LINE MATERIAL
lights more runways

than do all other
high intensity runzay lighting
systems combined

Some commercial airports thﬂ' have As the pioneer in High Intensity Runway Lighting,

: L.-M is the recognized leader, both in the quality of
IHS'CIIIEd i orderEd its equipment and in the number of major airports
L-M high intensity runway lighting using this equipment. The units provide the very

high intensity of 180,000 beam candlepower without

glare to the pilot.
BIRMINGHAM ¢ BOSTON + CHATTANOOGA ¢ CHICAGO Not so spectacular but equally important is L-M

JACKSON * KNOXVILLE * MADISON, WIS. * MILWAUKEE Medium Intensity lighting fn:rr smaller airports and
secondary runways and taxiways at large ports.
MINNEAPOLIS-ST. PAUL * NASHVILLE * NEWARK These units may be purchased as part of L-M’s com-
plete airport lighting ‘“‘package.’” This lighting is
NEW YORK International * NEW YORK (LaGuardia) highly efficient, CAA approved, with complete con-
trol equipment, and costs as little as $1 per foot of
OKLAHOMA CITY +* PHILADELPHIA International runway.
Also available: large and Il rotati b Se Ly maer Fa
PHOENIX * RALEIGH-DURHAM + ST. JOSEPH, MO. S RIS SRR ARG SIRT. TOMALINE NERERTRE  focus High intemsity rans
obstruction lights, control panels, and auxiliary way unit? Ask the L-M
ST. LOUIS * SALT LAKE CITY * WINSTON-SALEM equipment. Write for literature and full information Field Engineer for Bul-
on L-M’s Airport Lighting Engineering. Ask the letin 49050!
WORCESTER * AMSTERDAM <+ BRUSSELS * CANTON L.-M Field Engineer or write Line Material, Airport

Lighting Division, East Stroudsburg, Pennsylvania.
DUBLIN * HANKOW +* IRAN (Mehrabad) * PANAMA CITY

PARIS (Orly) * RINNEANA <+« SHANGHAI

LINE MAITERIAL Airport Lightin
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“%stinghouse

7 S 34 TURBOETS

power the Lockheed XF-90 penetration fighter

The tactical sweeps assigned two this Air Force tal area and light weighc . . . characteristic of

fighter take it far behind enemy lines. Such Westinghouse axial-low design . . . make pos-

missions demand the maximum in fuel economy,

sible high performance fighters like the XF-90.

J-54000

performance and reliability of the aircraft’s
power plant.

T'o meet these requirements, Lockheed selected
Westinghouse ]J-34 Turbojets. Their small fron-
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Now DC-4 operators, 100, can
cuf brake maintenance cosis

HE AIRLINES that have switched
their DC-3s to B. F. Goodrich
brakes have made important reductions
in maintenance costs. TWA reports sub-
stantial savings on its Stratoliner brake
maintenance after making the switch.
Now DC-4 operators can do the same!
The CAA hasapproved B. F.Goodrich
brakes for the DC-4, following exten-
sive tests by Capiral Airlines.

Simple design is the reason behind
the low upkeep of B. F. Goodrich Ex-
pander Tube brakes. Many of the extra
parts and linkages found in other brakes
are eliminated. A screwdriver and

wrench are the only rtools needed for
relining. Full-circle braking action and
low-pressure operation make for slower,
more even wear. New, cemenced brake
blocks that use no rivers permut use of
all the lining. As a result, maintenance
man-hours, flying-time losses and
replacement costs are all cuc!

What's more, pilots report they like
the "operational feel”. This brake can-
not lock or grab. It responds smoothly
to minimum pressure. It takes emer-
gency overloads better.

The B. F. Goodrich brake also saves
weight, It can be designed lighrer for

a given amount of kinetic energy than
any other brake.

Here are a few of the planes that are
reaping these benefits of the BFG wheel
and brake assembly: Stratocruiser, B-36,
Constitution, B-47, Navion, C-124,
B-45, P2V4, F-84, converted DC-3s,
converted Scratoliners. Put your DC-4s
in this good company. The B. F.Goodrich
Company, Aeronantical Div., Akron, O.

B.E Goodrich

FIRST IN RUBEBER



With men who
specify aircraft
controls...

FOR WIRE CORD AND STRAND,
Roebling is the oldest name in aviation. The
plane that made history at Kitty Hawk was
Roebling equipped. And from that day,
Roebling aircratt products have kept pace
with aviation's spectacular advance.

Roebling aircraft products are made ina
full range of sizes and constructions, and
meet the most stringent specifications. Cord
can be furnished in stock lengths or in com-
plete assemblies . . . fittings are available
tor every requirement.

Write for catalog material and full in-
formation on Roebling products .. . . every
one topflight for sure, safe control. Aircord
Division: John A. Roebling's Sons Com-

pany, Trenton 2, New Jersey.
I
ROEBLIN
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Martin's new PA4M Mercator looks like a twin-
engine plane. Acrually each of its nacelles houses
two engines—a J-33 wrbojer in addition to the
Wasp Major piston engine.

¥ i _-_ i..r_r-ll 'f:'.__
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J-M Thermoflex Insuvlation Blanket
applied o exhaust cone of the ]J-33
turbojet engine used in the Mercator.
This light weight, Aexible insulation
bath protects adjacent parts of the
plane from the intense hear and con-
tributes to the efficiency of the jet
propulsion.

Johns-Manville
PRODUCTS for the AVIATION INDUSTRY

Paockings and Gaskets « Friction Matarials » Insulations

et Asbestos Textiles » Transite Conduit « Transite Pipe
i ’u' I Industrial Building Materials

PO BT '

3 :
b,

L

L L

o o
-t
=1 gl ey o

NERMOFLEX BLANKETS

. « « insulate engine cones of
Martin P4A4M “Mercator’’

SHIELDING the air frame of this new
Navy plane against the intense heat gen-
erated during takeoffs and high speed
runs under jet power was a problem that
called for insulation of a very special kind.

The answer was found—as it has been
for most other current model jet-powered
planes—in Johns-Manville Thermoflex
Insulation Blankets.

These flexible blankets have all the
physical and thermal characteristics nec-
essary to meet the critical insulation re-
quirements of jet design. The Thermoflex
felt has a density of 4 lb. per cu. ft. and,
at 800 F. mean temperature,, a conductivity
of only 0.76*. This felt is sealed between
sheets of corrosion-resistant Inconel or
stainless steel foils to prevent the pene-
tration of oil. The complete blankert

weighs as little as 0.30 pounds per sq. ft.

Special grooving of the inner foil on
Thermoflex Blankets facilitates installa-
tion and insures a precision fit around
cylindrical and conical surfaces. Preci-
sion also goes into fabrication, assuring
accurately located cutouts for fuel lines,
thermocouple leads, etc., which may be
hung directly on the blanket surface.
Thermoflex Blankets, though sealed, do
not ""puff up" when heat is applied.

Thermoflex Blankets are custom-made
to insulate exhaust cones, tail pipes, tur-
bine casings and after-burners of turbojert,
turboprop and auxiliary power units.
Other special designs are available for
cabin heating and thermal de-icing units.

For further information, send for book-
let AV-1A. Just use the coupon below.

*Btu in. per hr. per sq. ft. per degree F

I T T I — S e [ E— — — —_— e e ———

I Johns-Manville
| Box 290, New York 16, N. Y.
| Send me your booklet AV-1A conwining further in-
| formation about Thermoflex Blankets and other Johns-
| Manville products for the aviation industry.
= Name
I Company Pasition __
P— Address _ = -
. i City Stare .

AW-1




CP HOT DIMPLER

for hot dimpling
of magnesium
and the harder
aluminum alloys

In dimpling magnesium and the
harder aluminum alloys, the ap-
plication of heat is recommended
to eliminate cracked dimples.

Developed for this type of
work, the new CP Hot Dimpler
incorporates Zephyr coin edge
dimpling punches and dies which
insure accurate nesting of dim-
ples. Write for detailed informa-
tion on the new CP-450-EA hot

dimpler.

TooLh COMPARNY

q,_) CHicacoa Pneumaric

B Easr 441h Street. New York 17, N Y

AR COMPRESSORS « AIRCRAFT ACTUATORS
PNEUMATIC and PNEUDRAULIC RIVETERS
HYDRAULIC RIVETERS « ELECTRIC TOOLS

NEWS DIGEST

DOMESTIC

NWA Martin 2-0-2 crashed into a
residence outside Minneapolis Airport
while attempting an instrument landing
during a blizzard. Early reports indi-
cated all ten passengers and crew of
three were killed, two residents of the
house killed and three critically injured.

First commercial use of jet engine
pod installations under study of Boeing
Airplane Co. for the Stratocriuser is
expected to increase cruising speed of
the big airplanes around 40 mph., give
increased rate of climb and make it pos-
sible to carry higher gross weight for
which the airframe is already stressed.
One Boeing study contemplates use of
two Westinghouse J-34 turbojets slung
in pods at wingtips. This engine is
rated up to 3400 thrust 1b. and would
give the Stratocruiser a total of 6300
thrust 1b. in addition to power from its
four Wasp Major reciprocating engines.
The studies have been shown to engi-
neers of airlines using the Stratocruisers,
with especial reference to the trans-At-
lantic routes, and have reportedly been
well received in a preliminary stage. It
is estimated that the new version would
carry enough higher gross weight to
carry extra fuel load for the jets as well
as possibly additional weight for cargo
OT passengers.

econd and final Glenn L. Martin
DB-51, three-jet-engined ground sup-
port bomber built for USAF, is under-
going ground tests. First has been
under flight test four months. After
flight tests of second, both will go to
Air Materiel Command for service eval-
uation.

Personal and executive plane ship-
ments in January totaled 152 by eight
companies, Personal Aircraft Council
of Aircraft Industries Assn. reports. In-
cluded among the two- to ten-place
craft: 108 of four places or more, 44
two-place. Total dollar value was 5844,-
000 against $520,000 for 102 shipments
the previous month,

Vice Adm. John W. Reeves, Jr.,
Naval air training chief, will be retired
for age May 1, then recalled to active
duty to head an enlarged Naval Inspec-
tor General's ofhce.

Bell Aircraft Corp. Buffalo, has de-
cided to transfer its Prime Mover oper-
ation to an independent company. The
Prime Mover Co. has been formed at
Muscatine, lowa, to manufacture and
distribute the product. Bell is contin-
ning to accept orders and make deliv-
eries from its own plant, and will par-
ticipate in the new company for at least
15 years.

United Air Lines expects to take

delivery Mar. 31 on the frst of hve
DC-6s ordered last August. All the new
planes should be on hand by the end of
une.
: A Kansas Air National Guard Thun-
derjet flew the 232 miles from Amarillo,
Tex., to Oklahoma Eil%;, Okla., in 19
min. at an average of 732 mph. Pilot
was Capt. Ivan Behel of the 127th
Fighter Squadron at Wichita, Kans. Re-
public Aviation Corp., which made the
plane, said a “healthy tailwind” helped.
Henry Bray Taylor, 57, veteran flyer
and flight safety expert, died at San
Francisco of a heart ailment. He had
been CAA safety agent at San Francisco
Airport.

FINANCIAL

Ryan Aeronautical Co. earnings for
the 1949 fiscal vear ended Oct. 31 were
$358,052, equivalent to 91 cents per
share on outstanding shares, compared
with $356,603, or 90 cents per share,
the preceding vear. Gross revenue in
1"?491: was $15,014,564, of which the
Airplane division accounted for $8,736,-
821 and Metal Products division $%6,-
277,743.

Westinghouse Electric Corp. re-
ported 1949 net income of $67,268,555.
The amount, largest vear's net in com-
pany history, equalled $4.95 a share on
common stock after preferred stock
dividends, and compared with 1948
net income of $55,656,351, or $4.11
a share on common stock. In its annual
report, the company disclosed that 1949
jet engine production was 50 percent
above 1948.

INTERNATIONAL

Panair do Brasil, affiliate of Pan
American World Airways, is seriously
considering purchase of de Havilland
Comets for use in Brazil. Paulo Sam-
paio, president of the hne, went to
England at de Havilland invitation for
the Turbojet-powered Comet’s final
test late in February.

Linea Aeropostal Venezolana, gov-
ernment-owned Venezuelan operator,
has received a foreign air carrier permit
from the Civil Aeronautics Board to fly
between Maiquetia (Caracas), Vene-
zuela, and Montreal, Canada, via Hav-
ana and New York for three years. The
rights are identical with those given
LAV in 1946. LAV recently was given
the aviation safety award for 1949 by
the Inter-American Safety Council.

Iberia, Spanish airline, will be granted
a Mexican permit to start commercial
air service between Madrd and Mexico

City.

AVIATION WEEK, March 13, 1950

THE AVIATION WEEK

Mobilization Planning—A Staff Report

Air force industrial mobilization planning slashed by so-
called “economy” in two succesive vears is falling farther and
farther behind its long-range schedule.

Typical of preparedness curtailments necessitated by De-
fense Department budget cuts is a recent statement by Maj.
Gen. O. R. Cook, AMC director of procurement and indus-
trial planning, that it has been necessary because of cutbacks
to scratch 18 out of an original 58 manufacturers’ methods
pm{'%tta previously selected for investigation by USAF funds
in 1950.

Owverall industrial planning budget for 1950 for the Air
Force was cut approximately from $16.9 million originally
requested in the Truman budget, to 315 million, and the
1951 budget has been further reduced to $14 million.

Manufacturing methods studies have proved one of the
most profitable forms of industrial planning, since they result
in designing and developing of new high-volume tooling and
production methods, improved basic metalworking tech-
niques and new types of production equipment and processes,
aimed at large savings of manhours and increased produc-
tion volume for all-out industrial mobilization.

Purchasing the necessary engineering and technical services
to develop this improved mlgurne production knowhow, is
especially important in the case of aircraft components,
whose manufacturers cannot afford to develop such tech-
niques themselves with the low volume orders for compo-
nents currently provided.

Available for industrial preparedness measures for 1951
under President Truman's budget will be $10.5 million, as
compared to 513 million originally allotted for fiscal 1950, a
reduction of approximately 20 percent in the face of the
rapid continuing expansion of Russian airpower. (The $13
million was later reduced to $10.6 million for 1950 by order
of Secretary Johnson.)

Industrial preparedness measures for 1951 break down into
seven categories:

® Mobilization preparedness, $2,747,087.

® Licensor-licensee contracts, $2.065,994.

® Subcontractor preparedness contracts, $370,000.
e Basic studies, $100,000,

e Manufacturing methods, $4,694,000.

e Materials planning, $525,000.

e Air Force contribution to Joint Armed Services Medical
Procurement Agency, $31,619.

Example of the planning that is being done under these
contracts is the case of the Pratt & Whitney R-4360 engine
which currently powers the Convair B-36 and Boeing B-50
bombers, and Fairchild C-119 and Douglas C-124 transport
EHES' After planning with the prime contractor, Pratt &

itney, is sufhciently developed, it is extended by contract
mto licensor-licensee contracts with the autﬂmm{:iiﬂ com-
panies who have actepted licenses to produce the engine in
warhime—Ford, Nash and Buick. The licensor and licensee
companies then select subcontractors and vendors, makers
of valves, forgings, castings, accessories and components, etc.,
who will be asked to plan their contributions to a wartime
level of production of this engine. Similar contracts cover
such mobilization items as:

e Wright R-1300 engine for the T-28 North American
trainer,
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e GE J-47 and Allison J-35 engines.

e Curtiss and Hamilton Standard propellers for the B-50 and
C-119.

¢ Radio and radar equipment.
e I'ire-control systems,
e Bombing system components.

 Turbo-superchargers.

» Airframes of North American F-86, Republic F-5+, Bocing
B-47 and Boeing B-50, where licensing presents unusual
problems.

Vital in the overall planning is the materials program
which takes the lead in conserving critical materials such as
cobalt and columbium and developing substitutes for them.
It also develops plastics and increasing uses in aircraft and
missiles for magnesium, stainless steel and other more plenti-
ful materials.

The basic studies made by industrial researchers under
other contracts estimate and project the industry potential
and determine the kind and amount of resources required to
support such a potential. They develop these estimates and
projections through fact gathering followed by analyses and
interpretation.

Of the $14-million total asked for 1951, maintenance of
four reserve Air Force plants requires 51,654,000, Plants are
at Omaha, Marietta, Ga., Cleveland Municipal Airport and
Lockland, Ohio. Twenty-five other Air Force-owned plants
are under lease to commercial enterprises and are available in
emergency for Air Force production within 60 days, but are
maintained by the lessor companies.

Out of the $14 million also comes $605,000 for mamte-
nance and corrosion prevention on the reserve of 30,287
machine tools; 15,497 related production equipment items;
2234 clectric motors, and 6998 hand tools and gauges. held
for use in event of industrial mobilization. (It has been re-
ported recently that many of these machine tools are not in
readiness (Aviation WEER, Jan. 30) because no defective
parts have been replaced or even ordered, and that it would
take a delay of almost a year before thev could be put into
operation, when the machines were reactivated.)

Brig. Gen, A. A. Kessler, Jr., USAF staff director of pro-
curement and industrial planning, recently admutted to
Congress that nearly 10 percent of the total 1951 industrial
planning budget was for salaries and travel expenses of De-
fense Department personnel. Gen. Kessler said that out of
the 514-million total budget, $1,111,700 went for salaries
and $95,200 for travel expenses.

Kessler emphasized the importance of high grade planning
personnel and continuity of personnel in the planning work,
and the need for their travel to confer with aircraft industry
leaders at their plants.

He also emphasized the importance of the overall program
in shortening the time required in an emergency for “our
production machinery to reach high gear.”

“With these funds,” said Kessler, “we are buying time.”

But Gen. Kessler omitted mentioning to Congress that the
amounts pared from the industrial planning budgets, large
percentage-wise but relatively small in dollars compared to
other defense budget items, would have bought more time,
if thev had been retained,

Perhaps in the long-range planning schedule, they could
buy enough more time to make the decisive difference
between victory and defeat.
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Changes

> Merger—W. D. Strohmeier, former presi-
dent of Strohmeier Associates, aviation pub-
lic relations and advertising firm, has been
named vice-president m the merger of hus
Dawvis-Parsons, Inc.,, New

company with

last week carrying
rg;hturs as the 21'5
under the mutual defense assistance program of the North Atlantic Pact.
Planes were drawn from storage at Navy bases, modernized and ferried to

Vought F4U
Norfolk for the delivery. Carrier also is a U. S.-built craft, originally sup-

2

: ATy, :

lied to the British under Lend-Lease and transferred to the French in
P

P
April, 1945.
> New 75-mm. Skysweeper anti-aireraft rifle developed by Ordnance
Department and now slated for procurement is last of the conventional
anti-aircraft weapons, and is expected to be succeeded by ground-to-air
missiles. The interim Skysweeper has an integral radar-directed fire control
now under way to combine USAF's

system and V'I-fused ammunition, and tests have indicated it is capable of
detecting and hitting planes at extreme altitudes and at supersonic speeds
a similar Ordnance missile project is

t wing
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“The New

ELECTRIC ROTARY ACTUATOR

SIDE MOUNTING
WEIGHT: 2.25 |bs.

%:?___:::—:;j_:___ r

The new TRIM TROL is now greatly re-

duced in size and weight without sacrificing
capacity or performance. Developed from

the original models, which have enjoyed

wide acceptance, these new units are avail-
able with the two mounting arrangements

illustrated.
B Static Capacity—1500 inch pounds, min.
B Operating Load Capacity—350 in. Ibs. (5td. Ratio)

B Position Transmitter or Potentiometer Built In.

B Compliance with all applicable specifications.
POSITIONING CONTROL

or electrical synchroniz-
ing available with our

“SERVOSYN" unit,

NOW ALSO AVAILABLE |

“LEADING EDGE" MOUNTING
110 VOLT - 60 CYCLE
SINGLE PHASE AC \

meeting, Aircraft
fices, Washington, D. C.

Mar. 15-16—85th National Aircraft Stand-
ards Hotel Congressional,
Washington, D. C.

Mar. Z24—Fifth annual flight propulsion

&
meeting, sponsored by the Institute of
the Aeronautical Sciences, Carter Hotel,

Cleveland.
Mar. 27-28—Amernican Society for Testing
Matenals, Committee ID-14, spring meet-
ing, 1916 Race St., Philadelphia.

Mar. 28-31—National Plastics Exposition,

g
sponsored by Society of the Plastics In-
dustry, Navy Pier, Chicago.
Mar. 30-31—Sixth annual helicopter forum,
sponsored by the American Helicopter

Society and the Institute of the Aero-
nautical Sciences, Ben Franklin Hotel,

Philadelphia.

Mar. 31—Greater New York Safe
conference on air travel safety, Hotel

Statler, New York, N. Y.

Apr. 4-6—Engineering and Maintenance
conference, Air Transport Assn., Hotel
Continental, Kansas City.

Apr. 4-8—National Production Exposition,
sponsored by the Chicago Technical So-
cieties Council, Stevens Hotel, Chicago.

P
Apr. 6—120th National Aircraft Standards
Committee western division meeting, Air-
craft Industries Assn, offices, Los Angeles,

Apr. 10-12—Annual convention, American

Calif.
Society of Lubrication Engineers, Hotel
Statler, Detroit.

Apr. 12—American Society of Mechanical

P
Apr. 16-20—Annual business meeting, Amer-

York.

» New Appointments—Mathieson Chemical
Corp. appointed Stanley De J. Osborne vice
resident and treasurer. He was vp, traffic,

sales, for Eastern Aur Lines . . . Jim Rice, for-
mer engineer with Airworthiness Section,

CAB Satfety Bureau, joined Aircraft Industries
Assn., to take charge of technical commuttee

activities on the West Coast . . . Kellett Air-
. . New sales

craft Corp.,, Camden, N. J., made Charles
. |
[

A. Bamett chief engineer

manager for Romec division of Lear, Inc., is
" Atkinson. He was with Amer-

ican Airlines for 10 years, and was service “

R. 5. “R

manager for Parker Appliance Co.
Acroproducts division of General Motors
named R. C. Treseder and T. P. Williams
assistant chief engineers. Treseder was chief

Counacil

in day or night operations. Stud

Boeing GAPA missile project wit
expected to provide successor to Skysweeper.

hg
interceptor” instead of all-pu

Redesignation of the D version of the North American F-86

hter as the F-95A is accompanied by reclassification of the plane as
purpose fighter. Modifications on the F-95A

from the I-86 standard fighter version (AVIATION WEEK, Jan. 2)

included lowering nose inlet duct to provide space for search radar in the

J-47 turbojet, normally |

4E Thunderjet Aighters
layed hob with the

P
g
nose, and addition of an afterbumer for the GE
rated at 5200-1b, thrust.

» Grounding order from USAF on all Republic F-8
because of Allison J-35-A-17 engine problems,
combined Operation Portrex’s air support in which many of the planes
were to have been used. Allison reported troubles were traced to engine
estigation of the hearing
and engineering recommendations were

design engineer and is former head of Air
Materiel mmand’s propeller test labora-
Willlams was section head of maodel

tory.
shop, chemical and metallurgical laboratories

for Aeroproducts. He has been with GM
more than 10 years.

Franklin D. (Jimmy) Walker has joined
the Hartford, Conn., office of Platt-Forbes,
Inc., advertising agency and will handle
copy for United Aircraft’s division. He was
in Fairchild’s public relations office until

P
the company-wide reshuffle last fall.

Elections and Honors

Engincers, Aviation and Gas Turbine di-
vision, Hotel Statler, Washington, D, C.

ican Assn. of Airport Executives, Neil
House Hotel, Columbus, Ohio.
Apr. 17-19-1950 aeronautic meeting, So-

ciety of Automotive Engincers, Hotel
Jersey State Aviation Director

P
Statler, New York City,
Apr. 24-26—Airport Operators Council, third
annual meeting, Hotel Carter, Cleveland.
Apr. 26—Stainless steel valve clinie, spon-
sored by Cooper Alloy Foundry Co., Ho-
tel Statler, Buffalo.
Apr. 29-30—Fifth annual southeastern air Aeronautics Commission
show and exposition, Jacksonville, Fla.
May 3-4—15th National Aircraft Standards
Committee national meeting, Aircraft In- board of Curtiss-Wright.
dustries Assn. offices, Los Angeles, Calif,
g of

May 5-6—Midwestern conference on fluid
dynamics and the national meetin
the American Physical Society, fuid
dynamics division, University of Illinois,
of Women's
Co., Inc.
four new directors.

Gill Robb Wilson, aviation columnist of

the New York Herald Tribune, has been
designated Republican candidate for U, §,
Representative in New Jersev's Fourth Con.
gressional District. Wilson s former New

. . . Governor

Earl Warren has appointed Earl D, Prudden,
. New director

vp at Ryan Aeronautical Co., to California
of Aircraft Maintenance International, Inc,,
15 Guy W. Vaughan, former chairman of the
Fir
mainténance and overhaul service on con-
tract basis exclusively to airlines, and
ing construction of permanent hangars, has

been servicing airlines in temporary facilities
at Idlewild. Vaughan also is a director of
Manufacturers Trust Co,, T. E. Conklin
Brass & Copper Co., and a member of the
execubive committee of Western Electric
.« . Southern Airways has elected
They Robert Z.
Cates, Spartanburg, 5. C.; Cecil A, Beasley,
Jr., Washington, D. C.: Ekton B. Stephens

roughness resulting from bearing difficulties. Inv

lubrication system was started
made to USAF to rectify the trouble.

» USAF has set overhaul period at 225 hr. for the Pratt & Whitne
R-4360 Wasp Major engine currently used in operational B-36 inter-
ry limit of five overhauls before
period for the four GE J-47
on the B-36s is set at 92 hr., while
wering the Republic F-84Es

[ asp
continental bombers, with a customa
engine is retired from service. Owverhaul
turbojets now being installed in pods
I overhaul on the Allison J-35-A-17 turbojets

1s set at 150 hr., with five to eight overhauls for the jet engines.

