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No paper tiger

For keeping peace, some call our country 1030 1055

a paper tiger. They err. Our strength, like the

Navy's new FI1F-1,is not on paper. This Tiger by Grumman is real. This
Tiger is small and supersonic and will prey on enemies if attacked. To
be ready in quantity when needed, Grumman designed and built
the first Tiger in 15 months. Until Tigers join the fleet in quantity,
Grumman Cougars will help the Navy police the sky and keep peace.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION
BETHPAGE « LONG ISLAND « NEW YORK

DESIGNERS AND BUILDERS OF SUPERSONIC TIGERS, TRANSONIC COUGARS, S2F SUB-KILLERS, ALBATROSS AMPHIBIANS., METAL BOATS, AND AEROBILT TRUCK BODIES




First in Constant Speed Drives...

SUNDSTRAND

sSundstrand Constant Speed Drives

foster new electrical conceptis in B-47E

. _ New Electrical Horizons...
New concepts of an aircraft electrical system, as demonstrated by the star-

tling improvement in the B-47E over earlier models, can be attributed in great
part to the Sundstrand Constant Speed Drive. Stable electrical power—
availabilicy of 80 KVA from the first antomatically paralleled alternators used
in a production airplane, plus close control of frequency and voltage—brought
new reliability and new effectiveness to the Auto-Pilot and "K' Bombing
System. These automatic navigation, identification, and bombing systems
now operate at optimum level, increasing the B-47E's effectiveness as a
modern weapon. A Sundstrand-driven electrical system can help solve your

are opening to design engineers,
through co-operation between
engine and airframe manufacturers
and Sundstrand. With this new
concept in electrical systems,
expect remarkable advances in
operation and performance

of tomorrow s aircroft,

Prc}hl{*m—wrim us.

SUNDSTRAND AVIATION

Division of Sundslrand Machine Tool Company, ROCKFORD, ILLINOIS Western District Office: Howthorne, California
CONSTANT SPEED DRIVES «- AIRCRAFT ACCESSORIES

- B, Goodriekh -
& &

IGHTER PILOTS used to face serious

"blowout” trouble in high altirude
combat. The severe effect of high pres-
sure inside the canopy, low pressure
outside, would pop the inflatable seal
berween the canopy and fuselage.
Because this rubber seal had to strerch
like a balloon to make an airtight fic
— it couldn't take the strain. Positive
pressure without stretch—like blowing
up a paper bag — was needed.

B. F. Goodrich engineers developed
a patented inflatable band of rubber that
seals under low pressure withour strain.
A special rubber-coated fabric dia-

DEFLATED

pressure seal preventis
high altitude blowouts

phragm is cured to a solid rubber base.
When inflated, the rubberized fabric
lifes a “sealing bead” against the canopy
to make an air-tight seal with no stretch-
ing of the rubber.

The new inflatable strip seal works
almost instantly. Even at minus 65° it
inflates with less pressure than ordinary
seals needed at room temperature, There
are other advanrages. Ir resists wear and
damage better than ordinary seals. It
fits complex curves better. It seals and
unseals faster, Sliding wear and scuthng

are minimized.
The new B. F. Goodrich seal is now

in use on more than two dozen makes
and models of the latest jer fighters and
bombers. The North American FJ-3
Fury, above, is one example. The B. F.
Goodrich Co., Tire and Eguipment
Div., Aeronantical Sales, Akron, Ohio.

B.E Goodrich

AVIATION PRODUCTS

Tires, wheels, brakes « De-lcers = Heated rubber s
Fuel cells » Avtrim « Pressure Sealing Zippers«
Inflatable seals = Rivauts = Hose, accessories
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GYRO, INC,
Van Nuys - California
STanley 7-3511

Whittaker Gyros take it in stride—even the
incredible battering at the take-oft!

THE REASON?Y

Whittaker Gyros are designed by engineers and
built by technicians who have worked together

as a team for more than a decade.

Stainless steel construction (even gimbals),
meticulous care, continuous testing of components
and assemblies, 100% inspection tests of
components and assemblies—all add up to gyros
that are unsurpassed for dependability.

THE PROCF?

Hundreds of Whittaker gyros are built and
shipped each month—with an over-all customer
rejection of less than 2%.

.. We will be happy to demonstrate how this
emphasis on quality can work to your
advantage in the gyros you use.
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The forgings illustrated are typical of the large Aluminum Alloy Airplane
parts in current production on the heavy presses at Wyman-Gordon.

WYMAN-GORDON GO

Established 1883
FORGINGS OF ALUMINUM » MAGNESIUM
STEEL = TITANIUM

WORCESTER 1, MASSACHUSETTS
DETROIT, MICH.

A new era in the art of forging has been demon-

strated as production goes forward on this 35,000-
ton closed die forging press. Larger forgings with
thinner sections and closer tolerances than here-
tofore possible open new concepts in forging
design. Wyman-Gordon continues to pioneer by
— Keeping Ahead of Progress.

HARVEY,ILL. -

A Message From the Publisher

Aviation 1s completing its most successful vyear.
Building and maintaining the strongest military airpower
15 an integral part of national policy. Air transport
expansion continues at a record pace. Business flying
1s the most rapidly growing segment of civil aviation,
Technical progress has opened the realm of super-
sonic flight and is poised on the threshold of space.

Aviation WeEk's growth during 1955 also established
new records for aviation publications in editorial impact
and readership, paid circulation growth and advertising
acceptance. Under the leadership of its editor, Robert
B. Hotz, an expanded editonal staff set a new standard
of reporting the many facets of the industry's technical,
hnancial and political growth. Its exclusive editorial
content was widely used by the management of airlines,
aircraft and avionic manufacturing firms, engineering
staffs, legislators and military aviation officials in the
conduct of their business.

Editorial Impact

AviaTION WEEK's exclusive editorial report on the
growth of Russian jet airpower and its impact on
American military planning was quoted authoritatively
on the front pages of 257 American newspapers and
translated into four foreign languages. It stimulated
editonal comment in 113 daily newspapers and by
nationally syndicated columnists, television commenta-
tors and radio broadcasters. It was widely credited with
influencing a major change in military policy, resulting
in an accelerated aircraft production program and an
expanded research and development effort. During the
year, AviarioN WEEK was authoritatively quoted in
military airpower debates on the floor of the U. §.
Senate and the British House of Parliament.

Among other major stories of the year brought exclu-
sively to Aviation Week readers were the first complete
and accurate account of the area rule supersonic technical
breakthrough by scientists of the National Advisory
Committee for Aecronautics; new Air Force ]J:I'H-[‘lHL:*
ment, research and development policies; the develop-
ment of a new avionic airways system, and full-scale
engineering reports on the newest jet transports—the
Douglas DC-8 and the Lockheed Electra. Aviation
WEeEk's editonal coverage expanded into the new
helds of missile engineering, human factors and astro-
nautics. It also provided the aircraft industry with a new
service by publishing the first annual Buyers' Guide
containing 596 pages and 37,000 product listings.
Our editorial staff was augmented until it now contains
the largest group of engineering writers and graduate
engmeers 1 the aviation publishing field. Key editorial
bureans in Washington and Los Angeles were also
enlarged with experienced aviation IE]J{_}IH‘{:[’H-

This editonial expansion program is still under way.
Durning 1956, it will bring our readers a new format

AVIATION WEEK, December 26, 1955

designed for easier readability, editonal covers and
continued exploration of the new technical ficlds into
which aviation is spreading. AviaTion WEEK 15 now
being printed on new high-speed presses that enable
us to produce the magazine faster,

New Advertising Peak

| believe Aviarion WEEK readers would also like to
know something of the tremendous advertising record
compiled during 1955, We published 4,298 pages of
advertising during the vear, representing an increase of
778 pages over 1954, This gain represented a total
larger than the combined increase of the next three
major aviation publications. Once again  Aviarion
WeEEk i1s represented by an improved position in the
select group of the nation’s 20 largest magazines, a
distinchion that no other aviation publication has
attammed. This acceptance of Aviamion Weexk by the
aircraft industry is the result of a firm, independent and
vigorous editorial policy which has attracted the largest
net paid audience of engineering, management and
military subscribers in the aviation industry. Our net
paid circulation as reported by the Audit Bureau of
Circulation for the period ending June 30, 1955, stood
at 51,893. Our current net paid is 55.190. We will
continue to expand circulation dunng 1956 to reach
engineers, scientists and top-level management of the
new firms being drawn into the aviation market by
their special technical skills.

Expanding Industry Prospects

Our research indicates further expansion for the
aviation industry during 1956 and a continued pf:rir}d
of growth stretching at least until 1960. An increase of
%1 billon in Fiscal 1957 defense expenditures over the
%34 billion spent dunng Fiscal 1936 will be devoted
almost entirely to arcraft, aviomics and gmded missiles.
New money requested for Fiscal 1957 will increase by
$2 billion, most of it earmarked for aerial weapons.
Close to $25 billion in federal funds is now available
for the aircraft, avionic and missile programs. Combined
with the increasing demand for new tvpe airline trans-
ports and executive planes, this military program will keep
the manufacturing industry operating at peak production
with greatly expanded research and development efforts.
Airline prospects, stimulated by the jet-transport develop-
ment and a federal regulatory policy favoring growth,
also appear bright for years to come.,

Expansion of the aircraft industry has brought a new
challenge to its management and techmicians as well
as to the aviation publications that serve it. AviaTion
Week will continue to expand its activities and to explore
new possibilities for providing better service to both
its subscribers and advertisers,

—Robert W. Martin, Jr.



as others see Us...

A user tells

how AETCO SERVICE
helped him

JOHN W. OVERBEKE
Engineers
Berea, Ohio

We have been particularly
fortunate in obtaining the use
of the facilities of Aeteco.

As design engineers we gen-
erally require a diversified range
of testing facilities. Aetco's hav-
ing equipment covering fungus
tests, sand and dust, =alt spray,
400 eyele AC power, high and
low temperature, altitude, hu-
midity, performance, high pres-
sure hydraulics and pneumatics
testing and many other services
has enabled us to broaden our
own services,

Aeteo also has machine shop
and welding facilities which ecan
expedite certain development
changes that may be indicated

from results of preliminary and
evaluation tests.

Aeteo's engineering and draft-
facilities further can accommo-
date any drawing changes that
may be necessary during testing
periods,

~ Our recent use of Aeteo’s serv-
ices had enabled us to complete
our projects with efficiency and
dispatch, and Aetco's impartial,
comprehensive and certified test
reports were a strong factor in
reduction of controversy and
time towards the obtaining of
approvals on our projects.

We particularly appreciate
Aeteo’s flexibility to E:E,jdpﬂ]]t al-
most any type of testing pro-
cedure with minimum delay.
Their large testing chambers
can accommodate almost any
size product in the aircraft field.,
One project included a 5 gallon
piston type accumulator, which
Aeteo suecessfully tested with-
out any contingencies,

GENERAL AIRCRAFT | AIRC HAFT

component TesTinG - EQUIPMENT
including | Jl
Hydraulic, pneumatic, | T Es T [ N G ,
lectric (400 &,
ac00) nd mcvoncei | COMPANY |
IN FLIGHT TESTING, YOO |L0 o o FieRT ST. f
L BALTIMORE ;1, MD. _J'

AVIATION CALENDAR

Jan. 9-10=Second National Symposium on
Reliability and Quality Contral in Elec-
tronics, sponsored by Institute of Radio
Engincers, Hotel Statler, Washington.

Jan. 9-13—=Society of Automative Engineers,
annual meeting, Sheraton-Cadillac  and
Statler Hotels, Detroit,

Jan, 10-11-Yankee Instrument Fair &
Svmposium, sponsored by Instrument So-
cicty of Amenca-Boston Sec., Sherry Bilt-
more Hotel, Boston, Mass. :

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

Jun. 19-21—National Simulation Conference
sponsored by Dallas-Fort Worth Chapter
of Institute of Radio Engineers’ Group
ou Electronic Computers, Dallas, Tex.

Jan. 23-25—American  Management  Asso-
ciation seminar, Palmer House, Chicago.

Jan. 23-25—Helicopter Association of Amer-
ica, Inc., annoal convention, Sheraton-
Palace Hotel, San Francisco, Calif.

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

Jan. 23-26—Plant Maintenance & Engineer-
ing Show and Conference, Convention
Hall, Philadelphia.

Feb. 2-3—National Symposium on Micro-
wave Techniques, sponsored by Institute
of Radio Engineers’ Antenna & Propa-
gation Group and Theory & Techniques
Group, Philadelphia.

Feb. 7-9—Society of the Plastics Industry,
l11th annual Reinforced Plastics Div,,
conference, Chalfonte-Haddon Hall, At-
lantic City, N. J.

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

Mar. 19-22—Institute of Radio Engincers,
national  convention, Waldorf-Astoria
Hﬂ$l & Kingsbridge Armory, New York,

Apr. 9-12—Society of Antomotive Engineers,
national aeronautic meeting, aeronautic
production forum and aircraft en inrsering
display, Hotel Statler, New York, N. Y.

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

Apr. 18-19—First Annual National Indus-
trial Research Conference, sponsored by
Armour Research Foundation of Ilinos
Institute of Technology, Hotel Sherman,
Chicago.

Apr. 22-26—American  Association of Air-
port Executives, 29th annual convention,
Hotel Carter, Cleveland, Ohio.

May 2—Society of Acronautical Weight En-
gineers, l4th annuval conference, Fort
Warth, Tex.

May 6-9—=Seccond National Syvmposiom on
Flight Test Instrumentation, sponsored by
Instrument Society of America, Bell Air-
craft Corp., Convair and Temco Aircraft
Corp., Fort Worth, Tex.

May 14-17=First Design Engineering Show,
Convention Hall, Philadelphia, Managed
by Clapp & Folak, Inc,, 341 Madison
Ave., New York, N. Y.

At your
service

with the
widest range of
aircraft actuators

3 LINEAR
ACTUATORS

ROTARY
ACTUATORS

The actuator you need—be it for
ailerons, cowl flaps, a feel system,
or any of a hundred other applica-
tions—may be a stock item at Air-
borne. No other manufacturer makes
as wide a line of actuators for the
aircraft industry.

Qur linear and rotary models range
from over 20-lb. to less than 1-lb.
sizes, with load ratings to 15,000 Ib.
max. op. capacity (linear)—or 1200
in. 1b. (rotary). They're designed to
be as universal in application as pos-
sible, consistent with aircraft stand-
ards of reliability and performance.

Beyond the broad limits of this line,
our engineering group can, and does,
design special aircraft components
or complete systems, including actu-
ators and controls.

Write for our new Aviation Catalog
and familiarize yourself with
our line

RYEEORNEES
ACCESSORIES CORPORATION
HILLSIDE 5, NEW JERSEY
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WHO'S WHERE

In the Front Office

Lt. Gen. Bryant L. Boatner (USAF, ret.),
former deputy chief of staff, matenel, joined
Faton Manufacturing Co., Cleveland, Ohio,
to counsel and advise in general aircraft af-
fairs,

Dr. Harold V. Gaskill, vice president-
planning, Collins Radio Co., Cedar Rapids,
Ia., tormerly dean of the Division of Sci-
ence and director of the Industrial Research
Institute, lowa State College,

Maj. Gen. George 1. Back, (USA, ret.},
assistant to president of International Re-
sistance Co., Philadelphia, Pa., investigating
markets for new products and processes.
He was formerly cllficf signal officer.

Leonard 5. Kimball, vice president-public

relations and advertising, Flying Tiger Line,

Brig. Gen. Leland W. Miller, (USAF,
ret.), treasurer and board member, Hewitt
& Faust Manufacturing Co., San Diego,
Calt., aircraft tooling and sheet metal com.
onents firm.  Other new board members:
Fuhn W. Myers, also secretary, and Robert
A. Oakes.

Maj. Gen. Leshe E. Simon, (USA, ret.),
director, Research & Development Divi-
sion, Carborondum Co.,, Niagara Falls,
N. Y., formerly assistant chief, ordnance,
research and development, U. 8§, Army Ord-
nance Corps.

Honors and Elections

Frank N. Piasecki, president Piasecki Air-
cratt Corp., has been initiated into Epsilon
Chapter, Tau Beta Pi fratemnity, New York
University,

George W. Jalonick III, executive vice
president, Southwest Airmotive Co., Dallas,
Tex., has been presented a Wright Brothers
medal by Dallas Junior Chamber of Com-
IMETOE,

Dr. John R. Paulsen, Lake Central Air-
lines’ public relations director, elected to
serve on the Local Service Committee of
the Airlines Personnel Conference for three
VEArs,

Changes

N, Elliot Felt, Jr., operations manager
for Project Vanguard carth satellite. [He
was responsible for design of Glenn L.
Martin Co.'s Viking rescarch rocket guid-
dnce system.,

H. J. (Joe) Chase, works manager. Lock-
heed  Aidrcraft  Service-Internatonal, New
York International Airport, formerly super-
mtendent of Lockheed Aircraft Service-
Overseas jet overhaul project in Japan.

Albert 8. Fischer, n-LEniuiﬁtmliw: assistant
to director of research and development,
Kawneer Co., Niles, Mich.

Russell E. Bowditch, manager of Nor-
throp Aircraft, Inc's new sub-contract re-
lations department, Hawthorne, Calif.

Phillip C. Coulter and Glen R. Solomon,
executive assistants, Mlilitary Products Di-
vision, International Busimess Machines
Corp, N. Y.

Robert F. Lesley, senior project engi-
neer, Aviation Division, CDC Contral Serv-
wes, Inc., Hatboro, Pa.
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INDUSTRY OBSERVER

» Ceneral Electric and the Ramo-Wooldridge Corp. are negotiating a novel
agreement in which Ramo-Wooldridge will undertake the development of a
complex airbome radar and control center system for use in future early-
warning picket ships. Under the agreement, Ramo-Wooldridge will get a
rovalty on all such equipment manufactured by GE’s Light Military Elec-
tronic Equipment Dept,

» Wing tanks have been added to the Northrop Snark, long-range cruise
missile. Tanks are positioned inboard of the ]cading-ed%e extension and
all;e angled with the front of the tank closer to the missile’s fuselage than
the rear.

» Russian Arctic expeditions are supported by ship-based single-engined
helicopters (Hare in NATO code) and by Consolidated Vultee Catalina
Q{r}mg Ibuut:s, the latter dating back to Lend-Lease shipments in World
Var Il.

» British high-altitude research rockets, designed at Royal Aircraft Establish-
ment, Farnborough, will use a slow-burming solid propellant charge. Rockets
are 25 ft. long and 17 in, diameter. Instrumentation weight and perform-
ance is claimed to equal that of Aerojet’s Aerobee. Design altitude of the
British rocket is 120 miles.

» Frank N. Piasecki’s new Piasecki Aircraft Corp., is working on number
of proposals, has no contracts. The company has submitted a plan to take |
over Army cargo helicopter training program on contract basis.

» Development of titanium organic compounds for evaluation as high-
temperature hydraulic fluids has been undertaken by New York University
as a Navy Bureau of Aeronautics project.

» New long-range surveillance radar (AN/FPS-8) being installed at New
York International Airport for traffic control use by the New York Air Route
Traffic Control Center is scheduled to go into operation by mid-January.

> Civil Aeronautics Administrator Charles J. Lowen is negotiating with Stra-
tegic Air Command to get two B-47 Stratojet bombers on loan for testing
operational problems facing CAA in jet transport certification and air traffic
control of high speed aircraft. CAA currently has little practical experience

with jet operations since its own transport fleet consists of obsolete piston- |
powered planes,

» Although Boeeing is billing its 190,000 Ib. gross weight Model 707 as the
prototype for its commercial jet transport, the plane being sold the airlines
15 virtually a new design grossing up to 276,000 1b. in some versions. Since
Bocing has not vet finalized design of its commercial model it may not be

able to hold its anticipated delivery schedule advantage over the Douglas
DC-8. )

» Rolls-Royce is making a determined sales drive to get its Conway turbofan
engine into Boeing jet transports sold to foreign airlines. The Conway has
passed its type test at 13,000 Ib. thrust and is being developed in a more
powerful version. Airlines are skeptical over the 13,000 1b, thrust with
water imjection being promised for the Pratt & Whitney J57 turbojet. Mili-
tary security still prevents the airlines from getting a clear picture of the J57
and J75 development while Rolls officials can discuss the Conway frecly
since it has no current military applications in England,

» Convair has sold six more Metropolitan 440 transports, two each to Lacsa
in Costa Rica; Alitalia, Ttalian air line, and the Australian government for
use as VIP transports.

® Kaman Aircraft Corp., manufacturer of helicopters, has undertaken a new

development program for fixed wing aircraft. It is seeking an aerodynamacist
with transonic experience,
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What's your need in

SUB-CONTRACT PRODUCTION?

Whatever your need. . .
PASTUSHIN will work with you!

Call on Pastushin if you need a fast, dependable
source for precision-built aircraft struetural
and mechanical components, external stores and
ordnance components and installations.

Here you'll find the services of an airplane-
experienced engineering staff...complete and
integrated plant facilities backed by skilled
production specialists...excellent equipment,
modern and enterprising management.
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Let Pastushin assume full responsibility
for your manufacturing problem.

PASTUSHIN

AVIATION CORP.

LOS ANGELES, CALIFORNIA

Ready to talk about your plans?
Call in a Pastushin specialist.
Just write, wire or phone.

E.Pﬁ.STTJSHlN AVIATION CORP.

| 5651 West Century Blvd.
| Los Angeles 45, Calif.

I Gentlemen: I'm interested in learning more
| about vour facilities.
I Mame
!, | Position
I
| Company -
l Address
I
l City State

ATA Opposes Free Riding

Civil Acronautics Board’s proposal of free airline rides
for staff members has been rejected by the Air Transport
Assn. Individual ATA member carriers have been equally
cmphatic in their opposition to “free loading” by
CAB.

ATA president Stuart G. Tipton mformed the Board
last week that “the industry finds itself unable to endorse
the proposal.” He said the industrv agreed with the idea
and supports the objective of providing an opportunity for
members of the Board and for qualified personnel of the
Board’s staff to become better acquainted with the day-
to-day opcrations and industry problems.

Tipton emphasized, however, that there is total dis-
agreement with the procedures being proposed by CAB.
He said the airline industry is {,"-;trcmt,lv apprehensive
over any proposal that expands the area within which
free or reduce-rate transportation can be provided, par-
ticularly on a continuing or permanent basis.

The Board’s “free loading” policy was likened to a
Pandora’s box. Tipton said the airlines feel that “adop-
tion of CAB’s proposal would not only throw the door
open wider than necessary to carrv out the Board's objec-
tive, but wonld almost certainly invite demands fﬂr
similar privileges from other groups—demands which
CAB would find difficult to resist and which, even if
resisted by the Board, would be renewed in the Congress.”

Profits Investigation

House Armed Services Investigating Subcommittee
has completed its studyv of military aviation pmcurc—-ment
policies and profits, but public hearings probably won't
start until the second week of January. The study starts
with the calendar vear 1953. Renegotiation Board has
completed its review of contracts up to then.

The tentative plan 15 to call in airframe manufacturers
first, one by one, and then proceed to aircraft engine and
parts manufacturers.

Godfrey’s Recommendations

One of the weakest contenders for a title as advisor to
the Defense ]‘}L]:mrhntnt 15 Arthar Godfrev, radio and
television star, an aviation enthusiast, Defense Secretary
Charles E. Wilson considers Godfrey a friend, but he
looks with a cold eve on his recommendation that the
Air Force be rcorganized, then ftted with 1,200 B-52
jet bombers to replace the B-36. The latter, Godfrey
said in his memoirs appearing in the Saturdav Evening
Paost, “Should have been ]:nth.cl affectionately on the
fannv long ago and retired.” Commented Wilson on
Godfrey’s Eltgﬂ'cahnnq “Good Lord, protect me from my
friends. I can look after my enemies m}'ﬁlﬂf-"

Small Business Hearings

Decline in the share of defense contracts for small
businesses from 25.1% in Fiscal 1954 to 21.8% in Fiscal
1955 has trigeered hearings, scheduled to start Jan, 5
before the Senate Small Business Subcommittee on Mili-
tarv Procurement, to discover the reasons.

Sen. George Smathers (D.-Fla.), subcommittee chair-
man, said that although Defense Department has issued
numerous policy directives to increase the participation
of small business in defense work over the past vear,
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—— Washington Roundup —

effective implementation of these directives at the operat-
g levels seems to be lacking,

Wilson’s Mistake

Detense Secretary Charles E. Wilson not only admuits,
but declares he once made a mistake in judgment on
the atomic-powered airplane. Finding the project promis-
ing today because of l:er:hnqugma] advances, Wilson
-:Imus he once called it a “bum airplane.” Indeed, he
savs, I said worse than that. I said it was a shitepoke.
That's a great big bird that flies over the marshes, that
doesn't have much body or speed to it, but it can Hy.”
Now, Wilson savs, the atomic-powered plane looks better
than a shitepoke, the American green heron. Development
15 being -pushed in the Fiscal 1957 budget.

Airpower Positions

Staff study of the world level of armaments, country
by country, will be presented to the Senate Disarmament
Suhr::nmmth:c at its first meeting in January. The study
is necessarily limited, staff members said, because it is
based on public information, .

Subcommittee chairman, Sen. Hubert Humphrey
(D.-Minn.), points out that the relative military position,
particularly with respect to air power, must be known,
before disarmament proposals can be considered. Hear-
imgs are expected early in the coming session. A by-
product of these will be to supply background for other
committees evaluating the adequacy of the U. 5. defense
cffort. Membership on the disarmament subcommittee

includes former Vice President, Sen. Alben Barkley
(D-Ky.); minority leader, Sen. William Knowland

(R. Eahf ); former Armed Services Committee Chairman,
Sen. Leverett Saltonstall (R.-Mass.); former Air Force
Secretary, Sen. Stuart Symington (D.-Mo.).

Lee Ouster Reasoning

A new reason for the ouster of Fred B. Lee as Civil
Aeronautics Administrator is advanced by Rep. Robert
Mollohan (D.-\W. Va.), Chairman of a House Govem-
ment Operations Subcommittee.

Lee balked at turning operation of CAA’s teletype
communications system over to private interests, accord-
ing to Mollohan, and, m:.tmd supported continued Gov-
ernment operation as “efficient and economical.” In
response to a request, Lee wrote Mollohan on Oct. 29
pointing out that CAA's economic operation of the
system since 1931 was substantiated by studies made in
1942 and in 1952. Mollohan declared:

“Despite these indings, in January, 1955, the Under
Secretary of Commerce for Transportation sent repre-
sentatives of American Telephone and Telegraph Co.
to Lee to initiate consideration of a proposal to turn
over to private ownership, equipment on three of the
four CAA-operated circuits. Meetings were held by
CAA with officials of A. T. & T. and Western Union in
March. As a result of these meetings, which the Depart-
ment of Commerce apparently forced upon CAA officials,
the CAA has been actively working on the required
‘-.PL-E‘IEEI[‘]HIH to accompany the advertisement for bids.

“It 15 not unreasonable to conclude that Mr. Lee's
ouster was dictated in part by his position on the sale
of the CAA teletypewriter system at the expense of the
American taxpaver.” —Washington staff
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Defense Seeks $2 Billion Budget Jump

Bulk of new money for USAF and guided missiles;

Wilson sees 3 stable years for aireraft industry.

Washington—Defense  Department
will ask Congress for new approprna-
tions of $35 hilhon in Tiscal 1957, an
merease of $2 bilhon from its appro-
priation in Iiscal 1956. Bulk of the
increase will go to the Air Force and
r-mdu:i missile programs.

spending for the wvear will reach
$35.5 billion, Sceretary Charles E.
Wilson estimated. This is $1 hillion
more than the current rate.

For the aircraft industry, Wilson
said last week. there is no prospect of
a change in the pace of defense busi-
ness for at least the next three vears.
He said his department 15 ‘trying to
get a fairly firm three-year program™ on
aircraft procurcment, contingent on
Presidential approval and appropriations
by Congress.

$1 Billion Missile Program

Secretary Wilson added that he has
“plans” to map a three-vear outlook for
the mdustry and “we are gomg to try
to do more along that line than we
have been doing.”

The Fiscal 1957 guided missile pro-

eram will hit $1 billion for the hrst time.
The decision, Wilson said, can be at-
tributed to technological advances more
than it can to the threat of Soviet com-
petition.

He made a noticeable cffort to dis-
count hopes of fast development of the
intercontinental ballistic  missile, in-
dicating that it still 15 five years away.
On the other hand, he said the shift
from conventional weapons is under
way, indicating that such projects as
the Boeing Bomare, North Amencan
Navaho and Northrop Snark are prom-
ising for a payoff in the immediate
future.

“There is a whole range of things
in that area that we have been sl}end
mg money on for a number of vears,
Wilson said, “and that is why I say
there is an overemphasis on the ballistic
missile currently.” He added that the
ICBM, in his opimon, is another
“mysterious sort of thing.”

This comment was widely inter-
preted as a sign that there is no truth
m reports that the ICBM has been put
on a “crash” basis putting the project,

Wright Memorial Dinner Awards

Trophy winners at the Wright Memorial Dinner in Washington are shown above after

the presentations by Vice President Richard M. Nixon.
Lanphier, Jr., president of the National Aeronantic Association; Hugh L. Drvden, director
of the National Advisory Committee for Aeromautics and winner of the Wright award;
Richard Travis Whitcomb, research scientist for the National Advisory Committee for
Aeronautics and winner of the Collier Award for his arca-rule design concept;
President Nixon, and Willis Brown, Brewer Award winner and education specialist.
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. Wilson’s Invitation

They are (l. to r): Thomas

Vice

Washington—Secretary of Defense
Charles E. Wilson agrees with Rep.
Carl Vinson that more competitive bid-
ding and less negotiation (see p. 14)
would be a good way to purchase mili-
tary equipment. But he also has a sug-
gestion on how the congressman can
help.

Says Wilson:

“If we could buy everything through
competitive bidding I would be in favor
of doing it. I personally know no way
of doing that and I have been on both
sides of the business.

“If anyone knows how to do it 1
would like to invite him to come over
and try to tell me how it could be put
in effect.”

timewise, in a class with the wartime
Manhattan Project that produced the
atomic bomb.

On the other hand, Defense De-
partment officials who have been press-
mg for increased research and devel-
npm:.nt efforts will get some satisfac-
tion out of the Fiscal 1957 figures when
they are revealed in detail.

Atomic Engine First

With particular reference to the
atomic-powered airplane, Wilson said:

“We are spending money rather
generously, even extravagantly, on the
n:luLln|:m1u1’r of any new thmg that
shows promise. We are spending
money to overcome bottlenecks or
(achieve) breakthroughs in the engi-
neering and scientific business before
wasting money on some kind of a big
unit.”

Regarding atomic-powered  aircraft
development, Wilson indicated the
project is being pushed first for achieve-
ment of the engine. He said the air-
frame will come later, although it
already has been announced that C{m
vair and the Glenn L. Martin Co. are
working on nuclear aircraft studies.

On these and other projects, Wilson

said, there will be more spent “out
ahead, rather than spending the money
building up a big increase of , . . con-
ventional weapons.”

In reviewing the new budget that
will be sent to Congress next month,
Wilson made these other points of
interest to the aircraft industry:
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® Bulk of the S1 billion increase n
spending will go to meet increased
costs, rather than additional hardware.
® Many of the savings effected in recent
months to help in the H.Lpubllf_dn effort
to balance the budget are “one-shot
savings.” 'This means “we are getting
closer to where the appropriations are
going to have to be substantially in line
with estimated u[:u:ndtrur-::*r. so that we
can keep the thing going.

® There is no chance that USAF will
boost its immediate goal to achieve
137-wing strength by the end of Fiscal
1957. Its capacity is being improved
by better weapons and such features as
air-to-air refueling. -

* Expenditures “for military  public
works will continue within 5% of the
present rate.

e U. S. does not “really know" whether
we are ahead or behind the Russians
in the development of an ICBM.

® Increase of $600 million in requested
USAF funds is due in large part to
continued buildup toward 137 wings,
continued expense for the Distant
Early Warning radar line and Air Force
missile projects.

e Navy will request money to start
work on an atomic-powered surface
ship that will carry mussiles.

There is strong evidence that Wilson
is trving to avoid a showdown between
branches of the armed forces that are
i disagreement over missions and con-
trol of the new weapons about to enter
America’s arsenal. Already the Army
and Air Force have been in a dlspute
over the former’s fast-growing air arm
and the Navy is known to have strong
fecling about its role in an atomic war,

Evidences of this have been more
common in recent weeks and when they
appear the conclusion is inevitable that
the budget discussions will provide a
final forum where they will be settled
by Congress.

Wilson, acting on the basis of these
predictions and advances in the missile
held, reshuffled responsibilities to speed
the missile program. His comment:

“I made a commitment to all the
services that the development of the
missile, and the success or failure . . . of
any particular missile would not in any
way prejudice the roles and missions of
the services as might later be agreed
upon.

“In other words, I didn’t want to
argue about roles and missions for pa
missiles. I thought we could put I’Eﬂl'
off a while.

“There are some assumed require-
ments of the Navy for missiles and po-
tentially maybe the Army . ., may need
them. How we will set up to plan our
military matters after the missiles actu-
ally exist, I thought could be handled
more ml:::]hgf.nth after their develop-
ment.” He added: “That got nd of one
of the arguments about the business.”
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1956 Industry Sales Will Exceed
$8 Billion for 4th Year, AIA Says

By (. J. McAllister

Washington—Sales in the aircraft
industry t]urmg 1956 will exceed $3-
billion for the fourth consecutive year,
Aircraft Industries Assn. forecasted this
week 1n a year end review.

During 1955, the sales volume of
aircraft, mrr:mft engines, propellers and
spares was $8.4 billion, approximately
5400 million more than AIA predicted
for the vear. Sales of the twelve largest
airframe manufacturers in 1955 was the
largest since World War II. They re-
ported sales of $4,940,000,000 com-
pared with 1954 sales of $4,920,000,-
000.

Profit level of the industry is ex-
pected to increase in 1956. Profts for
the 12 largest airframe companies
amounted to $182 million in 1954 and
will be higher in 1955. However, the
bulk of aircraft profits are subject to
the Renegotiation Act, and recent
actions by the Board rtg:lrdmg 1952
profits have caused uneasiness in the
industry.

Stable Qutloock Ahead

Boeing Airplane Co. has been
ordered to refund approximately $10
million from 1952 profits (AW Nov. 7,
p. 12). If the Board continues to follow
its stiff policy in computing redetermin-
ations the industry can expect refund
orders on prohts carned since 1953,
The Board has not vet ruled on In-
dustrv profits earned since 1952.

The dominating characteristic of the
aircraft industrv is its stability in the
past years, and the outlook for future
vears, based on national defense
policy, is that the industry will remain
stable.

Stabilitv of the industry has con-
tributed to economv and efficiency in
the production effort, In contrast to
the pcrind following the Korean war,
when the industry was plagued with
material shortages and facility expan-
sions, there is now increasing emphasis
on manufacturing methods and cost
reduction efforts.

Jet Transports Sold

Accelerated efforts in the feld of
research and development also point
to future gains when the benchts are
realized. Research and development
progress has been made in the fields
of hypersonic intercontinental ballistics

missiles, atomic powered aircraft,
SUFEIEﬂﬂiE bombers and satellite
vehicles.

KEEpir;ig ace with progress in the
military field, the commercial field reg-

istered significant gains. Orders were
placed for more than $1 billion worth
of jet transports. Transport manu-
facturers backlogs are at an all-thme
high.

At the end of September, unflled
orders amounted to %13.9 billion, a
billion less than the backlog at the end
of 1954. The $%13.9 bhillion backlog
breaks down into $11.1 hillion for
militarv orders and $2.8 billion for
civil orders at the end of 1954

Aircraft Deliveries Down

Part of the decline in the backlog
is due to the delay in placing orders
for new military aircraft during the
vear. Total c:-hhgzltlﬂns by the Air
Force and Navy since the start of Fiscal
1956 on July 1 amounted to only 564
million (AW Dec. 19, p. 18). Expendi-
tures during the same period r::m:hed
$2.5 billion. Defense Eepﬂrtment at
the end of October 1955, had an un-
obligated balance for aircraft and
related procurement amounting to
more than 514.8 billion, compared
with $8.9 billion at the end of 1954.

