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THE PANTHER... [0
U.S. Navy’s Jet Fighter

. e | Here is a plane with a heritage. This new turbo-jet
L S PANTHER succeeds such famous Grumman pred
ecessors as the Wildcat, Hellcat and Bearcat.
Impressive speed and formidable fire-power are
achieved in the PANTHER without sacrifice of
traditional Grumman ruggedness and stability,
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GRUMMAN AIRCRAFT ENGINEERING CORPORATION, BETHPAGE, i

Contractors to the Armed Forces



] ;-:jZ;;’:;t"‘.Th'ts modern jet plane gets its speed ond power from the

Here's another addition to the roster of famous jet-
propelled and conventional aircraft which rely on the
superior weight-strength ratio and accurate pretesting
of Feather-Weight All-Aluminum Qil Coolers.

The increasing reliance on Feather-Weight Oil Coolers
is due to Clifford’s patented method of brazing alum-
inum in thin sections and to the accurate performance
ratings predicted by the Clifford wind tunnel labor-
atory, largest and most modern in the aeronautical heat
exchanger industry. Inquiries about Feather-Weight
All-Aluminum Oil Coolers will be handled promptly.

CLIFFORD MANUFACTURING COMPANY,
136 GROVE ST., WALTHAM 54, MASS. Division
of Standard-Thomson Corporation. Offices in New York,
Detroit, Chicago, Los Angeles.
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General Electric J-47 axiol-flow turbojet engine, which hos a
basic thrust of 5200 Ib. Many of these engines have their oil

" cooled by Feother-Weight Qil Coolers, tested at 1000 |b,

presisure,
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DESIGNED TO COOL
A J-47's OIL

- CLIFFORD

ALL=-ALUMINUM OIL COOLERS

FOR AIRCRAFT ENGINES

HYDRAULICALLY - FORMED BELLOWS

AND BELLOWS ASSEMBLIES
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Found: a cure for bubble trouble

IGH altitudes were raising hob with
H the inflatable seals on the North
American B-45's pressurized bubble
canopy. The seals burst under the severe
effects of high pressure on the inside,
low pressure on the outside

B. F. Goodrich engineers studied the
problem A really eftective infatable
seal, they figured, should blow up like
a paper bag instead of a toy balloon—
easier and with lower, safer pressures.
They took knitred fabric, rubber-coared
inside and out, and cured it to a soft
rubber channel base Under pressure,

this rubberized fabric (slack before
inflation) increases the size of the seal
many times, with almost ne stretching
of the rubber.

As a resule the new B. F. Goodrich
seal gives far greater protection against
high alctude blowouts It inflates with
less pressure at sminns 65 F. than the old-
ty pe seals required at room temperatures!

The BFG inflatable rubber seal fits
complex curves It's more adaprable,
tougher, more damage-resistant Sealing
and unsealing action is faster, Shiding
wear and scutfing are minimized.

The new seal has proved so superior
that it has been adopred by the Banshee,
F-86, F-7-U and other planes as well
as the B-43, It 1s tatlored to each design.
[f you have a sealing problem—in cano-
pies, movable walls, wind-tunnel doors,
or other projects—check on chis latest
BFG aviation "tirst”. Write ro The
B. F. Goodrich Company, Aeronautical
Dirviston, Akron, Obio.

B.E Goodrich

FIRST IN RUBBER



Auburn

Threaded-type

ROCKET MOTOR |
lgnitor Plugs |

with high altitude shield

Elbow and Con-
neclor Assembly

Designed and
made in any size
to meet your re-
quirements.

10 mm. 18 mm.
thread size thread size

Also makers of:
® Quick-action thermocouples
® Glow Plugs ® Jot Ignitor Plugs
® Thermocouple Spork Plugs
® Tail-burning lgnitors
® Aircraft Spork Plug Connectors
® Neoprens Terminal Collors

AUBURN
SPARK PLUG CO., INC.

AUBURN, N. Y.

