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Electric motor-driven fuel pump.
Moterratings from 1J10HP to 5/ HP

Military aircraft engine-driven fuel
pump. Copacities from 400101200
agph at 2500 rpm. A-N Specifica-

tions 4101-1, and
4102-1, and AAF
Type G-13.

2500 rpm.

IGH PERFORMANCE ... LONG SERVICE LIFE
... LOW MAINTENANCE COST...these are

the reasons the majority of airlines use Thompson
Engine-Driven Fuel Pumps.
They have found through experience that costly

flight delays due to fuel pump failures are avoided. At
regular overhaul periods, parts replacements have been
at a minimum. And when parts are needed, Thompson
delivers on short notice from a constantly maintained
stock. Factory overhaul service is also available.

Thompson Fuel Pumps, like all other Thompson

are STANDARD EQUIPMENT for

Engine-driven fuel pump
for light aircraft and heli-
coplers. Rating—85 gph al

Engine-driven fuel pump for com-
mercial aircraft—used as stand-
ard equipment by major airlines.
Capacities from 200 te 700 gph
at 2500 rpm.

MAJOR AIRLINES Light aircratt slactric

motor-driven fuel pump.
Available with 12 or 24
vell molors.

precision-built aircraft accessories, are backed by field
engineering service to quickly handle individual in-
stallation and service needs. Airline operators, and
engine and plane builders are invited to use this
service, as well as the extensive development, testing
and production facilities at the “Tapco” plant.

“TAPCO" PLANT « CLEVELAND 17, OHIO < U.S5. A.
OTHER FACTORIES IN DETROIT « LOS ANGELES « 5T. CATHARINES, ONT.

Products of Qur
AIRCRAFT
ACCESSORIES
DIVISION

FUEL. FUEL BOOSTER AND WATER INJECTION PUMPS — FUEL SELECTOR VALVES — FLOW EQUALIZERS — COMPRESSOR ASSEMBLIES
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12 airlines switch 246 DC-3's
fo B.FX. Goodrich brakes

HE twelve airlines shown above
operate fleets of 5 to 75 Douglas
DC-3's. Together they have 246—all
equipped with B. F. Goodrich brakes.
Most of these DC-3's had ocher
makes of brakes as original equip-
ment. The switch to B. F. Guujrich
Expander Tube brakes naturally cost
money. But to economy-minded air-
lines, this initial expense was more
than made up for by substantial
savings through lower maintenance
costs on B, F. Goodrich brakes.
The simple design of the B. F,
Goodrich Expander Tube brake makes
maintenance casy, reduces ‘‘in-shop"'

AVIATION WEEK, May 16, 1949

time. The only tools needed to reline
it are a screwdriver and pliérs. Be-
cause the expander tube applies pres-
sure directly to the brake blocks,
extra parts and linkages are elimi-
nated. And because the braking action
covers a full circle, wear is slower and
spread more evenly. Replacement
COSts are cut.

B. F. Goodrich Expander Tube
brakes have other big advantages,
mn!Th:ycanhtdtsigncdlighwrfﬁra
given amount of kinetic energy than
any other brake. They cannor lock or
grab. They r:s.En::-nd more smoothly
to pressure. They can take heavy

overloads better in emergencies.
BFG assemblies—wheel, brake,
tire and tube—offer special benefits
for airliners, private planes and mili-
tary aircraft. Standard assemblies are
quickly available and a new assembly
can be engineered for any design you
have in mind. Write to The B. F.

Gaodrich Company, Aeronautical Divi-
ston, Akron, Obio,

B.E Goodrich

FIRST IN RUBBER
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—and picked the RCA One-Sixfeen..........
for the 49 Navion

THE RCA ONE-SIXTEEN is standard equipment in the
'49 Navion.

In one of the most elaborate comparative tests ever
made on personal or business plane radios, this com-
pact, single-unit transceiver owtperformed everything
in the field. It passed all the rigid inspections in the
Ryan laboratories. It stood up to every test in the air.
And it was voted top choice by impartial engineers,
flyers, and plane owners who were invited to fly it
themselves.

Elaborate comparative testing is the ideal way to
select your new personal plane radio—if you have the
facilities. But you can save yourself the trouble. Benefit
by the Ryan tests. SPECIFY THE ONE-SIXTEEN.

I S -

EVERYTHING IN ONE PACKAGE

® Enterfainment— Complete coverage of standard broadcast

hand.
® Four-Course Ranges— Continuous tuning 200-400 ke, Built-

in range filter.
® Marker Beacons—75-mc marker signals received clearly

while flying the beam, or direction finding.
® Tower Communications —Covers 200-400 kc by manual

tuning. Six VHF transmitter channels.

® Loudspeaker Output—For cabin loudspeaker—also head-
phone operation. Speaker switch on front panel.

® Interphone—For large cabins, or two cockpits.

® Loop Direction-Finding—Operates on either broadcast or

beacon bands with any RCA loop. .

Iu*‘u# .

See the ONE-SIXTEEN at your RCA J_'_':_-:.h )
distributor today. For illustrated ' ¥

folder, write Dept. 9E.

AVIATION SECTION

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN. N. J.

In Conoda: RC A VICTOR Company Limited, Mentreal
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NEWS SIDELIGHTS

Unitary Plan

The “Unitary Plan™ of the National
Advisory Committee for Aeronautics
and the National Military Establish-
ment blueprints a ten-year program for
transonic and supersonic wind-tunnel
development. 'Total cost is estimated
at $1.1 billion. NACA is anxious to move
forward with the first phase of the pro-
gram over the next 'Jl:il.’:}ll vear, which
starts mm July. This would cost $77
million and entail 13 transonic wind
tunnels for university training and re-
search; three two-foot supersonic tun-
nels, to be installed at the Ames Lab-
oratory, Langley Field, and the David
Taylor Model Basin; and two four-foot
supersonic tunnels, at Ames and Lang-
ley.

Legislation introduced by Chairman
Carl Vinson (D., Ga.) of the House
Armed Services Committee and Chair-
man Millard Tydings (D., Md.) of the
senate  Armed  Services Committee
would authorize a %311 million seg-
ment of the program, including $150
million to imitiate construction on a
USAF air engineering development cen-
ter, likely to cost upwards of $750 mil-
lion. Early committee action in both
the House and Senate is expected.

Patterson’s Charge

United Air Lines President W. A.
Patterson amazed members of the Sen-
ate Interstate and Foreign Commerce
Committee with his report that no
member of the Civil Aeronauntics Board,
or its staff, charged by law with checking
airlines’ financial operations, “has ever
crossed the thresholds of United's doors
to study for himself the methods we are
employing te produce the most effi-
cient results.

“No one in the CAB has a first hand
knowledge of what goes on behind the
scenes at UAL."”

The committee’s chairman, Sen Ed-
win Johnson (D)., Colo.) commented:
“That is one of the most startling
statements presented” at these hear-
mgs on the economic condition of the
air transport industry. Patterson ob-
jected that “too many” CAB conclu-
sions are based entirely on statistical
data and “they have failed to observe
the inside of an airline.”

Hidden Arms Costs

The modest $1,130 million set by
the Administration for the frst-year
arms-for-Europe program to implement
the North Atlantic Pact is only a vague

AVIATION WEEK. May 16, 1949

I Johnson’s Errors

Aviation observers who read De- I
fense Secretary Louis Johnson's
recent speech to the U. S. Cham-
ber of Commerce are wondering |
whether his ghost writers need a
lecture on accuracy.

Johnson said there were six
Boeing B-47s on order. U. 5. Anr
Force has admitted that total of
15 on order. Indications are that
| committments have been made I
| for many more although USAF is
reluctant to discuss the details be-
cause of an appropriation snarl.

Johnson also lauded the extent
of Boeing's subcontracts on the I
Stratojet. Shortly before the John-
son speech was delivered Boeing
| cancelled three of its major sub-
contracts on the B-47 with Mar-
tin, Curtiss-Wright and Bell and |
moved the work back to its Seattle

plant.
I First production model of the
B-47 is now moving down the line
at Boeing's Wichita plant.

indication of the size of the program
contemplated.

Chief of Staff Gen. Omar Bradley
and Secretary of Defense Louis John-
son, badgered by Senators at hearings
on the North Atlantic Pact, have con-
ceded that the $1,130 million might
represent only the cost of rehabilitating
and transporting equipment now in
storage.

Congressional sources anticipate that
the original cost of the equipment will
amount to many times $1,130 million.

Target: Landis

Favorite target of airline officials
testifying before the Senate committee
investigating industry finances is former
CAB Chairman James M. Landis.

United Air Lines president W, A,
Patterson said he likes the approach
the present chairman, Joseph J. O'Con-
nell, Jr., and other Board members are
making in attempt to “clean up the
mess they inherited.”

Patterson declared that for 18
months (under Landis) dissension and
discord existed in the CAB. This, he
continued, was the result of “a brilliant
but dominant mind endeavoring to
mold the course of the air transport in-
dustry without a practical understand-
ing and appreciation of the problems

the industry faced.”

Landis has remained a thorn in the
side of many industry executives since
he left CAB in January, 1948, when
President Truman failed to reappoint
him. Air Transport Assn. Executive Vice
President Robert Ramspeck told the
Senate committee that Landis s
“largely responsible” for permitting
nonscheduled lines to violate the law.

Landis previously had told the com-
mittee that air coach lines and all-cargo
operators represent a valuable yardstick
for determining proper costs for regular
carriers.

Navy’s Needle

U. 5. Air Force is showing consider-
able reluctance to pit its Convair B-36
bomber against Navy fighters as sug-
gested in Ew,rrmr; WEeEk, Mar, 21.

Navy has made a formal request to
USAF for use of a B-36 in making tests
of the defensive capabilities of the
Navy's Chance Vought F4U-5 powered
by a Pratt & Whitney R-2800 piston
engine and the McDonnell Banshee
powered by two Westinghouse J-34 jet
engines. Navy believes both these fight-
ers are capable of successfully attacking
the present model B-36 at altitudes
around 40,000 ft.

Although USAF now has two full
groups of B-36 bombers in service it has
stalled on answering the Navv's request.

BuAer Problems

Cancellation of the super-carrier to-
gether with sharp cutbacks in fiscal 1950
development funds have forced Navvy
BuAer to curtail design and develop-
ment of multi-engine attack aircraft in
the 75-100,000-Ib, gross weight class.
But BuAer is accepting the situation as
a challenge to design ingenuity in cram-
ming the bomb, armament, fuel and
radar equipment loads into smaller pack-
ages.

Problem of stiff takeoff and landing
restrictions will be solved partially by
changes in the carrier rather than in the
airplane.  Deck-strengthening of cur-
rent Essex-class carriers is one part of
the program. Major problem lies in
hitting the right combination of aero-
dvnamic characteristics in the new air-
craft designs,

Basic ingredient of the new. big car-
ricr aircraft is rocket power, both for
takeoff and in-flicht use. The Douglas
AZID and North American A2] proiccts
are currently being reexamined to de-
termine if minor modifications, such as
rocket power and nose flaps can qualify
them for Midwav- and Essex-class car-
rier operation, particularly in landing,
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JET AIRGRAFI

Thermocouple

Chromel-Alumel

manufactured to AN-3545-1 |
Drawing  and Specification

AN-T-90
IR-265-X(3).

This couple was developed for
measuring the temperature of
jet tail pipes. It is con-
structed with a Chromel-
Alumel temperaturesens-
ing element with an In-
conel supporting tube.
The lead is protected
with a stainless steel ar-
mor for increased service
life.

(Revere Part No.

F

TH-1951 Harness

A bl L

Chromel-Alumel manufac-
tured to AND-10439 Draw-
ing for paralleled arrange-
ment where averazing tem-
peratures are required.
This type of harness is de-
signed to meet specific
applications where four or
more temperatures are to be
averaged, as indicated in the
diagram above.
e e —
REVERE also manufac-
tures many other types of
thermocouple equipment in-
cluding Army-Navy Spec-
ification Resistors, Fire-wall
Connectors, Pressure Tubes
and Thermocouple Wire, n
addition to the Revere Blue
Top High Pressure Fuel
Flowmeter for flow rates to
100 g.p.m. ;
Your specific problems will
be given individual and
careful attention by our
Engineering Department.
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AVIATION CALENDAR

May 16=-189—i03rd annual meeting, National
Fire Protection Assn, Hotel Fairmont,
=an Franciseo,

May 17 — JATA
s wilEerland

May 10-R0—NAS council meeting, Navy
Bullding, Washington,

May 19-21—Sociely for Experimental Stress
Analysis, spring mesting, Hotel Hratloer,
Detroit, Mich,

My 21 — Aviation Progress  exposition,
Hialtimore Municipanl Alrport, Baltimore,
M.

May 28—Airport Open House at Wold
Chamberlain Field, Minneapolls,

May 2E3—ATC national meeting, Charlton
Hoted, Washington,

|“:I_'ll 'E:L*:I——."-.',i:-'.i' MLl EdnTngel fHI'l'riIi}.:. Y FER
Hower Hotel, Washington, .

May 2H-20—Firhth nation:l oonference, So-
claty ol Acronautical Welght Engineers,
!||l'.I !:i:ll-l.llllll." ||||1|-|_ II-.'|I|,'|||=|_

May  -RBil—8evond  Jalnt  conference  of
LAS, Hoyal Aeronautical =ociety, Hotel
ARlor, New York City

May 26—I1ATA executlve committes, Mont
real,

technical conference,

May 2i-29—Annual meeting, Society of the
Plastics Indu=try, Edgewater Beach Ho-
tel, Chivago.

May IT7-3b—Annusul convention, Wainen's
Nationn!l Aeronautieal Assn. of thi L. &,
Chase Hotel St Lonis. Mo |

Muay 2E-R0—Xatlonnl Neocro Aviation Coi-
vention, Bleuthenthal Field, Wilmineton.
v, R A

Muy 2W—3pring Alr Hegatta sponsored hy
Philadelphin Aviantion Countrs Clab,
Wings Field, Ambler, Pa

May 3M-June b—AWA annual comvention,
Alittler Hotel, YWash., L ©

June  F-J—Misgissippl Goodwill Alr Tour,
|]||.|'I:."\--|I|'|_ Y N

dune g-12—8ixth annual AMichigan Aviation
1.'.r'|-'|-;__

dune J4-3—All-Worman Alr
Earhart Fleld, Miami. Fila

dune 4-F—Fourth annual air fair and in
dustrinl exposition. Shawnee, Okla,

dune I—Third [ICAO gesembly, Montreanl,
dune  13-15—15th nutional applied  me-

lll.ll\:lllil-.'l- -lilll I:'\-.III']L i II||]-r-|'|.||||-|.. _.1h 1||r-|-i'll;llll :":Ir

=how,  Amelin

clety of Mechanical Engineers. University
nf Michisan, Ann Arhog :
dune  16-1T=—XMId-veur
Lrstributors  and

Aviathom

Manufacturers Assn.,
Piroadmoonry Thotel, Coloraelo Springs, Cual

sune 15-18—Annual Ohio aviation olinl
Bowling Cireen State [niversity,

June 20-23—ATEE, summer generial meot-

IV =il LT,

PE1LE, Sy el { Han Honse,  Swiinpsedtt,
Mass,
June 2E-27—NAA  2Tith annual  onational
convention, AkKron, (Oliis.
June LT-29—Formal dedlsation of Navoal
Ordnanee Laborpntory  geroballistiozs  di-

vision, followed by five half-day technienl
sEssions, White Oak, Silver Spring 19, Md

July 2-10—XNutional =aaring context. Harris
Hill, Elmirn, N, Y.

July 10-13—Annual meeting, Natl, As=n,
af University Adminlstrators of Aviatlon
Fducation, Went State University, Kent,
ChELiay,

Sepl. 1-T—International eonference of Fod-
eratlion Aeronautique Internationale,
Wade-Park Manor, Cleveland, Ohlo,

sSepl. 3-0—1040 Natlonal Air Races, Clevs
HE TR

sepl, B-B—Annual =park plug and fenition
conference, gponsored by Champion Spark
Plugz (n., Hotel Secar, Toledn, Ohin

Bept. 12—LATA fifth annual general meet-
ing, The Hague.

Moy, D=11—3Seventh annuanl meetineg, Avia-
tion nstributors amd Manufacturers
Atsn,, Freneh Lidck Springs Hotel, French
Lilck, Ind.

PICTURE CREDITS
la—AMeCrraw-Hill World News; 16—Con-
valr s 20, 2l—0General Rallway Signal Co.

with receiver.

QUALITY CONTROL

NARCO . . . Performance
through design, and Depend-
ability through special QUAL-
ITY CONTROL . . .
NARCO unit shipped is thor-
oughly tested by the finest elec-
tronic insiruments, your assur-
ance of unsurpassed VHF radio
equipment,

Narco VHF radios have flown
thousands of maintenance free
hours proving their ruggedness
and reliability, With NARCO
simplicity and lowest initial cost
they have become the "pilot's
chotce”, NARCO units are avail-
able for separate mounting of the
s1x channel transmitter and the
tunable receiver in standard AN
instrument holes: or with a com-
mon face plate providing a com-
plete three control VHF com-
munications system. Soon  you
may add the NARCO omni-range
converier; now in production.

Write today for bulletin 205
describing this important new
equipment,

NATIONAL
AERONAUTICAL

CORPORATION

WINGS FIELD = AMBLER PA.

Every

Attractive face plate unifies transmitter

Quiet please. In this shielded '‘radie gquiet"
room, Janitrol electrical ecomponents are
checked to insure against their producing un-
wanted interference with radio equipment,

Temperatures taken continuously. Im-
proved combustion efficiencies, lighter weight,
lenger life for Janitrol heaters result from such
precise performance fests as this.

Pipe dreams come true in Janitrol's modern spocious laberatory in Columbus. Aircraft heating
engineers benefit from Janitrol’s “treasury of information" on heating problems in many other

fields, Low temperature and altitude tests are made at the Cornell Aeronautical Laberatery.

Janitrol heaters have been on a “reducing diet” for many years, have become smaller
and more compact, greater in heating capacity, longer in life, and more versatile in
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) their applications. They are backed by a research and service organization second-to-
none in the industry. Whatever your aircraft heating problem, consult Janitrol with
confidence. Write for your copy of the new “Aircraft Heating Digest,” a new quarterly
service publication of interest to aircraft designers, builders, and operators,
AMRCRAFT AND AUTOMOTIVE HEATERS mﬁ/ 2o % i/‘éne
AIRCRAFT - AUTOMOTIVE DIVISION » SURFACE COMBUSTION CORP., TOLEDO 1, OHIQ
Mew York, M. Y., 225 Broodway . Kansas City, Mo., 950 Dierks Building . Los Angeles, Calif., 714 West Olympic Blvd.

Central District Qffice, Engineering Development and Production, Columbus, Ohic +* Headquarters, Toledo, Chis
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ding corrugations of Transite
are utilized as an element of streamlined design in this
United Airilines maintenance base at San Francisce.

Y

EASY TO BOLT TO STEEL

JOI‘I“S-M("IV“IG PRODUCTS for the AVIATION INDUSTRY

Packings and Gaskets e Friction Materials o Insulations ¢ Asbestos Textiles
Transite Conduit ® Transite Pipe ¢ Industrial Building Materials

MNotice how the strength-buil

\
o
EASY TO S5AW

O E-SEANYIfLD
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CORRUGATED TRANSITE . ssien s e i e

*Tronsite is a regutered Johns-Manville trade mark

New United Airlines maintenance base can overhaul

11 big planes simultaneously. But there'll be no

maintenance needed for the exterior walls of this huge

new building! . . . They're Corrugated Transite.

YES. TOUGH TRANSITE SHEETS
are maintenance-free . . . can't

rot ... can't rust, .. can't burn.
Never need paint to preserve
them. Practically no upkeep!...
because they're made of materi-

als that are virtually indestructi-
ble—ashestos and cement.

Moreover, they provide func-
tional decoration as well as struc-
tural ueilicy.

That's why Johns-Manville
Corrugated Transite contributes
so much tothe modern look as

EASY TO DRILL
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well as the efficient construction
of this gigantic airline base.

The tough Transite sheets are
easily applied . . . cover large
areas quickly because of their
size , , . and can be salvaged if
alterations become necessary.

In short, they build fast and
they're built to last. Can be used
on new or remodeled structures,
as sidewalls or roofs.

For further details write for
brochure. Johns-Manville, Box
290, New York 16, N. Y.

EASY TO NAIL TO WOOD

NEWS DIGEST

DOMESTIC

Republic Aviation Corp. XI'-91, jet-
rocket fighter, made its hrst flight at
Muroc AFB, Calif,, with company chief
test pilot Carl Bellinger at the controls.
I'light was made with only the General
Electric J-47 jet engine, the rocket en-
gine not having been installed.

Lockheed Aircraft Corp. announced
sale of four 749 Constellations to South
African Airways. Connie sales since
end of the war total 179 to 13 airlines.

Dr. Hugh Dryden, director of aero-
nautical research of NACA, will repeat
in Washington on May 19 the 37th
Wilbur Wright Memorial Lecture he
delivered in London Apr. 28 before the
Royal Aeronautical Society. The meet-
ing, sponsored by the Washington sec-
tion of IAS, will be held in the Intenor
Dept. Auditorium at 8 pm.

Copter speed record for a 100-kilom-
eter closed course was claimed for a
Sikorsky §5-52-1 which averaged 121.75
mph. between Milford and Westbrook,
Conn. It is same craft, and same pilot,
Harold Thompson, which previously set
mark of 129.616 mph. over 3-kilometer
course at Cleveland (Aviation WEEk,
May 9).

First helicopter port in New York
City will be officially opened May 18 by
Metropolitan Awviation Corp., formerly
located at Teterboro Air Terminal,
N. J. Company has leased from the city
pier 41 on the East River. Operating
permit stipulates that helicopters can
fly only around perimeter of the city.

FINANCIAL

Curtiss-Wright Corp. reports consoli-
dated net loss of $759,564 for three
months ended Mar. 31 on sales of $27.-
513,797, Loss reflected retroactive price
decreases of $420,000 applicable to
shipments of Wright Aecronautical
Corp. 1n 1948. For same period Wright
Aeronautical reports loss of $1,093,020
on sales of $15,163,042.

Airbome Instruments Laboratory re-
ports 1948 operations totaling $1,835.-
062, with 85.5 percent of work being
for the Government. Employment was
up nearly 100 from the preceding vear,
to a total of 534.

FOREIGN

Iceland Airwavs set scheduled serv-
ice between Iceland and London. Com-
pany has one DC-4, hAtted to carry 40
passengers in four compartments.

India plans to spend nearly $9 million
this vear on airport installations.
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INDUSTRY OBSERVER

» Lockliced has completed the prototype F-90, swept-wing jet fighter
designed for transonic range. Major changes of F-90 over F-80 series:
more pointed nose, flush air inlets, swept back wing and increased power.
Initial test flights will be made at Muroc by test pilot Tony LeVier.

P U. 5. Air Force is to take delivery on first Lockheed F-94 sometime this
month. This is night fighter version of T F-80 two-seater jet tramer htted
with special lightweight radar designed by Hughes Aircraft Co. F-94 will
be used primarly as night fighter trainer although National Guard squad-
rons will be equipped with them for tactical use,

» Watch for North American F-93 to pop back into Air Force procure-
ment program for fiscal 1950-51. Major modifications of F-86 mcorpo-
rated in F-93 are shift from nose air intake to flush air inlets and design
of pointed nose on F-93. XF-93 prototype is scheduled for completion
in August. Meanwhile F-86 production has increased to a point where
both the First Fighter Group at March Field and the 56th Fighter Group
at Selfridge are exchanging their F-80s for the swept-wing F-86.

P Air France will buy six additional Lockheed Constellations for delivery
this summer. New transports will be paid for ont of ECA funds. ECA
claims the Lockheed purchase will be final ECA-financed purchase of
U. S. aircraft for foreign airlines until completion of a detailed survey
by all Marshall Plan countries on their aircratt requirements and justifica-
tions for them. Meanwhile ECA will continue to finance purchase of
U, 5.-made aircraft parts and accessories to maimntain Amencan transports
now operated by foreign airlines.

> Republic is offering Air Force a swept-wing version of the F-84 Thunder-
jet. Meanwhile XI%-91, powered by General Flectric J-47 jet engine and
four solid fuel Aerojet rockets, will function primarily as a research air-
craft for USAF exploration of high speed performance data on the
inversely-tapered wing.

P Pratt & Whitney is now running its PT-2 turboprop (under develop-
ment for Navy) on a ground test stand and plans to install it in nose of
specially beefed-up B-17 for flight testing. Both Allison and Curtiss-
Wright used the B-17 nose installation tor testing their experimental
turboprops.

» Watch for increasing commercial interest in Pratt & Whitney variable
discharge turbine (VDT) powerplant. Al] of the present generation of
military transports are powered by P&W Wasp Major engines, basic unit
in the VDT system. Switch to VDT powerplant would offer either a 20
percent slash in fuel required to cover any given distance or a 20 percent
increase in range with same fuel. Boeing Stratocruiser and French SE
2010 now powered by Wasp Majors mayv be first commercial transports
to switch to VDT.

» North American is now turning out production models of the AJ-1,
three-engine Navy attack bomber at its Downey, Calif., plant. AJ-1 is
first of new tvpe heavy carrier-based attack bomber. It is powered by two
Wasp Major engines and an Allison J-35 turbojet engine. Navy has 40 of
this type on order.

® Initial helicopter passenger flight between London and Pars was made
recently with a Westland-Sikorsky 8-51. British-built, American-designed,
the helicopter carried two passengers and pilot from a London garage to
the Place des Invalides in downtown Paris in 2 hr. 20 min.

» Primary factor in USAF decision to boost B-36 bomber groups from 18
to 30 planes was the maintenance experience of 7th and 11th Bomb
Groups, the first equipped with Convair six-engine bomber. These groups
reported that anticipated maintenance difhiculties had failed to materialize
and that nearly twice the number of planes could be handled without any
substantial increase in ground personnel. Some re-adjustment of specialist
types 1s required however since the B-36 requires more of some types such
as electricians and less of others. 1
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How The Air Force Will Spend lts Money

Prehiminary schedules indicating what the U. 8. Air Foree
plans to buy with its record peacetime budget of $5.3 billion
are now available from official sources. 'The USAF budget
passed by the House last month still faces a Senate vote but
15 not expected to receive anv major alterations.

Biggest item on the USAF proposed shopping list is the
itemn of $2,217 million for procurement of 2550 new aircraft.
USAF has prepared a breakdown only for the original item
of $1,480 million it requested for this purpose in the budget
submitted to Congress, How these funds will be spent 1s
indicated in the following table:

Planes Spares Total Cost

Bombers ... $541,574.786  $171,456,362 $713,051,148
Fighters .... 221,526,521 124,571,606 346,098,127
Transports .. 182,279,717 35,308,745 237,588,462
Tramers ..., 09,267,218 30,453,804 00,721,032
Cither . .ix s 22,753,258 6,878,034 29.631,292

I88.668.551 1.426.,070,061
26,236,939
27.693.000

Subtotal .. 1.037,401.510
Frior VeaIS TS v v vve s v o sin s bsia b os st s

Shiceidl OBBeAtion? . . orcvrrrsraremren

TOET oo s e e R E T LT AR S1,450,000,000

The House added an additional $5851 million to the ongi-
nal USAF budget. Of this sum approximately 5740 million
will be earmarked for additional aircraft procurement. No
breakdown is available now on how this additional aircraft
money will be allocated but it is expected that all but about
§50 million of it will be spent for additional hghters, light
bombers and transports,

Unless Defense Secretary Lows Johnson reverses present
policy the Air Force will release a detailed aircraft procure-
ment schedule for fiscal 1950 listing tvpes and companies
shortly after the Militarv Appropriation Bill is signed by the
President.