» VASP Aerovias, Brazil, purchased six Swedish-built SAAB 90 Scandia
transports last week for just under $2 million. Transports are powered I
with Pratt & Whitney's R-2180 engines developing 1650 hp. for takeoff.

Planes are five production craft and the prototype, all in the non-pressur-
1ized cabin 33,600-1hb. gross weight version. Sales were the first for SAAR ‘
> Kansas City gas turbine plant of Westinghouse Electric Corp. which
per-

in South America.
began operations in January, is assembling jet engines from parts shipped
in from Pittsburgh and from subcontractors, but will saon start fabrica-
rts also. Westinghouse jet engine output was 50

E
cent greater in 1949 than in 1948, and considerable additional increase is

tion of jet engine
expected in 1950 as a result of new Kansas City facility.
» Navy has announced a new titanium alloy, including among other
ingredients besides the basic light weight metal, 5 percent chromium and
AT primary
5, tailpipe shrouds, engine
because of the advantages of

provides
3 percent aluminum. As previously reported in Aviation WEeEK,

i1
pend-

|
igh corrosion resistance and ability to
but

| Dses for titanium alloys are in gas turbine blade
firewalls and other jet engine applications,
the high strength-weight ratio,
retain its hasu:l roperties at high temperatures. Its use in engines, Navy
anticipates, will make possible not only greater engine powers,
ty because of lightness. The
n-strategic

improved range, payload and maneuverabili
in the U. S. and Canada, thus becoming non-critical and no

Y I

material also has the advantage of being available as ore in large quantities

whenever it is produced in quantity.

Urbana,
May 18-20—Annual Meetin
National Aeronautical Assn., Tulsa, Okla,
May 19-20—Seventh annual personal air-
craft meeting, sponsored by Institute of
Hotel,

Sciences, Lassen
treasurer .

Aeronautical
Wichita, Kans.
PICTURE CREDITS
11—Glenn L. Martin Co.: 12—INP: 16—
o, ;

17—Boeing Alrplane
Flight Magazine; 28, 29—Crash Injury Re-
search ; 46—(Ryan) PAA, (Behncke) Wide

18—

NACA ;

IR EORNE =

ACCESSORIES CORPORATION

25 MONTGOMERY ST. = HILLSIDE 5, NEW JERSEY

6926 MELROSE AVE. » HOLLYWOOD 38, CALIFORNIA
W. N. WRIGHT = DALLAS, TEXAS

The Ontario HUGHES OWENS CO. LTD. = OTTAWA, CANADA

World ;: 48—British Combine.
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g
and Emest H. Woods, of Birmingham, Ala,
Beasley also was named assistant secretary

and F. L. McLeod was named assistant
. Piedmont Aviaton, Inc., made

R. D. Hag::r vice president, traffic, and as-

sistant to the president.
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OPERATING A FEEDER
SERVICE PROFITABLY
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BONANZA AIR LINES' "Route of the Gold
Strikes'” now links Arizona with H-E‘h"ﬂ-dﬂ—lﬁ- ﬂrsl
to bring the facilities of air transportation, air
mail, air express and freight to many Nevada and
Arizona towns never before serviced h"i"'lEEl'l eduled
air carrier, Under the able bmdame of its presi-
dent, Edmund Converse, Bonanza Air Lines—with
headquarters in Las Vegas—has steadily increased
the scope of its operations and SErvice. “Typical of
Bonanza's insistence on quality is the fact that it
uses Texaco Aviation Gasoline and Texaco Air-

TEXAES

Bonanza Air Lines uses Texaco Aviation Products
and Lubrication Engineering Service

Profitable feeder operations call for keep-
ing schedules up and costs down. Texaco
can help notably with both — as Bonanza
and similar airlines everywhere will gladly
tell you.

Texaco Lubrication Engineering Serv-
ice, for example, can suggest many ways
of redu-::ing maintenance costs . . . prac-
tical, proved ideas that simplify service
and lubrication PIDEEdHI.'ES,, and keep the
number of lubricants required at a
minimum.

Texaco Aviation Fuels and Lubricants,
of course, are uniformly tops in quality

. assurance of dependable engine per-
formance. That is why they are so widely
preferred throughout the industry . . .
why, in fact, mere revenue airline miles in
the U. 5. are flown with Texaco Awrcraft
Engine Oil than with any other brand.

Let a Texaco Aviation Representative
help your operation achieve major airline
maintenance economies, Just call the near-
est of the more than 2,000 Texaco Whole-
sale Distributing Plants in the 48 States,
or write The Texas Company, Aviation
Division, 135 East 42nd Street, New York
17, New York.

P— TEXACO Lubricants and Fuels

TUNE IN . . .

10

"FOR THE AVIATION INDUSTRY .

TEXACO presents MILTOM BERLE on television every Tuesday night. METROPOLITAN OPERA rodio broodcosts every Soturday afterncan.
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NEWEST TRANSPORT scheduled for widespread domestic use is the Martin 4-0-4 which looks like the 2-0-2, but with a longer nose.

Eastern and TWA Order 65 Martin 4-O-4s

By Alexander McSurely

Two major airlines, Eastern and
TWA, last week agreed to buy a $35-
million package containing 65 Martin
4-0-4 transport planes—35 for Eastern
and 30 for TWA,

Details on fnancing were meager.
But arrangements reportedly were being

made whereby RIFFC was to supply most
of the capital through the Martin Co.
Both TWA and FEAL were said to be
ready to get bank credits if needed in
preparation for down payments and Ffur-
ther payments as planes are delivered.

Culmination of the largest U. S. twin-
engine transport deal in three vears
tollowed months of engineering nego-
tiations between the two airlines and
the Glenn L. Martin Co. (frst re-
ported in Aviarion Week Dec. 19)
which resulted in probably the most
complete agreement on details of a new
transport ever reached by two airlines.
> Lease Deal—Accompanying the ma-
jor transaction for the pressurized-cabin
4-0-4s is a leasing arrangement (Avia-
TioN WEEK March 6) between TWA
and Martin for 12 nearly-completed
36-passenger Martin  2-0-2 non-pres-
surized transports, predecessors of the
40-passenger 4-0-4s.
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Delivery of the 4-0-4s is scheduled to

start in the spring of 1951. Eastern’s
new airplanes will be certificated by
CAA at 43,000 1b. gross while TWA's
planes are expected to weigh in at a
gross of around 42,750 lb. each.
» Higher Gross—The Martin company
15 Etartmg immediately to get its re-
maining 2-0-2s also certificated at the
43,000-Ib. gross weight, instead of the
original 39,900-1b. figure for which they
were ariginally apj sroved, so that they
can be leased to TWA at that weight.
First of the leased planes is expected to
be ready for TWA by the middle of the
summer and all 12 by early fall. The
extra weight allowance will be used for
fuel or cargo since the seating plan is not
expected to be altered.

Announcement confirming the trans-
action for the 4-0-4s came last week
jointly from Capt. E. V. Ricken-
backer, Eastern president, and Ralph S,
Damon, Trans World Airline president.

C. C. Pearson, president of the
Martin Co., 15 credited personally with
much of the success of the final sale
after a hard-fought battle between
Martin and Convair.
> Reverse Props—Powerplants for the
4-0-4s will be two latest type Pratt &
Whitney R-2800-CB-16 engines each

delivering 2400 hp. with water injec-
tion, and turning Hamilton Standard
reversible pitch and automatic feather-
ing propellers. Eastern is reported to
have made a special engineening study
of reversible propellers and some recent
technical difhculties with them before
accepting the feature, which enables the
airplanes to weigh in at a higher gross.
Announcement described the 4-0-4 as
“the frst production airliner designed
for conversion to jet-engine-driven pro-
pellers,” a statement which will pre-
sumably be argued by Convair, which
has previously stated that its Convair
Liner was ﬂ-rlumall}r designed for turbo-
prop conversion. (See accompanying
story for additional details on late turbo-
prop transport developments. )
» Longer Fuselage—The 4-0-4 is ex-
pected to pass its certification trials
with relative ease since it is basically a
slightly larger projection of the alrﬁ:adw
roven Martin 2-0-2, with 39-1n. ]nngcr
Elﬂelagc to accommodate an extra row
of four seats. Northwest Airlines has
been operating 24 of the 2-0-2s for the
last two vears, establishing an excellent
dependability record after the first diffi-
EHFBEE almost invariably accompanying
a new transport’s introduction to serv-
ice were solved.
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To the Glenn L. Martin Co. the new
contract came as a welcome substantial
addition to relatively small military air-
craft contracts, none currently for size-
able production. Other Martin business
includes a special weapons program
embracing rockets, missiles and elec-
tronic fire-control systems, a sub-con-
tracting program for military aircraft
component construction and some re-
search and development contracts,

» More Sales?—Pearson said that the
program spread over the next two years
would be “important to the company's
ability and readiness to accept further
work from HHE or all of its customers.
We are confident that the Martin
4-0-4’s many points of superiority will
be of great interest to other airlines
which until now have not replaced
their older twin-engine transport equip-
ment and will result in further orders.”

Price of around $540,000 apicce for
the 4-0-4s with pressure cabins does not
give the Martin company a large profit,
industry engineers point out, and the
company may do well to come out even
on the transaction if additonal airline
purchases are not forthcoming. Pearson,
and Glenn Martin, now in semi-retire-
ment, and the RFC officials who have
an interest in the Martin company, are
anticipating that the low price for the
Erﬂssurizﬂ-:i craft will attract additional

usiness from other companies, and
probably later on from both Eastern
and TWA, as they need additional twin-
engine equipment replazements.
» Source of Pride—Pearson pointed out
that acceptance of the airplane by “two
of the most experienced and most
highly regarded airlines in the world”
was in itself a source of pride to his
company.

» Performance—The new 4-0-4 is ex-
gEEtEl‘l to be slightly improved over the

-0-2 in speed, with a top speed of 312
mph. at cruising altitude (14,000 ft.)
and a probable near-300-mph. cruising
speed.

The Martin 2-0-2 quotes an un-
usnally low stalling speed for a trans-

it, certihed at 76 mph, at aft CG.

resumably the new plane will have
only slightly higher stalling speed due to
the increased gross weigil:. This will
still give the plane an advantage in
using relatively short helds, as a DC-3
replacement, It is understood that the
advantage in short field performance
was one of the factors in selection of
the Martin over the Convair,

» Present Equipment—The joint Martin
equipment deal by Eastern and TWA
is an interesting indication of continued
standardization by the two airlines,
following their previous choice of the
Lockheed Constellation as their stand-
ard four-engine airliner. As of Jan. 1
TWA had 35 Constellations with addi-
tional 20 on order, while Eastern had
20 Constellations. At the same date

Eastern was operating 51 Douglas
DC-3s while TWA was operating 63
of the same type, giving some indica-
tion of a larger eventual twin-engine
replacement market potential for these
two airlines with the 4-0-4 than the
original order alone.

» Other Airlines—Potential DC-3 re-
placement market among other U. §.
airlines for 4-0-4s may include such
companies as: United, Braniff, Chicago
& Southern, Colonial, Delta and Na-
tional, while Northwest might be in-
terested in increasing the gross weight
of its present 2-0-2 planes and possibly
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BOEING TURBOFPROP Stratofreighter, as a Boeing artist visions it.

augmenting this fleet with additional

Martin planes at some later time.
Amencan, Continental, Mid-Conti-

nent, Northeast and Western all cur-

rently operating Convair-Liners, are not |

likely prospects to buy 4-0-4s, nor is
Capital, which has ordered three Super
DC-3s, the first installment in a larger
order vet to come,

It is also likely that other airlines
may show interest in a leasing or pur-
chase of the 12 new 2-0-2s after TWA
completes its use of them under leasing

arrangement and turns them back for
4-0-4s,

a_.l.ﬁ-.'.-.

Turboprop Transport Plans Jelling

Plane manufacturers are working on conversion of

their present equipment to turboprop installations.

Prospects for development of U. §.
turbine-propeller transports warmed up

last week as more manufacturers made
bids for recognition of their designs by
potential military and airthine customers.

Behind all the proposals and airline
and military consideration of them how-
ever was an overall engineering trend of
watchful waiting to see how the only
turboprop engines now flying in this
country, Allison’s new T-38 2750-shaft-
hp. turbine, make out in extended flight
tests.

First flights of the double wversion
(5500 hp} of the T-38, the Allison
T-40, in a four-engine installation in the
Convair Navy XP5Y-1 flying boat, were
expected “any day now” at San Diego.
These and the later flights in the Allison-
owned Convair-Liner, now being modi-
hed to receive two T-38 installations as
a flving test bed, will answer many engi-
neering questions which the airline and
military customers want to know, be-
fore they commit any extensive turbo-
prop programs to production.

Meanwhile several manufacturers last

week indicated their turhupmfp trans-
port designs are crystallizing for early
development when more expenence 15
available on the engines.

Reports were:
e Boeing Airplane Co. announced that
installations of four Allison T-40 twin-
turbine units are being developed as po-
tential replacements for the four con-
ventional Pratt & Whitney R-4360
Wasp Major engines powering the Boe-
ing Stratocruiser and its military coun-
terpart, the C-97A Stratofreighter.
e Glenn L. Martin Co. disclosed that
the new 4-0-4 twin-engine transport
which it will build for Eastern Airlines
and TWA (see accompanying story in
Headline News section) is designed for
conversion to turboprop installations
using the same Allison T-38 single tur-
bine units which are being installed in
the main competition to the new 4-0-4,
the Convair-Liner,
¢ Douglas Aircraft Co. has made studies
of application of turboprop powerplants
hﬂﬂ?Pm the DC-6 andpil:splzﬁer v;]:siuns
the DC-6A and DC-6B using the T-38
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single turbine units. Also under con-
sideration is a turbine-propeller version
of the big C-124 military transport,
which would use the double-turbine
T-40 units.

e Consolidated-Vultee started work at
San Diego on modification of the Alli-

son Convair-Liner flying test bed and
continued water taxi tests of what will

presumably be the first multi-engine
turboprop plane to fly in the U. §., the
Navy XP5Y-1 search and anti-submarine
warfare ﬂyi&g boat. Meanwhile Con-
vair's Ft. Worth engineers discussed
with the USAF design for a turboprop
version of the B-36 intercontinental
bomber with swept wings, designed for
500 mph. speed. (See story starting on
page 14.)

Frederick R. Collins, Boeing vice-
president and sales manager, in an-
nouncing the turbine-propeller design
version of the Stratocruiser and Strato-
freighter said overall weight would be
atﬁpmximatc]y 25 percent less than for

e present piston engine installations,
which would enable the plane to carrv

1000 gal. additional of fuel, or its weight
equivalent (6000 Ib.). He estimated that
modification of the Stratocruiser nacelles
to take the smaller diameter double-
turbine unit would be the major neces-
sary changes in the airplane, since it was
already highly stressed and designed for
high speed operation. However ad-
ditional changes lengthening fuselage
wonld be recommended to increase
cargo volume or passenger capacity. In
such a revision, Collins estimates the
double-deck Stratocruiser would “give
frontline airline service for the next
decade at least.”

Martin’s design study for conversion
of the 4-0-4 to turboprop power, with
the Allison T-38 unit, presumably was
based partly on the comparable conver-
sion of the Convair-Liner, and partly on
the early turboprop transport design
study which Martin prepared for United
Airlines back in 1946, the Martin 3-0-4.
This was to use the then promising
General Electric TG-100  turboprop
rated at 5200 shaftt hp. later shelved
by GE,

U.S. and Russian Air Power
(AVIATION WEERK Estimates)

Total plane strength. .. . ... ... ...
Strategic bomber strenath, ... .. ..
Annual production ,...........
T 2Tl G0 6174 RS
Annual production ...........

Tactical aircraft for ground support

Annual PLOCBEHOn <ovou iy

* B-29s, plus 70 B-36s.

** B-29 types; possibly some improved types.

t BA-36s
+ Advanced jet types.

§ Assigned to USAF and Navy Rescrve components.
Sen. Millard Tydings (D., Md.), chairman of the Senate Armed Services
Committee reported on comparative land and sea power, as follows:
e ARMY. Russia has 100 battle-trained divisions for immediate use and
100 additional divisions which “can be quickly readied,” compared with

the U. S. total of 10 divisions.

rapid advances in submarine development.

United States Russia
.. 13,000 19.000 [.
- 460* 5[
e 501 180
—— 4500 7500
13004 1800
.. 400¢ 7500
S A None 1000

e NAVY. Although “vastly superior,” it is doubtful if the U. S§. Navy
| could keep the sea lanes clear for transport operations in view of Russia’s

Cracks Showing in Defense Ceiling_

Consideration of Russia’s growing power and end of

atom bomb monocpoly weaken Johnson’s economy stand.

Russia’s growing military power may
dictate a cracking of the Truman-John-
son arbitrary $13.5-billion-a-vear ceil-
ing on defense expenditures. Prospects
are stronger for restoration of the weak-
ened U. 5. Air Force to a strength
capable of challenging an atomic on-
slaught with intense defensive and of-
fensive operations pending mobilization.
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Washington officialdom, yearning
for a “sound peacetime economy™ un-
der a balanced national budget—with
513.5 billion a year for defense, the
country is running a $5 billion a year
deficit—is reluctantly facing two un-
pleasant facts:
® Russia’s development of the atomic
bomb means that this countrv’s best

assurance against attack, its monopoly
on a stockpile of the devastating weap-
ons, has been removed—or will be in a
few years as Russia goes into quantity
roduction. Secretary of Defense Louis
?ﬂhnsﬂn's confidence that this country
can minimize its Army, Navy, and Air
Force and still be assured against at-
tack because of atomic supenority 1s
being chipped away.
o In all other categories of armed
strength the scales today are already
tipped in Russia’s favor. In a few
years they will be overwhelmingly in
Russia’s favor, if the Admimstration
sticks to the course it has charted,
keeping defense expenditures scaled
down to $13.5 billion a year, while
Russia pursues an all-out armaments
building program.
» First Line—Joint Chiefs of Staff
strategic plan calls on USAF as initial
defender to stave off an aggressor, with
defensive and offensive operations.
Gradual support would come from other
elements, but USAF would be pm-
marily relied upon to sustain the U. S.
position during an 18-months mobiliza-
tion period.

In testimony to the House Appropn-
ations Subcommittee on the Armed
Services, Air Force Secretary W. Stuart
Symington presented this realistic pic-
ture of USAF’s ability to meet an
atomic aggression:
® “The Air Force position has always
been . . . that a program of 70 groups
or its equivalent is essential to the
minimum peacetime security of the
United States.” Significantly, Syming-
ton added: “Under modern conditions
even this number should be looked
at. It may be low.”

o U. S. has 44 effective groups and 4
obsolescent groups at present.
e Under the Administration’s scaled-
down program of $1.3 billion a year for
aircraft procurement over the next five
vears, the USAF “will gradually deter-
orate” to an effective 34 groups In
1954—the point at which it is antici-
pated Russia will have an atomic stock-
ile to give confidence of victory in war.

e reduced procurement in the 1950

and 1951 fiscal years will start being
reflected in reduced USAF strength,
late in 1951, From that point, USAF
strength, temporarily sustained at 48
groups by deliveries from procurement
abligations entered into in the 1948-49
fiscal years, will dwindle rapidly.
e To sustain the current and inade-
quate 48 groups beyond late 1951,
USAF's aircraft procurement allocation
would have to be boosted from $1.3
billion to $2 billion a year.

Symington’s testimony was one more
bid to Johnson to stop sacrificing na-
tional defense on the altar of false econ-
omy and politics.

» Pentagon Brieing—After Symington
stated in a public speech that Russia
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now has “the world’s largest army,
largest air force and largest submarine
flect, and if they chose to mount a
surprise atomic attack agamnst any part
of the United States . . . we have no
sure defense against such an attack,”
Johnson summoned 22 senators—mem-
bers of the Armed Services and Appro-
prations Committees—to a Pentagon
“briehing session” at which the Joint
Chiefs of Staff gave assurances that
Johnson’s cutback program was not im-
periling the country.

Next, Johnson jumped the gun with
an answer to Symungton’s testimony
before the House Armed Services Ap-
propniations Committee. The day be-
fore the scheduled release date of the
Symington testimony, Johnson released
a chapter out of his semi-annual report
claiming that his cutback program
was strengthening defense as well as
saving expenditures. The semi-annual
report, now at the printers, was not
scheduled for public release for another
two weeks.

Then, promptly following the re-
lease of the Symington testimony, John-
son called the 22 senators for another
Pentagon “brichng session.” At this
session, in addition to defending his
ecconomy program, it 15 understood,
Johnson also opened the door to a
possible “necessity” for a substantial
increase in the current USAF program,
and supporting increases for Naval and
Army programs.

* Tydings on Step-up—After the session,
Sen. Millard Tydings, (D., Md.), chair-
man of the Senate Armed Services

First in-flight photo of Navy's P2V-4 Nep-
tune long-range all-weather, anti-submarine
patrol bomber. Designed by Lockheed Air-
craft Corp. for the Navy to meet snorkel-
type sub threat, the craft carmes radio sono-
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Committee, told Aviation WEgEek that
a stepping up of the USAF program
“hinges on several intangibles.”

This 1s the overall defense budget

icture:

e The State Department, deeply con-
cerned over the loss of intermational
prestige resulting from Johnson's econ-
omy program, is pressuring for a
strengthening of the armed services
and a speed-up of the $1-billion Euro-
pean Arms Aid program planned for
this year. $90 mil?iﬂn of the program is
carmarked for USAF and Naval avia-
tion equipment.

¢ Resistance in Congress to an increase
in the President’s 513.5-billion military
budget remains strong. Rep. George
Mahon (D., Tex.), chairman of the
House Appropriations Subcommittee,
anticipates that his group will cut back
the $13.5 billion even further. Sen.
Elmer Thomas (D., Okla), chairman
of the Senate Appropriations Subcom-
mittee on the Armed Services, plans
“to cut it down as much as possible.”
Mounting public concern over the na-
tional defense makes it doubtful that a
cutback would be accepted in floor ac-
tion, and indicates that some increase is
more likely.

But disarmament and peace agree-
ment talk is expected to divert attention
from the deteriorating USAF for the
next few months.

After the November elections, with
political pressure for a balanced budget
cased, the Administration may be ready
for more realistic plans for a substan-
tially increased USAF strength.

B-52 Deferred

Air Force studies B-36

modifications;  swept-
wing turboprop is eyed.

USAF this week conhrmed a report
(Aviation WEeek, Feb. 27) that it
plans to defer production of the Boeing
B-52. The scheduled successor to Con-
vair's B-36 intercontinental “Big Stick™
of the Strategic Air Command, the
B-521 prototype 15 scheduled for flight
test in 1952,

While Air FForce ofheials admit only
that “studies are being made to deter-
mine the extent to which the B-36 may
logically be expected to develop with
changes in design and power,” fact is
that engineering design studies for a
swept-wing, turboprop version of the
B-36 are already under scrutiny of USAF
bomber design section.

Prime factor behind USAF decision
to cancel B-51 production in favor of
the B-36 15 an Administration-forced
cconomy. The B-36 now costs approxi-
mately $4.7 million each. Initial pro-
duction of the B-51, preliminarv cost
estimates indicate, was set at $7.5 mil-
lion—in addition to the costs of tooling
up for quantity production. But swept-
wing version of the B-36 can be pro-
duced with relativelv minor tooling
changes,

Secondarv factor influencing  Air
['orce in favor of the B-36 is the ele-
ment of time. Joint Chiefs of Staff time-
tables call for a strategic (long-range)
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SUB KILLER P2V-4 NEPTUNE

buoys to drop in a submarine suspect area.
Buoy contains a microphone which is
automatically lowered to a preset depth to
pick up sound of submarine propellers and
transmit them to the aircraft. The P2IV.-4

carrics an ample arsenal of torpedoes, rock-
ets, bombs, mines, machine guns and rapid-
fire 20-mm. cannon to meet any situation
it might encounter. Note radome beneath
fuselage.
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very heavy bomber force of six groups
by June 1, 1954. Today we have only
two fully equipped B-36 groups. A
third is rapidly building towards com-
pletion and a fourth 1s scheduled tor
conversion early in 1951, ‘The remain-
ing two are scheduled for conversion
from presently obsolete B-29 groups to
B-36s by spring of 1954, This will pro-
vide JCS, which controls USAF's Stra-
tegic Air Command, with 180 B-306s—
four all-purpose heavy bomb groups and
two heavy reconnaissance bomb groups.
» Consider Two Engines—Development
studies of the turboprop version of the
B-36 (Aviation WEgEk, Mar. 14, 1949)
first considered use of Allison double-
turbine T-40 5500-hp. turboprop en-
gines. Present planning indicates prob-
able alternate use of 5000-hp. Pratt &
Whitney turboprop engine currently
under Navy development contract.
Prototype turboprop version with con-
ventional wing confguration will be
B-36F and is scheduled for flight test

carly next year. Swept-wing, turboprop
version will likely be assigned an en-
tirely new USAL designation.

> B-36 Concept—Decision of the joint
chiefs to hold to the B-36 as sledge-
hammer of their strategic defense con-
cept through Jan. 1, 1955, 15 present
inability of current jet hghter craft to
make significant percentage of success-
ful attacks on the bomber. Key to pres-
ent role of B-36 concept is its perform-
ance at 40,000 ft, and above and the
subsequent shift in fghter-bomber bat-
tle into the tropopause, an area of the
atmosphere that has not as yet been
fully explored.