Production of military aircraft in
1956 is estimated as slightly less than
8,000 units, This is about 500 less
than the deliveries of aircraft made
during 1955. This is oftset, however,
by the increased deliveries of guided
missiles. The trend in lower rate of
aircraft deliveries started in 1954.

However, measured by the more
accurate vardstick of airframe weight,
aircraft deliveries did not decline as
sharplv as the unit figures indicated since
aircratt today are larger and heavier.

Civil aircraft deliveries during 1955
reached 4,500 units, a gain of a thou-
sand over 1954. Largest part of the
increase was in the utility aircraft field
where deliveries are estimated at 4,250
units compared with 3,071 units n
1954. The dollar volume increased
substantially. Utility aircraft sales are
estimated at about $75 million in 1955
compared with only $43 million 1n
1954,

This is due to the fact that sales
of larger and heavier planes, mostly
twin- engmr: tvpes, more than doubled

over 1954,
750,000 on Payrolls

Commercial aircraft deliveries de-
clined slightly. They were down from
291 units in 1954 to 280 in 1955,
Activity in commercial air transport
firms moved forward at a rapid pace
near the end of the vear as new types
of turbojet transports got under wav.
Because ﬂf the long lead time required
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for new transport aircraft, deliveries of
jet transports will not start until 1958.
Completion of unfilled orders for piston-
engine aircraft will kecp production at
a high level until deliveries of turhojet
and turboprop transports are started.
The aircraft industrv ended the vear
as the nation’s second llrgLst emplover,
ranking immediately behind the auto-
mobile industrv,  Emplovment was
stable during the vear with an average
of 750,000 persons being cmployed
monthly in the aircraft industry. Total
wages in 1955 will exceed $4.1 billion.
This does not include emploves of
large subcontractors and suppliers. In-
clusion of these workers would have
put the aircraft emplovment over the
] million mark. The automobile in-
dustry employed 910,000 persons during

1955, Hourly wages increased from
$2.08 in 1954 to $2.19 in September
1955,

Outlook 1s that wages will continue
to gain.

Aircraft industry 15 the nation’s
largest emplover of engineers and
scientists.  One out of everv 11 workers
in the industry is engaged in engineering
activitics compared with a 1 to 25
ratio in World War II.

Other AIA predictions:
 Additional wings of high speed, heavy
ict bombers will be added.
® Substantial deliveries of the “century
serics”  of supersonic fighters will be
made and the Navy and Marines will
receive supersonic fghters.

» More powerful jet engines will be
aelivered in quantity.

More Bid Contracts Demanded

Washington—House Armed Services
Investigating Subcommittee has de-
manded a reduction in military pro-
curement by negotiation, nﬂhhlv i the
Air Force, and establishment of adver-
tised bid contracting as the rule instead
of the exception.

Protesting that “in the case of the

Air Force, negotiation has practically
taken over the procurement system,”
a report by the subcommittee, ‘headed
by Rep. Edward Hebert (D.-La.), dis-
closed thr:sc figures:
® During a 30-month period from Jan.
1, 1953, to June 30, 1955, 99.56%, or
more than $18.7 hillion, of the dollar-
volume of USAF procurement was
negotiated, compared with only .44%,
or $83 million, in advertised bid con-
tracts.
® During this same period, 80.8% of
Army and 94% of Navy contracts were
negotiated,
e Total Defense Department procure-
ment outlay of 536.4 billion for the
period was divided: 534.3 billion or
94.2% ncgotiated; $2.1 billion or 5.8%
advertised bid.

The subcommittee's basic criticism
is that the military services have con-
tinued to use the national emergency
declared bv former President Truman
in mid-1950 to justify negotiations.

The 1947 Armed Services Procure-
ment Act declared competitive bid con-
tracting as the standard policy, but
lists 17 exceptions under which nego-
tiation is permissible. One of these is
contracts “determined to be necessary

. during the period of a national
emergency declared by the President or
by the Congress.”

The subcommittee added, “The con-
clusion seems inescapable that the de-
partments have by a consistent, progres-
sive increase in the use of (this) excep-
tion in the Armed Services Procurement
Act practically scrapped the traditional
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system of free advertised bidding."”
USAF procurement instructions, it said,
“is the most shocking . , "

“If the public is to have some assur-
ance that defense costs are to be criti-
cally examined, the Government had
better return to competitive advertising
on a large scale and allow American
producers and labor, in free and open
competition, determine the true cost of
national defense competitively as a
matter of national policy, instead of
transferring that rEspnnﬁlhﬂlh to the
secret files of a negotiator,” the sub-
committee said.

Endorsing the subcommittee’s report,
Armed Services Committee’s chairman,
Rep. Carl Vinson (D.-Ga.), announced
that he would push for “some first-class
overhauling of procurement law to re-
store more competition.”

r -1

SAS Buys DC-8s

Scandinavian Airlines System last week
announced it had placed a 550 million
order for seven DC-8 jet transports with
an option on three more. First delivery

is scheduled for January, 1960, SAS, sec-
ond foreign airline to order the Donglas

jets, will place the DC-8s on its New
York-Scandinavia and trans-polar routes.
The airliners, according to Scandinavian
President Tore H. Milert, will cat nine
hours off the present New York to
Copenhagen runs, flying the route
seven hr. 10 min. The jetliners will
cover the 5800-mile trans-polar route
between Los Angeles and Copenhagen in
11 hr.,, 18 min. as opposed to the
present 224 hr. SAS has not vet decided
on the engine but is considering P&W’s
J57 and J75 and the Convair by-pass.
First foreign carrier to order DC-8s was
KLM Raoyal Dutch Airlines (AW Nov,

| 21, p. 1%3).

Burke Says Russians
Seek to Control Sea

Washington—Nuclear power, nuclear
warheads, guided missiles and supersonic
aircraft make naval strength more im-
portant to free nations ﬂmu ever before
in history, Adm. Arleigh Burke, Chief
of Naval D]:-Lr.itmns believes.

Russia realizes this, Adm. Burke said,
and has become the second-ranking sea
power in the world, and still is gmmng
tast. He pointed out that the Soviet
Union has 400 submarines; Germany
started World War 11 with 57.

“The Soviet Union realizes that con-
trol of the seas is absolutely essential to
success in war,” Adm. Burke said. “That
is why the Soviet Union is expending
so much of her national effort to build
a navy—a navy which is designed to
prevent the United States and the free
world from using the seas near the
Eurasian continent.

“That 15 why she is laying so much
stress on Naval aviation. Onlv recently
we learned from Red Star that the
Soviets were publicizing the operations
of their aircraft and their submarines.

“That is why the Soviet Navy is
emphasizing the development of mines
—and the medium bombers to carry
them. That is why she is developing
guided missiles so she can destrov our
overseas ports, our overseas bases, our
supply dumps overscas and our shi]:-s
that attempt to reach overseas ports.”

To meet this threat, Adm. Burke
said, our Navv is pushing nuclear pro-
pulsion and “nuclear-powered subma-
rines of the near future will be capable
not onlv of making high-speed atomic
torpedo attacks on enemy convovs but
they will be capable of killing enemy
submarines, of providing early warning
from enemy threats appmur:hmg by air
and sea.

“They will be capable of fucling and
supporting seaplanes, of landing Ma-
rines on hostile shores, of launching
guided missiles against targets at sea
and on the enemv’s homeland. All of
them will have two or more capabilities.
All will be multi-purpose.”

The Navy Chief of Operations said
he does not believe Russia is building
an aircraft carrier, as recently reported
in the press. He said the Red emphasis
is on undersca warfare to combat sur-
face vessels of the free world and that
they have little or no use for an aircraft

CAITIET.

Adm. Burke, a key figure in the 1949
Navy fight against USAF plans to buy
the B-36 bomber, also was asked how
the United States could carry out its
massive retaliation policy today if the
huge Convair plane contract had been
cancelled. His reply was that USAF

robably would have stepped up the
E 47 and B-52 programs,
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Industry Faces Army Aviation Challenge

By Claude Witze

Ft. Rucker, Ala.—The American air-
crift industry has been challenged to
develop and produce a new family of
“acrial ﬁghtmg vehicles.”

Brig. Gen. Carl I. Hutton, com-
mander of the Army Aviation Center
here, says the Army of the future will
be airborne, but not another Air Foree.
He gives the aircraft industry at least
10, but not more than 20 vears to make
this possible bv meeting fhc ‘urgent
need for increased mobility.”

Fully cognizant of the presmt state
of the art, Gen. Hutton says the Army
needs these “‘aerial fighting vehicles:”
* A finding wehicle. This will be a
reconnaissance airplane, much faster
than the present L-19 but not duplicat-
ing USAF reconnaissance equipment
used for long-range missions,
® A hxing vehicle. This will be used
to hold an enemy in position, much as
artillery fire is used to nail him down
for the kill. Sometimes the finding
vehicle, like the artillery, will perform
the kill.

* A destroying vehicle. This will be a
heavy fghting unit, comparable to a
tank m its armor 'md hrepower.

All of these new “aernal fighting ve-
hicles” must be armored.

The aircraft industrv must do this
job for the Army because the very
existence of our ground forces mav de-
pend, |::1r1dm:1mlh on their ability to
get off the ground. It has been demon-
strated, most recently m Exercise
Sagebrush, that atomic weapons can
make earthly human habitation and
mobility impossible.

Basic Differences

Gen. Hutton is a forceful spokesman
fur Army aviation. “Obviously,” he says,

“we do not have anv aircraft within the
Army capable of inducing revolutionary
tactical changes. What is needed is 2
new statement of our militarv require-
ments upon which the inventive skill
of industry can work., ‘This type of
thinking is extremely difficult since our
minds are constricted by thr. framework
of existing aircraft types.”

Here Gen. Hutton and other Army
aviation enthusiasts part company with
tradition-bound officers of the ground
torces. His approach and the demand
on industry to develop a new vchicle
lcaves the inescapable conclusion that
the conflict with the Air Force is be-
tween USAF and more conservative
Army interests,

The latter have not recovered from
the fact that they once had wings, since
severed from their organization and put
under the Air Force. Gen. Hutton and
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I. Brig. Gen, Carl I. Hutton, 49, gradu-
ated from West Point in 1930, learned I
to Ay 16 years later after serving as an
artillery and quartermaster officer. A
veteran of the African and Normandy
invasions as well as the Korean war, he
was appointed commandint of the Army
Aviation School at Ft. Sill, Okla., in
1954 and later that year took command
of Ft. Rucker, home of the new Army
| Aviation Center.

other spokesmen for the Army Aviation
Center profess no regrets over this
change. Thev do demand the right to
let Army mobility catch up with mod-
crn ﬁrLIJ{er Vital to this, tth. say,
i5 the “aenal hghting vehicle.”

C'LII Hutton defines the issue:

“Heretotore the Armyv has tended to
consider aircraft as a means of trans-
porting the soldier to battle, There has
been comparatively little development
in the area of using aircraft as fighting
vehicles.

“The distinction between the two is
tundamental. An airplane as a piece of
transportation would logically  belong
te a transportation corps. An airplane
as a fighting vehicle would logically
belong to the tactical unit of which it
15 a part. In one case we would have
an air transported Army, and in the
cther case we would have an air ighting
Army."”

Proof in Sagebrush

The concept, in Gen. Hutton's opin-
ion, had its origins in Korea. There,
he savs, the Army won scars “because
the GI was abandoned by our inability
to use our technology to help him. The
soldier was still dug in because firepower
ontmatched mobality.”

With atomic shells, the situation is
worse mnstead of better. The possibility
of movement is gone. Gen. Hutton
savs:

“Man still walks at about 14 mph.
across country, and track-laving vehicles
have about the same speed which they
had in World War II. The 60 mph.
tank has not been a decisive factor be-
cause the places on the earth’s surface
where such speed across country is pos-
sible are extremely rare.”

Exercise Sagebrush offered definite
proof of this point. The Lowsiana
maneuvers, where 110,000 troops and
more than 2,000 vehicles tore up and
down the Lowsiana swamps for six
weeks, would have been a hopeless
debacle if the atomic weapons had
been real, not simulated.

[t was clear that atomic weapons can
cripple ground troops as well as their
supporting Air Force. If the men are
not killed their armored vehicles would
be hogged down on impassable terrain.
What roadblocks were not provided by
nature would be put there by the
enemy.

While the most conservative Army
afhcers accept mobility and dispersion
as the best defense against atomic at-
tack, they did not prove their case in
Lowisiana,

Limited roads running in one direc-
tion, lack of adequate crossroads and
swampy terrain made 1t clear that the
Army could be stopped.

Independence of Terrain

It was equally clear that we have no
aircraft capable of contending with the
situation, flown by the Armyv or the
Air Force.

More power 15 essential, Gen. Hutton
said. This the aircraft industrv must
find to let the Army trade speed and
ﬁu.pmmf for heavy armor and use the

‘aerial Fnhhntr vehicle,”

It is needed, he said, by everv fight-
ing branch of the Army—the Trans-

Army Pilot Training

Ft. Rucker, Ala.—Army's Aviation
Center here is the home of the Army
Aviation School, with a staff and faculty
of 900, where pilots learn how to use
light planes and helicopters the Army
way.

Courses are given in tactics, instru-
ment flying, twin engine transition, heli-
| copter tactics and cargo helicopter opera-
tion. |

There are 754 students. Most dis-
tinguished recent graduvate: Brig. Gen.
Hamilton H. Howze, chief of the Army
Aviation Division in the Pentagon. The
second general Army ofhcer to get his
| wings, Gen. Howze is a senior aviator.
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portation Corps, Artillery, Infantry, Ar-
mor, hngmm:ra. and Signal Corps. All
need “freedom to move independently
of the terrain,” he said.

Gen. Hutton added: “Really great
mcreases in mobihity do not appear pos-
sible as long as the fighting vehicle has
to move fhmugh mountainous terrain,
swamps, jungles, rice paddies and rivers.
On the other hand, fghting vehicles
which can move through the air are not
impeded by aceidents or terran.

“The pace of the soldier across the
earth may be increased a hundredfold,
or two or three hundredfold. if he can
move m the air above all obstacles.”

Mo Existing Types

Here Gen. Hutton calls on the air-
craft industry:

“If this method of looking at recent
military history is valid, we should be-
gin immediate expenments to deter-
mine the extent that air ighting mobil-
ity will balance atomic ﬁrf:r.-r:nu,r

Gen. Hutton reiterated to Aviation

New Helmet by ARDC

WeEek that he 15 at no point talking
about existing aircraft.

“Nobody,” he said, “is verv sure
what industry could produce if we told
them what we need on the battlefeld.
It will take 10, mavbe 20 vears, to de-
w:lnp this equipment.

“It must be pointed out that no
cxisting tvpes of aircraft appear to be
suitable for the Army's use as fighting
vehicles.

“Scientific knowledge, however, has
been moving at such a rapid pace that
cither an aircraft or a family of aircraft
in which the Army could fAight may be
possible.”

Best bet in 1955, Gen. Hutton said,
is the STOL (Short takeoff and landing)
aircraft (AW Dec. 19, p. 28). Bat this

still 15 Far from the ultimate answer.

Power Unit Key

As m the case of every aeronautical
advance from the Wright brothers to
jet propulsion, the answer lies in im-
proved power units. Industry experts

&

MA-1 helmet and altitode svit are new items of personal flight equipment developed by
Air Research and Development Command, Oxygen mask and mike have been removed
from molded plastic facepiece of carlier helmets and attached to base of MA-1 front frame.
New transparent visor is much wider, permits a broader range of lateral and downward
vision. Visor is demisted by inset heating elements.
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say they could build reconnaissance
aircraft, aerial tanks and personnel car-
riers that would meet Army require-
ments,

The trouble is that meeting the
short takeoff and armor requirements
will leave no hfting capacity to carry
soldiers.

Consistent with the history of acro-
nautical advances, the search 1s on for
4 power unit that will make the Army’s
“aerial fighting vehicle™ a reality. Most
promising, lnduai‘n observers say, are
nuclear propulsion and rocket engines.
The latter are most advanced, 1:rm||:1c
Maxinium €nergy in a minimum-sized
package, but range 1s limited.

Gen, Hutton is encouraged by other
recent dev LT{JPantH such as the Lock-
heed and Convair VTO experiments,
the Hiller fiving platform, the vertically-
rising mrpianu that utilize boundary
laver control and other aeronautical ad-
VANCES.

He is optimistic about the future.
“Such developments, 1n addition to
what has gone before i the way uf
hixed umg “and helicopter knowledge,’
he said, “make it appear that the ELI-E]
of aerodvnamic technological growth
now offers the possibility of a u:.l']v
1I'!EFL;]HEI’_1 I umlnr of combinations.

“In the jargon of the industry, the
state of thL 1rr 15 developed to the
point where a technological break-
through mav be possible.”

Projects Under Way

The aircraft industry 1s not blind to
the Army's challenge and work is go-
mg forward in thc research ofhces of
both rotarv and fixed-wing manufac-
turers. In addition to projects under
way for the Air Force and the Office
of Naval Rescarch, there is a large num-
ber of privatelv-hnanced programs,

These are heing pursued by Fair-
child, Stroukoff, Weber Aircraft Corp.
(AW Oct. 24, 38) and others.
Charles Zimmerman of National Ad-
visarv Committee for Aeronautics s
contnibuting to the developments.

On one point Gen, Hutton is vehe-
ment. The USAF-Armv 1952 Memo-
randum of Understanding, he said,
deprives the Army of freedom it needs
Lo sponsor dud:‘rpnnnl of “aenal fight-
ing vehicles.,” The 5,000 Ib. limit on
Army aircraft will have to £go, he savys,
and the entire paper rewritten to lift
restrictions now impeding the Armyv's
program,

Gen, Hutton would make a distine-
tion between mterdiction and close
support, giving the former function to
the Air Force.

Close support, he says, “1s an integral
part of the ground I:n.1t'tl|L+ and it mmt
be completely responsive to the will of
the commander.”

“Confusion and bickening have
marked attempts to make the present
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system work., A revision of the func-

tions to confirm the Air Force's domi-
pance in the imterdiction role and to

establish the Army's dominance in the
close support role would end the con-
fusion and bickering.”

All this, in the opinion of competent
mdustry and military observers, i1s pre-
liminarv to a rewriting of the 1952
memorandum and the real forum where
the issue will be thrashed out 15 Con-
oress.

Before that forum the Army will de-
termine its own future. If its case 1s
handled with skill by well-tutored of-
ficers who can make clear the distine-
tion between airplanes and “fghting
vehicles” they will win support in the
Fiscal 1957 budget.

New Reconnaissance
System Announced

A mew super-sensitive  night-time
acrial reconnaissance E.'I,'HL"'L'I‘.I rcpnrtedh
capable of providing a clear, sharp pic-
ture of ground activities “under the
poorest lighting conditions at night,”
has been developed by USAF's Wright
Air Development Center.

The system, called “cat eve,” resem-
bles a closed-circuit TV, emploving both
a television type camera and a cathode
ray tube viewing screen. However, it is
reportedly 1,000 times more sensitive
than a conventional type television
camera.

The basis of the system is an “optical
amphher,” which provides a major n-
crease in contrast ratio between varying
shades of grav and black.

Flight tests on an experimental svs-
tem, a Wright spokesman said, showed
that “airborne observers were able to
see the ground clearlv on a moonless,
winter might.” Westinghouse Electric
Corp. 'mr_l the Radio Corp. of America
presently are developing improved mod-
tls of the {:rptl-[ al amplhiber. ARDC savs
the device is expected to become an
mvaluable aid for night-time aerial re-
connaissance.

A photoclectric cell is used to con-
vert the available light into electrons,
which in turmn are accelerated and used
to produce electrostatic charges on an
mtermediate screen or plate. Here the
signals are amphified, to increase the
contrast ratio between varving shades
of gray, and then sensed by an electron
beam which is amplified to produce a
signal which 1s displaved on a cathode
rav tube.

(The process appears to be an adap-
lation of storage-tvpe cathode ray tech-
niques which RCA and others have
developed for other uses.)

The ongmal WADC development
was carried out by the Physics Branch
of the Aeronautical Research Labora-
tory.
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Largest Helicopter Makes Record Lift

|
|
:
S ——

JET POWERED X1H-17 developed by the Aircraft Division of Hughes Tool Co. gets ready
above to airlift a USAF tuiler van, largest object ever to be carried by a helicopter. Truck
pushes the van into position between the XH-17's stilt-like legs . . .

F__.___- PR——

) B
W

. . AND THE WORLD'S LARGEST HELICOPTER picks up its record load and flys away.
Hughes ofhcials say helicopters of the same design could carry 10-ton loads, including tanks.
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Boeing Reveals Noise Suppressor;
Port Authority Stresses Urgency

By Henry Lefer

New York—Bocimng "urmeL Co. last
week announced that the “basic prob-
iems of jet engine thrust reversing and
sound suppressing have been overcome”
through 1ts newlv-developed reverser-
suppressor.  However, the New York
Port Authority—whose ban against jet
transports has given impetus to the
demand for inding an effective solution
to the noise problem—remains skeptical.

While conceding that Boeing's sup-
pressor may be a wi‘f:p in the n:rht direc-
tion, Port Authority {}fﬁcllh believe
there is still a long design and develop-
ment road ahead.

The authority is caught in the middle
of perhaps the most dificult noise con-
troversy in the countrv. Its four air-
ports—Newark, LaGuardia, Idlewild
and Teterboro—handle about 2,000
landings and takeofts on an average day.
On a peak dav, LaGuardia alone may
handle 1,000 movements—an average
of about one everv 45 seconds and
actually a much higher rate during
rush periods.

In the Middle

On the authority’s one hand are the
hundreds of millions of dollars com-
mitted to the purchase of jet transports
and the push of progress in aviation
development.

On the other is local opposition to
the noise and possible dangers of the
heavy air trafhc, which has crystallized
in the form of local pressure groups,
such as the one mm the Newark-Eliza-
beth, N, J., area and in local ordinances

Banning low flying, such as that passed
by Cedarhurst, L. I, N. Y. The Cedar-

T
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hurst ban was upset by the Eastern Dis-
trict Federal Court, but it is being ap-
pealed.

Latest, and perhaps most dangerous,
move to the carners serving the New
York area. is a bill being prepared tfor
the hopper at New York State’s up-
coming legislabive session. This bill
would ban jet transports from New
York airports for the next 10 vears.

The Pdort of New York "ml]mrlt'l. 15
an autonomous organization set up by
the states of New York and New Jer-
sey. Nevertheless, it is subject to the
control of the EOVEIMOIS of the two
states, who can exercise an item-by-
item veto of the minutes of the author-
itv's meetings, thereby tving its hands
if it 1s not [ESpPoOnsive to tilur demands.

The governors of the two states,
being elected ofhcials, are mnaturally
responsive to the demands of voters.

Relocation of the New York airports
is out of the question, the Port Au-
thority savs. Suitable land 15 not avail-
able. Furthermore, the investment in
ground facilities far exceeds that in
aircraft, and if anv change 15 made, it
should be made in the p]ﬂnu ofhicials
of the authority contend.

As an "n.ll'ﬂ]"l]f' by October there
was more than $22 billion invested in
the 532 airports lthd by the nation’s
scheduled carriers. The capital imvest-
ment of the airlines in equipment was
about $LE billion. Approximately the
came ratio” has been maintained in ex-
penditures since then,

The gﬂugrlpiumi as well as financial
aspect, also will limit extension of
runwavs at most airports. Therefore,
Port of New York Authority b}‘J{‘.IL{"-.T'I'ILI'.I
say, it is the responsibility of the indus-

= _ ol - 2
THRUST REVERSER-NOISE SUPPRESSOR produced by Bocing is, the Port of New
Authority believes, the first step in the right direction. Pictured above is an experimental
reverser which has been taxi-tested on the 707 prototype at 98 mph.

York

try itself to give the new |{.h the capa-
bilitv of operating on today’s runways
and quiet enough to still the public
outcry  which i.‘-i sure to be raised
.lg.nnat their noise.

The jet noise problem was, for some
time, shunned by almost evervone. The
makers said, “Let the airlines worry
sbout 1it."” The airlines tended to buck
the problem to the airports. And the
airport operators had to face the angry
public. However, all those connected
with the problem now appear to have
a1 lively understanding of the situation,
probably sparked by such moves as the
Port Authoritv’s flat ban on jet opera-
tion at New York civil airports.

Boeing's Suppressor

Both Douglas and Boeing are hard
at work on the design of smitable nmse
suppressors  and  thrust reversers, of
which the new Boeing development is
the latest to be disclosed. It 15 under-
stood that this project is receiving top
priority at Boeing. Umted Aircraft,
whose Pratt & W hitney Aircraft Divi
sion makes the [57s and J75s slated for
the new jet transports, also is pushing
hard for a solution, as 1s the Natonal
Advisory Committee for Aeronauhics.

Boeing’s reverser-suppressor is said to
causc no appreciable reduction in the
total available engine thrust, It has
been subjected to Enl]-ﬁn:;ih: tests on the
707 jet prototvpe. The Port Authority,
however, maintains a “show-me” ath-
tude and 1s waiting to see a set of
suppressors flving on a jet transport.

All the mirline purchasers of new jet
equipment have stipulations concerning
noise in their contracts, but the '-.I'lp'lt
lations arc generally vague, requiring
t]hi 1 muh{hmrﬁ to Lccp noise at a

“reasonable level.” What this “reason-
able level” 15, no one seems pri.'ir;'uif:-:l
to sav. The subject of what tvpe, 1
tensity, pitch, etc,, of noise is annoving
or harmful still requires considerable
studv. The consensus seems to be that
if the jets will be no noisier than to-
dav's DC-7s and Super Constellations,
the industry mav get by. However, with
the expected ﬂnm[h of air transport
and the LI]rLLIdE_t powerful opposition to
the situation as it is todav, the Port
Authoritv 15 not convinced that this
noise level will be acceptable.

A meeting to mveshigate jet prob-
lems will be held in Washington next
week (Jan. 10-12), hrmﬂmg together
representatives of the airframe industry,
the Civil Acronautics Administration,
the Airport Operators Council and the
Air Transport Assn. The Authority
hopes that this meeting will start work
on a series of noise standards to be
applied to jet operations.

In the meantime, the Port Authority
stands by its 1951 ban which has pre-
vented the Comet and 707 from landing

m New York.
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GOVERNMENT PRODUCTS DIVISION

Just as success sailed with John Paul Jones on the thundering, blood-soaked
decks of The Ranger and The Bon Homme Richard, so in every major

conflict to this day has victory crowned the valor of our fighting men,

Reliability in men and machines was, and is, the security of our nation.

At Rheem, we, too, are proud of the reliability of our men and machines

and the enviable record of low per-unit cost and on-time completion

schedules amassed in our role as prim{: contracror to the United Srares
Government and sub-contractor to other industry leaders.

The Government Products Division facilities of Rheem are presently in
quality development and production on air frames, missile and jet-engine
components, airborne ordnance, electronics and ordnance materiel.

YOU CAN RELY ON RHEEM

Rheem Manufacturing Company « GOVERNMENT PRODUCTS DIVISION
DOWNEY, CALIF. » SAN PABLO, CALIF. » WASHINGTON, D.C. » PHILADELPHIA, PA. *» BURLINGTON, N.,].
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this man know

He's Andy Marshall, one of the coil rouBle-shooters
in structural honeycomb. Andy o Erates out uf nur‘f' glewmd office
(ORegon 8-4121). He's one of several Hexcel eng

“our most difficult

eers ready to
take off at a few minutes’ notice to: ITE||3 you snl
fabrication problems. Hexcel F'mducts Co. wuil pre-curve and pre-shape
glass fabric cores to speed lay-ups... also cut tapers in glass fabric

and aluminum. We invite you to try our service and our product, Hexcel
GLASS FABRIC, COTTON FABRIC and ALUMINUM Honeycomb
conform to applicable Government and aircraft specifications.

If you have a problem, phone, write or wire. ..

EL PRODUCTS CO.

A DIVISION OF
CALIFORNIA REINFORCED PLASTICS COMPANY

EEi-A1BT BT.. CAKLAND 8. CALIFORMNIA

1028 W. ARBOR VITAE #7.. INCGLEWOOD 1. CALIF,

150 DANVILLE AVE,, BALTIMORE 22. MARYLAND

.ELASTED OUT iuto supcrsonic airstream, scat and dummy rock forward, backward, spin sideways and tomble wildly.

Pilot injuries during a high-speed bail-
ont are now helieved to result from a
violent scries of rocking and vawing mo-
tioms, rather than from complete revolu-
tions in tumbling. These wild motions
cause hemorrhages from blood pooling
and broken arms and legs from flailing
limbs.

This new contribution to the solution
of ejection problems has been made by
MNorth American Aviation engincers, ©x-
perimenting to duplicate the escape of
NAA pilot George Smith from an F-100
Super Sabre (AW Nov. 14, p. 14).

A series of test runs was made at
Fdwards AFB, Cahf., approximating
the same forces that battered Smith at
777 mph. and 6.500 ft. altitude.

An anthropomorphic dummy was
formed and dressed to duplicate Smith | _ -
as he was on the day of the accident. | - v e b e ey e S
Accelerometers inside the head and S - s e
torso telemetered G loads in horizontal, "“ﬂu V% =
vertical and lateral directions. DEAD DUMMY is examined after ejection test simulating supersomic bailont.

Rocking, Not Tumbhng, Is Ballout Hazard
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HUMAN FACTORS

DUMMY PILOT and seat start rising out of cockpit.

CONYAIR F-102A cscape svstem is checked out betore highspeed test of dummy pilot ejection and seat separation. FORWARD ROTATION begins as height increases and . . . BUILDS UPF, reinforced by the battering slipstream.

' d ic Ejection S t
Dummy Tests on Sled Mockup of Convair’s F-1 ﬂEA Give RESE{I: chers New Design Data for Advanced Supersonic Ljection System

g
£
Flr o |

-*-——'—'-'--* 13 3
i

-nu,r__ SEAT SEPARATION and parachute deployvment are antomatic and . . . DUMMY LANDS under fully open canopy.
l"-.‘ 3, =5 *-...____
S .
o

TEN ROCKETS drive the sled for these runs on the highspeed track ot Fdwards AFB; as miany  as sixteen may he  nsed.



AC WELDERS '

Sizes up 10 625 omps. .
All conneclable to '
220 or 440 volts—
550 volts on request.

New P&H AC/DC Welder does work of
two machines for Douglas Aircraft

. saves time, cuts welding costs, provides
new conventence

provided betler gquality, greater convenience, and

The very high temperatures and pressures encoun-
the same time lowered our costs for equipment an

tered in jet aircrait de-icing syslems posed some new
problems lor Douglas Aircralt. Instead of aluminum labor.”

throughout, it was necessary to combine the thinnest Douglas finds that their weldors save minutes per
gauges of stainless steel and titanium alloy ducts with part with these machines—they change from AC lo
aluminum seclions. DC and back with the turn of a switch, They have less
spoilage and less latigue, And P&H Diallectric control
provides instant heat selection and an easy, gquick-
slarting arc,

Since AC is required for joining aluminum, and DC
for making good welds on titanium and stainless al-

loys, two separate machines were lormerly required
al each station. But that was belore P&H combination

AC/DC machines entered the picture, Here's whal a
company report says:

And you can save money with these versatile AC/DC
machines, tco. See your nearby P&H represenlative or
distributor or write Welding Division, Harnischleger

“The development of this combination machine has Corporation, Milwaukee 46, Wisconsin,

HARNISCHFEGER

027

fvinsiag LrasER

TILCK CRaRIT [N EnGIRES POmlE il PRLPARRICAT IS e Rohty POIt SAMLEEE.  WELDWD BNl

PAH welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West « Toronto, Ontario, Canaca
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MARTIN PEM MARINER (above) goes throngh tests to ﬂEl‘ﬂl‘llllﬂE “Imtlu_‘r hydro-skis will hr: mstﬂlled on fuhm: pr-:'.tﬂtl[‘l‘l[:rl'l maodels.

Martin Fits Mariner
With Edo Hydro-Skis

Martin PBM Mariner seaplane, first
aircraft of its size to be equipped with
hvdro-skis, has been moved to the
Naval Test Center at Patuxent, Md., for
tests to determine whether hvdro-skis
will be mstalled on future production
models of the 55,000 1b. aircraft.

Already tested by the Martin Co,,
the hydro-skis were designed by the Edo
Corp. under a Burean of Aeronautics
contract. The company had earlier ex-
perience as far back as 1949, when a
single hydro-ski was fitted to a Grum-
man Goose seaplane,

Purpose of the hvdro-ski 15 to reduce
the impact in rough water landings
and takeoffs.

Navy tests are expected to prove that
the rigid ski on a single strut acts as a
better shock absorber than the conven-
tional V-bottom hull.

The Edo-built ski is about one-fifth
the length of the PBM. Located just
I'nrw:lrf.l of the aircraft’s center of gravity,
it vastly reduces the arca of water con-
hr,l:l:d during a landing and places the
contact nearer the center of gravity, The
run required for takeoft 1s sharply re-
duced as the ski provides lift even while
under water.

Farly tests were held in a towing
tank with a PBM model at the National
Advisory  Committee for Aeronautics
Laboratory at Langley AFB, Va,

Advertising Proposal

Civil Aeronautics Board has proposed
a one-year extension of regulations
pf.'nmrhng local-service .ﬂrlmr:ﬁ to ex-
change transportation for advertising.

At the same time, CAB intends to
amend the regulation to include certi-
ficated cruise carniers, of which Resort
Airlines is the only one of its class,
and to increase the limitation of the
agercgate value to be traded by any
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one carrier from $25.000 to $50.000
4 year.

Due date for comments from inter-
csted partics was set for late  this
month, CAB dispensed with  the
normal 30 dav waiting period because
all the carriers mnccrnccl had requested
the extension and amendments as
proposed.

Certificates of

Necessity

Bendix Aviation Corp., North Holly-
wood, Calif.. has been awarded a $925.-
000 certificate of necessity for research
and development facilities by the Office
of Defense Mobilization with 40% of
the amount allowed for rapid tax
amaortization.

Other recent certificates include:

Huyes Alrernflt Corp., Birmingham, Ala.,
military afreraflt modification facilities,
606,515 certified with 455% allowed.

Cessna Airereaft Co., Wichita, Kan,, mili-
tary nircraft, £225,000 certified with 609
allowed,

Flevira Engineering Works, =an Leandro,

Calil,, research and development facilities,
F66. 300 certified with 35% allowed.
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Debbell and Richardson, Tne.,, Hazard-
ville, Conn., research and devalopment [a-
cilities, 23R.600 certified with 457 allowed.

Allen-Bradley Co., Mlilwaukee, Wisg, mili-
tary electronics, £721,5900 certified with 65%
nllowed.

Allied Research Prodocts, Ine., Baltimore,
Md., aircraft parts 291,700 certified with
ol allowed,

Rell Alreranft Corp., Fort Worth, Tex.,
military aireraft, $26,000 certified with 60 %
allowed.

Vuhl, Ine., Brooklyn, N. Y., military air-
eraft parts, $§51,6849 certified with To% al-
lowed,

Douglas Alreraft Company, Ine.,, Long
Beach, Calif.,, military aircraft, 48,043 cer-
tified with 659% allowed.

Protair Corporation, Loz Angeles, Callf.,
military alrcraft, ¥16,875 certified with
0% allowed.

All American Engineering Co., Wilming-
ton, Del., research and development, 3164,-
436 certified with 569 allowed.

Curtiss-Wright Corp., Elk, Cameron and
Clearfield Countles, Pa., research and de-
vielopment, $580,000 certified with 50% al-
lowed ;| £667,000 certified with Y055 allowed.

National Water Lift Co., Kalamazoo,
Mich., military aireraft partz, $145,000 cer-
tified with 45% allowed.

Minneapolis-Honeywell Hegulntor Co.,
Minneapolls, Minn.,, research and develop-
ment, $§715,045 certified with 40% allowed.

Goodyvear Airerafi Corp., Litehfield Park,
Arle., rlulll.Ln Alreraflt parts, $47.332 certi-

led with 654 allowed.

Blackburn’s Behemoth

Blackburn Beverley freighter, shown above accepting a stripped-down Westland 8.55 heli.
copter, will undergo winterization trials in Canada. A tanker version also has been developed,
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DYNAMIC ACCURACY TESTER (DYNAT) above, will slash lengthy flight test time previously necded to evaluate a new armament systemn,

General Electric, Westinghouse Facilities I'est Accuracy of Fire Control Systems

By Philip J. Klass

Two major producers of bomber de-
fense  armament  systems  recently
opened new ground test facilities de-
signed to check the cntically-unportant
dynamic accuracy of their radar-directed
fire control h}htum under simulated
airthome combat conditions.