Maintenance and operations funds for hscal 1950 total
$672 million. Breakdown of this item includes the follow-

Ing:
P Maintenance and Operation, Aircraft:
Maintenance supplies and equipment. . .. .. 5120,000,000

Fuel and oil, aireraft. ... ..., 158,000,000
Depot aircraft maintenance personnel for re-

placement and overhaul .......0000000. 100,000,000
Contractual services for mamtenance and

S R g Dy oA DS s A A TR 12,000,000
Modernization of aircraft ... ... 40,000,000
Stormige of airerall .o covernrira s enmn s mg 9,000,000
Diepot-supply activibies .. ....ociivvseian. 50,000,000
> Organization, Base and Maintenance Sup-

plies and Equipment:

Air Force supplies and equipment . ........ 65,000,000
Medical-service supplies and equipment . .. 2,200,000
Signal-service supplies and equipment...... 28,189,000
Quartermaster supplies and equipment ..... 30,000,000
Fngincer supplies and equipment .. ....... 17,500,000
Ordnance supplies and equipment .. ... ..., 40,000,000
Transportation supplies and equipment . . ... 115,000

12 HEADLINE NEWS

Breakdown of the 565 million Air Force supply item
includes the following:

Rubber material other than casings and tubes 5102.166
Watches, computers, and navigational mstru- |

1 b, A T 67,562
[.ubricants, corrosion preventatives, and

hydegnlin Botds oo os vammns vameneis 101,866
Fnamel, paint, lacquer, compounds, paint

PETONEE s e e e R e 449,956
Electrical equipment . . . 134,696

Airheld lighting equipment i 2,300,479

Ground photograplhic equipment, -supp]icm

frhin, - SNEE PEDEE i i piansines wpmm 2,027,937
I'ucl- and oil-handling equipment .. ....... 179,194
Clothing, parachutes, maintenance parts, and

B e e R R RN Bty i s 1.429.890
Ground radio, radio equipment and mainte-

nance parts, including test equipment, ... 20,709,856

Shop and warchouse equipment power tools,
hand tools, and laboratory and test equip-

RIARE i el B S NG 4,302,669
Special tools and equipment ... ... ... 178,736
I“lving feld, hangar equipment, handling

equipment, special purpose vehicles, marine

equipment, and spare parts ............ 11,440,918
Acrial delivery parachutes, containers, covers.

TR 1 ot AT — 571,936
I'elt nvlon cloth, webbing nvlen, and cotton. 168.012
Lumber, excelsior, fiberboard, cork, and ply-

WO R e R 5,900,116
Metals and composition material .., ....... 52,878
BAETC 13T | L A T 1,251,154
Ofhce equipment and  supplies, including

MATS terminal furnishings and equipment 1,270,022

Instrument, navigation, bombing and radar
trainers, and related parts . .5 v v cnionss
Commercial haedware ..o i vesaninas 1,608,626
Modernization of ground equipment ... ... - 9,174,546
The $12 million for contractual services on maintenance
and salvage will be spent on the following projects:
Technical representatives . .......o..00en.. §5.120,535

376,755

Maintenance of VIP airplanes ............ 345,962
Repair of aircraft weighing kits .......... 35,000
Plating of eylinders .. ov.vssviveniisias 10,000
Recharging of methyl bromide cylinders . . .. 6,500
Miscellancous maintenance of production air-

craft subsequent to acceptance but prior to

LTy, T 208,000
Guarding or salvaging of aircraft. . ......... 5,000
Maintenance of cargo-tvpe aireraft. ... ..., 6,269,000

Under a special procurement allocation of $53 million,
USAF plans to buy 528 million worth of general purpose
vehicles and 525 million in special Air Foree equipment.

The special Air Force equipment includes:

» Photographic Equipment—56,999,950:
Ouantity Total Cost

Eamar (1-11] snseusinmusmssssnss 30 SA00.000
LGantors- TRl oo sesndess 149 2.682.000
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plonnt (ASE] cusssivsis i 40
Finder. view (B-Z) ciiviviiniiinss >0
Pinder, view (AS) . iiaivinanivin 52
RoraSE TARLY s i en it bk o tedia 13
Gamera (K-3%) ..covennsnnsinanes 3
Camera (K-41) .....ovvniinnnn. 50
Pt pHOMOBRSH. ..o uscspaasmenns 500
System, photoflash bomb .......... 3
Bomb, photoflash (T-9) ........... 500
Synchronizer, photoflash .......... 52
CRmer ship 35T oy sdsey 5
Camera, m-mebrogon ..... 000000, 1]
Cartridge, photoflash (T-12)........ 5,000
Intervalometer (B-8) .............. 25
Machine, developing, 1584 inch .. ... 0
Washer, 24 by 30 prints ........... 35
Dryer, 184 ineh film . .covanianass 9
Developer kit, 9% inch by 400 feet . . 27
Printer, contact 24 by 30 inch . ... .. 35
Printer, negative duplicating ... .... 5
gphicer; 9% ek (B-1) . ..onamnonas 27
Printer, reduction stereo ........... §
Projector, continuous sterco 70-milli-

12 o - R R e R P R 22
Machine, continuous printing, 184

Ty | I R O S O 9
Printer, 9 by 18 inch (A-17) ........ 9
Printer, continuous, 18% mch ..., .. 0
Camera, Zenith (1) . .oninvisas 12
Height Bnder, stereo .oocoivavviiis 19
Dryer, print 24 by 30 prints ....... 35
Jolter, ddenbibymil ol ik 17
Projector, 35-millimeter (G-1) (radar) 30
Projector, continuous stereo, 94 inch. . 22
Machine, stamping (A-4A) ......... 11
Camera, radar recording 16 millimeter

(E=ldy savnenmanes s ie 150
Machine, color processing (K-7) .. .. 10
» Personnel Flying Equipment—51,928,730:

Quantity

Panel emergencey signal .. .......... 1,500
Shirt, H}'ilhg, heawy, type A-1 ..o.u 4,498
Trousers, flving, inner, type E-1... .. 4,495
Parachute assembly, automatic back,

Bl BELS o el oo e bt 2,000

Kft; hghter, pilot, survival, seat tvpe. . 1,500
Kit paradoctor, emergency, rescue

Aerial AIBEVEEY ovimi vy mmea 12
Jacket, aircraft, ground crew, heavy,
hood attached, type N-3 ..., ... . 6,000
Trousers, aircraft, ground crew, heavy,
VSR Il i ek e i R e b B 6,000
Cap, aireraft, ground crew, heavy, type
5 TSI ;]
Kit, fighter, pilot, survival ......... 267
» Airport and Hangar Equipment—5$6,095,800:
Ouantity
Dolly, bomb hoist, type A-1 ... ..., 300

Lift, mobile bomb, 25.000-1b. capacity 30

Plant, power, electric, gasoline-engine
driven, 30 kilowatts, 120-volt direct
current, and 22 kilowatts, 28-volt
dirsol oumrent .opiivnisiiaaai 213

Plant, power, clectric, gasoline-engine
driven, 30 kilowatts, 120-volt dircct
current, 11 kilowatts, 28-volt direct
current, and 20 kilovolt-amperes,
120-volt altermating current, 380-

IUL-epidey o oaivasatoiatinain e 12
Stand assembly, engine maintenance,
enclosed, canopy type J-1 ........ 213
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$100,000
450,000
260,000
159,000
195,000
170,000
100,000
45,0010
50,000
39,0010
19,200
35,500
100,000
12,500
22.500
28,000
9.000
40,500
57,500
120,001
2700
20,000

(6,000

400,000
6,750
13,500
60,000
47,500
24,500
38,500
60,000
66,000
12,300

244,500
100,000

Total Cost
537,500
67,470
67.470

900,000
150,000

9.600
390,000
270,000

15,000
15,690

Total Cost

$90,000
450,000

1,704,000

96,000
852,000

Stand, service, multilevel ..........
Dolly, aircraft radome handling . ...,
Plant, generating, liguid CO., air
transportable B-1 ..............
[oist, bomb; 2000-1b. capacity .. ...
Cradle, R-4360 engine nacelle . ... ..
Hoist, engine or turret, .’p{}rt‘ﬂhlE.
10,000-1b, capacity, bype J-2 ......
shelter, maintenance, jet fighter air-
i | R e e o
Manifold system for hvdraulic jacks.
Demineralizer, water, portable, 100
gal. per hour, type A-1 ...,

» Laboratory and Test Equipment—5$3,717,200:
Ounantity

T'urntable, gyvroscopic instrument . . .
Analyzer, portable, type A-1 ..., ...
Stand, test, alternator, constant speec
drive, 400-cvele system with load
BRUK oo S
Tester,  pressurized  cabin  leakage,
bomber aircraft, gasoline-engine
driven, portable, 110 to 320 CIFMI,
BBE N i s i an s e abon
Tester,  pressurized  cabin  leakage,
hghter aircraft, 18 to 155 CFM,
BRI Wl onwoon-cnmayermmmm i
Set. testing aircraft hvdranlic system,
clectric, motor-driven, portable, 15-
oal, papaeity sl L sy R
Sct, testing aircraft hydraulic svstem,
gasoline-engine driven, portable. .
Tester, type A-1-B gun bomb rocket
S T -
Manometer, mercury 240-inch multi-
BIMER. - opvanmrniasns g ey
stand, test, high range fuel flowmeter
Beneh, aircraft instrument  electrical
o LA AR S
Detector, gascous leakage .........
Set, held, instrument test, type C-3 . .
Test stand, generator, areraft  50-
HOREROWAL " vivvnnisvmmpagss
Stand, propeller control test, self-con-
bamed WiV i s et e
Barometer, mercunal, tvpe A-1... ...
Overhaul and testing equipment for
B-36, B-45, B-54 hemisphere tvpe
BUN SO0 o s ma st
Overhaul testing set for A-1 fire con-
Ol SYSheIn «oinupnrssesissea o
Overhaul testing set for B-47 fire con-
bROL Sy S A E e sk s
Tester, fuel Aowmeter ............

151
15

4
164
169

44

00

3

100

25

77

15

“I-“

70

20

5628,500
24,000

200,000
§2,000
507,000
95,000

1,000,000
114,000

250,000

Total Cost
575,000
10,800

305,000

70,000

245,000

40,500
250,000
(6,400

10,000
50,000

120,000
63,000
1,110,000
00,000
72,000
37,500
510,000
300,000

300,000
10,000

 Other items to be purchased under this allocation:
l'ools for overhaul of jet and R-4360 engine. .
Automatic spark plug cleaner (vapor blast

EYPR) i vmiiini i g A Gl e e

Armament cleaning cabinets .. ... ..
Special propeller tools .. ...

[nstrument repair tools ... ... ... ...,

Nitric acid servicing trailers (1000 gal). . . . .

Air conditioned trailers (N-1) ..... ...

E & = =

$5.115,920

24,000
(0,000
(0,000
70,000
900,000
30,400

Total of 5115 million is earmarked for purchase of clee-

tronic equipment as follows:

Ultra-high frequency conversion program . . .

Identihcation svstems ., ... .. ..., . ...
Command communications svstems . . .
Aes NN oo vt srre s

Tactical electronics systems . .

Communication security svstems ... .
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522,931,424
10,229,854

7,192,752

27.155,304
45,054,416

2.436,220
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Air Force Calls for New Fighter Designs

With present fighters lagging several years behind
bomber performance, industry faces catching-up job.

By Robert Hotz

U. S. Air Force hghter development
is lagging from three to five years behind
current %ﬂmbcr performance.

This has dropped a entical problem
in the lap of the aircraft industry:

T'o close the gap between hghter and

bomber performance before  foreign
bomber development matches present
U, S. standards,
» Design Race—U. S. Air Force has
called a conference of all major airframe
manufacturers to meet May 20 at the
Pentagon, which will begin a concerted
attack on this problem. From the de-
sign competitions originated at this con-
ference will come a new breed of hght-
ers that will eventually get the bulk of
USATF fighter procurement funds.

Key factor i the new emphasis on

USAI® fighter development is perform-
ance of the latest models of the Con-
vair B-36 bomber (Aviation WWEEK,
Mar. 14) that boosted the air war above
40,000 ft. about three vears sooner than
USAF strategists anticipated.
» Requirements Boosted—Until recently
USAF fighter requirements were aimed
at maximum performance around 35,
000 ft. Although the present operational
crop of USAF jet hghters (I"-80 and
I-84) can meet that requirement, the
urgent need now is for a hghter that
can reach its peak performance between
40,000 and 50.000 ft.

USAF fighter experts believe that the
problems of defensive operations be-

tween 35,000 and 45,000 ft. will be
tongher to solve than the entire previ-
ous climb from sea level to 35,000 ft,

» Basic Problems—The job of producing
a 50,000 ft. Aighter involves four basic
problems:

o Improvement of airframe design to
permit transonic combat performance.
¢ Redesign of turbojet engines to pro-
duce greater efiiciency above 40,000 ft.
¢ Design and production of an entire
series of new accessories aimed at mak-
ing navigation, control, and gunnery
accurate and simple at the speeds and
altitudes required,

o Planning and organizing a new type
of ground fighter control system based
on the tremendous increase in airspace
cubage brought about by the extension
of air operations to the 50,000 ft. level
and transonic speeds.

Basic design limitation on present
type jet fighters above 40,000 ft. evolves
from the high wing loading of current
fighters. Fighters that can take up to
70 stresses at 20,000 ft. will pull off
their wings in 213G turns in the thin
atmosphere above 40,000 . USAF
planners say that considerable basic re-
search is required on the relations of
wing loadings and power loadings above
40,000 ft. before much practical prog-
ress can be made on this problem.

» RAF Tests—Roval Air Force tests
were made above 40,000 ft. with two
Vampire jet fighters, one flving straight
and level while the other tried to make
passes at it. The attacking Vampire

stalled and spun out every time a turn
or even moderate bank was attempted.

This is basically the same difhculty

encountered by highly wing-loaded fight-
ers attempting to maneuver above 40,-

000 ft. against a lower wing loaded
bomber Aying straight and level. In an
altitude record climb to 59,000 ft. by
another RAF Vampire it was necessary
to add six feet to the wing length to
decrease the wing loading so that the
plane would fly as high as its power
would take it.
» Need Rescarch—Lacking the basic re-
search on aircraft performance and gen-
eral conditions above 40,000 ft. USAI
15 procceding cautiously into this new
arca. No really new hghter prototype
contracts have been let since 1946,
Exploration of radical design changes
is proceeding through use of special re-
scarch aircraft of which Convair Model
7002 (aimed at exploring the dclta
wing) and Republic XF-91 (aimed at
getting data on the inversely tapered
wing) are typical. Other flight research
i5 being conducted by the Bell X-1 and
Douglas D-558-1 and 11. Until sufhcient
data is gathered from these and other
high speed research planes now flying,
the fighter design trend will continue to
be evolutionary and represent moderate
rather than substantial progress.
» Design Trends—Among design trends
in the evolutionary progress of existing
fighter prototvpes:
o Elimination of the open air-intake

nosc and substitution of a sharp-pointed

10se.
e Substitution of flush air inlets for jet

engines replacing nose and wing-root

ducts now 1 use.

e Increased sweepback of wings from

the current 35-45 degrees to as much

e

BRITISH BOMBER TRAINER

New British bomber trainer, developed from
basic design of the Vickers Viking and
Valetta, is expected to be in production be-
fore vear's end. Most noticeable departure
from transport versions is twin-wheel, tn-
cycle landing gear and underslung bomb
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bav with bombardier’s window shown in
drﬁwing. Powered by two Bristol Hercules
engines, craft has overall length of 67 ft.
6 in., span of 94 ft. 11 in. and is fully
equipped to train RAF personnel in day and
night bombing (Aviation Week, Apr. 4).

as 60 degrees merging into delta wing

confignrations.

Principal powerplant problem is lick-

ing for the turbojet the same basic prob-
lem encountered in getting satisfactory
performance at altitude from piston en-
sines—ramming enough thin air into
the engine to support combustion and
provide cooling.
» Power Drop—The best of current
U, 5. jet engines experience a power
loss of up to 80 percent above 40,000
ft. USAF is pinning its hopes for solv.
ing this problem on a high density flow
jet engine now under development.

Aircraft equipment and ground con-
trol problems are best illustrated by the
experience of USAF hghter pilots, all
with considerable World War II com-
bat experience, who recently attempted
interception of a B-36 at 43,000 ft. over
Muroc AFB. They were flying F-56As,
probably the highest performing pro-
duction hghter turned out by a U.S.
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manufacturer, yet it did not make cof-
fective attacks on the B-36 at that alti-
tude except from the tail zone,

> Canopies Frost—First the cockpit can-
opics frosted at 40,000 ft., cutting off
visibility. That problem has since been
solved, Another minor irritation was
that when pilots twisted their heads
sharply to keep the bomber in sight
during mancuvers their oxygen masks
twisted loose causing them to suffer
severe blackouts,

The I-86A has a sufficiently fast rate

of climb to get above the B-36 well
within the limits imposed by present
carly warning radar. However, without
detailed ground control, pilots were un-
able to plot accurate interception
courses during climb despite perfect
visibility conditions and clearly defined
bomber contrails. ‘
» Wide Turns—When making anvthing
but tail passes the F-86As were re-
stricted to shallow turns of 6 to 8 mi.
radius. This meant that pilots had to
line up for their passes on the B-36 at
from 15 to 20 miles awav. They were
unable to judge course and speeds prop-
erly at that distance. Consequently
the fighter attacks were wide of the
bomber.

USAF planners believe that these

critical interception problems will mean
an increasingly  important role for
ground controllers who will be elec-
tronically equipped to make these com-
putations for the pilot and accuratelv
airect fighter planes in the air. It also
mieans a revolution in aircraft armament
and sighting equipment,
» Needs Help—Because of the increas-
imgly high altitade operations and the
mereasing complexity of a jet fighter
pilot’s job, strenuous research is now
under way on accessory equipment to
relieve the pilot of many of his most
pressing mechanical problems.

Lightweight auto-pilots are now in
experimental use in fighters and will
probably be a must in future jet fight-
ers. Smcee visual navigation is impossible
at extreme altitudes, lightweight radio
compasses,  better  communications
cquipment and ground control radar
are required to put the fighter where it
must be within the time limitations of
its fuel capacity.

» Radar Required—Because of speed
and distance factors in modern air war
the use of airbomme radar for all tvpes
of hghters is becoming an mereasingly
urgent requirement. |

USAT fhghter experts readily admit
that thev badly need new equipment
and techniques for fighting bombers
above 40,000 ft. But they proudly point
tc the fact that it was increased fighter
performance up to 35,000 ft. that drove
the bombers above 40,000 ft., and they
predict that the fighters will soon be

back up there flving with the bombers

again.
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CAA Eases Franchise
Rule, Cuts Red Tape

FFederal airport aid program red tape
was sharply slashed last week. CAA
climinated five of the twelve forms
which airport sponsors are required to
hil out, simplificd two of seven remain-
Illg.

Most far-reaching in effect on aviation
users, however, was concurrent CAA
action which authorized for the frst
time granting of exclusive franchises for
gasolime and oil sales on airports aided
by Federal funds. Airport operators have
been pushing for such authorization,
while scheduled airlines, through Air
Transport Assn., have fought granting of
exclusive franchises, as interference with
their rights to contract individually for
fuel. '
*Poll Taken—Administrator D. W,
Rentzel said the decision permitting ex-
clusive franchises followed a poll of af-
fected interests in February, It was de-
cided many Fuhlir: airports would need
the revenue trom exclusive contracts fou
adequate operation and maintenance,
and that a clause requiring fair, reason-
able and non-discriminatory  prices
should offer ample safeguard against
gouging airplane operators.

Many legal headaches relating to title
which have previously irritated and de-
layed airport sponsors in applications are
eliminated under the revised rules.
> Title Search—Detailed legal form
showing clear title to airport property is
no longer required. nor is special title
search running back 735 vears. CAA will
now accept a sponsor certificate signed
by an authorized official that statement
of property described in application is
correct.

Requirement for special survey map
prepared by an engineer or surveyor,

which sponsors some times were unable
to provide, 15 now modihed to accept a
property map which need not be pre-
pared by engineer or survevor.

» Blanket Responsibility—The sponsor
now assumes a blanket responsibility for
any title encumbrances that may torn
up later on, thereby protecting Federal
grant funds agamst such encumbrance.
The sponsor is thus relieved of trouble
of sending title certificate in and having
it bounce back for correction.

Limit on payment of grants to spon-
sors before fimal audit is now raised to
90 percent from 85 percent. Sponsors
are allowed to award negotiated con-
tracts for less than $2000 without com-
petitive bidding.

» Eliminate Abstract—If sponsors con-
duct bidding competition, thev need
not submit abstract of bids, merely a bid
tabulation and recommendation for
award on forms used in local practice.

Federal-aid funds and local funds for

an airport project can be deposited now
with an ofhcial or depository authorized
by local law to receive public funds,
» Damaged Structures — Requirement
that sponsors replace structures dam-
aged by fire or other disaster is elimin-
ated.

Any tvpe of permanent housing to be
provided rent-free to CAA and Weather
Bureau at the airport is to be specihied in
the grant agreement, according to deter-
mined space standards.

Possibly as an oblique result of the air-
port rtegulation stream-lining, CAA's
ofice of airports 15 undergoing a per-
sonnel reduction, under Phillips Moore,
Assistant  Administrator for  Airports.
Washington office is down to 110 from
120 and is expected to level off at 100
by July. The eight regional and 43 dis-
trict airport offices are undergoing a re-
duction of approximatelv 65 employees,
to a strength of around 500,

SHACKLETON MAKES TEST FLIGHT

Prototype of Shackleton reconnaissance-
bomber, heaviest British landplane ever
flown and first four-engine craft with contra-
rotating props, takes off on initial test-hap
at Manchester works of A, V. Roe & Co.,
Ltd. Destined for over-water patrol duty
with the Roval Air Force Coastal Command
(Aviation Week, Apr. 25), Shackleton will

be maost powerful piston-engine craft to go
into service with RAF. Its Rolls-Rovee Grif-
fon 57 engines develop nearly 10,000 hp. to
lift the 94,000 Ib.-plus gross weight of the
plane, Shackleton carries crew of ten, has
top speed of approximately 315 mph., and
cruising speed of 215 mph. Length is 77 ft.
6 in., and wingspan is 120 ft.
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Poor ILS Calibration
Causes Two Mishaps

Preliminary  reports on two  recent
non-fatal airline accidents during 115
approaches indicate  that  improperly
calibrated ILS reccivers and altumeters
were primarily responsible for the mis-
haps.

Une case mnvolved an American Adr-
lines DC-6 which struck a power Ine
two miles northwest of Chicago Munic-
ipal Airport during an ILS approach
at 7:26 pm. Mar. 26. Preliminary in-
vestigation by American  Airlines  dis-
closcd that the flight was cleared for
LS approach and the aircraft excented
a steep tumn and a rapid descent in order
to leave outer marker beacon at speci-
hed hime.
> Felt Jolt—The DC-6 continued its
rapid descent, estimated at 1500 fpm.,,
withont regard to glide path idications
in an attempt to reach 300 ft. altitude
over the middle marker beacon. Pilot
stated that pull out was started at 550
ft. altitude, but that the DC-6 was
slightly below 300 ft. when a jolt was
felt.

Power was applied, and a missed ap-
proach procedure excented.  Becansc
Chicago weather was at minimum (500
ft, and 3 mile) the Amencan Hight pro-
ceeded to the airport at Indianapolis
and landed there.

Power line severed by the DC-6 was
32 ft. above airport level. Normal
clearance between ghde path and power
line 1s 390 Ft.

» LS Checked—Freliminary check indi-
cated the Chicago ILS was funchioning

properly. There were no indications of
maltunctioning on the automatic moni-
toring system,

Check of the glide path received in
the AA DC-6 revealed a defective tube
that could cause intermittent failure of
the glide path receiver and decreased
sensitivity i reception that could result
m 15 to 20 ft. crror. Flight was approxi-
mately 390 ft. below the glide path
when it hit the power line.
> Altimeter Error—Both albimeters were
checked on the DC-6 showing that they
were from 30 to 50 ft, i error above ac-
cepted tolerance linmts. Chicago sta-
tion ground altimeter was 50 . in error
over limits.

According to the AA report, these
crrors, combined with ghde path re-
ceiver trouble and normal altimeter lag
of 50 ft. at a 1300 fpm. descent, could
have been sufhcient to put the DC-6
at an actual altitude of 132 ft. when
pilot's altimeter indicated shghtly less
than 300 ft.

Chicago approach control advised
pilot to listen on “channel Y™ for radar
monitor—the Chicago GCA unit. The
American crew was unfamibar with this
tvpe of radar operation, accordmg to
the report, GCA repeatedly warned the
DC-6 crew thev were below glide path,
but the crew was unable to receive
message properly becanse other receiver
was tuned to a high volume. The co-
pilot understood the hnal warning but
was unable to take action before DC-6
hit the power line.

* Receiver Error=Second case involved
Chicago & Sonthern DC-4 which struck

trees and a pole at the middle marker
beacon of New Orleans ILS during a

ATTACK PLANE PROBLEM REVIVED

U. S. Air Force is digging deeply into its
stock of existing planes and designs to
come up with a low level attack plane that
will meet requirements for tactical ar sup-
port of the Army Field Forces. Among
planes under consideration is the Convair
XA-41 (above) built during the war. Proto-
type XA-41 is now owned by Pratt & Whit-
ney which nsed it as a flving test bed for
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the Wasp Major engine. XNA-41 was ongi-
nally designed to carry four 37 mm cannons
and 6400 1b. of bombs. It was designed for
a maximum speed of 363 mph. and had a
combat radius of 800 miles. Among other
planes being considered to meet the attack
plane requirement are the Douglas Skyraider
and Martin  Mauler, both Navy  attack
bombers, and the Republic F-84 jet fighter.

simulated ILS approach in- good
weather. Flight check ot the plane’s
ILS recciver mdicated it was improperly
calibrated, giving an exaggerated width
to glide path. At tree top level over
the middle marker the fly up indication
on the ILS cockpit cross pointer -
strument was only one and a half dots
whereas it should have indicated full

scale “fy-up.”

Canadair Gets Rights
For Northrop Raider

Northrop Aircraft Inc. last week h-
censed Canadair Ltd. of Montreal to

manufacture the threeengine Northrop
Raider for sale to any customer but the
U. §. Government. Northrop 15 now
building the military assault transport
under a USAF order which calls for 13
planes, |

Designed to carry five-ton payloads n

and out of short unpaved felds, the
Raider 1s seen as having excellent com-
mercial cargo sales possibilities as a large
scale bush plane in undeveloped coun-
Ly,
» Future Plans—5Stressed to carry heavy
military  cquipment in its cargo hold
which 1s 24 ft. long, 9 ft. wide, and has
a minitnum height of 6 ft. 6 in,, the
airplane 1s cqually adaptable to hauling
heavy mdustnial equipment.

1. Oliver West, Canadair president,
saicdd terms of the agrecment provided
for further development of the basic
design by Canadair, and that the
agreement was part of a “broader under-
standing” between the two companies
expected to lead to other specific agree-
ments. Northrop has also agreed to
assist Canadair in an engincering con-
sulting capacity,
> Other J‘Jmls—?‘-ﬁnrthm]: 15 the thard
I, 5. companv with whom Canadair
has entered into licensmg agreements.,
Arrangements for Canadair to build the
North American F-86 Sabre jet hghter
for the RCAF have been completed,
and Canadair is currently a defendant
in litigation with Douglas Aircraft Co.
over heense agreements to build Doug-
las transports.

John W, Myers, Northrop vice presi-
dent and director of sales, said that his
company’s other commitments made 1t
impossible to provide space and person-
nel for producing the Raider for foreign
sales, and that Canadair’s advantageous
position in the world aviation market
would make it possible to build Raiders
for sale at attractive prices to foreign
purchasers.

Principal advantages arc the low labor
rate in Canada as compared to aircraft
labor rates in the U. S, and the
Canadian preferred position in  the
world-wide British empire market, and
ereater availability of sterling for export
trade.
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Airport Executives

Members of the Assn. of American
Airport luxecutives have taken action to
prevent  detailed  information
United States amrport installations get-
ting into the hands of potential enemy
nations.

The Association voted at its annual
convention in Oklahoma City to set up
a “Committee on Strategic Informa-
tion” to make recommendations to the
group and to advise individual members
when specihe problems rnise.

The resolution approving the com-
mittee said that members of the AAAE
have been receiving requests from foreign
sources for “technological” information.
» Officers—Don Marhtin, manager of the
Wilmington, Del., airport was clected
president of the association, succeeding
Douglas O. Langstaff, manager of New
Orleans Airport.

Other new ofhcers: Pat Noore, Fort
Worth, Tex., first vice president; Cecll
Meadows, Sacramento, Calif.. second
vice president; Walter Bettsworth,
Waterloo, La., third vice president; and
Mel Nuss, Reading, Pa., sccretary-treas-
urer.