Present performance of the B-30
with full equipment and 10,000 Ilb.-
bomb load is reported officially as 372
mph, true air speed. Jet pods added to

B-36D models have upped the speed

to 436 mph. Sweep-back of the outer
wing panels of the B-36 plus turboprop
engine installation will up performance
of the bomber to an expected 500 mph.

This changes the present Mach limita-
tion from .69 to .75. Eventual hope of
USAF is to reach a 500-mph. speed at
55,000 feet.

» Invulnerability—"The low wing-load-
ing of the B-36 already makes it possi-
ble for it to out-maneuver the hghters
which have a higher wingloading.
Fighter's margin between top speed and
stalling speed 15 extremely narrow at
40,000 ft. and restricts them to shallow
15-degree turns.

Rate of climb of present jet hghter
types to 40,000 ft. is not fast enough
to allow them to intercept even the
current B-36 before it reaches its target
and drops bombs. Early warning radar
aives less than 30 minutes warning of a
B-36 approach while fighters take 36
minutes to reach 40,000 ft. Even on
days when B-36 contrails are clearly
visible from the ground, jet hghters
have been unable to climb to 40,000 ft.
in time to position themselves for an
attack before the bomber made its drop.
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STRIKERS PICKET American Airlines office at Chicago Airport after end of talks.

‘Job Security’ the Big Issue

American Airlines faced by union demand—reinforced
by strike—that maintenance work be kept at home.

With less than half of its normal
number of flichts operating, and with
losses piling up from a strike of its
4600 maintenance workers, American
Airlines last week faced up to a tough
Emblﬂm that other major airhnes will

ave to meet before the vear is out.

Two of the issues at stake—wages
and severance payv—looked like * they
could be compromised without great
strain. The- third issue was the big
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one, The union (lransport Workers
Union, CIO) calls 1t “job security,”
and it 15 a prime worry of all airline
zround em JE'J'};E&. But airlines call it
something Pik:: “management policy.”

> Everybody squeezed—In a nutsflr:'ﬂ,
here’s what it's all about: Job security,
in the strike is affected by four things:
® Subcontracting of maintenance work
to outside contractors or other airlines.
® Interline agreements providing for one

airline to do maintenance work on
planes of another airline. Several such
agreements already are in effect, ‘

e Technological improvements which
cut down amount of maintenance and
overhaul necessary. Also, larger, but

fewer, planes might affect this.

e Moving of bases or maintenance work,
such as Pan American Airways cur-
rent shift of much of its Constellation
work from LaGuardia Field to London.

The workers, of course, are caught in
the familiar squeeze of overhead vs.
economical, efficient operation. But
airline management in this situation
also is being squeezed on many fronts.

There is the Civil Aeronautics Board
which publicly espouses interchange
agreements and mergers. There is the
terrific capital investment involved in
setting up to do all maintenance. There
is (in the PanAm case, for instance}
the time, distance and money involved
in ferrying planes on European routes
back to the U, §S., and the foreign cur-
rencies to PanAm's credit abroad.
»Old Issue—Job security is not a new
question in airline negotiations with
eround workers. But because the points
listed have become a greater irritant to
the union in the past year, TWU-
this time gives every indication of
standing firm. Job security is a major
issue in current TWU negotiations with
PAA, and in Northwest Airlines’ dick-
ering with its union of ground em-
ployes.

The union’s campaign against sub-
contracting has an element of irony.
For several vears, independent overhaul
firms have been promoting “pooled
maintenance and overhaul.” The air-
lines were not too interested, preferring
their own maintenance facilities. But
complex aircraft such as the Boeing
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Stratocruiser, some parts of which re-
quire highly specialized knowledge, have
pushed an increasing amount of work
to the outside firms.

In the American strike, the company
to a certain degree recognized the
union’s job security plea. In trying to
compromise the severance issue, Ameri-
can pointed out that obligation to pay
severance would penalize the company
if it subcontracted to such an extent
that its own work force could be cut.
»To Mediation—At mid-week, this was
the situation: With the strike one week
old, American was operating about 50
of 1ts usual 189 daily flights. It had
added 10 flights since the curtailment
on the first day of the strike and was
serving 37 of its 68 points. (The union
claimed the company's fgures did not
give a true picture; AA was operating
short flights, it said, to make the num-
ber look impressive.)

The National Mediation Board had
asked the employes to returmn to work
pending mEcE:ltiﬂn of the dispute.
Meeting early last week in cities along
AA’s system, the workers overwhelm-
ingly voted down the back-to-work- pro-
posal. Nevertheless, company and union
officials went to Washington to meet
separately with NMB ofhcials to find a
basis for settlement.
> Starting Over—Despite the fact that
agreement had been near before the
strike began, the union took the po-
sition that all bets were off when the
strike was on. Job of the Mediation
Board was to start all over with com-
pany and union on these issues (in
addition to job security):
® Wage increase of 20 cents an hour

across the board. AA now pays me-
chanics, senior mechanics, lead me-
chanics and inspectors from $1.58 to
$2.14 an hour, with a minimum wage
of $1.02 an hour for plane cleaners
and parts washers.
e Three weeks paid vacation after ten
years. Company would like to make it
atter 14 years.
® Severance pay after one year's em-
E]ﬂyment. Company wants severance to
egin after three years’ employment.
e l'erm of contract. Union would like
a one-year contract, company a two-
year term. But both previously agreed
to an 18-month period, and it may tum
out like that again.

RTCA Meeting

Radio Technical Commission for
Aeronautics is planning a 1950 spring
assembly March 30-31 in Washington,
D. C., on the SC-31 transition system.
The public meeting will feature a
“down to earth™ discussion of where the
program stands today in relation to
pilot, operations man and engineer.

A tentative hist of two dozen speakers
has been prepared, including representa-
tives of manufacturing, government and
opcrating groups.

ICAO Standards

Member nations of the International
Civil Aviation Organization this month
agreed in substance to standardization
of customs, mmmigration and related
procedures which will speed the inter-
national movement of passengers and
cargo by air. The model procedures are

contained in an annex to the convention
on International Civil Aviation which
has been under development and study
by ICAQ for several years.

Issue Transport

Copter Safety Rules

New operating rules which will per-
mit federal agencies to keep close tab
on helicopters used in air transportation
of passengers, cargo and mail have been
drawn up by the Civil Aeronautics
Board's Bureau of Safety Regulation.

Contained in a proposed new Part 46
of the Civil Air Regulations, the rules
would apply to carriers using the rotary-
wing craft either in scheduled or non-
scheduled service. Object 1s to provide
a level of safety for helicopter operations
which will be the equivalent of that
required for operators using hxed-wing
aircraft.

» Comments Invited—Interested parties
are mvited to submit written comments
on the proposal to CAB by Apr. 15.

Part 46 would require an air carrier to
use helicopters which have been certi-
ficated and identified in accordance with
applicable airworthiness standards and
which have been found by the Civil
Aeronautics Administrator to be safe
for the service offered. The Administra-
tor will be permitted to examine all
helicopters to determine if they are
equipped and maintained under re-
quired standards.

An administrative means for limiting
transient use of helicopters will be in-
cluded so that CAA can be assured that
satisfactory maintenance and training is

L]
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TOP RESEARCH TALENT ALL IN ONE PLACE

A recent executive committee meeting of the National Advisory
Committee for Aeronaubics at Ames Acronautical Laboratory,

First row, left to right: J. A. White,
Ames Laboratory: Smith J. DeFrance, di-
rector, Ames Laboratory; John F. Vietory,
exacutlve secretary, NACA;: Major Genernl
Gordon Saville, deputy chief of stall, devel-
opment, USAF; Viee Adm John D. Price,
viee chlief of naval operantions; Dre. W. F.
Durand, former member and World War 1
NACA chairman; Dr. derome C. Hunsaker,
NACA chalrman; Dr. Jaomes H. Doolittle,
vice president, Shell-Union Oil Corp; Rear
Adm. Theodors C. Lonnguest, deputy and
nsalstant chief, Navy Bureaun of Aeronau-
tirs; Catherine Wheeler, NACA headquar-
ters; Dr. Edward U. Condon, director, Na-
tlonnl Bureau of Standards.
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Second row, left to right: A. G. Buck,
Ames Laboratory; Carlion Biolettl, Ames
Laboratory; J4. F. Parsons, Ames Labora-
tory; R. G. Robinson, Ameés Laboratory;
John W. Crowley, NACA headguarters; Dr.
Hugh L. Dryden, director, NACA; Dr. A. E.
RKaymond, vice-president-engineering, Doug-
Ins Alreraft Co.; Dr. T. P. Wright, vice
president for research, Cornell Unlversity;
R. M. Hazen, director of enginesring, Alli-
son division of General Motors: John R.
Alison, former NACA member and former
nssistant secretary of Commerce for Aero-
nautics,

Back row, left to right: A. B. Freeman,
Ames Laboratory; H. J. Goett, Ames Labo-

Moffett Field, Calif.,, produced one unlooked-for result: A group
picture of most of the country’s leading aeronautical research talent.

ratory; E, W. Beits, Ames Laboratory; H.
A, Wilson, Langley Aeronnutienl Labora-
tory.

Algo Dr. H. J. E. Reld, director, Langley
Laboratory; M, J, Hood, Ames Laborantory;
Captain W. W. Diehl, Navy Bureau of
Aecronnnties; Dr. E. R. Sharp, director,
Lewis Flight Propulsion Laboratory: D. H.
Womd, Ames Laboratory: Captain J. T,
Hownard, Naval Alr Station, MofTett Fileld:;
Carl Koplan, Lewis Laboratory; M. B,
Ames, NACA hendguarters: F. L. Thomp-
son, Lungley Laboratory ; John Stack, Lang-
ley Laboratory;:; J. H. Abbott, NACA hed-
quarters; J. C. Evvard, Lewls Laboartory;
H. Julinn Allen, Ames Laboratory.
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provided by the carrier, Each helicopter
would be required to be equipped with
specified instruments and equipment
acceptable to the Administrator for dav
and night operations.
» Operating Limits—The carrier would
provide a cockpit check list for each
type of helicopter. In addition, no
helicopter could be used unless it met
such operating limitations as CAA de-
termined would provide a safe relation
between the aircraft, the heliport to be
used and the areas to be traversed.
Proposed Part 46 contains provisions
for preparation and maintenance by the
air carriers of operations and mainte-
nance manuals for the guidance of per-
sonnel. Facilities necessary for inspec-
tion, maintenance, overhaul and repair

= e T . S i 2

of the type helicopter used would be
maintained by the carrier unless ar-
rangements acceptable with CAA are
made with other persons possessing
proper facilities.
» Certificates Required—Pilots used in
scheduled helicopter transportation will
be required to E-D]d helicopter airline
transport pilot certihcate. CAB plans
to revise Part 21 of the Civil Air Regu-
lations (which established certification
requirements for regular airline trans-
port pilots) to provide for a separate heli-
copter pilot’s certificate. Pilots used in
irregular helicopter services will be re-
quired to hold at least a commercial
pilot certihcate with an appropnate
rating.

Helicopter pilots in air transportation

FIRST WICHITA-BUILT B-47

First production Boeing B-47A Stratojet
bomber rolls from Wichita plant (top)—
completed less than 18 months after Boeing
received Air Force procurement “letter of
intent.”” Inside the plant, three of the first
five bombers, being hand-tooled while the
plant tools up for major production, near
completion. Following flight tests, planes are
scheduled for delivery to 301st Bomb Group,
Barksdale AFB, La., headquarters of SAC's
Strategic Reconnaissance. Externally, swept-
wing B-47A remains similar to the two
original “X"" versions. Major internal changes
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were made, however, including installation
of six GE ]J-47 engines rated at 5200.1b.
thrust instead of former J-35s5 developing
4000-1b. thrust; and an increase in fuel
capacity. Wing span is approximately 116
ft.; length, 108 ft.; height, 28 ft. Gross
weight at takeoff is 150,000 Ib. It is
equipped with 18 RATO units developing
an additional 20,000.1b. thrust. Combat
radius is over 1000 miles, service ceiling over
40,000 ft.; and bomb capacity ten tons.
Fifteen B-47 Stratojets were ordered from
fiscal 49 funds.

will be required to demonstrate their
proficiency at least twice a year. They
will not be permitted to pilot helicop-
ters more than 5 hr. in any consecutive
24 hr., nor more than 85 hr. per month,

All helicopters used in scheduled udp-
erations will be required to have indi-
vidual approval from the Civil Aeronau-
tics Administrator.

High-Intensity Light
Dispute Settled

A long-standing dispute between the
Civil Aeronautics Administration and
the Welsbach Corp., Philadelphia, aver
royalty fees for installation of high in-
tensity runway lights has been ironed
out.

CAA Administrator D, W. Rentzel
said a new agreement provides for pay-
ing Welsbach Corp. and Bartow Bea-
cons, Inc., a royalty fee of 26 cents a
linear foot for the high-intensity lights.
The Welsbach Corp., which admin-
isters the Bartow Patents for high-in-
tensity runway lights, originally re-
quested a rovalty fee of 80 cents a
runway foot.

CAA balked at the higher figure and
last May issued a stop order on federal
participation in the cost of high-inten-
sity runway lights under the Federal
Airport Act. With the new agreement,
this ban was lifted on March 1.

The settlement defines high-intensity
runway lights as those emitting a light
of more than 10,000 candlepower with-
out color correction.

Navy Contracts

FFour and one-quarter million dollars
tor propellers and spare propeller blades
from United Aircraft Corp., Hamilton
Standard division, leads the list of recent
Navy aviation contract awards. Others:

Union Qil Co. of Calif.—1,000,000
gal. of aircraft engine fuel, $91,000;
Ford Instrument Co., division of the
Sperry Corp.—2 computers and spare
parts, $538,500; Picker X-ray Corp.—
mobile X-ray photographic and fluoro-
graphic unit, $63,568; Tumpane Co.—
services to process 1200 machine tools,
$138,863.65; Fairbanks, Morse & Co.—
66 sets blower conversion parts and 6
tools, $50.000; Electric Storage Battery
Co.—3 sets submarine main storage bat-
tery elements, $600,000; National Bat-
tery Co.—6 sets submarine main storage
battery elements, $1,000,000 (approx.).

Westinghouse FElectric Corp.—three
propulsion control cubicles, $50,000:
Emerson Electric Co0.—93 modification
kits to convert installation and spare
aircraft tail turrets, Aero 11A to Aero
11A-1, $53,842; Jack & Heintz Preci-
sion Industries—362 inverters, $277,220;
General Electric Co.—one turbine gen-
erator set, 50,000,
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T'wo Major Distributors Combine

Air Associates buys Snyder Aircraft. Result: More
outlets and expanded line of products.

With many distributors and dealers
in aviation supplies feeling the effects
of the declining personal plam, market,
two of the nation’s largest distributors
last week combined forces for a re-
mvigorated sales drive.

Air Associates, Inc., with headquarters
im leterboro, N. J., and branches
throughout the country, bought Snyder
Aircraft Corp., based at thmgn with
branches at Denver and Columbus,
Ohio. Combined volume of the two last
years was more than $7 million.

The Chicago firm now will be oper-

ated as the Snyder Aircraft division of
Air Associates, with Ray Snyder as its
general manager and Russell Fick, Air
Associates Chicago branch manager as
executive assistant. The deal gives Air
Associates two new outlets, increased
facilities at Chicago (Air Associates al-
ready had a branch there), and an ex-
panded line of supplies.
» Stock Trade—The deal consisted of
trading 16,408 shares of Air Associates
common stock at a book value of $21,79
per share to Snyder stockholders in re-
turn for that company’s assets. Book
value of the transferred shares is about
equal in value to the net worth of the
Snyder company.

In the fscal year ended Sept. 30,
1949, Air Associates had net sales of

56,608,276. In the first quarter of its
current fiscal vear (ending Dec. 31,
1949), Air Associates sales fell off to
$1,420,572 (due to temporary curtail-
ment of military contract-letting), com-
pared to 51 ,487.240 for the same period
of time in the preceding year.

Air Associates says its sales over the
past six months have shown an upward
curve.

» Market Decline—That has not been a
common experience among aviation dis-
tributors,

Many of them built their business on
serving the personal plane owner. The
lightplane slump has pinched. Another
facl:l::r has been design changes. One
easy-to-see example is the airplane fabric
and fnishes line.

Increasing number of all-metal air-
craft played havoc with dealers in dope
and other preservatives. This situation
has been corrected to some extent by
stocking lines of cleaners. But many
sore spots in the distributor-dealer pic-
ture remain.
> Air Associates Gains—As a result of
the new acquisition, the Teterboro com-
pany assumes control of a business hay-
ing gross sales unofhcially estimated to
be approximatelv $1 milion vearly, and
with branches at Denver, Colo., and
Sullivant Ave, Airport, Columbus, Ohio.

NEW TWIST IN CROSS-WIND LANDING

Auster's Autocraft, equipped with Good-
year cross-wind landing gear, comes in for
a landing, piloted by the company’s chief
test pilot, Squadron Leader Porteus. Self-
aligning wheels allow the Autocraft to be

18

taken off and landed at single landing strips
in England, and virtually eliminate danger
of making a ground loop after landing out
of the wind. Wheels can be used up to
40 deg. drift,

The Snyder Aircraft organization has
50 employes, with 44 at Chicago and
three each at the branches, The main
mstallation, at Chicago Municipal Air-
port, across the street from Air Asso-
ciates, consists of a 100-ft. by 115-ft.
structure having about 16,000 sq. ft. of
space on the first floor, Snyder's Omaha
outlet was sold, prior to this transaction.

These new additions materially in-
crease Air Associate sales outlets now
located at Teterboro, Chicago, Glen-
dale, Dallas, and the company’s latest
branch at Miami, with sales representa-
tives at Seattle, Wichita and Washing-
ton, DD. C.

They may point up the company's
intentions to keep its distribution busi-
ness in line with its recently emphasized
production setup.

BRIEFING FOR DEALERS
AND DISTRIBUTORS

» PLANE DELIVERY-F Service
Co. has completely Iﬂﬂl‘gﬁﬂiﬂ at Lock
Haven, Pa., for handling insured deliv-
eries of all types aircraft to all parts of
the U. S. or Europe accessible g}r land
or float planes. The concern formerly
operated from Detroit, Mich., but since
acquisition of Stinson by F1per has
moved to the new location under differ-
ent management. The company has a

record of delivering nearly 4000 p]ﬂn!:S
from factory to c'!ﬂmcshu: and foreign

buvers since its start in 1945,

» LIGHTPLANE COST ANALYSIS
—Booklet entitled, “Light Airplane Op-
erating Costs,” based on recent experi-
ence with 32 schoolowned planes of
various makes, has been prepared by
Institute of Aviation, University of Ili-
nois (Urbana).

> AIRPORT MANAGER CHANGE—-
South Carolina State Aeronautics Com-
mission has announced that it has
voted to “dispense with the services” of
Dexter C. Martin as director and has
named O. L. Andrews acting director.
Andrews is manager of Greenville
Municipal Airport,

» STRETCHING GLIDE—Beech Air-
craft recently put out a bulletin to
owners of Eunanzas. showing the best
techniques for use in strﬂt-::hmg a glide
and for maximum range and maximum
minutes aloft per gallon of fuel, in
emergency use. It is possible to attain
from 22 to 28 mi. per gal. and fuel con-
sumEtmn as low as 4.2 to 5.4 gallons
per hr. by using these emergency pro-
cedures, which are for use only on the
principle that it is reasonable tt} disre-
gard damage that may result to engine
and propeller, if such disregard will pre-
vent injury to the pilot and the air-
plane.
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“Reduce ngh VOltﬂge Difficulties
at Any Altitude!”

OW TENMON

IGNITION SYNTEMS

Heat, condensation. insulation breakdown, flashover and the
many other aireralt ignition irregularities due to weather and
altitude can now be greatly reduced. For the remarkable new
Bendix-Seintilla Low Tension lgnition System., a product of
the mast trusted name in aireraft ignition. assures freedom
from many conventional ignition difliculties. Originally
designed as an answer to high altitude ignition problems. this
svstem confines the high voltage cirenit to very short leads
between transformer eoils and spark plugs. This results in an
almost unbelievable reduction in spark plug erosion and
easier ground servicing, Keep pace with the industry by
mvestigating Bendix-Sceintilla Low Tension lgnition at vour
earliest nppnr[umu You'll agree that here is a significant
step forward in the search for '-del: r, more dependable flight.

SCINTILLA MAGNETO DIVISION of

SIDNEY, NEW YORK

"BENDIX

{SCINTILLA)

Ancother product of the most trusted name in
aircraft ignitien,

Freedom from the froubles encountered with
high voltages . . . distributor flash-over, heat,
ocids, oxides, moisture, condensation, cerona,
insulation breakdown, copacitance loading
and electrical losses.

Greater freedem frem radie interference,

Affacted less by weather or altituda.

AVIATION CORPORATION

Exporl Sales: Bendix Infernational Division, 72 Fifth Avenue, New York 11, N. Y.
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ONE International -9 tracter in Morthwest Alrline's
flaat ot Seattle takes command of o DC-4 ond tows it from
the passenger ferminal to the hangar area—inexpensively

—easily, ]
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KEEPING TRIM is easy for airports—and inexpensive,
too—when on International Super-A tractor with mower
barbers the turf and port perimeter grosslands.,

CRAWLER TRACTORS
WHEEL TRACTORS
DIESEL ENGINES

POWER UNITS |

IRTERHATIONAL
HARVESTER
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for Airlines... for Airports

INTERNATIONAL
TRACTORS

provide dependable mobile power

More International tractors are at work at airports than any other
make, according to a recent survey. No finer endorsement of a tractor
could be desired! In the many towing, pushing and housekeeping
jobs around a port, these tractors soon pay for themselves. Because
they were designed to perform beyond owners’ expectations, and built
to outlast the usual depreciation write-off, you’ll find International
tractors are good investments. As mobile power around your port, air
transport base or terminal, they can’t be beat.

Ask your International Industrial Power Distributor to help select
the tractors and equipment that will fulfill your requirements—or
write direct for descriptive literature from which to make your choice.

INTERNATIONAL HARVESTER COMPANY +* Chicago

Tine in James Melton and ""Harvest of Stars'""—NBC, Sunday afternoons
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INDUSTRIAL POWER

AERONAUTICAL ENGINEERING

Results obtained from
research show
and weak points.

Etl‘l]llg

Not everyone has the same concep-
tion of the ceramic feld. Some sort of
definition is in order. The nature of the
materials being investigated under the
label of ceramic research causes the
adoption of the broadest limats.

The field of ceramics embraces all
that is not clearly organic or metallurgi-
cal. There are the old, conventional
silicate-based materials, which are com-
posed of, or bonded internally with,
glass. Of primary interest in gas turbine
work are less conventional materials
which do not contain glass.

Many of the glass-free materials have,

as primary constituents, one or more of
the refractory oxides, c.lrhldt.h, borides,
nitrides and the like. Others are com-
posed essentially of carbon or graphite.
In addition, the field includes materials
composed of various combinations of
metal and inorganic compounds.
» Distinctions—Since ceramics is one of
man’s oldest activities, the question is
often asked: “Then why is there such a
paucity of information on many of the
compositions of interest?”

The answer lies in the fact that few,
if any, of the historic ceramic materials
are remotely capable of meeting the
temperature requirements peculiar to
propulsion means for high-performance
aircraft and guided missiles.

Prior to ﬂ'HS recent interest n ce-
ramics, the applications for these mate-
rials did not involve designs where
shape and dimensions were so critical,
nor conditions of stress and temperature
nearly so severe,

To illustrate the marked differences
in past and present demands for ceram-
ics, the contrast between service con-
ditions for sparkplug insulators, wall
tile, refractory brick or metallurgical
crucibles on the one hand and those
for gas turbine rotor blades on the other
might be considered representative.

Obviously, the ceramic materials
available at the time research on gas
turbine application was begun were sim-
ply not adaptable for the new uses, Un-

Based on a papar by W. H. Duckworth
and I. E. Campbell, assistant supervisors,
Battelle Memorlal Institute, before the 1049
Annual Meeting, American Soclety of Me-
chanieal Engineers, New York, Nov, 28-
Dec. 2, 1949,
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Analysis of Ceramics for Jet Engine Use

Why Ceramics Are Important .

Perfection of high temperature materials for turbojet applications
has been one of the major considerations in the development of

this high-speed-regime engine.

fortunately, the adjustments needed to
improve their liklihood of success rarely
were simple ones, Much rescarch was
necessary. The need for this research,
in many instances, had to do with the
nature of the internal structure of the
materials.

> Glass Action—Conventional ceramic
materials are characterized by the pres-
ence of a glass phase. It so happens that
glass has notably poor resistance to
thcrmal shock and tends to soften and
deform under stress at relatively low
temperatures.

Even if a ceramic material 15 almost
wholly crystalline and contains %1355
only as a contaminant, the glﬂss phase
may interfere with the continuity of
the crystal phase and serve as a “lubri-
cant” under stress at high temperature.

We need consider no further to con-
clude that the glass phase can hardly
be tolerated in structural parts for the
hot zones of gas turbines.

But the removal of this distinguish-
g feature from a ceramic material is
involved. It is not merely a case of
omitting certain glass-producing com-
pounds from a formula.
> Clay Function—Elimination of glass
from the final product necessitates the
exclusion of silicates from the raw mate-
rials.

This means that clay, among other
raw materials, cannot be used

It 15 well known that ceramists utilize
the li)]ﬂsflf: properties of clay in forming
articles, After forming, the clay bonds
the nonplastic particles, so that the
shape has sufficient hlrcnath for neces-
sary handling, until it is fired. Further,
during firing, the clay enters into
thermochemieal reactions which develop

Along with studies of metals, the investigation of ceramics has
been a vital phase of the extensive research to create powerplant
components affording greater reliability and longer life.