General Electric’s Aircraft Products
Dept., Johnson City, N. Y., has a new
facility which checks -Lhmum accuracy
of a fire control *-Hh_'m including gun
firing, under fullv simulated ﬂtf:,ht COn-
ditions such as vibration, extreme tem-
peratures, own-ship or target motions,
windloads and radar noise.

Westinghouse Electric’s Air Arm Di-
vision, Baltimore, has designed its test
station primanly as a ]Jr:hdmtmu]lm
facility to permt, if desired, the dyna-
mic accuracy check-out of bomber fire
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control systems at temperatares as low
as —54C.

The General Electric test stabion,
called Dynat (Dvnamic Accuracy
Tester) already has produced some sur-
prising data in its few weeks of opera-
tion. Based on limited tests, GE now
suspects that the probable overall ac-
curacy of its bomber defense systems
is considerably better than previous esti-
mates indicated. In the past, the com-
panv has assumed the worst possible
build-up of errors in its fire control sys-
tems. Dvnat tests to date indicate such
an adverse build-up does not actually
OCCHr.

“This may explain the rather pheno-
menal success we've had in shooting
down target drones,” a GE spokesman
said.

General Electric expects its new Dy-
nat to greatly reduce the extensive

Hight tests previously required to evalu-
ate the accuracy of new hre control
svstems,  In some respects, Dyvnat tests
are expected to be superior to those
obtamed from fight tests.

For example, if an interceptor s
used as a ftarget for testing a bomber
tail-turret system, 1t is necessary to sub-
stitute cameras for gunfire. Before the
restillts of the mission can be evaluated,
it 15 necessary to go tlu'nngh 2 hime con-
enming  process, developing the film,
correlating, scoring it frame by frame,
andd then ru_luunff the data.

The only ntllur Aicht test altermative
s to use slow. unrealistic tow targets
or expensive drones.

In addition, in actual flight testing
it 15 dithcult to get the interceptor to
make just the nght kind of pass and
even more dificult to make identical
repetitive passes for purposes of com-
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WESTIHGHCI'USE cmuhmnf] -:_nld chamber (L) and ra&nr “froe- _ﬂmce

RADAR tracks target horn (left top) mounted on rotating arm, while turret aiming error is measured relative to rotating bullseye below.

paring the cffeet of minor equipment
mocdhfications if, indeed, these can even
be made on the equipment durning
Hight.

With its new Dynat, GE can set up
any desired interceptor-bomber aernal
duel, repeat it as otten as desired, mak-
mg equipment changes bebween runs
if desired. This makes it possible to
obtain sufhcient controlled data to per-
mit the use of statistical techmiques

establishing  probable  svstem  errors,
Furthermore, important data, such as

system tracking errors, are immediately
available from strip-chart recorders.
Possibly the most signihcant of thesc
many advantages is the accuracy ob-
tained. “Dynat permits complete evalu-
ation of a hre control svstem to an ac-
curacy  surpassing that possible
flight,” according to GE’s Allen French,
Total overall Djm.]t crror 15 less than
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room (r.) for production line tests on its bomber defense systems.

3 angular mil, according to IFrench.
(An angular mil 15 approximately L‘[l'llil]
to 31 minutes of are.)

How Dynat Operates

In a typical evaluation of GE's
bomber defense armament syvstems, the
taill package, including tracking radar
and gun turret, 1s mounted on a stand.
This stand 15 designed to have the
stiffness and dvnamic characteristics of
the actual airplane mounting, according
to French.

The present position of the attack-
g target s simulated by oa movable
.H‘L_Lt [Ttd'tr hom) which  transmits
radar energy to the radar antenna to
simulate that which would ordinarily
be reflected from an attacking inter-
ceptor. The fire control radar does not
transmit, one departure from complete
simulation.

The horizontal and vertical position
of the radar target in effect 1s vaned
in accordance with command signals
eenerated by a set of “present position”™
Cams.

Bv changing these cams, it is possible
to change the simulated course flown
by the attacker.

In actual practice, to permit the use
of a narrower firing chamber, the radar
target remains fixed in azimuth, while
the platform mounting the tal turret
package is rotated in azimuth. This
creates the same effect as if the target
WEere moving.,

Computing Future Position

The fire control svstem computer cal-
culates where the turret guns should
be aimed (lead-prediction and ballistic
corrections) so that the projectiles will
hit the target at its “future positiom,”

27



b __'.i_ i '_'--.'l' *_-__ iy = _"-__I_l- '_'ll."-"t-‘.—--fll—-_- r il = = . = ——

r_l jirn % i g
r"# e -

_"lj-!':_';".." 1 I F W

!.I;. . i:-l: e ':l_.ll 1 o |. : i ' i |

L e RN i
J-Ju- y -.- #i ||‘-'|- L -‘:'.. i |"|' m i_l'll A ..tll-,.' o a

i"'.l-.' 1y L_'J;“-.',.:-'-;-:'-" i | AR "

o o e = i . a

(P e T y ey i i e

e Higher i-ud faster than the last onte,« ) q

; “ H‘* Eﬂﬂ”.i'['m’fi* out of this worldy EH‘H;T- | '. ; -. |

- ASS “You're Hyhi‘ Al Now I see 7 ey .

B W g what yo've been harping about.”. g Sy e SRR
B & o FE"'#' B gty g _-‘: M

ot

FLUNTO M

N o need for amazement, boyvs. In the short time
since you earned your wings, rocket propulsion
has been constantly conquering new frontiers
of speed and space.

At EMI, recent major advances in the science of
rocket power have made possible the production
of new rocket engine designs far superior to
the record-holding powerplants of today ...
superiority measured in terms of performance,
reliability, economy and producibility.

4

Photo at left was taken at an altitude of 158
miles from an RMI powered Viking research
rocket . .. world speed and altitude record holder
for single stage rockets.

Sheartieading Foogress Miroegh Research

Career opportunities available for experienced mechanical,
aeronautical, electrical and chemical engineers, physicists,
chemists. Send complete resume to employment manager.

REACTION MOTORS, INC.

Denville, New Jersey
Affiliated with OLIN MATHIESON CHEMICAL CORP.

e, where it will be when the projec-
tiles zet out there.

For the particular attack course be-
mg stmulated, GE engmeers have pre-
viously computed the target’s true fu-
ture posihion for every present position
and cut another set of cams which
iepresent this future position. Signals
cenerated by these cams are used to
automatically position a  bullseve tar-
get card mounted below and displaced
m the prediction and ballistic correc-
tiom angles from the target radar horn.
Thus. at all times the bullseve repre-
sents the future position of a target
whose present position is represented
by the radar feed horn.

Hit or Miss

It the fire control system under test
has computed the correct future target
position, and the turret positioning sys-
tem 15 operating properly, when the
ouns are fired at the target (approxi-
mately 20 feet away), they will score
hits on the crosshairs (see photo, p. 26).
An overall fire contral svstem error of
one angular mil will cause the projec-
tiles to miss the crosshairs by 1 inch,
with larger deviations for larger system
CTTOTS.

Because of the possibility that poor
response of the turret servo system may
produce some aiming error, despite the
fact that the fire control system com-
puter has correctly calculated the future
target position, a third set of master
cams 15 cut to represent the theoreh-
cally correct answer which the computer
should produce. This is compared with
its output and anv deviation error can
he recorded.

Bv changing cams, GE can test any
bomber or fighter fire control system
configuration, including both disturbed
and director tvpes, for tail, nose or
heam-type attacks.

Simulated Airborne Environment

GE has gone to great pains to simu-
late the full Em]mmu[nt normallv en-
countered bv fire control ‘-.'l.*-ni'i_‘l‘ﬂl-. For
example:
¢ Own-ship and target motions, in any
combination of roll, pitch and vaw, can
be simulated by movement of the radar
target and  tl assembly platform or
bv mounting the antenna separately on
a scoresby.
® Radar noise, ecither target-generated
(countermeasures  included). atmos-
pheric or internally generated, can be
simulated. This is accomplished by
using an Ampex seven-channel tape re-
corder to plav back radar noise which
has been recorded previously in flight
or artihicially created. GE phm to syn-
chronize this radar noise mput to the
COUTSE CAMS.
® Ship’s vibration and shock is simu-
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fatedd by mounbing the tal turret on a
stand whose stiffness and  dynamic
charactenstics closely follow that of the
airplane. Thus, when the puns are fired,
they produce realistic vibration and
shock.

A tape recorder can be used to
program and mtroduce circuit noise,
jitter and power supply fluctuation,
® Windloads comparable to those 1m-
posed on the gun barrels in flight are
simulated dunng tests by means of
weights and shock cords which apply
the proper load on the guns propor-
tional to their ﬂngh: of deflechion into
the windstream,

-'I'f:mpﬂr.zhlru s of —100F to 160F can
be produced in the Dynat firing :.hdm-
ber where the tail turret assembly
undergoing test. If more extreme tuu-
peratures are needed, or if it 15 desired
to subject the hre control system to
operation at extreme altitudes and
humidity, the tail turret assembly can
be moved nearbv to a large environ-
ment chamber. Here the system can be
run through the same dynamic accuracy
testing, except for the actual hring of
the guns.

Westinghouse Test Station

The Westinghouse facility, because
il 15 designed for PT[JdtILtIHI‘I Jdine test-
ing, is somewhat less sophisticated than
Dynat. Also, the Air Arm Division has
an outside firing range designed to per-
mit a fire control system to be placed
in a cold chamber and subjected to
extreme temperatures while it 1s being
fired.

In the Air Arm facility, radar energy

R < S

i5 transmitted from the fire control sys
tem antenna and beamed at the target
horn. These pulses are then used to
shape and generate “echo”™ pulses
which are swtably delayed and then
transmitted back from the target horn
to the radar antenna and receiver.

Echo-Less Radar Room

To prevent side lobe energy from the
radar antenna from hmnmnf- off the
walls and ceiling of the room in which
the target horn 15 located, causing
spurions echos to be reflected back to
the antenna, \Westinghouse constructed
a special “free- ‘1-1}.{-.’_{..; room. ['he room
15 completely lined with a matting ma-
tertal, developed by MeMillan Indus-
trial Corp.. ul?m_h absorbs radar energy,
reducing reflected energy to a satisfac-
tory minimuinm.

Rather than attempt to refrigerate
the large free-space room, which is lo-
cated adjoining the cold-temperature
chamber, Westinghouse built a novel
mtermediate room, about 3-ft, wide,
which joins the cold chamber and the
free-space room into a single working
unit.

This middle chamber i1s constructed
of wood, fully insulated., and exposed
on one end to the low temperature of
the cold chamber. The tail turret svs-
tem is installed in the middle chamber.
Here it is tx]amed to the cold tem-
perature, vel its racdar ]]LI‘fUI]I!.-I.tII.L 15
not 1::[\:_11{_]5. affected as 1t would be
if installed i the steel cold chamber
itself (sce photo, p. 27).

A flat plastic plate, located between
the radar antenna and a hole cut in the

MASTER CAM PLAYER (foreground) programs any desired simulated interceptor attacks,

simultancously moving a bullseve target to exact position where turret gun should be aiming,
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side of the freespace room, seals off
the cold temperature, vet enables radar
cnergy to pass t}lr{mgh into the free-
space room and its target hom. This
plate causes less than one angular mil
of radar beam boresight shift, accord-
ing to H. ]J. Leone. head of Air-Arm
test tacilities,

The turret guns protrude through
another cat-out in the middle chamber
mto the free-space room, but a “horse-
collar™ seal around the turret serves to
maintain a satisfactory temperature
seal,

aRN=-3A0 » 30 = AnmSIcZ

Rotary Target Motion

The target hom which the radar
tracks is attached to an arm which 15
rotated at a constant pre-selected ve-
locity. Another arm, driven from the
same motor, rotates the ﬂiming bulls-
eve card. For anv selected rotational
velocity of the target horn, there 1 a
fixed angular relationship between ats
position and that of the correct gun
aiming position (bullseve card).

Overall system errors will show up
in gun aiming-point deviation from a
small light on the moving bullseve.
This deviation can be¢ recorded by
means of a camera attached to a gun
barrel, or by having an observer look
through a specially calibrated boresight-
g telescope.

,-EL FILTER CENTER T:L

» Predicting  Reliability—=Dr. R,
Carhart, former Rand specialist on re-
liability who is now with Lockheed's

Missile Systems Division, will take
issue with those who believe that
avionic svstem reliability can be pre-

dicted accurately from data on reliability
of individual components, in a paper
scheduled for the Second WNational
Symposium on Reliability and Quality
Control in Electronics, Hotel Statler,
Washington, Jan. 9-10.

 Delta to Buy New Avionics—Delta
Air Lines I'EPI.;TI‘!H it will soon 1nstall
new HE  transmitters and  receivers,
selective  calling  (Selcal), automatic
direction finders. and Collins C-band
radar for its entire feet of DC-Ts,
NC-65 and Convair-Liners,

 Arine Moves—New address of Acro-
nautical Radie, Inc.. 1s 1700 K" St..
N. W., Washington 6, D. C. New
building will house both Arnc's airhine
and mif‘il;ir}' activities.

> BEA Adopts Decca—British Furopean
Airways will equip its entire main line
Aect with the British Decca short-dis-

R. ™ Remote

tance  navigation  svstem, following
30,000 hours of flight evaluation m
BEA Viscounts and helicopters.

Control  Flattop—Britain's

first “atom age” aicraft carner, the
HMS Ark Roval, has been equipped with
closed circuit TV which will enable

the crew to mancuver the flattop by
remote control from sheltered compart-
ments. The closed-ciremt TV also
will be used to provide operational in-
formation and entertainment  to  all
parts of the ship.

> ASR for South Africa="1he Jan Smuls
Airport, largest civil facility in the Union
of South Africa, will be equipped with
a British Marcomi 5.232 surveilllance
vadar operating in the 500-610 mec.
band. Installation is expected to be
completed by next summer,

NEW FAIRCHILD SHIPBOARD
RADAR SYSTEM FOR AUTOMATIC
SEARCH AND TRACKING

Fairchild radar systems have gone to sea with missile launching cruisers
of the U. S. Navy.

Now operating with the fleet, the Fairchild SPQ-2 Shipboard Radar System

shown here was developed to search out and track either missiles or
aircraft completely automatically. And, controls have been “human-

engineered” to facilitate operation under battle conditions. on the ready!

Color and shape coding in this new Fairchild radar assure rapid, sure
identification of all controls. Rugged, shock-resistant construction

protects equipment.

Here again is proof of Fairchild Guided Missiles Division’s continuing
leadership in design, research and production of vital electronic equipment.

A Division of Fairchild Engine and Airplane Corporation

M40 FSINGLE-ACTIRG

m s
FAIRCHILD b=

GUIDED MISSILES DIVISION * WYANDANCH, N. T.
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Enlist to fly
in the
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«+ s WHERE THE FUTURE 1S MEASURED IN LIGHT-YEARS!

just right for PIP pins] They provide quick release
and positive self-locking sofety in a single unit
in blind or open opplications. Mo cotter pins,
nuts, belts or other separate refoining
items or assembly tools ore needed,
Supplied in any diameter or length.

““neat-as-a-pin’’ answer
to BOEING B-47 service problems!

Standardization en PIP pins throughout the 1000-plus fleet of
Boeing B-47's accomplishes quick-change servicing of essential
electronic, photographic, 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

o aceaptid past i industuial, militory and. airenadf desiges -

Assemblies requiring disconnecting and rejoining are

“A'" DOURLE-ACTING I,
ol —D e

VIATION
EVELOPMENTS INC,.

: 210 SOUTH VICTORY BELVD.RBURBANK, CALIFORNIA
' AVIATION DEVELOPMENTS (CANADA) LTD., TORONTO = AVIATION DEVELOPMENTS LTD., LONDON, ENGLAND

Complete literature available on request.

Folents istued of pending
FIP=Reg. U.3. Pol, Otf.
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Manufacturing Company
ASHEVILLE-NORTH CAROLINA
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Opportunity for
the holder of a

production-item

patent!

A large manufacturing
plant equipped with
precision machinery will
finance and manufacture,
on royalty basis, patented
production items.

If you have such a patent,
and are interested, write:

PATENT PRODUCTION DEPT.

3300 W. TEMPLE STREET
LOS ANGELES 26, CALIF.
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MAIN UNDERCARRIAGE LEG is fully cperable in this portable ground trainer for DH

Vampire. Other pancls <how fin, talpline, throttle and fHight control details,

I i
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GOBLIN ENGINE KIT includes npf:mhl{: starting system (center), sectiomed combustion
tube assemblies, bumer setting tools and specimen stator and turbine blades. Engine kit

forms single package for easy shipment by ar.

.
‘Near Miss™ Report
Considered by CAB

A voluntary svstem for pilots to re-
port “near-misses” between aircraft in
flight is under consideration by the
Civil Aeronautics Board,

CAB has issued a notice of pro-
posed rule making (DR No, 55-30) for
gstablishing a program to encourage
“pilots and other persons to make vol-
untary reports of near mid-air collision
information.” Due date for receipt of
comments from interested parties s
Jan. 16, 1956.

The Board said the purpose of a
“near-miss” reporting program 15 not
to enforce existing rules of the air by
taking disciplinary action against the
pilots concerned, but by a svstemahc
analysis of these near-misses and the

determination of their causes, to find
a wiy of avoiding them in the future.

The information obtamed, CADB
noted. 1s also to be used in the evalua-
tion and development of air trathe con-
trol procedures, scparation criteria and
Civil Air Regulations.

The Board said that the seriousness
of the near md-air collision problem
accentuates the need for a reporting
program. The biggest drawback to hav-
g a successful reporting system, CAB
said, is the pilot’s fear of possible Gov-
ernment enforcement or other disciphn-
arv action., This point was proved 1n
the past vear when CAA transferred the
handling of “incident™ reports from the
Office of Aviation Safety to the legal
department. The pilots bitterly com-
plained of the CAA action and m re-
taliation have since refused to file re-
ports.
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For complete details on all-attitude submerged-type fuel booster pumps write LEAR-ROMEC ﬁlvlslﬂw. Abbe Road, Elyria, Ohio
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SIX STEPS to Successful Selling
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Selling is an old profession with new problems. The
basic steps to a sale are the same. The salesman must
still contact the prospect, arouse his interest, create
preference for his product . . . before making the pro-
posal and closing the sale.

But there are new angles. Because modern industry

1s more complex and more decentralized, the salesman
must contact more people and travel more miles per
sale. Add to these facts the problem of selling in a
highly competitive market, and it becomes obvious
that the salesman needs help.

The best help you can give your sales force is con-
sistent and adequate advertising in business publica-
tions. Such advertising MECHANIZES the first three
steps in the manufacture of a sale. It makes contact
with known and unknown buying influences at pen-
nies per call . . . enables the salesman to use his selling
talents on the important pay-off steps of the sale . . .
keeps his customers sold between calls.

An interesting 20-page McGraw-Hill booklet,
“Mechanizing Your Sales with Business Paper Adver-
tising”’, is yours for the asking. Your McGraw-Hill
salesman will be happy to give you a copy of this
booklet, and also tell you about our sound slide film,
“Plateau of Progress’” which is available for showing
at sales and management meetings.

McGRAW-HILL

PUBLISHING COMPANY, INC.
L) New vor 2, w. v. @D

Over a million men in business and industry pay to read McGraw-Hill Publications
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Address General Offices,
Western Gear, P. O. Box 182,
Lynwood, California.

PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.),
SEATTLE AND HOUSTON—REPRESENTATIVES IM PRINCIPAL CITIES.

Why major aircraft manufacturers

PRODUCTION
One-Piece Castings Slash Plane Weight

By lrving Stone

Los  Angeles—One-piece  thin-wall
precision castings made of non-ferrous
metals are being considered as sub-
stitutes  for heavier.  more-expensive
built-up assemblies in missiles and air-
craft.

One of the best examples 15 a com-
plete wind design-skin, beams, ribs and
stiffeners that R. H. Osbrink Mfg. Co.
has investigated for the military to
determine the feasibilitv of its produc-
tion as a one-piece casting,

C. H. Butler, Osbrink’s chief engi-
neer, says  inquiries  from  airframe
manufacturers embrace a wide variety
of applications. Among them:
¢ Wings and control surfaces.
® Missile bulkheads.

e Canopy and windshicld frames.

¢ Complex air ducting.

® Avionic “plumbing” (wave guide)
svstems of high complexitv.

® Doors and fairings.

Osbrink  has  built  components in
these categories before, but Butler savs
the trend now is towards larger com-
ponents of more mtricate makeup.
This stems from advanced design re-
quirements. The objective 15 to in-
corporate as an integral part of the
casting as many  formerlv  fabricated
subassemblies as possible.

As an example, the wing panel de-
sign which Osbrink studied would be
2 one-picce magnesium casting 159 1,
long, 129 in. at the root and 54 in.
at the tip. The company now is pre-
paring a proposal for the casting job.

Weight Saving Is High

Weight saving obtained through use
of thin-wall castings may run as high
as 30% in parbicular applications, ac-
cording to Butler.

This saving 15 a result of rehned
custing design and improved mechanical
properties inherent in thin-wall cast
sections,

Butler reports that static tests on
thin wall castings show an extreme
mimmmum  strength factor of about
160% of design load. The general
minimum  strength  factor 1s more in
the neighborhood of 190%. In cer-
tain instances, static strength has run
well over double the design load factor,
and fatigue testing has shown that parts
generally last at least twice the design
life expectancy.

These test results indicate that de-
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CAST MAGNESIUM outer wing panel for Chance Vought Regulus 1 missile.

PRECISION-CAST access door has very thin ((050 to 060 in.) skin and ribs.
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“For Want
of a

Nail...

For want of a nail the shoe is lost,
for want of a shoe the horse is lost,

for want of a horse the rider is lost.

George Herbert’s statement applies to electronics
tndﬂ}' as it did to riders three centuries ago. The
point may be illustrated by considering a vital
electronic unit made up of thousands of com-
ponents, If the least of these components fails,
the whole unit may fail—and with it a strategic

mililur}' mission.

The problem of reliability is becoming inereasingly
important as the science of electronies advances,
“Black boxes™ are hard pressed to perform more

{‘mﬂl'r]imh*ﬂ tasks with in:'rv;l.-'iug vflh-irilr}'. \nd

at the same time. the n-quil'q_-uwm.-a call Tor smaller
dimensions, ann‘ilhstulnling environmenlal

extremes ol an order hitherto unknown, every

resistor, capacitor and relay must perform reliably.

Each "'nail” is eritieal.

That is why RCA is continuing its vigorous search
for ways and means to inerease the reliahility of
every component in an electronic unit, This pro-
aram never ceases. It follows through from design
to field evaluation. Everything learned is immedi-

atelyapplied to currentdevelopmentand produetion,

In seeking a degree of electronic perfection never
belore attained, RCA joins hands with others in
this field. This matter ol reliability is an industry
challenge to be met h}‘ mgenuily, brain power

and engineering knowledge wherever it is found,

DEFENSE ELECTRONIC PRODUCTS

RADIO CORPORATION of AMERICA

CAMDEN, N.J.

FIGHTER SPEED BRAKE saves five Ih. over sheet-metal connterpart,

REEL of dip-sonar assembly is 13 Ib. lighter than a built-up unit.

OTHER PARTS CAST by Osbrink include landing gear wheel well door (L),

signers can bring about even greater
\!.Ll{rh’r savings in castings by designing
to hw!m Htll..l][;l’]l allowables and cor-
re hp:mr.hn_s;h thinner sections. Of equal
unportance is the factor of continuity
found m integral cast structure, which
allows reduced cross-sectional arcas of
mternal bracing.

Cne of the newest thin-wall casting
jobs at Osbrink, for which tooling now
15 being made, is a belly air duct for
an advanced missile design. This mag-
nesinm duct measures :1}}]'!Ilihi1lliltt'l|}' +
ft. long, 51 ft. deep, by 4 . wide,

i b pmh iblv one of the most com-
ples castings we have vet attempted,”
Butler said,

The duct 15 a combimation air mlet
and three adjacent boundary laver bleed
passages evolved from o single con-
toured rectangular  opening.  Butler
heheves that, compared to the built-up
counterpart on HH. prototvpe, a weight
saving of 10-15% mav be aclieved.

There also would be a considerable
saving in production time.

Other L"-Htm]'ﬂu of precision cashings
Osbrink is producing or has prmlmr:{l
¢ Outboard wing panel for Regulus |
missile, Leading edge measurcs 6% m
while distance  between leading  and
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trailing edges 1s 76 . Area is approxi-
Hh]ll:.]'i. 25 sq. ft.

The minimum skin thickness inboard
15 200 an., tapering to 130 m. out-
loard. Between the skins are integrallv
cast mam beams and stiffening ribs. The
thickness of these members 1s com-
parable to that of the skin. A wingfold
hinge also 15 integral w ith the c.l‘-.tm{'

"nrf:nl surface has an as-cast ﬁll.h]l
cquivalent to a 125 rms. machined
finish.

The casting 15 made from AZ-G3-A,
T-2 magnesium. It weighs 1633 b,
paring 65.2 1b. from the corresponding
butlt-up assemblv.  Approximately 460
assemblv hours are saved. Paper work
i5 shaved about 750 pieces and 45 hours
of issuing time to about six picces and
20 minutes issuing time, Some 2,000
fasteners are eliminated.
¢ Prototype missile wing pancl. This
magnesium outhoard section has J nmr-:—
mmum airfoil thickness of onlv 2§ in,

Il 1s cast with mtegral beams, ribs and .

wingfold hinge. Skin thickness varics
from 1.50 to .250 in. Arca is 18 sq. ft.

Gun blast tube., cast in aluminum
and hard-anodized, is mtended to re-
place a hecavier stamless steel umt.
Thickness averages about 1.25 m. a2

air intake duct (center) and gun blast tube (r.).

periphery skin step is cast to size to fit
the contour of the plane, so that no
machining 15 required before installa-
trom,

Tests have shown that the alumimum

casting withstands firing shock and
fume corrosion. Originally cast for M-
Donnell aircraft, lhn: gun blast tube is
being adopted by other companies, ac-
cording to Butler,
e Airborne dip sonar reel. Designed for
use with anti-submarme scarch helicos-
ters, this magnesium assembly consists
of a frame, reel and end h:}uun" Chver-
all size is about 24 . high, 20 m. wide
and 20 . decp.

The cast reel and frame assembly s
o completed redesign of the existing
fabricated unit, and saves 13 1Ib. in
weight, All walls and nibs are .100 .,
except for the base which is .250 in.

Passages for clectneal condwmt arc
cast integral with the frame.
® Landing gear wheel well door. This
prototype cast magnesium  article was
made for an interceptor. A double wall
configuration, the part measures about
45 by 40 in. and maintains a skin and
rib thickness of about 100 in. on the
outer 10 in, of the periphery,

The door was cast in a pre-warped
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condition to give an “oil canning” cffec
for tight scating.

® Access door. A semi-circular conhgu-
ration, this prototype m: IEESI .IIhLiL
15 about 14 . n ii|||mhr Skin and
ribs are held to between 050 and 060
in,—it thickness value not recommended
for production runs.
¢ Aur intake duct. This 15 a D-shaped
prototvpe unit cast from ZK-51-A, a
zircomum-magnesium  allov.  Stiffeming
ribs are HIJILLEI along the duct exterior,
with lightening holes in the webs.
Thickness of the rib and duct walls 1s
J00 1, Size of the duct 15 about 22
n. long, 185 . wide and 24 in. lugh.

Another duct, now under study for
4 major airframe manufacturer to de-
termine feasibility for casting, 15 a com-
plex structure about 4 ft. in length,
with a rectangularly  shaped  opening
measuring 20 by 26 in, Ribs of varving
height (2 in. to 5 in.) on the exterior
surface are spaced at 5-in, mtervals. Rib
ends are flanged i two directions.

Compared to the sheet metal fabri-
cated counterpart it 15 cstimated that
at least 50% of production time will
be saved.

¢ Speed brake. Desizned for a carner-
Fn]"qLd fighter, this part measures about
30 by 10 in. skin thickne ss, and 15 .120
im. throughout, Four of these brakes are
required per planc. Each casting is 5
Ib. lighter than its sheet metal counter-
part, so 20 Ib. is saved per plane.

Licenses to use Osbrink’s precision
sand casting process for thin-wall umits
have been issued to Saunders Casting

Co.. Wichita, and Solon Foundries Inc.,
Solon, Oh:o.

PRODUCTION BRIEFING

» Pacific Division, Bendix Aviation
Corp., has nearly completed an addition
to 1ts North  Hollvwood L]I“IHLLI.']II”
building, increasing arca from 23,000
sq. tt, to over 100,000 sq. ft, ]";-1L'|'|I't_'a'
will centralize all enginecring achivities
now at three separate locations in the
San Iernando  Valley,

* More than 40 different patterns of
Lgid-tex metal, made by a contour-
rolling process that increases strength
of asscmblies and mds heat dissipation,
are available in ferrous and non-ferrous
materials, solid or perforated i sheet,
strip or coil, from Rigidized MNletals
Corp., 736 Ohwo 5t., Buffalo, N. Y.
A recent application of the process has
heen titaniam fabrication of the cngme
shroud on the P&WA |57 for Convair's
1-102A delta-wing fAghter (AW QOkct.
17, p. 30). Rigidized titanium sheets
are said to increase stiffness as much as
155%, permitting a weight saving of

-I.-.I-r

27%, the maker reports.

* Ryan Aecronauntical Co., 5in Dicgo,
has started 45,000-sq. ft. addition to
ct engme parts building, primarnily for
*«lm.lff:. of active tools. Including other
recent expansions, this will bring I?.'l. 1m's
tatal floor space to 850,000 sq. fl Pay-
ioll has increased to about 4,700, a
[,000-man merease in the past vear.

» Assets or Industrial Sound Control,
Inc,, Hartford, Conn., have been ac-

quired by Koppers Co., Inc., Pittsburgh,
Pa.
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Automatic Tester Finds Alurmnurn Fluws

The immersion-type ultrasonic tester shown here can mspect alummum alloy slabs up to
48 ft. long, 10 ft. wide and 20 in. thick. It is reported to be the first fully antomatic unit
of its type. Capable of detecting a defect as small as oY in, in diameter, and with a scanning

speed ramging from

va to 15 inu/sec., it scans in a variety of patterns over the entire surface

of the aluminum slab. If a flaw is detected, the operator is alerted by two alarms—a bell
and a red light—and the defect is antomatically marked. The operator then shifts to manual
controls and can determine the sive and shape of the flaw in terms of ultrasonic standard
blocks. The tester was built for Kaiser Aluminnm and Chemical Corp.'s Trentwood, Wash.,

rolling mill by Electr-Circuits, Inc., Pasadena.
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EXTERNAL FUEL TAMNKS are tumed out

at r-.lpitl rate by this semi-antomatic tlilmnfng

nutchine [l_::u_'lu}p::r_l by Pastushin  Aviation
Corp., Los Angeles, Calif. Reqguiring only
loading and unloading, equipment’s anto-
matic gaging and controls  permuts 200
jettisonable aircraft tanks to be turmned ont
cich hour with only 48 people working
on the line in a single shift. Entire metal
trimming action, including loading  and
unloading of formed skins, requires only four
minukes.

> New aircraft seating manufacturer is
I'light Line rLnr|:- with offices and plant
st 8330 San Fernando Rd., Sun V alley,
Calif. President 1s "'n"l.';l]L-t{'u [.. Jones;
vice presidents are John E. Puhl and
John W. McKee,

» New and larger facilities will be bult
for its Kansas City District offices by
General Controls Co., Glendale, Calif.
Address: 2904 Oak St., Kansas City,
Mo,

> Fractional horsepower motor facilitics
have been obtamed by Hydro-Aire, Inc,,
Burbank, Calif., aircraft fuel pump
maker, in merger with its subsidiary,
Flectro-Aire, Inc., N. Hollywood,
Illectro-Aire  will continue to  make
motors for other companies.

P Larger guarters have been taken by
Hetherington, Inc's West Coast Divi-
sion at 139 [llinois Ave., Il Segundo,
Calif. Firm makes aircraft snap-action
switches, indicators lights, relays and
conls.

> Canadian sales agent for Aurcraft Di-
vision of Ledcote Products, New York,
is Noorduyn Norseman Aircraft, Ltd.,
St. Laurent, Quebec. Ledcote produces
cxhaust systems and airframe assemblies.

» Doubled production facilities is the
aim of new 12,000-5q. tt. met being
crected by Lovequist E ngmL'LrJiJrr Co..
[.os ‘nu}]u Calif., aircraft parts firm
and machine tools maker.

> Air Logistics Corp, 15 new corporate
name of merged Hammond Manufac-
turing Corp., Pasadena, Calif., and its
whollv owned subsidiary Air Logishics
Corp. Hammond has been concermned
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Terrier Test

Convair’s supersonic Terrior anti-aircraft missile roars from launcher on deck of USS Mississippi during evaluation trials at sea. Note that
wings of second rocket in battery have been deflected to roll position as part of pre-firing test. (Wings of second missile in foreground are
in down position.) Escorting destroyer is the USS Krause (DD-849).

with aircraft and missile support equip-
ment, its former subsidiary with trailer
systems for the Lqmpnwul m addition
to airborne military devices. Air Logistics

will build a new plant on a 100-acre site
m La Verne, Caht.

> New laboratory  facilities have been
-r:|3LnLd in Davton, Ohio. by Inland
Testing Laboratories, Chicago, 111, to
handle qualification and endurance tests
for USAF and its contractors.

» New plant and office facilities will be
built m Los Angeles, Calif., by Pacihc
Scientihe Co. ”'lf. ‘u;m Division with
an instrument laboratory will be housed
m a 17,300-sq. ft. structure.

> Shock & Vibration Research, Inc.,
520 Hammond Building, Detroit 26,
Mich., 1s a new hrm, ulmh will pre-
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parc  studies for manufacturers on
mounting equipment for  precision
equipment such as radar and nussile
cuidance svstems. President 15 Robert
[.. McKay, formerly with Bell and
Douglas Aircraft, and with the U.S.
Army as a civiban scientist,

»To mark its expansion in the awvia-
tion equipment feld, Scaffold Eguip-
ment Co., Pittsburgh, Pa., has changed
its named to Champion Airquipment.
Inc. Firm makes ground  servicing
cquipment.

P Sciaky Bros., Inc., have opened two
new sales and service offices: 231 Healv
Bldg., Atlanta 3, Ga., and 709 Bank
of Amernica Bldg., San Diego 1, Calit.

> New plant and ofhices at Gloucester,
near Ottawa, Ontario, have been opened

v Bogue Electric of Canada to support
services to the Roval Canadian Aar
Force, New structure covers about 80.-
000 sg. ft. and will employ approxi-
mately 350,

» Fxpansion of over $1 million in air-
craft manufactunng facilibics 15 being
undertaken by Axelson Manufacturing
Co. division of U.S. Industries, Inc.,
at Montebello, Calif. New plant will
comprise 120,000 sq. ft.

» New 2,200-Ib. vacuum melting fur-
nace, said to be the nation’s largest,
has been put into operation by the Vac-
num  Metals Corp., Svracuse, N, Y.
I'urnace, built by Equipment Division
of National Research Corp., a joint
owner of the firm, will turm out be-
tween 60 and 75 tons of purihed metals
monthly.
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BUSINESS FLYING

TWO TWIN-BONANZA MODELS will be available in 1956. The newest, the D50, has 295-hp. Lycomings turning three-blade propellers.

Beech Breaks Fast Toward 56 Record

By Erwin J. Bulban

Beech Aircraft Corp., Wichita, Kan.,
will begin its 1956 commercial sales
vear with a record-breaking $11.5 mil-
lion in frm orders for business planes
from its distributors.

This higure r{_prt_st_nh more than one-
third of next vear's target of 532 million
in commercial sales set for the dis-
tributor organization by Mrs. Olive Ann
Beech, president, at the company’s an-
1l ’-.!IIL"'- mecting attended by more
than 200 distributors, dealers and sales
and service personnel from the U, §.
and seven foreign countries.

Aiming Higher

The 1956 business plane sales goal
represents an increase of approximately
$5 million over the record $27.4-mil-
lion-plus recorded this vear.