Members of the board of directors:
Homer Hoskins, Pontiac, Mich.: Jack
Bolton, Columbus, O.; Frank Hidenger,
Cedar Rapids, Ia.; Peter Powell, Lexing-
ton, Kv.. Wayne Parks., Beaumont,
Tex.; Francis Fox, Worcester, Mass.:
David Leight, St. Louis, Mo.: Fred
Allev, Charleston, W. Va.;: and Emory
Boelson, Evansville. Ind. -

Sales Prospects Up

Douglas Aircraft Co. reported re-
cently that sales prospects for the DC-6
four-engine airliner and the DC-6A
treighter looked better than in many
months. ‘

DC-6 production line is reactivated
with three DC-6s under construction
in addition to the prototvpe DC-6A.
The passenger transports are reorders
trom Philippine Air Lines, Panagra and
Delta. A KLM DC-6 was delivered re-
cently to Holland, Prototype DC-6A is
due to v in late summer.

With more than 100 DC-6s currently
in domestic arrline operation, the Santa
Monica manufacturer is so hopeful for
additional orders, from current users,
and from companies replacing present
cquipment, that purchase of enough ad-
ditional materials for ten planes has
been ordered.

Meanwhile Douglas representatives
are pushing for new business for their
modernization programs both for the
PC-3 and the four-engine DC4. A
pressurized cabin version of the DC-H4
with Pratt & Whitney R-2180 engines
rated at 1300 hp. is projected with

crmsing speed of 260 mph. at 17,000
ft.
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LETTERS

Against Dinosaurs

Your ccitorial, “A Bigger and Better
Dinosaur,” was very much to the point. In
these davs when all of us ought to know
better, any  attempt to get real speed
through a dense fluid like water is just plain
asinine,

[f the proposed new boat is to be better
and fner than the existing “Queens,” it can
cam that doubtful distinction only by being
still more fantastic and inappropriate in its
basic conception. The major part of this
prodigious effort would be for the purpose
of adding a small percentage to a speed that
i and shll will be inherently low.
~ In terms of plain everyday transportation,
it 15 amusing to consider how such a ve
lucle, scaled down in proportion, would
compare with an ordinary automobile. Lack-
ing technical data on the proposed hoat, we
can take the Queen Mary as probably a fair
approach.

It, then, a hve-passenger car were to have
the same weights, power, ete., per passenger
as the Oueen Mary, it would require provi-
sion for three chauffeurs in addition to the
five passengers; the engine would develop
326 hp.; the empty weight would be 270.-
000 1b., and it would go 0.7 mi. per gal. at
about 35 mph, The initial cost of this
monstrosity would be $92,000 at low pre-
war Luropean rates!

If the desired object is speed in a dis-
placement type of craft (and there are real
advantages in this general type), the ship
should be floated not in the water, but in
the air. For the estimated total cost of this
one boat, a whole fleet of large airships
could be built, carrving at least as many
aggregate passengers, with less total horse-
power and with well over double the speed.

If we are to pay our $70 million, let us
at least get something of real use for the
purpose in mind,

Rarrn H. Ursox,

Professor of Aeronautical Enginecring
Unversity of Minnesota

Institute of Technology

Minneapolis 14, Minn,

Defends Dinosaurs

As long as | can remember, air transpor-
tation and surface transportation have been
at each other’s throats with unnecessary
silly arguments and rebuttals, . . . ;

No doubt your editorial, “A Bigger &
Better Dinosaur,” was written in good faith
with the belief of furthering the cause of
air transportation and national defense. . . .
Bemg acquamted with John M. Franklin
and Adm. William V. Smith, 1 also appre-
ciate the views of the marine industry and
of these gentlemen,

With almost equal years of experience in
both telds, it is my opinion that each type
craft has its place in the economic struc-
ture of the country and in national de-
fense.

This reminds me of the silly argument in
progress relative to the U, §, Air Force and
Naval Aviation, Both components are
needed and vital to all, Socialism and com-
munism are born and thrive on industrial
and governmental bickerings and dissension.
Let's be reasonable about the other fellow's
problems and work together for the best
interests of the nation.

Fraxg L. ArcaLL
Argall & Associates

(Adrcraft, Yacht & Ship Brokers)
Los Angeles 35, Calt.

( Reader Argall missed the point. Thiys is
not an argument between ship and ar trans-
portation. Both have their places. Ships are
still necessarv if they pav their wav finan-
ctallv in peacetime and serve a vital need in
war.

Cur  complaint  lies entirelv  with the
grant luxury liner that does neither. We can
casily  understand the points of view of
ship men and the manne industry, but that
does not mean their viewpoints are con-
ustent with national welfare. The buggy
and wagon manufacturers and the canal
boat executives had their honest viewpoints
too, but through no fault of their own, per-
haps, progress marched on. We do not
think this anv unnecessarv or silly argu-
ment.

Anv democracy must have arguments
to brmg out the facts before it goes about
the deadlv serious business of appropriating
millions of dollars for items of national de-
tense.  Neither is the controversy between
the Air Force and the Navv “sillv.” It is one
of the most vital struggles the century has
seen, Many Air Force officers probably
would agree that both the Air Force and
Naval Aviation have their place. The fight
15: Who 15 to do what, and whe is deserving
ot the larger appropriations—Ed. )

Superman ?

Referring to vour article of Apr, 25, 1949,
page 14, "CAA Order Affects Continental
Engines.” we have a very nice offer to make
to this Contimental spokesman.

Smce he can make the inspection on these
generator drives in fAfteen minutes work,
which consists of lifting cowling, removing
wires, removing the generator, inspecting
the dnve, reinstalling the generator, wires,
cowling, etc., we are willing to pav him the
rate of 510 per hour as he certainly must be
a superman.

We sincerely wish some of these manu-
facturer’s agents would become a little more

ractical in their estimates of time required
or some of these jobs as it develops a con-
flict between the private owner and the

.r.]mp operator.

Jonx ]. Doyre, President
Universal Awiation Corp.
Municipal Aairport
Waorcester 2, Mass.
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Sad Plight of Transport Builders

Stratocruiser. Convair-Liner and 2-0-2 projects all
pointed to big losses. But DC-6 program shows profit.

I"inal testimony on the expense of
mtroducing a commercial transport is
revealed by the 1948 annual report of
the Boeing Airplane Co.

Boeing now estimates that it will lose
$10,500,000 on its commercial Strato-
cruiser program. Net earnings of $1.-
715,908 or $1.58 per share for 1948 was
after a write-off of 57,200,000 of the
estimated loss incurred by the company
on the Stratocruisers.

Presumably, remaining 55,300,000
will be recorded against 1949 results,
This total estimated loss 15 equivalent
to more than $6.00 per share after Fed-
eral taxes,
> Profit Expected—Boecing  fully  ex-
pected to realize a profit on the Strato-
cruiser project when it was first lJaunched
in 1945. For one thing, much of the
basic engineering development had been
previously accomplished on the military
version, Further, the company sur-
rounded 1ts commercial program with
safeguards which are unusval for a
manufacturer.

Unlike other aircraft builders, Boeing
exacted substantial deposits and progress
payments on its transport orders. More-
over, various protective provisions such
as escalator clauses were incorporated
in its contracts.

'irm orders for 55 planes were re-
ceived from four American carriers and
two foreign lines. Deliverics were first
expected to start in 1947, Various modi-
fications and comprehensive tests ini-
tially delayed this project. A major
strike at the company's Seattle plant
last year further postponed delivery
schedules.

The first planes were delivered in
January of this year. Trade reports have
indicated that because of delivery delays
and rising costs, at least one carrier at-
tempted to break its purchase contracts
with Boeing,

However, Boeing commitments were

found too iron-clad to permit easy can-
cellations,
» 1948 Payment Small-As of Dec. 31,
1948, Boeing showed accumulated
charges on its Stratocruiser program at
$60,968,052, after the 57,200,000 write-
off.

As a partial offset, companv had re-
ceived total advances of $24,797.619
from its customers. A vear earlier, ad-
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vances amounted to $24,760,091, indi-
cating hardly any progress payments
during 19485,

As of Dec. 31, 1946, the advances on
this business totaled $18.940,350 which
reflects the initial progress and early
delivery dates anticipated by the com-
pany,

At the 1948 yearend, Stratocruiser
backlog aggregated $85,195,000. To
Ainance this program, Boeing was forced
to incur bank loans amounting to $35
million. The management anticipates
that the bank loans will be retired in
full this year as the Stratocruisers are
delivered.,

The drain of its commercial program
may have been a major factor in forcing
the company to seek advance payments
from the government, in addition to
progress payments, to help finance its
military backlog, last estimated at
around $2735 million.

» Loss May Be Larger—Until the pres-

ent Stratocruiser backlog 1s mmplctcd
and every plane is in active service, there
15 no assurance that the loss on this proj-
cct will be confined to the extent esti-
mated. Experiences of other commercial
transport builders raises the possibility
that other costs, such as modification
charges, may be absorbed before the
manufacturer's responsibility is ended.
By the same token, if Boeing succeeds
in selling additional planes, its present
indicated loss mav even be converted
into a proht.

A potential additional sale received a
sethack as a result of the British transac-
tion with Scandinavian Airlines System.
BOAC previously had ordered six
Stratocrmsers. The Scandinavian car-
rier, which held a contract on four
planes, transferred its order to the Brit-
ish at a reported profit through the pe-
culiar workings of foreign exchange.
The British are reported to have paid
for these four planes in blocked sterling
and thus obviated the outlay of Ameri-
can dollars. Interestingly enough, the
funds for the original British order of
six Stratocruisers are being provided by
the American taxpayer through the Mar-
shall plan.

The final accounting on the Boeing
Stratocruiser program mayv not be wrt-
ten until all of the results are in a few
vears from now,

»DC-6 Example=The Douglas DC-6
program started out with a huge loss
but this was fAnally converted into a
proht.

For example, in its 1946 annual re-
port, Douglas wrote off $5 million in
experimental and development costs, in
addition to the $4 million lost on the
delivery of six DC-6s made during that
vear. Under the company’s system of
accounting, early deliveries of the DC-6
assumed a much higher percentage of
the development and the engineering
costs.

Losses on DC-6 program continued
throughout 1947 with the company pro-
viding a total of $4,591,628 at Nov. 30,
1947, as the estimated additional cost
for modifications and other purposes on
its delivered DC-6s. This was primarily
responsible for Douglas reporting a loss
of $2,140,579 after tax carryback cred-
its for 1947.

The companyv's hnancial  results
changed materially for the better, how-
ever, when it reported net income of
$5,829,206 during the hscal vear of
1948.

According to the Douglas manage-

ment, this transformation arose “from
the effect of the DC-6 program. Under
this accounting treatment there were
heavy charges against income in 1946
and 1947 for the development of the
DC-6 . . . DC-6 production costs were
reduced considerably from those in-
curred against 1947 deliveries, and 1948
sales were made at a modest proft com-
pared with a large loss in 1947."
» Less Fortunate Examples—Less for-
tunate in their commercial transport
ventures are both the Consohdated
Vultee Aircraft Corp. and the Glenn L.
Martin Co.

Convair, while it had firm orders for
178 of its 240s, has had a continuing
series of losses on this project. At July
31, 1947, the company provided for
$19,100,000 as a loss on this program
at that time, At Nov. 30 of the same
year, the management estimated an ad-
ditional loss of $11 million would be
incurred by the company if more planes
were not sold.

NMoreover, at Nov. 30, 1948, com-
pany provided a reserve for warranty
amounting to 51,497,000 to cover
charges against warranties issued against
deliveries of this plane.

The Glenn L. Martin Co. took a
loss of $22,089,497 on its 2-0-2 program
during 1947. A further loss of $12,750,-
000 was taken during 1948, through the
same method—a write-down of its work-
in-process inventories covering this air-
craft.

On the whole, recent experiences of
the aircraft builders in developing trans-
ports for the commercial markets has
not been very happy.

—Selig Altschul
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NEW JET ENGINE OILS

SURPASS AIR FORCE SPECIFICATIONS!?

OCONY - VACUUM was among the first to de-  purpose Oil No. 1-—has high viscosity index
velop new jet engine oils— which today  and extremely low pour point, two important
lubricate many of the Air Force’s newest jet  features needed for aircraft turbines and jet
bombers and fighters. The latest of Socony-  engines. Product of Socony-Vacuum’s 83 years’
Vacuum’s new lubricants—Mobil Aero Multi-  experience and latest laboratory research.
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ON THE GROUND, position of aircraft within blocks is indicated by panel, while . .

lew fixed airspace separation system, which operates
without voice communication. gets intensive tests.

By 0. S. Field*

An expenimental air trafhic control
fixed airspace separation system which
rives visual indications to a pilot and
requires no voice communication has
been developed by General Railway Sig-
nal Co. It has been in test operation
for more than two years with promising
results.

Developed in cooperation with Wat-
son Laboratories of the Air Matenel
Command, the system is one of the first
attempts to perform antomatic air traf-
fic control, and is designed to meet the
requirements for a “fail safe” block sys-
tem established by Special Committee
31 of the Radio Technical Commission
for Aeronautics.

In about 150 flights with two C-47s
over an experimental airway near Roch-
ester, N. Y., the system has been ex-
tensively tested by flight personnel of
the Air Transport Assn. and the Civil
Aeronautics Administration. The sys-
tem detected double occupancy of the
blocks no matter where the aircraft
were located within the double-occu-
pied volume element. This was true
under severe conditions in which the
two aircraft were within 100 ft. of each
other.

In addition, radiation patterns were
found adequate to operate the system
even when the aircraft was at 12,000 ft.
directly over the ground stations, The

* Director of Engineering and Research,
General Rallway 8Signal Co., Rochester,
M. Y.
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positions of the segment boundaries
were stable to within a few hundred fect
during the entire testing penod.

» Automatic and Safe—1wo ideas are n-
volved in air traffic control. In the first
place, the system must continuously,
and without human intervention, issue
clearances that will maintain safe sep-
aration. In the second place, when sub-
iected to human intervention (dispatch-
er's control) the system must be in-
capable of issuing unsafe clearances.

In the discussions of the ultimate
system of air trafhc control, frequent
reference has been made to two pro-
posals. These are popularly referred to
as fixed and moving block systems. In
a moving block system, means are pro-
vided for establishing a zone of influ-
ence around each aircraft. These zones
move with the aircraft and serve as
buffers for preventing collision,

On the other hand, the blocks of air-

space employed in a hxed airspace sep-
aration system (hxed block system) re-
main fixed with respect to the terrain
and the aircraft flv through them
SUCCEss10Mm.
» Fixed Block—In a fxed airspace sep-
aration system, safe separation is main-
tained by dividing the controlled air-
space into a pattern of volume elements,
or cells, and permitting the occupancy
of a given volume element by only one
aircraft at a time.

In the case of an airlane, the pattern
of volume elements is set up by first
dividing the lane into segments by
means of wvertical planes transverse

.. IN THE AIR pilot gets story from this.

fic Control

Visual Signals Used in Trat

to the airway. The lengths of the seg-
ments may be ten or more miles, de-
pending upon traffic density. The seg-
ments are then subdivided into altitude
lavers by a family of horizontal planes
spaced nominally 1000 ft. apart, Finally,
vertical planes are erected which con-
tain the lane boundaries.

A volume element is then a block of
airspace bounded on each end by con-
secutive segment boundaries, on its two
sides by the planes that define the lane
boundaries, and on the top and bottom
by horizontal planes spaced 1000 ft.
apart, The dimensions of a typical
volume element in a high trafhic density
region would be ten miles long, hve
miles wide, and 1000 ft. thick. The
geometry may be visualized by imagm-
ing the controlled airspace to be built
of volume elements in the same way
that a wall is built of bricks in the spe-
cial case in which each brck 1s laid
directly above the one beneath it.

» Ground Control=To exercise trafhe
control, an integrated control system 1s
established on the ground. This control
system must perform three vital func-
tions. It must be able to:

e Detect continuously which volume
elements are occupied.

e Analyze occupancy conditions and
arrive at a set of safe, non-conflicting
clearances for all aircraft under its con-
trol.

e Transmit these clearances to the
specific aircraft to which they apply.

In addition, the system must be ar-
ranged so that in the performance of
the second function it is responsive both
to pilot requests and to the require-
ments of expeditious trafiic movements.

The detection of the occupancy of a
volume element is a vital function and
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Master control station at Rochester (see text in center column below).

must thercfore be accomplished by the
most direct and str:iiglltfmrw;wd means
possible. Likewise, as is the case with all
vital information, the relaying of oc-
cupancy information must be EL"E}I’ to a
T,

The heart of any traffic control sys-
tem 15 the mechanism that anavlzes
trafhc conditions and arrives at a set of
consistent clearances. In the design of
such equipment, several principles are
axiomatic:

e Clearances must be arrived at auto-
matically. This substitutes mechanical
certainty for human judgment, frees the
controller of safety responsibilities, and
permits him to concentrate upon flow-
control problems.

® Current position is the guide. and
safety must never depend upon the pre-
diction of future aircraft positions. The
hazards of prediction in view of varia-
tions in wind and flight conditions are
obvious,

e Space for an intended movement
must be reserved before clearance to
execute 1t 1s granted. Thus, clearance to
enter the next volume element along an
airway is a guarantee that all other air-
craft have been barred from that block
of airspace and cannot receive clearance
to enter it. Highly developed techniques
in the form of interlocked relay circuits
are already available for accomplishing
this function in accordance with fail-
safe and closed-circuit principles.

The transmission of clearances from
the ground to the air must be accom-
plished in such a way that there can be
no danger of an aircraft’s accepting any
but the clearance intended for it. Auto-
matic repeat-back of the clearance for
checking purposes, and the withholding
of the clearance display until the check
is completed, are necessary.
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I"urthermore, as the safety clearance
for a given aircraft depends only upon
the position of the aircraft, and not
upon its flight number or other identi-
Acation, it is desirable to address the
.'-.."lft'i’}' messages directly to the volume
clement occupied by the aircraft.

P Rochester Airway—The present ex-
perimental hixed airspace separation sys-
tem comprises four ground stations lo-
cated at Rochester, Spencerport, Albion
and Lyndonville, N, Y. These stations
are approximately 15 miles apart along
the northwest leg of the Rochester
ringe station and serve to divide the
single lane airway into four segments.

The boundaries of these scgments
are nearly half-way between stations, so
that there is one segment approximately
|5 miles long associated with each sta-
tion. A general view of the master con-
trol station at Rochester is shown above,
Cabinets on left house both 1000
me. radio frequency equipment and
clectronic switching circuits for deter-
minimg occupancy and establishing pri-
vate line communication with the air-
craft. The cabinets on the right house
relay circuits that analyze the traffic
conditions in the Rochester segment.

Also shown are relays that are con-

cerned with tmnsmittiﬁg the occupancy
conditions in the Rochester segment to
the adjacent station at Spencerport.
This is accomplished by means of an
5} me, tone-modulated radio link., The
same nterstation channel is also used
to transmit to the field stations. for
automatic check and transmission to the
aircraft, flow control clearances inserted
into the system mannally at Rochester.
Similar channels serve to carry back, for
display on the master control panel, the
occupancy condition of each volume
element in the system,

i

»Master Control—Although the system
is fully automatic and issues safe sep-
aration clearances without any human
attention, a control panel (photo, page
20} has been provided at the master sta-
tion to ll_]]”““jt the insertion of dispatch-
g or How control clearances to expe-
dite trafhc.

As the experimental system com-
prices four segments and four altitude
layers within each segment, there are
sixteen volume elements shown on the
master control panel in the Rochester
station. The general system, of course,
1s not limited to the four altitude lavers
and four longitudinal segments of the
experimental installation, but mav be
expanded as needed to meet actual air-
way operating requirements.

I'he board shown is a schematie rep-
resentation of the overall trafhic pattern,
Each volume element is represented
by a lime on which an indicator light
and a knob are mounted. These lines
are arranged in stacks of four to rep-
resent the segments, and each seg-
ment 1s labeled with the name of the
stabon with which it is associated.
When a volume element is occupied,
the corresponding light on the board is
illuminated. Thus a controller has 4
convenient picture of the traffic before
him at all times.

To send flow-control clearances to a
given aircraft, the knob associated with
the volume element occupied by that
aircraft is used. For instance, by giving
the knob a quarter turn counterclock-
wise, a clearance to ascend 1000 feet is
transmitted to the aircraft. It is an im-
portant feature of automatic safety sys-
tems that clearances inserted manually,
or otherwise, are transmitted only after
the safety of the intended movement
has been checked automatically by the
interlocked relay circuits and then only
after the required airspace has been re-
served. An unsafe clearance is not trans-
mitted.

» Cockpit Indicator—The pilot of an
aircraft in the system receives clearances
on the cockpit signal indicator (photo-
page 20). The running signals are indi-
cated by means of the four lights ar-
ranged in the form of a cross about
the light labeled “‘double occupancy”.
The lights on the vertical arm of the
cross are green and those on the hori-
zontal arm are red. It is possible there-
fore to tell both by color and by posi-
tion what signal light is being displaved.

A green light is clearance to proceed.
A red light means that it is unsafe for
the aircraft to proceed at the same alti-
tude across the boundary into the next
segment. The pilot must then either
hold within the boundaries of the vol-
ume element currently occupied, or
request clearance to change altitude
lavers.

"With proper flow control the oceur-
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for the Sikorsky 5-51 Helicopter.
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rence of a red indication is rare, and
when it does occur holding will not
necessarily result, since a change in
altitude or lane will usually permit the
setting up of a safe path around the
conflicting trafhe.

The position of the aircraft relative

to the segment boundaries is displayed
on the meter at the bottom of the indi-
cator, When the nearest boundary is
ten miles or more away, the needle is
fully deflected to the right. As the block
boundary is approached, the deflection
of the needle decreases toward the first
division at the left end of the scale, and
as the boundary is passed the ncedle
gives a sharp kick back to the rnight,
IFailure of the indicator circuits is
shown by zero deflection,
» Operation—10 make a request for
clearance to ascend, to descend, or to
enter the airway initially, the pilot uses
the request knob located to the right
and above the boundary meter. Clear-
ance to ascend, for example, is re-
quested by turning the knob to the
“Ascent” position and pressing it.

It the movement is safe, clearance is
granted within two seconds and the
“"Ascend” light with the arrow pointing
upward goes on. Descent and entry
are handled in a similar way. A button
15 provided below the request knob to
permit the cancellation of requests. The
same lights are used to display Aow-
control clearances originating on the
ground.

In case violation of a clearance re-

sults in the occupancy of a volume ele-
ment by more than one aircraft, all the
aircraft concerned are notified of the
emergency by the lighting of their
double occupancy lights. Action is then
taken in accordance with preseribed
procedures.
» Field Installation—T'or the sake of
flexibility during the imibial testing
period, the experimental held stations
were mounted i 1% ton trucks. An-
tennas for communicating with the air-
craft are stubs located on flat plates on
the roof of the truck. Yagi antennas are
the radiating and receiving elements of
the VHI' information links between
stations, and two parabolic reflectors
near the top of a 100-foot mast belong
to the ultra-high frequency synchroniza-
tion links.

For simplicity in describing the oper-
ation of the system, it will be assumed
that the stations are equally spaced and
that the segment boundaries oceur mid-
way between stations. A master timing
circuit at the Rochester station pro-
duces timing pulses at the rate of 1080
per second that are passed from station
to station over a sharply beamed UHF
synchronization link.

These pulses establish a common
time base at all stations. Every one-
sixtieth of a second all stations transmit
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is [ready for our government’s

increased procurement program

SAVAL has developed and perfected many additional applications
of their famous, metal-to-metal “*Shear-Seal” fluid control valves and
other specially accessories since the end of World War I
SAVAL has expanded its manufacturing facilities and trained shop
personnel in the art of making precision equipment, within its own plant.
SAVAL maintains men in its 3 branch offices who are aircraft engineers.
trained in the service and maintenance of aireraft and thoroughly
experienced in the use and application of fluid control equipment.
SAVAL has continued lo build up its engineering staff with
exceptionally competent engineers with yvears of experience
in the specialized field of fluid controls,
SAVAL has enlarged its laboratory facilities and personnel

in order to thoroughly prove the performance of the many

new fluid controls constantly heing developed.

We wish to express our appreciation to the services and to all
of the airframe manufacturers and airlines who, through their universal
acceptance of Saval designed and manufactured equipment, have

made it possible for us to say— Don’t say “Valve”—Say “SAVAL”

DON'T SAY "VALVE” —§{

SHHII Inc. 1915 E. 515t St., Los Angeles 11, Calif, = 260 Frent 5t., Hempstead, Long Island. N. Y.

al9 South Broadway, Wichita, Kansas » Factory Representatives in Principal Cities
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sumultancously  over essentially  non-
directional antennas a UHF framing
pulse. As all four stations transmit
over the ground-air link on the same
frequency, the aircraft recciver picks up
b0 groups of four pulses every second.
I'he first pulse to arrive of each group
must be the one transmitted by the
nearest station because differences in
arrival times are caused only by differ-
CIICCS 1 ]:nm]ngrltmn times. By provid-
mg circuits in the airtborne Lqmpmcnt
that reject all pulses except the first one
of each group, reception is limited to
the signals from the ncarest station,

The framing pulse at each station is
followed by a series of 16 altitude
pulses at a rate of 1080 pulses per sce-
ond. Sixteen pulses are used because the
time cveles are designed to accommo-
date sixteen altitudes although only
four are used in the trial svstem.

The first pulse of this altitude cycle
is pulse-width modulated with informa-
tion intended for the aircraft in the hrst
altitude layer of the scgment under
consideration. The second altitude
pulse carries information for the second
altitude layer and so on.

When the framing pulse is received

by the airborne r:qm[:rmcnt a timing
circuit 1s started that after a delay con-
trolled by the altimeter opens a gated
stage to accept the information in-
tended for that altitude. For example,
if an aircraft is flying at an altitude be-
tween 500 and 1500 feet in the Roch-
ester segment, the altitude gated stage
B ﬂpumi a little Tess than 1/1080 see-
ond atter the arrival of the fmmm;pu]-.-:
from the Rochester station. If the air
craft is flving between 1500 and 2500
feet, the timing circuit is conditioned
bv the altimeter to open the altitude
gated stage a little less than 2/1080
second after the arrival of the Frumnn
pu]-ﬁc and so on.

> Automatic Querv—The reception of
an altitude pulse by the airborme re-
ceiver serves to trigger the airborne
transmitter which emits a pulse that is
width modulated in accordance with
information to be sent from air to
ground. Thus the altitude cvcle not only
constitutes a time-division ground-to-
air  communication system, but also
serves to interrogate the airborne trans-
ponder.

By keeping track of the interrogations
that receive replics, the system is cogni-
zant of occupancy conditions. For ex-
ample, if the Rochester station receives
a reply to the second pulse of the alti-
tude cycle, the occupancy relay assigned
to the second altitude layer in the
Rochester segment is actuated. To limit
the acceptance of replies to those that
onginate within its own segment, each
ground station receiver is activated for
only a limited time.

In order to obtam clean operation at

the segment boundaries, the altitude
cvcles of adjacent stations are stapgered
i phase, Thus, for example, while the
Rochester and  Spencerport  stations
cmit framing pulses simultancously, the
first altitude pulse at Rochester follows
1 /1080 sccond after the framing pulse
while the first altitude pulse at Spencer-
port follows 3/2(1/1080) sccond after
the framing pulse. Subsequent altitude
pulses at both stations follow at equal
mtervals of 1/1080 second.,

The widths of the framing pulses at

Rochester and Spencerport are 14 and
16 mucroseconds  respectivelv.  The
width of the framing pulse thus serves
to condition the airborme equipment to
accept the altitude cycle of the nearest
station, This means that the scgment
boundaries are defined by the surface
along which framing pulses from the
adjacent stations arnve simultaneously.
The Albion and Lyndonville stations
usc the same time cycle and framing
pulse widths respectively as Rochester
and Spencerport.
» Four Pulses—A complete code to one
volume element comprises four pulses.
As onc pulse of the code is transmitted
during cach altitude cycle, a signal
cycle is made up of four consecutive
altitudes cycles. Because one altitude
cycle requires 1/60 of a sccond, it is
evident that occupancy is determined
60 times per second and a complete
code is sent to each aircraft 15 times
per second. This high rate permits col-
lation and insures signal contin uity.