The data presented here analyze many of the factors which affect
the use of ceramics and point up the growing need for closer liason
between gas turbine engineers and ceranmuists.

the fired or glass bond. Properties of the
final article depend largely on the na-
ture and extent of these reactions.

Briefly, then, clay has a large role in
each major step of the fabrication proc-
ess, and it is little wonder that trouble
results from eliminating glass at the
expense of this mgredient.

This background indicates that gen-
eral progress in ceramics for gas tur-
bines 1s manifested by advances in
refractory materials free from the influ-
ence of a glass phase. Research on glass-
free refractory materials can be divided
conveniently into three main phases—
raw material selection, forming and heat
treating
P Material Studies—Initial selection of
raw materials is based primarily on melt-
ing point, stability and availability. In

lass-free ceramics, where silicates must

e excluded as raw matenals, the supp l?;
still greatly exceeds present researc
demands. This favorable situation prob-
ably will persist for a long time. Investi-
gators are continuously uncovering addi-
tional refractory compounds of interest,
and it i1s a quite lengthy procedure to
develop an optimum body of a selected
compasition.

From the standpoint of raw material
selection, investigations pertinent to gas
turbines have been rather thorough on
most of the refractory oxides singly and
on many combinations of oxides. But
there 15 room for much more research,
however, in connection with combina-
tions of oxides.

With few exceptions, the develop-
ment of bodies from other likely raw
materials has been preliminary in na-
ture, or has not been undertaken. The
exceptions mainly involve some com-
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Aircraft Maufacturers Choose

REFRASIL

The Leading High-Temperature,
Lightweight Insulation for
the Aircraft Industry

Available in Pre-fabricated boots,
blankets or covers to your exoct
specifications, for every high-
temperature aircraft insulation need.
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The H. 1. THOMPSON CO.

Dept. A, 1733 Cordova Street
Los ﬁmg!lel 7. Calit., U.5.A.

Eastern Rep.;: In Seattle:

Fred W. Muhlenfeld
5742 an|E|11|H Road
Baltimore 14, Md,

). Lowrence Larsen

3608 Schubert Place
Seattle 22, Washingteon
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binations of oxides and metals, oxides
and carbides, and development stem-
ming from the background on carbide
cuttmg tools.

In the latter category, the develop-
ment and evaluation of mixtures of
titanium carbide and cobalt for rotor
blades is well advanced.

In general, the surface has only been
scratched in the detailed development
of bodies of refractory carbides, ni-
trides, bonides, silicides and the like,
singly, in combimation with each other,
or combined with metals.

[t 15 not surprisimg that the oxides

have received more attention than the
other raw matenals. They are more
available or more ecasily prepared, and,
of course, more stable in the oxidizing
atmosphere encountered in service.
P Forming—After selection of the raw
maternials, the next major problem is to
form them into some desired shape. The
raw materials for forming mnormally
consist of fine, nonplastic powders. The
use of various organic compounds with
these powders, as bonds and plasticizing
agents, apparently has progressed to a
point where they are commensurate
with clay for ceramic forming.

It is no longer much of a problem to
use any of the conventional ceramic
forming techniques of dust pressing,
plastic extrusion or ship casting in the
fabrication of shapes of such mixtures.
Also, 1t 1s often possible to produce
these shapes to have sufhcient strength
for machining readily while in the
green, unfred state.

I'inally, after appropriate curing or
drying, the formed shape is subjected
to a heat treatment or sinter. The
changes occurring in the internal struc-
ture during sintering determine the
properties of the product.

The mechamism of sintering 15 not

fully understood at present and the
action 15 influenced greatly by several
factors. For these reasons, the develop-
ment of bodies is hindered most 1n
this phase of research.
» Difficulties Encountered—An exten-
sive amount of service tests on both
oxide and metal-bonded titanium car-
bide bodies at temperatures above those
presently used with alloy blades reveal
certain problems in the use of ceramic
bodies in turbine rotors.

There were stress concentrations be-
tween wheel and blade when the ce-
ramic blades were substituted directly in
present metal designs.

Severe thermal shock, resulting from
failure of the air supply, caused blade
fracture, and mechanical shock prob-
lems were also encountered.

It is interesting to note that each
shortcoming of the ceramic blades in
these service tests is traceable to a lack
of ductility in the bodies. If a ductile
body exists, we are unaware of it. Also,

the possibilities of developing such a
bodv seem remote,

Hence, if ceramic bodies are to at-
tain their rightful place in turbojet tech-
nology, the gas turbine engimeers must
cooperate by  designing machinery
which more adequately .mzmln‘lmn:lqtu:;
these apparently inherent shortcomings
IN CEramics.

This lack of ductility in ceramics
means that mechanical shock and stress
concentrations are expected to present
critical problems. Accompanying the
brittleness. some of the bodies also have
serious thermal stress himitations.

Maximum performance from ccramic

bodies as rotor blades, therefore, de-
pends on design and operational ad-
justments to counteract this brittleness.
These adjustments, for the most part,
involve problems in gas turbine engi-
neering.
» Engineering Cooperation—Evaluations
based solely on property determmations
shed little light on the influence of
lack of ductility on service Fr:‘rf:'}rm-
ance. For example, thermal s wock re-
quirements for a given use cannot, at
present, be related to the thermal shock
properties of a material. The require-
ments depend on design as well as time-
temperature relationships and the prop-
erties appear to depend on the magni-
tude of several other physical properties
at the time of failure.

Some sort of simulated service test,
therefore, is required for adequate ap-
praisals, and the need for strictly gas
turbine engineering is apparent here.

There is another consideration where
cooperation between ceramists and gas
turbine engineers might be beneheial,
Ceramic bodies are inherently stronger
in compression than in tension, as well
as inherently brittle. Compressive
strengths of some of the oxide bodies
are of the order of ten times their
tensile strengths.

This, of course, indicates that the
best desien would have ceramic rotor
blades either prestressed n compres-
sion, or subjected to compressive loads.

If suitable designs could be evolved,
prestressing offers possibilities of reduc-
ing thermal and mechanical shock prob-
lems, as failures from such shocks prob-
ably are tensile in nature.

[f. on the other hand, the blades are

subjected to compressive loads, porous
bodies might be used, These bodies
have lower strengths but better shock
resistance than similar dense bodies.
P Stator Blade Data—\With their lower
mechanical requirements, stator blades
offer a somewhat more likely future for
ceramic bodies than rotor blades.

Ceramic stator blades, made from
bodies too weak for rotor blades, but
with good thermal shock resistance,
might be satisfactory.

Even without higher operating tem-
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Buy from PARKER..AND BE SURE!
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vide line of sight ranges up to 100 miles or
more for Bendix-Pacific Telemetering Sys-
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peratures, it is possible that such blades
would reduce weight and cost if used
to replace metal blades in present de-
signs.

As in the case of rotor blades, gilysi-
cal properties cannot, at present, re-
lated to service requirements in a
manner suitable for precise theoretical
appraisals. However, as approximations,
we could consider a few possibilities,

Bodies, able to withstand the thermal
shock by virtue of being porous, might
exist which are strong enough. There
is sufficient background on oxides, such
as magnesia, alumina or zirconia, and
on zircon for their quick evaluation as
primary constituents of such bodies.

Because of the considerable progress
in ceramic research on protecting graph-
ite bodies against oxidation, these also

| are possibilities. Certainly they would

resist the thermal shock and, perhaps,
the corrosion and mechanical stress.

Althnugh limited in temperature re-
sistance, tused silica and cordierite bod-
ies should warrant detailed evaluation
because of their low thermal expansion,
resultingrin good resistance to thermal
shock. They might be satisfactory for
present operating temperatures,

High conductivity bodies, such as

those of silicon carbide or titanium car-
bide, also have good shock resistance
and may work,
» Liners, Coatings—Ductility undoubt-
edly is necessary in the combustion
chamber liners of present designs, thus
eliminating the direct substitution of
ceramic bodies for the sheet metal.

There are indications that metal-
supported ceramic liners will withstand
the conditions of service.

Also, ceramic bodies might be used
to insulate combustion chambers if the
need becomes sufficiently acute to just-
ify design changes. Considerable suc-
cess has been had in so insulating
much hotter rocket chambers.

In addition to the work on ceramic
bodies, a large portion of the ceramic
research pertinent to gas turbines is di-
rected towards developing and evaluat-
ing refractory ceramic coatings.

Such coatings seem particularly at-
tractive for immediate use, They are
not expected to afford outstanding bene-
fits, but they are likely to extend signih-
cantly the usefulness of alloys and few,
if any, design changes are anticipated
in order to use them.

Primary purpose of the coatings, pre-
sumably, is to seal the metal surface
against corrosive attack and, secondarily,
to provide thermal insulation, Not
much can be expected from them as in-
sulators, since they must be thin to be
tough and adherent.

» Coating Types—Most of the work
on coatings has been confined to the
enamel types. These consist essentially
of a thin layer of glass and, as such, are
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BIG G AlNS in Fleet Reliability
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More flight hours .

.. more pmﬁ!ub!& airline ﬂpemrfan -

.are end results of this

ﬂmr‘:r upward trend in the authorized time between overhauls of Cyclone engines,

Wright Cyclone 18BD on the Lockheed
Constellation saves hundreds of over-

haul and spark-plug-change hours.

@® NEWS OF THE MONTH 18 the endurance

record of the Wright Cyclone 18BD on
the Lockheed Constellation . . . despite
the short time it has been in produc-
tion for airline service

® |n the brief span of two years, this
2500 horsepower aircraft engine has
extended authorized time between
overhauls from 600 hours to 1200

hours in fleet operation.

® In addition to this outstanding per-
formance record, a nearly 70% improve-
ment — from E-Uﬂ' to 500 hours — has
been effected in the authorized spark
plug change time.

® Such records refleet the sound en-
gineering design and built-in durahlhtjr
typical of W !I‘Iﬂ’l'l[ Cyclone engines , ..
characteristics lhat have ]Jr-:}ducﬂd these
gains in authorized overhaul time . .
corresponding reductions in overhaul
costs...and customer-satisfying schedule

reliability.

POWER FOR AIR PROGRESS

A DIVISION OF

FIRST IN FLIGHT

wn IG H I Aeronautical Corporation @ Wood-Ridge, New Jersey mnrlﬂ@dﬂmﬂf
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“nothing finer”’
Take 28 seconds and read the above letter. It's worth
it, for it forges another strong link in the long chain
of “final evidence” that Janitrol aircraft heaters do
the jobs they're built for—dependably, and more
often than not, well beyond normal expectancy
. + « Specific, practical help on your aircraft heat-
ing problems—military or commercial—from
design through field service—is yours to com-
mand from your nearest Janitrol representa-
tive whose name appears below. Call him,
He can help you most in the preliminary
design stage of your aircraft,

AIRCRAFT AND AUTOMOTIVE HEATERS kﬂ:ﬁzﬁé W%/é'tﬁ

AIRCRAFT - AUTOMOTIVE DIVISION = SURFACE COMBUSTION CORP., TOLEDO 1, OHIO

F. H. Scott, New York, M. Y., 225 Broadway; C. B. Anderson, Kansar City, Mo., 1438 Dierks Building; 1. A. Curtin, Hollyweed, Calif., 7048 Holly-
wood Blvd.; Frank Deak, P. A. Miller, Cenlral District Qffice, Engineering Development and Production, Columbus, Ohio; Heodquariers, Toledo, Ohie.
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subject to yielding under stress at rela-
tively low temperature.

We are not so concerned with this
weakness in coatings as in bodies be-
causc the base metal, not the coating,
bears the stress. In laboratory tests,
coated specimens have been unaffected
under conditions of time, temperature
and atmosphere which completely de-
teriorated uncoated specimens.

Another development has produced

spall- and oxidation-resistant coatings
of metal-ceramic combinations. Some
of these appear to be more heat-resistant
than the enamel-type coatings and more
techniques have been developed for
their apphication.
P Deposition  Process—Most  generally
useful methods developed for the forma-
tion of refractory coating involve the
so-called “vapor-deposition” process’ in
which the coating 1s formed by chemi-
cal reaction at the heated surface of the
base metal. Volatile compounds con-
taining the coating elements are passed
over the work, heated to a temperature
at which the components of the plat-
ing atmosphere teact to form the de-
sired coating.

Fxamples of processes for the forma-
tion of refractory coatings mnclude the
deposition of metals such as tantalum,
molybdenum and tungsten by hydro-
gen-reduction or thermal decomposition

of their chlorides or bromides; the for- |

mation of coatings of silicon carbide,
titanium carbide, tantalum carbide, ete.,
by the reaction of their chlorides in a
hydrocarbon-hydrogen atmosphere with
a refractory metal base.

Perhaps the most outstanding de-
velopment of vapor-deposition processes
15 the development of protective coat-
ings for molybdenum, that have per-
mitted its use in air for over 5000 hr,
at 1800 F. and as long as 200 hr. at 3100
I'. In a number of tests for short-time
applications in extremely high tempera-
ture flames, molybdenum so protected
has given outstanding performance.

Examples of coatings of potential in-
terest are silicon or silicon carbide on
graphite for oxidation-resistance, boron
carbide on graphite and other ceramic
materials for wear-resistance and refrac-
tory metals, such as tungsten and tanta-
lum on other metals for heat- and ero-
sion-resistance  under  nonoxidizing
conditions.

An outstanding advantage of the
vapor-deposition process is that no heat
treating is necessary to obtain a con-
timuous coating.

To properly evaluate all types of
ceramic maternals, close cooperation be-
tween ceramists and gas turbine engi-
neers is required. With this coopera-
tion, gas turbines with higher operating
temperatures, longer life, or both, and,
perhaps, lower weight seem within the
realm of not-too-distant possibilities.
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How L:ghtplﬂnes Can Be Made Sﬂfer .o
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Ocenpants” distance from nose of crashing plane may mean dif- B Cabin should be “citadel” of plane, with nose and wings de-

ference between life and death, Cockpit at right is intact.
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signed to soak up force of crash, collapse away from the cabin,

Crash Safety Can Be Engineered

If today’s lightplane incorporated all
the saft:h.' features shown in the accom-
panving sketches, crash casualties would
be drastically eut.

Released exclusively to Aviation

WEeEk, these sketches illustrate many
of the protective devices proposed by
Comnell University’s Crash Injury Re
search group—after eight vears of thor-
ough study of nearly 1000 lightplane
accidents.
» Body Rugged—These safety features
are based primarily on evidence that
the human body, properly supported,
can take crash impact forces better than
any existing lightplane.

It already has been proven that per-
sons, when supported, easilv can with-
stand impact forces up to 35 Gs
(AviaTion WEEx, Feb. 20). As for the
human body’s ability simply to survive
crash forces, the indication is that this
figure is near the bottom of the scale.
> Make Plane Rugged—But while a per-
son harnessed in a seat can take it easily,
a 35 G impact is more than conven-
tional aircraft structures can withstand
without destruction of the cockpit, so
far as CIR can determine.

CIR believes private planes should
have cockpit structures and bodv sup-
port pmvrslﬂns which can stand up to
25-35 G crashes at least as well as the
persons in the plane. Give the oceu
pants half a chance and “they’ll walk
away from most run-of-the-mill crashes.”
And more people will be interested in
buying small planes.
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Even if occupants are not properly
supported and slam into cockpit struc-
ture in a crash, investigation p::unts to
the fact that chances of survival are
raised considerably if there are fewer
lethal objects, such as tubing, seat backs,
instruments, etc., within range of the

head.

Hugh De Haven, CIR director,
stresses that injuries are “mechanical
results” which largely can be controlled
by aircraft design.
> [essening Danger—Flight has brought
with it the possibility of dangerous
crash decelerations. But research now
rives promise of taking a great deal of
the sting out of accidents.

The course crash engineering is fol-
lowing logically leads to the day when
occupants in private planes can expect
to survive without dangerous injury
when they crack-up at speeds up to
70-80 mph.—whether the plane hits
vertically or at an angle, or smacks
head-on into an obstacle. Even now,
with virtually no crash protection, only
about 10 percent of the persons annu-
ally involved in small plane accidents
are fatally injured.

i "E‘npsnlt" Safety—It may not be too
far in the future when occupants will
be supported to exacting requirements
in a structure which forms, in effect,
a “protective capsule”, carefully engi-
neered not to collapse when the plane
crashes into the ground up to a given
speed.

If the pilot, with this standard of

protection built in his plane, is not ex
ceeding this given “safe” flight speed
in time of trouble, he can expect the
structure around him to hold up, to
stay in his seat, and to withstand the
shack when the crash comes.

There now arc planes in the design

stage, providing protective fﬂaturﬂs
which, according to De Haven, “may
assure pilots a grf1ter degree of safety
in the air than presently exists on the
highways.”
FPrupﬂsals—Ku ed here to the accom-
panying illustrations are descriptions of
major safety proposals made by CIR to
increase crashworthiness and occupant
survival in lightplane accidents:

In plane, left, pilot sits close to
nose with little crash-energy-ab-

sorbing structure and distance between
him and engine. Arrangement is addi-
tionally dangerous by placement of gas
tank between pilot and engine. Aside
from fire hazard, pilot often is crushed
when engine pushes gas tank and in-
strument panel into cockpit. Also, be-
cause of his forward position, he virtu-
ally “lands on his feet” in many crashes,
with multiple injuries to lower extreme-
ties.

Plane, right, has structural arrange-
ment now incorporated in several four-
place craft. Pilot’s seat is 7-10 ft. from
nose, and tanks are placed in wing. By
providing more structure between occu-
pants and impact point, there is more
opportunity for structural collapse and
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Safety features that can be incorporated: 1. Sturdy keel in case landing gear collapses. 2. Engine placed low for improved visi-

bility. 3. Firewall backed by bulkhead. 4. Large propeller. 5. Strong rudder pedals.
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6. Stronger safety belts, 7. Crash impact switch.

All points in cabin and surrounding areas are designed to keep E Mounting instruments farther forward will guard against head

D structure intact and protect occupants in a crash.

greater absorption of crash energy ahead
of cabin.

In line with this 15 CIR's hnding
that there should be “safer correlation
between energy Jbs{:rhmg capacities of
aircraft and minimum safe fights
speeds.” At present stage of aircraft
engineering technique, “assured crash
protection rapidly becomes impractical
m small planes at speeds above G0
mph "

Whether high-wing or low-wing

configuration is used, cabin sec-
tion should be strong point of the
structure, and forward sechions, wing
panels and tail should be designed with
decreasing structural strength away
from cabin to give progressive collapse
characteristics.

De Haven feels that if researcn were
undertaken to analyze energy-absorbing
properties of structures under kinetic
loads, scientific data gathered in these
experiments would allow major increases
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in crash protection with minimum
weight penalties.

C Sturdy keel or skid (1) permits

craft to slide instead of plowing
into ground i low-angle accidents. In
this type of crash, bottom edge of fire-
wall m present aircraft often gouges
into ground, causing extremely abrupt
decelerations.

To prevent engine (2) from driving
mto cockpit, heavy firewall is backed by
secondary, lightweight bulkhead (3).
Air trapped ht:twecu bulkheads provides
“exceptional resistance to telescoping”
of cockpit over engine section.

FFor F—mater forward visibility, even
with pilot seated further aft, engine is
I::mer::d so that cowling can curve
sharply downward from windshield,
leaving only narrow cowling portion at
center {ln-:]mﬂfcd by shaded line). A
I’tr%r:r propeller is suggested at a slightly
higher position driven by gears or V-belt
drive (4), to cut noise levels.

injuries, canse of 75 percent of the fatalities.

Rudder pedals (5) are designed to
adequately support feet, while safety
belts (6) have holding capacity of at
least 25 G forward, 10 G upward, and
5 G to side. Belt loads should be car-
ried to primary structure. If attached
to seats, both structure and seat anchor-
age should be stressed to take equally
heavy loads. An impact switch (7) cuts
all cirenits at battery when longitudinal
deceleration is more than 6 G.

Strong turnover structure is pro-
vided by T-shaped top brace (1).
All bracing slopes away from passengers
s0 there 1s less chance of direct head
blows. Also, windshields am] side win-
dows (Z) are designed to “pop out”
instead of shatter if struck by occupants.
Metal flooring or thin metal or fibre
covering over plywood (3) lessens possi-
bility that occupant’s legs will be forced
through cockpit bottom.
Fuel tanks are strong enough to with-
stand rupture in 20 G crash, are so
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Made by the makers of the mighty Thunderbolt . . . which set enviable records

Front seats, though adjustable, should

F Control wheel and control column can be designed to support bedy when it is thrown
be firmly fastened to floor.

forward, instead of being a spear to impale body.

G

in the hands of Air Force pilots during World War Two ... and later, builders

of the F-84E Thunderjet now being manufactured in quantity for the Air Force
.« « Republic is justifiobly proud of the XF-91 presently undergoing flight tesis

ity of 12 mph., injury may be avoided

placed as to make it difhcult for them
at 50-60 mph if the head hits a ductile

to be crushed or punctured in survivable
at the Muroc Air Force Base in California. ¥ Conceived and produced to per-

accidents.

If wing tanks (4) are employed,
De Haven suggests constructing them
with slightly weaker outboard ends so
that if they burst in a crash, “the %EED-
line normally will be sprayed away from
engine, cabin and occupants,” thus
lessening the danger.

CIR 1s a strong advocate of shoulder
harness (5), pointing out that if it were
used faithfully “it would not be neces-
sary to 111udi['};f, rearrange, and redesi
structures specifically to protect the
head. However, no modern personal
aircraft has shoulder harness as stand-
ard equipment and experience has
shown that few pilots understand its
value . . . Hence, it is important to
design cabin so as to minimize injuries
resulting from headblows, which are
sure to come in crash when occupants
refuse to take advantage of shoulder

harness.
E Considering that 75 percent of
fatalities in survivable lightplane
accidents are caused by head injuries,
heavy flight instruments (1) are
mounted well forward out of head
range, but closer to pilot’s line of vision.
[f he jacknifes over seat belt in crash,
he hits “Aight deck” (2), a soft metal-
shelf designed to absorb head impact.
De Haven points out that, while skull
fracture ean oceur if the head strikes
an unyielding object at an impact veloc-

object which can “give” approximately
> or O .

Still more protection s given by
mounting instruments on separate panel
secured to cockpit cowling by shear
egrommets (3) or inertia latches. In
crash decelerations exceeding 6 G, in-
struments are thrown forward, out of
range of pilot’s head.

Control wheel (1)} distributes

crash force over large area of chest
and provides, as nearly as possible, pro-
tection equivalent to that given b
shoulder harness, It is made of me
which will bend, rather than break,

urder heavy loads, and is attached to
permit yielding, and adjustment to
chest loads. Control column (2) is

strong enough to resist buckling under
heavy, forward and side loads and is
equipped with inertia locks (3) which
check rapid forward movement of col-
umn in decelerations of more than 6 G.
Control knobs (4) are of soft material
to prevent injury and each is shaped
differently so that it may be identified
by touch as well as by position. Small
gages (5) also can be mounted to tear

loose from panel.

G Front seats are adjustable, yet
firmly anchored to prevent loosen-

ing under safety belt loads. They are

capable of supporting 20 G compression

loads without breaking. Where no

Even landing gears can be designed to
absorb energy before foree hits structure.

shoulder harness is used, backrests on
front seats are hinged to swing forward,
out of head range of occupants in the

rear seats.
H Spring type landing gear is tapered
to give increasing resistance when
loaded vertically. In addition, it is at-
tached to fuselage by friction joint for
pivoting aft when loading would cause
normal landing gear or structural attach-
ments to fail. In low-angle crashes this
arrangement would permit more crash
energy to be absorbed since it permits a
reater distance of deceleration and
ower G-loads imposed on the aircraft

proper.
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form os o high speed ... high cltitude interceptor. .. with both turbo jet and

rocket power...the final acceptance specifications of this great ship will, we

are confident, prove lo be one more vital weapon in Democracy’s arsenal.

. . Republic Aviation Corporation, Farmingdale, Long Island, New York
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AVIONICS

Problems of Frequency Allocation

Repeated international conferences supposedly have

settled question, but trail technical progress.

The radio frequency spectrum i1s al-
ready crowded. But frequencies in use
are rivaled in number by those it is de-
sired to use, and applications for new
frequencies are made at a far greater
rate than it 15 possible to process.

And in the midst of this fast-moving
phase of avionics hes the slow-moving
machinery of mternational conference,
which, despite its genuine effectiveness
in many phases of work, seems to drift
behind the forefront of technical de-
velopment.
> Megacycles High—Yet few activities
have more far-reaching consequence in
the economic and operational phases of
avionics than those dealing with the
international allocation of radio fre-
quencies.

By the stroke of a pen, whole bands
of frequencies can be made obsolete
ancl Elltirth new band 1ﬁtgnmcl1’rh
made in some far-off city with its ob-
viously vital effect on the daily opera-
tions of the huge avionic industry.

World War %I avionic developments
arc chiefly responsible for the present
chaos in frequency allocation. No in-
ternational radio conference has ever
seriously discussed the allocation of fre-
quencies above 200 mc., yet several
radars operating on 10,000mc. were
widely used during World War 11 and

experiments have been carried out us-
ing frc.quu]clm as high as one million
megacycles. The radio frequency spec-
trum ends at about one billion mega-
cycles, where the vibrations become in-
frared or heat waves.

It is already clear that exploration of
the entire band of radio frequencies is
nearing completion and yet interna-
national allocation effort has not yet
produced agreement above a mere
200mc. But progress is bemng made,

| however slowly, and important machin-

ery has been set up for future progress.