Aircraft Division
1180 Raymond Blvd., Mewark 2, M. J
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190 W 49nd 5., New York 18, N. ¥
In Canada

Railway & Power Engineering Corp,, Lid
Hﬂnlr::l! * Moranda . Hﬂrlhnﬁu'r . .:.' ronto
Hamilton * Windsor ® Winnipeg
Sydney, Nova Scotia * Vancouver
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FAFNIR

Brilliant designing and solid performance have always characterized Grumman ships . . . from the
Hellcat of grateful memory to the versatile Mallard of today. More than a dozen years ago, Fafnir
Aircraft Ball Bearings were among the first components specified by Grumman. They're still a top
specification because of something unique about Fafnir, It’s an attitude and an aptitude . . . a way of
looking at ball bearings from the designer’s side, an aptitude gained from more than twenty years’
specialization in aircraft ball bearings. The Fafnir Bearing Company, New Britain, Connecticut.

FAFNIR DW SERIES . . . a double row design for added capacity
and double Plya-Seals for the maost complete protection from
contaminants and the most effective retention of lubricant,

This characteristically air-designed bear-

ing is one of the Fafnir Aircrafc Ball
Bearings specified by Grumman.
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FOR YOUR CONTROL NEEDS...use Macwhyte
cables...terminals... asmblies
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Macwhyte's “Hi-Fatigue” Aircraft Cable is avail-
able in reel lots, specified lengths or assemblies. It has uni- h
form, minimum stretch throughout the reel which provides >4 4 RO\ LYy
efficiency and economy in making assemblies, resulting in ¥ AR
maximum service,
Macwhyte “Safe-Lock” Terminals may be ordered loose
or attached to cable, ready for use.
Call a Macwhyte distributor or send inquiries direct to
Macwhyte Company. Catalog A-1 is available on request.

MACWHYTE COMPANY 2605 Fourteenth Ave., Kenosha, Wis.

Manufacturers of “Hi-Fatigue" Aircraft Cable » "Safe-Lock” Cable

Terminals » Cable Assemblies » Tie Rods » Braided Wire Rope Slings
Bright, Galvanized, Stainless Steel and Monel Metal Wire Rope

WHO'S WHERE

Changes

P New Appointments—Raymond ). Fencl
has been named service manager of Conti-
nental Motors aircraft engine division, suc-
ceeding A, Vandenberg who recently re-
signed . . .F. Kent Bradford 15 new asst.
manager of Fairchild Aircraft’s sales and
service dept, . . . Dr. Milton Ure Clauser,
chief of mechamical and equipment section
for El Segundo plant of Douglas Aircraft has
been appointed Fmﬁ:&snr of aero engineer-
ing and head of school of aeromautics at
Purdue Umversity.

Travel Log

Secretary of Defense Louis Johnson sits on
a knoll ligh atop Vieques Island six miles
from Puerto Rico and contemplates tribula-
tions of total war as simulated by §0,000
officers and men, varions fleet and USAF
combat units duning Operation Portrex. Lt.
Gen, W. H. H. Momis, Jr., commander of
defense forces in the giant maneuver, sup-
plies a running commentary.

Six Boeing engineers from Seattle, and two
USA ofhcers are slated to complete a B-47
Stratojet indoctrination tour of major Stra-
tegic Air Command bases in this country by
Mar. 31. Representing Boeing are: Lysle M.
Wood, chiet engineer; W. H. Cook, acro-
dynamics asst, project engmeer; George S.
Schairer, acrodynamics and power plant
staff engincer; Kenneth Holtby, aerody-
namicist; and Herbert Clayman and Henry
Richmond, service engincers. With them
are Capt. J. H. Schaffer, AMC B-47 project
officer, and Maj. Guy M. Townsend, chicf
of AMC bombardment flight test section.

Honors and Elections

Jerome Lederer, Flight Safety Foundation
president, has been reappointed a member

of the committee on operating problems of
NACA.
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INDUSTRY OBSERVER

» USAF order grounding all Republic F-84E Thunderjet iighters will be
withdrawn this week as fast as corrective repairs and fight tests are com-
pleted. Engine trouble was traced to No. 2 bearing lubrication system 1n
the Allison J-35-17 engine and fix kits have been shipped to F-541 base
installations for the repairs.

> Piasecki’s H-21 helicopter has a flyaway price of $200,829, the USALK
disclosed last week, and is designed for a capability of picking up six
litter patients while hovering at its objective for 30 min., and returning
to a home base 250 miles distant.

» Canadair is completing a “VIP" version of the North Star DC-4M for
use by Canadian Prime Minister St. Laurent and other Canadian ofhcials.
Powerplants will be Pratt & Whitney R-2800s instead of Rolls-Royce
Merlins. Plane will be used by the RCAF for high-altitude and long-range
crew training when not hauling top brass around and will carry accom-
modation for a double crew.