The air to ground signal circuits are
so arranged that the position of the
airhorne n:h:t:ndmg relays is repeated to
the ground. Only when the decoding
relays are in correspondence with the
coding relays on the ground is a signal
displaved i the -:r.rLL it. This ensures
receipt of the proper E'Imr;mrc,

[t should be noted that all ground
stations operate on a common fre-
quency and all the arrborne equipments
on another, Interference is eliminated
by the time division characteristics of
the system, As each aircraft proceeds
along the airway, control passes from
station to station automatically and no
retuning of the airborne equipment is
required. This is a desirable safety
feature, as it eliminates the ]}D‘i'i.thﬂ]h"
of failure of the system because of im-
proper tuning adjustments,

The principles upon which the ex-
penimental arspace separation system
are based are of much greater generality
than the techniques used to implement
them. The maintenance of safe separa-
tion independent of human error is the
basic concept. This involves automatic
position determination, antomatic analy-
sis of position data, automatic reserva-
tion of space for intended movements
and antomatic transmission of safe clear-
ances to the cockpit.
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Double the 4o with IICONE/ extiaiit syiom..

reports Capital Air Lines

Aﬁ every maintenance executive knows, burned out exhaust sys-

tems are costly .. .in labor, materials, and lost air time.

To reduce maintenance expense and make their DC-4"s even more
dependable, Capital Air Lines tried Inconel® for exhaust systems.

Result? Let Mr. ]. B. Franklin, vice president in charge of opera-
tions, tell vou. ..

"“"We at Capital Airlines have had innumerable opportunities to
compare the life of Inconel exhaust systems with those made of other
materials. There’s no question that Inconel gives the longer life.
It has been our experience that it outlasts other materials by at least

two to one.,”

Capital’s experience is not surprising, for Inconel has long been
a preferred metal for many of industry’s hottest jobs—heat-treating
steel, ore reduction, high temperature chemical processing—to

name but a few.

Inconel withstands red-heat temperatures without scaling or
cracking, and in addition, has remarkable resistance to corrosion
and vibration fatigue. Although tough and stronger than structural
steel, Inconel is readily formed. Welds in Inconel are as resistant

to corrosion and heat as the alloy itself.

For full information about Inconel and the other versatile Inco
ickel Alloys, write to George C. Satris of Inco. And remember. . .
our Technical Service Department is always ready to help yvou solve

metal and fabrication problems. *Reg. I, 8, I'ut, OFF.

THE INTERNATIONAL NICKEL COMPANY, INC.
67 Wall Street, New York 5, N. Y.
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Installing an Inconel exhaust manifold on
an engine of a DC-4 operated by
Capital Air Lines.

EMBLEN . OF SERVICE

NICKEL ALLOYS

Monel * "“K'"* Monel * “R"* Monel * “KR'*
Monel * Nickel * "D"* Nickel * "L"* Nickel
“I'* Nickel * Inconel®




Aircraft cable with copper conductor
Specification AMN-JC-4Ba

Alrcraft ignition cable with stoinless sieel con- Aircraft

ductor and neoprene sheath .
Specification ANC-130a, Smm, fmm and Pmm sizes

Ajreraft ignition coble with copper conductor and
neoprene sheath to commercial specification

26

Aircraft cable with aluminum conducior

stainless steel conductor and braid and locgquer finish

® The quality of Auto-Lite Aircrait Wire and Cable is
the result of 37 years of experience, research and
advanced laboratory tests. Again and again these products
have proven their dependability . .. where dependability
is a “‘must.”” The specilying of Auto-Lite Wire and Cable
iz fast becoming standard practice among leading aircraft
manufacturers. Here is ample proof of the Auto-Lite
statement that “"Money cannot buy better wire and cable.”

THE ELECTRIC AUTO-LITE COMPANY
Wire and Cable Division
Sarnia, Ontario Port Huron, Michigan

LOW TENSION

chielded aircroft cable

specification AMNC-1461 Specificotion ANC-158

HIGH TENSION

ignition cable—Auto-Lite Steelductor—with Aireraft ignition cable with copper conductor

and braid ond lacquer finish
Specification AMS-3370 and AMS-3392

Aireraft ignition coble with copper conductor Enr:l

braid and lacquer finish 1o commercial specificaiion

Specification AN-JC-56
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Evaluate Nitromethane for Rockets

Although suitability of this liquid monopropellant is

controversial, its properties show much promise.

Many obstacles must be overcome
before the rocket engine can be oper-
ated as simply and reliably as the recipro-
cating engine, but a majority of thesc
difficultics are closely associated with
the propellants  themselves, Conse-
quently, the search for better propellants
is being pushed throughout the field of
rocket research.

Mitromethane, considered the maost
promising rocket propellant of the nitro-
parathin group, has been under study at
the Acrojet Enginecring Corp., Azusa,
Calif.

Suitability of this fluid is being vigor-

ously argued among scientists and engi-
neers in the rocket held. The question
as to whether the explosiveness of mitro-
methane will have a serious effect upon
its general acceptance as a propellant
will not be fAnally answered by any one
person, but more statistical cvidence
and much more developmental experi-
ence with actual engines will facilitate a
decision.
» Program’s  Background—Characteris-
tics and advantages of this fluid, detailed
helow, were disclosed last month at the
Aeronautic and Air Transport Meeting
of the Society of Automotive Engineers
in New York, by Dr, Fritz Zwicky, dircc-
tor of research at Aerojet and C. C.
Ross, chief engineer, liquid engine de-
partment.

Theoretical and experimental research
study of nitromethane was begun at
Aerojet in 1943, Basic properties of
nitromethane as a rocket propellant were
investigated, with consideration given to
use as a monopropellant and in com-
bination with auxiliary propellants and
catalyzers.

These investigabions were performed
m tests of rocket motors of various sizes
and in experiments with zas generators
of the type used in conjunction with
gas turbines.

In 1945 an engineering project was
initiated to study the practical uses of
nitromethane in  various propulsive

powerplants. “T'his work has defiitely
proven the feasibility of using the finid
as a monopropellant.

Total amount of development work
done to date is small when compared to
that done on the conventional bipro-
pellants; hence, development of nitro-
methane rocket engines and compon-
ents is still in an extremely ecarly stage.
» Propellant  Distinctions—In  general,
liquid rocket propellants may be classi-
fied as bipropellants or monopropellants,
Bipropellant combinations usually con-
sist of two liquids—an oxidizer and a
fuel. These are introduced separately
into the combustion chamber where,
upon contact, they react chemically.

Monopropellants consist of a single
liquid possessing, under controlled con-
ditions, the ability to decompose in the
rocket combustion chamber, liberating
heat and gaseous products.

With bipropcllants, the oxidizer usu-
ally determines the characteristics of the
combination and exerts a major influ-
ence upon the design of the jet propul-
s10m System.,

At present there are three principal
oxidizers which have been tested exten-
sively—liquid oxygen, nitric acid, and
hydrogen peroxide. Fach has been m-
vestigated in conjunction with a vanety
of fuels. Some of the prnecipal bipro-
pellant combinations are shown in Table
[, below, .
> Bipropellant  Performance—Specihic
impulses to be expected from these bi-
propellants arc given in Table 11. It is
apparent that, with the exception of the
liquid oxygen-liquid hydrogen combina-
tion, theoretical specific impulsc obtain-
able from liquid bipropellants ranges
from approximately 200 to 255 Ib.-
sec./lb., the corresponding range of
cffective exhaust velocities being 6890
to 8220 fps., respectively.

A consideration which must not be
ignored is the density of the propellant
combination, Impulse per unit volume
is an important factor which dictates,

Table I—Liquid Bipropellant Systems

| OXIDIZERS |
Liguid Oxvgen (0;) Nitne Aad (HNO:) Hydrogen Peroxide (HyQy)

Gasoline (CaHus)

Ethvl Alecohol (CaHg(3H)
Hydrazine (NgHy)
| Liquid Ammonia (NH;)

FUELS: «

Aniline (CsH:NH:)

Furfurvl Aleohol
(CyHaOCH,OH)

Hvdrazine Hydrate

(NaHe—H:0)
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AIRPORT DEPARTMENT

PRATT & WHITNEY
AIRCRAFT

76 Executive gircraft
operators

Private plane owners

Fleet operators

The AIRPORT DEPARTMENT of Pratt
& Whitney Aircraft. with its exiensive
lacilities, is available to all operators
of Pratt & Whitney engines and
Hamillon Standard propellers. Repair
and everhaul service is as excellent
in method and personnel as that of
the original factory preduction.

* Only Pratt & Whitney or Hamilton

Standard factory-mode ond warran-
teed new poarts are used,

* Only factory-trained technicians teuch
your equipment,

* Only the AIRFORT DEPARTMENT is
equipped ond staffed to perform all
possible repair and overhoul opero-
tions,

% The AIRPORT DEPARTMENT offers you
the dependability of a factery rebwilt
engine,

* Located on one of the finest private
airports in the country.

Complete servicing. mainienance,
and repair of aircralt and equipment
including radio installation are avail-
able in our spacious service hangar
equipped with the most modem
facilities.

A personal visit, phone call or mail
will answer your questions and show
the many advaniages — to you — ol
being served by Pralt & Whitney's

AIRPOHRT DEPARTMENT. An inform-
alive, pictlorial booklet. available on
request, illustrates and explains the
wide range of AIRPORT DEPART-
MENT functions; points the way to
longer, better service from your Prati
& Whilney engines and Hamillen
Standard propellers.

AIRPORT DEPARTMENT
Pratt & Whitney Aircraft
Divigion, United Aircraft Corporation

Rentschler Airport
EAST HARTFORD, CONNECTICUT
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to a certamm extent, size and weight of
the jet propulsion system. A desirable
performance criterion for certain appli-
cations is the product of specific 1m-
pulse and average density (actually, spe-
cific gravity) of the propellants, desig-
nated by the symbol I..

It this density-specific impulse is used
as the performance criterion, choice of
bipropellants is limited to a range of
235 to 307 I, (if the combination of
liquid hydrogen plus liquid oxygen is
excluded).

This narrow range of values is not
great enough to serve as a basis for the
favor of any particular combination if
the physical and chemical properties of
the oxidizer (and of the fuel in certain
cases) are taken into account.
® Oxygen Factors—Experimentation and
development have shown that, from the
standpoint of practicabilitv, the physical
and chemical properties of the oxidizer
are more decisive in judging suitability
than are small variations in the density
impulse or the specific impulse. '

Liqmid oxygen is the oxidizer used
earliest in rocket propulsion. A variety
of sizes of rocket motors employing this
material have been operated success-
tully. Best known liquid oxygen power-
plant was that used in the German V-2
missile.

Principal disadvantages are its han-
dling and storage prﬂbTr::mS:. It boils at
—297 F., must be stored in specially in-
sulated containers to prevent very rapid
evaporation. Despite such precautions,
there is an inevitable loss due to evapora-
tion during storage.

The high vapor pressure at ambient
temperatures (which are almost invari-
ably above the low boiling point) com-
plicates its handling in pumping units,
and the low temperatures which must
prevail during storage limits the choice
of container material. Liquid oxygen is
dangerous to handle, and in contact
with the skin produces effects similar
to severe burns.

Furthermore, although it and fuel

used with it are relatively safe when
stored in separate containers, they con-
stitute a serious fire and explosion haz-
ard whenever there is a possibility of
contact, a condition which will DE‘ELIl‘,
for instance, in the event of a crash
landing.

» Nitric Acid—Second important oxi-
dizer 15 nitric acid. This is used in sev-
cral modihcations such as red fuming
mtric acid containing up to 6% percent
excess nitrogen dioxide, or as white fum-
mg nitric acid containing no excess
nitrogen dioxide,

Considerable experience with the va-
rious modifications of this oxidizer has
been gathered in this country.

Nitric acid 1s less hazardous with re-
spect to the temperatures which must
prevail durin% handling and storage
than is either liquid oxygen or hydrogen
peroxide. However, because of its cor-
rosiveness, containers employed for
nitric acid must be made of stainless
steel.

If proper handling equipment is used,
its transfer from containers to the tanks
of the jet propulsion unit involves no
real diffhiculties.

In addition to corrosivencss, principal
objection to nitric acid as an oxidizer
are the toxic fumes it gives off and the
fact that an immediate severe burmn oc-
curs upon contact with the skin.

As in the case of other bipropellant

combinations, nitric acid propellants
represent a fire hazard in the event of a
crash, especially since it is normally
used with a fuel spontaneously combus-
tible on contact with the acid. Thus,
nitric acid propellant combinations are
perhaps better snited for missile power-
plants and similar devices than for
piloted aircraft.
» Hydrogen Peroxide—In high concen-
trations, this substance has also been
employed as an oxidizer in bipropellant
rocket motors which have been operated
successfully. (The powerplant of the
German ME-163 interceptor is a not-
able example of this application.)

Hvydrogen peroxide does not have the
severe storage temperature limitation of
liquid oxygen, but it is more dangerous
to handle. And its use in the rocket field
15 50 new that the operating data essen-
tial to its widespread application are still
imcomplete.

Since the Auid will decompose under
certain conditions, it may be classihed as
an explosive, Thus, small amounts of 1m-
purities such as those present in dirty
containers or pipes, and also moderate
heating, can start self-decomposition of
the hydrogen peroxide and explode the
container, Explosions of this sort have
occurred as a result of merely exposing
the container to sunlight. Hydrogen per-
oxide solutions of high concentration
(above §7 percent) are sensitive to shock
and may be exploded by gunfire.

In addibion, the flind itself consti-
tutes a fire hazard, since it will initiate
the combustion of cellulose materials
(such as wood) upon contact with them.
I'ires have been caused during transport
by leakage from containers or supposedly
empty drums which have been allowed
to rest on a wooden floor.

Corrosiveness is an undesirable prop-
erty common, to some degree, to each
of these oxidizers. This characteristic
creates a difhicult problem in the selec-
tion of construction materials, as noted
above, and also limits the service life of
parts, requires their frequent replace-
ment, and necessitates extensive servic-
mg operations.

> Monopropellant Detail—In contrast
to the bipropellants, a monopropellant
consists of a single liguid which has the
properties, under certain controlled con-
ditions, to decompose with the evolution
of heat and gases. To compete with bi-
propellants on the basis of performance,
total heat release (Btu/mole) of the

monopropellant must be of the same
order as that of the bipropellants,

A paradox is immediately presented
in that the numerical value of the heat

release must also be of the same order
as that of a high explosive. Hence, a
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Table II—Calculated Performance Characteristics of Liquid Bipropellants
Mixture
Chamber Ratio Exhaust Specific Density Chamber Mean Specific ARMSTRONG SIDDELEY
Pressure (Oxide’ Velocity Impulse Impulse Temp. Mol. Wt. Heat MOTORS LIMITED
Oxidizer Fuel (psi.) fuel) (ft./sec.) (sec.) (sec.) (F.}  1b.’'mole) Ratio Porkside: Covistiv. Bnlind |
Liquid Oxvgen Gasoline (Ref. 1) 300 2.5 7780 242 236 5470 22.7 1.22
Ligquid Oxygen }E{H}?% Ethvl Alcohel 300 1.5 7810 243 235 5250 - |
[ Ref, 1) _ :

Liquid Oxygen Ammonia (Ref, 1) 300 1.4 8220 255 49 4951 @ —  — sidial Lo Rt s |

Liquid Oxygen Hydrazine (Ref, 1) 300 33 7920 246 236 1232 - — —

Ligquid Oxygen Liguid Hvdrogen 300 .33 11,050 358 101 4290 —_ '

Liquid Oxvgen 15¢7 Ethvl Alcohol 300 1.3 Fif ) 239 237 5080 22 1.22

259 Warcer (Ref. 1)

Red Fuming Antline (Ref. 1) 300 3.0 70%0 23] 307 3020 23 1.4

Nitric Acid

White Fuming Furfuryl Alcohol 300 1.9 6890 214 2G93 3020 — e
l Nitric Acid | (Ref. 1}
| Hvdrogen Peroxide Hﬂydfrﬂ:.in: Hydrate 350 —— S 200 — 2690 24 .0 1.2
| (Het. 2)
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M OAarRMAN COUPLINGS ... pecifed on

Whittaker's outstanding new hot air valve. Whittaker engineers were

impressed by the many advantages these couplings have over a standard
bolted joint. The ventilated type used for this application can be installed

or removed in seconds. It withstands temperatures up to 1600°, is quite
light, yet provides a highly positive seal.

The Marman line includes couplings for various types of joints — straps
for supporting tanks and accessories — band clamps for all kinds of hose
and flexible bellows.

You will save design and production time and cost by designing
Marman’s standard types right into your product in the same manner that
you would specify a standard nut or bolt. The versatility of the Marman
line eliminates the need for an individually
designed part even where the application is
highly specialized.

FOR INFORMATION WRITE DEPT. A-5

MARMAN
PRODUCTS CO. INC.

940 WEST FLORENCE AVENUE
INGLEWOOD, CALIFORNIA
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monopropellant might be classihed as
an explosive since all the required con-
stituents are present in a single mixture
and in the proper ratio.

This reasoning would appear to be a

| strong point against mnnu]ﬁmﬁel]ants,
‘hic

but there are other factors which invali-
date the argument, with respect to
rocket usage. Two of the most impor-
tant of these factors are the shock sen-
sitivity and the temperature sensitivity
or, more generally expressed, the stabil-
ity of the fluid.

Stability is a difficult property to eval-
nate, and a study of it requires more
than a simple ana{ysié. Toward this end,
properties of ideal monopropellants can

| be considered and then it can be ob-

served how closely the actual monopro-
pellants (such as nitromethane) will ap-
proach them.

. » Conceptions—One property of such

an ideal fluid would be complete stabil-
ity over the entire pressure-temperature
range; complete stability meaning in-
sensitivity to any condition of shock,
temperature, and pressure or to any com-
bination of the three. Decomposition
might be accomplished by means of a

| hidden catalyst which might be brought

into play under any condition desired.

Another possibility would be to imi-
tate and to sustain the decomposition of
our ideal monopropellant by means of
irradiation with light of sufficiently
shortwave length, such as ultraviolet.

A second conception of an ideal mon-
opropellant, less desirable, but a closer
approach to actual fluids, is one which
either by catalytic action or inherent
properties would have a definable boun-
dary of instability on the pressure-tem-
perature curve.

Fig. 1 (p. 37) represents such a case.
Left of the curve, under any condition
of pressure and temperature, complete
stability 15 realized. Instability 15 pres-
ent to the right of the curve to an in-
creasing degree as the pressure-tempera-
ture conditions become more severe.

» Pressure - Temperature Problems—
Nitromethane can be compared to the
second ideal case by referning to Fag. 2,
which shows various conditions on the
ressure-temperature diagram. It should
Eﬂ: noted that the addition of one to
two percent catalyst is required to pro-
mote smooth decomposition of nitro-
methane in a rocket chamber, Eftect of
this addition is to reduce the stability
slightly and is indicated by the two
boundary curves shown in Fig. 2.

The sensitivity in the ranges investi
gated is essentially independent of pres-
sure, hence nitromethane 1s wusuallv
spoken of as being temperature sensitive.
The higher pressure ranges (above 1500
psi.) have not been investigated to de-
termine whether pressure in that region
15 a factor in decomposition,

Boiling point of nitromethane at
atmospheric pressure is 220 F., and the
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Today’s rapid development of greater aircraft
power plants places increasing emphasis on
the use of structural materials which provide
maximum strength with minimum weight, This
15 one of the reasons why most leading U, S.
plane manufacturers use OSTUCO Aireraft
Tubing.

[ts inherem I-=|I'l'l1:..!||l*'l.1il]ll}lll-u't’ight advan-
tages make it ideal for engine mounts. fuselage
frames. strut assemblies. hydraulic syvstems.
rudder controls and other applications. And

OSTUCO Aircraft Tubing offers the additional

benefits of being easily machined. formed and

- . - 5
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Stamina-built and powored to the hilt !

fabricated to the most exacting requirements.

OSTUCO made the first “Chrome-Molv™ ever
produced for aircraft use and is one of the
nation’s largest suppliers of aircraft tubing to-
day — widely recognized for precision crafts-
manship and low percentage of rejects. Prompt
deliveries can be assured from special alloy
steel inventories and from a wide range of tube
sizes carried on hand for engine. aireraflt me-
chanical. and-airframe tubing parts — all pro-
duced to Army, Navy, and AMS specifications.
For fast service. contact your nearest OSTUCO
Sales Ofice now,

% ALA

THE OHIO SEAMLESS TUBE COMPANY

Plant and Generol Offices: SHELBY 1, OHIO

-I-L_l
| Airowaly i,
b =< SEND FOR FREE BOOK
e -I Write tedoy, without obligation, for your cepy
i | of Booklet A-2, contgining helpful, factual in-
=8 _‘_:;-1;. formation en QSTUCO Aircraft Tubing. Address
fy = the nearest DSTUCO Sales Office, or write direct
i ta General Office, Shelby, Ohio,

soles Offices; CHICAGO, Civic Opera Bldg., 20 Morth Wacker Dr, = CLEVELAND, 1328 Citizem: Bldg. * DAYTOM, 1517 E. Third Strest * DETROIT, 2857 E. Grond
Bivd, * HOUSTOMN, 927 A MA& M Bldg. = LO5 ANGELES, Suite 300-170, 5o. Beverly Drive, Baverly Hills * MOLINE, 817 15th 51, = MEW YORK, 70 East 451h St.

PHILADELPFHIA, 1413 Pockard Bldg., 15th & Chestrut = ST, LOUIS, 1230

CANADIAN REPRESERTATIVE: Roilwoy B Power Corp., Lid., NEW GLASGOW, MONTREAL,
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Morth Main 51, = SEATTLE, 3104 Smith Tewer * SYRACUSE, 501 Roberlt Ave.
NORANDA, NORTH EAY, TORONTO, HAMILTOM, WINDSOR, WINMMIPEG, EDMONTOM, VAMCOUYER
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A standord tastansr for
production lines, Cherry
Rivets have excellent vibra-
lion resistance in o wide
range of materials.

MAKE YOUR HARD JOBS EASY

.+« piCk the Cherry Rivet you need

MEN ON THE BONANZA PRODUCTION LINE toke the "difficult”
out of riveting jobs with Cherry Rivets. The A35 Beechcraft
Bonanza is built to exacting specifications . . . designed to
take the beating of worldwide operating conditions over
long years of service. Inside, outside, and all around, Cherry
Rivets have proved to be an ideal fastener for this fine per-
sonal plane. The only complete line of blind rivets, Cherry
provides all the rivets and tools you need. Over 324 difterent
rivet types to choose from . .. ask your Cherry Rivet Repre-
sentative to review the many new aircraft applications that

can help you.

CHERRY GROWS TO MEET YOUR NEEDS I'4E
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PRODUCTION FACILITIES *ﬁﬂ‘
‘46 o0
o 5
9 #'Ii‘ .
= &
o
ot 0
o oy
oF 5
wed A

'45
o [
W g%
| cnGNEE (0-UsE
| . gnst- '

32

.......
lllllllll

One mhn; working from
ana side of the job, replaces
the two-man bucking team
where Cherry Rivets ond

-Tools spead assembly work.

ORIGINALLY DEVELOPED as a faster fastening method for
aircraft production lines, Cherry Rivets goined special char-
acteristics because of the aircraft industry’s help in research
and development. You can depend on more shank expan-
sion for tighter vibration-resistant fastenings. You get greater
hole-diameter and grip-length tolerances for latitude on all
types of fastening jobs. Cherry Rivets are available in more
rivet types, greater range of diameters, and the greatest
range of grip lengths. Write Dept. E-110 for further infor-

mation on Cherry Blind Rivets and Tools.

Qhetty

A N Y

HOME OFFICE — CHERRY RIVET CO., 231 Winston Street, Los Angeles 13, Calif.
Distributed in principal cilies

CHERRY RIVETS, APPROVED BY U.5. MAVY, U. 5. AR FORCE, CIVIL AEROMNAUTICS
AUTHORITY, AND UNDERWRITERS' LABQRATORIES, INC., ARE PATENTED.
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decomposition temperature is on the
order of 500 F. Because of the spread
between these two temperatures, the
fuid is safe to handle under ordinary
conditions; temperatures of the magni-
tude of 500 F. are not ordinarily en-
countered and can be avoided with ease.

Also, the liquid must be well confined
to prevent its boiling off before this tem-
perature is realized,

Thus, it can be seen that pressure-

temperature problems in connection
with nitromethane are not severe, or at
least can be handled by proper design
and use with relatively large margins of
safety,
» Shock Sensitivity—This is another
property of such materials and must be
considered as important as temperature
sensitivity in the practical case.

Shock may affect nitromethane by ini-
tiating complete or partial decomposi-
tion, depending on the condition of con-
finement and the severity of shock.
However, the evaluation of shock 1s
most difhicult and is vsually made on a
statistical basis. Some general observa-
tions of this nature are:

1. Nitromethane will not detonate in
thin-walled containers when initiation
is attempted with a No. § blasting cap.

2. It will not detonate in heavy-
walled metal containers upon striking
the ground with an estimated decelera-
tion of 900G after being dropped from
an airplane.

3. It will detonate in heavy-walled
containers (confined) when initiated
with liberal charges of tetryl or other
high order explosives.

From these examples, it can be seen

that under normal circumstances, the
material is extremely stable from a stand-
point of shock, However, in all. tests to
determine shock sensitivity in which
detonations have been initiated, there
is a question as to whether the initia-
tion was accomplished by shock alone
or by a combination of shock and the
local heating caused by the initiator,
» Explosion Types—Inadvertent decom-
position of nitromethane in bulk c%uan-
tity by extreme temperature or shock
conditions may result in one of two
types of explosions.

More serious of these two explosions
would be a complete detonation of high
order and possible propagation of the
detonation through all lines and fAttings
in the system, The other typé is a local-
ized, low order decomposition of a
small quantity within the bulk.

The high order type of detonation
had been produced only in experimental
testing where the test sample was sub-
jected to particularly severe conditions.

There is much statistical evidence avail- |

able to show that none of the types of
mishaps which can occur in rocket en-
gines can impose the extreme conditions
necessary to initiate a complete detona-
ton. (Continued on p. 37)
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Table III—Properties Of Commercial Nitromethane

Chemical Composirion. . ... ..
Molecular Weight (liqud)...... ..... 61
Products of Decomposition, . ... . .....
Heat of Decomposition. . .... ..., .

Specific Weighe. . ... _

Vapor Pressure......

VISCOSIEY . e ey e e

(Ref. 4 and 5)

cesnaey  CHaNG

CD_I -|— C'D ‘|"' H"'D 5 ko N':I: + Ht
oo 1730 Brtu./lb.
i ieiirersss TO961b./ft? ac 7O F,
68.07 1b. /fe.? ar 130 F.
0.57 psi. ar 70 F.
2.74 psi. at 130 F,
e eeniiveneee 136X 105 b, /5. fit2ac 70 F,
0.951 Ib, /sec, 'fr.? at 130 F.

Castle Nuls
AN-310

Plain Nuls
AN-315

Check Muts
AN-316

Shear MNuts
AN-320

Slotted Engine MNuts

AN-355

Nati

JJJJJJJJJJJJJJ

Rigid quality control from raw material to
finished product has won the confidence of the
aviation industry in National Aircraft Fasten-
ers. We manufacture the most complete line—
Bolts, Nuts, Screws and Pins—in a full range
of sizes and lengths, to aircraft standards. Also

special aircraft fasteners to specification.

FOR EXAMPLE, “National” Air-
craft Nuts are furnished in the
full range of sizes through each
of the following series: AN-310,
315, 316, 320, 325, 330, 335,
340, 345, 350, 355, 360,

Plain Engine MNuls
AN-360

THE NATIONAL SCREW & MFG. CO.
CLEVELAND 4, OHIO

o National Screw & Mfg. Co. of Cal.

3421 So. Garfield Ave., Los Angeles 22, Cal.
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A Lift and a Light for Berlin

“Aircraft's greatest achievement.” That statement
has been applied many times to the Berlin Airlift.
And rightly so. The Airlift has changed all military
logistic concepts . . . lessons learned from the
operation will affect the future of all aviation.

Among equipment selected for this vital task, the
Westinghouse name appears with significant fre-
quency . . . particularly in those applications where
dependable performance counts most. Typical
examples are shown on these pages. A new cargo

hoist—more powerful and with many times the life
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Transformers—that can take a direct stroke of
lightning without failure.

These illustrate why, on the tough assignments—
that call for unfailing performance—you’ll find
Westinghouse equipment being selected. And 1t 1s
also why Westinghouse is your best source of supply
for all your aircraft needs—from tiny aircraft lamps
to powerful wrbo-jet engines . . . from radio and
radar to giant wind tunnels.

