally
in design and consultation of ad-
vanced and unusual areonautical
test facilities which require the
theory and application of these
special fields. The wide variety of
our work, embracing the design
and review of industrial develop-
ment facilities, offers challenging
problems and provides excellent
opportunity for individual develop-
ment and advancement.

Starting salary and extent of re-
sponsibility are dependent upon
individualy ability and experience.
Fringe benefits include: an unusu-
ally attractive Employee Benefit
Plan which {furnishes insurance
features and provides for retire-
ment; paid vacations, holidays and
sick leave; overtime rates; and an
employees’ club which cffers inter-
esling social and practical values.
Two accredited universities offer
opportunity for advanced educa-
tion.

Your letter of inquiry will receive
prompt attention and reply. Please
write to—

SVERDRUP & PARGEL, Inc.

Consulting Engineers

TO THE FINE ENGINEERING MIND
SEEKING THE CHALLENGING PROJECITS IN

A oy
_Ii .:J% -

-

|' F_—

GUIDED MISSILE DESIGN

DESIGN ENGINEERS are offered unequalled opportunities ar Convair in
beauriful San Diego, California, in component and systems design within
these felds: propulsion, airframe, hydraulics, pneumatics, mechanisms,
electronic packaging. These fields have creared unusual openings for chal-
lenging work on projects that border on the forefront of engineering knowl-
edge. Skilled design engineers are urgently needed now to find answers to
engineering problems in areas where the handbooks have yer to be written.

CONVAIR offers you an imaginarive, explorative, energetic engineering
deparement to challenge your mind, your skills, and your abilities in solving
the complex problems of vital, new, immediate and long-range programs.
You will find salaries, facilities, engineering policies, educational opportuni-
ries and personal advantages excellent.

Generous travel allowances to engineers who are accepted. Write at
once enclosing full resume to:

H. T. BROOKS, ENGINEERING PERSONNEL, DEPT. 110

CONVAIR

A Division of General Dynamics Corporation
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA

SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern
California, offers you and your family a wonderful new way of life...a way

of life judged by most as the Narion's finest for climate, natural beaury, and
easy (indoor-outdoor) living.

WAverly 6-1700

Hillside, N. J. .915 Olive  St. Louis 1, Mo.

Bwarn to and subseribed hefore mie this 13th day of
Seplember, 1955, :

[SEAL] ELVA G, MASLIN,
b i Ay Commission expires March 38, 1056

ACCESSORIES CORPORATION
T O T R LD T

=AU

S rnm
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD

128

North American Aviation Has Unequalled Opportunities for

ELECTRONIC, ELECTRICAL, INSTRUMENTATION
ENGINEERS and PHYSICISTS

North American offers you major projects, advanced facilities and experienced organization . . .

where you can become a key figure in research, design and testing of the electronic and electiro-
mechanical components that will form the “brains” for airborne vehicles of tomorrow.

You can join the leading company in advanced aircraft design and production. To create a
favorable climate for ideas. North American has eliminated the “coordinator.” You work on your
ideas—follow them through to completion. You may gain recognition for your elforts in the form
of Patent Awards and Suggestion Awards.

SPECIAL OPPORTUNITIES:

ol high response elecirical and mechanical closed loop sys-

ELECTRIC MOTOR DESIGN GROUP: A new group is now

being formed to design specialized electric motors. This Is
an unusual challenge for men with fractional H.P. A.C

and/or D.C. motor design experience. You'll work with
new metals, new ideas . . . you'll design the electrical mo-
tors needed for future aircrait designs.

FLIGHT CONTROLS GROUP: A newly formed section of
our Flight Controls Group will tackle special problems ol
controlling flight stability at supersonic speeds, Openings
exist at all levels of experience, including research-directive
positions. You'll probe the future in advanced slages of
research . . . particularly in the development and testing

lems and components . . . in the evaluation ol Mach sensors,
gyros, accelerometers, lorce transducers.

ENGIMEERING RESEARCH LABORATORY: New positions
for all types of elecirical and electronic engineers exist ol
all levels of experience in our Research Laboratory. These
positions have been created by North American's leader-
ship in research . . . you will take up where our research
has led. You'll work closely with the world-recognized
engineers . ., . on the team thot's engineering ahead lor

a betler lomorrow.

Write today for mare information
Engineeritnie Personnel OfMee, Attention: Mr. L. W, Steven=on, Department 56-AW, Loz Angeles 45, California

ENGINEERING AHEAD FOR A BETTER TOMORROW
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BOWERS BAtreries

Always Belter

BOWERS BATTERY & SFARK FLUG CO., READING, FA.