At the close of the two-day meeting,
Beech distributors and  dealers flew
away 30 new 1956 Bonanzas, one Super
18 and one Twin-Bonanza, representing
S860.000 worth of airplanes.

Additional developments brought ont
during the meeting mclude:
® Disclosure that Beech is developing
g new factorv-backed financing plan for
distributors. The plan will be a “GMAC-
tvpe deal” patterned after antomobile
financing plans. It will place an addi-
tional merchandising weapon in Beech
distributors’ hands, supplementing the
lease plan worked out last vear with
American  Leasing  Corp., [Hartford,
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Conn. Beech reports that the leasing
program added some $1.5 million in
sales to 1955's tally.

® Beech has not reached firm decision
on production under license of the
Morane-Saulnier MS-760 twmn jet
four-place business plane (AW June 27,
p. 44), but indications are that the
move 15 still pending. The company
apparently is awaiting a decision from
the military om MS-760 trainer orders.
e Special honors were paid to 11 U. §.
and one export distributor for exceeding
%1 million in sales in 1955. A total of
42 sales awards, ranging from a 1956
Cadillac throngh plagques and scrolls
were distributed to top salesmen.

Mew Twin-Bonanza

NMore powerful engines, more range
and higher performance kevnote a new
version of the Twin-Bonanza, which
this vear is being made available in both
five and six-seat models. Baggage capac-
ity has been doubled over earlier types.

Higher compression, providing 20 hp.
mote per engine, is featured in the
D50's new Lvcoming powerplants. Now
delivering 295 hp. each, the engines
ore fitted with three-blade, full-feather-
ing Hartzell propellers, another inno-
vation,

The new powerplant-propeller com-
bination gives the D30 a 6,300-1h.
maximum gross weight, 300 1b, higher
than last wua model. Useful load is
now 2,319 1b.

Beech is continuing the C50 1n

1956. This airplane has 275-hp. Ly-
comings and Beech feathering props.
The D50 will cruise at 203 mph, at
70% power at 7,000 ft., compared to
198 mph. for the C50. Maximum
range for the new D50 at 43% power
(160 mph. at 10,000 ft.) is now 1,650
mi., compared to 1,475 mu. for the C50.

The five-seat D50 will have individ-
ual seats up front with an aisle between:
in the six-seat configuration, the back
of the co-pilot’s seat can be removed
for access to rear seats. Two baggage
compartments take 450 Ib. allowable
weight in luggage, an average of 75 Ih.
per passenger in the six-seater.

Other important new features: Re-
mote indicating compass; flexible safety
shield across the instrument panel to
absorb body or head impacts in event
of a crash; new landing gear shock ab-
corber for smoother landings, and 1m-
proved ventilation system to dircct fresh
air to anv part of the cabin.

List price of the standard D50 s
$77.000 fAv-awav factorv; the 1956 C50
will cost §75,000.

Super 18

More than 30 new design and com-
fort features are listed for the 1956
Super 18 Twin Beech eight-place busi-
ness transport. Redesigned intenor pro-
vides for flexible seating arrangements
or for cargo.

Changes include:

Redesigned cabin door with reimn-
forced steps, mounting and new rning
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SUPER 18 TWIN BEECH features more than 30 design changes including new interior.

handle having positive locking action;
revised generator system allowing gen-
crators to be turned on regardless of
batterv condition; new fuel-flow meter
scale: rLdL"nlf-'l'lLd brake line svstem to
allow "|."|.IILL| removal without discon-
necting brake lines: reinforced, heavier-
gage metal in exhaust svstem: adjust-
able pilot’'s seat; 1mprmf.d defrosting
svstem  providing  increased  air flow,
and a leaf table which folds into the
cabimm wall.

The basic Beech Super 18 sells for
298,975,

Four-Place Bonanza

The companv has discontinued its
205-hp. Bonanza because of the demand
for the 225-hp. model. The new G35
Bonanza cruses at 190 mph. at 75%
power, or 154 mph. at 65% power,

SUPER 18 INTERIOR (from cockpit) can be
revised quickly to permit cargo stowage.
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Structural reinforcement s one of
the features of G35, which also has
the new instrument panel safety goards
to cushion crash shock impacts. A new
heating system 15 said to provide 20%
more cabin warmth., Nosewheel shock
strut has been redesigned to improve
taxung over rough terrain. An added
feature is a electnic temperature gage,
for the engine, which is not affected
by surrounding temperatures.

Offered as optiomal equipment are a
thicker windshicld and windows, plus
thick fbrous-glass Iuthhng to reduce

cabin noise levels further.
Basic price for the G535: 521,990.

Dealer Awards

Southern Airways Co., Atlanta, Ga,,
receved a 1956 Cadillac for top sales
of all Beech models and spares parts in
1955, Three domestic distributors each
won 51,000 for turmming in the largest
pereentage increase over their 1954 vol-
ume in a specific category.
® Norman Larson, MNorman Larson Co.,
Van Nuys, Calif., for increased Bo-
nanza sales,

e W. B. Willis, Alamo Aviation., Inc.,
San Antomio, Tex., Twin-Bonanza,
e T. Gail Clark, Tulsair Distributors,
Inc., Tulsa, Okla., Super 15 sales.

Jack Marler, Beech western region
sales manager, also received 51,000 for
the largest territorial sales gam in
1955, Mark Kemp and Frank Kelsev,
Kemp & Kelsev Airservice, Inc., Salt
Lake City, Utah, received 5500 for win-
ning the spare parts sales competition.

New members of the “Million Dol-
lar Club” for those exceeding S1 mil-
lion 1n p'l:ml: and spares sales durnng

the wvear: Atlantic Awviation Corp,
Tetertboro, N. J. and Boston, Mass.:
Atlantic Aviation Service, Wilmington,
Del.; J. R. Gray Co., Dallas; Southem
Airwavs Co.; Norman Larson Co.; Ohio
Aviation Co., Vandahlia: Tulsmir Dis-
tributors; Alamo  Awviation; Roscoc
Tumr:r Aeronautical Corp., Indian-

ipolis; Cutter-Carr Flving Service, Inc.,
Jﬂhnqucrquc ]. D. Reed Co., Houston,
and Oswaldo Lopez, Bogota, Colombia.

Private Plane Entry

To Mexico Eased

The Mexican government has set
up a special service to clear the entry
of private planes to anv point in the
country, making unnccessary the re-
peated |115pu,tmm of aircraft that have

previously hampered U, 5.-Latm Amen-
can traffic,

A special radio network will clear
planes in advance on the basis of fHight
plans hled at Rio Grande International
Awrport, Brownsville, Tex. An aviation
travel service ofhice at Brownsville wall
pass fvers through the feld and take
care of all arrangements and papers
without charge.

Representatives of major flving as-
sociations in the U, S, and Mexico at-
tended a meeting called by Brownsville
Chamber of Commerce prtaldcnt F. W,
Hughes, where the new service was
announced,

NBAA Begins Program
On Operational Pitfalls

A broad program to educate top cox-
ceutives on the problems and pitfalls of
business amrcraft operations Ims been
undertaken by the National Business
Adrcraft Assn.,

In announcing the program, Henry
\W. Boggess, NBAA president explained,
that manv executives now feel that
when thu buy an airplane and hire a
crew their Aving problems are solved.
In realitv, Boggess said, thev have just
begun,

This education program will be un-
dertaken during meetings of the Na
tional Business Aircraft Assn.'s execu-
tive advisory  council, a  group of
top-drawer corporation people who will
meet periodically to discuss corporate-
flving problems. Aviation industry
representatives will be mvited to sit in
an the discussions.

The council's initial meeting was held
reeently in New York, A second meching
is scheduled to be held in W ashington
during January. The group will include
on the agenda a discussion of the asso-
ciation’s dues structure. A new svstem
mav be developed, with dues propor-
tional to the member's fleet and busi-
ness flving activity.
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WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS

ad

SEWING STEEL TOGETHER
with 4-million-volt stitches

Pieces of steel as large as railroad-car axles are being welded
with speed and efficiency in the Cleveland Pneumatic plant.

The world’s largest and most powerful general-purpose
flash-butt electrie-resistance welding machine is joining
aircraft components now, This machine can butt-weld Ingh-
alloy steel preces having a total cross-sectional area ol as
much as 67 inches. With low-carbon matenal, this area can
be as large as 100 square inches.

A limited amount of this machine’s extra nme 1s now
available on a contract basis to produce highest quality
large-area welds on high-alloy steels at low unit costs.

Write for Booklet C-1255 which describes this machine and
its capacities, and also tells you how our Contract Welding
Department can be integrated with your production.

Cleveland Pnecumatic

MWuwumn 5, OHID

Department C-1255

3781 East 77h Street . Cleveland 5, Ohio
BALL-SCREW MECHANISMS +« AIR-OIL IMPACT ABSORBERS
AIRCRAFT GROUND HANDLING EQUIPMENT

AT
CLEVELAND PNEUMATIC

THESE FACILITIES
CAN ALSO
WORK FOR YOU

MACHINING

Your welding assemblies can also
be given almost any machining
or hnishing that you require
when they are contract-welded at
Cleveland Pneumatic. Our mod-
€rn IllEl[:hiIH: H]Ill]]'!'-i im:Ju:h:. :LH
types of turning lathes and ma-
chines, from giants that can tum
columns 25 inches in diameter
and 17 feet long to micro-precise
thread grinders capable of pro-
ducing any aircraft-quality threads
on parts up to 13-inch-diameter.

HEAT-TREATING

A large and experienced heat-
treating department can give your
contract-welded parts the type of
heat treatment that 1s required.
Giant heat-treating furnaces and
quench tanks 18 feet deep can
handle alloy-steel parts up to 15
feet in length.

Cleveland Pneumatic Toel Co.
3781 East 77th Street * Clevelond 5, Ohio

AUSTER AIRCRAFT will make bid for New Zealand's agricultural market with its Agricola.

Auster Agricola Starts Flight Test

A bid for the New Zealand agricul-
tural airplanc market is being made
bv  Auster  Aircraft, Ltd., Recarsby,
Ingland, which has started fhight tests
of 4 new low-wing plane, the Auster
Agricola (Latin: a farmer),

Its particular specialty 15 applving
superphosphates and  similar - material
trom the air to the enrich the quantib
and quality of grasslands, a vital tactor
m cattle-growing countnes.  New Zea-
lind, which has done considerable
pioncering work in aenal topdressing
cstimates that widespread use of this
technique could mcrease its meat pro-
duction by 50% m 10 wvears.

The new Agricola 15 designed for
slow-speed, low altitude work and in-
the-field maintenance using simple tools,
The l"-H]-hp, Continental engine has jet
exhaust cooling to permit prolonged
use of full power u'['fLuut engime over-
heating.  hgh-lift wing design 15 auned
at getting the Agricola airborne 1
250 vards with full load.

I"'or ease of repair, construction 1s of
steel tubing, fabric covered. Cockpit
v placed high to provide maximum
visibihty, with the phosphate hopper
placed bencath it to afford some pro-
tection m event of a crash, Instrument
panel has foam-rubber padding as ad-
crtional pilot protection.

The hopper is loaded behind the
cockpit to ensure that no dust s
blown into this area while the plane’s
¢ngine is running.  In an emergency,
the pilot can dump his entire three-
auarter ton of chemicals in hve seconds,
Auster reports,  During  ferrv  opera-
tions, an additional two passengers can
be carried in the fuselage behind the
hopper.

Interchangeability of parts is a key
feature.  Fach landing gear leg and
wheel can be fitted to cither side;
atlerons and clevators can also be inter-
changed.
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To combat chemical corrosion, the
entire rear of the tusclage behind the
passenger compartment is scaled off
:_':]_I[I I]]..Ih'l_lll[.' llilililll_"'n .:|||L] l.l”]]l'i."'- dAlTC i'l"ﬁl._'i_]
tor finishing. Control cables are out-
side the fuselage for casv inspection and
they are nvlon covered to resist chemical

action.

Important dunensions for the Auster

\gricola: Span, 42 ft.: length, 27.5
ft.; taildown height, 5.5 ft.; wing area,

254.7 sq. ft.; kinding gear tread, 14.3

it main wheel diameter. 22 in,: tail
wheel diameter, 10 in, The 113.L‘:l-]3|t¢_'||
metal propeller has 7.5-ft. diameter.

PRIVATE LINES

Lockheed has no business aircraft
projects on the drawing boards, nor
does the company have any plans to
enter this market, according to  1lall
Hibbard, vice president-cngineenng,

Over 100 automatic rudder controls
have been a]li[}]h‘d h‘_l.' Globe Industnes,
Inc., Davton, Ohio. The company has
a three-months backlog of orders for
its gvro-stabilizer units, sales manager
Sidney Gamsu, has  told Aviariox
Week,  Installations are split fairly
evenly between Piper and Cessna plancs,
he savs, The gvrostabilizer automati-
callv corrects unwanted turns and per-
mits making controlled stable fturns
using a knob control.

Sales of over 51.2 million in corpo-
rate aircraft have been made this vear
by On Mark Engineering Co., Burbank.
Calif. Units compnsed three DC-3s
and four executive Douglas B-26s. Iirm
hias main plant at Lockheed Air Termi-
nal; has lcased facilities recently  at

HAWKINSON TREADS Sta,
FOR AIRCRAFTLIRES

Serving Muntﬂ_f_jhe Airlines in The United States,
Canada and Foreign Countries

PRECISION Treading By the Exclusive Hawkinson Method

r‘?uﬁm&;}}ﬂf HAWEKINSON TREAD Servce

In Principal Cities U. S, A., Canada and Foreign Countries

Minneapolis » PAUL E. HAWEKINSON CO.* Minnesota
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Jet age photo reconnaissance is a

seemingly impossible one man job!

PO TR IR B

In this day of supersonic speeds, piloting o plane is a full time job. Add the
dozens of factors inherent in precision photography and you have an almost
impossible situation! But Chicago Aerial Industries Photographie Control
H}'ﬁtems Eh{[:]g{: impms&ibilit}r to ﬁiItl]?li{‘it}’ . .« automatically nhtuining, COOr-
dinating, synchronizing and computing myriads of these constantly changing
factors to take technically exact pictures. This is the reason why America’s
newest recon jets rely on C.A.L control systems . . . only one facet of Chicago
Aerials advanced research and production in the fields of optics, mechanics
and electronics.

The interesting, colorful C.A.I, brochure, “Advancing Horizons,” will be sent
to you upon request. Learn more about our advanced research and manufacture
of aerial equipment—write for your copy today!

CHICAGO AERIAL INDUSTRIES

1980 Hawthorne Avenue, Melrose Park, Illinois
Chicago office: 332 S. Michigan Avenue, Chicago 4, Illinois
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Grand Central Aircraft Co., Glendale,
to handle anticipated greater conversion
husmess volume.

U. 5. civil plane exports of aircraft
weighing 6,000 1b. and under totaled
53 umits valued at 5646,416 dunng
October, bringing to 541 the number
of planes m this class exported so far
this vear. Total value was 56,534,085,
Total exports in 1954 were 496 units
villued at 57,125,071.

First I'rench-built Widgeon converted
to Super Widgeon configuration by
MeKinnon-Hickman  Co., Portland,
Ore., 15 being delivered to Reading
(Pa.) Aviation Service for a customer.
Seven of the former SCAN-30 am
phibians  built under license from
Grumman have been imported into the
U. 8. by Welsch Aviation Co., N, Y.,
which has options on more of the
planes.  The five-scat SCAN-30 con-
version costs 565,000, without radio:
4 new  six-seat model is $1.000 ad-
ditional.  There ar¢ now 49 Super
Widgeons m operation in the U. §.
and Canada. Welsch reports that on
its last biennial sales tour, it sold 5310 -
000 worth of Widgeon conversions.

Weather radar for Twin-Beech and
larger business planes is being developed
by Weather Eve, Bridgeton, Mo, Target
15 a set weighing about 60 1b., with
price “substantiallv” lower than current
models. -

New Camair 4580 distributor 1s South-
ern Flight Service, Inc., Charlotte,
N. C., which will sell the twin-engine
Navion conversion in North and South
Carolina.

Housing development for flying ex-
cenbives, built around a 3,.200-f. air-
stnip, will be undertaken next spring
cast of Spokane, Wash., Loren Lemen,
aperator of the strip, savs that plans
call for erection of 300 homes in the
512,000-550,000 price range, with
cstimated cost of the development bemng
5.5 million. Construction of streets
and airstrip has begun.

New DME service center, Qualitron,
Inc., at Lockheed Air Terminal, Bur-
bank, Calf., has been approved by
National Aeronauntical Corp., Ambler,
Pa. Appointment brings to 19 the
number of Narco-designated  distance
measuring  equipment service facilities
in the U. §. More than 200 Narco
DMEs are now nstalled, mostly in
business aircraft,

Custom Bell 47H-1 copter has been
purchased by Roger Sherman Transter
Co., E. Hartford, Conn., hauling and
rigging specialists, to expedite the firm's
widespread operations,
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New G-E Turbostarter
without ground power assistance

Jet Age Answer to

Auxiliary Power Need

s give fast starts

Sixty-pound unit produces more than enough horsepower to bring the engines
of a USAF medium bomber to idle speed within 25 seconds—anywhere.

G.E.'s cartridge turbostarter makes the
Martin B-37 one of the first USAF jet
aircraft in production to be equipped
with self-contained starting power. With
this lightweight system, the planes can
operate from the most advanced bases,
even where ground support may not be
readily available. At any base, instan-
taneous group take-offs are now possible
without waiting for ground power—al-
lowing the planes to be dispersed for
maximum protection against air attack.

Speed and Reliability
According to E. G. Uhl, Martin's Vice

Frogress Is Ovr Most Important Product

President of Engineering, “The Martin
Company has used General Electric car-
tridge starters since they were available.
Thousands of starts have been accom-
plished successfully under all tvpes of
environmental conditions. This starter
gives our Air Foree the most rapid engine
start available and frees ground crews
from the burden of handling expensive,
complex starting equipment.”

Application to Any Aircraft

General Electric self-contained starters
are designed to meet the needs of tomor-

row’'s jet aircraft starting power, either
military or commercial. In addition to
the models now available, a 46-1b fuel/air
turbostarter that is only 124 inches long
and will produce 10 ft-lb of torque for
each pound of weight 15 in the works.
This drive can bhe easily modified for
your specific engine requirements and
energy sources.

For further information on G-E turbo-
starters and other accessory drives, manu-
factured at the Aircraft Accessory Tur-
bine Dept., West Lynn 3, Mass., contact
yvour local G-E Apparatus Salts Office.
2313

GENERAL @3 ELECTRIC

Only two airframe connections, eleciricity and exhaust,

are required fo moun! the starler.

Integral gquick oltach-detach mechanism maokes mouni-

ing a fast, one-man jeob.
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THERMOCOUPLES and harnesses have
unit-assembly construction to as-
sure ruggedness, less maintenance.

SYSTEM is one of many types
of G-E servo-temperature
systems available. Indica-
tors used with G-E systems
have expanded scales to
allow fast, accurate reading.

G.E. Offers Complete Systems Responsibility

with a “Team” for Temperature Measurement

HIGH-ACCURACY THERMOCOUPLES AND SERVO-TEMPERATURE INDICATION SYSTEMS
OFFER "SINGLE-SOURCE” ADVANTAGES FOR JET ENGINE APPLICATIONS

G-E THERMOCOUPLES, using stainless-
steel harnesses and unit-assembly con-
struction, assure long-lived reliability in
jet exhaust-gas temperature measure-
ment. Completely swaged magnesia ther-
mocouple harness-and-lead assemtlies
can operate efficiently under extreme
temperature and vibration conditions
found in aircraft gas turbine applications.
Life of typical G-E exhaust-gas tempera-
ture systems 15 750 hours.

UNIT-ASSEMBLY CONSTRUCTION allows
self-supporting harnesses to be installed
easily. You simply tighten locknuts to
bosses. Because separate connectors are

eliminated, less maintenance is required.
These outstanding features in low-cost

G-E thermocouples can provide accurate,
reliable temperature measurement for

every jet engine application.

SEE FOR YOURSELF how General Electric
exhaust-gas thermocouples will provide
improved temperature measurement for
your jet engine by ordering prototypes.
G.E. 18 prepared to design and provide
prototypes of any exhaust-gas thermo-
couple—without charge,

G-E SERVO-TEMPERATURE INDICATION

SYSTEMS allow the use of easy-to-read
repeater indicators. Expanded-scale type
indicators have only one pointer instead
of the usual two for more accurate read-
ing. G-E repeater indicators are especially
adaptable to the requirements of X-model

aircraft where simultaneous readings on
both pilot's panel and photo panel are
desired. Systems can provide a signal for
control initiation proportional to temper-
ature, time over temperature indication,
or for dual indicators. More accurate than
millivoltmeter systems, G-E servo-tem-
perature indication systems offer a high-
accuracy way to temperature indication.

FOR FURTHER INFORMATION on the G-E
thermocouple and servo-temperature in-
dication system ‘‘team-mates’ and how
they can meet your temperature measure-
ment problems, contact your nearest G-E
Apparatus Sales Office or write Section
586-2, General Electric Company, Sche-
nectady 5, N. Y.

GENERAL @3 ELECTRIC

UNIT-ASSEMBELY thermocouples and‘ harnesses weigh as little as
25 gunces, offer longer operating life. Swaged magnesia thermo-
couples and stainless-steel harnesses withstand high temperatures.

EASY TO INSTALL, G-E exhaust-gas thermocouples are self-supporting
and require fewer connections, less maintenance than most other

systemns, To install each thermocouple, you tighten a simple locknut.

£

MORE THAN 8,000,000 HOURS flying time has been logged by Air Force El::ul:in_g, B-47s
using G-E jet engines equipped with G-E thermocouples. Over ten years' experience in
production assures G-E exhaust-gas thermocouple accuracy, dependability, and long life.

o

IN ALL TYPES of aircraft, including fighters like the U.S5. Marine Corps' North American
FJ2, G-E thermocouples meet the demands of rehable performance in high ambient tem-
peratures, Harnesses and leads can withstand acceleration hundreds of times that of gravity.

G.E. Offers
a Complete Line
of Instrumentation
for Both Commercial
and Military Aviation

ELECTRICAL QUANTITIES

Voltmeters and Ammeters
Frequency Meters
Waott-Yar Meters

Line Test Sets

ENGINE SPEED

Tachometer Generators
Tachometer Indicators

POSITION

Transmitters
Indicators

FUEL FLOW

Transmitters
Indicators
Power Supply

NAVIGATION

Directional Compass Systems
Remote Compass Transmilters

Gyros

LIQUID LEVEL

Transmitters
Indicators

TEMPERATURE

Servo-indication Systems
Thermocouple Assemblies
Thermocouple Harnesses

COMPOMNENTS

Position Elaments
speed Elements
sarvo Motors
Temperature Elements
Gyro Motors

TRANSFORMERS FOR AIRCRAFT

For further information on any of the com-
plete line of General Electric aircraft in-
struments, contact your nearest G-E
Apporatus Sales Office or write Seclion
584-2, General Electric Company, Sche-
nectady 3, M. Y,

GENERAL @3 ELECTRIC




Just push a button . ..

25,000 POUNDS
OF COMBAT CARGO
SPOT-DROPS TO

OMNE LOCATION

——— e =

USAF
HERCULES

a0

The major problem

in paradropping
emergency sup]:h"u'-i has
been the unavoidably
wide dispersal of small,
individually-parachuted
CArgo unis.

Tactical Air Command
will lick this problem
handily with the

new Hercules C-130
transport buile by
Lockheed, This combat
cargo carrier has the
capacity to haul up o
25,000 pounds and
paradrop it in a matter
of seconds. Using the
newest-developed aerial
delivery techniques, this
huge cargo load can
be precision-dropped
onto virtually any
small space.

Powered by four Allison Ts6
turbo-prop engines, the
Hercules 1s more than 1o tmes
as productive as World

War Il twin-engine transports. .,
and capable of flying cargo and
men farther, faster and at lower
cost than any other present-day
combat transport. It's now being
manufactured in quantity tor
the United States Air Force at

GOVERNMENT

AIRCRAFT PLANT NO. &6

LOCKHEELD

AlRCRAFT CORPORATION

Georgia Division, Marietta

SAFETY

Israeli Report on Tragedy Over Bulgaria:

El Al Plane Shot Down Without Warning

A Constellation aircraft (Type 149), - =
registered number 4X-AKC owned and op- Beograd 4
crated by El Al Israel Airhnes Ltd, flying on B.D. 380 %

a scheduled passenger flight (Fhght Num-
her 402/26) from London to Tel-Aviv via
Paris and Vienna, was shot down by Bul-
garian hghters at about 0540 GMT on 27
July 1955.*

The aircraft broke up at an altitude of
approsimately 2,000 feet at a pont 34
kilometres southeast of the junction of the
rivers Strumica and Strumon i Bulgarian
terntory near the Bulganan-Greek l}urLil’;:r.

The aircraft had aboard 51 passengers and
7 crew members. There were no survivors.

At 0537 on 27 July, Athens Air Trafhic
Control received the following SOS on a
ground-to-air frequency of 34581 ke/s: “SOS
DE 4X-AKC.”" This message was relayed
immediately by Athens ATC to Lod ATC.
Athens Flight Information Centre declared
an emergency and search and rescue services
were alerted.

However, before search and rescue action 127 3
could be taken, Athens ATC was informed et 1 ‘wﬁl
that the aircraft had been observed falling e 9 1~ ;. JF'"M )
in flames near the Greek-Bulgarian border oy = aci J""'”- I\h
near the Bulgarian wvillage of Tserbanova, w < Ga:r;!llu
and passed the information to Lod ATC. 1 P - §

At 1200 on 27 July the Minister of N m
Communications appointed this Commis- .'*';"'
sion of Inquiry to mquire into the disaster. .2 —~

M\ <

Weather Conditions T

The following report of forecast and PR
actual weather conditions will be divided "t R /7
into three sections: : "'

1. Weather on the Amber 10 Airway be-
tween Belgrade-Kraljevo-Skoplje and Gev-
zelin-Salonika,

. Wind direction and velocity over the
above route.

. Weather over the South Bulgarian terri-
tory.

Sources of information:

(i) International svnoptic station and area
report as transmitted by Yugoslavia,

(b) Synoptic chart for area’s actual
weather at 0600 on 27 July 1955, in-
cluding information on “last hour” ob-
servation and “past weather.”

(¢} 500 mlb. (18000 feet) actual wind
chart, as confirmed by London, Lod
Airport and Yugoslav Mea, authorities,

(e} JAT Pilot Captain Drakovic’s report on
a Right on the 27th at 1000 hrs. over
the same route.

|. Weather on Amber 10 between Belgrade
md Kraljevo

Broken clouds (average 3/8), 3/8 of
Strato-Cumulus, 3/8 of Cumulus, cloud-
base approx. 2000 feet, cloudtops about
SU00 feet, temperature at 500 mib. level
(18000 feet) —11°C., visibility 10 km.,
but hazy due to after sunrise hour.

Kraljevo-Skaplje
Increasing clond amounts (6-5/8). 3-

3/8 Cumulus and Strato-Cumulus, base
at 4000 feet, 3/8 of Alto-Cumulus base

*All times in this report are GMT.

I=d
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Stanke Dimitrov
b g Blagoevgrad

MAP drawn by Isracli investigating commission. Dotted line No. 1 shows Bulgarian’s
version of the transport’s flight path. Line No. 2 is commission’s flight-path fix.

9000 feet, but considerable locally isolated
build ups of Cumulus and Cumulonim-
bus reaching to 20-25000 feet with thun-
der, showers, lightning, icing and severe
turbulence.

Spread of these developed Cu and Ch's
on west-casterly belt about 50 MILES
WIDE and extending at least 100
MILES either side of Airway Amber 10.

These clouds have been reported as
“}MEI: weather” (last three hours) and as
“last hour” and “present weather” at
0600 hours., The international synoptic
actual weather for South Yugoslavia and
Northern Greece for 27th at 0500 hrs.
reads: “Fair to cloudy, local overcast
with thundery showers mainly to north.”

Skoplje-Salonika

[

Weather cloudy to fair, rapid improve-
ment of local cloudy conditions. 1/8
Cumulus at 4500 teet, 2/8 of Alto-
Cumulus at 9000 feet. Visibility 10-25
1];111!;': Temperature at 18000 feet Minuos

. Upper Wind Direction and Velocity on

Amber 10 Airway between Belgrade and
Yugoslav-Greek Border
The direction of the upper wind

(15000 feet) was constant from 260-
270% throughout the 300 MILES stretch.
At Belgrade and up to a point about
30 miles south, the velocity was as fore-
cast about 20-25 knots, From then on,
the wind mcreased sharply to a velocity
of 70 knots, due to the SE'I.'-E]!JP:I'I'IEHt of a
large “LOW" pressure area in the
North and a “HIGH" pressure area in
the South at 18000 feet level, after that
decreasing from the Yugoslav-Greek bor-
der southwards.
International Synoptic Report for Upper
Winds
South Yugoslavia and Northern Greece
27th 0500 hrs.
at 10000 feet 2707 /35 knots
at 18000 feet 260% /70 knots

Nore: JAT Pilot Drakovie fiving same
route at 0500 hrs at 12500 feet reported
wind aof 270%/'T8 knots,

3. Weather over South Bulgaria
The weather was fine, traces of me-
dium and high clond. Visibility good.
Wind as previous paragraph.
General Remarks
Of the weather as discussed above two
factors are most relevant to this flight:
IFirstly, the presence of Cumulonimbus

sl



SAFETY

clouds on the route, and secondly the sud-
den unpredicted change of the wind
velocity from 20 to 70 knots,

( Meteorologists Charts Appendix, “H".)

CREW

1. The Captaim of the aircraft was Mr.
Stanley Reginald Hinks, borm in 1920 at
Diddvwell, Dr_m11=-]|m_ England. He was
the holder of an Istael Airline T'ransport
Pilot license No. 85 renewed 30 Januar
1955, wvalid to 30 July 1955, with r.;l’rm-‘Jlr
for jlluiht.nr-rllmi land aircraft DC-- 111:1
LinhtLilltmn His total flving n]:n.nmu-_
was 9422 hours; 3199 hours were flown on
Constellation aircraft of which 115 hours
were Hown during the last 3 months, Since
March 1955, Captain Hinks had flown 6
flights on this route as captain.

C aptain Hinks was the company's Flight
Superintendent since March 1954, and sur-
veved this route together with the Chief
Pilot when the company started to aperate
it i the summer of 1954,

2. The First Offhicer was Nr. Pinhas Ben
Porat, born m Russia in 1914, He was the
holder of an Israel Airline Transport Pilot
license No. 77 renewed 30 April 1955,
valid till 30 October 1953, with the ratings
for C-46 and Constellation aircraft. His
total flving expericnce was 4617 hours of
which he had flown 1324 hours on Con-
stellation.  During the last 3 months he
flew 187 honrs on Constellation and 15
hours on C-46,

Mr. Ben Porat was a captain of the
company on C-46 aircraft operating inter-
nationally and during this flight he was
being checked ont Enr company captaincy
o an'-.hlhhun

The Flight Engineer was Mr., Curil
‘.-:H’Inu Ehﬂnwn bom in 1921 in [ohannes-
korg, holder of an Israel Flight Engineer’s
license No. 61 renewed 31 Mav 1935, and
valid till 31 May 1956, The n’rmg of the
license was on Constellation aircraft.

His total Aving experience was 2147 fly-
ing hours of which 2047 were flown on
Constellation aircraft. The hours flown
during the last 3 months before the accident
were 262,

4. The Wireless Operator was Mr., Ra-
phael Goldman, born in 1929 in Berlin, the

EMPENNAGE GROUP. W hcu Is:.u::]l commission arrived, dr.ltu boots had been cut open.
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holder of an Israel Wireless Operator -
cense No. 70 renewed on 30 MNarch 1955,
and walid till 30 March 1956,

His total fAving experience was 1368
hours of which 805 hours were Hown on
Constellations. During the last 3 months he
Hew 2035 hours on Constellations, and 40
on C-46, Recent captains’ trip reports de-
scribe Mr. Goldman's performance as “above
average .

3, The Semor Purser was Mr, Leon Ths-
ser, born in 1922 m Dresden. He was em-
ploved n the company since 21 June 1950,
The date of his last check on emergency
procedures was 23 June 1933,

6. The tramee purser was N, Albert
AMhbadet, borm m 1927 m Camro. He was

|Eh the company since 3 Julv 1954,

The Hostess was Mrs. Sarah Acharkan,
hurn im 1927 in Haika, L:IIII"Ill:I'LLI_] by the
company since 1 June 1952, The date of
her last check on emergency procedures was
8 December 1954,

The Commission s sabished that all mem-
bers of the Crew were properly licensed
and qualifed for this fight,

INVESTIGATION

The Commission immediately on appoint-
ment applied to the Bulgarian Legation in
Tel-Aviv for visas to 1.|It1_r Bulgaria i order
ta proceed with the |m:_-.t|*-r1’f1uu on the
spot. [Furthermore, the Hulﬂirmn Legation
was approached by the Israel ]'"urugn Min-
istry with the request that the Isracl Com-
mission of Inquiry act in conjunction with
the Investigation Committee appointed by
the Bulganan Government i accordance
with international practice.

The answer to the application for visas
was that the matter had been referred to
Soha with the request that visas be issued
by the Bulgarian Legation in Athens in
{JT{E{' [0 save tl:'['l.'ll,. ""'-H JdTISWOT Wis I'J'.'I:_l'._'i\'l:'EI
to the request to parhicipate in a joint in-
vestigation,

The Commussion immediately on arrival
al Athens approached the Bulgarian Lega-
tion which had not vet received instructions
to 1ssue the necessary visas. The approach
was made through the Isracl Legation in
Athens., The Hnlgmm Legation agrecd to

endeavour to arrange for visas to he issned

at the frontier. Again in order to save
time, the Commission proceeded to a Greek
horder village named Kula 14 kilometres
from the site of the wreckage.

The Commission remained at Kula wait-
ing for permission to cross into Bulgara,
During this time it interviewed and took
the testimony of a number of Greek eye
witnesses who were stationed at  border
posts, OF these witnesses three were Greek
military personnel stationed at the point
marked ‘0" on the attached map.

This point 15 at an altitude of about
1400 metres overlooking the vallev of the
Strumiea, Three witnesses, also Greek
mulitary personnel. were stationed at points
on high ground with an unobstructed view
of the 'I.’l"vr.jl. One witness was a civilian,
The last witness was a Greek officer who
had collected evidence from various posts

l']u'uug]mnt the two davs (I8 and 29
Julv) the Commission spent on the border
awalting permission to enter, it was able
to observe portions of the wreckage and
the activityv on the site. The activity was
considerable.  Trucks were seen moving
around in the area and wreckage was being
transported to places out of view.

The work of the Commission during this
part of the inveshigation was greatly facih-
tated bv the mnfﬁthuht_ lthfnde and will-
ing cooperation of the Greek anthorities.

Permission was eventually granted to en-
ter Bulgaria on 30 Julv, but the number of
PETSONS Was limited to three and H"lu were
obliged to return before sunset.

As arrangements for the crossing of the
horder were not completed until 1100 hours,
the total time allowed in Bulgaria was onlv
7 hours, including ’fr.unpnrh!mn to and
from the site of the wreckage. Durning this
time, however, the team was able to take
a large number of photographs and make
detailed notes of the condition of the
wreckage, T!rc':l.' were accompanied by Mr,
Molerov, representing the Bulganan For-
eign  Ministrv, by Mr. Nall, the Israel
{:"IHrL,ur: d' Affaires at Sofia and by Mr. Nir
of the Israel Legation at Sofia. Colonel
Stevenson, the Bntish  Military  Attaché
at Sofa. was also present,

The team found: [1. That many parts of
the aireraft had been removed from the
places where they ongially fell. [2. That
a most thorongh search had been made of
the wreckage. Lining had been nipped oft
and all closed structures had been openeid
for examination. [3. That there were holes
of vanions calibres too numerous to detml
in the short time available, [4. That all
traces of bodies, luggage and personal be-
longings had been removed. [5. That
ne; uh all cockpit equipment, such as radios,
instruments, electrical ]:t;m{']s., had been re-
moved and were not available for examina-
tion. Only one radio compass indicator and
some completely smashed madio sets were
tound,

Betore  leaving Eu]gﬂriﬂ the team re-
quested permission to interview witmesscs
who conld give further information, They
requested particularly to see the pilots of
the jet Aghters who were obviously the only
witnesses to give full and detailed informa-
tion as to what had happened.