' I"Ht:gmmng'i But frr,qm_m} allocation

i5 no new problem. The hrst interna-
tional conference dealing with the sub-
ject was the Berlin Radiotelegraph Con-
ference of 1906, The worldwide im-
portance of the decisions made at this
conference was confirmed in April,
1912, when the U. S. Congress ratified
the provisions of the conference and
thus made the U, §. a part of interna-
tional radio frequency L'lﬁﬂ-[‘:'ltiml for the
first time.

The United States played host to the
world conference in Washington 1n
1927. But it was the International Tele-
communication Convention im Madrd,
held in 1932, that laid the framework
for the 111:.5:::11: extremely detailed and
widely-scoped nature of international
frequency allocation. The General
Radio H.Lb'u]._lt]ﬂllh developed by the
Madrid convention was signed h} the
United States Dec. 9, 1932,

On Feb. 1, 1938, the International
Radio Conference was convened 1n
Cairo for the purpose of revising the
Madrid convention. This Cairo Rewvi-
sion was signed by the United States
and 69 other countries on April §,
1938, and its provisions are still
force nearly 12 vears later.

Thus, the “Cairo Revision, 1938, of
the Madrid Convention, 1932" stands
today as the ofhcial worldwide alloca-
tion of radio frequencies, as well as a
wide variety of licensing, procedural
and other provisions.
> Postwar Meeting—But the nabons
have not been idle since 1938 in the
international frequency held. All work
in this held was suspended, of course,
during World War 1I, which is the
chief reason for the long delay in re-
vising the code.

The frst postwar international meet-
ing was the International Telecom-
munication Union Radio Conference of
1947, held in Atlantic City. This con-
ference undertook to establish machin-
ery through the use of which a com-
pl{,h: revision of the International Fre-

quency List would be obtained.

But of even greater importance was
the decision to undertake this revision
on the basis of engineening tﬂc]miquﬂ
and strict operational requirements,
rather than the random “general agree-
ment” method used previously.

» Outgrowths—QOut of the Atlantic City
meeting came three rln-n]:;-pmcnts of
[mnam importance to U. 5. avionics.

First, the Provisional Iquucnm
Board was established to continue full-
time the frequency allocation work.

Secondly, the world was divided into
three regions for the purpose of fre-
quency  allocation work 1 order to
break down the job into regional activ-
ities. The United States (and all the
Amencas) falls under International
Telecommunication Union Region Two,
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Thirdlv. the Intermational Admims-
brative Aeronautical Radio Conlerence
was established as a separate activity
concerned solely with aeronautical mo-
bile radio frequency bands. It is the
TLH'JH]'IHIhIh["L of the IAARC to trans-
mit to the PFB any frequency assign-
ment me 1t lmtrht prepare for incor-
poration in the new International TFre-
quency List. ,
» Inter-American  Activities—At  this
point it is of intercst to digress a mo-
ment into the conference activities of
the inter-American countries, scparate,
a5 they are, from the international con-
ferences.

The first inter-American radio con-
ference was held in Mexico City in
1933, to explore the possibilities of
inter-American agreement.

First administrative inter-Amerncan
conference was held in Havana in 1957,
and important decisions were made.
This Havana conference drew up: (1)
an Inter-American Radio Communica-
tions Convention, (2) an Inter-Ameri-
can Arrangement Concerning Radio-
Ell]!l'l'll]'llll'llt.‘ﬂ'lﬂns and (3) the North
American Regional Broadcasting Agree-
ment.

The Convention, which was ratified
by the United States and the majority
of the participating countries, generally
covered organizational and gem,n] pol-
icy arrangements among the American
republics and Canada for the handling

of mutual radio communication pm]u-

lems.

The Radio Communications Arrange-
ment was revised by the Second inter-

American Radio Conference at Santiago
in 1940, and, after appropriate ap-
proval, became an effective interna-
tional agreement.

» Rio Conference—In 1945 inter-Amer-
ican countries gathered in conference
at Rio de Janeiro for the purpose of
revising the 1937 Convention of Ha-
vana and this was accomplished. The
Radio Communications Arrangement
of the Havana conference was not re-
vised at Rio. At this time it was already
planned to hold the World Telecom-
munication Conference in 1947 and
the delegates at Rio agreed to withhold
their negotiations until this conference
i Atlantic City.

The Rio conference, however, pre-
pared a Convention in much greater
detail than available previously -md as
proved later, set up a small-scale struc-
ture that served as an effective model
for the huge Atlantic Citv conference
two years later. :

» After Rio Meeting—The Rio de Jan-
eiro Convention, unfnrtumtm struck
the type of snag that makes interna
tional agreement so frustratingly slow.

The % azilian government was un-

able to send certified copies of the Rio

Convention to participating countries |
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Frankly, we don't know of any better "yard-
stick” for the job of measuring quality than
the highly specialized thinking of every
Purchasing Agent in every wide-awake air-
line, modification center, repair base and
maintenance shop office. His ability to
measure quality of parts and equipment not
only for precision manufacture, bur also in
terms of careful handling, newness, prompt
delivery, reliability of supplier and cost
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until 1948 and there was not enough
time for the requiréd number of coun-
tries to obtain formal ratihication by
their legislatures prior to the Atlantic
City conference.

simce the latter completely over-
hauled the structure of the Interna-
tional T'elecommunication Umon, there
was no further reason for ratification of
the Rio Convention and it has simply
gone by default.

[t had been agreed at the Rio Con-
terence that the next radio conference
of the American Region would be held
at Bogota, When the Columbian gov-
ernment advised that it would be un-
able to act as host ftor the conference,
the Administrative Council of the I'TU
passed a resolution to the effect that
the American countries at the High
Frequency Broadcasting Conference at
Mexico City should assemble to decide
the date and place for the next purely
regional conference for the Western
Hemisphere. )

There being no indication that any
other country was willing to issue invi-
tations for the conference, the United
States hnally oftered to serve as host
and 1ssued mmvitations for the interested
countries to assemble in Washington.
» Geneva Session—Meanwhile, imple-
menting the Atlantic City decision to
create an International Administrative
Aeronautical Radio Conference, the
first session of the TAARC convened
at Geneva on May 15, 1948,

This Conference worked for hve
months and agreed on an interlocking
world plan for the assignment of fIL
quencies for major world air routes as
well as several detailed plans for such
frequencies for regional use which were
not acceptable to all participating coun-
tries.

The first session of the Conference
recessed in October, 1948, with a reso-
lution providing that the Second Ses-
sion would meet in Geneva in August,
1949, and further providing that re-
gional conferences should be held 1
the interim period to determine spe-
cific regional frequency requirements
for the aeronautical mobile service and
to draw up a plan for Region Two
which would be submitted for consid-
eration to the Second Session of the
TAARC.

The adjournment resolution also re-
quested the Intermnational Civil Avia-
tion Organization to undertake certam
studies and to submit a draft plan to
the Second Session. The countries of
Region T'wo agreed as to the desirability
uf the I'TU and ICAQO collaborating on

a plan for the Western Hemisphere.
It was further agreed that this plan
should be completed I:n,* June 30, 1949
to permit its study prior to convening
of the TAARC Second Session i1n
Geneva in August, 1949,

» Washington Meeting Makeup—It 15
against this broad background that the
radio communication conference held
in Washington from March 15 to July
9, 1949, is placed in perspective.

This conference, for reasons of econ-
omy and convenience, was actually three
conferences in one dl'll.'_l most of the
delegates served in their official capacity
in all three phases of the activities. The
Washington meeting was: (1) Interna-
tional Telecommumecation Union Re-
gion Two Conference, carrying out the
provisions for regional 1111_Ll'mg~1 of the
I'I'U established at Atlantic City, (2)
an International Administrative Aero-
nautical Conference Region Two meet-
mg, to propose recommendations to
the TAARC Second Session, and (3)
the Fourth Inter-American Radio Con-
ference, following up the Havana, 1937;
Santiago, 1940; and Rio de Janeiro,
1945, conferences and as agreed at
Mexico City.

Thus, at one and the same time,
functions of the worldwide, inter-Ameri-
can and aviation phases of the overall
frequency allocation problem were car-
ried out.
> Conference Successful—=The Wash-
ington conference was wholly success-
fully within the framework of ‘such con-
ferences, that is, various procedures
and machineries were established
through the use of which the detailed
pmbl.ﬁn of revising the International
I'requency List would be expedited.

The Aeronautical Radio Committee
of the Washington conference was un-
usually successful in carrying out 1ts
UE:I-I!EJhﬂlIH The Committee managed

to complete its hAnal report for the
IAARC Seccond Session on May 31,

and was forwarded to the Secretary Gen-

cral of the ITU in time to meet the
June 30 deadline.

The Aecronautical Radio Committee
covered the specific problems of the
allotment of exclusive high frequencies
for areonantical mobile communication
in Region Two. In view of the para-
mount importance of this activity and
the need to coordinate action by the
ITU and ICAO, the Committee au-
thorized the ICAO representative to
submit proposals in ICAQ’s name and
to participate fully with the Commit-
tee In fnrrmﬂ:xhng decisions.

The Committee adopted the ICAO
pmu:,edure of handling conference sub-
jects by working groups or “teams”,
which were disbanded when their work
was completed, This system proved
highly effective and all major problems
received solutions ‘IEr:ﬂptub]E to the
interested governments and operahing
agencies.

In view of the fact that Region Two
representatives at Geneva, in 1948, had
not found it possible to reach full agree-
ment on a regional plan, the unanimous
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adoption of the Region Two plan at
Washington was a major accomplish-
ment.
» Conditions—Because of its regional
nature, none of the final documents of
the Washington Conference require
Senate ratification for action, The “In-
ter-American Radio Agreement, Wash-
ington, 1949,” which replaces the
Santiago Agreement, will require the
approval of the President to become an-
other in a series of Executive Agree-
ments. It will come into force on April
1, 1950, if five nations have in that
time accepted it and will be binding
only on those nations that accept it.
The “Region T'wo Recommendations
and Resolutions™ will be submitted to
the Provisional Frequency Board, where
it will be subject to consideration and
revision, after which it will be sub-
mitted to an kExtraordinary Adminis-
trative Conference. The “Report to the
International Administrative Aeronau-
tical Radio Conference Second Session,”
after action at that session, will be in-
corporated into the worldwide plan
for the allotment of exclusive high fre-
quencies allocated to the aeronautical
mobile service as hnally developed by
the Provisional Frequency Board.
> Future—The next step in this neces-
sarily laborious process will be U. S.
participation in the Extraordinary Ad-
ministrative Conference, to be held

| Sept. 1, 1950, at a place not vet named,

and the next worldwide conference in
Buenos Aires in 1952. The inter-Amer-
ican phase of the problem next will be
considered at Montevideo also in 1952,

In the interim the U. S. Govem-
ment states Armly that it will continue
active participation to the fullest extent
in all conferences of the ITU and its
several branches, particularly the IAARC
mm:tmgs_

In such a manner does the complex
machinery of international agreement
work, Only the broad phases of the
problem of frequency allocation have
been outlined.

But the magnitude of the problem is
secen in the fact that for every band of

| frequencies there are hundreds of ap-

plicants, each with their particular in-
sistances and vast supporting data.

To make matters worse, a certain
degree of secrecy is maintained by
many of the delegates (including those
of the U. 5.) to avoid "showing their
hand” in the matter of what frequency
bands they will ask for themselves and
support among their constituents.

It is against this background that the
monumental problem of international
avionic frequency allocation is judged.
And from that background it is appar-
ent that remarkably rapid progress is
being made, even though such progress
seems agonizingly slow to technicians in
the field.
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LOW INERTIA OF MOVING PARTS

CAN BE STALLED INDEFINITELY
WITHOUT DAMAGE

WIDE VARIETY OF MODELS FOR
PRESSURES TO 3000 PSI

Many difficult aircraft power application problems
are being solved most satisfactorily by using these
hydraulic motors to produce highly efficient rotary
motion.

Vickers Aircraft Hydraulic Motors have a very high
horsepower fweight ratio . . . some models deliver as
much as 2.3 hp per |b, No other motors pack so much
power in so small o space. Because of the low inertia
of moving parts, these hydrauvlic motors can be
started, stopped and reversed almost instantaneously
. . making them particularly well svited for positioning
devices where accurate control is needed. No clutches
or brakes are required as these Vickers motors can be
stalled indefinitely in any position without damage.
Starting or stalled torque can be greater than running
torque if desired. They will not couse radio interference.

Vickers (piston type constant displacement) Hy-
draulic Motors are inherently simple and rugged, with
resulting long life and minimum maintenance. They are
easily installed and widely adaptable. Write for
Bulletin 49-53, “The Most Complete Line of Hydraulic
Equipment for Aircraft.”

MI(KEIU Incorporated

DIVISION OF THE SPERRY CORPORATION

1462 OAKMAN BLVD.,
Detroit 32, Michigan




PRODUCTION

Case History of Subcontracting

GE’s Lockland operation has saved $35 million in equip-
ment and gets high volume with few workers.

In February, 1949, the frst jet air-
craft engine produced at General Elec-
tric’s Lockland, Ohio, plant was turned
over to the Air Force. It was two months
ahead of schedule.

Production of this engine showed
that the idea of extensive subcontract-
ing, utilizing skilled vendors to manu-
facture all parts and make subassemblies,
and then feeding them to a central plant
for assembly and test of the finished
product, not only had been translated
into reality, but worked very well. This
method has been successfully utilized
by consumer goods makers, and was also
the basis for the aircraft “complexes’
set up by the Nazis during World War
II.

Now, after the hrst year of Lock-
land’s operation, an Air Force represent-
ative estimates that this system, tagged
“the Lockland philosophy,” has saved
about 535 million in plant equipment
and tooling, The idea goes back to a
report by the President’'s Air Policy
Commission.  Discussing  induostrial
mobilization planning in peacetime, this
report said: “Subcontract arrangements

should be worked out in advance out-
side the aircraft industry. . . . The peace-
time integration of such companies
within the air industnial maobilization
plan should expedite any expansion
greatly.”

» Production Setup—Lockland works it
out this way: More than 220 suppliers
and subcontractors contribute 15 major
subassemblies and approximately 1000
smaller subassemblies and components
for the ]J-47 axial-flow turbojet. The
Lockland plant assembles and tests the
inished product.

General Electric says this concept of
peacetime operation has proven itself by
its production record. Statistics are
withEc]{] because of Air Force security
requirements, but GE states that “pro-
duchion to contract requirements has
been delivered bv a work force of 986
people operating on three shifts at
Lockland.”

Production facilities are located in a
section of the huge plant where Wright
Aeronautical  built  engines during
World War II. Floor space totals
5,600,000 sq. ft.

The factory, with the exception of
three foundries, was acquired by the
Electric Auto-Lite Co. from the War
Assets Administration in 1948, By
agreement, part of the plant, was to be
made available for a government con-
tractor upon request. So, when the In-
dustrial Planning division of Air Ma-
teriel Command began placing new
emphasis on the importance of subcon-
tracting, space was made available at
Lockland for jet engine production. GE
occupies about 700,000 sq. ft.
> New Problems Faced—The Lockland
plan raised new problems for engineers
and planners. There was the matter of
removing highly accurate machined
parts—otten  extremelv  valuable—from
the sealed containers in which subcon-
tractors ship them. Special hxtures
were designed to get the parts out of
the containers and onto production type
conveyances. Speed, caution, safety and
convenience had to be considered.

Returnable shipping containers have
heen found useful. And handling costs
and packing bime were matenally re-
duced by use of box stitchers and a large
paper cutter for speeding up quantity
wrapping.
> Choosing Vendors—In determining
which companies would share in the
engine building program, four factors
were considered: Facilities required to
do the job, facilities available in the
subcontractors plant, subcontractor’s
previous experience and performance
record on similar parts, subcontractor’s
quote price.

At least two and preferably three
sources of supply were established for

New striking aerial view of Consolidated
Vultee Aircraft’s Ft. Worth plant, home
of the intercontinental B-36 bomber shows
12 of the long-range planes. Three appear
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CONVAIR’S B-36 BOMBER NEST

returning from flight test, while the other 9
apparently are just off the big assembly line.
Runways at left are part of Carswell AFB,
headquarters of 7th Bomb Wing of the

Eighth Air Force which operates the six-
engine pushers, still believed to be the
largest combat plane type in the world.
XC-99 is parked on apron, lower left.
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NOW: Everything on Airports
in ONE convenient reference

Here is specialized information on more than 6,000
airports and seaplane bases throughout the United
States and Canada . . . size and number of hangars

. radio range and radiotelegraph facilities . . .
types of lighting . . . hours of operation . . ., plus a
wealth of other practical flight data. Pilots, airport
managers, airport operators—in fact, everyone who
flies or services the flying public—will find a whole
host of uses for the new, 1950 version of the aviation
industry’s oldest flight manual. It brings you page
after page of indispensable flight data—unobtainable
in any other single volume.

...Quick answers
to hundreds of
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everyday problems
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each item. Order placement was made
on the basis of competitive bids. Sub-
contractors were required to state their
willingness to participate for the dura-
tion of the program and to remain com-
petitive,

In the first six months of 1949, GE

subcontracted more than $38 million in
orders to some 1300 companies.
» Reports to Vendors—Constant studies
are made to improve design and pro-
duction, and to reduce the amount of
strategic materials used in each unit. A
subcontracting section maintains a card
index on each component part used in
the engine. A scheduling section screens
any design changes. Then revised in-
structions are issued to subcontractors.

Vendors receive weekly progress re-
ports with definite instructions to speed
up or slow down production in order
to maintain the flow of parts at the
scheduled rate.

FEach engine undergoes a test run,
then is disassembled and inspected for
worn parts and returned for a final run.
Careful coordination of output carries
through the testing phase, so testing will
not clog the production line.

One major benefit of the Lockland
operation is readily apparent. GE facili-
ties at Lynn, Mass., also turn out the
J-47, but Lynn is also the site of design
and development activities. In event of
a national emergency, the heavy demand
on the Lynn operation would prohibit
much increase in actual production
there.

But, following “the Lockland phi-
losophy,” subcontractors can expand and
a substantial increase in capacity can be
attained when necessary.

PRODUCTION BRIEFING

» Convair employment will be increased
10% to 18,000 at the Forth Worth di-
vision, and will remain near the cur-
rent 6300 figure at the San Diego plant
during 1950, company officials an-
nounce. Activity in San Diego will be
centered around an order for 48 T-29
navigation trainers, B-36 components,
two XP5Y-1 flying boats, completion
of Convair-Liners, and éuided missiles.
President Lamotte T. Cohu said Con-
vair expects to deliver five or six trans-
ports to Brazilian lines if money ex-
change problems can be solved. He
believes there is a market in Brazil for
15 or 20 additional Convair-Liners
when financing can be arranged.

¥ Prewitt Aircraft Co. has opened a new
plant at Clifton Heights, Pa., to pro-
duce bonded-steel rotor blades for heli-
copters. The firm holds several govern-
ment orders for these blades.

» Aeroprojects, Inc., West Chester, Pa.,
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is currently engaged in research on ap-
plication of ultrasonics in improvement
of aircraft materials and components
and systems. Several new types of me-
chanical ultrasonic generators are also
being developed.

 TEMCQ, Dallas, Tex., has received
a $285,000 contract from USAF to de-
sign, engineer, construct and install
an integral blower system for ground
heating in ten Northrop YC-125Bs
slated for arctic rescue missions. First
craft is slated to be delivered to the
company in April for installation, with
remainder arriving at one-month in-
tervals.,

» Minneapolis-Honeywell Regulator Co.
has moved St. Louis branch and Brown
Instruments division into new office
quarters at 4354 Olive St., St. Louis.

» Rhodes Lewis Co., designers and
makers of aircraft and ordnance equip-
ment, have moved from 4008 W. Jef-
ferson Blvd., Los Angeles, to a new
plant double the size of former quar-
ters. New location is 3652 Easthan
Drive, Culver City, Calif.

Latest USAF
Bid Awards

Air Material Command Procurement Di-
vision makes available to AviatioNn WEEEK
the latest bid awards, shown on this page.
Requests for further information should be
addressed to Contracting Oflicer, AMC,
Wright-Patterson AFB, Davton, Ohio, at-
tention MCPPSXT2.

ABSTRACTS

For spray booths (50-566) :

Devilblss Company, Toledo, on a bid of
£101,178.45.

For aireraft starters (50-5577) @

Folipse-Pioneer div., Bendix Aviation
Corp., Teterboro, on a hid of §283,848.20.
For indicators (50-666) :

Lewis Enginearing Co., Naugatuck, Conn.,
on & bid of $3423.20.

For crystal units (50-520) :

Midland Mfg. Co., Inc,, Kansas City, Mo.,
on o bid of $15,155.68,

For 5018 epch conduit and ring assemblies
(50-500) :

Frank & Warren, Brooklyn, on a bid of
$30031.15.

Faor 4 stand nssemblies (50=-T14) :

Laird Engineering Co., Charleston, W.
Va., on a bld of $§27082.

For 3074 gasoline eans (G0-718) :

Companies sharing: Protectozeal Co,,
Chicago, on & bid of $7700.322, and Eagle
Manufacturing Co., Wellesburg, W. Va., on
a bid of ¥601.30.

For 5850 sealed unlt Inmps (60-731) :

Electrle Auto-Lite Co., Toledo, on a hid
of $2R2K.79.

For 4800 spare parts for F-1, F-1A, F-2 and
F-2A (50-750) :

(}eneral Electric Supply Corp., Dayton, on
a hbid of $20,500.46.

For 2500 hose assemblies (50-T10) :

Tnited States Rubber Co., New York, on
a bid of $42,200.

For & bhand saws (506-482):

Companies sharing:! Boice-Crane Co., To-
ledo, on & bid of $3863.20, and C. H. (0=
siger Machinery Co., Dayton, on a bid of
S2R823.39.

For 600 elecirle connectors (50-704) ¢

Adams Manufacturing & Engineering Cao.,
Huntington Park, Callf,, on a bid of 33300,
For 80,000 sq. ft. rubber matting (50-574) @

Companies sharing: B. F. Goodrich Co.,

Akron, on a bid of 37967, and Acadia Syn.
Products div., Western Felt Works, Chi-
cago, on &4 bid of $15,758.50.

For R. F. eable insnlntion tester (50-6807):

Industrial Instruments, Inc., Jersey Clty,
on o bid of $8215.

For radar receiver, tuning unit (530-205) :

Specialty Assembling & Packing Co., Incg.,
Brooklyn, on a bid of $316,3584.20.

For trainer assembly (50-519) :

Companles sharing: Design Fahricators,
Inc.,, Dayton, on & bid of $§1886.25 ; Manage-
ment & Research, Ine., Primos, Pa., on &
bid of $7600: Ideal Laboratory Tool & Bup-
ply Co., Cheyenne, Wyo,, on a bld of $10,-
756 : Q. Felsenthal & Sons, Inc., Chicago,
on a bid of $327, and American Automatic
Typewriter Co., Chicago, on a bid of $2300.
For Infra-red oven (50-560):

Acme Infra Red Co,, Detroit, on a bid of
£6T20,

For 4 stand assemblies (50-820) ;

Merrlam Instrument Co., Cleveland, on a
bid of $4310.

For gas breathing oxygen (50-648)

Trinity Oxyvgen Co., Fort Worth, on a bid
of $8564,.33,

For test stands (50-655) ;

United Mfg. Co., United Advertising Corp.,
New Haven, on a bid of $22,0835.

For 2,740,000 feet tow target cables (50-
GG6) 2

Hackensaack Cable Corp., Hackensack, on
a bid of $112,3440.

For stand nssembly, tester assembly (50-
1

Companies sharing: Greer Hydraulles,
Ine., Brooklyn, on a bid of $3990, and AC
Spark Plug div., General Motors Corp.,
Flint, on a bid of 3335.

For repair cork insulation in Bldg, 254 (50-
148) :

Mundet Cork Corp., Cincinnati, on a bid
of $13,888.

For 7 milling machines (50-526):

Companies sharing: N. Hansgohoff, Ine.,
Cinclnnati, on a bid of $4075, and H. A.
Kinsey Co., Cincinnatl, on a bid of $19,546.
For 17356 control stick swiltehes (50-084):

Speclalty Assembling & Packing Co., Inc,
Brooklyn, on a bid of 216,656,

For 11,000 ball bearings (50-636) :

MeGill Mfeg. Co., Inc, Valparaiso, Ind.,
on a bid of $15,290,

For 16,000 feet alreraft hose (50-650) :

Aeroquip Corp., Jackson, Mich., on a bid
of $7500,

For enmeras (50-94):

Companles sharing: Graflex, Ine., Roch-
ester, on o bid of $17.,917.20;: Willlams,
Brown & Earle, Inc., Philadelphla, on a bid
of $6104: Morse Instrument Co., Hudson,
0., on & bid of §$149E88.60; Houston Cor-
poration, West TLos Angeles, on a bid of
£38.7TR7.50: Penn Optical & Instrument Co.,
Pasadena, on A bid of $11.920, and Pako
Corp., Minneapaolis, on a bid of $4710,45.
For 100,000 pounds gas expelled dey powder

(50-512):

Phipps Products Corp., Boston, on a hid
of 3000,

For cloth (50-51K8):

Companie= sharing: Johns-Manville Sales
Corp., Cleveland, on a bid of $2277, and
Carborundum Co., Niagara Falls, on a bid
of $64,015.22,

For signal generntors (50-523) :

Cole Instrument Co., Los Angeles, on &
hid of $130.575.

For 2100 Inmp assemblies (50-632) 3

Companies sharing : Graybar Electrle Co,,
Ine., Dayton, on a bid of $17,950, and Gen-
eral Lamps Mfg. Corp., Elwood, Ind, on &
bid of 31438.

For 2400 cords (50-G55) :

Companies sharing: Kas-Kel Electric Co.,
Ine., New York, on a bid of £2620.95, and
General Electrle Supply Corp., on a bid of
22802,05.