Check the complete line of Westinghouse Aircraft
products. Call your local Westinghouse Office, or

write to Westinghouse Electric Corporation, P. O.
Box 868, Piusburgh 30, Pa. J-94797

of former units. Flashing beacon lights—that flash
with a brilliance 9 times greater tl'an the sun's,

Hoist speeds loading and unloading

Westinghouse engineering was put to test when asked to design a
cargo hoist unit that would be dependable under all conditions . . .
be completely explosion-proof. The answer is illustrated here. This
unit can lift 4,300 lbs. of cargo at 24 feet per minute . . . weighs only
ninety-two pounds. The assembly consists of a twenty-four volt motor,
a triple planetary gear, a speed limiter and a magnetic brake. Because
of its long life, no spare need be carried by the plane, saving weight.

Lights penetrate heaviest fog

A major problem of the Airlift has been its flight-grounding fog. To
combat this condition, Westinghouse Flashing Beacon Lights are
being installed at seven Airlift fields for identification purposes. These
lights make visual landings possible under worst weather conditions.
Flashing 40 times a minute, the light can penetrate the heaviest fog
for a distance of at least 1,000 feet. However, the peak flash does not
blind the pilot because its apparent duration is so short. On clear or
hazy days, or clear to light foggy nights, the intensity can be reduced.

Sure transformer operation

The “CSP"” (Completely-Self-Protecting ) transformer—long accepted
as the best transformer under all conditions—protects itself against
lightning, short circuits and overloads, At the Airlift, 414 “CSP" trans-
formers are being used for approach and other airfield lighting.
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PRECISION-QUALITY aircraft gearing and geared products have been

d
i
I
designed and manufactured in large number by Western Gear :
i
L

Works. Shown here are only a few of our aircraft products.

actuators Rofary actuators can be supplied with output
speeds from 0 to 35,000 rpm, output torques to meet any
aircraft requirements. Linear and cable-drum types are also
available in a wide variety of designs and modifications.

precision-engineered aircraft parts
Here are shown a variety of aircraft parts
designed and manufactured by Western Gear
Works. Cams, special shafts, complicated
forms, and unusual shapes can be accurately
manufactured and properly measured. e,

SFEtiﬂ] assemblies Special Pacific-Western assemblies
are used in many difficult applications. The planetary
reduction gear shown here is used for reducing the high
speed of a gas turbine to suit driven equipment. Qur
facilities and experience are exceptional for the design
and manufacture of complex geared units,

precision-quality aircraft gears
This interesting gear assembly was
designed to couple two engines to one
propeller. For many years, Pacific-Western
precision-quality aircraft gears have been
recognized as the end result of skilled en-
gineering and careful, expert processing.

high-speed equipment

This Pacific-Western high-speed unirt is
typical of the gear units that modern )
testing demands. This unit is capable of
speeds up to 36,000 rpm, 312 miles per
minute pitchline velocity.,

Send for your copies of our new Actuator Bulletin 4801 and Equipment Bulletin 4811,
Write, wire, or phone our Lynwood plant, or if you prefer, contact our office nearest you.

Western Gear Works — Seattle 4, Washington % Pacific Gear & Tool Works — San Francisco 3, California
Western Gear Works — Box 192, Lynwood, California % Sales Representatives in Portland and Salt Lake City

& TOOL WORKS Glll WORKS

© PACIFICHVESTERN |

MEMBER
PRODUTCTS

PACIFIC GEAR #_ WESTERM -]
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Table IV—Calculated Performance Characteristics
of Liquid Monopropellants (Ref. 6)

Chamber Exhaust Specific Density Chamber Mean  Specific
Pressure Velocity lmpulln Impulse Temp. Mol. Wt. Heat
Propellant (psi.) {ft./sec.) (sec.) (sec.) (F.) (lb./mole} Ratio

Nitromethane 300 7010
Hydrogen Peroxide 300 4700
{lﬂ{]% pure)

Hydrogen Peroxide 300 4250

(90%, pure, 109,
water)

218 248 3980 20  1.25
145 212 1790 23 1.2

131 186 1360 22 1.25

[t 15 on this basis that nitromethane

continues to be a desirable choice for a
rocket propellant despite its explosive
qualities.
» Properties—Nitromethane (CHyNO,)
is a clear, colorless liquid having a slight,
but not disagreeable, odor. It will de-
compose with the evolution of heat to
CO, CO,, Ha, HoO, and N,.

Table 111 shows a list of the general
propertics of nmitromethane, and Table
IV shows its rocket performance char-
acteristics compared to hydrogen per-
oxide, which also may be employed as
a mnnnpmpellant

The relatively high specific weight of
nitromethane (71 1b JEE?) 15 ﬂdvantﬂgf:*
ous and its low vapor pressure and vis-
cosity make the material very easy to
pump.

Most common metals and alloys are
not attacked corrosively by it to sufh-
cient degree to lead to structual failure,
Practically all commonly used stainless
and aluminum alloys show corrosion
rates of less, than 0.0001 in./yr.,, and
mild steel has a corrosion rate -:}f only
about 0.0005 in./yr. Plastics such as
Bakelite, -::hln::rinal:ﬂcl rubber, and poly-
ethylene are unaffected.

This analysis reveals the extent to
which nitromethane embodies the char-
actenistics of an ideal monopropellant,

Major reasons for investigating the
use of nitromethane in a rocket engine
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are not the particular rocket perform-
ance characteristics of the fluid nor the
fact that simplified mechanical circuits
might conceivably be used. Instead, the
major attractiveness of this fluid lies in
such factors as its excellent general han-
dling qualities, its non-corrosive proper-
ties, and the ease with which it can be
pumped.

Conventional bipropellant combina-
tions, even though possessing one desir-
able component fluid, do not as a whole
offer handling characteristics comparable

to those of nitromethane.,
Wider use of this monopropellant is

expected as a result of current develop-
ments toward smaller combustion vol-
ume and simplihed starting.
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AN specifications.,
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I'I ISI'OI' y: The Wright

Brothers and the Air Age
By Elsbeth E. Freudenthal

~ impartial story of the

Wright brothers as they
really were, two shy bicycle mak-
ers who raced with many men to
be the first to fly. An authentic,
documented biography which
evaluates the Wright brothers’
great contribution to the science
of aviation, by the author of The
Aviation Business.

INustrated, $3.75

At all bookstores
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“We selected attractive, durable

“Never before have we used
an exterior finish that
stands up as well as GLIDAIR”

T
\ e 4 REES

more resistant to fatigue effects engen-
dered by altitude.

The experts knew that a long period
would help, but they wanted to hind out
if short term acclimatization would 1m-
prove a flyer's capacity when working
under rednced oxygen.

Tests were made continuously all dur-
ing the period on respiratory rates and
physiology, metabolism, liver function,
blood and circulation, vision and muscu-
lar coordination. All showed a dehnite
adaptation to the different conditions.

After return to near sea level (750
ft.), the researchers found that the
physiological changes that had taken
Flm:n: during the stay at higher altitudes
asted for three or four weeks.

Time of useful consciousness (meas-
ured in runs in low pressure chambers
at 25,000 ft. without oxygen) length-
ened to double and even tnple the time
it was before the Leadville trip. Other
reactions tested were correspondingly
affected.

For practical application to long
flights, it may be considered feasible to
send a crew to such a site for about two
weeks before a mission, so that the en-
tire performance of the crew could be
inproved.

Such an increased altitude tolerance
could mean survival of the crew and
plane in event of emergency, and greater
chance for success of the mission as a
whole.

GLIDAIR finishes for complete

s e TS L | JELNOETL b, Jrowws o
Jet Fuel Cools Oil PR e B

Air Force's |-47 jet engines are being
equipped with new type oil coolers
using jet fucl as a coolant instead of
I.ISITI.E Jd1T.

Only 3 i, thick and kidney shaped
to fit snugly against the engine, new
unit not only looks different from con-
ventional round coolers but is designed
to withstand greater pressure.

Current units being built by AiRe-
scarch Manufacturing Co., Los Angeles, |

redecorating of all our aircraft”

“Interiors of general offices
beautifully decorated with
one-coat Glidden paints. ..

: : Cal., for the J-47s are production tested
E"“I_ t“ fﬂ“SldEﬂ]hl.e ﬁﬂ:rlﬂgﬁ at 100 psi. on the oil Edt and 1000 psi
in time and materials! on the fuel side.

Need for new method of oil cooling
¢ - N i
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1 m
ihe far-reaching expansion prograiv

was dictated by several factors: High
ram temperatures attendant to high
speeds makes air inefhcient as a coolant; ' of United Stat e
excessive drag on the plane caused by | Company and “‘litgf;lihg metal
using air as a coolant; necessity of using | isfy more COME L customers.

. : : . | vequirements ul, : -
a circulabing oil system rather than an e itially, aluminum mill prod
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heat is transferred through tube walls to B en waTehouses. -
relatively cool jet cngine fuel circulat- B nerienced tmhnmimiuatw;u
ing around them, Gt customers' disposal BE 7
s tn help with problems
Sannlication or fabrication.

ton, New Orleans, Havana,as well as Jamaica
and Venezuela, Glidair finishes hold their
gloss longer than any others we have used.
"We have found that Glidden finishes ex-
cell all others and we are appreciative of
the low end cost and high quality of your

The enthusiastic comments shown above are

excerpts from a letter written by Chicago and San

Southern Airlines. Having recently standard-
ized on Glidair Finishes and Glidden Paints,

they were interested in evaluating the savings

Altitude Conditioning
Helps Aircraft Crews

A group of 27 men spent 13 days in
Leadville, Colorado, altitude 10,200 ft.,
to determine if a relatively short time
at a moderately high altitude would in-
crease a flyer's “time of useful con-
sciousness —length of time between
onset of oxygen-lack and incapacity,

(h w |

A ‘ _k Altitude experts at the School of
2y R = Aviation Medicine, Randolph Field,
\S Py =gty ) Texas, believed that if air crews were

GLIDAIR g Finishes fou every pugpase ¥

gins of safety from accidental reductions
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and superior performance they had obtained. =
= products.

In addition to the statements above, Mr. R. L. o=y _
Consider this economy and performance re-
Anderson, Director of Research and Develop-

port in terms of your own ﬂPL"[‘Elti'l}l'l . + « 2nd
ment, had this to say:

yvou'll specify Glidair Finishes and Glidden

ﬁ Glidden

p Contact our nearest warehouse or sales office
whenever you need steel - - or aluminum.

UNITED STATES STEEL SUPPLY COMPANY

Worehouses BALTIMORE +« BOSTON = CHICAGO
CLEVELAMD + LOS AMGELES « MILWAUKEE « MOLIMNE, ILL. + NEWARK « FITTSBURGH
PORTLAMD, ORE. = SAM FRAMCISCO -« SEATTLE « ST, LOWIS « TWIN CITY | ST. PAUL]
Alse Sales Offices at: KANSAS CITY, MO, » PHILADELPHIA « TOLEDC «TULSA +YOUNGSTOWM
Heodgquerfers Offices: 208 5. Lo Salle 5t.— Chicago 4, il

STATES STEEL

"Despite flights through salt air over Hous- Paints the next time you order.

THE GLIDDEN COMPANY

Aviation 5ales Headquarters + 11001 Madisen Ave., Cleveland 2, Ohle

of oxvgen would be increased. Accli-
mated individuals were expected to be

UNITED
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ALUMINUM SHEET is held in jaws of stretch press, pulled bevond normal limit and . . .

Stretch-Wrap Forming at NAA

Manufacturing trend is toward heavier machines to
handle heavier materials for high-speed aireraft.

By Alexander McSurely
INGLEWOOD, CALIF.—A tech-

nical revolution in airplane manufactur-
ing techniques is still in an early stage
in the opinion of ]J. L. Atwood, presi-
dent of North American Aviation, Inc.

“Today's high speed planes could not

be produced by methods used by our
industry as recently as 10 years ago,”
Atwood states. “The trend is toward
still heavier matenals, heavier machine
tools and mor: exacting tool design in
the future,”

Greater manufacturing  precision 15
being forced by the use of the heavier

{i¥

ik i oY

ar

WING SKINS for North American’s F-86 are tapered in planer mill that cuts away mate-
rial in areas where it is not needed for structural strength.
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+ « - WRAPPED on die to form cowl ring.

materials used to take higher stresses of
higher speeds.

» No Second Chance—"You can't bend
755 alloys to ht so vou can't make many
mistakes,” Atwood points out.

In making its two principal postwar
production military planes, the F-86 jet
fichter and the B-45 jet bomber, North
Amernican has put to more extensive
use a “stretch and wrap” manufactur-
ing technmique which it first began to use
during World War II.

The Inglewood plant has three sizes
of stretch-wrap forming machines, prod-
ucts of the Hufford Company, Redondo
Beach, Calif. They range from a ma-
chine with 100 tons stretching force
down to one with 10 tons of stretch.

The smaller machines are limited to

the forming of stringers, other narrow
sheet metal parts and extrusions. The
large machine handles sheet metal parts,
mcluding skin contours, fillets, scoops
and wingtips,
P Wrap-Around—Forming process  in-
volves first stretching the sheet free of
the die to near the vield point and then
wrapping it around the die with a final
additional stretch to set the maternal to
the die contour,

Production analvsis has indicated that
the stretch-wrap process is superior to
drop-hammer forming because the rate
of forming can be controlled, and be-
cause the spring-back of the metal is
eliminated when it is pulled beyond its
vield point,

The machine holds the material in
jaws at either end, which pull apart
for the stretching action, and then pivot
to perform the wrapping action.

. H. (Dutch) Kindleberger, chair-
man of the North American board; has
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suggested a curved jaw arrangement for
the Hufford machine which 1s expected
to result in a savings of matenal.

> Tapering—Some of North American’s
other postwar machining processes now
in use are expected to be supplanted by
more specialized equipment. In' this
category is the method of tapening wing
skins for the F-86 hghter.

Besides a taper from wingroot to
wingtip where strength requirement 1s
least, the design called for vanations n
thickness of skin in areas where the
stresses were to be transmitted to bolts
or nvets,

For example, an area abount one-
inch wide along each edge of the skin
at the spar was designed to be thicker
than the rest of the skin, in order to
transmit load to the spar. To get the
variations in  skin thickness it was
elected to mill the excess material from
the skin sheet.

Cincinnati Milling Machine planer
mills are used and the heavy skin sheet
is handled for the milling operation by
an interesting vacuum cup lifting de-
vice. A triangle-shaped frame with three
vacuum cups, a small vacuum pump
and a motor are attached to an over-
head craneway. Cups are lowered against
the sheet, at points which remain flat
after the milling operation, and the
sheet 1s lifted to the next operation.

Amount of milling required, and
amount of material lost in this method
of sking production suggests that an al-
ternate process of skin tapering will
eventually supersede it.

PRODUCTION BRIEFING

» Aero Affiliates, machine products sub-
contractor at Tuckahoe, N. Y., plans to
open a branch plant at Hicks Field,
Fort Worth, to serve Chance Vought
at Dallas. Company produces precision
tools, dies, jigs, hxtures and experimen-
tal and production parts. Donald de
Lackner, president, said he would take
a dozen men to Forth Worth to open
the new plant.

P ILaton Manufacturing Co., Cleveland,
has scheduled a $2.5 million expansion
program for its valve plant at Battle
Creck, Mich. Plant makes compressor
blades for jet engines.

» Scott Aviation Corp., Lancaster, Pa,,
has begun production of an oxygen in-
halator for use in hospitals, doctors’ of-
fices and industrial first-aid rooms, The
new device is based on an Air Force
automatic-control oxygen mask devel-
opment,

> Beech Aircraft Corp., Wichita, re-
ceived a $1 million contract from the
Great American Farm Implement Corp.,
Chicago, to make several thousand
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F:O.B. Less Tax

| Taking delivery on Stratocruis-
ers is going to be easier from here
on In.

Before May 1, Boeing Airplane
Co, had to deliver its commercial
planes in Portland, Ore.,, across
the Washington state line, to
avoid a 3 percent sales tax. It
made a nice 35-minute flight for
the press and was worth the tax
saving, Otherwise 1t was pretty
much of a nuisance.

The last state legislature abol-
ished the tax as far as airplanes
are concerned, effective May 1.
First delivery from Seattle was
scheduled for last week.

units of a new-type corn harvester,
Beech now is tooling for production
that is expected to continue until next
December, About 2600 additional em-
ployes will be hired.

» National Batterv Co., Buffalo, received

/l"lr—ﬁ'
EMPENMAGE AREA

a 5242,450 order for 5000 aircratt bat-
teries from the U. 5. Air Force. Bat-
teries are for use in Douglas C-54 trans-
ports in use on the Berlin airlift,

» United Helicopter Co., Palo Alto,
Calif., now is turning out two Hiller
3605 per week for commercial sales,
and expects to step up production to
four per weck. Eight 36Us have been
delivered with an additional 60 on
order.

» Canadian Car & Foundry Ltd., Mon-
treal, will make spare parts for the
Canadian-built F-86 jet hghter at its Ft.
William plant. Cancargo now is mak-
ing buses in the wartime fighter plant.
The F-86 will be bmlt by Canadair,
Ltd. under license from North Ameri-
can Aviation, Inc,

» Gilfillan Bros., Los Angeles, is ne-
gotiating with the Canadian govern-
ment for production of its CPN-4, air
transportable two-man GCA  equip-
ment, The Dominion government will
select a2 Canadian firm to manufacture
the equipment under license.

B Republic Aviation Corp., will close its
plant Aug. 1-15 to give all employes a

L —__}
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NORTHROP’S RAIDER LINE

Schematic diagram of how Northrop plans
to set up production line at its Hawthome,

Calif., plant for the Raider (C-125A) as-
sault transport and Arctic rescue plane is

shown here. Northrop has a USAF order

for 23 Raiders. Main assembly line moves

down the center of the plant with sub-
assemblies feeding in from both sides.
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Quicker starts for turbo-jets

(ﬂ?@é@w answers the need for a

direct-cranking starter with an exceptionally fast
starting cycle for gas turbines, Operating on the
“limited current-voltage™ principle pioneered by
J & H, this Turbo-Jet Starter is capable of giving
outstanding performance under widely varying con-
ditions, It starts all current models of turbo-jets

and operates with ground power supply. Its quick

Lower your costs with

Jack & HEINTZ

Dependable
Aircraft Products

attach-detach mount permits removal of starter in
a few seconds. Many features of simplified construc-
tion assure dependable operation and long life.

Write for full details today.

Aviation Division « JACK & HEINTZ 'H'l PRECISION INDUSTRIES, INC.. Cleveland 1, Ohio

two-week vacation with pay. Skeleton
maintenance and plant protection crews
will be on duty during the vacation
shut-down.

WHO'S WHERE

Aeroproducts division of General Mo-
tors Corp., Dayton, Ohio, named Max
M. Monroe general manager, With GM
for 20 vears, he has been acting general
manager* since the death of W. |
Blanchard in an airplane acaident last
December.

Thompson Products, Inc., Cleveland,
Ohio, appointed ]. D, Wright general
manager. He is also vice president and
secretary, and has been with company
for 16 vears. Thompson also promoted
four division managers to vice president:
Harryv D. Bubb, Tapco plant, Eucld,
Ohio; Len W, Reeves, special products
division, Cleveland: Matt P. Graham,
Detroit; and Paul D. Hileman, who has
run West Coast plant, Los Angeles,
since 1937.

Standard-Thomson Corp, Dayton,
Ohio, appointed C. W, MacNeill di-
rector of a new chemical and metal
lurgical laboratory now beng estab
lished by company. MacNeill formerl
was associated with Fyr Iyter Co., Das
ton, and Wisconsin Steel Works, Cli-
cago, He was an Air force instructos
during the war.

Lockheed Aircraft Corp., Burbank,
Calif., has reorganized its sales staff to
bring export sales under direct super-
vision of Leonard K. Schwartz, general
sales manager m Burbank, P, K. Yost,
Jr., former domestic sales manager in
Burbank, becomes assistant general
sitles manager with headquarters in New
York City. He also will assume duties
of eastern district sales manager. R. H.
Askew, former export sales mandager, has
been named sales representative for
Australasia, India and the FFar East, Al-
though his home base will be Burbank,
Askew will spend most of his tune m
the held. James E. Bovee, with Lock-
heed for many years in engineering and
service branches, has been appointed
sales representative for Europe, Africa
and the Near East, with headquarters
at Hotel Desbergues, Geneva, Switzer-
land. John Wagner continues as repre-
sentative for South America, with head-
quarters in New York City,

G. M. Giannini & Co., Inc., Pasa-
dena, Calif,, manufacturer of guided
missile and supersonic aircraft instru-
ments, elected Rear Admiral Lws de
Florez, USNR, to the board of di-
rectors, Florez is a winner of the Robert
]. Collier Trophy for his wartime con-
tribution to safe and rapid training of
combat pilots and crews.
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SAVE

LAMINUM shims are laminoted shim
braoss or steel built into a "solid'’, unit
structure by an exclusive process,

machining, filing or grinding required
for accurate factory assembly or service
adjusiments.

Simply p-e-e-l for your adjusiments. Mo 5

The remaining “'solid” shim is olways 8
uniform in gouge, with o hard surface
+» » tlean and smooth as gloss.

THESE 8 WAYS
WITH LAMINUM“SHIMS!

Assembly time reduced up to 30%.
No precision machining, grinding,

filing, miking.

All adjustments made at the job by
peeling laminations. No standby
lathe.

No fumbling and counting loose,

paper-thin wafers.

Less compressible than ordinary
one-piece or stacked shims.

Cut to your exact specifications.
Less than 1% rejects over the years.

Can be fitted with babbitted lugs

to prevent oil and pressure loss.

No new skill required for use.

Your customer recognizes the plus
value of less "down time" for main-
tenance and adjustment.

Send today for chart illustrating 46 money-saving, time-saving
applications, detailed specifications, sample of LAMINUM.

PRECISION STAMPINGS
‘ in any quantity
A

Let us quote on your difficult
stamping jobs. Qur experi-
ence, tools and presses are
geared for close folerance
production.

=TT i D e = I s

SHIMS SHIM STOCK

|

¢ 5105 Union Street

Nir

““LAMINUM (Reg. U. 5. Pat. Off.) shims are salidly
bonded lominations of .002 or .003 inch precision
gauge bross or steel with @ microscopic layer of
metallic binder. Cut to your exoct specifications.

LAMINATED SHIM COMPANY, Inc.
Glenbrook, Conn.

STAMPINGS

AN-COR-LOX NUTS
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Latest Bid Awards to Industry by U. S. Air Force

Air Mateniel Command procurement Di-
vision makes available to AviaTion WEeEK
the latest bid awards, shown on this page.
Requests for further imformation should be
addressed to Contracting Officer, AMC,
Wright-Patterson AFB. Davton. Ohio, at-
tention: MCPPSX72, (AMC will resume in

July the 1ssuance of data on invitations for
bids.)

Abstracts of Bid Awards

For capacitors (49-321):

Companies sharing—American Condenser
Co.,, Chicago, on A& bid of $247.25; Gude-
man Co,, Chicago, on a bid of £84d;: Tobe
Deutschmann Corp., Norwood, Mass, on a
bld of %$1488, and Sangamo Electrie Co.,
Springhield, I1l., on a bid of $445.

For 1758 preasare altimeters (49-334) :

Square D Co., Elmhurst, N. Y., on a hid
of $142.957.50.

For resistors (49-10H8) :

Companies sharing—California Electron-
ics Supply, Inc, Los Angeles, on a bid of
$77.28; Reiner Electronics Co., Ine., Now
York, on a bid of $2166.42, and Concord
Radio Corp.,, Chicago, on a bhid of $307.
For 11%8 photographic timers (49-1102):

Companies sharing — Stanley Aviation
Corp.. Buffalo, on a bid of %$273.75, and
General Electrie X-Ray Corp., Milwaukes,
Wis., on a bid of $10,874.01.

For 202 antennas (49-1152):

Mercury Electric Corp., Kansas City, Mo,
on a bid of $4569.20,

For 500 ammeter & voltmeters (49-1174) ;

Companies sharing—Western Electronie
Supply Corp., Los Angeles, on a bid of
$1151.58, and Realty & Industrial Corp.,
Bethlehem, Pa., on a bid of $2468.36.
For aluminum alloy tubing (48-1175):

United Wire & Supply Corp., Cranston,
R. 1., on a bid of $2991.42,

For 50 lift-pneumatic bus & trucks (49-
1187 ¢

Jovee Cridland Co.,, Dayton, on a bld of
+41,675.

For 2,730,502 1b, trichlorethylene (49-120%2) :

Companjes sharing — Octagon Process
Ine., Brooklyn, N. Y., on a bld of $14,565.93:
Detrex Corp., Detroit, on a bid of $47,785.80,
and E. I. DuPont de Nemours & Co., Wil-
mington, Del.,, on a bid of $196,157.58.
For cone & roller assaemblies (49-12750) :

Timken Roller Bearing Co., Canton, O,
on a4 bid of $9273.50.

For ndapters (49-1273%):

Companies sharing — Continental Elee-
tronics, Brooklyn, N. Y., on a bid of
#2070.10; Comet Electronic Sales o,
Brighton, Mass,, on a hid of $221: Frank
& Warren, Brooklyn, X. Y., on a bhid of
2164.92: Perking Machine & Gear Co,.
Springfield, Mass, on a bid of $55.08:
Dayton Gear & Tool Co, Davton, on a bid
of §249.84; Coll Winders, Inc., Brooklyn,
N. Y., on a bld of $381.20, and L. C. N.
Corp., Middletown, O., on a bid of $269.15.
For adapters (49-1277):

Companies sharing KRings Electronics
Co.,, In¢, Brooklyn, N. Y., on a bid of
£4793.25, and Industrial Products Co., Dan-
bury, Conn., on a4 bid of $2516.25.

For counter type scales (49=1302)

Companies sharing—Johnegon Seale Co.,
Newark, N. J., on a hid of $2064.60:
Detecto Scales, Inc., Brooklyn, N. Y., on a
bhid of $5812.50, and Toledo Secale Co.,
Toledo, O, on a bid of $1248.

For 10 sealing machines (49-1307) :

Automatic Scale Co., Inc., New York, on
a bid of 213,900,

For ftting assemblies (40-1312):

Aecroquip Corp., Jackson, Mich., on a bid
of $39,620.53.

For 228 novigntor domes (49-1327):

Lunn Laminates, Inc., Glen Cove, X. Y.,
on & bid of $3755.16,

For 50,000 yd. waterproof fabric (49-1360) :

Landers Corp., Toledo, Q., hid of $58,000.
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For photographic flters (49-1393):
Companies sharing — Malone Camera
Stores, Inc., Dayton, 0., on a bid of $21.35,
and Ednalite Optical Co., Inc, New York,
on & bid of $2618.37.
For 25 propeller shoea (40-1417):
B, F. Goodrich Co., Akron, 0,, on a bid
of $§34.325.
For 500 eamern assemblies (49-1155) :
Bell & Howell Co,, Chicago, on a bid of
$12,084.

For capacitors (49-1166) :

Companies =sharing — Bendix Aviation
Corp., Towson, Md., on a bid of 3810 Con-
cord Radio Corp., Chicago, on a bid of
$810; Sangamo Electric Co., Springfield,
I, on & bid of 35618, and Electro Motive
Manufacturing Co., Inc., Willimantie, Conn.,
on a bid of £837.33.

For gasoline hose (40-1182);

Metal Hose & Tubing Co.,, Denver, N, I.,
on & bid of $3903.16.

For 1000 gasoline cans (49-1207) :

Frotectoseal Co,, Chleago, on a bid of
$3100,

For self-sealing cells (40-13208)

Companies sharing—United States Rulb-
ber Co., Mishawaka, Ind., on a bid of
s2364, and Speclalty Assembling & Pack-
ing Co.,, Brooklyn, N. Y., on a bid of
§5100,

For battery clips {(49-1332) :

E. B. Latham & Co.,, New York, on a
bid of 327.076.16.

For shellne (49-13486) :

Companies sharing—Thomas C. Mee Co.,
Pawtu~ket, R. I, on a bid of $266.32, and
Woodflnishing Products Co., New York, on
a bid of 26395.16.

For six regulntors & datn (49-1378) :

'indberg Engineering Co., Chicago, on &
hid of $4519.