Thev further requested permission to -
terview the {:mmu:!lmlihg Officer who had
ordered the fhghters to take off and, in
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REAR PRESSURE BULKHEAD of El Al Israel Constellation had been sprayed by bullets.

addition, persons along the flight path.

They also asked for the return of arcraft
parts that had been removed trom the site.
Mr. Molerov's response to this request was
that it wonld be referred to the authorities
at Soha.

Unfortunately, no answer has been re-
ceived to these requests up to the present
and the Commission has been obliged to
prepare this report without this vital evi-
dence being available from Bulgana. The
only Bulgarian evidente s the ofthcial com-
munique of the hndings of the Bulgarnan
Investigation Committee which established
bevond any doubt that the aircraft was at-
tacked and Dbrought down by Bulgarian
fighters.

The Commission next :-.unght PErTISSIOn
to enter Yugoslavia in order to gather evi-
dence there.  Visas were duly granted by
the Yugoslav authorities at Salonika and
at 1400 hours on 2nd August, four members
of the Commission crossed the Greek-Yugo-
slav border at Gevgelia, They were assisted
m their work by civilian and mili tary rep-
resentatives of the Y ngoslay Republic.

The witnesses interviewed by the Com-
mission were all military personnel who
had been stationed at |;|mnt-. along the
Yugoslav-Bulgarian border.  Three uf the
witnesses had made their observations from
a post marked “A”" on the map, situated
45 kilometres north of the Greek border.
Another two witnesses were stationed at
the post marked "B, 20 kilometres north
of the Greek border. One forther witness
was stationed at the point “C.” 18 kilo-
metres north of the Greek horder.

One member of the Commassion visited
Skoplje and Belgrade aerodromes and gath.
ered information from the Civil Aviation
suthornities. He also interviewed the Fhight
Control Officer who had been on r.Iuh
at the time the aircraft |'.|-;=|5,.-¢:LI over Be lgl_IdE
amd @ JAT Airhnes Captain who had
flown the Airway Amber 10 on the morning
of 27th ]n'[];_

AIDS TO NAVIGATION

(a) Aids Avalable on this Fhght
The aircraft reported over Belgrade at
0433, Belgrade has the following navi-
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gational aids: Two non-directional bea-
cons with call signs BD and ZN. The
aircraft used the BIY beacon in its ﬂight
plan and when reporting. Both beacons
were, at this time and date, serviceable,
The BD beacon has an aenal output of
1500 Watt. In addition to these two
beacons, Belgrade has a VOR which was
working normally.

The next rururling pomnt Kraljevo has
no navigational aid.

The reporting point at ﬂ.{}plj[ where
Airway Amber 10 changes its direction
from 161° (magnetic) to 142° (magne-
tic), 15 equipped with a non-directional
beacon with an aerial output of 1200
Watt. This beacon was working normally
at the time of the flight. Between Bel-
grade and Skoplje, a distance of 177
nautical miles, no other radio aid is avail-
able either on the airway or abeam of it,

The n-purfing puinl' at the Yugoslav-
Greek border is the town of Gevgelia,
There is no navigational facility whatever
at this point.

The next navigational aid s a 350
Watt non-directional beacon at Salonika.
There 15, therefore, a further distance of
107 nantical miles between Skoplje and
Salonika withont any intermediate navi-
gational aid. It should be mentioned in
addition that according to information
received from a Pan American  Airways
flight using the Salonika beacon at this
time, rehable reception was hited to a
siall area over the beacon.

(b} Airbome Navigation Equipment

The Constellation 4X-AKC was htted
with two serviceable radio compasses
(Bendix), each radio compass being an
independent unit from the indicator to
the loop and sense aenal. There were
also two independent VOR units (Ben-,
dix) installed in the aircratt, There were)
in addition, one magnetic compass and
one Flux-gate compass. These had been
swung and adjusted on 13 May 1955.
Both pilot positions were equipped with
full mstrument ]:r.mLh including three di-
rectional gyros, There were also two U. 5,
nstallations with 75 Me/s Marker re-
ceivers.  One Radar altimeter and g

A precision ball joint connector
designed & developed by Skyline

PRECISION SHEET METAL & MACHINE PARTS
COMPLETE ENGINEERING SERVICE

A.F. CERTIFIED SPOT WELDING & OTHER
WELDING PHASES

ELECTRONIC PARTS AND EQUIPMENT
AIRCRAFT FABRIC COVERING

GALLEYS AND COMMISSARY EQUIPMENT
GROUND SERVICING EQUIPMENT

SK VLIV srovvers e

“Get Your Air the Positive Way”

USED BY
THE AIRCRAFT INDUSTRY FOR:
e Jet Engine Starters
¢ Cabin Pressurization

¢ Simulated Altitude
Conditions

¢ Ground Air Conditioners

CORPORATION
2008 East Slouson Avenue

Los Angeles 58, Calif.

Main Plant; LUdlow 7-2228
l Sales Office: LOgon B8-2224
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Loran sct were installed at the n.u'[;ntnr'ﬁ
position.
(c) Aids Used and their Effectiveness

It 15 assumed that when within range .
of the BD) beacon and the VOR at Bel- fflr

’ @ grade, these mds were wsed. The VOR
In was, no doubt, ]lL'||.=1'|t| im keeping the air

A —— craft in the arrway for the first part ot its
flight from Belgrade towards Skoplje.

The rAnge of the VOR should not be

considered reliable bevond 7U-50 nautical

miles.

The range of the BIY beacon owing
to thunderstorms could not have been PRDTEGTIDN
considered reliable for steadv course in-
dication. ['his .!E]Il'l-]jl.'-. and even to a !"u”'f!.fiul”\"'l' H‘f”f LIl _'
greater extent. to the Skoplie beacon

which was surrounded by static,
The Salonika beacon due to its low out A

iy | y P 1 = "

put and the possibility of coastal refrac-
o would not have been reliable, Tt

should be noted that the effechveness of
all three nondirechonal beacons mav have Temperature Conneclors to protect your electrical circuis.

t aircraft Tirewalls
and wherever high temperatures are involved. ..
you can get protection by using Cannon Steel Shell High

been reduced 11:-. sunrnise concibinns,
H'L Cannon made the first mulli-contact firewall and

GRGUHD Tﬂ' Alﬂ t high-lemperalure connectors. ..
COMMUNICATIONS X and is still the leader in the field with the greatest

— variety of fireproof connectors available today.
I'ime Message
0314 YUD from 4NAKC—Air Traflic Cannon Fireproof AN-"'K"' Connectors
;':;Ir'-zfl[}]frf::zlgrih'[ilfuﬁfh:;htl-"}‘5!' {|||L|-|r effectively block dangerous fire paths by
3 L & L i g Fas L] i

cleared to and estimate arrval at il ik o
Lod at 0910 am maintaining 17500 for at least 20 minutes...and maintain

feet estimate  Flight Information glectrical circuitry during that time
Center Yube at IH':.%- to meet military specifications,
AAAKC from YUD Right, am ac-

knowledging  receipt YUD  from Other Cannon firewall type connectors. ..
$XAKC SRI T am being interfered the AN-“‘FW'* and K-“FW'". .. block fire paths for
with.

| have nothing tor vou.

ANAKC From YUD Hi'_;'lht. acknowl-
edging, out,

YUD trom 4XAKC Right, thanks.
BE trom Elal 402 over “SB” beacon
at 0407 at 17,500 feet eshimuibte over
“BD" beacon at 0432,

BE Right, acknowledge.

BE FEom Elal 402 over “BID)" bhea-
con at 0433 at 17.500 feet estimate
over Kraljevo at (0449 estiunat g
(Skoplje) at 0517.

BE, Right acknowledge.
unreadable from 3-KC,

YUD from 4XAKC “507 beacon
at 0510 altitude 17,500 teet esti-
mate Geveelia at (15128,

preventing passage of open flame at 2000° F,

5 minutes at 20002 F., but circuitry is not necessarily
maintained. A third application, not designed far
firewall use, withstands 200® F. continuous heat

and maintains circuitry. Hermetically sealed connectors

are aoaptable to this application,

Cannon High Temperature Steel Shell Connectars are
used in general industrial applications

LCombinations of various paris can be made (o suit many
high temperature applications. Inserts of glass-filled or
asbestos-filled material. Wall- or box-mounting
receptacles, Straight or angle 90° plugs. Solderless
crimp-on contacts available. Consult our factory,

giving temperatureé and circuit requirements

4NAKC from YUD Right, acknowl- S et o f‘r.a
cdge please advise border at 05185, S S
e

YUD from 4XAKC Rirht OK - will
call vou again at border.

YUD from 4-KC 1 passed horder at
an  altitude 15,000 am changing
transmission to Athens Goodbye.

$-KC from YUD Right. confirm *rh
horder at 05258 Goodhve. el
o A II."l-'.j.

YUD from 4-KC Right Goodbyve
out.
SOS8 hrom 4XAKC.

| CRHF cu FLIGHT RECONSTRUCTION

(a) London to Belgrade.
The Fheght started from London at
: : 2015 hours on 26 Julv. A landing was
Van HU]I’E, Uﬂhfﬂ-l’ﬂlﬂ made at Paris and then at Vienna, The
aircraft lett Vienna at 0255 hours on 2/
THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER July. According to the Right plan filed
at Vienna, its estimated tune of arrival
over Belgrade was 1 hr. 43 min. after

T
| <

15
- |_|'. it :.-\.'. P.l' - .;|.--' I__'.I il _._'
Jurst in connecltors

i | I e 4 _—:"‘-;J'_‘ e p— — T e p—
¥ . I-H I 1: | | % .r.r .-“_,J t |||-- i . .-lll..'l.-.-. i .\.IE I |I'_.i:.:| . Ir .| -.I
i '|I 2 :.._.'\:'l:-_.ll ||;.. " h.-.. 1 .'r" I'- 1N I'
3 ..ﬂ:‘--. '\..I.- .._-.-\.-'- = .—-—l'- 1: ”'\'_I_.-—:‘“:---ll

AM-E SERIES

CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, California
AVIATION WEEK, December 26, 1955 Factories in Los Angeles. East Haven: Toronto, Canada: London, England. Representatives and distributors in all principal cilies.




POWER PLANT OF THE FUTURE

The Solar “Jupnter” Gas Turbine Engine

DEPENDABLE, INSTANT POWER in hot
or cold weather is supplied by the
Solar Jupiter 500 hp gas turbine.
Compact and light weight, the
Jupiter engine ofters easy portability;
its ruggedness and simplicity cut
maintenance problems. Solar builds
both variable and constant speed, as

well as air bleed versions, of this
engine. Your forward planning should
include this remarkable power plant,
as well as its companion engine, the
Solar “Mars™ 50 hp gas turbine, For
data about Solar turbines, write today
to Solar Aireraft Co., Dept. B-102,
2200 Pacific Hwy., San Diego 12, Cal.

SOLAR

AIRCRAFT COMPANY

SAN DIEGD DES MOINES

ENGINEERS WANTED Unlimited oppor-
funitics in Solar's expanding gas durbine
program! Write today, giving your
Crperience.

DESIGNERS, DEVELOPERS AND MANUSACTURERS OF METAL ALLOY PRODUCTS = GAS TURBINES « RELLOWS « CONTROLS « HIGH TEMPERATURE COATINGS « AMCRAFT COMPONENTS
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SAFETY

take-off, that is to say at 0436, In fact.
it reported over Belgrade at (435.

There is no doubt that, when the air-
craft reportel over Belgrade, it was, m
fact, over the reported position,  This
was confirmed by the Control Officer at
Belgrade who stated that he had heard
the aircraft overhead at the time of s
report, The radio facilibies at Hdgrmlu
described earlier and the airborne equip-
ment available would ensure that the
aircraft could not be off course at tlhus
point,

(b) Belgrade to Point 0510 (Vieimt

Skz.qﬂju.a'

[From Belgrade the amrcratt heading
would be along the Airway Amber 10,
that 15 to say on a magnetic course of
161°. T'he winds forecast for this part
of the route and used in the flight plan
were 270720 knots at an altitude of
15000 feet. The altitude For which the
amreraft was cleared was 17300 feet,

The wind as forecast required a cor-
rection of 4° to the right, giving a head
mg of 165%, This was the heading used
m the flight plan.

The time for the leg Belgrade-Skoplje
caleulated in the flight plan was 44 min-
utes. The planned arrival over Skoplje
was, therefore, 0517, The actual report-
mg time over Skoplije was given as 0310,
that is to say 37 minutes elapsed between
the report over H:;Egmdt_' and the report
over Skoplje. The wind for the hrst
half of this leg was, in fact, as forecast.

Wind Increases

Plotting the aircraft’s position  after
completion of the hrst halt (70 nautical
miles) of the leg on the basis of an indi-
cated airspeed of 200 statute miles per
hour at an altitude of 17500 feet with an
outside temperature of —11°C,, which
gives a true a-speed of 230 knots, we
arrive at the point marked 04511 on the
attached map (page 51).

From this point on the winds actoally
encountered were 260°/70 knots. The
winds forecast, it will be remembered,
were 270%/20 knots.  The pilots counld
not have been aware of the wind increase
and would not, therefore, have made any
correction to the course. The aircraft
must, therefore, have continned on the
sume bearing as before (165%) until re-
porting over Skoplije. This report was
made at 0510, At this time the aireraft
would, in fact, have left the airwav and
arrived at the point marked (510 on the
attached map.

The premature report over Skoplje bea-
con was probably due to an erroneous in-
dication of the radio compass influenced
v the thunderstorms which were well de-
veloped near the actual flight path (sec
meteorological map attached). Tt should
also be noted that the easterly trend of
the flight path could not have been
checked bv air to ground observations
owing to the fact that the aireraft was
passing over clonds,

In the section of this report dealing
with the weather it was noted that from
Kraljevo to south of Skoplje there were
considerable build-ups and isolated Cumu-
lonimbus  reaching great heights  with
lightning, icing and severe turbulence.

Encountering  these conditions, the

—from a famous
precision manufacturer

At Ex-Cell-O you'll find a rare combination of engineering
skill, trained workers, and huge departments of up-to-the-
minute precision machinery. There's a special Engineering
Staff to plan the economical way to produce your part or
assemblies including machining, heat treating, and unit
assembly. Rigid inspection methods safeguard Ex-Cell-O's

reputation for precision work,

Send your print, part, or sketch to Ex-Cell-O in Detroit.

CORPORATION

DETROIT

MANUFACTURERS OF PRECISION MACHINE TOOLS

3 2,

MICHIGAN

L3

CUTTING TOOLS

® RAILROAD PINS AND BUSHINGS + DRILL JIG BUSHINGS = AIRCRAFT

AND MISCELLANEOUS PRODUCTION PARTS

DAIRY EQUIPMENT



SRM ESTIMATED PERFORMANCE
| '_T_..: . l | __I

' .-.;... ..._I S - +_~]:57
bu . —— I——I'_ + .—:-— —I—.t-f_-:
ks e o o

-.l--.-..T........._ _._:__I_'_ _.JI_ _._-.l.-._.—l
= _|__!_-_|___-II.-...I_-._i._._T—

e B T Y e S

¥ . _._.:._ f—
I TR T et il L S

e
) iy R ) e o i

30 40 30 &0 7O BD 90700 110
FREON VCOLUME FLOW, PERCENT

T e i eui—

::-.ﬁl‘-"l}% N
= E I.I "-_‘tl.‘ y

e it

FOR FREON REFRIGERATION

NOW, A HIGH SPEED

COMPRESSOR

Stratos’ positive displacement compressor is ideally suited for pumping
gases against high pressure ratio heads at relatively low flow — volumes
such as are involved in freon refrigeration systems for transport air-
craft. Compression ratio is built in, avoiding backflow compression,
and is independent of speed. The compressor is surge free and simple
in construction, requiring no complex valving or control systems. It
can operate at high speed — up to 40,000 rpm — keeping unit and
drive, size and weight down. Drive can be hermetically sealed electric,
turbine, hydraulic or direct from an engine.

Two helical lobe rotors trap the entering gas, compress it in a confined

area and deliver it to an exit port at the design pressure. The rotors are
of a patented design, with a unique form already proved in a variety

of industrial and aircraft applications.

Stratos currently is developing freon refrigeration systems, incor-
porating this compressor, for use in large transport aircraft. Other
applications — such as pressurizing of high altitude aircraft — are being
developed.

For further information on this interesting development in compressors
write to:

 STRATOS

A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION

Main Plant: Bay Shore, L. 1., N. Y. + Western Branch: 1800 Rosecrans Ave., Manhatlan
Beach, Calif. « West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif.

.+ s WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS!

POSITIVE DISPLACEMENT

SAFETY

ilots would, as a matter of ordinary mir-

ﬁllf.‘ practice, make small detours wherever
possible, to avoid passenger discomfort.
In reconstructing the Right path, we have,
of conrse, not been able to reflect shght
varfations of course due to such detours
but these should be borne in mind i
evaluating the accuracy of the recon-
struction.

(¢) Vicinity Skoplie (Point 0510) to Vi

cinity Yugoslav-Bulgarian Border (Point

(N52K)

Assuming they were at Si-'.:_!piin: beacon,
the pilots at 0510 altered course to the
new heading of the airway, namely 142°
corrected for the forecast winds to 1467,
They steered this course for 15 min. be-
fore reporting over the border at 0528,

Plotting the course taken during the
15 minutes with allowance for the actual
wind, we arrive at the pomt marked 0528
on the map. We conclnde this was the
aircraft's actual position when it reported
over the Yugoslav-Greek border. It was,
in fact, close to the Yugoslav-Bulgarian
border at a point approximately 16 nau-
tical miles north of the Greek border.

Over Bulgaria

Continuing on this course for a further
few minutes, the aireraft would cross in-
to Bulgarian terrtory.

The place of this crossing corresponds
to the position where the Yuogoslay eye-
witnesses observed the aireraft.

At this stage we feel obliged to refer
to the findings of the Bulgarian Investiga-
tion Committee which were to the effect
that the aircraft entered Bulgaria at the
town of TRN and after penetrating Bul-
earian air space for 40 kms. turned south
and fAew over varions Bulgarmn towns,
South of the town of Stanke Dimitrov
the plane was intercepted by two Bul-
sarian fighters which warned it to land.
Having regard to the fact that the town
of TRN 5 on a bearing of 135° (mag:
petic) from Belgrade and at a distance of
147 nautical miles from it, such a course
is quite unrelated to the pilots’ flight
plan or to the direction i which fﬁc}'
were making,

The winds i this region were as pre-
dicted. The pilots were assisted for 70
miles out of Belgrade by reliable track
indicating navigational aids (VOR). They
were experienced pilots Familiar with the
ronte,

We are satished that they could not
have Aown for some 41 minutes on an
entirely  arbitrary  course, then  turned
sharply south on an entirely new course
without apparent reason, and therefore
reported without comment over the Greek
border.

It is stated in the above findings that
the hghters warned the aircraft to land
“in conformity with established interna-
tional regulations. In spite of this it
would not obey and continued in its flight
towards the south in trying to escape.”

It is inconceivable that an unarmed
civil aircraft with an experienced crew
having 31 passengers aboard would not
obey orders adequately given by two
armed hghters.

Further, the subsequent behaviour of
the hghters is inconsistent with any pre-
vious warnmg having been given,  The
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high pressure performance

Hyvdro-Aire is now delivering Hot Air Valves designed to
control pressures to 250 psi and higher. High tempera-
ture’'s no problem, either: up to 950°F operating tempera-
ture, and over 500°F ambient.

In our experience with hot numbers working under pres-
sure (no, no Chudleigh, not what vou're thinking of! ), we
think these figures are rather good. Our work in this field
(shut UP, Chudleigh) includes Piston Plug Valves, But-
terfly Valves, Shiding Gate Valves, Pressure Regulators,
all to the same high standards; and they come solenoid
actuated, motor actuated or pneumatically actuated.

That's our 35-079 Pressure Regulator illustrated, being
supplied for the latest, most powerful jet engines now in

production. Write Hyvdro-Aire for complete design data.

hot air valves
by
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OPPORTUNITIES with
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search organization en-
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flight test work.

Systems Installation

Electrical and hydraulic systems
ond ossocioted detail component
installation in airfromes.

| Aircraft Structures

Airframe structural loyout and
stress onalysis.

| Instrumentation

Development and flight test of all
forms of aeronautical instrumen-
tation.

Flight Test
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testing of airframes ond/or flight
control equipment,
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Att: Robert Stewart
or
Phone for Appointment
RONKONKOMA 9-8086
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SAFETY

fichters attacked the aircraft a second time
u%u_u it had lost considerable height and
was evidently seeking for a place to land,
A last attack was carried out at a time
when the course of the aircraft was north-
ward heading further into Bulgarian terri-
tory: the aircraft had already been  hit
and was obvionsly making an .{ppmmh
for a forced landing either in the Strumon
valley or on an abandoned airfield further
north.

Finally, no radio warnings on the fre-
quency fixed by the International Civil
Aviation '[']'rginlf.;hun far mrcraft com-
munication in this region were inter-
cepted by either Greek or Yugloslay aero-
nantical stations keeping w atch.

Dispute Bulgar’s Finding

The Commuission, therefore, after care-
ful consideration cannot accept the fnd-
mgs on this pont as set out in the official
Bulgarian Communigué.

(d) Eve Witnesses on the Borders

The Yugoslay  witnesses, it w il be
remembered, made their observations
from points along the Yugoslav-Bulgarian
bhorder.

One of the three witnesses stationed
at the point marked A" on the map
saw a large aircraft flving in a south-
easterly direction over Bulgara and two
hghters approaching it from the cast.
One of the fighters took up a position
between the large aircraft and the Yugo-
slav-Bulgarian border. The other hghter
manoeuvred around the large  aircratt.
All three witnesses at the point “A"
heard bursts of machine gun fire but none
of them saw signs of a F

The two witnesses stationed at the
point marked “B” on the map heard an
aircraft to the north-east of their Posi-
tion and heard bursts of 11!;l|:'hinf:—gl1.'r|
fire. Thev then observed the aircraft
moving in 4 south-easterly direction to-
wards the Greek border. After this Hm
heard more machine-gun fire.  The ar-
craft was flving in a chlll'h easterly direc-
tion and was about 7 kilometres distant
from the observation post when it dis-
appeared from view,

A witness stationed at the point marked
“C" on the map also saw the arcraft to
the north-east of his position and ah-
served it Aving to the south-east and los-
gz height, He heard machine-gun fire
but did not abserve hghters or smoke from
the plane when it disappeared over the
mountain marked on the map with its
coordinates 41°25'N 23°05°E,

The Kill

The next witnesses to see the aircraft
were the Greek observers along the Greek-
Bulgarian border. The first group of ob-
servers (three witnesses) stationed at the
point marked “(}" on the map saw the
aircratt  approach  over the mountain
(41°28'N23°05'E) from the north-west,
When it appeared, smoke was coming
from its night side.

Before the aircraft came mto view one
witness heard what he took to be heavy
gun fire and another what he thonght was
thunder. The aircraft was seen fving
south-east losimg height but under con-
trol.

South of Petrici the aircraft started to
turn towards the north-east, heading for
the plam north of hills 224 and 281. A
little bevond this to the north there s an
abandoned military airfield.  All three
witnesses at this post state that when the
airccaft was over hills 224 and 281, it
broke up and fell in pieces. Part of the
debrnis fell on the north-western slopes of
the hills and burned for a short time.
The other part fell on the south-castern
slopes and continued burning for more
than an hour.

When the aireraft broke up in midair,
it was at an altitude of approximately
2000 Ffeet

Other witnesses stationed at  points
further east along the same border heard
machine-gun fire before the aircraft ap-
peared and then saw it coming low over
the mountain with hre and smoke at the
root of the right wing.

They generally confirmed the previous
witnesses regarding the path the aircraft
took. However, they saw, in addition, two
jet hghters above the aircraft. One of
the jets disappeared immediately atter the
aircraft turned north but the other ac-
companied it right up to the time when
it broke up. After this it circled and flew
to the north. These witnesses heard «
loud explosion at the time the aircraft
broke up.

Three other witnesses, civilians, macde
their observations from the vicinity of
Promachonos. One of them heard shots
immediately before the arcraft broke up.
The attention of the others was drawn to
the aircraft by what they described as
“noise”. OF this group of witnesses two
saw the hghter,

Efforts were made to obtain exact in-
formation from the witnesses regarding
times,  However, as all estimates ap-
peared completely unreliable on  cross.
examination, it has not been possible to
p!ﬂce reliance on this tvlu of mformation.

(e) Vicimty Yugoslav-Bulgarian Border

fPoint 0525) to Break-Up

In the light of the Lndfnﬂ_ of the eve-
witnesses, both Y Yugoslav and Greek, the
reconstruction of the flight path may
now he continned from the point 0528,

Pressure Loss

As mentioned before. the aircraft mav
be presumed to have continued to the
Yugoslav-Bulearian  border without alter-
iug- course. The distance from the
point 0525 to the mountain (41°28'N
23°05'E) over which it fArst appeared to
the Greek evewitnesses 15 17 nantical
miles.

The mountain is about 6000 feet high
and the aircraft was described as coming
low over it. We assume, therefore, an
altitude of some 8000 feet.

As the aircraft had rt']:hr:rl‘ti] at 18000
feet over the point 05I8, it must have
lost approximately 10000 feet of alti-
tude over a distance of 17 nautical males,
This means that the mreraft muost have
reducel speed to the minimum i order
to make a rapid descent. It must have
averaged about 150 knots over this dis-
tance which it would then have covered
in 7 minutes. bringing it over the moun-
tun at 0536,

Loss of ]}rf:!-.!-.ur:i'r_;:.fim: as a result of
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damage to the fuselaze cansed by one
of the earlier bursts uf fire may account
for the very rapid descent. (It will he
remembered that the Yugoslay witnesses
heard machine-gun hre betore the am
craft came into view,

As the Yuogoslav witnesses heard fire
when the aircraft disappeared from view
and the Creek witunesses heard hre just
before the aircraft appeared smoking into
their view, it seems that the aircratt was
hit for a second time and a hre started
as the aireraft came over the mountam,

The SO5 message was received  at
(1537 which would be mmmediately after
the hre started.

Why no 5O5 message  was recemved
carlier is a matter for conjecture. The
cause of the sudden loss of pressurization
may not have been immediately apparent
to the captain: his first action would have
been to lose height as rapidly as possible;
at the same time he would have tried to
hnd out the causc of the loss of pressur-
zation. It mav be that it was only at the
second attack that he realized that the
dircraft was under hre,

The aircratt conbtmued on  towards
Petrici nccompanied by the two hghters.
It was losing height steadily, After cross:
ng the Strumica river. it turned left be-
tween Petrici and the Greek border. It
then headed in a northerly direction to-
wards the Strumon valley until it reached
the hills 224 and 281.

Right up to this pont the aircraft
appears to have been under control and
the pilot was making for a landing on
the Strumon plain and possibly on the
abandoned mmlitary airheld north of the
hills. One of the fighters accompanied
the aircraft to the end.

From the report on the wreckage and
technical investigation it can be seen that
certnin damage was mficted i the air
immediately before the break- -up.

Explosions of large calibre projectiles
m the rear part of the fuselage damaging
the control mechanism of the Llr:m-'{tnn
and rudders would not have permitted
the aircraft to maintain controlled flight.

Wing Explodes

Furthermore, projectiles had penetrated
the tanks of the night wing and it was
clear from the scatter of the pieces that
the wing had exploded in mid-air. The
left wing tanks had also been hit by
bullets which must have started a fire
tollowed by an mpimmn.

The technical investigation points to
the aircraft having exploded and broken
up over the hills as the resalt of a final
attack. The eye-witnesses’ evidence sup-
ports this conclusion. Nearly all of them
saw the aircraft break up in mid-air and
some saw a hghter accompanying it, The
witnesses to the west and south of the hills
did not hear either the explosion or gun-
fire. Those a little further to the east
along the frontier heard the explosion and
some of them also heard gun-fire,

The failure of some of the witnesses to
hear the sounds of the explosion and gun-
fire may be due to the strong westerly
wind which was blowing at the time.

From the condition of the wreckage
and the eye-witnesses” description of the
break-up of the aircraft in midair to-
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‘ in a CAMBRIDGE
50 GALLON TRANSPORT DEWAR

Cambridge offers a fully engineered and production proved line of
storage and transport dewars for liquified gases. The illustrated
example is our 50 gallon liquid oxygen unit featuring quick pressure
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Cambridge transport dewars provide liquid oxygen “ON TAP” on the
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gether with the statement of the Bulgar-
ian Government, it may he ..nn-.]uﬂu:lv
|:|TL_'-.111‘-|'|E':J that there were no sarvivors,

CONCLUSIONS

1.On the 27th of July, 1955, at approxi-
mately 0540 GMT, a Constellation air-
craft of Israel civil registration (4X-AKC),
¢n route from Vienna to Lod, was hred
upon in three phases by two Bulgarnan
jet fighters and in the last attack was de-
stroved over Bulganian ternitory.

The first firing took place in the area of
the Yugoslav-Bulgarian border at an alti-
tude of approximately 15000 feet. The
Commission is satished that the aircraft
did not receive any warning prior to this
hiring.

Several mumutes later the second hring
took place over Bulganan terntory at an
l"’i[’lﬂ:];‘li. of approximately 8000 feet. The
aircraft was then evidently in process of
descent seeking a place to land and was
nhm-.mf__ signs of fire, Nevertheless it con-
tinned in controlled flight. At the time
of this attack it had m-.t.rcd some 17
nautical miles within Bulgarian air space.

After approximately five minutes the
third attack took place at an altitude of
about 2000 feet. The aircraft was still un-
der control, heading northward deeper
into Bulgaria and making for a forced
landing. As a result of this last attack,
the aircraft broke up in mid-air,

. The aircraft entered Bulgaman air space
being approximately 35 nautical miles off
track on a course which would have
brought it to the Bulgarian-Greek border
after tnunmg approximately 26 nautical
miles (6 to 7 minutes flving) of the south-
western comner of Bulgaria. The Bul-
garian statement as to the course and
track of the aircraft is inconsistent with
the facts as proved.

3. In the circumstances of wind and weather
on this fight, the crew could not have
been aware of th:: aircraft’s dnft from
track (sece para. 2 hereof). In any event,
the cause of the dv-..r-.{‘:,r was not this de-
viation but the action of the Bulganan
fichters in shooting down the aircraft.

4. There were no survivors,

RECOMMENDATIONS

1. Throughout the European and Middle
East regions there are a number of airways
which are not adequately equipped with
radio navigational aids ensuring that pilots
are given a rehable tracking when they
need it most, that is to say, in bad
weather.

Non-directional beacons are inadequate
aids unless supplemented by other navi-
pational aids such as radar surveillance of
the kind provided, for example, in Eng-
land. ‘u"h':'th NDB's alone pilots will hr;
unable to avoid deviations from the air-
'|.'|.':].:|.".':|-

The International Civil Aviation Or-
"":]I'II.:'.E‘I'_JD‘I.'L I!.;'I."-. I'LI:_{'I'II'II'IIL]!LILd 4 MOIC ©X-
1;[,11-..11.1_ use of VOR's which not only give
an adequate track but are also unaffected
by bad weather (static).

The route Belgrade—Salomika (Airway
Amber 10) over a distance of 284 nautical
miles is equipped with only one VOR
(at Belerade) and 3 NDB's (at Belgrade,
Skoplie and Salonika) but has five com-
pulsory reporting points (Belgrade, Kral-

i-J
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jeva, Elﬂiﬂ;n (_"L\Ljdn and Salonika).

In practice, the Airw; ay Amber 10,
when flown from Belgrade in bad weather,
can be followed with accuracy only for
the first 70 miles with the aid of the
Belgrade VOR.

It is, therefore, recommended that:

() Navigational mds which are not af
fected by static should be introducel
along Airway Amber 10 to supple-
ment the prmnnt NDBs and should
cover the whole Airway.

(b) All compulsory reporting points should
he equipped  with  radio |.1-.|'L'ir::;1t:it‘-1:|;i]
aids.

2. As far as the Commission 15 aware, no
communication watch on ground to air
fl'l.tll.llil'l-[:lL"i used by aircraft on this route,
is kept by the Bulgarian communication
centres nor are they obliged to keep such
a walch,

[t 15, therefore, recommended that:

(1) A continuous watch be maintained on
appropriate ground to air frequencies
by those E:m:.'rnnwuh which have
established ]un]nlnh_d areas in proxim
itv of international airw Ays.

(b) There is also need for a standard ais
to air code of visual signals in the ab-
sence of radio communications and or
a common language.

3. FIH.I]]'I.' the Commission 1s of the npnm]-n
that there is urgent need for coordinated
imternatiomal action to prevent the shoot-
ing down of civil aircraft.

The Commission, therefore, recom-
mends to the Government to examine
what steps may be taken to this end
through the UN, ICAQO and otherwise.

Tel-Aviv, 18 August 1955,

(Signed )
Fmanuel Zurr
Chairman of the Commission of [nr!m:r'l.
Mordechai Max Laufer
Member of the Commission of Inquiry
Joel Palgi
Member of the Commission of Inguiry
Zivi Tohar '
Member of the Commission of Inquiry
Asher Vogel
Member of the Commission of Inquiry
Michael Shlomo Englard

Member of the Commission of Inquiry

BULGARIAN NOTE
OF AUG. 4, 1955

The Minister of Foreign Affairs of the
People’s Republic of Bulgaria presents its
compliments to the Israeli Legation at Sofia
and in response to its note No., V/0485/02
of July 29, 1955, under orders from its
Government, has the honor to make known
the tollowing:

From an uu]uu.t conducted by the Special
Governmental Commission, the followi ing
has been established in an  incontestable
M=Anner:

On the 27th of July of this year at 7:10
a.m. local time, an air I;Jm: of the Israeli
arline  company “EI-Al"  penetrated Bul-
garian air space in the region of the town
of Trn without any preadvice, After hav-
g penetrated to a depth of approximately
40 kilometers, the airplane overflew the
towns of Ertm:l.. Ru:lmnlr Stanke-Dimi-
trov and Eiagm‘:xgﬂd and continued south,
The airplane flew over approximately 200
kilometers of Bulgarian termtory.

South of the town of Stanke-Dimitrov,
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ignition
on the

Pratt & Whitney
Alrcraft

J-57 engine

that powers the
Douglas A3D :

High altitude combat missions, mine laying, recon-
naissance ...are all in the day's work for the
Douglas AE’:D, .. part of the Navy's strong right
arm. Here's an airplane which, with the P&WA
J-57 engine, packs the power and versatility the

Navy needs!

Y

GENERAL LABORATORY ASSOCIATES, INC.

Norwich ( BI_H ) New York
e Y ::_

AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT

WEST COAST SALES & SERYICE, 3903 Warner Blvd., Burbonk, Colif, Yictoria 74370
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"IN COMMISSION" RATE of J47.

NOW IT°S 8,000,000 HOURS
FOR THE G-E J47 IN THE AIR

As General Electric enters its 15th year in jet design and
manufacture, J47 sets new world record for jet operational flight time

Just where the 8,500,000-hour mark was set this
month, is not known. It could have been in the
Boeing B-47's shown on the left. Or in the trim
North American F-86D shown below.

The significant fact is that the J47's new record
represents a jet milestone. For now this single
General Electric jet engine has more hours in the
air than any other known jet engine in the world.

Despite J47 operating and durability records,
General Electric’'s ultimate jet goal remains,
“Faster . .. farther . .. higher.” To translate this
objective into hardware, G-E technicians are
today concentrating on the development of still
better, more reliable engines for future aircraft,

For example:
e A greatly advanced G-E jet engine is now being

tested. When it goes into production, it will make
possible forward strides in the speed and perform-
ance of new fighters and bombers.

e 5till more advanced G-E powerplants—includ-
ing rocket and atomic—are in early development
phases. And General Electric is backing its devel-
opment programs with a multi-million dollar in-
vestment in new facilities, studies in advanced
propulsion principles, and the development of new
components and accessories.