» Watch for off-theshelf purchases by Navy of some helicopters for anti-
submarine warfare, preliminary to the design competition for new and
larger models still definitely planned. Most likely candidates are Sikorsky
H-19 and Piasecki HRP-2, with the Sikorsky model probably standing the
better chance due to earlier possible delivery.

> Swedish reports assert the swept-wing Flying Barrel J-29 jet hghter is
the fastest fighter craft in production “in the world” and that it has
attained speed of 953 mph. Approximately 500 of the planes have been
completed at the underground Linkoeping works,

» Goodyear Aircraft Corp., with three non-rigid airships available for sky
advertisement leasing, proposes a program to make airships available to an
advertiser for 145 guaranteed flying hr. a month for six months from May
1 to Nov. 1, with advertisers’ signs displayed on the ships in the daytime
and incandescent blinking signs at night,

> High-speed taxi tests of the Northrop XB-49 Flying Wing resulted in
the plane nosing over, catching fire and burning at Edwards AFB. Flight
crew escaped. Tests called for taxiing the plane faster than 100 mph. and
raising the nosewheel. Shortly after it was lowered again it shimmied

violently and collapsed as the tire failed.

> Pratt & Whitney's PT-2 turboprop is due to make its first flights in
April in the nose of a B-17 flying test bed. PT-2 is expected to be competi-
tive in power with the double-unit Allison T-40, rated at 5500 shaft hp.

» CAA plans to rent 100 hr. flying time for 10 inspectors in the Boeing
Stratocruiser, Lockheed Constellation and Convair-Liner for flight pro-
ficiency and familiarization. CAA also proposes to rent a Curtiss-Wright
Dehmel flight simulator trainer for $80,000 for a year's time, for traming
its agents in four-engine procedures.

> Assistant Air Force Secretary Harold Stuart is conferring with aircraft
manufacturers and airline operators in an effort to get a closer standard-
ization on airline transport requirements which can in tum be standardized
more completely with military transport requirements.

» Westinghouse Electric Corp., Gas Turbine division expects to assemble
its first J-34 turbojet engine at its newly-opened Kansas City plant this
month, and to be producing parts and assemblies at Kansas City by May.
Ultimate goal, to produce about 100 engines a month, is expected to be
realized in a year. Plant is the war-built factory previously occupied by
Pratt & Whitney. It is expected to be the most complete self-contained
jet engine plant in the country, when machine tool installations are all

accomplished.

» Continental Motors disclosed in the recent annual report of the corpo-
ration that it has been working on a ram-jet engine development for at
least a year.
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CHASE planes are designed
and built to withstand se-
vere landing shocks on short
or unprepared fields, pro-

viding maximum safety to
cargo and crew.

Examples of this rugged-
ness are the nose section of
welded steel tube construc-
tion, and sturdy bulkhead
between the flight and the
cargo decks.
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AVIATION CALENDAR
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Mar. 27-28—American Society for Testing
Materials, Committee D-14, spning meet-
ing, 1916 Race St,, Philadelphia.

Mar. 28-31—National Plastics Exposition,
sponsored by Society of the Plastics In-
dustry, Navy Pier, Chicago.

Mar. 30-31—Sixth annual helicopter forum,
sponsored by the American Helicopter
Society and the Institute of the Aero-
nautical Sciences, Ben Franklin Hotel,
Philadelphia.

Mar. 31—Creater New York Safety Council
conference on air travel safety, Hotel

Statler, New York, N. Y.

| Apr. 4-6—Engineering and Maintenance

conference, Air Transport Assn., Hotel
Continental, Kansas City.

Apr. 4-8—National Production E:-:]:[ﬂsitinn,
sponsored by the Chicago Technical So-
cieties Council, Stevens Hotel, Chicago.

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

Apr. 10-12—Annual convention, American
Society of Lubrication Engineers, Hotel
Statler, Detroit. ‘

Apr. 12—American Society of Mechanical
Engineers, Aviation and Gas Turbine di-
vision, Hotel Statler, Washington, D, C.

Apr. 16-20—Annual business meeting, Amer-
ican Assn. of Airport Executives, Neil
House Hotel, Columbus, Ohio.

Apr. 17-19—-1950 aeronautic meeting, So-
cicty of Automotive Engineers, Hotel
Statler, New York City.