For Jjackets, trousers & shoes (48-1427):

[rving Alr Chute Co., Inc., Buffalo, N. Y.,
on a bid of 351,546,

For bolts {(48-1431) :

Companies sharing—Plttsburgh Screw &
Bolt Corp,, Pittsburgh, on a bid of $3263.95,
and Michigan Bolt & Nut Co., Ine., Detroit,
nn a bid of $3118.25,

For 2000 1b. wool-nluminum {(49-1435) ¢

Brillo Manufacturing Co., Inc., Brooklyn,
~. Y., on a bid of §4205.

For 300 pdapter assemblies (45-1443) :

Panhandle Machine Co., Ine., Lubbock,
Tex, on a4 bid of $16,227,

For 10,000 gal. waterproofing cement (40-
1445) 3

Companies sharing—Atlas Powder Co..

Stamford, Conn., on a bid of $6125, and

Commercial Chemical Co., Cincinnati, 0., on
A bid of $5750.

For S00MH) Ib. zine base allay Ingota (40-
1502 :
Amerlean Smelting & HRefining Co., Cin-
cianati, O, on a bid of 29620,
For 10,600 gal. conting (489-15855) ¢
Midland Glue Products Co,, Ine,, Detroit,
on A bid of $£33,920.
For 6000 thermometers (48-1582):
Western FElectrical Instrument Carp.,
Newark, N. J., on a hid of $26.040.
For acid, nitric (49-1620) :
Hercules Powder Co.. Wilmington, Del,
on a bid of $21,766.50,
For spare parts (40-11208) ;
Wilkening Manufacturing Co., Philndel-
phla, on A bid of §11 238,
For sealing compound (48-1318) :
Companies sharinge—H. H. Robertson Co.,
Pittsburgh, on a bid of $1356.19, and Atlas
Powder Co,, North Chieago, Ill.,, on a bid
nf $2T06.
For mounting (49-1338) :
Indu=trial Precislon Produects Co., Chi-
cago, on a bid of £11,98EK.60.
For Alnminom alloy tubing (40-1367) :
Companies sharinge—Reveére Copper &
Brass, Inc.,, Detroit, on a bid of $4162.11,
and United Wire & Supply Corp., Cranston,
R. I., on a bid of $2251.88.
For 120,500 feet hose (49-1100) :
Companies sharing—Goodyear Tire &
Rubber Co., Inc, Akron, 0., on a bld of
§2630, and Gates Rubber Co., Denver, on
a bid of $8047.20.

For 15300 coupling assemblies (40-14758):

Aeroguip Corp., Jackson, Mich.,, on a bid
of $2525.

For 328 blade assemblles (48-1515):

Utility Industries Co., East Hartford,
Conn,, on a bid of $25,208.60.

For 10,000 anodes-cadmiom (49-1547):

International Minerals & Metals Carp.,
wNew York, on a bid of $21,000,

For electrie generators (49-1577):

Jack & Heintz Precislon Industries, Ine.,
Cleveland, on a bid of $33,783.50.

For photographie equipment (49-887%) :

Companies sharing—Sun Ray Photo Co.,
Ine., New York, on a bid of $713%2.50; Sim-
mon Brothers, Inc., Long Island, N. Y., on
a bid of $2474.10: Graflex, Inc., Rochestar,
™. Y. on a bid of $88.50; John M. Wall Ing.,
Syracuse, N. Y., on a bid of $75; Malone
Camera Stores, Inc, Dayton, on a bid of
£120: Burke & James Inc., Chicago, on a
bid of $1015: Buhl Optleal Co., Pittsburgh,
on o4 bid of $4551.50; Bausch & Lomb Op-
tieal Co., Rochester, W. ¥., on a2 hid of
£9411.30 : Epnstman Kodak Co., Rochester,
N. Y., on a bid of $320.85; James H. Smith
& 5{]!1H Corp.. Griffith, Ind., on a hid of
£156.60 : American Hard Rubber Co., New
York, on & bid of §1815.

For 790 navigation kits (48-1004) :

Amerlean Blueprint Co., Ine., New York,
on a bid of $7900.

For subseriptions {(49-1087)

Moore-Cottrell  Subseription  Agencles,
Ine.,, North Cohocton, N. Y., on a bid of
$3924.40.

For 2900 envelopes (49-1181):

Companies sharing—Kennedy Car Liner
& Bag Co.,, Shelbyville, Ind., on a bid of
£12.195: Western Products Inc., Newark,
0., on & bid of $14,410, and Vanant Prod-
uets Ine., Tomah, Wise,, on & bid of $12,255.
For 17.327 steel bars (49-1102):

Ohio Stainless & Commercial Steel Co,
Cleveland, 0., on a bid of ¥%12,779.74.
For photographic equipment (489-1257):

Companies sharing—Pako Corp., Minne-
apolis, Minn., on a bid of $287; Da-Lite
Sereen Co., Inec, Chicago, on a bid of
£173.53: Eastman Kodak Co., Rochester,
N. Y., on a bid of §3032.96; Camera Shop,
Rike-Kumler Co., Dayton, on a bid of
£61.62 + Bausch & Lomb Optleal Co., Roch-
ester, N, Y., on a bid of $405.9%, and Semon
Bache & Co., New York, on a bid of
$112.560.

For 8625 recepincles & plugs (49-1260) :

Cannon Electric Development Co,, Los
Angeles, on a4 bid of $7033.41.

For hair bound rubber materlal (49-1275):

Armour & Co., Chicago, I1ll., on a bid
of $7500.

For 38,380 walve assemblies (49-1340):

Rochester Manufacturing Co., Inc.,, Roch-
aster, N, Y., on a bild of $8743.80.

For white lead paint (49-1318):

Companies sharing—Capitol Paint & Var-
nish Works, Inc., Brooklyn, on & bid of
20699 ¢ Dixie Printing Ink Co., East Point,
Ga., on a bid of $15,711.27: W. P. Fuller
& Co., Los Angeles, on & bid of $10,812,
and Glidden Co., Cleveland, 0., on a hid of
$1341.64.

For anluminum sheet (49-584)

Reynolds Metals Co., Loulsville, Ky., on
a bid of $16,140.19,

For acetonoe (49-1185) :

Companies sharing — Octagon Process,
Inc, Brooklyn, on a bid of $110.45; Pub-
licker Industries Ine,, Philadelphia, on a
bid of §$18.262.74; McQuire & Company,
Emeryville, Calif., on a bid of $§3868 ; Amsco
Solvents & Chemicals Co., Cincinnati, O., on
a bid of $3540.40; Shell Chemical Corp,,
New York, on a bid of $8786.34, and Car-
hide & Carbon Chemicals Corp., New York,
on a bid of £10,773.84.

For 400 link connector snap (49-1201):

Capewell Manufacturing Co., Hartford,
Conn., on a4 bid of $4020,

For 2000 bolts {(49-1231) ¢

Standard Pressed Steel Co., Jenkintown,
Pa.,, on a bid of $21,240.51.

For 1060 coating racks (49-1238) ;

Nelson J. Quinn Co,, Toledo, O., on a bid
of $24660.60.
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NEW AVIATION PRODUCTS

For Machining Jobs

New counterbore, AT 448, developed
by Aircraft Tools, Inc,, 2306 E. 38th
t., Los Angeles 11, Calif., is designed
to give cleaner spotfacing of standard
work and facilitate jobs not accessible
with ordinary counterbores. "ullln:]L of
sclected high tpu_ci steel and onlv 2-in.
long, tool pr.rmlh faster feeding by dis-
]nrmg heat quickly through thick cut-
ting cdge, gives cleaner Jm.l smoother
l.'_11“!!|'lﬂ' via more flutes, and is claimed
to TI..E]I.IH'L resharpening only 1/10th as
often as usual types. Tool has inter-
changeable piin’rr- available in all sizes,
[t s pmc]u:r_d in complete range of sizes
with straight shanks for drill motors
and drill presses and tapered shanks for
spindles. "This eliminates holders and
acdapters,

T

Tension Tester

“Push or Pull” scale made by Pelouze
Mtg. Co., 1218 Chicago Ave, Evans-
ton, lllinois 15 intended to afford ease
and simplicity in tension testing, Scale
can be inserted into small openings,
without removing installed units or
parts, for quick, accurate measurement
of tension in pounds and ounces. Push
or pull rods are 6 in. long, threaded and
detachable. Other lengths are also avail-
able. Suggested uses are for measuring
small torques, spring tension, mechani-
cal masses, and contact point breaker
arm tension. Precision calibrated spring
and adjustable head permit use in any
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position. Spring is specially treated alloy
wire. Shell 1s scamless brass tubing
with solid brass head. Scale is heawly
nickel plated. Device 1s offered in 2-1b.
capacity, graduated in 4 oz. increments;
>-lb. capacity, -“-rmdudtul m 1 oz.; and
20-1b. capacity, gmduﬂt{‘d m 4 oz.

Communications Aid

New type of two-way VHF radio tele-
phone, lype NEL-200 Utiliphone, is
witended primarily to provide communi-
cation between airport control tower
and ground units such as snow plows,
crash or hre trucks, automobiles, or
other ground mobile equipment. Fre-
quencies of 121.7 or 121.9 megacycles
are Lm;}]ﬂuwd Made by National Elec-
tronics Laboratories, Inc., Alexandria,
Va., device can be removed quickly from
shock mount in the vehicle for servic-
ing or interchanging and is stated to
deliver exceptional power for clear loud-
speaker operation. Signals from control
tower are claimed to be heard with ease
above pump, engine and other load
noises in vicinity of unit. Range for
reliable transmission and rm.phn:ru 15
reported as mmimum of 5 mi. over
average terrain, Receiver weight with
power supply and shock mmmt less ac-
cessories, 15 314 1b. Owverall _dimensions
are 201} long x 84% high x 7¢ in, 1.!.1'(1{:
Transmitter is 12 long x 4% high x 2
in, wide. Weight is 2 1b. Th]mnmtnr is
sealed unit m]::phmrr high voltage to
entire equipment, and it's stated that
it should require no maintenance for
over 1000 hr. operation.

Uepth-Hardener

Drills, chisels, reamers, dies, taps, cut-
ting tools, and carbon or high speed
stec) may be hardened to desired depth
in matter of minutes with new powder
compound, “Hi-Speed-It”, offered by
Wilson Carbon Co,, Inc., 60 E, 42nd
st.. New York 17, N. Y. No special
skill or equipment is required. Object
15 heated to cherry red color in torch,
open forge or furnace, then dipped,
rolled or stirred in powder. About 15
to 30 sec. are allowed for powder to fuse
and form crust. Object is again dipped
lightly in or hprmHEd with ;::mudﬂr re-
heated to cherry red, then quenched
quickly in cold water or brine, Depth of
hardness is controlled by mpm’rmg steps
before quenching. High speed steels are
processed similarly, but at higher tem-
perature, and quenched in oil. Com-
pound contains no cyanide or other
producers of toxic fumes.

NEW

a different name
for your old friends/

PFROTO
TOOLS

—7ormer/y

PLOMB

ST in the
PROFESSIONA[
TOOL PARADE

Mingeralfe ' :
'-h'_ ) sorkgryn

Orengusench

Funchamo

Remember, Proto is now the name for che
leading brand of mechanics' hand service
tools. Proto Tools—formerly Plomb Tools—
are manufactured to the same high stand-
ards, And they are noted for their superior
design, special steels, scientific heat-treating
and long life. These tools have been pre-
ferred for over 42 years and they continue
to be favorites under their new name, When
vou want the finest in tools, buy the old-
timers with the new name—Proto Tools,

Write for catalog to

FLOMB TOOL SOMPANY

2221K Santa Fe Ave,, Los Angeles 54, Calif.

FRU'I'I:I

i{"'.l"lf.' J-.il-l'.: .'-".!'-l"'f-l!. IIIl'-"r-u!' ﬁ'h-_fl,.r

TOOLS
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Compare WHITTAKER'S com- b?-;, '-t '
pletely integrated fucilities with those e
used by ordinary motor valve muanufacturers.
Other manufacturers depend upon outside sources of supply for their actu-
ators. True, their valves may be designed to meet your specific requirements,
but they must also be designed to fit some other manufacturer’s standard
actuator unit, This frequently results in a compromise valve—a valve that
may be acceptable but is not the best possible valve due to limitations
imposed by the actuator unit, Now, compare this with WHITTAKER motor
valves. Here are complete valve assemblies that are designed, engineered,
built, assembled and tested as a unit, Both valve bodies and actuator units
are individually engineered to meet vour specific requirements. They are
developed as a unit, made in the same plant, and assembled and tested
together. No compromise need ever be made. You have one source of su pply,
one source of quality and one source of responsibility. Your engineering,
purchasing and assembling man-hours can be reduced to a minimum. Make
this comparison and vou'll see for voursell why Whirrakenr valves are
first ehoiee among the leading aireraft manufacturers the world over,
Wa. R. Wirrraker Co., Lrp., 915 Norta CiTrus AVENUE,
Los ANGELES 38, CALIFORNIA,

- -
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Reversible Driver

Pneumatic Cleco A-1 screwdriver is
designed to speed production jobs that
require driving many small screws and
other fasteners. Small size, 94-0z
weight, and freedom from torque, com-
bine to make unit easy to hﬂ.l‘.h'g]ﬂ. Made
by Cleco division, Reed Roller Bit Co.,
P. O. Box 2119, Houston 1, Tex.,
screwdriver is claimed to be only 4§ as
heavy as other tools of similar capacity.
[t is considered especially useful in re-
ducing operator fatigue on jobs requir-
ing continuous operation. Balanced
impact mechanism absorbs  driving
torque, permitting fingertip control and
there is said to be no possibility of tool
twisting in operator’s hand or jumping
out of screw slot. Since throttle valve
is opened by pressure on bit, wasteful
“free running” is eliminated. Rotation
s easily reversed, and external adjust-
ments for power and reversing make dis-
assembly of tool unnecessary.

For Radiation Studies

New high-sensitivity thermocouple,
Hornig-O'Keefe type, 15 offered by Far-
rand Optical Co., Inc.,, 4401 Bronx
Boulevard, New York 66, N. Y. In-
strument 15 claimed to be particularly
suitable for thermal radiation measure-
ments mvolving chopped or modulated
radiation at frequencies up to 10 cps.
It has active target surface of 3 mm.
square; spectral range, with KBr win-
dow, of (0.3 to 25 microns; resistance of
between 6 and 10 ohms: and d.c. sensi-

| tivity greater than 6v./w., obtained for

time constant of approximately 35
millesec. Dimensions of thermocouple
case have been chesen to subtend ap-
proximately 10 percent of area of 60
mm. diameter spherical mirror when
housed thermocouple is placed at its
tocus, Device is available compensated
or uncompensated; mounted or un-
mounted; and evacuated and with char-
coal trap serving to absorb gas which
may leak into or be released from inte-
rior walls of thermocouple case.

Parts Cleaner

Improved Formula 504 for removing
pamt, sludge and light carbon from air-
craft engines and parts, and for similar
metal cleaning, is announced by Kelite
Products, Inc., Box 2917, Terminal An-
nex, Los Angeles 54. Calif. Material is
claimed to be safe on all metals in-
cluding cadminm and zine, and will
clean with much contamination. Tt has
low evaporation rate, is used at normal
room temperature, and will not bum up
to 140 F. Material is packed in 55 and
15 gal. drums and 5 gal. cans.
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Application of propellers to turbine
engines has introduced many unique
control requirements, among them
being more precise governing, in-
creased stabilization, and a greater
range of operating blade angles.

Now these and other requirements
are met by the Aeroproducts Control
System, which not only fulfills the
demands of a turbine engine installa-
tion, but also provides automartic
synchronization for mulri-engine
installation. This tested eontrol
provides precise automatic K.P.M.
selection, instantaneons control which 1s

@ AEROPRODUCTS DIVISION * GENERAL MOTORS CORPORATION + DAYTON. OHIO
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unimpeded by friction or rime lags,
effective acceleration semsitivity, and
automatic synchronization permitting
withdrawal of one or more engines.
Complete safety, above that of normal
governing systems, is obrained from
a simple, time-tested propeller-con-
tained hydraulic governor acting as
a standby to the clectronic system.

In addition to the thoroughly-
proven Aeroprop, the control com-
ponents can be mounted within the
engine nacelle and are interconnected
electrically. The installation is simple

and flexible.

® Derailed informartion is provided in the
Acroproducts Turbo Propeller Control Bookler,
No. APA-2W., Write for a copy on your own
letcerhead. If vou need detailed installation
information, ask us to send an engineer. Ler
Acroproducts—and General Motors Rescarch—

help with your Turbo-Frop planning now.

Ae roprop

BUILDING PROPELLERS FOR AIRCRAFT TODAY

DESIGMNING PROPELLERS TO MEET TOMORROW'S NEEDS

LM
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“Give us the tools . ..’

The 81st Congress Can
Halt the Administration’s

SOCIALIST PROGRAM

In his speech at Massachusetts Institute of Tech-
nology, Winston Churchill said that America’s
possession of the atomic bomb is all that has
kept Soviet Russia from overrunning Europe and
bombing London.

Our State Department knows that there has
been another deterrent to aggressive warfare by
Russia and a deciding one. That deterrent 1s the
superior industrial strength of the United States.
But once Russia approaches our industrial
strength, then watch out! For Stalin or no Stalin,
there will be trouble. Therefore, the simple table
below is worth every American’s careful reading.
It shows in percentages what Russia did with
her national income in 1948 and what we did

with ours:

USSR USA

Civilian USE ..vovuesssenvsas . 60% 79%
New capital equipment and

public works ............. . 21% 12%

Foreignaid ..........co0000. : 2%

ETEREE. o R o 13% 5%
Building of inventories and

war stock-piling ............ 6% 2%

These figures for Russia come from The (London)
Economist, Britain's influential economic journal.

m =

These figures are estimates based on informa-
tion from behind the Iron Curtain, and so can-
not be checked directly. But they fit with what
is known of Russian development.

The table shows that Russia is straining every
resource to build up its industrial strength. When
Russia's effort is measured in dollars, and com-
pared to ours, the figures show:

Where we spent $20 to $21 billion for new

industrial plants and equipment last year, the
Russians spent $12 to $14 billion.

But while we used about $9 billion of this to
replace old equipment, the Russians spent no
more than $2 billion for replacing old equip-
ment. The Russians had much less worn-out and
obsolete equipment to replace. They could con-
centrate their efforts on expanding their indus-

tries and buying new equipment.
So—we used only $11 to $12 billion to

expand our industries.

And the Russians used almost as much to
expand theirs—$10 to $12 billion.

Russia is gaining induostrial strength as fast as
we are—and may soon be gaining faster. The
more she gains and the faster she gains on us,
the greater is the danger of war,
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American industry is pushing modernization
and expansion hard. It is doing an heroic job.
McGraw-Hill's recent survey™ shows that industry
already has in hand plans to build plants and
buy equipment in the next five years adding up
to $55 billion. Industry plans that investment—
and much more—if it can get the money.

On those plans of industry depend our national
security.

If these plans of ours are cut back, the
Russians will be years closer to their goal of
industrial equality —the strength that they need
to wage aggressive war successfully.

But more and more our industry’s plans are be-
ing menaced by socialist policies in Washington.
The President continues to urge a further increase
in the tax on corporate profits, even though
federal taxes alone now take 38 cents of every
dollar of profit. He wants $3 billion more in
taxes on corporate pro.its now, plus added per-
sonal taxes.

Last year corporations spent almost two-thirds
of their profits—about $13 billion—for new plant
and equipment. This year corporation profits will
be lower than last year's $21 billion, perhaps by
20 per cent. Subtract a fifth or more from last
year's profits. Then adopt the President’s pro-
posal and take $3 billion more in corporate
taxes and you raise havoc with planned ex-
penditures for new plant and equipment.

Approval by Congress of the President’s tax pro-
gram would cut industry’s program of plant and
equipment development by a third or more. That
means a major blow to our prosperity as well as
our national security. For as capital investment
goes, so goes general prosperity.

Further serious damage would be done by
Congressional approval of the President’s indus-
try-control bill. The so-called Stability Act of

*A complete report on our national survey may be
obtained by writing McGraw-Hill Publishing Co., 330
West 42nd St., New York 18, M. Y. This is one of
a special series of editorials on industry’s needs for
new plants and equipment.

1949 (the Spence Bill) would severely check
industrial progress. That bill would put the fed-
eral government in the business of providing the
added industrial capacity which the tax program
would prevent private industry from doing for
itself. It would be hard to conceive a better and
surer way to dry up private investment in new
plant and equipment. For every dollar of govern-
ment investment will scare away many times
more dollars of private investment, People will
not want to risk their money in businesses com-
peting with the U. S. Treasury. At the same time
it will attack private investment in another way.
It means that government would spend your in-
come for you instead of allowing you to spend
or invest for yourself. That is the high and quick
road to socialism.

American industry needs right now great
courage and incentives if it is to carry out its
tremendous building program. It needs also a
release from the program of a socialist admini-
stration in Washington with its systematic dis-
couragement of enterprise and risk taking.

Above all, industry needs assurance by the
actions of the 81st Congress itself that there is
a future in this country for a system of dynamic
capitalism, functioning in a free society. By acting
now to strengthen the American people's faith in
their industrial system, by providing needed in-
centives for management and investors, by pro-
tecting industry's capacity to buy new equipment,
the 81st Congress can sustain American indus-
trial progress and keep us united and strong.

But if we kill freedom of industrial planning and
action by unneeded taxes and government con-

trols we put ourselves —and our friends all over
the world —in dire peril.

Nothing would please the Communists more.

President, McGraw-Hill Publishing Company, Inc.

AVIATION WEEK, May 16, 1949

49



a0

" A VALVE FACE GRINDING

No. 645—~Wet Grinder for valves 15° 30°
45° and $0° ongle — Valve Ends, Toppets, |
Rocker Arms. \

o o e

No. 6§22-N—Wet Grinding built in. Eliminates heat
ond distortion. For valves 15° 30° 45°, and &0°
angle. Chucking capacity %" to 34" diameter in-
clusive,

STANDARD THE

MACHINE TO FIT YOUR NEED
—WHETHER LARGE OR SMALL

Space does not permit complete details—how-
ever they are available at your nearest SIOUX

Distributor.

These three units comprise a size and price
to fit your needs. They are backed by over
33 years of experiment, research and de-
signing, as well as on-the-job experience of
thousands of users throughout the world who
have given them the most critical tests.

Sold Only through SIOUX Distributors

WORLD OVER

AVIATION WEEK, May 16, 1949

SALES & SERVICE

§

—

s -

New Slow-Flying Plane Developed

Craft is designed to fly at 30 mph. without stall, cruise
above 100 mph., take off and land in 100 ft.

A lightplane with such low-speed per-
formance that it conceivably could open
a new cra in the personal aircraft field
has been designed, built and test flown
near Boston,

The planc is the result of secret de-

velopment during the past year by Dr.
Otto C. Koppen, noted aeronantical en-
sinecr of the Massachusetts Institute of
Technology, and Prof. Lynn L. Bollinger
of the Harvard Business School, nation-
ally known for research in aviation.
> Slow Flight—Although the test pro-
gram is not yet completed, Aviatiox
WeEx has learned the plane already has:
® Flown at approximately 174 mph. for
one mile under no-wind conditions.
e Taken off (minus passenger) before
the pilot could fully open the throttle,
® Taken off in about 60 ft. m still amr
with approximately 73 percent power.

This performance is better than some
of the goals set by Koppen and Boll-
inger. Design objectives included pro-
ducing a plane which could be slowed
down to 30 mph. without risk of a stall;
which could take off with full gross and
no wind m 100 ft. or less and clear a
50-ft. obstacle less than 300 ft. from a
standing start; which could land in 100
ft.; and which would have a cruising
speed substantially above 100 mph.

» Helioplane—Koppen and Bollinger do
not maintain the plane has met or ex-
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ceeded any of the design goals. They say
they will make no performance claims
until the test program has been com-
pleted with scientifically recorded data.

But they do state the plane will not

stall and cannot be spun. Because 1t 1s
mtended for operations trom the same
size arca normally used for a rotorcraft,
they have named their craft the “Helio-
plane,” and have established the Helio
Corp. The craft is expected to sell—
when its designers deem it readv—for
about 5500 more than conventional
lightplanes.
B New Wrinkles—Presumably because a
number of mnovations responsible for
the plane’s performance are patentable,
the originators are withholding some de-
tails of construction. But the craft is full
of new wrinkles and adaptations in new
forms of previously-known principles.

The mechanism which automatically
coordinates a novel split rudder is one
of these features. Lower part of the rud-
der is linked to the stick control, mak-
ing the plane essentially a two-control
aircraft. Upper portion of the rudder is
operated by conventional pedals.

A special, two-bladed, constant speed,
nine-foot propeller, with high thrust at
low speeds, is another feature. It was
built for the plane by Aeromatic Pro-
pellers department of Koppers Co.

Full span flaps and automatic, aerody-

UNUSUAL FEATURES of Bollinger-Koppen plane: split rudder, fullspan flaps, leading-edge slats, muffler, castering gear.

= #' ;'-. o
NINE-FOOT propeller and Bollinger.

namically operated slats contribute to
the slow-flight, high-lift charactenstics.
> No Stall, No Spin—"It is a genuinely
stall-proof airplane,” Bollinger told Avi-
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arton WEEK. "Since it 15 completely
stall-proof, it i1s also spin-proof. At 30
mph. the wing is 14 deg. from stalling
angle—further from a stall than a Cub in
normal flight.”

It is a quict airplane with an engine

muffler and the prop geared down. The
partners have attempted to make it as
noiseless as the airplanes developed un-
der NACA sponsorship by the Aero-
nautical Research Foundation and dem-
onstrated 1 Boston last summer.
Although both men helped develop the
IF'oundation’s rescarch aircraft and might
properly have used the same tvpe of
four-blade quiet propeller, Koppen de-
signed an entirely new arrangement.
» Vagabond Start—\Vhen |_'|]'L'I| started
the work more than a year ago Koppen
and Bollinger had intended erLh to
modify a Piper Vagabond. Before they
were through, nearly everything on the
}:hm was new. Exceptions are the cabin
rame tubmg, spar, struts, windshield
and rudder pedals. “It's all new from
the cabin back, and from the frewall
torward,” Bollinger explained.

As the work progressed, the single
door was discarded; there 1s now one on
cach side. About 45 inches have been
added to the airframe length. The span
15 about 29 teet (7 mches less than a
Piper Cub). It has Goodyear swivel
gear, starter, generator, battery and two-
way radio.

Powerplant is an §5-hp. Continental
with fucl injection. A tank of about 20
gal. capacity was nstalled behind and
below the side- by-side seats.

Other figures: wing arca, approxi-
mately 150 sq. ft.; maximum allowable
grass, 1350 Ib. (it is stressed for heavier
]:Hcla]. empty weight, about 850 Ib. (giv
mg almost 500 Ib. useful load); wing
]:Hdm{u about nine lb. per sq. ft.

hwnrpumtul in the landing gear,

which has been moved forward is a new,
pneumatic-oleo arrangement. The land-
mg gear requirements, however, are no
different than on any conventional light-
plane. Since this part of the airplane
was considered “routine,” they gave it
no special engineering attention—and it
15 the only IL—'IT[ of this novel airplane
that has given mechanical trouble to
date. A new undercarriage arrangement
15 being installed.
» More Coming—Koppen and Bollinger
believe they have come up with a sig-
nificant new technical advance—an
urgently needed high-lift, slow-speed air-
craft suitable for personal flying, agn-
cultural work and military liaison. De-
velopment cost is believed to be less
than one-half what an aircraft factory
would have spent.

They expect to have a small number
of these airplanes assembled in the Bos-
ton shops of E. W, Wiggins Airways, to
be used for service test purposes. Only
after the design is fully developed and
thoroughly tested will they be willing to
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LE EHIHG IDGI* SLATS, aerodynamically .:ILh:L.]fL‘d contribute to plane’s high- Ilﬂ'

license it for manufacture and sale to
the general public. Next steps: com-
pletion of test data and obtaming an
Approved Tvpe Certificate from CAA.

Reviewing the project, Bollinger told

Aviation WEEK:
* The Why—"W¢ were convinced that
the small airplane was failing, almost
completely, to meet the real purposes
for which most private owners were buy-
ing—or were willing to buyv. The total
market has been small. Potential cus-
tomers don't buy for sport any morg;
they buy for transportation.