Since initial delivery to the Air Force in 1948,
J47's have flown more than 4143 billion miles
—the equivalent of 50 trips to the sun. This mark
may not be surpassed, except by the J47 itself, for
some time to come. Today, more G-E jet engines
power Air Force planes than all other jet engines
combined. 1329

Progress Is Ovr Most Important Product

GENERAL @ ELECTRIC

above, is powered by J47-GE-33,

HIGH RELIABILITY of G-E J47"s iz especially evis IMPROVED MAINTENANCE of J47"s

powered aircraft is now af record high. dent in engines now installed in Boeing B-47's, in recent yeors has paid off in bet-
Each day, ever 12,000 J47's are in- 1200 hours ellowable-lime-to-overhaul on some ter G-E jet parformance for U, S. Air
stalled, ready te ge in USAF fighters models of B-47 engines hos helped cul costs, in- Force. Joint effort of G-E tech reps
and bombers. North American F-86D, erease Strategic Air Commend combal punch. and USAF training personnel is play-

ing wital role.



Our two identical heavy presses

protect against production delays

Pnu pUCTION of heavy extrusions began last month at Kaiser
Aluminum's Halethorpe, Marvland plant.

We are the only producer of heavy extrusions with dupli-
cate presses—identical 1n size and capacity.

As a result, regardless of any temporary shutdown of
either press, production can continue without interruption
because dies can be moved from one press to another with-
out modification.

Thus, air frame manufacturers are assured greater pro-
tection against delays and disrupted schedules.

Soundest, highest quality extrusions ever made!

Billets produced for these presses are made using revolu-
tionary degassing and metal-working techniques—a Kaiser
Aluminum frst, offered exclusively by us. Result: a new or-
der of hillet quality; virtually free from gas porosity; highest
degree of freedom from inclusions.

Each of these heavy presses is capable of producing a

GISEr £

finished aluminum extrusion up to 17 inches wide, 85 feet
long, and up to 1,200 pounds in weight. In many cases sub-
stantially wider extrusions can be produced depending upon

section design.

Kaiser Aluminum’'s new plant is completely equipped with
the most modern facilities and fully integrated for the pro-
duction of heavy extrusions exclusively.

Our engineers have had long experience in extrusion de-
sign and application. You are urged to take immediate ad-
vantage of their services,

Contact Kaiser Aluminum & Chemical Sales, Inc., General
Sales Office, Palmolive Bldg., Chicago 11, Illinois; Executive

Office, Kaiser Bldg,, Oakland 12, California.

__ __ S = —

For details send for brochure, “"Karser Aluminum
Heavy Press Extrusions.” Address: 61263 Kaiser |
Bidg., 1924 Broadway, Qakland 12, California.

Ui

setting the pace—in growth, quality and service

SAFETY

the plane was intercepted by two Bulgarian

fighters which had been ordered to force the

plane to land at some Bulganan arport.

The fghters warned the airplane, in con-
formity with established international regu-
Jations, to land. In spite of this, the mr-
plane did not obey but contmued to fy
south, trving to flee across the Bulgaran-
CGreek border.

Under these circumstances, the two fight-
ers, belonging to the Bulgarian Anti-Aircraft
Defense Forces in this region, astonished
bv the conduct of the airplane, opened hre,
as a result of which, a little later, the air-
craft took fire and fell in the region of the
town of Petnitch,

Adopting the conclusion of the Special
Governmental Commission, charged with
conducting the inquest of this case, the
Bulgarian Government states that the causes
of the unfortunate accident of the EIl-Al
aircraft can be summarized as follows:

(1) The plane did not follow its itinerary:
it violated the frontier of the State of
Bulgaria and, without any preadvice,
penetrated  deeply into  Bulganan  air
"i!'lﬂf.'t'.

Equipped with the most }IIL'TfL'l'l'L'EI
means of aerial navigation, the plane
conld not but have known that it had
violated the Bulgarian frontier. Even
after ||;|'l.'it1.g heen wamed, the aircraft
did not obey orders but continued to fiv
toward the Bulgarian-Greek border.

Certain Haste

(2) The Bulgarian  Anti-Aircraft  Defense
Forces exhibited a certain haste and did
not take all the necessary measures to
force the airplane to vield to their au
thority and land.

(3) The Bulgarian Government also thinks
that it is necessary to recognize the cir-
cumstances that, for many years, certain
powers, not observing the sovereignty of
the People’s Republic of Bulgana, regu-
larly violated Bulgarian frontiers.

During recent vears, many illegal
flights over Bulgarian frontiers have been
made by aircraft of “unknown nation-
alitv.” During these illegal flights, di-
versionists, furnished with arms, radio
transmitters and other equipment, were
parachuted into Bulgarian territory.

The Government of the People's Re-
public of Bulgana has protested on sev-
eral occasions to the Secretariat of the
United Nations, all of which regretfully
produced no rtesults, This created a
tense  atmosphere  which  necessitated
that measures be taken to safegoard the
security of the State. It 15 m such a
tense atmosphere that the unfortunate
accident to the Israeli airplane hecame
possible,

The Government of the Bulgarian
People expresses once more their pro-
found regrets for this great misfortune
which has caused the death of com-
pletely innocent persons, The Bul-
rarian Government ardently desires that
similar mistortunes should never be re-
peated. It shall apprehend and punish
the persons guilty of the catastrophe
which overtook the Israeli airplane and
it will take all necessary measures to
assure that similar catastrophes shall not
be repeated in Bulganan ternitory.
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The Bulgarian Government expresses
its profound regrets to the victims'
survivors and is ready to assume the pay-
IIH.'_"I'It {]'E {l:-l.'[]]:igﬂ.‘ﬁ d.lH.'_" to I'I'H."lll' I:ﬂ"]i]'!-ht'ﬁ-
and will also pay for damage to equp-
ment.

Seal of the Minister of Foreign Affairs

People’s Republic of Bulgaria

Sofia, Aungust 4, 1955

REPORT ON WRECKAGE AND
TECHNICAL INVESTIGATION

As the total time spent on Bulganan
territory by the three investigators was only
slightly more than seven hours and of
which about 3% hours were spent on travel-
ling and formalities, they were able to camry
out only a limited survey and could not

make a complete investigation.

The location of the wreckage was near
to the Greek/Bulgarian border on Bul:
parian territory about 9 km. N. E. of
Petrich. The wreckage was found on the
hill 224/281 on the western bank of the
river Strumon. The wreckage was scat-
tered on the 5. E. and N, W. descents of
the hill over an area of approximately 35
000 sq. metres. The topographic height
of the hill is 232 m,

The Southeast Side of the Hill

The major part of the wreckage was on
the S. E. descent of the hill. The air-
craft debris was found scattered, some
parts broken into thounsands of fragments,
[t was impossible to examine all the parts

——

/\ .
5%

of all the helicopters
flying today have

The omazingly relioble, economical
Franklin engine remains the over-
whelming favorite for commercial
helicopters under 400 H.P. As in pre-
vious years, 4 out of every 5 helicop-
ters in this cotegory produced in
1955 were Franklin-powered.

Franklin’s unmatched experience
in helicopter power is at your dis-
posal—as are our excellent facilities
for precision machining and sub-
assemblies on o subcontract basis.

AIRCOOLED MOTORS, INC.

SYRACUSE, N. Y.

Smith, Kirkpotrick & Co., Inc., 44 Trinity Place, Mew York &
Export Distributors of “Aircooled” Products
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SAFETY

which were lying around. Therefore, only
those parts were examined, which n thu .
opinion of the committee appeared sig-
nihcant.

The following parts and components
found in this area were noted:

NORTH AMERICAN'S

Columbus Division

Structural engineers will find real scope and
diversification at Goodyear Aircraft —where com-
pletely new aireraft configurations, utilizing a
host of new weight-gaving materials, are among
the interesting assignments.

Here 1s an opportunity to work with Goodyear-
built plastic laminates and bonded sandwich
structures — to explore new avenues of approach
to structural design through the services of the
Goodyear-built analog computer laboratory, one
of the largest in the world.

L 1 |
_— e = L

-

In virtually any engineering specialty, a challeng-
ing and bright future awaits creative men who
come to Goodyear Aircraft—where missiles, jets,
helicopters, airships and radar structures take
shape,.

We invite vou to send a resumé or write for an
application blank, Address;:

C. G. Jones, Personnel Department, Goodyear Air-
craft Corporation, Akron 15, Ohio.

Plants in Akron and Litchfield Park, Arizona,

ey re doing LHig things al
GOODSYEAR AIRCRAFT

THE TEANM TO TEAM WITH in AERONAUTICS

1. Four engines. One engine had been
disassembled and many parts had been
removed including 17 out of the 18
cylinders. A sccond engine was found
in the water near the niver bank, A
third engine was in the river partly
submerged. The fourth engine was on
the slope of the hill.

.Two parts of the centre scction of the
fuselage were found partly in the water.
They were punctured by numerous m-
ward pointing round and jagged holes
of varions szes, Interior lining  was
missing from the cabin walls and was
scattered on the ground. The lining
showed no signs of fre.

One part of the fuselage was the sec-
tion where the wings are attached.
There were several holes in the fuselage
that had penctrated into the cabin in
the wvicinity of the nght heater com-
partment,  There were several large
ad small holes in the rnight heater
compartment situated in the nght wing
root. Part of the heater assembly itseli—
the Janitrol Combustion Heater—made
of stainless steel was missing, It had
not broken off by impact but had evi-
dently been dismantled.

k-

‘Blow-Torch’ Fire

In the beater compartment there was
a clear indication of a fire i flight with
a “blow-torch” effect: alumimum alloy
parts had melted away with dimimshing
cifect along a straight path against the
direction of Hight.

3. The left wing, broken off from the
fuselage at the wing attachment httings,
was Iving on the ground in one picce.
The underside and ribs of the win% had
been partly gutted by fire. Nearly all
the ribs had sheared off. Part of the
wing was less scriously damaged but
even here some rivets of the ribs and
lower wing skin were sheared off.

There were a number of jageed and
round holes on what remained of the
wing skin.

In the area of the upper surface of
No. 2 tank, just ht.-hiurf the rear spar,
there were inward pointing holes.  In
the rear spar web, at approximately
W /S 280 there was a round inward
penetration, measuring 14 mm,
diameter.

4.One  complete  undercarringe,  with
wheels in retracted position, was found
in the nver.

The wheel assembly of the second
undercarriage was on the eastern bank
of the river.

5. The only radio equipment found were
two radio sets badly smashed. There
were no radio dials,

6. Of the instruments there was only one
radio compass showing a heading of
1147 and a needle setting of 88°,

7. Some bwisted seat structures were found
but these accounted only for a small
part of all the seats. The rest were
missing, A partly burned safety belt
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gives Experienced ENGINEERS

the

most modern facilities for

AIRPLANE DESIGN in OHIO

—

North American's Columbus Division is a complete airplane
design, development and manufacturing organization . . .
now in full production . . . in Ohie.

To many engineers, this has been particularly goocd news.
[t has meant career opportunities in the Middle West where
complete airframe manufacturers are tew. North American'’s
Columbus Division still has'a few openings for experienced
engineers.

Comparatively young, North American's Columbus Divi-
sion has already gained success that has established the
organization's future: The highly-regarded F]-4 Navy
FURY JET*is a Columbus product... from concept, through
development to line production. Naturally, personal oppor-
tunity is excellent in a younger organization; with oppor-
tunity goes stability because of the association with North
American Aviation, the company that has built more air-
planes than any other in the world.

A SELECT FEW POSITIONS ARE OPEN
IN EACH OF THESE FIELDS:

Aerodynamicists, Thermodynamicists, Dynamicists, Stress
Engineers, Structural Test Engineers, Flight Test Engineers,
Mechanical and Structural Designers, Electrical and Elec-
tronic Engineers, Wind Tunnel Model Designers and Build-
ers, Power Plant Engineers, Research and Development
Engineers, Weights Engineers.

For the Full Story On Your Ohio Future, Write Today:
Mr. ]. H. Papin, Personnel Manager, Dept. 56-AW,
North American Aviation Inc., Columbus 16, Ohio.

ENGINEERING AHEAD FOR A BETTER TOMORROW

NDRTH AaMERICAH A?IATIOH, INC.

*Reg. U.5. Por. OFF. COLUMBUS DIVISION
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THIS IS FOR YOU ... 1F You Have
SPECIFICATIONS

AH Ac EEHEHATUH BEDLIHE FHDELEM! 208/120 Velts, 0.75 Power Fecler, Y-connected, 400 CP5S

Rated
Cool- | Raled Approx, Flanga
Ral- {ing Air| Cooling| Diam. | Speed | Weight an
Type No. | ing | Pres- Air | in, RPM | Ibs, Drive
KY jﬁrﬂe Ib./min,. I apline

*)8E16-1 | 20 b 1] 8.25 | 6000 B0  |ANDIOZGE XVI-A

*28E17-1 | 30 a 11 823 | BOOO B3 |ANDIO266 XVI-A |||

«2BEM4-) | 40 | 5 | 145 [9.25 | 6000 | 83 |ANDIOZEE XVI-A
e28615-1 | 60 | 6 | 16 [925 [ 6000 | 100 [ANDIO26E Xvi-A |
266131 | 10 | 6 | B4 |65 | 8000 | 31 [ANDIOZ6Z Xli-A
266193 | 10 | 6 [ 84 [65 | 8000 | 32 |Wew 9" Flange
8620-1 | 20 | 6 | B5 |65 | 800D | 45 |ANDIOZ6Z XII-A
2RE20.3 | 20 6 B5 65 BOOO | 46 |MNew 9" Flange
ase2l-l | 30 | 10 [ 124 |65 | so00 | 0 [AnD10z62 KI1-A

T . e R e .-.-_I.

28E21-3 | 30 10 124 |65 2000 61 |MNew 9" Flange
“423E10-1 9 B g6 |65 000 39.5 |A|"|ﬂ'lﬂ'?ﬁ? KI-A

*These generators include integral fan permitting full load continuously
up to B0°C at sea level with no additional cooling. :
**This generator incorporates a DC outpat of 30 volts, 50 amps capavity '
in addition to the AL ontpuat, |
All generatore have been destigned to MTL-G60080 gnd M5 33542 whieh
ppecifies cooling air of 120°0 a1 sea lovel, 4070 ar 50,000 M., and —12°C |
at 65,000 fr., and will deliver full rated load onder these conditions.

HIGH-TEMPERATURE AC GENERATORS

meet military class C air-cooled specifications

. .. offer maximum performance at minimum

size and weight...range from 9 KVA to 60 KVA

These generators are designed as part of complete Red Bank

high temperature AC generating systems that also include

magnetic amplifier voltage regulators and system protection

components, For full details, write Red Bank Division, m
Bendix Aviation Corporation, Eatontown, New Jersey. DIVISION

l
Wesl Coast Sales and Service: 117 E. Providencia Ave,, Burbank, Calif. _ ;
Canadian Distributor: Aviation Electric Ltd.. P.O, Box 6102, Montreal, P.Q. '
Expori Sales: Bendix International Division, 205 E. 42nd 51, New York 17, N. Y. i

?mz'/

AVIATION CORPORATION

ENGINEERS WANTED: Opporiunities now avaoiloble for experienced design engineers to work on aircraft type AC and DC rolary
power supplies and associoted control equipment and distribution systems. Write loday: AHention of Personnel Department K.
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10,

11.

was noted with the lock closed.

'wo propeller hubs were found, on one
of which there was an entirely un-
damaged blade,

. An electrical high tension line of about

B OO0 volts, n-inm'm; on  the westem
hank of the river, was found severed,
lving om the debris. ‘T'wo broken
wooden poles were on the site, one of
them strongly  burned

Of the many pancls lining the front
and rear cargo compartment in the
body of the fusclage, only one was
found, a vertical pancl. It was pierced
by 12-15 round holes np to 15 mm,
m diameter.

Manv smaller pieces lving around, not
-1|1-r_|;||'l|ul above, were pn.n_r_d by round
and jagged holes,

. There were indentations on the ground

where heavy parts had been imbedded
but the parts were found quite a dis
tance away, unrelated in their location
to the original imprints in the ground.

The MNorthwest Side of the Hill

13.

On this side the wreckage was more
widely scattered than on the south-cast
side and consisted mainly of major parts,
The right wing was broken off at the
attachment ﬁlhny. from the fuselage
and broken in three large parts which
were lying at a distance of about 80 m.
one from another. At th inner part
”'I.: HIL mm.:r “'lrlli;, 'l.']']i.' .'i]h:.]-I'I Was SCpdd-
rated from the few ribs remaining. €
tank arca of this part of the wing, be-
tween the front and the rear spar, was
almost entircly burmed out and the
metal of sheets and  extrusions was
melted down.

The ground below the wing showed
a fire rlmn:lllf_..T down-hill, nln:mr-.h fed
by the 1‘:.[111[11|11g fuel of the wing at
the time of impact.

In the outer part of the inner wing,
in the vicinity of the engine nacelles,
there were indications of a less intense
fire and there was less destruction than
in the inner part. Here it was still
possible to fimd and identify some holes
caused by the penctration of projectiles.
(Some of these were of large calibre.)

The outer wing carrying the aileron
wis  partly  undamaged. Here, too,
there was a fire of lesser intensity. The
fabric was stripped clean from the
aileron which showed no signs of fire,

Fuselage Severed
14. The fusclage between the win% traﬂinﬁ
)

15.

16.

cdge and the rear pressure bulkhea
was smashed into several pieces, all of
them strongly distorted and almost
beyond  recognition.  Here, again, a
number of holes of different sizes were
noted.  All fibre glass and fabric lining
of the accessible cabin sections was
Hlnppid from the inside of the h]r.uh;_’:,
The stewards call button box cover was
found unscrewed and open,

Three blankets were found near the
fuselage, each pressed into a tight plug-
hke bundle, ‘The smaller end of each
bundle was charred.

Two complete inner flap sections, lying
separately, showed a number of holes,

17. The rear part of the fuselage was sev-

ered from the main body at the rear
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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.

As an integral part of General
Dynamics Corporation’s program of
pioneering in Nuclear Fields, COIN-
VAIR'S activities afford inviting
opportunities for engincers 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 Worth in the Great Southwest hos an abun-
dance of sunshine and dry, fresh air conducive 1o outdoor
living and recreation. Within o few minutes drive of
Fort Worth are seven large lokes which provide omple
facilities for lshing and other waoter 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

FORT WORTH
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- ROHR

15 THE

WORLD'S LARGEST
PRODUCER OF

READY-TO-INSTALL
POWER PACKAGES

FOR AIRPLANES , b but that's only part of the Robr Story

. for in addition to being famous
for Power Packages, Rohr builds

over 30.000 other different aircraft

COMPOUND CONTOURED PAMEL

=

SINGLE
CONTOURED
PANEL

parts of all kinds for many of

America’s great commercial and

military aircraft.

.-.-I-J—-Lrl—--.l-l---n.- Sl i -e——ip _ pi——  p———

For example, to meet the demands TAPERED

FANEL

for high-strength, light-weight,
heat-resistant material for which

aircraft designers are searching,

s ROHR is developing all-metal,

FLAT
PAMNELS

honeycomb, sandwich structures.

When you want aircraft parts better, faster,

cheaper . .. call on Rohr and the Rohr
engineering skill and production know-how
gained from building thousands of power

packages and millions of other aircraft paris.

AIRCRAFT CORPORATION

CHULA VISTA AND RIVERSIDE CALIFORNIA
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pressure bulkhead. There was an in-
ward pointing hole on the lower part
of the FjL‘,ill side aft of the bulkhead,
‘The hole was broad oval in shape with
a minimum diameter of 55 mm. The
direction of penetrabion was approx-
mmately 15% from the rear to the hori-
sontal centre line of the aircraft. No
L'-;1|'[-|_-t.],1|r1|rii1|'_; ontlet to this hole could
he found.

I'he rear pressure bulkhead in thas
part of the I’||.-.L-I.i£_;: however was piL‘i'L'L'd
bv a great number of round and jagged
holes most of them pointing outwards.
There was also a large opening tom n
the pressure bulkhead.

I'he bottom segment of the second
ring from the tal cone attachment
point was ]}irn-rd |:_1.' two holes from
rear to nose measuring 63 mm. and
75 mm, respectively

The n.!]]«':ilu; beam of the elevator
was found detached from its bracket

The fuselage structure in the area of
altachment of the empennage showed
1 nunber of holes.

On the bottom of the fuselage un-
dermeath the walking beam attachment
brackets there was a jagged opening in
the skin with a diameter of 170 mm.

I'here were ndications of a not VETY
mtense hre around the emergency ele
vator booster System ;l[}]'}:iln_'lll']} SL15-
tained by the hvdranlic fAuid of the
main hvdraulic svstem and the emer-
gency booster system including the ac-
cumulators situated in this area,

The cmpennage of the aircraft was
broken mto three pieces which were
found 150 metres apart,

Most of the stabilizer and the centre
fim were lying near the bottom of the
lill, A smaller piece of the stabilizer
with the left in and rudder were close
to the top of the hill. The right part
of the stabilizer, the elevator and the
nght fin and rudder were near the bot-
tom of the hill, not severelv smashed.
Pieces of this section adjoining  the
fisclage had been cut away with cutting
tools and could not be found.

In the structure of the empennage,
where it attaches to the fuselage, there
were 3 number of holes. '

Deicer boots were clearly cut by sharp
mstruments and some of the sections
of  regular rectangular  shape  were
Iissing,

The six high pressure oxveen hottles
and one wilk-around oxvgen bottle were
found intact.

Many major components and sections
could not be found. Conspicuously
missing was the section of the fuselage
trom section 290 forward which in.
cludes the cockpit,

In addition to the holes mentioned in
the above descniption there were many
other holes of sizes ranging from 8 to
53 mn,

. Despite the large number of holes no

projectiles or fragments of projectiles
were found.

Discussion

The item numbers used in this Discus-
sion refer to the numbers in the Descrip-
tiom A above,

l. Nothing was found in the wreckage
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OPERATIONS ENGINEERS

The Operations Engineering
organization in the Military Relations
Department at the Fairchild Aircrafe
Division ofters opportunities for graduate
engineers capable of performing aircraft

utthization analyses.

T hese assignments will require knowledge

of, and familiarity with;

Airworthiness Requirements
Performance Analysis
Power Plant Specifications

Route and Mission Determination

The opportunities and salaries associated with the
new positions are in keeping with the responsibilities
of this work. Employee benefits in the form of group
insurance, individual and family coverage for
hospitalization, retirement plan, sick leave, etc., are

also provided.

Semd com I,rJ.li'L'."L' rerfnee -"ajlr eatecation and exX fre-
rience, .rf.-liji'ra"}r;-'r wWith _rh.ri';:r],' rf;-'rj.r.r.rjr.: ients 1o;
EMPLOYMENT MANAGER

=EAIRCHILD

AITRCRAFT DIVISION * HAGERSTOWN, MARYLAND TEERE

805 PENNSYLVANIA AVENUE, HAGERSTOWN, MD.

ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE.
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Douglas announces opportunities

for MISSILES ENGINEERS
at Santa Monica

This is your invitation to join the
nation’s most experienced team of missiles
engineers with 14 years’ background

in successful design and construction of
missiles for the armed forees.

Enlarging previous activities,

a new and independent Missiles
Engineering Department adjacent to
Missiles Manufacturing has recently been
set up at Douglas in view of the
increasing importance of missiles in the
nation’s defense, This new department
looks ahead to rapidly expanding

egrowth in a challenging held.

For engineers who like “frontier”

work in creative design, this new Douglas
department will have unusual appeal —
with no ceiling on advancement.

To look into the immediate and the long
range advantages this opportunity
offers you, contact E, C. Kaliher,
Engineering Personnel Manager, Missiles; 7=
DGU}.IHE Aircraft Company, %
Santa Monica, California.

8 long-term projecls

Now in progress at Douglas
are 8 major missiles projects
under contracts from the

Air Force, Army and Navy.
Among them are 3 missiles
now in production — Honest
John (above), Nike

and Sparrow 1.

First in Aviation

® SAFETY

available for inspection to indicate that
there have been anv defects or failures
due to malfunctioning.

There was considerable evidence that
the wreckage had been interfered with
before the committee's arrival. It had
heen noted that many parts had been
removed, including nearly all radio ¢ TUP
ment and instruments, These may have
provided useful information.

In addition, many parts had been dis-
mantled, cut away and/or  removed.
Ameng these were engine u]mr]t'r':
(Item 1), interior lining (Items 2, 14),
the heater (Item 2). most of the seats
(Item 7), portion of the empennage
(Item 18), deicer boots (Item 19), and
the whole of the cockpit (Item 21).

Furthermore, marks on the ground in-
dicated that heavy parts had  been
shifted from the positions in which they
had fallen. At least part of the inter-
ference above could not have been oc
casioned by rescue operations.

In spite of the extensive interference
with the wreckage it could be determined
that some of the parts were lving where
they had fallen. For example, the threc
picces of the ﬂEhI: wing were i their
original position. This was clear from
the fact that the fire that had bumed in
one of the picces extended to the ad-
jacent vegetation and melted material
from all H‘ln'L pieces was lying on the
ground beneath the places from which
the metal had melted away.

Fire Before Explosion

3. There was a clear indication of a hre

having started some time before the final
break-up and having continued in fight
for several minutes, The cvidence for
this was the condition of the heater com-
partment. The fire here must have burned
some tme in ficht in order to have
melted the alominun along a straight part
running from fore to aft. The melting
of the alominum decreased along  the
path. This fire was intensihed by the slip-
stream to which this area was exposed by
reason of the holes in the compartment,

The =size of the projectiles that had
cntered could not be determined owing

. ta the deformation of the matenal

through heat and impact,

. The three blankets, bundled into plugs

and charred at one end suggest  that
smaoke and fre were entening the cabin
and efforts were being made to stop
the holes, This supports the view ex-
pressed above, that a fire had started some
time before the break-up. It further in-
dicates that pressurization must  have
heen lost at this earlier stage.

The condition of the left wing (Item 3},
indicated an explosion, Ribs and rivets
were sheared off in a manner that could
not have been caused by hre or impact.
The round holes in the skin of the wing
and in the arca of the upper surface of
the tank behind the rear spar and the
hole in the rear spar web appear to have
heen caused by bullets. Bullets hitting in
this area would cause a fre followed by
an explosion. It is probable therefore
that the attack on the aircraft, in the
course of which these bullet holes were
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Military Standard

TEFLON SPIRAL
BACK-UP RINGS

® MS28782 and MS28783 rings produced
under MIL-Q-5923 quality controls.

® Annealed for dimensional stability
with all properties certified to AMS-
J65l. Complete range of sizes for use

with AN6227 and ANG230 “0O" rings.
Packed in telescopie containers on sup-

porting mandrels to preserve shape.
Send for data,

RESISTOFLEX

corporation
Bellaville 9, New Jersey

*Teflon is DuPont trademark for its tetrg-
ﬂuﬂraethylena resin.
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~Now! ...the NEW
DIAGONAL
GRIP-HEAD

ROBINSON ————=
WIRE TWISTER

Faster, more efficient than
everl The new, slendernose
DIAGONAL CGRIP-HEAD is
designed especially for those
narrow, hard-to-reach places,
Split-second whirling action
safety-wires 3 engines in time
required for one by any other
method . . . saves as much as
5140 per En:.,'ine assembled.

3-TOOLS-IN-1 pliers-

cutters-twisters. Side- f:uttm::,
oil-tempered head, Permanent
bronze bearing, No adjust-
ments. Jaws lock on wire,
can't slip off. Perfect, unifor m
twist every time,

i e ——

antee. Send for complete details.

A2 e, $2150

.| I L J ' -

Il 9 e 1 on > $20.50

lLb RALPH C. ROBINSON CO.
Box 494W No.Sacramento 15, Calif.

Uneonditional Money-Back Guar-
THIS AD APPEARS EVERY WEEK
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inflicted, occurred at, or immediately be
fore the final break-up.

6. There was evidence that the right win%
had exploded and that the explosion hac
taken place in midair, Rivets holding
the ribs to the skin had been sheared off,
The three pieces of the wing were lying
at a distance of about S0 metres onc
irom the other,

\s» explained before, the pieces werc
where they had onginally fallen and
could not have been so widely scattered
except by mid-air explosion.

7. The numerons holes m the cargo com-
partment panel were cansed by bullets of
different calibres. Only one could be
measured with reliability from the photo-
graphs. Its diameter was 14 mm,

These holes were round and the pancl
they penetrated had been in a vertical
position. They must therefore have been
caused by bullets fired from a direction
more or less horizontal to the aircraft.

8. The rear part of the fuselage (Item 17)
WaS hmviﬁ' pierced by holes, including
some of large diameter,

One of these larger holes was caused
by a projectile entening the unpressurized
part of the fuselage at an acute angle
from the rear. It must have then ex
ploded, cutting the many outward point-
mg holes in the skin and the forward

inting rents in the rear pressure bulk-

ead. One of these was a large rent 40 91)

cm. From the angle of penetration it For aircraft seats, interior equipment and aivframe subassemblies
can be concluded that the projectile was

b Bosbudier sl INVITE WEBER TO COMPLETE ANY ASSIGNMENT...
from design...through protolype testing...lo production article.

| The two hits in the second ring from

: the tal cone in this area were also cansed

by large calibre projectiles. They must

have been fired from the rear.

walking beam,  They mav have also Web : I SN T W ; : 1

st s I L M. g eher Aircraft offers you...Coo Blele rescarcly, desien and development engineering depariments,
sency booster system, staffed by experienced, forward-thinking personnel geared to today’'s age of flight.

The explosive effect of these three l:lqit' ) : S i

rmjwmﬂ behind the rear pressure bulk- Expervimental and profolype facilities to handle work of virtually every description to test and prove the

|

clearly  determined,  Thev may have
hronght about the detachment of the

cad, where most of the elevator and completed unit prior to production.
mdder control mechanism s situated,
wonld P'E‘*’Em ﬂ“—'] aircraft from  being Festing equepuent and personnel for the maintenance of quality control during production.
Action on Standard ltems. Choose from a wide variety of 9 .ﬂlf;“ I UnGEE n;?_ll:r%. TR UG PR e ; :
in-stock relays, available for immediate shipment from -I 'EHT equest to dE s gﬂf:ﬂnth mf;wﬂ? Muodern production eqiipitent for the manufacture of any aircraft component or assembly, with all facilities
' : S o allow a second access to the wreckagd ; ;
Burbank or Chicago. Light-weight, small and precision- of a committee of two, including the located at one site for convenience and efficiency.
built, ADVANCE relays stand up under rugged service. armament expert, was not granted.
They're specified by major manufacturers the country over. The conclusions arrived at as to Lhe . N -
% ’ ] _ Ly pe and size of projectiles which hit Assignments completed by Weber for military and commercial afrcraft are:
Action on "Specials.” When you need a specially designed the aircraft were reached by the Com- EJECTION SEATS, Weber ejection seats are used on many of our OTHER INTERIOR EQUIPMENT. Weber interior equipment of all
relay, ADVANCE will work closely with your El:lg]lhﬂﬂrﬂ to mission after the armament expert had most advanced bombers, fighters, interceptors, trainers. Weber's ivpes has been supplied for atreraft throughout the free world
determine E-EELH‘ﬂt-EIJF what's needed .. -dﬂ?ﬁiﬂp It 1n cramined P'lﬂfn-‘i and !iII-LE.':fEh{'.‘- and had research is continually pursuing new concepts and methods for for both military and commercial use,
minimum time. You'll find us ready to cooperate with received reports o this aspect of the providing safe pilot and crew escape from high speed aircraft.
u on any relay problem investigation from  the three  members SUBCONTRACTING. Major airframe subcontracting is an impor-
= . af the Commission who had had access PILOT AND CREW SEATS. Weber has played a significant role in tant production activity at Weber. Diversified equipment, expe-
. j 2 uild to the wreckage. the program of redesigning and streamlining pilot and crew rienced personnel, and increased plant facilities are all avail-
- - F"d?ﬂ“ “.I“L.Thﬂre ? maﬂp:ﬁ?éf hEli " ;J ‘ seats. Maximum comfort for long flights has been achieved able at Weber to meet the needs and delivery dates of any air-
your relays rlght-*-ﬂﬂltlm%[-;-ﬁﬂd a_t Ehu?l‘?{ prices Conclusions while retaining strength and minimum weight, craft manufacturer,
consistent with top quality. It"s our aim to help keep your ;
production rolling, .. your products operating dependably. | 1. Some time before its final break-up the PASSENGER SEATS, Weber Aircraft Corporation’s Passenger Seat —
Whatever vour relay problemg—call ADVANCE for action. aircraft sostained a hit or hits  which Division specializes in design, engineering and manufacturing
cansed loss of P:esﬁurimtinn and a hre of custom, standard and hi-density airceraft passenger seats, =,
in the heater compartment. Weber seats are standard equipment with leading airlines and
ADVANCE ELECTRIC AND RELAY (O. 2. The aircraft hmkupup in midair. The airliner manufacturers. WEBER AIRCRAFT
AN ELGIN NATIONAL WATCH COMPANY AFFILIATE cause of the hnm}t-llp was explosion due ke R L e i e e e e Y L — GGHFDRATIGN
T l. ® y . ¥ 1 T 4 o L e ] ] - / ' : &
ol R T e e bl B e e ka }hllﬂlhfhﬂ I:"l“ﬂ'g‘ tl]:: ;El:l‘tth:rm'l.%itﬁuﬂ many airliners from Weber buffets where all facilities are pro- 2820 Ontario St., Burbank, Calif.
JIGLEI LIS Yot Wi th vided for full course breakfast, luncheon and dinner meals.

Sales Representatives in Principal Cities of U.5. and Canada F“‘ilff-'ﬁli'i'. or projectiles of ]?11'51‘: m}.‘hrf' Weber has also developed portable buffets to provide hot meals
bursting in the rear end of the fuselage. on military air transports,
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Pan American World Airways
has ordered 20 Boeing TO7 Strato-
liners, for delivery late in 1958,
and scheduled service the follaw-
ing spring. Here are some of the
proposed Aight times:

New York-Paris, & hrs. 35 mins,
Chicogo-London, & hrs. 45 mins.
San Francisco-Tokyo, 12 hrs. 45 mins,
M. Y.-Buenos Alres, 11 hrs. 15 mins.

= I,.. o .
: -y

e e — | L e——— —_— —

Ameriean Airlines has ordered 30
of the new Boeings, Delivery is
to begin early in 1959 and regu-
lar service in June, 1959, Here is
how American’s Stratoliners will
shrink United States distances:
Los Angeles-New York, 4 hrs. 15 mins.

Los Angeles-Chicago, 3 hrs. 10 mins.
Chicago-New York, 1 hr. 25 mins.

TP ST Y jet transcontinental service!

There is only one first jet transport in Ameriea, It
15 the Boeing Stratoliner—an airplane with brilliant
performance that has already been proved in more
than a vear of flight-testing. On a recent routine test
flight, the Boeing Jet made history by flving from
coast to coast and baek in 8 hours and 6 minutes!

You will be flying in Boeing jet airliners first
because Boeing was the one manufacturer with the

faith and foresight to build a prototype—the “707"—
with its own funds.

Behind the Stratoliner is 39 vears of leadership
in aviation—20 years of building high-altitude pres-
surized planes—and finally the wvast experience
Boeing has gained in producing and flying more
big multi-jet, high-altitude aireraft than any other
company in the world.

EOEING Jet Stratoliner

i T

AIR TRANSPORT

Examiner Urges Tigers, Slick Renewals

Mail and air express carriage would be permitted
without subsidy payment for seven-year period.

By Craig Lewis

Washington—Renewal of the certifi-
cates of Slick Airways and the Flying
Tiger Line for seven vears has been
recommended bv Civil Acronautics
Board examiner James S. Keith in his
report on the east-west phase of the
Air Freight Renewal Case.

Keith also advises the Board to allow
Slick and Flving Tigers to carry an
express and mail with a restriction
against subsidy.

Keith favors renewal of the route
patterns of both all-cargo carriers on
their present inter-area basis, with cer-
tain modifications.

Earlier, the Board issued a decision
in the severed north-south phase of the
Air Freight Renewal Case in which
Riddle Airlines and American Air Ex-
port and Import Co. were certificated
for five vears (AW Nov. 2§, p. 107).

In the North-South Case, CAB au-
thorized Riddle and AAXICO to carry
air express, but deferred their applica-
tions to carry mail for decision in the
Fast-West Case, Keith recommends that
the CAB authorize all four of the all-
cargo airlines to carry mail.