For transmitters (50-665) :

Eclipse-Plonesr div.,, Bendix Aviation
Corp., Teterbaro, on a bid of $106,711.22,
For 300 plags (50-679) :

Cannecticnt Telephone & Eleectric div,,
Creat American Industries, Ine., Merideén,
Conn., on a bid of $288L
For 386 bimetal thermometers (50-G88) :

Rochester Mfg, Co., Ine., Rochester, on a
hid of $2614.57,

For 1144 gasoline cans and tanks (50-717):

Protectoseal Co., Chicago, on a bid of
$12.132.84,
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Pilots demand it!

Instrument:
Safe

Pilots today are demanding an independent standby power pack-
age to insure operation of their electric flight instrument group. For
they know that even the finest instruments money can buy, are
reduced to dangerous liabilities when faulty power renders them
useless or causes them to give incorrect indications. Eclipse-
Pioneer’'s answer is a two-component package consisting of a
lightweight ENGINE DRIVEN ALTERNATOR, and a small, panel-
mounted POWER FAILURE INDICATOR. Normally, the small black
face of the indicator is inconspicuous in its mounting near the gyro
horizon, but if conventional power becomes faulty, a fluorescent
disk instantly appears —giving the pilot approximately four
minutes to switch to standby power before the gyros will precess.
Two alternators are available for this system; one for electric gyro
flight instruments only and the other for an electric compass as
well as the flight instruments. Either one is conveniently installed
on the engine vacuum pump drive pad. Here is instrument
insurance that pays its own premiums — another example of the
thinking that has made Eclipse-Pioneer the leader in its field.

AVIATION CORPORATION
Exporl Sales: Bendix Inlernational Divisien, 72 Fifth Avenue, New York 11, New York
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1 Core contact cap
2 One-piece insulator:
1. Patented Coralox. 2. Mo
flashover downward from
contact cap. 3. Eliminates
dirt trap between core in-
sulator and shielding barrel
insulator, 4, Facilitates clean-
ing terminal well., 5. Me-
chanically rugged.
3 Nickel gaosket
4 Heat-sealed, leakproof
assembly
5 Nickel gasket
& Ample clearance for abrasive
blast cleaning
7 Platinum center electrode
tip .060" dia.

The AC-181 Aircraft Spark Plug is amazingly trouble-
free—astonishingly long-lived. After a continuous

world flight of 23,452 miles in the B-50, "Lucky Lady
II" the AC-181's were in excellent condition, despite
their 94-hour beating in the stratosphere.

The AC-181 stands out because it stands up. It resists
lead fouling berter — requires fewer off-schedule

T4y

AC Plugs for jet engines have
also participated in the establish-
ment of many speed records.

A SPARK PLUE DIYIS)ION =« GENERAL NHNODTORS COQORTPODERATIOENE = FLINKNT 2, HICRIGAN
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B Steel core pin

9 Brazed one-piece construction
with zinc-plated finish

10 Gastight Hermetic seal
Copper-gloss conducting seal.
Gloss-graphite resistor seal,
halving electrode wear.
Copper-glass conducting seal,

11 18 MM threads, precision-
relled ta mirror finish

12 Silver, centrifugally cast to
insure good heat conducting

contact with insulator

13 One of two large .040"
square platinum ground elec-

trodes

changes—keeps on fring longer than any other plug
we know of. Two outstanding reasons are the gap-
retaining platinum electrodes and the patented
CORALOX one-piece Insulator.

No other aircraft plug can offter you the same com-
bination of extra-quality features. Approved by Prartt
and Whitney and CAA for five P&W engines. Look at
the sectional drawing and you'll see why.

OTHER AC AIRCRAFT PRODUCTS

AC mokes many aircraft products, all
te AC's highest quality standards:

TACHOMETERS * TEMPERATURE
GAUGES * AMMETERS =+
PRESSURE SWITCHES + FUEL
GAUGES * OIL GAUGES *
FLEXIBLE CABLE +* FUEL PUMPS

NEW AVIATION PRODUCTS

New ldea for Circuit Breakers

3-0z., 50-cent attachment for aircraft control switch
claimed to offer same protection as larger devices.

Recent development of a small, light-
weight circuit breaker attachment, de-
signed to be adaptable to any aircraft
control switch, may offer more complete
protection to aircraft electrical systems
at lower cost and less weight than is
now possible.

Called the Safety Adapter, the unit is

made to replace scores of heavy, ex-
pensive circuit breakers now found on
control panels of large airplanes. The
new device, said to be particularly suited
for use with Micro Switches and oper-
able over a wide temperature range, was
developed by David M. Dutko, New
York consulting engineer, Dutko says
device has been sent to Wright Field for
evaluation. He has set up a company—
Safety Devices Mfg. Co., 570 Seventh
Ave., New York, N. Y.—to manufacture
the units.
Low Weight and Cost—The new
adapter is a tiny thermal circuit breaker,
incorporating a bimetallic element,
which adds 3 oz. and a cost of 50
cents to each switch to which it is at-
tached. In effect, it provides the switch
with a fuse of its own. Present arrange-
ment is to use many large circuit break-
ers, each protecting a series of switches
—with the chance that a number of
units may go out of operation because
of an overload on a single circuit.

According to Dutko, the weight, size
and price of a Micro Switch-Safety
Adapter combination are far below
those of circuit breakers now used to
protect a secries of switches, and are
considerably less than those of unit-
operating circuit breakers formerly used
in military planes.

The space and weight penalty in-

volved in use of large circuit breakers
as both protective and control switches
in individual circuits caused the Air
Force to use fewer but larger such
units. But this compromise still left
up to 100 circuit breakers each weigh-
ing 3 to 8§ lb.—on the control panel of
a large bomber,
» One to a Switch—Dutko proposes that
one of his 50-cent adapters be attached
to each operating switch in lieu of the
row of heavy series-protecting circuit
breakers. With this arrangement, an
overload would throw only the switch
of the circuit invalved.

Now operation of the plane is ham-
pered and may be endangered when a
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MICRO SWITCH is also circuit
breaker when adapter (dark area on top)
is used.

series of electrical units becomes inop-
erative because the circuit breaker pro-
tecting them is tripped by an over-
load in a single circuit.

Dutko says the weight of his unit
remains at 3 oz. regardless of amperage.
If fuses are nused with the adapters as
extra protection, he suggests the thermal
type.
> Another Use—An additional advan-
tage Dutko cites is that his device can
be used internally as an automatic re-
set “fuse” to close the circuit after a
cooling-off period, and will tolerate
reasonable overloads.

He claims the automatic reset feature
can be built into control switches so
that the toggle will return to the “on”
position after the circuit has had time
to cool off from an overload,

Dielectric Compound

Silicone dielectric compound, 81083,
offered by General Electric Co., Pitts-
field, Mass., is smooth, homogeneous
mixture designed to provide chemically
stable, waterproof, dielectric sealing
compound for aircraft ignition systems
and electronic equipment. '

Stated to remain substantially un-
changed by temperatures from —70 to
450 F.. compound will wet and adhere
to both metallic and non-metallic sur-
faces, It is non-corrosive and relatively
inert chemically,

In appearance and consistency, prod-
uct resembles medium heavy translucent
grease. As a dielectric it prevents arcing
from moisture condensation on spark-
plugs and coils.

Storage Protection

I'or speedy, low-cost packaging of ma-
terials, Westcoat-Clear No, 202 protec-
tive coating compound, offered by
Western Coating Co., 55 W, Union St,,
Pasadena 1, Calif,, can be stripped off
parts, after they are removed from stor-
age, and remelted for further use.

Material is cellulose acetate butyrate
compound, approved for aeronautical
use and conforming to government
Specifications JAN-C-149 and AN-C-
117b.

It is not affected by salt water, gives
watertight seal and is claimed to pro-
vide “absolute protection against rust,
corrosion and abrasion.”

In test, parts coated with product
showed no evidence of rust after being
subjected to 100 F., 100 percent hu-
midity for 30 days. Coahing 1s designed
to withstand temperatures ranging from
—45 to 160 F. It is nearly water-white
and transparent. Numbers and writing
on part can be read easily through coat-

Ing.

%\'Ial:er states packaging costs are re-
duced, since parts can be covered in
single operation taking only few sec-
onds.

Parts packaged in this manner are
claimed to be suitable for inter-plant,
domestic or overseas shipment. Product
has 990-psi. tensile strength, 455-F, fire
point, and can be reused as long as it
has not been contaminated,

New Stainless Steel

Represented to be specially suitable
for aircraft application, 17-7 PH stain-
less steel, developed by Armco Steel
Corp., Middletown, Ohio, has corrosion
resistance comparable to 18-8, yet has
mechanical properties equal to those ex-
hibited by high carbon spring steel and
Music wire.

It is said to have good fabricating
properties, excellent elastic properties,
and can be hardened by low-temperature
heat-treatment,

Material has yield strength in com-
pression approximately equal to, and in
some cases higher, than yield strength
in tension.

The new steel is available in soft or
hard temper sheet and strip, soft temper
plate, and hard and extra hard temper
wire,

Tensile strength of soft temper sheet
as supplied is 115-145,000 psi; after
hardening it is 185-205,000 psi. Yield
strength in tension is 35-45,000 psi.
before hardening, 160-190,000 psi. after
hardening. Yield in compression is 160-
200,000 psi. after hardening.

Properties of hard temper sheet after
nardening are 225,000-psi. tensile
strength, 250,000-psi. yield strength in
tension, and 235,000-psi. yield in com-
pression.
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For Accurate Drilling

Swiss-made universal drilling tool,
“Reglus,” distributed by Cosa Corp,,
624 Chrysler Bldg., New York 17, N. Y.,
simplifies exact drilling of round, flat,
square or hexagonal parts with accuracy
of .0005 in. With accessories, it drills
holes at predetermined intervals, adja-
cent holes for making slots, holes at
any radial angle, and holes in balls. Au-
tomatically centering, unit eliminates
tracing-out and center-punching.

Besides its use as drilling tool, de-
vice can be used as angle comparator
in two planes. It serves as depth gage
and center distance comparator on
round, square and hexagonal stock, and
can be used as miniature jig borer,

Tool handles work pieces up to 13 in.
dia. and accommodates series of cylin-
drical dnll bushings having drill holes
ranging up to 4§ in. Accessories include
V-mount for holding parts from % to
4 in, dia,, cone mount for drilling balls
up to 18 in. dia., and a modified mount
for drilling flat and ecccentric pieces.

Sensitive Relay

For protecting aircraft instruments
and accessories from effects of under-
frequency or over-frequency, Varo Mfg.
Co., Garland, Texas, offers line of 400c.
frequency sensitive relays.

In under-frequency application, relay
1S desi%ned to open 400c. supply cir-
cuit when frequency falls below pre-
determined safe point, insuring positive
protection of equipment against excess-
wve currents caused by lowering of im-
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pedance when frequency drops.

Design is such that failure of relay
removes all loads. Also, inoperative re-
lay can be manually by-passed for emer-
gency operation.

With 5-amp., double-pole, double-
throw contacts, hermetically sealed unit
may be used with voltages ranging from
75-150. Operating current is derived
from main power source. Relay can be
furnished to open or close at frequen-
cies from 350 to 1000 cps. with a dif-
ferential of 2 to 40 cps. Weighing 134
Ib., device has 4-in. diameter and
height,

Sander and Grinder

For medium-duty sanding or light-
duty cup wheel grinding, portable air-
powered sander, made by Buckeye
Tools Corp., 21 W, Apple 5t., Dayton
1, Ohio, 15 said to offer considerable
improvement over previous models.

According to maker, unit is 10 per-
cent lighter than previous models of
equal capacity, but has 25 percent
more power. Available in five models,
with speeds of 2400, 3600, 4500, 6000
and 7500 rpm., device is designed for
use with 5- or 7-in. sanding pads. For
cup wheel grinding, wheel sizes of 4.
5 or 6 ., are supplied.

Powerful V-Belt

To reduce number of belts required
for a desired power transmission, “High
Capacity” multiple V-belt, with 40 per-
cent increase in hp. rating over com-
parable sizes, is announced by B. F.
Goodrich Co., Akron, Ohio. Belt also is
particularly suitable in applications
where dissipation of static has been
found essential.

Maker states increase in capacity has
been effected without stiffening belt
construction or reducing safety factors
inherent in standard types.

Dial Bore Gage

Quick and accurate determination of
diameters of internal grooves for “O"
rings, snap rings, and straight bores is
claimed for a new dial bore gage, of-
fered by Rimat Machine Tool Ca.,
1117 Air Way, Glendale 1, Calif.

Indicator 1s readily located on the
diameter of the cut to be measured and
dial immediately gives desired dimen-
sion. Standard instruments measure di-
ameters from 4 to 6 in. Two sets of in-
struments are oftered by manufacturer:
Series S, giving direct readings in thou-
sandths over entire range of the instru-
ment; and Series T, giving plus or minus
indications in tens of thousands for any
dimension to which the gage is set.

Standard tip sizes are % and 1} in.
0. d., although special tips are available
for measuring snap ring grooves as small
as .030 in. in wadth.

S -

Photo-Cell Control

For varied industrial uses, including
automatic control for lighting air helds,
International Rectifier Corp., 6509 So.
Victoria Ave.,, Los Angeles 43, Calif,,
offers hermetically sealed selenium
photoelectric cell. It has average current
sensitivity of 600 microamperes at an
illumination of 100 foot-candles, with
a 100-ohm external circuit resistance.
Unit 1s self-generating type and does
not require external source of power.
Electric current is generated when cell
15 exposed to light.

Unit measures 2 x 2 x v& in. Active
cell area of the control device is approxi-
mately 21.25 sq. in.
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FINANCIAL

Airline Profits Up Market Prices

Continued dividend payments, plus debt retirement

give investment and speculative value to securities.

The restoration of airline credit con-
tinues to show steady progress in the
investment community.

New recovery price peaks for airline
senior securities is the outward reflec-
tion of the industry’s financial health.

Currently, the most dynamic action
was American Airlines’ retirement of
$4,050,000 of its 3 percent debentures
due June 1, 1966, in anticipation of
sinking fund requirements. In this
move, American has satished all sinking
fund requirements on its original $40
million issue up to June 1, 1953.

» Buys to Save—The acquisition of these
sinking fund bonds was accomplished
quietly at a material discount, with the
saving redounding to the benefit of the
company. Current market quotations of
around 95 gives these debentures an in-
dicated yield of around 3.26 percent.

Originally marketed in June, 1946,

by a syndicate headed by Kidder, Pea-
body & Co., at a price of 102 to the
public, these debentures sold as low as
67 during early 1948. Current market
prices compare favorably with better
grade corporate credits.
» Better Break at Capital-A sensational
turn of events appears to have accom-
panied Capital Airlines’ successful re-
capitalization, completed last Novem-
ber. Formerly plagued by the strait-
jacket provisions of an original $10
million convertible debenture issue, the
company recently was able to obtain
desirable modifications.

The original issue, reduced to $7,385,-
000 by late last year, was offered for ex-
change into two separate new debenture
series. The new Series A carries a fixed
interest rate of 4 percent while the new
Series B will pay 4 percent interest only
if earned, but is convertible into com-
mon stock at the rate of 90 shares per
$1000 principal amount of convertible
debentures.

It is this conversion privilege which
pushed the market price of the Series B
debentures up to 1061 a few weeks ago.

Probably this represented the first
time during the postwar recovery that an
airline senior security sold above par.
The Series A, which now represents the
senior debt of the company, recently
sold at 854, indicating a current yield
of around 4.7 percent. At recent prices,
the new securities are equivalent to 2
price of better than 95 on the old deben-
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tures exchanged and which sold at
around 70 less than five months ago.

P Valuation Higher—While having no
public distribution, United Air Lines’
3% ]I:ir:rcent debentures, originally issued
in the amount of $12 million and placed
with two insurance companies, have
been accorded a higher market valua-
tion as a result of the improved quota-
tions for American’s debentures. In the
past, the National Association of Insur-
ance Commissioners have valued the
United debt at the same level publicly
established by American,

Also due for valuation improvement,
but not vet accomplished, are the $38
million of TWA debentures all held
by the Equitable Life Assurance Society
of the United States. As of Dec. 31,
1948, the regulatory agency directed the
insurance company to carry these deben-
tures at 50 cents on the dollar. It is
dithcult to see, in the lieht of the sub-
stantial improvement in TWA's finances
and earnings, how this low valuation
can again be imposed.

» Preferred Moves Up—Preferred shares
of airlines have also improved in invest-
ment standing.

American Airlines preferred is obvi-
ously improved in position as a result of
retirement of part of the companv's
debt. There are 400.000 shares of this
senior equity outstanding. Sold to the
public at around %100 per share in
Jine, 1946, this issue declined to around
47 in the late 1948 tax trades. eradually
recovering to a recent peak of 753,

Despite a period of financial stress,
regularity of dividends, amounting to
$3.50 per share annually, have been paid
as due. At current market prices, the
American preferred returns an income
of about 4.6 percent.

The United Air Lines preferred has
made an even more pronounced re-
covery marketwise. These shares, about
95,000 outstanding, were marketed
through rights to common stockholders
under a stand-by agreement with Harri-
man, Ripley & Co., in January, 1947,
at an indicated price of around $%105.
As doubt began to appear as to United’s
credit standing. a steadv deterioration in
market prices developed with quotations
of $57.50 late in 1948.

Here, too, as United earnings and
finances improved and dividend pay-
ments were maintained. the market

price of the company's preferrred rose
steadily to a recent level of around 86.
At this price, the yield is around 5.2
percent on this stock paying dividends
of $4.50 per share annually.

> NWA on See-Saw—Northwest Airlines
issue of preference shares appears to be
the most wvolatile among the senior
equities in the industry. A total of
390,000 shares of 4.6 percent preference
stock was marketed at $25 per share in
April, 1947, by a group headed by Auch-
incloss, Parker and Redpath. Appre-
hension attended continued dividend
payments on this issue almost at the
outset, causing the shares to sink as low
as 513.625 early last year.

Bolstered entirely by earnings de-
veloped by its international route and
made possible by high mail payments, a
substantial improvement in the com-
panv’s credit was experienced during the
vear. This has been reflected in rela-
tively higher market quotations for its
senior equity. Further, it is believed
that recent operation of sinking fund
purchases of the preference shares mav
have caused this stock to sell at a new
high recovery of 213. Current quota-
tions are around 19, providing a vield of
slightlv better than 6 percent.

Northeast Airlines. Inc., a few vears
ago, issued about 80,000 shares of a
cumulative convertible preferred stock
of which around 77,000 shares are
owned by the Atlas Corp. Since its
issnance, however, no dividends have
heen paid on the Northeast preferred.
» Conversion Attractive—A latent attrac-
traction in all of the preferreds 1s the
conversion feature. Interesting specula-
tive appeal is attached to these senior
equities in periods of rising markets be-
cause of the conversion privilege.

This conversion right is of great im-
portance where earnings begin to ac-
cumulate rapidly and become available
to the common stock in an increasing
measure. Dividend income on the pre-
ferred shares being fixed at a stated
amount, participation in a greater dis-
tribution of income that may be avail-
able by common share earnings is pos-
sible only through conversion of the
senior equity into common stock.

Each share of American preferred is
convertible into common at $21 per
share of about 4.6 shares of common for
each share of preferred. One share of
United preferred has a call on four
shares of its common. Each share of
NMorthwest preference 15 convertible into
ong and one-half shares of common.

At present, common stock prices of
the three major airlines involved are far
below the levels necessary to accord
their respective preferreds a premium
because of the conversion privilege.

The course of airline debt and
equities, marketwise, will continue to
be determined by the earnings outlook
of the separate carriers.—Selig Altschul
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AIR TRANSPORT

Oswald Ryan
When was safety first—in 1939 or 1949?

Is New Air Safety Board Needed?

Pilot union tells Congress it is.

David Behncke

CAB says no. And

each side offers figures to prove its own case.

By Charles Adams

A head-on clash between the Air
Line Pilots Assn. and the Civil Aero-
nautics Board has developed in con-
gressional hearings on the need for new
air safety legislation.

With President David L. Behncke
leading the attack, ALPA has mounted
Capitol Hill with a set of statistics de-
signed to show that air safety has suf-
fered badly since it was placed in
the care of a CAB bureau nearly ten
years ago. The pilots” union wants Con-
gress to re-create the independent Air
Safety Board, which was set up under
the Civil Aeronautics Act of 1938 but
abolished in 1940 under a Presidential
reorganization plan.

» Progress Cited—5Showing an unusual
willingness to enter the fight, CAB has
presented its own fAgures to prove that
airline safety has made remarkable prog-
ress since the independent Air Safety
Board died in 1940. CAB Vice Chair-
man Oswald Ryan told a House Inter-
state and Foreign Commerce subcom-
mittee that Hclguu:i-:c’ﬁ statements and
statistics were “inaccurate and mislead-
ing."”

Behncke had told the subcommittee
that CAB delays in promoting new
safety regulations, such as requiring re-
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versible-pitch  propellers on all airline
transports and making full-face oxygen
masks available in the cockpit, had con-
tributed to a number of accidents in re-
cent years.

> ALPA Waialkout—The ALPA-CAB
feud on air safety procedures flared up
last November during hearings on the
crash of an Eastern Air Lines DC-4
and a P-38 fighter plane near Wash-
ingtom  MNational  Aurport. Behncke
withdrew his representatives from that
hearing after CAB limited both the
statements ALPA could place in the
record and recommendations the union
could make.

ALPA said this action, coupled with
failure of hearing ofhcers to call as
witnesses any of the pilots’ safety rep-
resentatives who served on the investi-
gating teams, reduced the pilots’ pres
ance at the hearing to a meaningless
formality. CAB Member Harold A.
Jones, senior officer at the hearing, inh-
mated that ALPA was trying to use the
session to plug for an independent air
safety board.

Renewing his contention that CAB
is “twiddling” with air safety, Behncke
informed the House Commerce sub-
committee that re-establishment of the
mndependent air safety board, as recom-
mended by the President’s Air Policy

Commission over two years ago, 18
“must” legislation. Behncke said that
during the ASB’s 12-month existence
(from August, 1938, through June,
1940) the domestic air transport indus-
try had the lowest number of fatalities
in its history.

» Longest Safe Span—For the last 17
months of the ASB's tenure there were
no fatal domestic airline accidents—the
longest safe span on record. Behncke
said that the mark of 3.2 fatalities for
each million passengers carried during
the ASB’s existence has never been re-
motely approached.

At present, Behncke declared, CAB
and CAA, as rule-maker and enforcer,
judge the results of their own activities
in air accident investigations. “But an
independent board is based on the cor-
rect concept that the implementers and
enforcers of the rules . . . could not
be relied upon to investigate themselves
in the event of accidents . . . and come
forth with fAndings and recommenda-
tions that might reveal their own
shortcomings, laxities and inactivity.”
» Bills Pending—ALPA endorses legisla-
tion introduced by Rep. Robert Crosser
(D., Ohio), chairman of the House
Commerce Committee, and Sen, Pat
McCarran (D., Nev.), which would:

o Set up an independent air safety
board of hve 512,61]&3-:—,’1231' members
with six-year terms to take over the
activities of CAB’s Safety Bureau. Two
members of the new board would be
pilots, one with at least 6000 hr. Hying
time in scheduled air transportation;
another a licensed private pilot with at
least 2000 hr. flying time. No officer
or director of an airline could be ap-
pointed to the board.

e Authorize ASB to inveshigate air
crashes and report, with recommenda-
tions, to CAB and CAA. Although 1t
would lack enforcement powers, ASB
would make annual reports to Congress.
> ATA Opposition—The Air Transport
Assn. strongly opposes independent air
safety board legislation. Some industry
officials believe the transport pilot mem-
ber of the board would almost certainly
be a member of ALPA and would tend
to vote against findings of “pilot error”
in crashes. They see no reason why
management membership on the board
should be banned while pilot member-
ship is required.

Further, it is feared that ASB might
make scores of economically unfeasible
safety recommendations to CAB. Thus
CAB would be on the spot continually,
while ASB would be in a comfortable
“I told you so™ position.

Another part of the ASB legislation,
intended to protect witnesses, would
bar the use ﬂiP information gathered in
accident investigations “in any action
for damages, for a civil penalty or for
suspension or rtevocation of a certifi-
cate.” This provision is viewed with
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suspicion in some quarters. Rep. Carl
Hinshaw (R., Calif.) inquired whether
this might not prevent effective suits
for damages or license revocation action
against drunken or reckless pilots.

» Ryan Replies—Both Hinshaw and
CAB Member Ryan called the House
subcommittee’s attention to the case of
former American Airlines pilot Charles
R. Sisto, who in October, 1947, en-
gaged the gust lock mechanism of a
DC-4, sending the craft into a 7500-ft.
dive near El Paso, Tex. Ryan noted
that ALPA defended Sisto and ob-
jected to introduction of any admis-
sions of Sisto or any immediate testi-
mony submitted by members of ALPA.

“In that case,” Ryan declared, “we
felt that the interests of public safety
were such that ALPA shﬂullﬂ have been
anxious to see that the pilot received
proper punishment instead of defend-
ing him. We think there is an obliga-
tion on ALPA in such situations to see
that all necessary facts come to light.”