“With outlying airports, it has been
determined that 300 miles i1s generally
about the minimum distance which can
be flown to save tume. But on a tnip of
that distance it is cheaper to use the air-
lines. Secondly, on a trip of that length,
the weather becomes . . . too unpredict-
able. Then there has been the lack of
safety in the personal airplane,

“We were convineced that to solve the
problem there would have to be airports
located close to community  centers,
making trips practical over much shorter
distances.

“The frst objection to such close-in
airports was noise.  'he Aeronautical
Research Foundation's project on noise
under NACA sponsorship demonstrated
that it could be eliminated. We wanted
a national model airpark i Boston, to
be imited to quiet planes. Although the
Massachusetts General Court heartily
endorsed the project and passed en-
abling legislation m 1947 granting per-
mission to use certain public property,
the project later was blocked by con-
flicting interests.

“The quiet airplane was one step—
an important step. Otto Koppen had
been working for several vears on 1deas
for shortening the space required for
landing and takeoff. It seemed to me
that his solution was more ingenious,
cffective and simpler than anything clse.

“I tried—we both tried—to get the

Civil  Acronauntics Admimstration to
sponsor this project. T. P. Wright,
then admimistrator, was unable to ob-
tain funds from Congress. So Koppen
oftered his design to the Aeronautical
Research Foundation.

“The Foundation imquired as to pm

sible sponsorship by the National Ad-
visory  Committee  for  Aeronautics.
NACA representatives advised that such
a complete airplane project was not
proper for them. The Foundation itself
had all the work it could handle and h-
nance, so its trustees were also forced to
turn down this project.”
» Private Venture—Unable to obtain in-
cdustry or public support, Koppen and
Bollinger at this point decided to try to
develop the airplane at their own risk as
a private venture. They hired mechan-
ics at Wiggins Airwavs in Norwood, near
Boston., Koppen did the basic engineer-
mg—fundamental new research—and his
associates helped lam. Bollinger set over-
all specihcations, based on his appraisal
of market needs.

The objective was to mamtain the
existing cruising speed, payload and
power requirements of the present-day,
ctheient lightplane, and in addition to
pe able to fly safely at low minimum
speeds and to be able to land and take
off in less than 100 feet.

A major difhculty which was encoun-
tered in all attempts to attain safe, ultra-
slow flight with hxed wings has been the
extreme difhculty of maintaining sta-
bility and control.

On the question of their plane’s per-
formance, Bollinger comments:

“It Koppen's design can take off in
less than 100 feet with only 85 hp. and
can maimntam good control at less than
30 mph., a revolutionary technical ad-

vance will h 1ave been made in light plane
performance.”

The inside story, of course, is that this
performance or better has already been
achieved with the plane.
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indicate
engine and atmospheri

The Flight Test Power Prover

cmEes  is typical of Cities Service’s contribu-

tion to better flying. This instrument
SERVICE indicates combustion and atmospherie
conditions in all types of engines and related
equipment where atmospheric investigations
are required. Through its use many engines
operaling problems can be solved.

The Cities Service Flight Test Prover helps
improve helicopter operation, resulting in
smoother engine performance and better burn-
ing of fuel.

Cities Service has grown up with aviation. It
has pioneered in many unique and unusual

products and services for better flying. This ex-
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This remarkable instrument

s the combustion characteristics of any type of

ic conditions in related engine parts.

perience stands solidly behind the complete
line of top quality aviation products of Cities
Service. Look for the green and white aviation

emblem at more and more airports every day.

Cities Service Aviation Gasoclenes
Cities Service Koolmotor and
Cities Service Aero Qils
Cities Service Cisco Solvent Engine Cleaner
Cities Service Aero Greases and
Aviation Specialty Lubricants

CITIES SERVICE

AVIATION PRODUCTS

New York « Chicago - In the South: Arkansas Fuel 0il Co.
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airfield Jires \

AIRFIELD CRASH TENDER

e
"e ﬂ A new design of “PYRENE" Crash Tender has been produced ro meet the latest ||l
requirements for airfield crash fires. These tenders are equipped with “PYRENE"
Mechanical Foam Generators and “PYRENE" CO, Equipment, which produce =
an exceptionally high rate of delivery of Foam and CO, Gas simultaneously or

independently. :

€. €O, FIRE APPLIANCES I
re ﬂ This range of equipment is available in hand extinguishers of 2}, 5, 10 and 15-1bs. g
capacity, mobile units of 20, 50 and 100 lbs. Larger trailer and motor driven '

tenders are specially designed to combat specific fire risks. There is also the

“PYRENE"” C.D.T.212A CO, Tmﬂ? which is particularly suitable for extin- 8 |
guishing “starting up™ fires on aircraft,

FOAM FIRE APPLIANCES 1 |

re ﬂe SPHOMENE" chemical foam fire appliances consist of extinguishers of 1and 2 :
gallons capacity and engines of 10 and 34 gallons capacity. There are also i

SpPYRENE” Mechanical Foam Branchpipes and “PYRENE" Mechanical Foam |
Generators, each made in a range of sizes producing up to 2,400 gallons of fomm i

._-I

per minute. |r:
ﬂe FIRE EXTINGUISHERS |
re This range of equipment comprises “PFYRENE" Firclﬁﬂjin},qlishrrs_fr:r MOLoT '
vehicle and electrical outhreaks and the P27 "FTHI-..“*-;I-."I Extinguisher I|1_]:.-1.1 ;

with a Methyl Bromide charge to Air Ministry Specification and the require- 1\

ments of the Air Registration Board. There are also “*CONQUEST" soda-acid .!
and “water” type extinguishers for protection of offices and other buildings. |

Developments are [l'.l roceeding with several new types of fire E?i[i!'ll.!.l.ili-‘i_hi_:"[; :'lr}r.l fire J i
detecting svstems tor use on aircraft as well as the new “PYRENE" aircraft 8]
chock designed to ensure safety 1o ground stafl. /
Full particulars will be published ar a later date. ¥

?g@%ﬁﬂ?f \ H!_

APPLIANCES

Please write to Dept, A.W. for detailed information stating class of fire fighting equipment in which / F
you are interested. The Pyrene Company Lid., 9, Grosvenor Gardens, London, 5.W.1, England
Telephone: Victoria 3401 Cables: *“Pyrene London™
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AIR TRANSPORT

Presidents Argue Air Coach

Interstate and Foreign Commerce Committee hears
NWA’s Hunter defend it, UAL’s Patterson oppose it.

Sharp differences over advisability of
using low-fare coach services to develop
the mass air transportation market were

expressed by presidents of two trans-

continental carriers in recent teshimony
before the Senate Interstate and Foreign
Commerce Committee.

Croil Hunter, Northwest Airlines
president, declared that +-cents-a-mile
coach operations (compared with 6
cents-a-mile Tuxury service) would be a
big step forward in improving the indus-
try's  financial condition. He cited
NWA's experience—the carner's rev-
enue passenger milcage on regular serv-
ices (for the first half of Apnl) was
up only 1 percent over corresponding
1948 period; but its coast-to-coast and
Scattle-Alaska coach service boosted
systemwide revenue passenger mileage
26 percent over 1948,
> Survey Disclosed—A Northwest Air-
lines survey showed that 40 percent of
its coach business comes from people
who would net pav lnxury air transport
rates, Hunter continued. “The lower
coach rates attract individuals who
atherwise may not travel at all or, if they
do. will travel by automobiles, buses,
and coach rail service.”

Air coach service, with a 60 percent

load factor, “can be a good proht oper-
ation,” according to Hunter. Airlines,
he said, should offer different classes
of service at different rate levels like
other forms of transportation.
» UAL Position—United Air Lines Pres-
ident W. A. Patterson explained his
company’s rtefusal to launch low-rate
service, declaring that “when the car-
riers are up aganst it fAnancally, 1t 1s
no time for them to experiment and
Ex]ijlnre.” He said that if all of the
airlines “jump in” with coach services,
all of the operations would be on a
deficit basis. “The trafhic would be
spread too thin.”

IFavorable financial results on coach
services (now offered bv Pan American,
Northwest, TWA, Continental, Mid-
Continent and Capital) are becanse
“none of it is compehtive vet” the
UAL executive contended. Badeered
bv Sen. Edwin Johnson (D.. Colo.),
who suggested that airlines have an obli-
gation to the public to offer low-rate
service over their routes, Patterson
finallv conceded. “we mav go into it.”
P Rav Testifics—James G. Ray, aviation
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consultant, speaking for feeder airlines,
also appeared before the Senate com-
mittee, which is conducting an inves-
tigation into airline Anances.

Following are testimony highlights:
e Subsidy FEarmarking—Both  Hunter
and Patterson endorsed in principle the
proposal to separate “service” and “sub-
sidy” mail pavments to air carriers, but
thev urge caution in establishing equi-
table service rates, “Under fair serv-
ice pav,” Hunter predicted, “we might
well find that the subsidy item is either
very, very small, or amounts to noth-
ing.”

Patterson declared that with subsidy
being identificd directlv as such, it
would serve as an incentive for man-
agement to increase efforts to reduce
and climinate subsidv. UAL, he

| Some Capital Faets

I Senate  Interstate and  Foregn

Capital Airlines President J. H. I
Carmichael, whose company pio- |
neered  scheduled domestic ar
coach service last November, gave

Commerce Committee members
some facts about the low-fare op-
crations during testimony last
week.

As of Mav 1, Capital was oper-
ating about 5000 plane miles of
coach serviee everv night with the

[ the company p:t:l.'m]]. Gr-:}ss [Cv-

wddition of nni}' 32 emploves to

enues produced by Capital's three
coach routes—New York-Chicago,
New York-Twin Cities and Wash-
ington-Chicago—aggregated $802.-
§71. Overall passenger load factor
has been 71 percent.

While Capital has shown a
continuous net profAt on  its
“nighthawk” coach Hfights. Car-
michael emphasized that they
cannot be extended indiscrimi-
nately to run at all times of the
dav or between all points. He
said the time is definitelv coming
when there will be two tvpes of
air travel—coach and luxury—but
added that a general cut in fares
to the 4-cents-a-mile level would
be uneconomic.

pointed out, 1s now rﬂcqivin% only about
66 cents per ton mile for carrying
mail on which the Post Office Depart-
ment receives about $2.30 a ton mile
through stamp collections.
e Mail Pay Basis—Committee Chair-
man Johnson objected to Hunter's con-
tention that the air transport industry,
under good business management, “1s
entitled to mail pav sufhcient to give us
a fair return on our investment.” It -
dicated, Johnson declared, an airline
psychology that carriers are entitled to
make up with government funds what-
ever dt:[l;:its they incur.
e Cost vs. Revenues—Failure of airline
revenues to keep pace with mounting
costs during postwar years is crux of
the industry’s unstable fnancial con-
dition. Hunter and Patterson agreed.
While UAL’'s operating ¢xpenses arc
up 86 percent over 1939, Patterson re-
ported, the carrier’s passenger fare is
only 4 percent over 1939, and 1its
mail rate is 56 percent lower. North-
west's mail pav supplied 53 percent of
its 1939 total revenue, Hunter pointed
out, but only 14.7 percent last year, and
will provide an estimated 12 percent for
this vear.
e National Defense—Patterson  sum-
marized the basic issue for Congress:
\We will have either a curtailed non-
subsidized air transport system, or a
system expanded “beyond natural ac-
ceptance” and requiring subsidies 1n
varions categories. He suggested that if
the national defense requires a big fleet
of transports, it would be in the public
interest to put them into commercial
service, offering cut-rate fares to Hhll
the planes, rather than build them and
put them in storage. :
e Feeders Commended—During the ap-
pearance of James Ray, former vice
president of Southwest Airways, Sen.
[ohnson observed that “the statistics
are very encouraging”” in the feederline
picture. He noted that the feeder in-
dustrv showed a 5361,955 operating
profit in 1948. Ray, who outlined the
feederlines’ developmental problems 1n
detail, anticipated that “the upward
traffic trend will continue in 1949.7
Rav vigorously contested Johnson's sug-
gestion, however, that trunk airlines,
through joint use of personnel and fa-
cilities, conld do a more economical
job of operating local services.
» Smith's Views—In advance of his ap-
pearance before the Senate committee,
scheduled for late last week, American
Airlines President C. R. Smith issued a
statcment warning of the danger of
nationalization of airlines if the “cost-
plus” basis of reckoning airmail pay-
ments continues. Smith was to favor
separation of subsidy and service mail
pavments.

Smith declared there are too many
carriers, but that “so long as the theory
of cost-plus prevails there will continue
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to be insufhcient incentive for logical
METger.

He also criticized the administration
of the “need” section of the Civil Aero-
nautics Act for “, . . repairing the conse-
quences of . . . lack of diligence or mis-
management,” and penalizing “man-
agement results which exceed the aver
age,”

“*I am sure we must be concerned.”
smith stated, “with what scems to be a
growing number of managers who are
willing to EXPress the belief . , . that the
government 15 expected 1_'|1 wnd the
;=||1111t;1] check, sufficient to recoup the
losses sustained and provide a margin
adequate for return on capital invested
m the enterprise.”

Air America Fears

Nonsked Rate War

One of the best known transconti-
nental nonscheduled carners believes it
can survive under the Civil Aeronautics
Board's “death sentence”™ revision of
operating rules for irregular lines, pro-
vided the nonskeds themselves don't get
into a rate war. _

Fred A. Miller, ]‘.ll'-:_'r-.in;'h_'ﬂl' of Air

Amenica, Burbank, Calif,, has an-
nounced his company will continue to
operatc on a “bare subsistence” basis
rather than violate CAB regulations.
But he made clear that he has no
quarre] with other irregular operators
who believe the Board's new restric-
tions are unduly harsh,
» Flights Limited—Between Apr. 20
(two days after CAB crackdown) and
Mayv 6, Air America made only four
transcontinental roundtrips. During ’r]m
latter part of 1945, the company's
leased DC-4s were making almost daily
coast-to-coast trips in both directions.
The company suspended operations for
several months carly this vear to estab-
lish a “pattern of irrezularitv” in keep-
ing with CAB regulations.

Nhiller reports Air America 15 turn-
mg down hve passengers for every one
carned, He notes that his four round-
trips between Apr. 20 and May 6 with
65-passenger DC4s  grossed 550,000
“thanks to a 100 percent load factor.”
P Rate War Feared—=\While Air Amer-
ica thinks it can stay in business under
CARB’s new regulations, it is fearful that
a rate war will develop among coast-to-
coast nonskeds. One irregular operator.
Peninsular ~ Air Transport, Miami
Springs, Fla., has filed a tariff with CARB
providing for 577 transcontinental
“luxury service” fare and S66 “bucket
seat” fare (Aviation 'WEEg. Mav 2).
The carrier uses high-capacity C-46
cquipment.

Five other nonskeds joined Air
America in asking CAB to suspend the
Peninsular tariff. Thev are Airplane
Charter by Mercer, Airline Transport
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Carners, Great Lakes Airlines, Standard
Airlines and Viking Air Lines,

Conventional transcontinental non-
sked fare is 599, Miller cited a recent
rat¢ increase by one coast-to-coast inde-
pendent formerly S88 as evidence that
599 15 the minimum tariff that can he
offered economically if CAB's legal
limits on regularity of service are to he
observed.
> Coastal Protests—Meanwhile, Coastal
Air Lines, a nonsked operating on the
New York-Miami run, has complained
agamst roundtrnip excursion fares which
National Airlines and Eastern Air Lines
plan to make effective between May 15
and QOect. 31 to stimulate off-scason
travel. ‘The independent charges that
NAL and Eastern “made a deal” and
are “endeavoring to tap the market de-
veloped by the Jrn_gnllr CATTIETS.

Lnuiil has been charging %50 one-
way fare between New '1{:1’1. and Miami
on a vear-around basis, Under the NAL
and EAL 2l-dav excursion fares, the
roundtrip rate between New York and
Miami will be S102.

Significantlv, one New York-Mianmi
nonsked 1s planning to cut its one-way
fare to 534.75 m]] under Coastal’s
rate.

World’s Planes

U. 5. supplies 77 percent
of airline aireraft: Doug-

las is top builder.

American-built aircraft—and more par-
ticularly those manufactured by Douglas
Aircraft Co.—are the mainstay of fmuﬂn
airlines in all parts of the w orld.

A comprehensive survey of transport

[ﬂlhc.*-. usel |11.. N eT "'l]"” scheduled com-
Mo [l:l'l']LI"-. in the S. and abroad
shows that 77 percent ﬂf the 3836 total
were American-built and that 57 percent
were turned out by ﬂ:mghﬁ The study,
made by the Foreign Air Transport di-
vision of the C |".I] Aeronautics Board.
disclosed that the British manufactured
15 percent of the world’s airline equip-
ment and that the other nations com-
bined—exclusive of Russia—the remain-
ing § percent,
» Comparison by HLIII]‘.P]IEI‘L“E In the
Western Hemisphere, 92 percent of the
transports were manufactured in the
U. S., 4 percent in Great Britain and 4
percent elsewhere. In the Fastern Hem-
isphere, 62 percent were U. S-built, 26
percent Bribish-built, and 12 were pro-
duced elsewhere.

Were data available on equipment
used behind the Iron Curtain, the per-
centages of American and British planes
in the Fastern Hemisphere would be
reduced somewhat.

Only continent i which U, §.
planes do not dominate commercial air

transport 15 Africa, where 52 percent of
the 207 awrcraft listed were British-built
and 42 percent Amencan-built, Of 577

airline aircraft m Asia, 78 percent were

tI. S.-built and 16 percent British-built.

The survey showed Australasia with

215 transport aireraft, 64 percent U. §.-
built and 35 percent Bntish-built; Eu-
rope, 959 aircraft, 56 percent U. S.-built,
24 percent British-built; Middle Amer-
ica (Caribbean and Central American
arca), 257 aircraft, 87 percent U. §--
lanlt, 12 percent British-built; North
Amenca (Canada and the U. §8.), 1187
aircraft, 95 percent U, S.-built, 1 percent
British-built; and South Amernca, 434
aircraft, 88 percent U. S.-built, 6 per-
cent British-built.
P Principal Manufacturers—Of the 3536
world-wide plane total, nearly four-hiths
were built by five manufacturers—three
American and two British. Douglas
tummed out 2180, Lockheed 2786, de
Flavilland 211. A, V. Roe (Avro) 169
and Consolidated-Vultee 118, If Rus-
stan-manufactured planes could have
been included in the total, the Tlyvushin-
built arrcraft undoubtedly would have
heen among these leaders.

CAB estimates that Russia's Civil Air

I'leet Administration (Acroflot)  has
about 200 twin-engined Ilvushin TL.-12
aircraft, which accommodate 24 to 30
nasseneers. Russia also has a number of
Donglas C47s and other commercial
aireraft ranging upward in size to the
frur-engined 70-passenger Tupolev TU-
70.
* No Standardization—Lack of equip
ment standardization runs to the ex-
treme among the majonty of foreign
airlines. Fleet of the Turkish State Air-
Iimes (DHY) includes 16 British de Hav-
iland biplanes. 30 Douelas DC-3s, 5
Cerman tn-motored Junkers Ju-52/3s,
which accommodate about 17 passen-
gers. and a Bnhish twin-engined, 9-
passenger Miles Aerovan.

Further, the 16 de Hawvillands are
hroken dewn into 7 twin- L1l“f|1{11
passenger Dominies; 1 twin-engined,
passenger Dragonfy; 5 twin-engined,
passenger R“Ipni{i a single-engined,
passenger liger Moth and 4 fmn{n
agined, 16-passenger Fxpress aircraft,
» Curtiss Condor Listed—=A Mexican
carrier, Aerovias  Latino-Americanas,
S.A., (ALASA) had all U. S.-built planes
in its Heet as of last fall.  But the col-
lection included a Bellanca: a twin-en-
gined, 15-passencer Curtiss Condor bi-
plane; a Curhiss Robin: a DC-3; a single-
engined, 4-passenger Fokker Universal:
a twin-cngined, 6-passenger Lockheed
Vega: 4 single- meui 8-passenger Pil-
erims; a Piper J-3: 3 Rvans; 4 Stinsons;
6 Travel ‘un a Verville and a Waco.

The Condor, Fokker Universal, Lock-
heed Veea. Verville and Pilerims were
the onlv planes of their tvpe reported
Aving on a scheduled foreien airline.
Four tri-motored, 13-passenger Ford
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Behind HIGH-QUALITY
ESSO AVIATION PRODUCTS...

A Great Petroleum Research Organization

Testing ... comparing . .. proving ... over 2,000 trained petroleum
scientists and technicians are constantly at work in Esso laboratories.

Their never-ending research on petroleum products assures you
that Esso Aviation Produets always meet rigid specifications for highest

quality and uniformity.
Fliers along the airways of the world look to the Esso winged oval
as the symbol of these standards carefully maintained.
During more than 40 years of experience in the aviation
field, Esso has won the respect of both great airlines

and private owners for quality, dependability
and service.

AVIATION  PRODUCTS

ESSO EXPORT CORPORATION, AVIATION DEPARTMENT, 25 BROAD STREET, NEW YORK 4, N. Y.
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monoplanes are still listed as being in  tions, 18 Lockheed-749 Constellations, i dH“ surfaces. 'l hfmﬂ aLicmpts ‘Were
scheduled use over Central American 44 Lockheed L-49 Constellations, 12 madc to remove ice from the craft prior
routes of three different carriers. Lockheed-18s, 6 Lockheed 10As, 24 E hLE“ﬁV I -
Scheduled U. 5. air carriers, both do- Martin 2-0-2s, 5 Boeing Stratoliners, 5 Pilot Wamed—But one witness who
mestic and  international, had 1055 Boeing Stratocruisers, 106 Convair- ;““P“:t“l the planc just before takeoff
plancs in service on Apr. 15. They in-  Liners, 7 Stinsons, 6 Beech D18Cs, 5 ound a layer of clear ice covering h';
cluded: 109 DC-6s, 230 DCHs, 463  Sikorsky S-51 helicopters and 2 Curtiss underside of both wings and patches o
DC-3s. 13 Lockheed-649 Constelli: C-46s. rime and clear ice on the top surfaces of
the left wing. He also noticed that heavy
— | frost was forming rapidly on the top
F : A l E i " surfaces of the wings and advised the
oreien irline uipment pilot: “If you intend flying the plane N
Not many people ¢realize that Edo g quij tonight, get plenty of speed before tak- THE KOLLSMAN REPUTATION for accuracy and dependability
has built up in the past few years an (Principal Types Only) ing off.” in aircraft instruments has been earned through more than 20
Electronics Division staffed by some of ' g One pilot who had been asked to vears of consistently high performance. Recognition has come
thﬁ nation’s top {-Em:t:lnr!w EEJ&E:::E:{: Na.ia No.of  No.of Country make the flight examined the plane through the overwhelming preference for Kollsman instruments
who are now engaged in S il : r AR
important dwﬂnpﬁfm Wil Manufacturer Model Service Engines  Pass. of Mifr. nearly three hours prior to the takeoff IJ}_ Army, fHa\r}r, commercial airlines and manufacrurers of
. ; . Donglas DC-3 1095 z 1 U.S. and refused to fly because of the ice on private crait
The U.S. Navy bas assigned to | Douglas DC.-4 151 4 44 . S. | the wings. He returned home and noti- Other products of Kollsman precision workshops include:
o Jue hus of Shviing coucias Lockheed Lodest 59 2 18 U.S fied a CAA aviation safet t by tele- : ot ~ P, -
.I.mﬁﬁffﬂﬂf wnder-water detection -.[.:": 100¢ -I'.I _IL!-. Al : ‘l- fo L ﬂ‘-lﬂ 1011 541C }" ﬂgL“ :“l- cle- E'.'i:'ll'l['ill navigation f-[f‘l’“:ES — PErIsCopIC Sexrants — blﬁ'ﬂlf'l.llﬂrs —
equipment and already Edo's Elec- Vickers Viking 49 - =1 I'_.ng]and h““'-‘r' but the accident occurred before altiometer setring indicators — electric mechanical controls —
tfromics Division has produced sonar DeHavilland Rapide 53 2 3 England Lfti ofhicials could act. remote indicating and control systems — flight test instruments
devices _ﬁfﬂt'ﬂ ng ﬁ’ﬂ" precision and A V. Roe Anson 7] 2 f England P Takeoff Described—The DC-3 stayed — cabin pressure controls — special-purpose miniature motors —
acLitacy | 12N ; " | Curhiss Commando 63 2 U U, f'_-r on the runway for ﬂl:al‘lj.n' 30 minutes transducers — varying resistance pick-ups — telemetering units.
i h 1 e ,ncrﬂ_ased I}Eill.'lgl:'plf'i E-‘I‘? 63 i o LI e flﬂ:ﬂl' bciﬂg tﬂxi{fd out fﬂ[ tﬂkfﬂﬂ: hﬂ{:ﬂtlﬂﬁ ' ThE -EI-EEiEﬂ, Enginﬂ&ring ang_']_ mﬂﬂU[ﬂCthiﬂg 5',;_;_]_15 E'f 'EhE
dﬂl'll: " ,:d EfuTEEE;jTﬁ'_m,_.m | IE.,_.a plane Lockheed Constell'n 6] + 45 U5, ground fog restricted visibility below the Kollsman organization are available for any problem concerning
floats, for civilian and military use, has Junkers Ju-52/3 6 : 17 {Ei‘"ﬂ““‘,ﬁ one-mile minimum  for 1'|th'|5{.‘]]1:3{||11:3{] aircratt inscrumentation, Inquiries are invited.
necessitated enlarged production sched- DeHavilland Dove 44 Z 11 England aircraft. Then, H]th{_}ugh the Weather
ules on ﬂmil_ltls.h Hatt-llpg Ranu{actlured Noorduvn Norseman 45 1 5 Canada Bureau reported one-fourth mile visibil- KOLLSMAN RIRCRAFT INSTRUMENTS
pontoons which outlive the airplanes - , e 24 : Fool
hey'ce Mty foc, Edo 15 knowii wodd: A ‘:: ;m !I.m]:" rian 38 1 111 }T:ﬁg}jllj ity, the pilot told the Boeing Field tower POSUET 08
wide as the source of good floats. . SVOC 0 i £ ~pglan he could see green range lights 5700 ft. SQUARE ) COMPANY
——— Bloch Languedoc 3 4 - France away and was gmng to take off. He re- et i e e e Ll
[ el I;l"l']EE:"il'-]. Dominie 4 . 5 I'-.E'ig]i-l'l'lf.i {:'El"rrﬂd {:lfﬂ.rﬂﬂfc fl'-DI't'l ﬂl{: fower. PLEmUEEY, mEw TOAK BLINEALL EALIPDIMIA
Douglas DC-6 3 t 32 U.5. The plane appeared to be making a
Consol.-Vultee I[T:n:u'.';tir 3E 2 5 U L. 51 normal takeoff for about 1000 ft. Then
Beech C-45 27 . 6 U. 5. it began to swerve to the left, becoming
Lockheed Flectra 2 10 U.S. airborne about 1800 ft. down the run-
Canadair DC-4M2 24 + 40 CHT::L'I;I way on a heading 35 degrees to the left —
Consolidated Catalina 24 2 15 U. 8§, of the runway. ,
r g " - Ay - e p .# i
A, Vo BEe Fudor. IV L8 § g England Shortly after leaving the runway, the o L glve 2y
— \irspeed Consul 16 : 6 Fngland left wing dropped; and the tip dragged cS . EEL FASTEN'H ﬂ
For the Army Transportation Corps s SORGE 2 & ° i ance on the ground for a distance nf 117 ft. R e -'_T.‘;".;_r.,.:' _-"'ﬂ ¥
Board, Edo has developed a number of Cessna. C-78 15 - t U. 5. The plane remained airborne for about 2 NS e DO THE Jﬂa
interesting light-weighrt cargo craft, em- DeHavilland Dragon 15 & v England 750 ft. and then made contact with the = Ve
plﬂ-}lng the same rugged construction Fiat .12 12 a 76 [talv - : BUEE L r d Ak 2l ’ .
R e G Bdn Giats for mass ath i = b 4 g e ground in a landing attitude, tail wheel gl 7,000 Varl f iar Siacas o
mum strength with minimum weight. ;':l f ]']' 4 li £ = f_':l ﬁ]'_” : first. . arieties o tainless Fasten ngs
— ;__‘r”r E_‘““ﬂ“ ! id - g [}‘E' : > Plane Hits Hangar—Power to the en- | On Hand . . . For Your Convenience!
ne of these craft ir an 18 foot b e o . = “ gines was cut upon contact with the
One .II _ Rrist 'l Wi :I.' 0 2 +4 F land - Sy F' i
River and Estuary Skiff, shown above, 211510 e % ~ _';_] s - i ground, The plane rolled or skidded Anti-Corrosive, America's oldest and largest supplier dealing exelu-
which weiths only j.‘rﬁf. I:Eg m"? ‘:::f H} ol Jinde KNG ¢ j 'Eﬁ I.Z“g]:md about 700 ft. into a revetment ]mngar sively in stainless fastenings, carries this tremendous stock for your
;‘}r 'J’:JP g ?:':5 . T:ﬁ::’j;t r-};,:.-:.u ﬁ’;ﬁgfi \irspeed 'J'?‘:""Ef::lrﬂ : _‘; 4'1 {1'_"]%_1"!“{] and mumedml'r:lv became enveloped in convenience (including most government aviation specifications)
lasinch of uwigne desipn bar been E]m” Marchetti :’:E I:: q __, 13 LE‘I% flames. Nose of the craft was tﬂlez}mpcﬂ ' . plus & special order service available for fast production of
delivered for test, 'fﬂm{j irctll hiclh D = ,--,. : .-., ey mto the fllﬁ'{.]'lgﬂ' structure, and S0 PEr- odd sizes.
cannot be revealed at this time. Douglas DC-2 5 = 14 U.S. cent of the passenger seats were found .
e Lockheed Hudson 5 2 14 1. §. beoken feom el ﬁﬂﬂl‘ atbachiments Choose Stainless
Look to EDO for “Latest information available on Mar. 1, 1949, CAB said the accident could not be oot iinrions it Eaianil i
« ELECTRONIC DEVELOPMENT Data on Russian transports incomplete and not included. attributed to the manner in which the Iqt:u IE‘ \ HI b Ell:l l]‘ 1I-. & o t:Hnl;l ﬂnt ﬂ;} i
2nd MANUFACTURING CAA tower personnel pErfnrl'l't-Ed their ¢ tngf:é:i:; :?;an “h.m S l'd:;:iin l;:; 1:::;“1;
- - duties. The Board's investigation showed e e B SR "
: lE FLOATS : : - : l
*» SEAPLANE l d d O siiaedboted it i that the towet continuously advised the industry. Make your next specification stainless!
« PRECISION ALUMINUM . = i K Sl flight of existing weath ditions
rload and lce ; ig isting er conditions on .
FABRICATION OWE ;r:.]u I ;ELIIIIIL [5 ‘n;-r.rr: lin]ufrml fr.-; I.‘:l”} No the field and provided traffic separation Write TODAY for Folder E-49 for Further Information!
e DESIGN DEVELOPMENT CHHEE{] Chﬂl't'EI' GI‘HSII :?HL:[I lﬁ;l f‘mis ﬂunct}ﬂ mec 1fmn:sﬂ or tor arriving and departing aircraft. Ac-
and ENGINEERING T . i structural failure m the aircraft or any cording to existing Civil Air Regula-
I'he Seattle Air Charter DC-35 which  of its components. The plane had been tions, no other duties are required of
crashed during takeoH from Boeing chartered by a group of Yale University tower personnel; and the pilot in com-
Iield, Seattle, last Jan. 2 was 1501 lb. students for a SeattleeNew Haven, mand of the aircraft is solely responsible
S overloaded and ]‘quld ice and frost forma- Conn,, flight. for its safe operation. Meta | Pfﬂd ucts CG. lnc.
College Point, N. Y HIOTS G 315 WInE aurfpccs, . o ]LS{”"""V -:Iurmg the CAB investiga- Seattle Air Charter was a “large ir- -
bt I'his condition, disclosed in a Civil tion showed that the plane }11{] been regular” air carrier at the time of the Mﬂnufncfurers nf STAINLESS STEEL FASTEN'NGS
: Aeronautics Board report, probably parked on the field without wing covers dent. Willlam ¥ Lakind
ok MARTLAATY ARRNE FABH d the mishap in which 11 of the when snow fell, melted and then froze Remen. Vi ian ¥, Leand, Owner and R CASTLETON-ON-HUDSON, NEW YORK
S | ' operator was killed in the crash. ' R Sl ‘
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Improved