Apr. 24-26—Airport Operators Council, third
annual meeting, Hotel Carter, Cleveland.

Apr. 26—Stainless steel walve clinic, spon-
sored by Cooper Alloy Foundry Co.,
Hotel Statler, Buffalo.

Apr. 29-30—Fifth annuval southeastern air
show and exposition, Jacksonville, Fla,
May 3-4—15th National Aircraft Standards
Committee national meeting, Aircraft In-
dustrics Assn. offices, Los Angeles, Calif.

May 5-6—Midwestern conference on fluid
dynamics and the national meehng of
the American Physical Society, fluid
dynamics division, University of Illinois,
Urbana.

May 18-20—Annual Meeting of Women's
National Aeronautical Assn., Tulsa, Okla.

Mayv 19-20—Seventh annual personal air-
craft meeting, sponsored bv Institute of
Aecronautical Sciences, Lassen Hotel,
Wichita, Kans.

May 23-24—40th National Aircraft Stand-
ards Committee steering committee meet-
ing, Washington, D, C.

May 25-26—S8th meeting of council for mili-
tary aircraft standards, Navv Dept., Wash-
ington, D. C.

May 25-27—Spring meeting, Society for Ex-
perimental Stress Analvsis, Hotel Statler,
Cleveland.

May 27-30—Wright Memorial Glider Meet,
South Dayton r\i:!pﬂrt. Dayton.

June 3-4—Air fair and industrial exposition,
Shawnee, Okla,

PICTURE CREDITS
13—Boeing Airplane Co.; 17T—Convair:

30—Pratt & Whitney: 34, 35—McGraw-Hill
World News: 47T—FPAA,
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NEWS DIGEST

DOMESTIC

Republic Aviation Corp. has notified
the government of its intention to
exercise 1ts option to purchase all
leased buildings and land not now
owned by the company at Farmingdale,
L. I. It is believed Republic will take
title early this summer. Buildings alone
comprnse over 1 million sq. ft. of floor
space.

Exports for February of personal and
executive aircraft of 5000 1b. and less
(airframe weight) reported by nine com-
panies to AlA totaled 21 valued at
$256,246 compared with 22 planes
valued at $124,129 reported by the
same makers for January. Companies
were: Aeronca, Beech, Bellanca, Cessna,
Engineering & Research, Piper, Ryan,
Tayloreraft, and TEMCO,

Airliners trailed ships in number of
passengers carried out of N. Y. during
February for the first month since
September. Ships carried 19,001 pas-
sengers compared with 18,450 who
went by plane.

An AF copter crashed and bumed in
Texas after it had flown into a flock of
birds. Reportedly the main rotor blade
broke. Crew of two were killed.

Severance pay details worked out be-
tween American Airlines and TWU
give two weeks pay to any employe with
one year or more of service as of Jan. 1,
1950: then the scale gives one week
severance pay for each year of service up
to a maximum of eight years. This ar-
rangement substantially follows predic-
tion in Aviation WeEk, Mar. 20. After
1951, the one-year severance allowance
will be discontinued unless renegotiated.
There will be no severance in event
ol a seasonal layoff lasting four months

or less, or if layoffs are caused by
grounding of a substantial number of

the company’s planes.

Howard Hughes has retained the
newly organized Washington law frm
of (Clark) Clifford and (Edward) Miller
to represent his interests, including
TWA., Clifford until recently was spe-
cial counsel to President Truman.

U. S. Atlantic Fleet ships and air-
craft, which have just completed Opera-
tion Portrex, have combined with
British, Canadian and Netherland fleets
for joint Operation “Caribex.” The
maneuver will test joint Allied coordina-
tion of anti-submarine technique and
evaluate air defense problems while
ships refuel under air and submarine
attack. Allied air units will simulate
air strike against Navy's Guantanamo
Bay, Cuba, base during the two-week
war game.

Texas Engineering and Manufactur-
ing Co., Dallas, has completed over-
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haul and reconditioning of 356th

Douglas C-54 transport for USAF, In- |

tegral fuel tanks of 128 were resealed.
An additional 19 are scheduled for over-
haul and reconditioning under Air
Force contract for MATS.