Rvan said he has no recollection of

any specific accident investigation in
which ALPA or anyone else charged
that the mishap involved a preventable
fault on the part of CAB. He warned
that hastily adopted regulations may
turn out to be a hazard.
» Safety in Reverse—The CAB member
cited the fatal United Air Lines DC-6
crash near Mt., Carmel, Pa., in June,
1948, when the crew apparently was in-
capacitated by a concentration of carbon
dioxide gas which seeped into the cock-
pit after extinguishers were discharged
in the forward cargo pit following a
false fire alarm. Behncke said that had
CAB required full-face oxygen masks in
the cockpit, as recommended by ALPA,
the crash might have been avoided,

But Ryan pointed out that the mis-

hap actually stemmed from safety steps
taken to prevent baggage compartment
fires. Two safety devices suddenly be-
came hazards—the smoke detector
which was intended to wam of a fire,
and the CO., which was intended to
put it out. The smoke detector regula-
tion has since been withdrawn.
» Reversible Props—Turning to reverse-
thrust props, CAB officials said they,
too, may reduce, instead of promote,
safety, CAB cited six instances in six
months when props reversed (sometimes
on landing approach) when they were
not supposed to.

Behncke claimed that had reverse-
thrust props been required on all trans-
ports, they might have prevented the
United Air Lines accident at LaGuardia
Field in May, 1947, when a DC-4
crashed off the end of a runway during
takeoff. He said that had CAB adopted
in June, 1947, an ALPA recommenda-
tion that reverse-thrust propellers be
required on all airline transports, 13
subsequent accidents might have been
prevented.
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CAB replied that even with reverse-
thrust props the UAL DC-4 could not
have been stopped in time, and other
accidents cited by ALFA would have
occurred. Board ofhcials pointed out
that six of the 13 accidents listed in-
volved DC-3s, for which reverse-thrust
propellers are not available.
> Records Compared—Ryan  reported
that passenger fatalities per 100 million
passenger miles flown on scheduled
domestic and international carriers de-
clined from 5.2 in 1938, 2.3 in 1939
and 2.8 in 1940, to a record of 1.0 in
1949, He compared the 1,459,000,000
passenger miles fHown, the three fatal
accidents and the 12 passenger fatalities
on the domestic airlines during the
A5B's 22-month existence with the
6,157,000,000 domestic passenger miles
flown without fatal accident or pas-
senger fatality during the 11 months be-
tween Sept. 1, 1948, and July 31, 1949,

The CAB member also noted that
U. S. international flag lines have, since
April, 1948, flown more than 22 months
without a passenger fatality.

Window Blow-out
Brings New Tests

A manufacturer whose product offered
promise of solving some pesky troubles
of the airlines, last week had trouble of
his own.

As one result, a few Lockheed Con-
stellations were being operated with
temporary minor changes 1n flight plan-
I'Ill'.lg-

The product is Sierracin, a guaran-
teed non-crazing plastic for aircraft
windows (AviaTion WEeEK, Jan. 23). It
was off to a fine start in replacing other
plastic materials and glass in passenger
windows of Constellations of several air-
lines. The trouble came when a Sier-
racin window of a PAA Connie blew out
under pressure at 20,000 ft. and a sleep-
ing stewardess was pulled halfway out.
P Results—Sierracin - windows immedi-
ately came under airline suspicion. PAA
ordered the former windows, made of
Plexiglas, restored. EAL took out three
Sierracin windows under test, sent one
to Sierra and is examining the others.
TWA had only two Sierracin panels in-
stalled, and replaced these. PanAm,
while the change-over was being made,
was requiring that seat belts be fastened
when Sierracin-equipped planes were
pressurized, For about 12 hours, until
it determined which planes had the
Sierracin windows, TWA had a some-
what similar requirement.

PAA turned pieces of the shattered
window over to Civil Aeronautics Board
investigators for laboratory tests. Until
completion of these tests, PAA is not
drawing anv conclusions on the future
use of Sierracin.

» Conflict—Window was mounted, as is
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customary, inside an outer panel of
Lucite, which served as a fainmg. Mil-
ton R. Crossman, vice president of
Sierra Products Co., maker of the ma-
terial, says the outer panel was badly
crazed and that the window was im-
properly mounted. A broken outer
panel could have driven through the
inner window,

Pan American investigators at Miami,
where the plane landed, concluded that
the installation was not at fault. Accord-
ing to Pan American, Gene Armstrong,
Sierra representative at Miami, con-
curred in that view.

» Outlook—Sierracin window that broke
was installed last November, and had a
little more than 800-hr, use. Sierra
gives a4 one-year unconditional guaran-
tee on the panels. The PAA blow-out
was the first difhiculty experienced with
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a Sierracin window. But it is of serious
concern to engineers. Here's why:

Other window coverings will craze or
crack, so give notice of impending fail-
ure. The PAA panel failed without
warning. If the PAA blow-out was due
to an outright failure of Sierracin, and 1t
the material will fail without warning,
airline maintenance people see worry
ahead.

But Sierra Products gives no indica-
tion of future sales difficulties. The
company says that Lockheed (which has
now re-opened its own investigation of
Sierracin) has just placed a new 52500
order for the material, It has some new
Boeing business. And it says that the
PAA blow-out will give further support
to its argument that outer windows of
pressurized planes should also be made
of Sierracin,

COMET PRODUCTION starts with 6000 workers on overtime and 16 planes on line.

Herlihy Sees Jet Dominance Near

The turbine engine within 10 years
mav completely replace the piston en-
gine for all aircraft of over 1000 hp,
in the opinion of J. A. Herlihy, United
Air Lines' vice president-operations.
P Liked Comet—Recturning to the
United States after a 12,000-mi. trip
imspecting foreign engine developments
and airline operations in Canada, Eng-
land and Europe, Herlihy said he was
especially impressed by Great Britain's
de Havilland Comet. He flew the 40-
passenger, four-jet transport at 435-
mph, at an altitude of 32,000 ft. as
easily as any conventional plane and
without any semblince of vibration.”

Herlihy said that with planned im-
provements in cabin pressurization the
Comet would operate even higher than
32,000 ft. when placed in commercial
service. British Overseas Airlines Corp.
and Canadian Pacific Air-Lines have
placed orders for the Comet, and
Herlihy estimated these companies will
have them in regular scheduled opera-
tion within 18-24 months.

The UAL executive placed the
Comet ahead of any other turbine en-
gine development he saw on his trip.
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The turboprop power plant, he de-
clared, has interesting features for com-
mercial used in the immediate future,
but the ideal is the straight jet, which
is further away.”

. S. Lags—Herlihy said that every-
thing in the way of new development
abroad was devoted to the turbine
power plant. “Government-financed
turbine prototvpe development pro-
srams have permitted the British and
Canadians to steal a march on the
U.S. in this important field, but an
American turbine development pro-
eram started now would quickly bring
this country abreast of its competitors.”
> Asks B-45 Tests—The UAL offcial
endorsed suggestion that the U.S. gov-
emment assign some of its B-45 jet
bombers to the airlines for experimental
use in hauling cargo, thereby providing
actual experience n flying turbine air-
craft over American airways.

Herlihv's  trip abroad convinced
him that the turbine engine “has ar-
rived.” It's here, and nothing can stop
it, he declared. “The frst airline to
oet the faster, quieter and more com-
fortable turbine-powered planes into

operation will attract the traveling pub-
lic. Travel in these craft may be more
costly to start, but the fare increase
will be justified by the added features.”

Extension Likely for

Western Feeders

The Rocky Mountain area is likely to
keep the bulk of its scheduled feeder
services for at least three more years.

This became apparent when the Civil
Aeronautics Board recently ordered
Monarch Air Lines and Challenger Air-
lines to show cause why their temporary
short-haul certificates shouldn’t be ex-
tended to March 31, 1953. Both fran-
chises are now due to expire at the end
of this month.
> Cite Progress—CAB said 1t appears
that both Monarch and Challenger have
made steadv progress in furnishing air
service and developing the trafhe po-
tential of their routes. The Board ten-
tatively decided to extend the two feeder
certificates even before granting ap-
proval to the Monarch-Challenger
merger last December. CAB said the
possible economies resulting from the
merger represented an additional reason
for continuing the feeder franchises.

Even so, the three-vear extensions

proposed for Challenger and Monarch
are shorter than the five-vear extensions
previously proposed for Piomeer Air
Lines, Southwest Airways, and West
Coast Airlines. One feeder, Florida Air-
wavs, was put out of business in March,
1049, because of high costs and low
traffic.
TTA's Struggle—Another short-haul
carrier, Trans-Texas Airways, is fighting
for its life, CAB last spring ordered the
company to show cause why its certifi-
cate shouldn't be permitted to expire
on Mav 13, 1950.

Hearings in the case were held last
month, with companv officials argning
that TTA's plane mile costs are the
lowest of any DC-3 feeder operator and
that traffic 1s increasing steadily. But
Post Office representatives contended
that T'T'A’s operations are too expensive
insofar as mail services are concerned.
They said extension of TTA’s certificate
can onlv be justified in the interests of
the commerce and the national defense.
P FFeeders Justihed—Viewing the feeder
experiment as a whole, CAB sees no
likelihood that the short-hanl carriers
will approach commercial self-sufficiency
in the foreseeable future. Still, the
Board sees enough improvement to jus-
tifv the hope that with route modihca-
tions “and perhaps elimination of cer-
tain carriers” the total cost to the
sovernment can be further reduced.

CAB said that both Challenger and
Monarch. oneratine in a lightly-popu-
lated area. have been somewhat less
successful than Pioneer, Southwest, and
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West Coast in narrowing the gap be-
tween commercial revenues and ex-
pense.

However, Challenger and Monarch
serve a region where geographical con-

ditions impede surface transportation, |

thus creating a need for air service.

» Proposed Route Changes—As in the
case of Pioneer, Southwest, and West
Coast, CAB has proposed route modifi-
cations to strengthen Challenger and
Monarch if their certificates are ex-
tended.

The revisions would eliminate con-
siderable mileage and more than a dozen
towns from the Rocky Mountain feeder
network. On the other hand, CAB in-
dicated it may suspend United Air
Lines’ stop at Rock Springs and/or
Cheyenne, Wryo., for three years to
eliminate uneconomic duplication of
Challenger's service.

Monarch, whose system covers 1020
route miles and 22 stations, currently
requires about $1,179.000 in mail pay
annually. The company began service
in November, 1946. Last year it had
around a 215 percent passenger load fac-
tor and flew 30,575 passengers over its
various routes.

CAB proposes to eliminate Canon

City, Colorado Springs, Leadville, |

Salida, Grand Lake and Boulder, Colo..

and Price and Provo, Utah, from MAL's |

routes.

In addition, CAB plans to eliminate
entirely Monarch's inactive link be-
tween Denver and Grand Junction,
Colo., via Glenwood Springs-Rifle,
Craig, Grand Lake and Boulder, Colo.

Merger Argument
In Final Stages

The acrimonious word battle over
American Airlines’ proposed sale of
American Overseas Airlines to Pan
American Airways for $17,450,000
drew to a close this month as the Civil

Aeronautics Board heard oral argu-
ment on the deal.

Deccision in the case is expected this
spring, and many observers have pre-
dicted that “good politics” as well as
“good economics” will figure in the
outcome. Because foreign routes are
involved, CAB’s decision is subject to
Presidential approval. A CAB ex-
aminer has already endorsed the merger
(AviaTion WEEK, Jan. 2).
> Excessive Competition—In wrapping
up its arguments for approval of the
AOA sale, American Airlines empha-
sized that there is too much air service
over the North Atlantic. It said that

AOA’s traffic to points other than Ger- |

many has fallen steadily, and foreign-
flag competition has been increasingly
effective.

Prospects that American Overseas
will earn a profit in the future are bleak,

AVIATION WEEK, March 13, 1950

. . . for “off-the-shelf” shipments within 24 hours! Air-
work maintains complete inventories of factory-new
parts and accessories to give vou prompt shipment—
whatever vour order, large or small. And our staff of
sales engineers are especially trained to screen orders
and advise on engine modifications, parts interchange-
ability, and power plant problems—your Insurance
against superseded parts...obsolescent parts...
overstocking.

In addition, Airwork’s exceptional production-line over-
haul facilities for Pratt & Whitney and Continental
E-185 engines assure you the same high quality work
that has enabled airline operators to get time extensions
of as much as 559, on operating time allowed by CAA
between overhauls!

That’s why you should send it to Airwork—headguarters
for overhauls—accessories—spare paris.

Airwork Corporation distributes the following aviation
products: American Brass, Bendix Products Division,
B(G, Champion, Continental, Jack & Heintz, Packard
Cable, Pesco, Pratt & Whitney, Romec Pumps, Thompson
Products, Titeflex, Turco Products, and U. S. Rubber.

CORPORATION |

MILLVILLE, NEW JERSEY

NEW YORK o

Rirwork

MIAMI * WASHINGTON




Working Together for
Faster Steel Service

Here's the team that swings into action "7 That's Ryerson steel service—a remark-
the moment you contact a Ryerson plant able example of teamwork that enables us
From the phone girl who receives your to ship steel in any form, w any place,
call to the driver who delivers your order in record time. Whenever you need high
it's a team of specialists who take pride quality steel—need it fast—we urge you
in the job of getting steel to you quickly. to call our nearest plant.

As soon as we take your order, dupli-

cate copies are rushed to every person con-
cerned [;nd scheduling is completed simul- PRINCIPAL PRODUCTS

taneously for all departments to prevent Aireraft Quality Alloy & Stainless Steels
the slightest delay. In the warehouse, ex- GEREED  Ewwed WUl Sk
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bon, alloy and stainless steels on hand in L _
* . = - ke i ‘hannels, angles,
most every size, shape and hnish make it Bassan sl
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save time and develop lower costs. Your
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and rushed to the shipping floor accord- rolled, many types & TOOLS — For metal
ing to schedule. A waiting wruck speeds coating fabrication

the steel to your door. _
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| Porawsessias

| AA continued. “The subsidy paid i‘::l:

U. §. taxpayers has provided AOA wi
:ifpmﬁt of only $960,000 over five years
of operation, or an average return of
1.1 percent.”

» AOA Deheit—Coincidentally, Ameri-
can Overseas released its financial re-
port for 1949, showing an operating
loss of $588,477 for the year, a sum
which was cut to $3485,477 by federal
income tax credits. In 1948, AOA had
a $991,174 profit after taxes. However,
final mail rates have not been fixed for
either vear.

AOA handled 96,620 passengers 1n
1949 and had total revenues of $43,-
416,605, Its fleet at year-end included
seven Stratocruisers and seven Con-
stellations.

Both American and PAA argued that

TWA will not be hurt by the removal
of AOA from the trans-Atlantic picture.
On the contrary, they told CAB, TWA
should benefit by elimination of a
competitor,
» Monopoly Issue—But TWA con-
tinued to bang away at the PAA-AOA
merger with the assertion that it would
result in creation of a monopoly.
“PAA’s policy in international air com-
merce,”” TWA declared, “15 not to
compete but to destroy.”

“It is vital for CAB to recognize that
we are Pan American’s next intended
victim, either to be destroved or forcibly

| acquired,” TWA continued. It quoted

PAA President Juan Trippe as stating
that his company wants to become the
“chosen instrument” and will stop at
nothing to attain that end.

TWA attorneys wammed of “Pan

| American's powerful lobbying activities

in Washington,” and urged govemn-
ment agencies concerned with the case
to make a careful analysis of the facts
before making recommendations to
President Truman.

MCA Will Buy Four
PAA Convair-Liners

Mid-Continent Airlines completed
plans to acquire its first postwar equip-
ment when its board of directors re-
cently authorized the purchase of four
Convair-Liners and related equipment
from Pan American Airways for slightly
over $2 million.

J. W. Miller, MCA president, said
he hoped to have the Convairs in serv-
ice on express schedules by June 1. The
company’s DC-3s (20 of which are now
on hand) will continue in service on all
routes, with schedules coordinated to
supply convenient connections with the
Convair-Liner trips.

Delivery of the 40-passenger Con-
vairs to MCA's maintenance base at
Wold-Chamberlain Field, Minneapolis,
is scheduled to begin Mar. 17. A train-
ing program for flight crews, mainte-
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nance and ground personnel will be
started immediately.

Miller described the four Convair-
Liners as “surplus PAA equipment, now
in Miami.” Sale of the four ships to
MCA reduces Pan American’s Con-
vair Heet to 16.

GCA Check on ILS
Aids UAL Landing

Value of GCA (ground controlled
approach) as an independent monitor
for the instrument landing system was
pointed up recently when the radar de-
vice gave prompt warning to a United
Air Lines pilot who was coming in to
the Chicago airport dangerously below
the proper glide slope.

Dunng the instrument approach, the

ILS deviation indicator incorrectly
showed the transport to be well above
the glide path. Flag alarm indication
was normal and gave no hint of mal-
functioning in the ILS receiver. Never-
theless, the pilot took note of the GCA
advisory information and brought his
craft in safely,
» Varistor Failed—Subsequent flight and
bench checks showed that the false in-
dication was caused by failure of a com-
ponent of the glide receiver. The varis-
tor (instrument rectifier) which rectifies
the “Ay-up” signal had partially failed
s0 that the glide slope on course as in-
dicated by the aircraft equipment was
displaced about 1% degrees below the
normal path angle.

The defect in the airborne receiver
was caused either during a bench check
or during work in the aircraft junction
box by accidental application of 28 volts
from an adjacent terminal.

» Double-Check Wanted—The incident
was believed to be the frst of its type

in nearly three years of ILS operation. |

Likelihood of similar difficulties in the
future is believed slim. But airline offi-
cials said the incident emphasizes the
importance of operational procedurcs

which will doublecheck operation of |

the ILS system before a descent is made
to critically-low altitudes.

Inability of the flag alarm to warn
of the t_TE failure experienced by the
UAL flight has been recognized previ-
ously. Airline chief pilots took note
of the situation in 1948 when they
recommended that all ILS approach
procedures should provide for intercep-
tion of the glide path at or before pass-
ing the outer marker on inbound flights.
Purpose of this decision was to permit a
check of the glide slope altitude and
airborne and ground components of the
ILS against the pilot’s barometric alti-
meter when passing through the outer
marker.

» Which is Correct?—Airline officials
recognize that there are frequently mi-
nor variations between ILS and GCA
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TODAY!

LEACH RELAYS, the acknowledged

standard in aircraft designs, enjoy a wide
superiority in versatility, compactness and depend-
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ing all types of relays tor all types of applications has
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The Theory and Design of
Gas Turbines and
Jet Engines

I. A new book that glves cofi-
grefe examples of the applica-
tion of asrodyvoamic and *"gas
dinamie®™ theory to actual de-
Rlgn probleme. Discusses
parameters affegting perform-
ancd aoharacterisiies of tur-
bines and Investigntes limita-
tions Imposed by design, ma-
terinls, ote. Covers gas flow,
jet-propalsion deviess, ol
pyslems, regenerators, eto, By
E. Vincent, U. of Michigan.
G0G pages, 57.50

Mathematical Theory
of Rocket Flight

2. Demonstrates technleal de-
tails of *"what makes & rocket
ga,"" Covers a multitude of
points sueh as how jet forces
propel the rogket, how the
rocket 1s rotated for stability,
offect of jet actlon, Imuncher
. valoclty, tipping-off effeots.
A v f Complite with clear diagrams,
. Thiog. tables and graphs. By 1.
e J Rosser, Caornall U., R. Néw-
Far ' ton, Bell Telephone Lab..

_— Inc.. and G. Gross, Grumman
s ' Adreraft. 276 pages, $4.50
E

Gas Turbines
for Aircrait

3. An accuraie reference book
on the design and operational
principles of afreraft gas tur-
bines. DMscusses components
and cyeles, controls and ac-
gesnories, hybrid types of !
power plants, and tha per- |

formance of alrcrall powersd | \

by Ens turbines. Covers oom-

presaible gas flows, afterburn- .

ing. water Injection, and other | |
recent advances in the fisld

By F. Godsey, Westinghouss ]'l.

Elec. Corp,, and L., Young,
g Rand Corp. 357 pages. 54.50 r
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l Jet Propulsion
Progress

4. Describes and evaluates various designs de-
reloped by the TUnlted States, England and Ger-
many and shows the relative progress in each
country, Fully (llus-
trafted by drawings

and sRketehes, the
hook smphasizes pa-
tent developments
Wwith as much profec-
tom imto the [uture
as securtly will per-
mit. By L. Navills,
Institute of the Aero-
nautical Sciencos,
and N, Bilshes, Air
Reoserve. 237 pages,
£4.00
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advisory information but say that this
should not detract from the value of
GCA equipment in detecting major
discrepancies.

[t has been suggested that when there
is a major conflict in the information
furnished by the two systems, such as
m the UAL incident, neither source of
information should be selected as being
most likely correct. Instead, the pilot
should use the navigational information
which provides the maximum amount
of clearance of terrain and obstructions.

Engine Failure Caused

 Strato-Freight Crash

Worst nonscheduled airline accident

| in U.S. history—the crash of a Strato-
| Freight, Inc., C-46 into the ocean near

San Juan, P.R., last June 7—has been
attributed to engine failure shortly after

| the plane took off with a 3709-1b, over-
load.

The mishap, bringing death to 52 of
the 75 passengers and one of the six
crewmen aboard, caused a tightening
of Puerto Rico's regulations governing
nonskeds. Because of this crash and

| previous violations, the Civil Aeronau-

tics Board last November revoked
Strato-Freight’s operating certificate.

Effective Feb, 5, 1950, CAB also
revoked for six months the pilot certifi-
cate of the C-46's captain, Lee E.
Wakeheld.

CAB’s investigations disclosed that
the C-46's right engine began to back-
fire and lose power a minute after the
plane took off from Isla Grande Air-
port, San Juan, bound for Miami. Car-
rving a total gross of 48,709 1b., instead
of the 45,000 Ib. allowable, the plane

| failed to maintain altitude and crash-

landed in the water six miles from the
airport.

B Wrong Sparkplugs—At time of crash,
wheels and flaps were in retracted posi-
tion, but the right cowl flaps were fully
open, landing lights were extended, and
the right propeller was not feathered—
all of which reduced the air speed.
Thirty of the 36 spark plugs installed
in the right engine were not approved
for such use by the manufacturer of
the plugs, the manufacturer of the en-
gines. or by the U.S. Air Force.

" CAB said the Pratt & Whitney R-
2800-51 engines in the Strato-Freight
C-46 had combustion chamber temper-
atures and pressures too high for satis-
factory operation of AC-LS-87 plugs.
In this instance, the rear spark plug of
the right engine's No. 4 cylinder oper-
ated at such a high temperature the
center electrode fused with the outer
electrode.

The plug may have reached this
temperature as a result of the engine’s
operation on only the rear set of spark
plugs. This was indicated by the posi-
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SEND DETAILED RESUME OF
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Piasecki Helicopter Corp.
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tion of the magneto switch, which was
found in the “left” position, and by
the fact that the front set of plugs
showed no evidence of heat, while the

rear row showed signs of excessive heat.

» Plugs Dirty—Spark plug terminals for
the right engine were found to be oily
and dirty, and spark plug electrodes had
too much clearance. Heavy carbon de-
posits were found on the neoprene
adapter sleeve and the carburetor air
intake screen of the right engine—an
indication of severe backhring.

The Strato-Freight accident was one
of hve fatal crashes involving U. 5. non-
scheduled airline operators last vear. A
total of eight crewmen and 104 pas-
sengers were killed in the mishaps.

WAL Profit Soars

Western Air Lines more than tripled
its proht in 1949 as compared with
1948. President T. C. Drinkwater at-
tributed the gains to higher trafhc, en-
trance into the air coach held, a con-
tinuing cost reduction program and

more efhciency and productivity on the

part of employes.

Preliminary unaudited hgures show
WAL with a $440,000 net proht after
taxes last vear, equal to 84 cents a
share of outstanding capital stock. This
compares with $134,704 profit (26
cents a share) in 1948. The company
eammed over 390,000 during fourth
quarter 1949,

Western carried 422,193 revenue
passengers last year, up 19.4 percent
over 1948. Operating performance for
1949 was 97.72 percent.,

Drinkwater announced election of
five new WAL directors, bringing the
total to ten. Additions are Hector C.
Haight, Los Angeles regional manager
of the Reconstruction Finance Corp.;
John M. Wallace, Salt Lake City
banker; Sidney F. Woodbury. Portland,
Ore., businessman; Marvin W, Landes,
WAL vice president-service; and Alex-
ander Warden, bunsiness manager of

the Great Falls, Mont.. Tribune-Leader.

SHORTLINES

» Air Transport Assn.—Has joined with
the U. §. Chamber of Commerce in re-
questing complete repeal of both the
15 percent federal tax on transporta-
tion and the 3 percent tax on freight.
ATA feels that reduction of the pas-

senger tax from 15 to 10 percent (as |

recommended by the Treasury Depart-
ment) would have little beneficial effect
on the airlines, while full repeal of the
levy would increase the carriers’ pas-
senger revenue by $20 million annually
and cut mail pay needs. The Treasury
favors complete repeal of the freight
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THE PROVED FASTENER

OF MANY USES
AIRLOC has proved rhe Ipr:rf'ﬂu

fastener in any spot requiring the
combination of tight :]1u511ri: and
removable panel — cowlings, fair-
ings, access doors, inspection plares,
landing gear covers, etc. AIRLOC
stays locked under extreme vibra-
tion, yet 15 readily released with
screw driver, key or coin. Spring
action compensates for variations
in material thickness.

Meonadnock, with a wealch of fasten-
ing experience, also welcomes in-
quiries from manufacturers seeking
reliable development and produc-
tion facilities.

ONADNOCK

ILLS *Ciicne”

subsidiary of UNITED-CARR FASTEMER CORP.

Approved under

AN-F-8b
for all U. 5. Airforce planes

Simple 3-piece
construction . . . receptacle
stud and pin
*

J sizes in a range
of stud types and sizes
for almost every need

RUSCO for Safety Belts

Here is another exampls of Husco Hesearch, o
shoulder strap for every Rusco Safely Belt,

Good praclice requires that safely bells be re-
Placed periodically.

Why don’t you replace yours now with o
fomous Husco Safety Belt.