Now!...the NEW
DIAGONAL

e ol o o | C— e m—

| GRIP-HEAD)

ROBINSON ———~
WIRE TWISTER

Faster, more efficient than

ever] The new, slendernose
DIACONAL GRIP-HEAD is

designed especially for those
narrow, hard-to-reach plac-:ﬁ.
Split-second whirling action
safety-wires 3 engines in time
required for one by any other
method . . . saves as much as
$140 per engine assembled.

3-TOOLS-IN-1 |, | . pliers-
cutters - twisters. Side-cutting,
oil-tempered head. Permanent
bronze bearing. No adjust-
ments. Jaws lock on wire,

can't slip off. Perfect, uniform
twist every time.

12" i e, $2150
.HH —for bench "-"'"::'Th 5“'""' $zn En

assemblies,

Unecnditional Mfmﬂy-ﬂack Guar-
antee. Send for complete details.

RALPH C. ROBINSON CO.
Box 494W Neo.Sacramenta 15, Calif,

THIS AD APPEARS EVERY WEEK

ELECTRONICS
Research Engineers

% MNew missile research, quidance
aond fire control projects are cre-
ating on urgent demand for elec-
tronics research engineers at Morth-
rop Aircraft, Inc.,, America's first
company in the vital development,
design ond production of oll-
weather and pilotless aircraft,

% It your troining ond experience
qualify you for one of these chal-

lenging assignments, pleose tele-
phone or wire collect:

Mr. Robert Ehinger
Manager of Engineering

Industrial Relations
Morthrop Aircraft, Inc
Howthorne, California

* Expense-free Los Angeles inter-
views will be arranged for qualified
applicants.

NORTHROP

NORTHROP AIRCRAFT,
HAWTHORNE, CALIFORNIA

129



EDITORIAL

Static in the Control Tower

A series of recent public blasts by military and civil
transport experts on the inadequacy of the present air
traffic control system and the efforts toward future sys-
tem planning are further indication of the growing
crisis in airspace. These blasts were delivered at the
annual Radio Technical Committee for Aeronautics
meeting in Washington by Lt. Gen. Joseph Smith, com-
mander of the Military Air Transport Service which
operates a sizable fleet of aircraft over the domestic
airways system, and Sam Saint, veteran American Air
Lines pilot, consultant to the Air Navigation and De-
velopment Board and an indefatigable worker in the
cause of better air traffic control. General Smith’s views
were endorsed by Milton Arnold, operations vice-presi-
dent of the Air Transport Association and another recog-
nized authority on the subject.

Future vs. Present

A week later Civil Aeronautics Administrator Fred
Lee made a speech to business aircraft operators in
Detroit reflecting the CAA party line on the traffic con-
trol problem. The RTCA blasts and Lee’s speech
present some mteresting contrasts that explain much
of the military and civil dissatisfaction with the CAA’s
past, and present attitude toward the federal airways
system,

Fred Lee spoke glowingly of a ten-vear “grand-scale”
CAA planning effort aimed at meeting the air traffic
control problem of the future,

General Smith warned bluntly that the traffic con-
trol problem is acute already and the current airwayv sys
tem is “inadequate and obsolete” for even current
combined civil-military needs. He called for emergency
action 1mmediately instead of more grandiose future
planning.

I'red Lee said CAA must prepare to meet the problems
of the jet age.

General Smith pointed out that the jet age is here
with thousands of militarv jets fiving in the United States
that must be integrated into the current air trafhc con-
trol system.

Fred Lee expressed concern that inadequate future
airways planning by CAA might “prove to be a stumbl-
ing block to the mdustry” and throttle future growth.

Radar Conversion

Any airline operations executive can tell him that air
trafic control is now throtthing future airline trathc
growth. When the New York area bottleneck is jammed
in instrument weather, airline trathc 1s delaved and
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stopped as far away as the Midwest, Miami and New
England. During IFR weather the East Coast short
haul airlines often run at an average ramp to ramp speed
no faster than the Pennsvlvania Railroad.

Fred Lee says the CAA answer to the problem is
radar, radar and more radar. This must be encouraging
news to the people who have been beating on CAA ever
since 1946 to apply radar to traffhic control problems. Not
until 1952 did CAA begin to operate a radar traffic con-
trol center, Only last summer it conducted a tvpical
pigeon-holing, double-talking rear guard action in the
Air Coordinating Committee, blocking effective integra-
tion of military air defense radar into a unified air traffic
control svstem.