Four Boeing B-29 Superforts left
Andrews AFB, Maryland, last week
bound for Great Britain. Flight is first
of an eventual transfer of two groups of
B-295 to Great Britain. Planes were
flown by U.5. crews who will remamn
temporarily in England to assist 1
training RAF personnel in B-29 flight
technique.

Howard B. Dean, 53, admimistrative
vice president of Pan American World
Airways, died of a heart ailment last
week at his summer home in East
Hampton, L. I, N. Y. He was a banker
before affiliating with PAA in 1943 as
a vice president. He was appointed in
1947 as administrative vice president.
He also was a vice president and director
of Panagra.

FINANCIAL

Pacific Airmotive Corp. reports a net
loss of $24,961 durning year ending Nov,
1949, compared with a loss of $3,282,-
439 the previous year. The company
reduced its bank loan by $500,000 on
Aug. 31, although payment was not
due until Deec, 31." Cash on hand Nov.
30 was $727.,582, an increase of
$279,442 over the balance on hand the
same period of the previous year.

Lear, Inc. announces a net profit for |

vear ending Dec. 31 of 5510,496 on
cales of $7,368,000, compared with sales
of $5,326,000 for '48. Dec. 31 backlog

was $7,200,000 compared with $4,269,-

000 for the previous period. Haclﬂng
at Feb. 27, 1950 was %8,750,000 an
sales for the first two months of this
vear were $1,300,000.

INTERNATIONAL

DH Comet made Arst London-Rome
jet airliner flight in 2 hr. 2 min. during
a speed and fgu-:il consumption test run.
FPilot John Cunningham was disaE-
pointed in his speed (450-490 mph.
average).

IATA Clearing House reports January
turnover of international airline trafhe
transactions totaled $11,600,000 com-
pared with $11,9218,000 for Jan. 1949.
Late hling of claims rather than trafhc
decrease was given for slight falling off
of monthly total.

FAMA (Argentine Airlines) planned
to start scheduled DC-6 service between
Buenos Aires and New York last week.
Trathc stops are at Belem and Rio de
Janeiro, Brazil.
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VIATION

%re you taking full advantage of the constantly growing range of forgings?

Typical is this aluminum alloy forging with a projected area of more than 1,000
square inches used in the wing structure of a modern military bomber. Such
forgings are today made possible by the use of the largest die forging press in
America (18,000 tons).

For hammer or press die forgings of aluminum, magnesium or steel, Wyman-
Gordon engineers are ready to serve you—there is no substitute for Wyman-

Gordon experience.

Standard of the Tndustny fon Worne Than Scxty Years

Fﬂrgings ﬂf Aluml.mm, Maym:unl, Stﬂﬂl
WORCESTER, MASSACHUSETI‘S UL Sz S
HARVEY, ILLINOIS DETRGIT MICHIGAN
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| 1949 1948 Working Capital Backlog I
Company Income! Proft® Income! F"mﬁt’ 1949 Year-end 1949 Year-end
Beech Airerafts,. . .ocoivaives $20,651,905 $922 087 524 141,120 ""-n_. EH G26 26,249 431 %13,000, ﬂm
Rell Airceaft. ... .o..... 11,000’ 000 204142 15516643 347 122(L) NA. N.A
| Boeing Airplane, . ..........., 287,012,524 4,411 348 127,304,661 l,ﬂi,gﬂﬁ 40,000, (00 365,504, ﬂ?ﬂ
Consohdated Vultee?, ,........ 197,316,473 _'n , 113,156 113,345,506 11,978,795(L) 17,507,717 207, ﬂ]] ﬂ'ﬂ'ﬂ
Curtiss-Wnght. .......0..00 000 130,424, 594 2 ?5{] 361 112,888,950 5,313,298 78,123,098 131,?*:[',':”]}
Douglas Aircrafe®, . . 119,423,218 5 516, 700 120,087,856 5,829,206 57,767,620 275,499,000
Fairchild E & A..... ™A 'N.A. 30,850,075 1,552 382 NA. N.A.
Grumman Aircrafr. . 59,965,277 3,191,520 41,207,124 2,393,311 N.A. 154,000,000
Lockheed Airerafe. 118,627,066 5,450,670 126,508,810 6,239,380 28,741,000 229 746,000
Martin .. AR 53,425,943 5,131,500 73,587,908 16,710,762(L.) 11,085 131 71,655,000
North American®. cwwvais Lk T34, 0 7,306,409 04,782,739 6,779,561 42,867,287 228,000,000
R o s on2 4 105946 3’660, 665 63,657 526,976 10,200,000
Republic Aviation . .. ......... 4? 722,195 876,632 50,078,863 2,196 475 7,429 B69 36,983,000
Ryan Aeronautical®, . 15 DH 564 358,052 7,966,474 356,603 3,404,397 6,809,019
United Aircrafe........ EET,'DEE,EGE 10,093,182 200.125,736 9,423,718 79,609,993 310,000, 000
TRAEALS: s s o1, 417 426,341 $550,071,707 $1,151,053,130 515,042 446 $373,312,520 §2,041,396,709 l
1 Bnlos and other income, ? After taxos, 3 Fiseal year anding Nov., 30, 1048, N.A. Nat available,
¢ As of Oct, 30, 1949, ¥ Fisenl vear ending Sept. 830, 1949, ¢ Fiseal viear ending Oet. 31, 1944,
Source: Manufacturers' reports, MeDonnell reports for yvear ending Juna 30, and Northrop for vear ending July 31.
|
Big Year Assured for Plane Makers