In recommending renewal of  the
Slick and Tiger certificates, the exam-
iner finds that “the benehcial results
of the air freight experiment, the future
of the air freight market, and the util-
ity of the all-cargo carrier in fostering
its development, as well as the useful-
ness of such carriers in making available
additional facilities for militarv needs
and charters and special services, re-
quire the renewal of the air freight
cxperiment for a further test period.”

No Subsidy

keith feels that while the record in
the East-West Case is more concrete
than it was in the North-South Case,
Slick and Tigers haven't shown con-
clusively that all- -cargo services can be
operated profitably over anv extended
period, even with assistance of military
charters. Until they make such a show-
ing, the examiner said, they have not
laid a toundation for permanent certifi-
cation.

Referring to the issue of transporta-
tion of mail, Keith finds that in view of
benehts to the postal service and the
small amount of diversion likely, the
cargo airlines should be permitted to
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carrv it. The report finds that such an
authorization wouldn't commit the Gov-
crnment to subsidizing the operations
of the tour cargo lines mvolved.

On the air cxpress issue, the ex-
aminer compares the Railway Express
Agency to the air freight forwarders and
finds that since the forwarders are not
prohibited from using the scrvices of
the cargo airlines, the Railway Express
Agency shouldn’t have such a restric-
tion.

“There 15 no more justihication for
treating air express as a scparate cate-
gory of property simply because of its
identity than there 15 in regarding air
freight handled by the air frmght f:}r*
warders as a separate. tvpe property,” he
sand,

“When a carrier is authorized to en-
gage in the transportation of property
there should be no inhibitions in such
authority as to items or classes of prop-
erty, in the absence of strong reasons of
puhlm interest. In the pr:.sf,nt case
there are no such reasons.”

Keith feels that “if air express serv-
icc 15 available and Slick’s and Tiger's
schedules meet the requirements of the
Ratlway Express Agency, there is no rea-
son why they should not have the op-
pf:lrtunlh to carry such trafhc.”

Mo Prediction

He pointed out that Riddle and
AAXICO have already been authorized
lo perform the service.

The report points out that removal
of the restrictions won't accomplish the
jiob of putting air express on the cargo
lines, since REA and the passenger air-
lines have an agreement prohibiting
such service. Keith suggests that an ap-
propriate proceceding be instituted if
the agreement isn't modified volun-
tanly,

The examiner feels that the future
of air freight lies in volume shipments
and depends on the ability of the car-
ricrs to bring rates into a competitive
position with surface cargo rates. Two
important factors will be the develop-
ment of more economical equipment
and better promotion of air freight as a
standard means of shipping.

The SLICK certificate would be modi-
hed to ofter service between points in
ten city gronps. They are:

e Los Angeles, Sun Francisco/Oakland
and San Diego.

® Phoenix.

e Xl FPaso,

¢ 5an Antonio, Houston, Fort Warth/
Dallas, and Oklahoma City,

& Albuquerque.

* Wichita and Kansas City.

e Pocatello.

® 5t. Louis, Indianapolis, Cincinnati,
Lonisville, Dayton, South Bend, Chi-
cago, Toledo, Detroit, Cleveland, Akron
and Columbus,

o Nashville,

® Pittsburgh, Hartford/Springfield, Bos-
ton, Providence, New York/Newark,
Philadelphia, Wilmington, Baltimore,
Washington and Richmond.

In the Slick certificate, Keith pro-
| posed to have Phoenix, Albuquerque,
El Paso, Wichita, Kansas Citv, Okla-
homa OCity, Pocatello and Nashville
served on g demand basis.  Baltimore,
Akron, Toledo, Columbus, South Bend
| and San Diego could be served by truck
to the nearest regularly served airport.

Route Recommendations for Slick, Tigers |

The FLYING TIGER LINE certib-
cate recommendations included service
between six groups of cities.

e Los Angeles, San Francisco/QOakland
and San Diego.

o Portland and Seattle,

e Salt Lake City, Denver and North
Platte,

® Des Moines and Omaha.

® Akron, Chicago, Cleveland, Detroit,
CGrand Rapids, Milwaukee, Sonth Bend
and Taoledo,

® Albany, Binghamton, Boston, Buffalo,
Hartford/Springhield, New York, New
ark, Philadelphia, Providence and Roches-
ter.

The Flying Tiger certificate would
have the condition that service to Salt
Lake City, Denver, North Platte, Omaha
and Des Moines be furnished on a de-
mand basis and that Providence, Albany,
Rochester, Akron, Toledo, South Bend,
Grand Rapids and San Diego could be
served by means of truck to the nearest
regularly served airport.
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First Flight of the ‘Seven Seas’

The DC-7C, Douglas Aircraft Co.’s newest long-range transport, made its first test flight last week, a two hr,, 45 min. flight over Southern
California. The airliner, which can carry up to 85 passengers and cruise at 350 mph,, is scheduled to be flying transocean routes by late

summer. Orders for the “Seven Seas™ :l'lrea-::h' have been placed by 10 U. S. and foreign airlines.

Scheduled Lines Protest Nonsked Ruling

Washington—Scheduled airlines have
filed strong protests with the Civil Aero-
nautics Board against the decision in
the Large Irregular Case which set up
cules for a new class of Supplemental
Aar Carriers.

Objections were fled to all terms of
the decision, but the scheduled carriers
concentrated their fire on the contro-
versial ten flight rule which permits a
limited scheduled operation.

The carriers also attempted to per-
swade CAB to extend the deadline for
filing petitions for reconsideration and
extend the cffective date of the new
authority which is now Jan. 1, 1956.

The CAB majoritv which set the
terms of the large irregular decision has
refused to extend the deadlines and is
proceeding with action on the recon-
sideration  petitions.

‘Egregious Errors’

A deferral of action could have had
a substantial cffect on the decision,
since member Josh Lee leaves the
Board Jan. 1, and Chairman Ross Riz-
ley is reported leaving to accept a Fed-
cral judgeship early in January. Both
are members of the majority m _the
Irregular Case. Anv shift in the philoso-
];h]. of the new Board could 111-:..11‘1 a

radical change in the decision if action
were put off until after the first of the

year.

Protesting the denial of a time exten-
sion, American Airlines described the
Large Irregular Case as larger in scope,
cconomic 1mpact and size of record
than any other previously decided by
the CAB,

The carnier said a basic fault in the
majonty opmion in the case 1s that it
15 premised on a state of facts that
doesn’t exist.

“The nonsked industry it describes is
mmagmary,” American told the Board.
“The opinion falls into egregious er-
rors of fact as to what has gone on,
as disclosed by this record, among the
nonskeds.”

American contends the CAB majority
is not aware of the effect of the ten
flight rule, The carrier savs that “once
nonskeds are given the right to provide
regularly  scheduled service wherever
they choose, fAxed and advertised in
advance, even though himited in amount
for any one of them, the door is wide
open to the provision of daily service
by groups of nonskeds, precisely dupli-
cating regular certificated service, with-
out any demonstrable collusion what-
soever,”

United Air Lines described the CAB
action as an invitation to the irregular
carriers to “glut themselves in trafhe
markets whose resources are required
for mamtenance of tIH: nation's air

l.an:-.[mrhltmn system.’
In its petition, United said designa-

tion of a specific numerncal limit on

individual passenger flights won't solve
the problem of abuses by |rnguLir car-

riers of the Act. The carrier feels that
such a regulation “cannot remove the

economic compulsion to conduct route-
tvpe operations and to engage in abu-
SIVE ]:urn;tiu:u toward an innocent travel-
ing public.”

Trans World Airlines questions the
use of the Board's exemption authority
in the decision. The TWA petition said
that the use of the blanket cxemption to
permit 49 irregular carners to engage
in route-type operations constitutes a
significant departure from the con-
trolled entry principle. TWA told the
CAB its action represents an abandon-
ment of the statutory system of air
carrier regulation and is directly con-
trary to law and the purposes and intent
of the Act.

TWA maintains that the thcory of
the majority that the ten flight rule
will provide needed extra capacity dur-
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ing peak traffic periods is based on a
misconception. Pomting to the North
American and Skveoach combines,
TWA said that the irregular carriers
operate in high densitv markets on a
daily basis, regardless of the space
availability on certificated carriers.

TWA also objects to the authority
granted the irregular carriers to carry
cargo in international operations, The
arnier feels that the same reasons which
kept the Board from authorizing the
irregulars to carry passengers overscas
apply to cargo.

Cargo Authority Objections

Pan American World Airways also
objects to the mternational cargo au-
thoritv. Pan Am points to absence of
all-cargo service across the Pacific and
the presence of only one U. §. all-cargo
carnier in transatlantic service as indi-
cation that there is no nced for further
capacity to handle existing business.

Pan American agrees with the TWA
contention that the same reasons which
kept the Board from authonzing indi-

vidually ticketed passenger operations in
international service should serve to
climinate scheduled cargo operations for
uregular carriers.  Basically, the Board
decided not to authorize the passenger
operations because it felt new compe-
tition would be unwise for carriers
which still require subsidy.

National Airlines told the Board that
the terms of the irregular decision seri-
ously jeopardize the sound development
of the air transport svstem m its re-

uest for reconsideration. National also

feels that the CAB action will impair
the ability of the smaller trunk line
carriers to withstand future periods of
economic adversity without subsidv md
from the government.

The impact of the newlv authorized
operations will be especially serious with
such carriers as National, according to
the petition. The carrier points out that
most of its revenue comes from trathe
between major points in Florida and the
Northeast and that irregular carners
have found these routes attractive in the
past,

Airwork-Atlantic Quits U.S. Route;
Seaboard Strengthens Position

The Atlantic’s only two scheduled
all-cargo 'I'_J]l]i!rilf'ﬂri moved mm opposite
dircctions last week, with one losing
its hold entirely and the other strength-
coung 1ts posibion:

* Airwork-Atlantic, Ltd., ceased opera-
tions to the U. §. and Canada after
less than 10 months service, claiming
that lack of support from the British
government prohibited any possibility
of making a profit on its routes.

® Seaboard &  Western  Airlines
strengthened its transatlantic position
bv ordering three additional Lockheed
1049-H Super Constellation transports
at a cost of $6.3 million. The order
brings, Seaboard’s total 1049-H orders
to five airplanes valued at $10.5 million.

An  Airwork-Atlantic  spokesman
termed the carrier’s decision as “an-
other tragedv for British aviation.” The
arrline had been led to believe, he said,
that the British government would pro-
vide some backing by allowing Airwork-
atlantic to carrv mail and passengers
once 1t had 1ts service established. By
continuing to restrict the operation to
cargo on its three times a week trans-
atlantic operation, revenues were in-
sufhicient to continue flights on an
economical basis, he said. The carrier
particularly felt the restriction on pas-
sengers during the summer months,
when travel is at its peak, cargo ship-
ments drop off.

The company had been told by the
Minister of Civil Aviation that new
legislation would be required to change
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its operation. 'The earliest that such
action could begin would be in July,
and Airwork apparently felt that, even
then, government support of such a
measure would be lacking.

The company cited other restrictions
placed on the Atlantic operation such
as placement of 20% import duties on
the three DC-6A freighters it had
ordered from Douglas. They quoted a
rider in the import bill that fFEILd
British Overscas Airwavs on its aircraft
purchases. Lack of government support
m extension of rﬂ-utu also was cited.

Airwork is negotiating to sell the
three DC-6As, ;llthmlg,h company
officials declined to name the pur-
chaser. The hrst DC-6A is scheduled
for delivery in Januaryv; the other in
March. The carrier also had been
negotiating to purchase Bristol Britan-
nia turboprop cargo planes, but “this
is now dead,” the spokesman said.
In another move, Airwork will ask
the Port of New York Authority to
release it from its negotiations on 7.000
sq. ft. of space at New York Interna-
tional Airport.

On its transatlantic operation, Air-
work had been leasing a DC-6A from
Slick and two DC-4s from Transocean
Airlines, with leasors handling mainte-
nance. For the 1.-.-:{:1: ending Dec. 3,

.‘:Ellﬂdlllt‘d II]]-E.:H‘g{J flights and carried
31.29% of the air fraight, a total of
64,900 Ib.

Scaboard & Western will get its first

1049-H in December 1956, with the
other four being delivered after that at
the rate of one a month, This fleet,
aiong with its four present 1049-D's,
will provide the airline with an annual
cargo airlift of about 200 million ton-
miules. Each 1049-H can carry 19-ton
pavloads on the North Atlantic, a ton
more than the 1049-D Super Connies
Seaboard & Western now operates, It
believes that the Super Constellation
is an economical plane for its present
needs.

Scaboard’s decision to buyv additional
1049-Hs takes it out of the picture
as a possible purchaser of Airwork-
Atlantic’s DC-6A's.

The carrier should benefit directly
from the British mirline’s decision to
step out of the transatlantic cargo ficld.
Airwork had ambitious plans to move
houschold goods across the ocean by
air, a field that Seaboard also considers
very lucrative.

New Denver Decision
Sought by Airlines

\Vashingtun—;'sirlhmﬁ winning  new
service and route awards in the Denver
service decision have returned to the
Civil Aeronautics Board seeking modi-
fcations in the decision.

Here are the individual arguments:

e American Airlines wants the Board
to hft the restriction requinng San
I'ranciseo/QOakland fights to stop at
Chicago, authorize non-stop service
between Detroit and Los Angeles and
to eliminate the off-route restnction on
transcontinental operations to and from
San Francisco/QOakland.

® Trans World Airlines requests CAB
to remove the restriction on the newly
authorized Denver services prohibiting
St. Louis-Denver and Kansas Cityv-Den-
ver operations. TWA further wants a
restriiction against Umted Aar Lines’
Kansas City award to prolibit Kansas
Cityv-Los  Angeles services and  has
strongiv urged a reversal of American’s

authorization for {I]waguﬁm Fran-
cisco/Oakland operations.

e United Air Lines secks a modification
of its Kansas City award to be allowed
to serve both Chicago and Denver on
transcontmental Hights through Kan-
sas City. Regarding the routes granted
other carriers, United partmu]ar]x ob-
jccts to the proposed services of Con-
timental Air Lines, Western Air Lines
and American. Umted’s petition asks
CAB to reconsider and vacate the de-
cision giving American non-stop anthor-
ity between Chimgﬂ and San Fran-
cisco/Oakland. They also challenge the
validity of the award to Western of a
route between Denver and San Fran-
cisco/Oakland and the Chicago-Los
Angeles non-stop authority given to
Continental.
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ATA Increases Budget to Stress
Mail, Airport, Traffic Programs

By Preble Staver

Washington—An  accelerated cam-
paign to promote air transportation was
approved by the board of directors of
the Air Transport Assn., and backed by
a substantial increase in ATA's oper-
ating budget.

Here are the areas in which ATA
will expand its activities:
® Nature, benefits and extent of Fed-
eral airline subsidies.
® Post Office Department program for
shipping surface-mail-by-air,

e Airports as indispensable community
assets.

® [inancial community acceptance to
satisfy future capital requirements,

® Regulated competition as an indus-
try principle.

® Modemization of the air trafic con-
trol system.

This program means the U.S. cer-
tificated scheduled airlines intend to
mike ATA a more effective industry
tool to gain wider public acceptance
and understanding of air transporta-
tion.

Major part of the new ATA pro-
gram will be a consolidated public re-
lations effort.

Primary Objective

Stuart G. Tipton, newly elected presi-
dcnt of ATA, told AviaTion ‘n‘\?rFL that
“public relations and community af-
fairs 15 a pnmary ﬂb]cchm of ATA and
we mtend to keep it so.’

Tipton, 44, has been with ATA as
general counsel since 1944, He suc-
cec%cd Harold Pearson (AW Dec. 19,
p. 7).

A graduate of Wabash College and
Northwestern University Law School,
Tipton was in Government service prior
to joining ATA. During 1935-36 he
was in the Office of the General Coun-
s¢l of the Resettlement Administration.
In 1936-38 he served in the legislative
section of the General Counsel's Of-
fice of the Treasurv Department where
he worked on the draft measure which
became the Civil Aeronautics Act of
1938. From 193840 he was an at-
torney for the Civil Aeronautics Au-
thority and during 194044 he was
assistant general counsel of the Civil
Aeronautics Board,

Tipton will direct the “aggressive and
positive” industry program that is now
expected by the member airlines. To
assist Tipton, the board of directors
elected one new vice president and
created two additional ATA vice presi-
dencies. Neither of the latter posts have
been filled but one of the new vice

ATA Membership

Membership of the Air Transport
Assn. now consists of 45 certificated
scheduled airlines.

Alaska Coastal Airlines was the latest
air carrier to become an ATA member.
Hawaiian Airlines, however, has notified
ATA of an intention to resign from the
association effective at the end of the

required six-months notice of withdrawal.

presidents will be for State Affairs and
the other for Federal Affairs. All other
othcers were re-clected.

Gewirtz Promoted

Stanlev Gewirtz, 38, was elected vice
resident and assistant to the president.
le had been executive assistant to the

ATA president for the last two years.
A graduate of Harvard University law
school, Gewirtz previously served as
admimistrative assistant to former Civil
Aeronautics Board chairman  James
Landis and later was a partner in the
law firm of Landis, Gewirtz and Maclay.

The main area of responsibility as-
signed to Gewirtz has been administra-
tion, planning and special projects. He
will backstop Tipton, who has already
imstituted weekly ATA staff meetings
to achieve greater coordination between
departments,

ATA's board of directors approved
an operating budget for the first six
months of 1956 reflecting a substantial
increase over the funds voted for the
same period in 1955, Re-afirming the
new public relations program, which
had its inception a year ago with the
clection of Willis Plaver as vice presi-
dent-public relations, the board voted
a total of $240,000 in funds for the
department.

The ATA budget also includes $350.-
000 for air mail, parcel post and mili-
tary advertising.

NMew Board Members

Other board actions included resolu-
tions supporting:
e Legislation relative to penalties for
the malicious destruction or sabotage of
aircraft.
® Presentation of periodic  industry
economic reports to the CAB.
® Modemization of the U. 5. air trathe
control system  which requires  1m-
mediate short-term action as well as a
program for a completely modernized
system in the near future.

ATA’s board also suggested exploring

the possibility of coordinating or or-

ganizing the individual airline attorncys
to fight the CAB decision in the Large
lrrcgular Case. Proposals for a code of
conduct covering the service of liguor
in-flight were passed over for further
discussion at the next ATA board
meeting 1 March.

Airline presidents elected to the
board of directors were: Robert Six,
Continental Air Lines; George Gard-
ner, Northeast Airlines; and Hal Carr,

North Central Airlines. They replaced
the following retiring board members:
Charles Beard, Braniff Airways; Donald
Nvrop, Northwest Airlines; and Leslic
Barnes, Allegheny Airlines.

Re-clected to the board were: C. R.
Smith, American Airlines; Warren Lee

Pierson, Trans World Airlines; E. V.
Rickenbacker, Eastern Air Lines; Juan
Trippe, Pan American World - Airwavs;
W. T. Patterson, United Air Lines:

George Baker, National Airlines; C. W.
Myhre, Frontier Airlines; and Robert
Cummings, New York Airways.

Eastern Buys Allison
Engines. Propellers

Fastern Airlines last week selected
the Allison Model 501 turbo-prop en-
gine and the Aeroproducts A6441FN-
606 turbo-propeller to power its fleet
of 40 Lockheed Electra airliners. The
initinl order covering 225 complete
power units amounts to approximately
$26 milhon.

Decision to order engines and propel-
lers produced by the Allison Division
of General Motors Corp., Captain
Eddie Rickenbacker, Eastern's hoard
chairman, said, was due largely to the
fact that both propeller and engine
units will be backed by a single man-
agement.

This, in his opinion, will eliminate
the “bug passage” frequently encoun-
tered when new airline equipment is
purchased.

He also noted General Motors’ “com-
mitment of design and engineering re-
sources and the capital needed” to back
this power unit as reported in AviATION
WEeEx (Dec. 12, p. 27).

Provision was made for the purchase
of an additional 150 Allison engine-
propeller units for the 30 Electras on
which Eastern has an option.

Both Rickenbacker and E. B. Newell,
General Motors vice president and
Allison general manager, confirmed that
one factor which had held up place-
ment of Fastern’s order for the 501
engine was the noise problem. Newell
savs that Allison has progressed far
Enﬂugh with its silencing program to
promise noise levels and_shrillness no
ereater than, and perhaps lower than,
the piston engines on the DC-7s and
Constellations.
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CAB Orders

(Dec, 8-14)

GRANTED:

Northwest Airlines an exemption to pro-

vide free transportation to technical em-

ployves of B. F. Goodnich Co, for inflight
observation, for one vear.

U. 8. Overseas Airlines an exemption to
perform a roundtrip charter flight between
Paris and New York pursuant to an agree-
ment with a group of Air Force personnel,

United Air !i.mes an exemption to provide
free transportation to techmical employes of
Sperry Gyroscope Co. for inflight observa.
tion, for six months.

Cordova Airlines an exemption to operate
between Cape Yakataga and Icy Bay, Alaska,
until sixty days after decision on the carrier's
application for permanent authority,

Northwest Airlines’ application to suspend
service at Pusan, Korea, until proper permis-
sion for resumption of service can be ob-
tained and made effective,

Leave to intervene in the case mvolving
designation of Tucson as an intermediate
point on Route 2 to Amencan Airlines,
Frontier Airlines, City of Albuquerque,
N. M., City of Amarillo and the Amarillo
Chamber of Commerce, City of Kansas City,
Mo., and the Kansas City Chamber of Com-
merce, and the Chamber of Commerce of
Wichita, Petitions of Silver City, N. M.,
and Clifton-Morenci, Ariz., were denied,

Leave to intervene in the case involvin
service between Cleveland and Fittshurqﬁ
to the City of Cleveland and the Cleveland
Chamber of Commerce.

United Air Lines and Riddle Airlines leave
to intervene in the case involving the pe-
tition of American Airlines to modify mini-
mum rate order.

Riddle Airlines leave to intervene in the
case involving the pLhtmn of Flying Tiger
Line to modify minimum rate order,

American Airlines and Trans World Air-
hnes leave to intervene in the Mohawk Air-
lines permanent certification case.

Trans-Texas Airways' application to omit
service at Brownwood, Tex., on all but one
roundtrip Hight daily over its San Angelo-
Dallas ronte.

Secaboard and Western Airlines an exemp-
tion to carry Fred Cowan, an Jdmrtmng
account executive, from the United States
to Europe and return.

APPROVED:

Agreements involving United Air Lines,
Paciic Northern Airlines and various other
carriers relating to intercarrier arrangements,

Agreements involving Air Express Inter
national Corp., Universal Transcontinental
Corp. and varions other carriers relating to
intercarrier arrangements.

Agreements involving Capital Airlines,
Colonial Airhines and various other carriers
relating to mtercarrier arrangements.

Delta Air Lines’ domestic mail rate set at
the rate proposed by the Board in its show
cause order for the period May 1, 1953 to
Mar. 31, 1954. Delta’s motion to exclude
the question of the Chicago and Southern
employe pension plan is gmnh:d

Delta Air Lines’ international mail rates
set at the rates proposed by the Board in its
show cause order for the period starting May
1, 1953. Delta’s motion to exclude the
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Rainy Night Over New York

Part 111

(This is the third and final column detailing the difficulties inherent in a
rainy, Sunday-night flight from Boston to New York's LaGuardia Field.)

On the night of Oct. 30, with ceilings averaging 800 ft. and strong
southerly winds, instrument approaches to LaGuardia Field were being made
from the Northeast (from the New Rochelle fan marker). Thus, the
first problem was to get aircraft into the New Rochelle stack, Two-thirds
of LaGuardia’s traffic comes from the West so it must cross paths at some
point with westbound departures from both LaGuardia and Idlewild.

Departure traffic from Idlewild passes over almost the middle of LaGuardia
Field at 6,000 ft. This restricts LaGuardia arrivals to 7,000 ft. until they
are northeast of the LaGuardia range station after which they can descend
at New Rochelle. If the assigned “slot” at New Rochelle is 4,500 ft.,
there is a time and altitude waste while the descent is made.

Next an instrument approach must be made from New Rochelle. This 1s
done by using the back course of the ILS (which gives only a localizer beam
and no ghide path) plus the LaGuardia range station. From New Rochelle
to the airport takes about three fving minutes. But, if an aircraft has just
begun a procedure turn when the approach clearance is issued, an addl-
tional three minutes or more may be consumed before the aircraft gets turned
around and starts back in. Six or seven minutes per approach means
less than 10 landings per hour.

Visual aids were not of prime importance on this particular night simply
because the visibility was never less than eight miles. This was fortunate,
because adequate visual aids simply do not exist at New York’s busiest air-
port. All approaches except one are made over the black waters of
Ilushing Bay towards dim and spotty runway lights. When visibilities arc
from one to three miles, lead-in lights are needed; below one mile, high
intensity approach hghts are required.

Provision for dual holding patterns which can feed into the final approach
path are scheduled for LaGuardia's svstem and should help reduce the
needed approach time, Equipping the area with more radar will allow a
general tightening of present separation standards. But 1t must not be
claimed that radar alone is a panacea. Todav's radar 15 ineffective in ramny
weather (when it is most 1'IE'E{'][,‘{H and, unless communications are improved,
it will not be fully effective in “zood” weather.

The required communications improvement is not only in the air-to-
ground link but also point-to-point. We now have Air Route Trafhe Con-
trol Center to :"Lp]:l-rcr.u‘:h Contro! to the tower to Ground Control. Four sep-
arate stations r.r;tssing aircraft from one to the other. Because of poor data
transfer equipment, “continuous feeding” was not possible on Oct. 30;
consequently altitudes lay vacant in the midst of an over-abundant supply
of trafhic. One hand IJI:::th did not know what the other was doing., What
is needed is a “unified,” continuous system in n]m:h controllers do not have
to act as separate and distinet “middle men.”

In conclusion, it must be pointed out that as usual the controllers were
doing the best job they could on Oct. 30. Hour-long delays existed simply
because the job was bevond the c: apabilities of existing equipment—ground
and 1lrb|:}1‘11ﬂ During the busy evening hours, there were an average of 15
landings and 12 take-offs per hour—not counting helicopter operations,

Oct 30 was a day of “little weather,” yet it cost the airlines untold
thousands of dollars. The opeiation at LaGuardia was singled out only
because it typifies the traffic situation at busy airports all over the country.
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Pantobase

(All Bases)

BLC

(Boundary Layer Control)

It is with pride that Stroukoff Aircraft
is producing for the United States Air
Force the most efficient advanced
assault air transport in the history of
military aviation.

This development combines slow
landing speeds through means of the
Boundary Layer Control system, and
includes the Pantobase installation,
both designed by Stroukoff Aircraft
Corporation.

The M5-8-1 is able to land and take-
off fram unprepared surfaces such as
rough terrain, sand, snow, ice, ordi-
nary runways and to operate from
water as well. It will do so at low

speeds never before possible with air-
craft of its weight; and in half the
area needed by its prototypes.

‘/m—ua

Aircraft Corporation

WEST TRENTON NEW JERSEY
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question of . the Chicago and Sonthern cm-
ploye pension plan is granted.

A general investigation of local air service
in North Dakota, Sonth Dakota, Nebraska,
lowa, Ilinots, Wisconsin and Minnesota.
The Ouad Cities-Twin Cities service case
will be included in the proceeding.

Piedmont Airlines’ authority to overfly
London-Corbin, Ky., on flights in excess of
one per day extended.

Central Airlines’ authority to suspend
service at Shawnee, Okla., and Pans, Tex,
extended to Feb. 19, 1956,

Delta Air Lines’ authorty to suspend
service at Kingston, Jamaica, extended for
one year,

Arthur Vining Davis to execute a trust
agreement within ten days transferring his
stock in Mackey Airlines and to prosecutz
with reasonable dispatch his application in
Docket 7420. Davis is ordered not to ac-
quire control of or participate in operation
of any air carrier or person engaged in any
phase of aeronautics otherwise than as an
air carrier.

Allegheny Airlines’ anthority to suspend
or omit services at various points has been
extended.

Allegheny Airlines issued a permanent cer-
tificate of public convenience and necessity.

Suspension and investigation of certain
fares between Anchorage and Kodiak, Alaska,
and Seattle filed by Aviation Corporation of
Seattle,

Piedmont Airlines’ anthonty to serve Ash-
land, Ky.-Huntington, W. Va., as an al-
ternate to Lexington, Ky, and to serve
Princeton-Blueheld, W. Va, on Segments
2 and 4 extended to Feb. 4, 1956. Pied-
mont is authorized to overfly Princeton-
Bluefield on all flights in excess of one
round trip daily.

Bonanza Renewal Case reopened for fur-
ther hearing on the issues of service between
Sacramento and Reno and Palmdale-Lan-
caster and Las Vegas for Southwest Airways
and an application by Southwest for Las
Vegas-Los Angeles/Burbank segment wia
Apple Valley and Riverside/Ontario, The
reopened hearings also will include the issue
of service between Las Vegas and Los An-
eeles via Apple Valley, Riverside/Ontano
and Burbank for Bonanza Air Lines and the
addition of Apple Valley to Segment 3 of
Bonanza's route.

West Coast Airlines issued a permanent
certificate of public convenience and neces-
sitv,

‘West Coast Airlines’ authority to alternate
or omit service at various points extended.

Mohawk Airlines is.ﬁucci}z permanent cer-
tificate of public convenience and necessity.

Mohawk Airlines’ authority to operate
over various routes and to suspend or omit
service at various points extended.

DISMISSED:

Investigation of a Pan American World
Airwavs fare for travel on cargo aircraft
from Fairbanks to Seattle, since the fare
expired by its own terms and never became
citective.

Investigation of a Trans World Airlines
roundtrip excursion fare between Las Vegas
and San Francisco, since the fare has been
cancelled.

Southeastern Helicopter Service's applica-
tion for helicopter service within the State
of Florida, since the CAB has been advised
the corporation is now non-existent.

AYIATION WEEK, December 26, 1935

EMPLOYMENT OPPORTUNITIES

MISSILE

Development

PROGRAM

affers

DIVERSITY

Check for these
immediate openings
NOW

SYSTEMS ANALYSIS

FLIGHT TEST INTRUMENTATION
PRELIMINARY AMNALYSIS and DESIGN
AERODYNAMICS

THERMODYNAMICS

AIRFRAME DESIGN

STRUCTURES

WEIGHTS

LOADS

HYDRAULIC, PNEUMATIC & SERVO
SYSTEMS

ELECTRICAL DESIGN
FUEL S5YSTEMS
ENGINE INSTALLATION

LAUNCHING & HANDLING
EQUIPMENT DESIGN

ARMAMENT COMPONENTS and
SYSTEMS

SPECIAL MACHINES DESIGN

STATIC TEST JIG and FIXTURE
DESIGN

INDUSTRIAL ELECTRICAL ENGINEERS

METALS FINISHING—
ELECTROPLATING

RESISTANCE WELDING

SHEET METAL FORMING ond
FABRICATING

CORROSION STUDIES
CHEMICAL ANALYSIS

SYSTEM and COMPONENT
RELIABILITY STUDIES

PLASTICS DESIGN

SHEET METAL (TITANIUM) DESIGN
STANDARDS ENGINEERING
ENGINEERING DRAWINGS CHECKERS
CONTRACT SPECIFICATIONS WRITERS
COMPUTER PROGRAMMERS
DRAFTSMEN

ENGINEERING PLANNERS

WRITE

ENGINEERING PERSONNEL
Dept. 9120-AW
12214 Lakewood Blvd.
Downey, Calif.

MISSILE

DEVELOPMENT
Engineering

A Division of
North American Aviation Inc.
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Which
button ?

Today at Martin, one of the finest engineering
teams in the whole new world of flight svstems de-
velopment is at work on tomorrow’s dezign and
development problems.

Most of the people on that team are young—and
moving ahead fast with a dynamic and fast-moving
management,

Push any button and you can get the story of
some of the exciting things that are happening
there,

Contact J. M. Hollyday, Dept. A-12, The Martin
Company, Baltimore 3, Marvland.
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EMPLOYMENT OPPORTUNITIES
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¥ ENGINEERS and DESIGNERS NEEDED
ool

BOMBING NAVIGATIONAL
COMPUTER S5YSTEMS

JET AND TURBO-PROP AIRBORNMNE FIRE
ENGINE CONTROLS CONTROLS

NEW CIVIL AVIATION

SYSTEMS PRODUCTS

: GM CAREER OPPORTUNITIES IN

Systems Engineering and Analysis
Experimental Engineering
Development Engineering

Project Coordination

Design Engineering
Product Engineering
Product Evaluation
Field Engineering

AND WE ALSO MNEED:
DESIGNERS * CHECKERS * LAYOUT MEN

Positions Are Permanent Excellent Advancement Opportunities
Every inquiry treated confidentially and given
immediate attention and personal reply.

WRITE TODAY FOR EMPLOYMENT APPLICATION

Mr. John F. Heffinger
Supervisor of Salaried Personnel

AC SPARK PLUG DIVISION
THE ELECTRONICS DIVISION

"GENERAL MOTORS CORPORATION
Milwaul-_cEe 2, \fﬁscnnﬁin

TECHNICAL
REPRESENTATIVES

LEAR, IMC. is expanding its top
notch Field Service orgonization to
keep pace with increasingly wide-
spread militery acceptance of LEAR
flight control systems and flight
reference systems.

® THE APPLIED PHYSICS LABORATORY @
® OF THE JOHNS HOPKINS UNIVERSITY @

offers an exceptional opportunity for ot
professional advancement in o well- ®
established Loboratory with o reputa- ®
tion for the encourogement of indi- ®
vidual responsibility and self-direction. ®

GYROSCOPICS

Research facilitics that enable you (o
fiest oot your most revolulionnry dens

Qur program of

GUIDED MISSILE

- ' i encouragemient 1o publizh original
Attractive salary, liberal expense RESEAHCH d and, pucoliragement 1o publish driginal
arrangements #.Ssigl'lﬂ'll:nls- may an enced In  precision gyruscopie equip-

. 1 M ment.
assigned stations. Company or- puldance aystems will include both
4 4 : $ : st nl | eleetrieal problems fn-
entation prior to assignment. provides such an FF’F'ﬂﬂ”"'f'f voltine Iubrication, temperatire oom-
for men in: trisl, bearings, vibration and shock
mounts, development work i compo-

nents such as plekiups, actelerometars,
arnplifiers and computers, plils project
work on complete gyroscople systenis.

ME., EE or equivalent experirnce ro-
guired. Send resume in confidencg to:

SUPERSONIC MISSILE DESIGN
WIND TUNNEL TESTS AND
DATA AMALYSIS
RAMJET DESIGN AND AMNALYSIS
MISSILE SYSTEMS DEVELOPMENT
DESIGN AND LAYOUT OF
MISSILE COMPONENTS
RESEARCH AND ANALYSIS IN
AERODYNAMIC STABILITY &
CONTROL

Qualifications include:
1. E. E. Degree or equivalent.

2. Knowledge of servomechanisms,
gyros, electronics.

3. Tech. Rep. experience.
4. Must be U. S. Citizen.

Technical Pessonnel Dopt. 2-50K

ARMA

Div. Amarican Bosch Arma Corp.
Roosevelt Field, Garden City

Long Island, N. Y.
To apply, send resume to:

Field Service Monager

LEAR, INC.

110 lonia Ave., N. W.
Grand Rapids 2, Mich.

Please send resume to:
Professional Staff Appointments

-AFFHEI] PHYSICS LABORATORY
THE JOHNS HOPKINS UNIVERSITY

B&15 Georgia Avenua
Silver Spring, Maryland

T N\ J

EENEE RN ENEENEE N NNRRERSHNHNHN.

Manager for large engine overhaul shop. . .

on Pacific Coost. Complete production re-
sponsibility with long estoblished company.
Applicont must have previous production,
management experience. Submit delailed
background and references,

PRETH. Aviation Week
1111 Wilshire Blvd.,., Los Angeles 17, Calil,

o

e
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ENGINEERS

PERMANENT
CREATIVE OPPORTUNITIES
FOR

ELECTRICAL

MECHANICAL
ENGINEERS

Bendx

Immediate openings for . . . .

SENIOR COMPUTER ENGINEER

At least five years experience with
analog compulers with conirol applica-
tions. A degree in electrical engineer-
ing, or maoth and physics required.
Activity iz in the field of aircraft and
missile power plant controls, including
gas turbine, ram jet, and rocket types.
Work will be with hydra-mechanical,
pneumatic and electrical components.
The fuel metering research facility in-
cludes an analog computer and jet
engine simulators.