As Sam Saint points out so accurately, the technology
in the avionics field has far outstripped the budget and
policy administrators. The major problems in organizing
an effective trafhc control system to handle today’s
trafhc and planning 1ts development to take care of to-
morrow’s expanding volume are political, philosophical
and financial, not technical. Until agreement is reached
on the three basic problems raised by Saint there is
little hope for welding the black boxes that are now and
soon will be available into an effective trafic control
system that meets both civil and military needs,

Public Debate Needed

It is good to see these bitter debates over air traffic
control emerging from behind the closed door commuttee
meetings and panels into the fresh air of public debate.

For the public has a vast stake in the issue., Every
taxpaver who helps payv for military airpower i the
belief that it will defend our country has a stake mn air
traffic control. Every citizen who buys an airline ticket
and every corporation executive who travels in a company
transport also has legitimate stakes in this problem.

Above and bevond all this endless debate and tor-
tuously-slow progress toward a vital goal, lurk the twin
spectres of a sieve-hke air defense and mid-air collisions
involving 40- to 60-passenger transports over the heavily
populated metropolitan areas that lie underneath the
most congested air trathe centers.

Ten-vear ultimate goal studies are necessary to keep
pace with the rapid expansion of air trafhe, but the air-
space control problem is with us now in a most danger-
ous form. It requires immediate action along with future
planning, if we are to avoid the twin disasters cited
above. If CAA does not take the necessary action 1m-
mediately, Congress will have to designate some other

agency to solve the problem.
—Robert Hotz
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CERAMETALLIC

BRAKE LINING

Performance Proven

on the world’s
tastest and heaviest airplanes

Three years ago Bendix developed Cerametallic brake
limng—an entirely new and fundamentally different kind
of friction material for airplane brakes, combining ceramic
and metallic ingredients.

Today Cerametallic brake lining has proven itself under the
toughest possible braking conditions on such airplanes as

the F 100, the B 52, the K.C.-135 and many others, includ-
ing scheduled airliners.

Bendix Cerametallic brake lining contains no resin or
other organic material. The result is amazing resistance
to extreme heat without loss of friction, grabbing or
rapid wear.

RESULT — Cerametallic lining lasts five times longer —

Gives fifty per cent more usable bruke capacity — Cuts
delining and relining time in half.

IMPORTANT ADVANTAGES

Increased brake capacity . . . no fading . .. no grabbing . .

maintains original friction throughont lining life . . . better
heat eonduetivity and better ventilation . . . less dust,
better scavenging . . . no run-in period needed . . . wears
five times longer . . . fewer brake adjustments . . | less wear
on malting dizes . . , easier, faster de-lining and relining,

; ‘ VN

LEADER IN LANDING GEAR

Bendiy
Prodict's

IN FUEL METERING

Division

BENDIX « 2joviss «. SOUTH BEND inoiana
AVIATION CORPORATION

: Export Sales and Service: Bandix International Division, 205 E. 42nd 5t., New York 17, N. Y.



e :
e R
e

ol T

: Jﬁ&auéﬁgﬁgﬁ,n@mw%u 3
ks i b 29

most successful business tools

More and more Cessna 180’s are joining the executive staffs of our country’s
progressive corporations. And they’re earning an executive salary by pro-
viding fast, reliable and safe transportation. To the sales executive 1n a
Cessna 180—the whole country is his territory. Of course, aluminum mill-
products from Reynolds play an important role in the building of this quiet,
speedy, four-place traveller.

Whenever aviation advances, Reynolds Aluminum advances with it.
Every step in Reynolds production is geared to the requirements of all
constantly progressing industries.

Reynolds goes beyond meeting rigid material specifications. Reynolds
technical services make a continuing contribution to customers’ design and
engineering staffs—make Reynolds a part of many important industries
rather than just a supplier.

Write the Reynolds Metals Company, P.O. Box 1800-T<J, Louisville 1,
Kentucky. Ask for full information about how Reynolds can serve you.

See Reynolds New Program ‘‘Frontier’’— Sundays on NBC-TV.

REYNOLDS &

M ODER N DESIGN H A S A LUM

I NUM

HELPFUL MATERIALS

Reynolds technical handbooks and
16mm. movies can contribute im-
measurably to your training pro-
gram and reference files. Write for
a complete index and details about
this material, much of it available

B without cost.
e