Backlogs and better facilities add up to

best business outlook since war ended.

By William Kroger

The one-and-a-halt-billion dollar air-
craft manufacturing industry 15 taking
oft on its biggest postwar year.

Any cutbacks and ceilings on military
expenditures—such as bruited about
Washington can't stop it.

CGross income and prohts will be up
in 1950,

Deliveries wil]l be of larger units. That
means higher revenue. And efficient pro-
duction methods will squeeze more
profit out of every income dollar.

Political clamor for a slow-down on
government expenditures probably will
get louder before it dies. But it is ex-
pected to die after the fall election.
Even if procurement cutbacks are an-
nounced, they will not materially affect
industry results much before mid-1951,
leading manufacturers predict in their
1949 annual reports.

» Whv It Looks Good—Favorable out-
look for the industry is based on a back-
log in excess of $2 billion, and engineer-
ing and tooling activity last vear that
set up the plants for better output this
vear, Fact that manufacturers such as
Robert Gross, of Lockheed, and Donald
Douglas believe this year will be better
than last has this significance:

e Fvery company made a profit in 1949
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for the hrst time since the war, it 15 dis-
closed in Aviation WEEK's compilation
of annual reports from most of the
prime aircraft and engine contractors.
Aggregate proht more than tripled over
1948.

e Postwar high in deliveries was attained
in 1949 by several companies.

The uplnn]sm cxpmal,r,d by the manu-
tacturers rtpﬂrhﬂﬂ isn’t just for stock-
holder consumption. Operational facts
make it justified.

TRANSPORT BOOM

Surprisingly, there’s a mild boom in
commercial transport business. There
isn’t the industry-wide commercial back-
log this year that there was a year ago,
but on the other hand, there wasn’t sup-
posed to be. The transport business was
supposed to be marking time until the
advent of turbine power. Instead, Doug-
las, Lockheed and Martin are booking
sizeable new business and Boeing and
Convair think prospects are bright.

Douglas has orders for 32 DC- 6 types
for $30 million. Its commercial backlog
has risen slightly over the 1948 vear- ::mI
figure. Lockheed has orders for 41 Con-
stellations for $48,000,000. Its com-
mercial backlog jumped from only $14.-
529,000 at the end of 1948. The Connie

production line will be busy for another
vear on what Lockheed says 15 48 per-
cent of the industry’s total commercial
backlog.

Martin's business on 4-0-4 transports
for Eastern Air Lines and TWA s
much newer (Aviation WEEK, Mar.
13}, but it pinpoints the trend.

The commercial transport outlook is
dimmer for Boeing and Convair. Both
have completed deliveries on their air-
line orders. But both are hopeful that
they can generate new business for
turlm]:mp models of their transports,
and both will be in production for some
time on mulitary versions.
> Jet Transports—Boeing, Martin, Con-
vair and Douglas say they are J.'{.‘Eidj-' to
convert t]‘nilr existing tranﬂpﬂrh the
Stratocruiser, 2-0-2, Convair-Liner and
DC-6—to turboprop power. Pure jet
power is a different story. Douglas and
Lockheed are studying and qufmr*—-but
for different reasons.