THE RUSSELL MANUFACTURING CO.
Middletown, Conn.

NHew York - Chicogo - Detroit - S5an Francisco

STANDARD & SPECIAL

BULBS

FOR USE WITH
RESISTANCE THERMOMETERS
.,_M —=3
BAYONET TYPE FOR CYLINDER HEAD

FLUSH TYPE FOR
FREE AIR

ANS5525-]
ANMN5525.2

P

STANDARD "AN" BULBS

In addition to the standard models illus-
iraled. we have developed special high
temperature bulbs that will withstand
500° F for a¢ minimum of 500 hours, as
well as bulbs with long stems or special
threads,

All of these bulbs may be used with our
standard aircraft resistance thermom-
elors.

THE LEWIS ENGINEERING CO.

CHURCH ST. = » » = NAUGATUCK, CONN.
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tax, but ATA says this would bencht
the railroads far more than the airlines.
» Alitalia—Has purchased three long-
range DC-4s from Pan American Air-
ways, according to A, E. Ulmann & As-
sociates, U, 5. agents for the ltahlian
line. Delivery of the planes is to be
completed bv the end of April, and the
ships will be used on the Rome-Buenos
,.-"urf:a run. Italilan crews were to be
trained at PAA's Miami, Fla., base.

> American Air Transport—CAB has
ordered the Miami Springs, Fla,, non-
scheduled operator to cease and desist
from engaging in regular service be-
tween New York and Puerto Rico, or
between any other points.

> Association of American Railroads—
Has called on Congress to end “gov-
ernment  subsidization” of airlines,
trucks, buses, barge lines, and other
competitors of the railroads.

» British FEuropean Airways—Believes
it will have a marked advantage over
competitors when it obtains 1its all-
British fleet of around 60 aircraft now
on order. The fleet will include 20-30
four-engine turboprop Vickers Vis-
counts, 20 twin-engine Airspeed Am-
bassadors and 14 four- -engine Handley
age Marathon feederliners. First Am-
bassadors are to be delivered in Janu-
ary, 1951; first Viscounts in 1952; and
first Marathons in 1951.
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IATA-Tumover of international air
transactions at the London clearing
house rose from $124 million in 1948
to $167 million in 1949,

> Mid-Continent—Reports a $5912 net
profit in January, compared with a
$20 704 m_t loss m the same 1949
month. Operating revenues increased
by 578,081 over January, 1949.

» Pioneer—CAB  has authorized the
teeder to suspend service temporarily
at Las Croces, N. Mex., when opera-
tions are m.-]uguratﬂd at that point by
Continental Air Lines. PAL said Las
ETLIE.‘E:‘-L has insufficient traffic for two-
carrier service.

»San Francisco Airport—Freight traffic
during 1949 jumped 59.7 percent over
1948, and passenger trafhc was up 14.7
Total domestic and intemna-

SEARCHLIGHT SECTION

REPLIEE (Box No.}: Address to nﬂicg nmrra: m:r-u
NEW YORK: 330 W, s8nd S¢. (18)
CHICAGO;: 520 N. Michigaon Ave., (11)
SAN FRANCIECO : 68 F-E--H gt (§)

POSITION VACANT

EXECUTIVE TRANSPORT Operator needs

services of qualified flight dispatchar, cer-
tificate desirable, thorough working knowledpge
meteorology and forecasting required. Reply
atating age, qualifications, background, experi-

ence, and avallabllity., Reply P-35%1, Aviation
Waek, Chicago Office, , ik

POSITION WANTED

T:-J'CPLRIE"‘FED EEH"I-"IE'E Enginesr sgooks
position Operations, Factory, or Field. Alr-

craft Power plant—or Accessorles, PW-2507,
Aviation WH:ulr

ATR F UREE Lt Col., rated pllot, immed!amly
avallable for permanent clvillan position.
Experienced execotive. 15 years, 6000 hours
fiying all types Alrline Pilot rating, Engine
Mechanic rating, Age 314, married. Exceallent
references. PW-3395, Aviation Week,

/f/[ o 2f0070 d

price $3,000.00

These engines are 00:00 fime since laclory
new and have had ACES C.A.A. approved

outside in lubrication system blower

to thrusi plates incorporated. They have also
been block tested in our modern test cells and have been

prepared for long term storage.
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R e oxX 8564 Portland 7, Oregon.

> Southern Airways—Has puchased a

_ All Engines Complete with Form 60-B
DC-3 from TWA, bringing its feeder

1 e —
h"-- _ll_....-...-ir-F-"'-'- -
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A NEW MlCRO

e ey e

.

This new MICRO precision snap-action switch
provides a double-pole, double-throw circuit in
basic switch size. The snap action is designed to
provide simultaneous operation of both poles re-
gardless of the speed of actuation.

At 28 volts d-c, it provides a capacity of 3 amperes,

inductive load, per pole.

A complete line of housings and actuators is avail-

able for use with this new switch.

MICRO.. .. first name in precision switches

BRANCH OFFICES:

Chicago * New York * Boston * Cleveland * Los Angeles

SALES REPRESENTATIVES:
Portland = 5t. Louis * Daollas * Toronto
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A DIVIGION GF FIRET INDUSTRIAL CORPORATION

FREEPORT. ILLINOIS, U.5. A.

fleet to six.

> Swedish Aecrotransport Co.—Expects
to have on hand by June, four of the
ten Swedish-built SAAB Scandia air-
craft now on order. The Scandia is in-

tended to be a DC-3 replacement.

» Trans-Canada—President Gordon R.
MecGregor says TCA is looking over the
jet airliner field but expects it will be
at least 10 years before jet transports
are in general use on the airlines.

P TWA—Has started davtime $110 air
coach flights between Newark and Los
Angeles. Previously the coach ran at
night.

» United—Plans sharp cuts in specific
commodity rates and volume freight
rates this month, . Company has as-
signed cabin stewards to its California-
Hawaii Stratocruiser service.

CAB SCHEDULE

AMar. 13—Resumption of hearing in West
Coast Alrlines certifieate renewnl onse.
{Docket 3966 at al)

Mar. 18%—Hearing on Twin Cities-Wash-
ington and Detroit through service inwvesti-
gations. (Docket 3661)

Mar. l4—Hearing In National Airlines
route transfer case. Postponed from Mar,
6. (Docket 3500 et al)

AMar. 14—Hearing on enforcement action
against Peninsular Air Transport, Assocl-
ated Alrlines Agency and National Alr
Coach SBvetemz. (Docket 4084)

Mar. 16—Reopened hearing in Ploneer
Alr Line certificate renewal cazes. (Docket
3719 et al)

Mar. 15—Hearing on enforcement action
against Arrow Airwayvs., (Docket 4103)

Mar. 16—0ral argument in Chicago &
Southern's application to put Chleago on iis
Latin American route. (Dockat Z864)

Mar., 27—Hearing on enforcement pro-
ceedingeg against National Travel Club, Ine,
(Docket 4184)

Apr. 10—Hearing on TFlorida-Bahamas
serviee. (Docket 2824 et al)

Apr, 17—Hearing on enforcement action
against Trans American Airways, Great
Lakes Alrlines, Golden Airwayvs, Hdward
Ware Tabor and Sky Coach Alrtravel, Ine,
(Docket 4161)
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PBY-5A CATALINA

Belieaved to be the finest licensed om-
E:i:nl'gm flying beal in the U. 8. or

passengers or cargo. . . . Personal or com-

| Recently licensed & equipped for 22
mercial operation.

Low time. . . . Excellent condition.

FLYAWAY - $55.000.00

Wrile

FS-1828, Aviation Week
330 W. 4dnd St.. New York 18, N. Y.

FOR SALE

B-29 MASTER CONTROLS

Part List No. 135063-7
Mfg. by Bendix Aviation Products Alr intaks

P/N 354387 | inpad
bushings P/N 3'5.1"“" pped with faclory installed

WANTED CARBURETORS
AH'.IE AI:EEHDII.IES
55 Mapla Awe. Sea CIiff, Long Island, N. Y.

~ SCHOOLS |

Risin Sun SCHOOL OF
EH:T.HLHLIE.HE[] 1830 AER“HA”T.':S
“Built Upon the Success of Its Groduotes"

GOVT. €. A. A. and VETERANS APPROYED
ENROLL NOW FOR NEXT CLASS

Write for Illustrated Catalog.
2206-16 E. HUNTINGDON 5T., PHILA., PA,

WANTED

AN HARDWARE WANTED"

Job lots of filtings, bolls. nuts, slastic

stop nuis, rivels, washers, lerminals, |
clamps, eic, |

| W-2388, Aviation Week
330 W, 423nd St., New TYork 18, N. Y.

ARCRAFT MATERIAL WANTED |

000 & MNIASD PEW e uu!m & acopasories:
Douglas C47, Ci4 & AZ rama parisa:

Cdfi, Heoch ATII1 & NAA ATS & P'5]1 parts: Genara-
tors, starters, Instruments,. landing gear assys., AN
fittings & hardware, electrical items. valves, spark |
plugs, gns aps, bearings, pulleys. elc.

COLLINS ENGIMEERING COMPANY

9054 Washington Blvd, Culwer City, Calif.

C.AA., Approved
Repair Station Mo. 3604

P. 0. Box 1388

Miami, Florida '-'-"i-

ALL WORK AND ENGIME SALES CARRY OUR 100 hr. WARRANTY C
AIR CARRIER ENGINE SERVICE, Inc. 4 a-"'
o

I Cable "ACENGSER" ey — 5.1‘-

AIRGRAFT & ELEGTRONIC
EQUIPMENT

As a leading supplier we offer a
complete line of

BRAND NEW INSTRUMENTS

FLIGHTS & HAVIGATION INSTRUMENTS
ENGINE INSTRUMENTS
AUTOMATIC PILOTS
IMYERTERS

AUTOSYNS

PRECISION AUTOSYMNS
RATE GENERATORS
SYHCHROS

ALMICO FIELD MOTORS
GYROS

A.C. MOTORS

D.C. MOTORS

SERVDO MOTORS
TORQUE UNITS
TORQUE AMPLIFIERS
FREQUEMCY METERS
BLOWER ASSEMBLIES

Write for complete listings

All Instruments May Be Purchased
C.A.A. Certified

U, 5. Export License-2140

WUX Great Neck, M. Y.

INSTRUMENT ASSOCIATES

37 E. Bayview Ave., Great Neck, N. Y.
Tele: IM perial 7-1147

L N N NN NN NN NN NN N

| INSTRUMENTS |

ALL TYPES—C.A.A. CERTIFIED

A3 and AJA Autopilois
Engine Gauge Units AN5T73-1

Gyro Horizons ANST3I6-1
Directional Horizons ANS735-1
C-47 Gas Gauges EA-485-24 Volt

C-46 PARTS

EA124-24 Gas Gauges (Liguidometer)
EAl124-25 Gas Gauges (Ligquidometar)
EAl124-26 Gas Gouges (Liguidometer)
ER15-14 Transmitters (Liquidometer)
EA15-15 Troanamitters (Liguidomaeter)
EA15-16 Transmitlers (Liguidometer)
We have many other hard-lo-get instru-
menis which are Owerhauled and cer-
tified to cusiomer order. alse large siock

of new instruments, including ANS743-1
Clocks,; Rate of Climbs, Compasses.

ELECTRICAL COMPONENTS

Switches, Circuit Breakers, Lamp Bulbs.
Helays (Write for stock list or send us
your requirements).

We are one of the largest elecirical wire
jobbers in the gircrait industry. Send us
your needs in AN-JC48A wire and 7 MM
ignition cable, etc. Also, W5SU Polyethy-
lene Antenna Wire and WI10BA Antenna
Wire; Flexible Conduil, Spec: ANWW
S6lA and 32007G. (Specily sizes oand
types). Surco Plastic Tubing, Static Dis-
charge Wicks, ANI151 Batteries.

TWO DC-3's
FOR SALE

DC-3 MNos. NC 38944 and NC
54330, by receiver, as is and where
1s. Inspect at Lockheed Terminal,
Burbank, Calif. Quick action im-
perative. Phone or write

R. E. ALLEN, Receiver

J 250 M. Hope 5t., Los Angeles; Michigan 2641
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RADIO EQUIPMENT

BC-348Q Hecelvera
SCH-522 Transceiver
APN-1 Altimeter (Radio)

WE ARE SUPPLIERS TO:

Airframe Migrs.

Modification Centers
Airlines

Exporters

JOHN B. RUDY COMPANY
Grand Central Airport
1113 Airway Drive
GLENDALE 1, CALIFORHNIA
Chapman 5-3671
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STRICTLY PERSONAL

OLD TIMER DEPARTMENT-Willis L. Nye of San Lorenzo, Calif.,, answers
our recent call for more news about aviation old timers. Earh' Bird Harry P.
Christofferson now lives at 370 32nd Ave,, San Francisco. “Harry still follows
aviation avidly but has been engaged in auto repair for the past 30 years. He and
his brother Silas were active from 1909 to the death of Silas at Redwood City,
Calif. Harry instructed during World War I at a civilian school at San Carlos
and was active till 1920 in this business. He had two other brothers who were
pilots.”
- w £

HOW WAS THAT AGAIN? There was a brand new hostess on our UAL flight
to Youngstown on the morning of Feb, 15 who could compete with radio’s Jane
Ace or Gracie Allen. At one stop she came out of the pilots’ compartment calling
back over her shoulder, “You fellows sure are one in a million.” We're still trying
to figure that out. At Youngstown, as we recall, we were the only passenger getting
off. As we were struggling to get a coat out of the rack above, Gracie stood stolidly
at the open door, hands %ﬂlded and called out in her clarion voice to us up front,

“Say, you sure had better be getting out of here fast.” It reminded us of ij
Sheridan’s Sadie.

= * =

THE COCKPIT'S WAFTING ZEPHYRS—And speaking of Hiram Wilson
Sheridan, our favorite American Airlines pilot philosopher, he tells us about a
dreamy young passenger who visited up front at an intermediate stop, The first
ofhcer was Elhng out some of those unending forms. “Oh, I think it is simply
marvelous,” she gushed, Eendmg your days flashing around the sparkling sky
and the famland of clouds.” To which the first ofhcer gruntr:r:l without looking
up, “Yeah, but the truth is the captain smells a little gamey.

L "

VON FLUGEN'S REPERCUSSIONS—That eminent writer of engineering
double-talk, Herr Doktor H. A. Von Flugen, is no dope. After we published his
startling piece on “The Effects of Cyclical U'E-Cluﬂfﬂr{' Mutmns, the doctor sud-
denly put the bite on us for compensation, and ruined his amateur writer’s standing
with us. Because there is one principle of undeviating constancy on which we
stand. We never allow the taint of lucre to become associated with contributions
to this column. You do it for free, for the sheer jov of giving and of sharing
with your fellow man. Nevertheless, the crass fellow inserts the commercial ele-
ment: “I sce you published my article. Also, I failed to renew my subseniption to
YOur very fine publication (INow, readers, this obviously is flattery with an ultenior
motive, as vou will see if you read further—Ed. Note) and have been receiving
%Eﬂtlﬂ reminders at the rate of one per hour since my previous sub expired. Now, I
eel that such a nDtE%nrl’hy space-filler as my article is at least worthy of a free
copy of the issue in which it appeared, and is probably wa::rl'h an honorary sub-
scription to AW, After all, £ of a column is £ of a column.” Incidentally, we are
still getting requests for extra copies of the Doktor's treahse.

£ * L

HOFFWITTEE 1S HUPSET—On the stationery of Airlectron, Inc., at Caldwell,
N. J., comes a bitter plaint from I. M. A. Hoffwittee, who was mentioned in a
footnote to Von Flugen's paper. Says he, “Firstofalllresentmisspellingofmyname.
It is HOFFWITTEE, pronounced as spelled, with the E silent. More calmly,
for I never permit temper to getthghestofme, I wish to clarify a few points brought
out n subject memo

“(1) Apparently, some confusion concerns relative importance, if not indeed
the understanding, of the great difference between converse and inverse and
involute tracks. CONverse involute tracks are those made by the bearing rotating
about its own several axes while rolling along the ground. 1 mean, of course, the
ground inner surface. REverse tracks are, as vou can readily comprehend. the
opposite effect. INverse involutes are, then, somewhere in between.

“(2) NO difficulty has been experienced with the crystallographic whatchama-
callem intercones, because I begin to suspect that some proofreader. incompetent
to interpret Dr. Von F‘Iugﬂn s scholarly study, has substituted simple doubletalk!”

And from aviation writer Ed Bauman comes a note scr: aw led on the clipping
of “The Effects of Cyclical Oscillatory Motions.” Note savs “Is this the best vou
could do while on vour honeymoon in Bermuda?” Frankly, Bauman, ves. .

R.H. W,
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WHAT'S NEW

New Books

“Design Manual on Aircraft Elee-
trical Installations” is the second in
a series of manuals by the airworthi-
ness requirements committee on elec-
trical installations of the Aircraft In-
dustries Assn.

Based on practical experience and
design knowledge of leading industrial
engineers, assisted by USAF, Navy,
and CAA electrical specialists, the man-
ual basically covers transport aircraft,
but most of its features are equally
applicable to military and other types
of civil planes.

The 16 chapters treat circuit pro-
tection; circuits for essential equip-
ment; cable selection and routing; elec-
trical equipment selection and installa-
tion; maintenance, operation, and in-
spection; electrical system tests, etc.

Copies of the manual may be ob-
tained from The Aircraft Industries
Assn., 610 Shoreham Bldg., Washing-
ten 5, D. C,, price $1.75.

“The Theory and Design of Gas Tur-
bines and Jet Engines” by E. T. Vin-
cent, professor of mechanical engineer-
ing, University of Michigan, covers the
theory of gas turbines and practical
applications of that theory to specific
design problems.

Parameters affecting performance
characteristics are considered and prac-
tical limitations imposed on these para-
meters by design, matenals,- ete;, are
investigated. Limitations imposed on
the flow [‘);FE of combustion process
have been developed, as well as some
of the conditions governing develop-
ment of shock, choking, etc.

A number of worked-out problems
are included typical of those to be
encountered in actual practice, as well
as a number of problems for student
solution.

Published by McGraw-Hill Book
Co., Inc., 330 W. 42 St., New York
18, N. Y.. 606 pages, price $7.50.

“The Aircraft Year Book for 1949,
31st edition, official publication of the
Aircraft Industries Assn., is aviation’s
traditional encvclopedia. This edition
contains photos and three-views of
over 300 U.S. planes, thumb-nail biog-
raphies of 1000 contemporary aviation
personalities, aviation record listings,
etc.

Major portion of the text is taken
up bv extracts from the reports of
President Truman’s Air Policy Com-
mission (the Finletter Commission).

Published by The Lincoln Press,
Warner Bldg.,, Washington 4, D. C,,
464 pages, price $6.00.
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During a half century of pre-
cision gear manufacture,
IGW has developed unusual
skills and techniques in the
production of intricate parts
of highest accuracy.

This fuel pump cam for the Cummins
high-speed diesel engine must be ac-
&rate to within .0002" on the com
prafile and elsewhere, and it must be

timed within minutes.

GEARS » CAMS - INTRICATE AND
PRECISE MACHINE PFARTS

INDIANA GEAR WORKS » INDIANAPOLIS 7, IND,



EDITORIAL

P & W Comes Back—Strong

The spectacular announcement the other day of Pratt
& Whitney Aircraft’s big, new J-48 turbojet power plant
took the headlines,

Overshadowed were two other aspects of the achievement:
That Pratt & Whitney reveals the most powerful jet engine
now flying in this country only four years after the division
wondered whether the future held anything for it at all.
And that this was accomplished with wholly owned facilities.

Not any part of its new $12-million turbine laboratory,
named after Andrew Dean Wilgoos, the division’s chief
engineer for 23 years, belongs to Uncle Sam. It is the largest
privately owned jet research facility in the world,

Pratt & Whitney's general manager, William P. Gwinn,
reminded newsmen in East Hartford the other day that all
of the division’s facilities—brick and mortar and machinery—
are privately owned by United Aircraft Corp.'s 30,000 stock-
holders, “I know it will interest you to learn that we are
the only aircraft engine manufacturer in this country who 1s
not operating with government-owned facilities,” he said.

Did this independence slow things up? Hardly.

At war's end P&W didn’t see a sign of any turbojet con-
tracts ahead. It had a few production orders for R-2500
and R-4360 piston engines, and that was all the muilitary
business on the books. The decision was made to tie-in with
Rolls-Royce to catch up on a three- to five-year head-start
General Electric and Allison were enjoying as a result of
similar work with the British. Westinghouse then was 1n
the picture with its own design. Simultaneously, P&W
began its own gas turbine development program, aimed at
goals surpassing what would be available through Rolls-Royce.

From the time Bill Gwinn came back in 1947 with the
Nene blueprints, to the successful flight testing of the J-48
15 about two and a half years. Meanwhile, the Nene was
converted to U, S. Navy standards, production of the J-42
has been underway for over a year, and the J-48 is flving.

And P&W’s own upcoming designs, subject of much
current industry comment—a big turhnprtmllm and a giant
turbojet—are now fighting it out with Allison, General
Electric and Westinghouse for their place in the next gen-
eration of military planes after the F-93, F-94 and Panther
series.

Pratt & Whitnev should be proud of its comeback. '|'his
is a far crv from 1945 when P&W wondered whether the
future held anything for it

Time to Live

Continental Air Lines has launched an aggressive cam-
paign of public speaking by all of its traffic and sales man-
agers in 29 cities under the direction of William Amlong,
public relations chief. _ :

One of the talks, made by Robert Simonson, CAL's trafhic
chief at Wichita. deserves wider circulation. Titled, “Time
to Live,” it strikes boldly at fear.

“Our company, through connections with a vast network
of airlines, brings you speed in travel, and thus gives you
Hme to live.” Simonson first tells his hsteners at a cnic
or women's club somewhere along CAL's route.
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“Tirst, though, you must be willing to t?kc advantage
of what the airline industry can do for you in this matter
of getting time to live. Continental serves your city only
insofar as the people here use the service provided. Having
something is of little value unless it is used. _

“My experience in this business, from actually flying
airplanes to selling the service we offer, has taught me that
most people who do not fly are not willing to because they
are afraid. Very frankly, they are afraid of dying. Who
isn’t?  Since time is our maost priceless possession, none of
us wants to give up too easily . . . we say!

“Yet, ladies and gentlemen, all too few of these same
individuals realize that, instead of shortening their lives,
air transportation can Ien]g;thr:n them, in reality, by saving
time . . . the stuff of which life is made. Travel by air
gives people time to hve! .

“Words are cheap, you might say. It's facts we want,
Well, consider these facts. ;

“(1) Air travel is 20 times safer than traveling in your
own auto. (2) A person can fly one million miles a year for
100 years before risking a fatal airline accident. This would
mean, at the average cruising speed of 200 miles an hour,
he would fly 208 days and nights each year for 100 years.
Or, a person born aboard a commercial airliner and flying
constantly for the rest of his life, would have a life ex-
pectancy of 57 years. (3) The insurance companies, with
all their vast knowledge and statistics on risk, charge no
more for airline trip insurance than for rail or other surface
transportation. _

“For example, an airline passenger may purchase trip
insurance at a rate of only 25 cents for each $5000 coverage,
to a maximum of $25,000 for $1.25. Assuming each pas-
senger on one of our Convair-Liners purchased a $5000
policy, it would make a total insurance coverage on that
flicht of one million dollars. The entire premium would
be only %50. In effect, then, the insurance company
would be betting one million dollars against 50 dollars that
it would not be called upon to pay anyone! In addition,
the insurance company will make the same deal not just
one way, but on a round trip basis, as well, effective for
30 days, and at no extra charge.” |

Naturally, Simonson and other CAL speakers do not fail
to refer to Continental’s record of having flown more than
390 million passenger miles in over 15 years without a
passenger fatality. . _ i

The speech then develops the time saving theme. “You
spend your time there, instead of en route, . . . Any place
in the world is only as far away as the time it takes to fly
there. Distance is no longer measured in miles but in time.
. . . When vou save time in traveling between two points,
you are gaining time to live. . . . The doctor has lengthened
vour life through medical science, the airlines through
shortening the distance between where you are . . . and
where vou want to be. The air is yours. Use 1t .
to get time to live.” _

One “startling” revelation of the speech program, writes
Steward Faulkner, CAL’s publicity chief, “is that the audi-
ence usually seems as interested in hearing of airline accom-
plishments of better service as they are in safety stabstics.
CAL is considering a major reversal of all sales and adver-
tising themes, to do more positive selling and to drop the

apparent negative tangents.”
Robert H. Wood
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JACK &

HEINTZ

PRECISION INDUSTRIES,
INC,
CLEVELAND 1, OHIO

A\ svstems test in the Jack
& Heintz development lab-
oriatories. Inset: Typical
svatem and control panel,

For depandubilitr, look to Jack & Heintz—the aircraft
electrical specialists— to design, test and produce lighter,

smaller packages of power to meet your requirements!
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McDONNELL XF-88

FOR THE AIR FORCE

AMERICA’S LEADING AIRCRAFT

Modern aircraft have these qualities 1n common:

1. They travel at high speed.

2. Compact design means limited space envelope.

3. Reduction of weight to a minimum is essential.

4. Size, weight and high speed demand maximum strength.
History is being written in the skies by aircraft designed
for the Air Force, the Navy and Commercial Air Lines.

On many of these headline-making ships, Foote Bros.
gears and actuators have won a place because of their
extreme precision which permits high speed, compactness,
light weight and low noise level.

FOOTE BROS. GEAR AND MACHINE CORPORATION
Dept. AVW, 4545 S. Western Blvd.  Chicago 9, Ill.

CONVAIR LINER