MAGNETIC AMPLIFIER
SYSTEMS ENGINEER

Electrical engineer supervisory capacity
on research and development of mag-
netic amplifier circuitry, control systems,
and component design and testing,
supervising othar engineesrs and tech-

 COMPUTER ENGINEER

Graduate engineers thoroughly gquali-
fied as a digital computer programmer,
capable of handling engineering and
production calculations, to train present
personnel in preparation of data for
compuler applications, Set up new ap-
plications. Work with complex dynamics
and control problems characteristic of

the jet engine fuel system and landing
gear fields.

LIQUID PROPELLANT
ROCKET CONTROLS ENGINEER

Mechanical or electrical engineer to su-
pervise the research and development
of liquid propellant rocket controls, sys-
tems design, component design, de-
velopment and testing.

The salory of these positions will be
determin by your ability and eax-
parience.

Send delailed resume listing educa-
ltion, engineering experience, and
salary reqguirement fo:

TECHNICAL EMPLOYMENT DEPARTMENT
BENDIX PRODUCTS DIVISION OF
BENDIX AVIATION CORPORATION

401 Morth Bendix Drive
South Bend 20, Indiona

We guarantee you an immediote reply— I
_

EMPLOYMENT OPPORTUNITIES

c.

2

v
1"'1. wt

grow with Canada

You can sce it in the growth statistics, Conada is growing ond
Conada’s largest aircraft producer is growing too!

Canadair, a Subsidiary of General Dynamics Corporation, is
expanding its aircraft development program and offers excellent
opportunities to . . .

PRELIMINARY DESIGN ENGINEERING

Requires o B.S. Degree in Aeronoutical or Mechanical Engineering plus
considerable experience in the technical aspects of modern aircraft design

and the application of this experience and creative ability to the con-
ception of new projects.

AERODYNAMICISTS

Requires a B.5S.A.E. and a minimum of three years' experience in develop-
ment of methods of analysis, project airloads analysis, performance pre-
diction, and stability and control,

T I S S - - " S S S S S e e -

It you have experience and initiative in these fields, there is real promise
for you. Conadair builds the world famous Sabre jet, is now producing the
CL28, the largest aircraft ever built in Canoda, and is actively engoged
in odvanced work and development on new aoircraft as well as in Canada’s
guided missile program. Every encouragement is given to the man who
wants to “"break new ground” at Canadair.

CANADAIR OFFERS:—

® An excellent salary commensurate with the high responsibility of these
positions,

® Excellent pension and insurance plans.
® Liberal relocation allowonces.
® Convenient, expense paid, interviews for qualified applicants.

Enellent summer ond winter sparts are close by in Conodo and the U, 5. and
you'll enjoy the cultural and educational advantages of Montreal, o city foamous
for its interesting, cosmeapolitan way of life.

L. Wiebe, Dept. E.
CAMNADAIR LIMITED
P. O. Box 6087,
Montreal, Canada

ANADAIR

— AIECRAFT MAMUFACTURERS —

Send o resume of gquolificotions
including salary history to:

=]
(=
=

8= =a

LIMITED, MONTREAL, CANADA

A subsidiary of GEMERAL DYNAMICS CORPORATION, MNew York, N.Y. — Washington, D.C,

AYIATION WEEK, December 26, 1955
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EMPLOYMENT OPPORTUNITIES

_EXPANSION AT VICK

P . o i
iy LY P ai

| HYDRAULICS INDUSTRY

| GROWTH POTENTIAL

Indicative of the continuing rapid rate of growth
of the hydraulics industry 15 Vickers need for
the new 150,000 sq ft research, engineering
and administrative building shown above. No
manufacturing will be done here,

DESIGN ENGINEERS

Experienced product designers and recent
graduates with degrees in Mechanical, Aero-
nautical or Electrical Engineering.

AIRBORNE

Missile controls, jet engine controls, constant
speed drives, servo-mechanisms. valves and
complete aircraft hydraulic systems,

AUTOMOTIVE

Power steering and other hydraulic systems
and I“:ﬂ:n:135*.-::=:|r'ras for passenger cars and light
trucks.

MOBILE EQUIPMENT

Agriculture, construction, earth moving and
materials handling hydraulic units and com-
plete systems.

ICKERS$-
THE LEADING NAME IN
HYDRAULIC SYSTEMS

7378

. ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921

o M IS B TR

PROVIDES EXCEPTIONAL
OPPORTUNITIES FOR

Hydraulic, Mechanical & Electronic Engineers

RESEARCH AND DEVELOPMENT

ENGINEERS

Experienced theoretical and laboratory engi-
neers (mechanical and electronic) and phys-
icists.

TECHNICAL SALES ENGINEERS
Experienced Mechanical or Electrical Engineers
who have sales ability and are wi!ling to
relocate after training. Excellent opportunities
alrl.u for recent graduates to train for hydraulics
sales.

PRINCIPAL FIELDS OF APPLICATION FOR VICKERS HYDRAULICS

INDUSTRIAL MACHINERY

Components and complete systems for automa-
tion, numerical control, machine tools, mining,
textile, lumber, etc.

FEDERAL AND MARINE
Army ordnance, atomic energy, marine and
naval vessel components and complete systems.

- - - L]

These are really exceptional opportunities to
grow with a rapidly expanding company.
Mail resume of education, experience and
personal qualifications to

Salaried Personnel Depl.
Section 1155

VICKERS INCORPORATED

DIVISION OF SPERRY RAND CORPORATION
1400 OAKMAN BLVD. e DETROIT 32, MICH.

ERS INC._
= b &y 1

STRESS ANALYSTS
AND STRUCTURES ENGINEERS

Growing engineering research and devel-
opment organization needs men with one
to five years experience preferably in ther-
I mal and stress analysis, aircraft or missile
structural work.

| COMBUSTION

ENGINEERS

Requires o minimum of 3 years
in development of gos turbine
combustion chombers. For re-
search and development work
an aviafion gas turbine in
Southern Mew Englond area.
salary commensurate with abil-
ity and experience. Send resu-
me, Personnel Direclor

LYCOMING DIYV.

s s

EMGINEERS
2 POSITIONS

WITH ADVANCED
GUIDED MISSILES PROGRAM

Analytical, Mothematical, Statistical
ar Systems Bockground

Two responsible positions with Gen-
eral Electrie are now open, Work is
in the Inereasingly importont fAeld
of gulded missiles,

For sngineer with analytical-systenis ex-
perience orf background, an opEsriunity (o
assume responsiblilty for esiahlishing over-
all rMeasibiliily sahil compoesition of ADGEEE
weapens, Mizing and arming systems, Systeins
st meel Desle regulmemenis establigbied] T
Militnry Characteristics, Incloding cuarsGry
avuluntion, detinitlon of funefion, selecilon
of components 0 make up complete systems
and establishment of general regolremenis
and limitations which sub-systems and ocom-
pOEHtE must meet N saristying overall sys-
fern reaqul remenits.

For englneer with analyifcal-mathematleat
bockyround or oexperienee, work involving
statisties]l and analvibeal studies o esiablish
feasibillty, aceuracies, i afd premature
profmbilities applicable to Mxlng and arom-
Ing sysiems and enmponenis thereal [Or mis-
sile atomic weapons.

Exceptional worklng eonditlons, full
fucilities, extensive program of bene-
flis Including technieal courses,

Send complefe rosumd Lo
ME. JAMES HEVELIN
Special Defense Projects Dept.
Km, 2idA

GENERAL &3 ELECTRIC

2000 CAMPRELL AVE.
RCHENECTADY, N. X,

O s

| FLIGHT ENGINEERS

Box 749

JUNIOR EMGIMNEER

For Structures Group. Experience and for
training in mechanical engineering.

Send resume to Personnel Department,

Aerophysics Development Corporation

(Subsidiary of Studebaker-Pockard)
Santa Monica, California

AVCO MFG. CORP.

STRATFORD, CONM.

i —
BE SURE HE'S A

SKILLED PILOT % |

Company taken to the air? "P-E-A™ will supply ex-
actly the pilot you specify . . . carefully mrrreamdl,
peychologically rested . , o dependably safe! Complete
eonsultation service,

PILOTS EMPLOYMENT AGENCY
Teterboroe (M. J.) Airport, Hasbrouck Haights R-1214

Lockheed Afr Term., Burbank, Cal., THornwall 4-3646

immediote openings for flight engineers de-
siring international flight coreer (New York
Bawa), with

PAN AMERICAN
WORLD AIRWAYS |

Beginning salary $5670. Employee benefits
include retirement & life insurance plons,
30-day wvacations per yr., discount travel, efc.

Appliconts must be U. 5. citizens, mazimum
age thru 31 yrs.,, H.5. grads, college engi-
neers preferred, able to pass flight physical,
hi. 56" 1o 64",

Must hove AAE Licenses ond qualify for CAA
Flight Engineer Exam, OR, have completed
CAA Flight Engineer written exomination,

I Contact your nearest employment office:

28-19 Bridge Plaza Marth, LIC, M.Y. 5T 6-5838
Int'l Airpert, Miami, Flo. Tel. &4-5411
Int’l Airport, San Fronciseo, Cal. PL 5-7000
Saatile/Tacomao Int'l Airport, Seattle, Wash.
CHERRY 3-400
ar
Asst, Chief Flight Engineer, Int'l Airport
Houston, Texas. OLIVE 4-2573

POSITIONS VACANT

A & E ﬂ'-ll.‘.l:hill'llll:l- wanted for i_i:lll:npttr main-
tenance. Domestic and Foreign. Also need
helicopter pilots. P-85541, Aviation Week,

Helicopter FIIul——A.I:_E,. Mountain experi-
ence. and salesmanship. New Bell. Reply

P-5669, Aviation Week.

POSITION WANTED

Situation wanted: Airline pilot, 7100 hours
Aving time, ATR, age 36, background account
executive advertising ageney, radio publicity
and promotion, just returned from three
vears as Captain for nirline in Middle East,
knowledge of Europe desires executive pilot
pasition with sales connections, or promotion.
PW-8705, Aviation Week.

AYIATION WEEK, December 26, 1935

ELECTRO-
MECHANICAL

OPPORTUNITIES

in

SO. CALIF.
with
AUTONETICS

A Division of North
American Aviation, Inc,

During 10 years of research and development
in Missile Contrals, Morth Americon’s electro-
muechanical projects hove become so diverse
and important that a separate division named

AUTOMETICS has been formed. AUTOMETICS
still hos openings for engineers.

® GENEROUS TRAVEL & RE-
LOCATION ALLOWANCE

Fire Control Systems Engineers

Servomechanisms, Computer Design & Tech-
nigues, Kinematiec stodivs, IDDynamies, Elee-
trenie Compahent & Syvstein Deslgn & Preclsion
Instrument Development,

Flight Control Systems

Analvsis & Bynthesls of Bervomechanisma for
automatio control of long-range guided mis-
glles, Auto-pllot system development.

Flight Test Engineers—Data
Analysis
Eraluation of the Missile Flight Test and par-
tidpation in their planning and exstutlon.
Technical and sclentific background required.
Automatic Controls Engineers

Deslgn of sdvanced transisior cireults and hy-

draulle valves as applied (o computérs nnd
servomechanismes.  Varlad, interesting project

work for well-runded experienced applicants.

Relay Specialist

To assist Senlor Engineer in the Relay Evalti-
ation Program, Two yvears toward Enginsering

Degree or equivalent experienoe plis two years
hfﬂﬂil!l. hl!mufnﬂura. Teating of Applieation
of Choppers or Ralays.

Inertial Instrument Develop-

ment Engineers

Degred risqilredl. Work in analysis, Research,
Development and Manufacture of preclslon In-

ertlal Instrumenis and the Test Equlpmésit
and Techniques applicable to such Instruments,

Preliminary Analysis and
Design Engineers

Sanlor Enginesrs for coneeptual design, lay-
outs and enginesring analysis of assignments
on antomatio Aight control systems.

Instrumentation Engineers

Advaneed Scientific research, process and prod-
uct development In  electiro-mechanical  sand
dlectronies work., Origlnete and develag desizn
of complex controls systems and primary como-
ponent parts.

Electronics Engineers

Experfenced (A sarvo-fmiechanisnoid and tran-
sistor clreultry for analvsis, research and de-
welopmént In fire eonirol and ficht contral
Eysiimns,

Designers

AMechanieal, electrical and hydratlle enginesrs
for system and component design of airbome
eleciro-mechanical hardware and atfendang
groiifid suppdrt ofgulpmeat.

Draftsmen
Electrical and Mechanical.

Experimental Machinists

Urgent newd for only the top men in theler Aeld,
Extremely close tolerance work required

Sheet Metal Mechanics
Top men, experienced In electronics Packaging.

WRITE

ENGINEERING PERSONNEL
Dept. 9120-A

12214 Lokewood Bivd. Dawney, Calif,
AUTONETICS

A DIVISION OF

NORTH AMERICAN AVIATION, INC.

AYIATION WEEK, December 26, 1955

EMPLOYMENT OPPORTUNITIES

Opportunities

Republic Aviation

Greallv

with

AERODYNAMICIST An asercdvoamics engineer (1-4 yearz experlence)
experienced in analysis of scrodynamic date and stability problems. To
Investignte stability and contiol problems under supervision. Extremely
Interesting work In advanced problenss.

AERODYNAMICIST Man with ability to sombloe theoretical and prac-

tical aerodynamics to determine aerodynamilo load distributions and 1o
work In the feld of seroelastic analyslse. A background knowledge of
compressible and Incompressible flow of perfect fulds and an under-
sianding of basic engineering mathematies, 1s desirnble. This position
offers an exceptlonal opportunity for professional development In funda-
mifital acredynamie analvsis,

AERODYMNAMACIST For Flight Test Engtneer position. Aero sduestion
and esperlencs with abllity required. To work on planning and ansly-
g8 of high spesd experimental fight programs.

MATHEMATICIAN For Flight Test Englpeer position. Math education
requlred, alreralt experience preferred. To work on appligation of auin-
matic copiputing procedures for Night data. An opportunity to develop
niw technigues o an expanding fledd.

ELECTRONIC INSTRUMENTATION ENGINEER Three to flve years
aireralt Instrumentation experienes required. Knowledge of transdiuters,
amplifiers and recording equipment used in experimental research fost-
inng of hi-=peed jet adreraft i eassentinl,. Knowledge of servo loop theory
az applied fo alreraft svstems codpled with ability to properly Instro-
ment, reeord ad analvze g desirable. Graduate with E.E. degree
prefoarred.

Specialized openings for Thermodynamies ongineers in the followlng
catezories, B8, In M.E. or ALE. requined,

SENIOR THERMODYNAMICS ENGINEER (1) Four years eaxperiencs

with mgine control systems. (2) Inlet specialist, Four years experi-
rrce o hath subsonle and supersonde design, (33 Four years experiencae

in heat transfer.

SENIOR DYNAMICS ENGINEER Tositlon open for a gualified engi-
neer Lo work on flutter problems of supersonic alreraft and direet work
af other engineers, Opportunity to work an the most advanced high

performance alreraft which will challenge the Ingenuity of the man who
takes this joh, Severnl vears esperience In flutter analysis regulred,
Chanee for advancement goawd.

SENIOR STRESS ANALYST Engineering degree with a minimuom of 3
tn 5 yenrs stress analvsids and design experiente on major airframe
T P FEI A,

SR, WEIGHTS ENGINEER A.E. or M_E, degree preferred. Two open-
ings for welghts engineers with 2 or more years axpericnce ai the senior
level. Ome with struciural welghts, exsperience: the other requlres thor-
otigh knowledge with afreraft systems as they affect the welght problem.

You'll enjoy a top
pocident Insuranos

NMOTE THESE REPUBLIC BEMEFITS

silary seale, and important personal beneflts; e, health n!ptl
ap to $L00.000, eompansy paid, plus hospltal-surgical benefits

for the whole famlly: and 2/% of the cost of colleginte and graduate study,

NEW ALL-EXTENSE-I"AID REL{CATION PFLAN, for those living outside the
Mew York Clty and Long Island aren, relfeves vou of all financial worrdes. The
coinpany pays interview expenses for ouslifted candidates: actual and reasenable
cosds of Insured moving of household and personal effects, and when necessary,
free storage up to 30 devs., Also $10 per diem up to 30 days, while H:t'rllni:
wettled. And of eotrse you'll live and work on fabuloits Long Island, playgrouf

ol the enst coast,

FEREFEEREEEES

Pleaar gdélreas eomplele remume, il limtng
defofls af your technical hoekground, fol

Assistant Chief Engineer

Adiviimiafralion

Mr. R. L. Bortner

FTEFEFETETEE AVFATION

FARMINGDALE, LONG ISLAND, NEW YORK

ATTENTION PILOTS

WANTED
Pilots —Mechanics

Corporate {light operation requires the ad-
dition of a personable and skilled pilet with
capabilities o perform al command level.
Must be willing to {ly single engine niui.p-
ment in mouniainous lerrain with a high
dc?m of regularity commensurate with
safety. Duties will clso encompass co-pilot
functions on twin equipment and reguire
the ability to overzsee maintenance. For-
woard approprigte ralings, certified flight
time, and recent photo, Express willingness
and availability to travel for interview.

P-8526, Aviation Weelt
380 W. 42 8¢, New York 36, N. T.

EXPERIENCED ON BELL, PIASECKI &
SIKORSKY HELICOPTERS

For operations both in the Stales and in
Alaska. High wages—bonuses—expenses
paid. Pilots must have 200 hours in heli-
coplers, Mechanics musit have some heli-
copler experience. Year around operation.
Employment permanent for those qualified,
Opportunities for advancement,

Rick Helicopters, Inc.
P. 0. Box 217, Airport Branch

San Froncisco International Airport
San Francisco, California
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EMPLOYMENT OPPORTUNITIES

NGINEERS

HERE'S BIGGER
OPPORTUNITY

WITH A

GROWING
COMPANY
IN JET VTO

Look to the future with
Ryan — a stable, growing
aircraft company with 33
years ol expernence —where you'll
never feel “lost in the shuffle.” Join
aur salect staff of engineers and work on
challenging, diversified projects ke Ryan's
new automatic navigation system and the
world's first jet VTO aircraft!

You'll like working at Ryan and you'll enjoy living

finest climate. Write today to Engineering Professional Place-
ment, Engineering Division for full information. Your inguiry will
be held in strictest confidence.,

IMMEDIATE OPENINGS FOR:
Aircraft Designers  Electronics Engineers  Aerodynamicists Systems Analysts
Structures and Weight Control Engineers Power Plant Engineers

— g
Y RYAN AERONAUTICAL COMPANY
2103 Harbor Drive - San Diego 12, Califernia

\ IN SOUTHERN CALIFORNIA
1{ HAS EXCELLENT POSITIONS FOR

F,:.‘

i CIRCUIT DESIGNERS

:’ Pacific Division is engoged in the development of several advanced airborne
;_;: radar cquipments and missile guidonce systems for the United States
E Gum{nmenl. _Tht:se projects represent remarkably fine opportunities for
E:." experienced circuit design engineers with @ minimum of 3 to 4 years pro-
tﬁ.i fessional experience.

If you can qualify please write to Mr. W. C. Walker,
Engineering Employment Manager,

E‘f ”d j

PACIFIC DIVISION

“Bendix’ Aviation Corporation

HMORTH HOLLYWOOD CALIF,

o ey e

LOCKHEED
Aircraft Corporation
Georgia Division

INSTRUMENTATION
MECHANICS |

are needed in the Engineering
Flight Test Division.

To gualily. two years experience is re-

quired in one or more of the following:

1. Recording Oscillographs.

2. Continuous Balance Recording Polen-
liomelers.

3. Telemetering.

4. Flight Insiruments,
5. Strain Gauges.

Also should be familiar with circuits as-
sociated wilh this equipmenl.

Write in complete confidence
Dept. AW-1226

HAIRCHAFT CORPORARION

=Y

761 Peochtree 5t., M.E., Atlanta, Georgia

ENG!MNEER, EE

Guided Missile
ELECTRICAL SYSTEMS

Crutbrlea] Mlssiles §s ones of tho Pastost-grow-
ing, most vital of engloeering fields. This
is an opportdanity o work with Geperal
Eleptrie, o leader in thelr development
and produoction.

You'll be reguiced toa handls devalopmaont,
desien, apd component engineering of ele¢-
ftrifal Inlter-eonhedions nod ralaving s3v3-
tema. A BS In EE, pluz experience in de-
vislopimint or design of missile or aireradi
elecirical syalems 5 NeetsSsarry.

This department ls composed of high-
caliber men, and yoi’ll find working and
livlng eonditions in rhis upger New York
State Jocation wvery pleasant. Salary s
exrellent.

Hend revieme fo)

Mr. Jumes Hevelin
Specinl Defense Projects Dept.
HM-20:0%

SENERAL @D ELECTRIC

2000 CAMPRELL AVENUE
EOHENECTADY, N. Y.
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EMPLOYMENT OPPORTUNITIES

SPECIAL SERVICES

TO THE

AVIATION INDUSTRY

Remmert-
Werner

Inc. of Inc. of
5T. LOUIS TOLEDO

Lambert Field Express Airport
specialists in

DC3
| LODESTAR TWIN BEECH

Maintenance Overhaul
Inspection Conversion

PBY PARTS—NEW!
FPower Egg components immediately

available at our warchouse
28-P-5100 Quick Change uniis

2BD5000-3 Cowlings complete, L or R
Us012C5130 ©Oil Coolers

28-P-5520 Qil Cooler Scoops
Z28-P-5000 Engine Mounts

AP207]A Vacuum Pumps

Mew defoil parts of all thess componenis also

28-P-5142 Exhoust Coellectors I

I ovailoble at big savings—write for quofotions

230 Park Ave., N.Y.C. MuUrray Hill 8-3620

| &t. Louls, Mo,
|HC. FPErahing 1-1710

Has all Parts and Supplies for Executive
DC-3 LODESTAR BEECH
Alrframas Engines Radlos
A.R.C. Bendix Collins Lezar Sperry Wilcox

P&W Continental Wright Goedrich Goodysar

EXECUTIVE TRANSPORT AIRCRAFT
BEECHCRAFT - HfﬂdEEHEEb
CONVAIR GRUMMAM
DOUGLAS CESSHNA

AERDO COMMAMDER

WELSCH AVIATION CO.
60 Enst 42nd Street, Suite 729

Vi — 7 7 e P TR L
//CrusaderZPortrait’ i, ﬁerudwﬁ‘imm&ﬁa

NEW PROJECTS
FOR EXPERIENCED
AERODYNAMICISTS

To accept aerodynamics responsibilities on several new air-
craft and missile programs, including further development of
the FBU-1 Crusader, “The World's Fastest Navy Fighter”
and the highly successful Regulus guided missile. Openings
at {all levels, including positions as aerodynamics project
engineer.

Engin_m:rs wihlh two to ten years of general aerodynamics
experience will find this an excellent opportunity to join new
projects at their very beginning.

THEORETICAL AERODYNAMICISTS

Supersonic Aerodynamicist (analytical background )
Aerodynamic Heating Specialist

Supersonic Aerodynamicist [experimental background)
Avutomatic Stability and Centrol Specialist

Hypersonic Aerodynamicist [analytical baockground)

& & & @ @

These are all permanent positions on an engineering team
noted for its advanced designs and technical competency.

Chance Vought offers stability and advancement opportuni-
ties as well as the usual benefits including an excellent retire-
ment program and generous relocation allowance to Dallas
in the clean and uncrowded Southwest,
To arrange for a personal interview
and a

confidential evaluation of your qualifications
send a resume of your background to:

Engineering Personnel

CHANCE

QUGHT AIRCRAFT

INCO R PO R ATF D

P, O. BOX 5%07 DALLAS, TEXAS

New York 17, New York Murray HIll 7-5884

SALES REPRESENTATIVES

1
GEDRGE E.mﬂHEISMU,INL‘.

SALES AND ENGR. REPRESENTATIVES
Phons: MUrray 2-2731 TWX WI-250 WUX

Wichits, Kansan
ield Enpincering O cer

WICHITA, EANSAS CITY, FT. WORTH, 5T. LOUIS,

DALLAE, CEDAR RAPIDS, DENYER & SEATTLE

4231 East Du-u;!- 5,

AVIATION WEEK, December 26, 1955

Experienced Radio Man

WANTED | — KELLETT -

A rotary wing pioneer offers interesting os-
signments in advanced helicopter research
and development programs to

For AERODYNAMICISTS

Installation — Servicing

' | with 3 to 5 years aircraft experience, pre-
. v _ ferably, but not necessarily, in rotary wing
Air Borne Electronic work. Submit full details to —
Eq I.Iip ment Administrative Engineer

Kellett Aircraft Corporation

Box 468, Camden 1, N. J.

P=-B521. Aviation Week
330 W. 42 St.. New York 368, N. Y.




2 GRUMMAN G-21A's

=1 Exscutive with Hydromatic propellers, slsctric
guar, Mallard whesls angd brakes, low tims, excel.

lent radio. £2 Has Zoro time B0H on airframe,
engines, propellers,

2 SUPER WIDGEONS
=1 270 WP, 3-bladed pragellers, 233 hre. SOH and
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FOR SALE

DC-3 21/26 Passenger—202A Engines

Completo—Schedule Alrline Interior. Hadlos, Law-

atory, Galley, Airstair Door—Ower 5000 Hrs % go

before Overhaul.

Exira Engines, Radios and Spares Available.
Contact Owner DIRECT |

FR-E308, Aviantion Week :
1111 Wilshire Hivd., Los Angeles 17, Calif

RADAR

DC-3—B-23
Lodestar—PV's

Inquiries Invited
X-BAND C-BAND

PAGE AIRWAYS, inc.

Rochester Airport- Rochester, N. Y.

Immediate Delivery
We stock, overhaul and Install

WRIGHT FRATT & WHITHEY

R1820 R1830

—202, —36, —72 —T5, —92, —94

R2000 R1340 R985

and our most popular DC3 sngine
R1830 - SUPER - 92

ENGINE WORKS

Lambert Fleld Ine. St. Louls, Mo, |

C-47 - DC-3C
DOUGLAS AIRCRAFT

26 and 28 airline passenger aircraft
for immediate delivery on lease-pur-
chose, long term payment purchase or
straight cosh purchase ot below mar-
ket price. Aircraft in excellent condi-
tion having airstair door, outside bag-
gage compartment.
Call, write or wire . . .

WILLIAM C. WOLD ASSOCIATES

514 Fifth Ave. MHew York 36, M. Y.
Cable: BILLWOLD Tel. MUrray Hill 7-20350

Remmert-Werner

for
C-band
EIETI X-band

Lambert Field St. Louis, Mo.

WANTED

THREE SIKORSKY 5-5I
HELICOPTERS

600 1o BOO hours since new. with 3 spare
Wasp Jr. engines N.T.5.0. and complete
sel of spares lor about 6000 hours flying.
Ideal for complete helicopler operation.
Inguiries lo:
FR-R721, Aviation Week
330 W, 43 BL. New York dt. M X.

We Buy DC-3 and C-47

—also components, fuselages, center sections. Pre-
fer runout or needing work, alrline, paassnger, or
pargn, Pratt & Whitney or Wright, Stats price,

tlme, quantlty, type engines.
Wa are not brokers

REMMERT-WERNER, INC.
Lambert Fleld St. Louls, Mo. ‘

| [ AIRPLANES WANTED |

Need 50 Bonanzas, Navions, 180°s, 190,
170's, Aerc Commaonders, Tfni.n Navions,

Twin Hesches, elc.
W11l Buy Dealers’ Stocks New or Usad

Vest Aircraft Co.’s Skyranch
BOX 5308, DENVER 17, COLORADO

“Take a _Hending ;ar Reading’

for the BEST MAINTENANCE » OVERHAUL » MODIFICATION o INSTALLATION

READING AVIATION SERYICE, INC.

Munlicipal Alrport
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Phone 3-5255

Reading, Pennsylvanla

WANTED
EXECUTIVE DC-3, C-47 or HULL

LARGE MANUFACTURING COMFPANY

I W-B833, Aviation Week
BE0 N. Michigan Ave., Chicago 11, Il
-
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Many years of development work by Edo on hydrofoil-type hydro-

skis have paid off handsomely

in the remarkable performance of the

Martin PBM recently revealed by Glenn L. Martin Co. The hydro-ski
installation on this aircraft, designed and built by Edo, has greatly
extended the PBM’s rough water capabilities,

#F

First developed and extensively test flown by Edo under Navy con-
tract, the hydro-ski gives flying boats the capability of operating under
open ocean conditions heretofore impossible.

The Edo-type hydro-ski, with its double-lift characteristics and on
which Edo holds several patents, is equally applicable to very large,
or very high performance aircraft whose gross weight or landing speed
make the use of runways impractical.

For over 30 years Edo has pioneered in all things pertaining to the
operation of water-borne aircraft, Now, more than ever before Edo is
looked to for assistance in all forward-

Since 1925

thinking ideas to employ the limitless ex-
panses of water for faster, bigger aircraft
now on the drawing board.

CORPORATION

COLLEGE POINT, NEW YORK
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EDITORIAL

Congress Should Investigate CAA

A congressional investigation into the Civil Aeronautics
Administration early next vear 15 now certain. Sen.
A. 5. Mike Monroney, a Democrat from Oklahoma
who is chairman of the Aviation Subcommittee of the

Interstate and Foreign Commerce Committee, will spark
the mvestigation,

Sen. Monroney is now interested mamly in whether
civil aviation is being crippled by a “railroad-dominated”
group of top level Commerce Department officials and
whether recently-sacked CAA Administrator Frederick
B. Lee was a martvr in this cause.

While there was evidence that the future growth of
aviation was being restricted by budget-cutting policies
during the frst years of the Eisenhower Administration,
that policy has switched in the face of the growing crisis
in air trathc control.

Official Alarm

Top level Administration officials including those in
the Commerce, Defense and Budget Bureau bailiwicks
are now thoroughly alarmed over the civil and military
consequences of the rate at which air trafhic is outstrip-
ping the system™for identifying and controlling it.

When he concludes his investigation into CAA-
Commerce Department relations we strongly recommend
that Sen. Monroney direct the effort of his subcom-
mittee to probing the current crisis in air traffic control.
It he can develop a complete and accurate record on
the history of this crisis plus present and future plans
for handling it, Sen. Monroney will indeed be doing his
fellow members of Congress and the American people
a real service. For, as we have emphasized before, this
problem directly concerns every American citizen who
buys an airhine ticket or who pays Federal taxes for the
support of effective military airpower.

Questions for Probers

Here are some of the questions Sen. Monroney and
his colleagues should ask Secretarv of Commerce Sin-
clair Weeks, Under Secretary Louis Rothschild, the new
CAA Administrator Charles ]J. Lowen, his predecessor
Frederick B. Lee, and other witnesses from the Air
Coordinating Committee, the Budget Bureau’s Harding
advisory group, the Air Navigation Development Board
and the Pentagon:

Why has the Civil Aeronautics Administration air-
ways and air trafhc control system consistently lagged
far behind the growth of air trafhic?

How much of CAA’s current and future planning for
airways equipment duplicates equipment already in-
stalled or budgeted by the Air Force and Navy?

Why does the CAA shut off its traffic control radar

94

at the tightly congested Chicago, Washington and New
York airports when it rains and the trafhe control prob-
lem 15 worst?

Did CAA have any clectronic airways development
plan at all until early this fall?

Did top level CAA ofhcials juggle air trafhe hgures at
some airports to justify an instrument landing system -
stallation where actual trafhc did not justify it?

Were these airports in political districts where CAA
sought congressional support for its policies?

Did this action deprive heavily congested areas of dual
ILS installations acutely needed to handle current trat-
fic loads?

Why does London Airport have dual ILS installations
and multiple high intensity approach light installations
when no major U. S. airport is so equipped?

Why are there five different approach light svstems
currently installed on U. 5. airports?

How and why did the Special Working Group 13
(SWG-13) of the Air Coordinating Committee come
into existence?

Why did a CAA traffic controller write that he was
“tired of continually writing letters to the regional ad-
ministrator explaining near misses” of air trafic due to
faulty operations of his control center?

Why do experienced CAA traffic controllers transfer
out of overloaded centers to areas where trafhe 1s light?

What did the Harding advisory group report to top
level Budget Burean and Commerce Department ofh-
cials on the effects of the air trafhe control problem on
civil and mulitary aviation?

Is it necessary to establish a special air trafhic control
agency operating both Federal airways and trafhe control
centers and the military air defense warning net to fur-
nish both CAA and the military with the air traffic data
thev must have to perform their respective missions?

What will it really cost the taxpavers in effective air
defense, air transport safety and dollars if the CAA and
the Pentagon fail to develop a common clectronic air-
ways and air defense system that will meet the require-
ments of supersonic interceptors and jet transports?

Future at Stake

There is a fertile field for congressional investigation
along these lines. For it is Congress that will have to
authorize any new legislation and appropnate the bil-
lions for the establishment and operation of the new
system. Congress and the American people are entitled
to know the facts on this growing crisis in air traffic
control for it vitally affects the economic and military
future of our nation.

—Robert Hotz
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For accuracy in flight. ..

With 400-evele l_'llnipnu'nl', vou j1|1-il can't take
chanees . . . the very lives of both plmw and crew th']u.-ml

. you need accuracy

Vot need necurate input . . .

on its accurate n]wm!i:m. And to get accurate output,
23 i ! 5 . T «
during engineering and

manufacturing as well as in Hight. That's why makers

in manufacturing

anel testing of -“]H-l.'}'l‘.‘]l" {‘tlllii".ll‘.l'll.'llt.
Now, Leach offers a new 400-cyele power supply for

e available.

PRECISE 400 CYCLE POWER
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RECOVERY TIME ......

PHASE BALANCE .......
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]iil}}[}l'iltl.l]'}' or ill-l]]il”l use ,

RATING - . ciuisihisvaadisiviais
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Frequeney ... ....co0c00000

VOLTAGE MODULATION ........
FREQUENCY MODULATION ........... ..ccovens

WAVE FORM . ...covsnnnssanians

........... 3% rms totol harmonic content

of aircraft systems and components rw-r}'u.'}wri* th‘pmul
on Leach for the precise power needed during design

.. a complete package

ready to “plug-in.” Characteristics equal those of Leach’s
widely used mobile ground-power packages—the units
trusted for supplving precise power during vital
pre-Hight checkout— and ratings from 3 to 125 KVA

Send today for the latest brochure on
Leach’s broad line of 400-evele power supplies.
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. .3 phase—5to 125 KVA ot .8 P.F.
1 phose—3 to 85 KVA ot .8 P.F.

1509 for 5 minutes;

200%: for 5 seconds

oo 400 eps 4= 0 eps with
&0 <+ 0 :pi input
+ 1%

100 mil Iul:l:l nds

......................... less than 2555

. less than \25%
, .per MIL-E-7TEP4A

(2% rms availoble on special order)
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The Range Servo Analog Computer

... Over twenty-five different versions have
been assembled from a few basic “building
block’ components, Each version is tailored
to meet the specific requirements of a par-
ticular aircraft. In every version the ampli-
fier, power supply and modulator are the
same components.
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‘When the U. S. Air Force selects a leading airframe manufacturer

These words characterize the Air Force’s

Weapons Sy

g

stem Concept

<

 ¢| kes teamwork!

such as North American Aviation to satisfy the demand: 'Give Us
A Weapen...Ready To Go'’, North American assumes the total
system responsibility. Proper execution of such a responsibility
involves a huge and complicated effort and requires the special
skills of thousands of sub-contractors both large and small.

The total weapon system comprises major equipment systems
such as fire control, navigation, flight control and engine control.
Each must be adequate in itself and yet be compatible and closely
integrated with the other systems in the total weapon. As one of
the foremost designers and producers of major sub-systems and
components, Servomechanisms plays a vital role in the weapons
system concept. Our customers, the leading airframe and major
system manufacturers, know they can rely on Servomechanisms to
provide the proven engineering and production experience
necessary to fulfill their exacting requirements so that they can
satisfy the demand: “'Give Us A Weapon...Ready To Go",

o

WESTERN DIVISION —
12500 Aviation Blvd., Hawthorne, California
EASTERN DIVISION —

Post and Stewart Avenues, Westbury, New York

COMPONENTS DIVISION —
625 Main Street, Westbury, New York