Douglas indicates that the power en-
gineers are moving too fast for any man-
ufacturer to firm up an airframe design
“In one model alone,” Donald Douglas
tells his stockholders, “within a period
of four months thrust-power increases
of more than 100 percent have been re-
corded. Under such circumstances,
obviously it is unsound . . . to fix . . .
design of any airplane to fit a power unit
which mav become obsolete almost im-
mediately.”

So Douglas will wait, but ready “t
move ahead rapidly in this held.”
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Comparative Backlogs

Company

Begeh. Aareiatt s ssasnneevia
Ball Adrerall ccciceissnasnnas
Boeing Adrplane .. iociviz s
Consolidated Vultee ...........
Curtiss-Wright . . .

EXOMEIE AMCTREE o s o s nos supismnnsos
Pircnild B&A .o.vmovsnsm v
Gromman Arverabt ... ccoiavinq

107,000,000

Year-End Backlog
1948 1949 ‘
316,000,000 $13,000,000
30,000,000 N. A,
445,741,075 365,804,690
156,000,000 207,000,000
127,000,000 132,700,000
232,989,000 275,499,000
84,200,000 N

154,000,000

Lockhesd Aircraft . ......c005.. 195,901,000 229,746,000
IVRAIERE: 2 e e S AT S 88,097,141 71,655,000
North American .......ccuoness 350,000,000 228,000,000
Plasecki .... N. A. 10,200,000
Republic Avigtion ......ovun.. 52,000,000 36,983,000
(As of 3/1/49)

| Ryan Aeronautical ......000404 11,700,000 6,509,019
Phnited Adreratt oo varasaivsis 335,000,000 310,000,000
TAXRAES: iumisveins T $2,261,628,216 $2.041,396,709

N. A.: Not Available.

Lockheed has a different reason for
hﬂldinrg back on jet transports., “The
cost o u:]::velupmg airplanes has multi-
plied many times,” President Gross re-
ports. “Added to this are the lengthy
and costly process of cerhﬁr:atmn by
CAA and the fact that corporation taxes
have risen sharply the last ten years .

“We have taken the position that
modern air transport is an essential part
of our national defense and that partici-
pation in development of new transports
is a proper function of the armed
forces .

MISSILE HEDGE

Next to atomic weapons, guided
missile development is under the
thickest security blanket. This vear,
the manufacturers give a clearer idea
than ever before of how deeply they're
in the missile program.

Most manufacturers are in one phase
or another of guided missile work. They
can’t tell much about what they are
doing, but woven into their comments
is a new strand of the aviation industrial
fabric: electronics.

Terms and phrases strange to aircraft
manufacturing are the tip-off: aero-
physics, nuclear reactor technology, tele-
metering, guidance systems. But the
aircraft manufacturers have shown
enough adaptability to get along in the
new field:

e Convair has missile contracts with
both Air Force and Navy and is in-
volved in development of both frames
and internal components. Convair’s
MX-774 Air Force missile already has
been tested.

® Curtiss-Wright is working on power
units for Eludﬁ'c] missiles.

e Douglas is devoting more than 50 per-
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cent of the engineering effort at the
Santa Monica plant to guided mussiles.
Company is the pnme contractor on two
guided missile projects and proudly
boasts that its “bumper”-WAC missile
has “carried the Douglas insigne to a
record altitude of 250 miles and a record
speed of 5000 miles per hour.”

e Martin is in production on two types
of missiles for the Navy, the huge
Viking research rocket, two of which
have th:ﬁ fired, and the KDM-1 ramjet-
powered Gorgon IV, used as a target
drone. Company has 300 engineers
working on design and testing of fre
control radar systems, missile guidance
systems, telemetEnnn devices and an-
tennas for airborne uses. Reflecting the
change that has come over "air::rﬂfl:
manufacturing,” more than 25 percent
of these engineers hold doctor or master
of science degrees.

e North American now has 900 em-
ployves in the aerophysics section, as
against 775 a year ago, who ply their
trade with such facilities as a supersonic
wind tunnel (the industry’s largest) and
a rocket engine test center.

e Ryan has completed one contract for
an air-to-air missile, the Firebird, for
the Air Force, and is continuing guided
missile work for the Air Force and Navy.

EFFICIENCY

Manufacturers are making more
money with fewer employes. More and
better machines is one reason. An-
other is better housekeeping. Spurring
this development in many cases is the
government incentive contract which
provides that the company and govern-
ment split anv saving over the target
price,

An example of how it goes is found at

Lockheed. F-80 jet hghters now are
being delivered al: one-sixteenth the
cost of the first experimental models,
and five-eighths the cost of the planes
of the ﬁrst roduction order.