EXPENDABLE
TANK Coupling
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Wiggins couplings provide o positive,
vibraton-proal connection f{or droppable
fuel and ofl tanks . . . and yet they will
break free outomatically. at the same
'me providing o positive shut-eff. This
¢l minales the need for auxiliary shul-off
means.

Available in all standard line sizes.
Wrile for complele calalogue and engineer-
ing data on this and other Wiggins Inst-O-
Matic Couplings for the many uses Iin
arplanes. . . . E. B, Wiggins 0il Tool Ce.,
Inc., 3424 East Olympic %hﬂ., Los Angeles
23, Calii.

Represenlatives in principal cilies

w I GG I NS Inst-O-Matic

Couplings

Canada Tax Lifting Poses Problem

MONTREAL—Canada’s lifting  of
the 15 percent transportabion tax s
helping some American travelers beat
the levy on air travel in the U. 5. The
situation may not last long, but while it
does, here's how 1t works:

An American writes to an established
airline or travel bureau in Canada, ask-
ing them to mal him tickets for air
travel between U. S, points, He pays in
American dollars and for the cost of a
3-cent stamp saves the U, 5. tax of 15
percent,

There's another way. Amencans in
cities on the U, S-Canadian border can
cross (bus fare at pomts 1s as low as 10
cents), purchase their tickets at U. 5.
airline ticket othees in such Canadian
citics as Niagara or Windsor, and return
with the 15 percent saving. On a round-
trip New York-Los Angeles booking, for
cxample, the saving 15 nearly 545.

» Fine With Canada—Cianadian au-
thorities apparently have no objection,

he svstem means an increased fAow of
Amernican funds into the country, U, S,
tax officials, however, are studving the
svstem i which evervone but the U, 8.
g'm-rrmm,'nt stands to come out ahead.

There are two solutions, according to
Canadian observers: Abandon the tax
when the summer travel scason reaches

NEW
AIRLINE

for the
Aviation
Jndustry

General Offices:

Woshingfon Natienal Airport
Washington, D. C.

Coall vour travel agent

at
e
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g
by
Along All American’s new |
passenger routes are conventrated 3
many main plant< subseontraclors,
;H'rr;.-ur}' vendors and raw material 2
sourees for the aviation industry. |
Main line specd with local stop con-
ventence: Frequent seliedules for
one-day round trips to all points. O
"
THE ROUTES OF L
ALL AMERICAN AIRWAYS ':

111 5l.|| mmeér
Service

its peak; or make it unlawful for an
American citizen to buy or order do-
mestic route transportation outside the
L 9.

» Travel Up—Lifting of the tax
Canada has brought a marked increase
in air travel. Colonial Airlines reports
traffic for April, 1949, showed a 55 per-
cent mercase over hgures for that month
last vear. While the tax-lifting can not
be wholly credited with the trathc up-
surge, it has done its part.

IY'or example, more people are buying
roundtrip tickets, saving themselves the
LI, S. transportation tax. Colonial ex-
pects to feel the real impact of the tax-
lifting this summer, and the carner
looks to as much as 50 percent increase
in Canada-U. 5, air travel.

Northeast Airlines trafhc hgures for
\pril were up 30 percent over the pre-
vious month. Revenue was 421 percent
higher. And revenue for Apnl, 1949,
was 55 percent over fgures for that
month last vear.

Cme sign of Canada’s response to air
travel: When the tax was lifted in April,
a travel bureau reported the immediate
sale of air tickets to five honevmooning
couples. as against no honevmoon ex-
cursion sales in 1948.

SHORTLINES

» CAB—Vice Chairman Oswald Ryvan
was sworn in as Board member for third
term carly this month,

» Eastern — Showed  $1,295.065  fust
quarter net ecarnings compared to 51.-
121,144 in same period last vear.

» Flying Tiger Line—Has asked CAB
for special exemption to carry military
cargo to and from twelve USALI' and
Navy bases in the U, 5. Similar author-
ity was previously granted Slick Airways
and United Air Lines.

» KLM—Plans to inaungurate weekly
trans-Atlantic DC-6 service May 20 link-
ing Amsterdam with Paramaribo, Dutch
Guiana, and Caracas, Venezuela, via
Madrid, Lisbon and Dakar. . . . Of the
393 pilots in company’s employ this
vear, 207 were Dutch, 72 Bntish, 47
Canadian, 22 Australian, 19 American,
S South African, 8§ Swedish and 10 ot
various other nationalibies.

> Northwest—Air coach service  to
Alaska along the "inside” route from
the "I'win Cities to Anchorage has been
authorized by CAB and will start as
soon as equipment is available. . . . De-
mand for $43-a-month wage increase
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for 250 NWA ticket and reservahions
agents will be arbitrated.

» Pan American—IHas taken dehivery on
its eighth Stratocruiser. , . . Cargo ton
miles flown on the Latin American di-
vision increased from 4,650,000 ton
miles in the frst quarter 1945 to 5,180.-
000 in first quarter 1949 despite more
rigid international trade controls by
Latin American governments, FExports
were lower than 1948 level, but imports
from Latin America gained.

» Panagra—Revenue  passenger  miles
Aown in first two months of 1949 rose
2 million over same 1948 period,

» Peninsular Air Transport—IHas asked
CAB for certificate to carrv persons,
property and mail on skycoach basis be-
tween New York and New Orleans via
Atlanta and \1":::-:!1ing|:{m; and between
Chicago and Miami via Atlanta. The
large irregular carrier, based at Miami
Springs, Fla., plans to use presently-
owned C-46s on the routes.

> Swissair—Has resumed its  Geneva,
Switzerland, to New York DC-4 serv-
1ICe,

P Trans-Pacific Airlines—Plans to start
its rL'l.'l‘f:nﬂ}'-ffl‘fjﬁﬂﬂh‘d Hawaian Island
service around June 1.

» TWA—-Reclected all ofthcers at re-
cent annual board meeting . . . Com-
pany will celebrate 20th anniversary
of first transcontinental passenger
service July 8. . . . Some functions and
offices of the sales and trafhc depart-
ments will shift from Kansas Citv to
New York this summer because of
growing importance of international
traffic to total TWA revenue, E. Q.
Cocke, vice president-trafhe, and ad-
ministrative personnel of his staff will
make the move. Consolidation of all
major overhaul and maintenance at
Kansas Citv base means transfer there
of about 300 operations emploves and
supervisors from New  Castle, Del..
about June 1,

CAB SCHEDULE

May 16—Hearing on Lox Angeles-Hono-
lulu =ervice in reopened Hawalian ¢case.
(Docket 851 et al)

May 168—Hearing in XNorth Atlantic
route transfer case. (Docket 3568% ot al)

May l18=—Hearing on =ervice to Newport
wews, Va. (Dockets 3238 and 3659(0)

May 2—Hearing on KLM's application
for extension of its foreign alr carrier pre-
mit, authorizing serviees belween OCarrib-
bean points and Miaml, (Docket 3633)

Moy 26—Prehearing conference on ex-
tension of Exprezo Aero InterAmericano’s
Havana-Miami forelgn alr carrier permit.
( Docket S7T17)

May 27—Prehearing conference in West-
ern-Inland mail pay ecase., (Dockets 1474
and 28700

July 18—Hearing on Hughes Tool Co.
vontrol of TWA. (Docket 2796)
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The toughest, longest-lasting personal plane propeller
ever produced—that’s the Met-L-Prop. Built of forged,
heat-treated aluminum alloy, anodized for complete pro-
tection, it won't warp or split, can’t be damaged or un-
balanced by bad weather. For longer propeller life, for
efficiency, and for overall lower cost, insist on Met-L-

Prop for your personal plane,

CAA opproved and available immedialely for
mosl airplanes powered by Continental 65-145
H.P., Franklin 150-165 H.P., and Lycoming 100-

-F'_""-..
108 H. P. engines. Ask your dealer for complete m{mﬂﬁ

infermation or write for free folder on Mel-L-
Prop, the FIRST AND FOREMOQST METAL PRO- MrCAULEY

PELLER for personal planes,

FOR THE

LIFE OF YOUR
PERSONAL
PLANE
choose

rogcup YTRENGTS

COEFORATION

R R

McCAULEY CORPORATION
1840 Howell Ave., Dayten 7, Chio

Don’t let high costs hold you up'!

You can get permanent airport buildings now —

for less than you think

Whatever your airport building require-
ments, Luria is prepared to meet them
from a complete line of standard build-
ings. And remember, while Luria buildings
are permanent, heavy steel-frame struc-
tures, designed to meet the most exacting
building codes, they cost little or no more
than light-weight “prefabs” —and up to
509 less than speciallv-engineered struc-
tures! What's more they are available
now, ready for prompt delivery., Write
today for our new, 20-page catalog on
the complete Luria line.

Luria offers administration buildings
and hangars for the smallest CAA
airport or the largest municipal field.

Standard Buildings
by LURIA

LURIAENGINEERING CORPORATION, Depl. A25
500 Fifth Avenue, Mew York 18, N. Y,
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SEARCHLIGHT SECTION

EMPLOYMENT ¢ BUSINESS © OPPORTUNITIES e PLANES ¢ EQUIPMENT—USED or RESALE

UNDISPLAYED RATE

80¢ a line, minimum 4 linea. To Hgure
“'nli': paymen! count 5 average worda
on a . ¥

INDIVIDUAL EMPLOYMENT WANTED un-
displayed advertising rote is one-hall of
above rate, payable in advance.

PROPOSALS 80¢ a line an lnsertion.

NEW ADVERTISEMENTS recelved Fridoy will appear In the [ssue moiled the following Friday subject to limitotion of spoce available

INFORMATION

BOX NUMBERS ia care ol any of our New
York, Chicago or San Francisco offices
coun! 1 line additional in undisplayed

DISPLAYED HATE

The advertising rale is 5$10.00 per inch for
all advertising g on othe
contiract basis.

r than a
tract rates guoled on

ada. requast,

DISCOUNT eof 109 i full payment is mads
in advance for four consecutive insertions
of l:uln:dhpj layed ads (no! including pro-
po "

AN ADVERTISING INCH s meeasursed 74
inch vertically on one column, 3 columns—
30 inches—lo a page.

AW

you find the job you need, or the maon
you need. No registration fee.

PILOTS EMPLOYMENT AGEMCY
Box 152, Whippany, M. J.

Need A Pilot? Need A Job? | | SENIOR ENGINEERS
Are you qualified to fly the Atlantic, to equired for positions in
hulruciu li:rIll fly i:;:-:l:ﬂ:r 11; ﬁu:l “n:r:n in-lp AERODYMNAMICS
orgonbze & new airline? We ocm help | [ STRESS. ANALYSIS

Inguiry should lInelude comprehansive sxperience
resume. Address: Manager, Engineering Personnel.

BELL AIRCRAFT CORPORATION
PF. 0. Box I, Buffaln 5 N. Y.

Aircraft Specials

Guaranteed, Unused Surplus

INVERTERS: Holtzer-Cabot Types MG-149F, MG-149H, MG-153, MG-1353F,
10042-1A, etc.

etc. Pioneer Types, 12117-5,

SD2TNJ3A, 5ASTLIZ, 5AS131JJ11A, etc.

PU-7 /AP, PU-16, ete.

PIONEER AUTOSYNS: Types AY-1, AY-14, AY-20, AY-43, AY-54, AY-101D;

I-81A & |-82A indicators, etc,

C-1 AUTOPILOT COMPONENTS—Amplifiers, Servo Motor, Inverter, Con-
trol Paonel, Yertical Gyro Control, Directional Panel, etc.

SPERRY A-5 AUTOMATIC PILOT COMPONENTS—Azimuth Gyro, Yertical

LP-21LM RADIO COMPASS LOOPS. Special Quantity Prices.
AIRCRAFT TYPE DC MOTORS—by G.E., Delco, Diehl, John Oster, Westing-

house, etc,

AIRCRAFT BLOWERS—28 V DC & 115 Volt 400 Cycle Types.
400 CYCLE AC MOTORS—by Eastern Air Devices, Pioneer-Bendix, Kolls-

man, etc.

GEMERAL ELECTRIC AMPLIDYMES—Types SAM3IINJ1BA, SAM3TNJ9A, etc.
MANY OTHER YALUABLE ITEMS.

Write or Call For Complete Listings.

General Electric Types
Leland 10285, etc. Wincharger

i pl;ﬁdﬂ:!s co.
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OPEN ACCOUNT SHIPMENTS

TO RATED CUSTOMERS
PRICES F.0.B. PATERSON, N. |

FDE SALE

C-87 Libernfor Express Deluxe
long range plane, 4 enginea, 20 houra crulsing
at 150 m.p. h, Indicated at 10,000 ft. Completely
equipped, 3 sectlons seating 4 people, each
making up Into upper and lower berth. H.
Warren Holladay, Pres, New TYork Aviation
Corp.. 5 Weat 46th 8t., N. Y. C. LO 2-25387.

AIRCRAFT MATERIAL WANTED
All AN Hardware, ﬂutrlu‘i items & components
such as nuts, bolts, 1 ﬁﬂlrlﬂ ‘I‘Il'l'll elr-
cult breakers, wswitches, llghts, pulleys,
spark plugs. gas capa, efle.
FOR SALE

One of the largest stocks of alreraft parts and som-
ponents on West Coast. 100% Ins th'm courtesy
discounts to brokers., Immediats delivery.

COLLINS ENGINEERING CO.
8054 Washington Bivd. Culver City, Calif.

62

SCHOOLS

Rlﬂlng Sun scrool of

L|_| 130 JﬁEF":"H-I‘-'IUTfCS

ENGINEERS-

Expanding Engineering Depart-
ment{ ol North American Avia-
tion, Inc., needs qualified

AERODYNAMICISTS |
THERMODYNAMICISTS
STRESS ANALYSTS
AIRCRAFT DESIGNERS
FLUTTER ENGINEER

and specialists in all phases of
aircraft engineering, for work
on military projects. Please in-
clude summary of experience
in reply.

Engineering, Personnel Office

NORTH AMERICAN AVIATION, Inc.

Los Angeles Airport, Los Angeles 45, Calit.

REPIITES ( Box No.): Address to office nearesl you
NEW YORK: 330 W, 42nd Bt. (18)
CHICAGO: 20 N, Mickhigan Ave. (11)
BEAN FRANCISCO: 68 Poat St. (§)

POSITIONS YACANT

BELL AITHCRAFT is anxious to compile a llst
of all unemployed hellcopter mechanics and
commercial helicopter pllots, This list would

e used for futers referenpce and would be
available to operators or schools. It would be
appreciated if information regarding your
present status and experience be forwarded to
the Manager, Helicopter Training School, Bell
Alreraft Corporation, P, 0. Box One, Buffalo b,
New York,

ENGINEERE: UNIVERSITY professors in nll

flelds, Master's and Doetor's gualify un-
uaually fine positions $4500-57000 nine months,
Instructors, bachelora. Give phone, phota,
gqualifications. Cline Teachers Agancy, kast
.ansing, Mich.

FGS.I'TI GH WANTED

COMPETENT CAREER Girl, assistant to pro-
curement agent, experienced in purchasing of
alreraft materials, Wil supply own sources.

Krnowledge of export requirements,. MA, Co-
lumbin Pusiness Administration,. RKnowlsdge
Portuguese, Spanish, Wil travel, PW-3685,
Avintion Weels,

FOR SALE

C1858 Beechraft.
Beautiful new Interior. Excellent condition—
well equipped. H. YWarren Holladay, Pres,
New York Aviation Corp., & Weat 46th St
N. Y. C LD 2-20L87.
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the steward-davis 600-hour warranted™

R-1830-92

Commercial Overhaul

| 51895 exchange on one year contract...

. subrect to prurchaser’s observance of U, S.
CAA operations and maintenance standards

* 2 2125 individual exchange

STEWARD-DAVIS

13501 SOUTH WESTERN

| GARDENMNA, CALIFORMNIA

exclusively overhauling Pratt & Whitney R-1530-92°s
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FU R SAI I FOR SALE | -"'H'ﬂf'FTﬂFhlL'!!-hi.'-*i'l.'.. G M. Co.. e, 47 National Screw & Mg Co., The. . .. 33 FOR USE WITH
| -‘ll_T"',_L‘I!'IL"_'n" -LITE"IL'I"., !IL'“I!'.I-H 13-' c:ﬁl"L‘H. Inc. "I..gr.'i'lt'.'—l"n.l[l.'r oy Smith & “.I'li!-i, Inc T-EMPERATUEE IHDICATC’ES
21 Passenger Eﬂmplﬂiﬂ Airline [ Albertson & | f_?u.: I.m:' AR EET PP PP 50  Ohio Seamless Tube lf%n-, R v e
DC-3 21 -FASSENGER AI RPLANES 5 e - g . \geney—E. W. Sann & Associates Agency—Howiard Swink Adv, Agency, Inc.
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EDITORIAL

New Idea in Lightplanes

Congratulations are in order for Dr, Otto C. Koppen of
Massachusetts Institute of Technology, Prof. Lynn Bollinger
of Harvard Business School, and their group of associates and
stockholders in the Helio Corp.

Flsewhere in this issue, we report the remarkable perform.
ance already achieved in preliminary tests of the Helioplane,
a rtevolutionary two-place quiet, non-spin, non-stall craft.
Takeoff and landing space is well under 100 feet. Although
cruising speed of more than 100 mph. will be available, the
plane can fly 30 mph. safely.

The first Helioplane is revealed at a crucial stage of per-
sonal aviation. Lightplane sales are off. Prices are nsing.
I'light schools and hxed base operators are going out of
business in substantial numbers. The mdustry needs new
and daring ideas desperately, but strained finances seldom
encourage such an atmosphere. Perhaps private research
companies like the Helio Corp. ofter one of the answers o
the demand for personal airplanes that utilize the latest tech-
nological developments.

such a project also may become a guinea pig in moderniz-
ing the long outmoded requirements of the Civil Aeronau-
tics Administration for approved type certificates, which in
the past have served so often to freeze an aircraft type to
the specifications in the origimal certihcates, No com-
pany has ever been able to add all of the new features it
wished because it could not afford the complete retesting
CAA demanded for another certihicate.

Fven though the Helioplane being disclosed this week
still lacks some refinements its sponsors hope to introduce
in their efforts to create a high-utility, safe plane, we feel
Messrs. Koppen and Bollinger have taken a daring and intel-
ligent step forward. The Helioplane—even in its earliest test
stage—appears to be the most important new idea in light-
planes introduced since the prewar Frcoupe.

Ignorance Is Not Bliss

Several airline executives who have appeared before Sen.
Johnson's investigating committee have left the stand
amazed at the lack of knowledge members of Congress have
shown on aviation,

The United States Air Force met a similar problem and
licked it. It has managed an effective information program
on Capitol Hill and has made unusually good use ot its
dramatic accomplishments. The Air Transport Assn., on the
other hand, has held off so long on any cffective, directed
information program that it is beginming to reap the in-
cvitable results.

United Air Lines’ President W, A, Patterson startled Sen.
Johnson by disclosing that in the more than ten years the
Civil Aeronautics Act has been in effect, not one member of
the Civil Aeronautics Board, or one of its staff, had ever
visited the airline headquarters to study United’s methods.

This is a sorry state of affairs. It uncovers a clue to some
of the unrealistic, pedagogical decisions of the Board in
vears past. But it also makes one wonder what has happened
to management’s sense of public relations. It is industry’s
obligation to publicize its own facts of life, honestly and
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dircctly and constantly, Injustice thrives on misinformation
or lack of information. _
But airline management has failed to realize the mmport-

ance of industry-coordinated puh!ic relations. It has, instead

—if it gave any thought to the matter at all—directed its
public relations executives to stress only company develop-
ments and to blazes with the competitor. The result has
been confusion for Congress, the public, and the Govern-
ment, and a serious net loss to air transportation generally.
FFacts are avidly sought by everybody, but not hedging,
exaggeration, half-truths and continual airing of mdividual
company theories, alibis and special pleading.

[t is time for some cooperative soul scarching and states-
manship in air transportation public relations,

Fly the Masses

The airline presidents line up one by one urging trial on
air coach service. .

Mar, 28 we quoted Pan American’s Juan Trippe: ™l ]IE
people want tourist class air service, and it is here to stay.

On Apr. 18, we quoted Capital’s pioneering J. H. Car-
michael: “Air coach service is profitable.”

Now. Northwest's Croil Hunter tells the Johnson com-
mittee of the Senate: “It is my opinion the present passenger
fares of the airlines have put them out of the mass travel
market. Before the war our average passenger farc was
slightly under 44 cents per passenger mile. I believe pas-
senger fares at this level would increase air travel immedi-
ately to such an extent that profitable load factors would
be attained on all modern equipment—in fact, on all equip-
ment presently being flown by the airlines, except the
B dk G

Hunter says further: “There is no reason why the airlines
should not provide several classes of service with different
fare levels, Present records indicate that there is a travel
market sufficiently large to support a reasonable number of
luxury flights on non-stop and limited schedules with mod-
ern pressurized fast equipment. . . . The lower coach rate
will attract new business that otherwise may not travel at
all or that which will be taken from automobiles, buses, and
cheaper train service. In the last year fares have been in-
creased at a time when the public was becoming very cost-
conscions and the chart of the volume of passenger trafhe
shows clearly that when fare increases were put into effect,
the volume of air travel started to go down.”

Meanwhile, as sentiment grows within the industry, CAB
turns down or delays new coach fare applications, fearful of
a runaway competitive sitnation.

Some temporary caution is justified, and for a time it may
be necessary to prohibit coach service with the most modern
aircraft. But air so far has been the only means of trans-
portation that has forced the public to travel in luxury or
not at all. It is only a matter of time until the masses will
demand a good service at second class fares, and the airlines
and CAB must bow to it. Somedav, just as on the railroads
todav, luxury schedules will be in the minoritv. But before
that happens some segments of the industry will have to slice
the fat out of their indirect costs or give up the ghost com-
pletelv to smarter competitors,

ROBERT H. WOOD
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Behind every flight... o plan’

== This airliner is Aving smoothly and
on time because itvs Hying on plan . .. the
same thorough plan that precedes every
maodlern airline trip. .. that was belind
that “routine” landing vou made todas
or vesterday...that daily brings in
thousands ol [lights salely on the heam.
on Lme. '

&< The 1 ip pilot and co-pilot execute
the flight plan, which tells the altitude
tr be Hown and estimated elapsed time
between terminals. But the overall prlin:
ning behind today’s flving is the respon.
sibility ol the entire airline organization

0L meteorologists, fhght dispatchers,
MAMLENANCE men, airport control tower
stulls and many other experts. Pre-llish
weather [orecasts and analvses, engine,
instrument and Tuel checks. meals. [pis:
senger comlort. . all come into modern
arrline flight planning,

>< Sperry—like the airlines—is always
planming [or the betterment of air travel.
From Sperry’s long-range planning has
come varied equipment lor improving
ight conditions,

>= Specific examples are, .. the Az
Gyropilot® which provides precise flight
control and makes lying smoother and
more comiortable lor airhine passengers
.. the  Automatic Approach Control,
which in Sperrv’s original planning
anticipated airlines” weather, smoke and

[og prablems and which now operates
through the Gyropilot to bring sky
grants safely down to the runwav. .. the
Engine Analyzer which detects engine
irregularities before they can become
SETIOUS, '
&= Sperry is constantly planning equip-
ment and flight instruments that look
ahead to tomorrow’s aviation needs
while helping to solve today's aviation
problems.

* Trademark Reg. L. S, Par. OF.

@D SPERRY GYROSCOPE COMPANY

DIVISION OF THE SPERRY CORPORATION « GREAT NECK, . Y.

NEW YORK « CLEVELAND « NEW ORLEANS + LOS ANGELES - SAN FRANCISCO - SEATTLE
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With a total of more than 100,000 hours of

actual flight time in their log book, Allison air- _

craft turbine engines have proved themselves

. with dependable performance under many

varying conditions of service and of weather. R e
;;m Now operating 300 hours before overhaul,

= Allison J33 jet engines offer more useful service
in the air with less lost time on the _
ground for service and repair. g — o la e

Air Power is Peace Power

Ay Other A!rlr-'ﬁﬂﬂ‘p::-we."ed agirp/anac,
& Rapublic F-84 Thundarjet
North American FJ-1 Fury
Northrop YB-49 Flying Wing (ORI e
Grumman F9F-3 Panther AL | 4 o8 S = 3 :.:

J33-A-23 turbo-jet
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