It will take only one-third as many

man-hours to PICI{in.lEE the 200th Con-
stellation this summer as it did to pro-
duce the 100th about three years ago.
At Douglas, production economies en-
abled the company to slice 10 percent
off its spare parts prices.
» Machines and Men—One of the main
reasons for the Lockheed performance
is the $5 million it has put into new
facilities and equipment—and what the
money has bought: Such items as a 200-
ton metal-stretching press; $231,000
worth of portable and standard tools;
20-ton Ceco stamp hammer; 5000-ton
triple-action hydraulic press to be in-
stalled late this year; a $466,000 new
building for the new machinery.

Other companies, notably Curtiss-

Wright and Martin tightened up pro-
duction efhciency with new men or
men in new places. Management reor-
ganizations accounted for much of the
improved showings (page 39).
» Spotty Record—There were no losses
among the major companies in 1949,
but some showed declines in sales and
profits. In one case (Bell) this was due
to a strike; the sharp upturn at Boeing,
however, was due to unminterrupted pro-
duction following a strike in 1948.

The total backlog of companies re-
porting was down over the 1948 vear-
end fizure. One logical reason was the
good production record. Here's the run-
down on the individual companies re-
centlv issuing annual reports:

BOEING

Like many another manufacturer,
Boeing reported production reaching a
postwar peak. By last week all but one
of its 55 Stntﬂcrmsers had been de-
livered, 47 last year. In addition, “sub-
stantial” deliveries nf B-50 bombers and
C-97 Stratofreighters were made. Early
in the year, Boeing-Wichita cleaned up
its order for YL-15 Scout liaison planes.

Most of the planes delivered in 1949
rolled out of the Seattle plant. In the
vears immediately ahead, that situation
may change. The B-47, says Hﬂmng,
looks now as if it will be the company's
principal production item. It will be
produced at Wichita.

But for the rest of this vear, and into
1951, C-97 production will continue at
Seattle, As the last of the present order
moves down the line, Boeing hopes right
behind it will be a turboprop version.

» Alwavs in Seattle—Boeing President
William M. Allen indicated that Seattle
will always be the company's home and
hcadquartﬂrs The facility that last year
brought in the industry’s biggest sales
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In the Air w:th Boemg s Flying Boom

STEP-BYSTEP PICTURES, just released, show details of new
Boeing Flying Boom aerial refueling system in actual mid-air opera-
tion. Above photo, taken from side sighting blister of B-29 tanker,
shows B-50D taking on fuel load through telescopic boom.

r
I
|
|

el

FROM THE NOSE of a B-50, the B-29 tanker looks like this as it
lowers the boom to refuel the Superfortress. End of the pipe hts
special receptacle on top of the bomber's fuselage. Fuel 15 pumped
by the tanker at high speed into the bomber’s tanks.

and backlog (see table) will be the cen-
ter of Boeing basic engineering and re-
search work.

At Seattle Boeing is developing the
flying boom refueling system, the XB-52
bomber, small gas turbines for indus-
trial use, and guided missiles,

CONVAIR

Consolidated Vultee was one of the
three companies to show a loss in 1948.
Last year it turned up with a spanking
53 mﬂlmn -plus prﬂﬁF;:, free and clear
because previous years’ losses carried for-
ward, left no tax liability. And there is
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still left about $8 million of prior years’
losses to apply against tax liability for
this and subsequent years.

When Floyd B. Odlum assumed con-
trol of Convair, he made no secret of
his desire to pitch the company’s future
on mulitary business, Growth of Con-
vair's military backlog indicates at least
temporary success. In 1949, Convair:
® Sold 5167 million to the Air Force;
$6 million to the Navy; $24 million to
commercial customers,

* Got contracts for 75 more B-36 types
and 48 T-29 twin-engine trainers, and is
negotiating for more B-36 business.

® Showed backlog of $187 million in Air

V-SHAFPED “RUDDEVATOR” control, below midway point in
boom, stand ont sharply in this side view of operation. Their lead-
ing edges carry B. F. Goodrich anti-icing strips containing heated
wires, Slip-way doors retract during normal flight.

STOWED AWAY, the Boeing-developed Flying Boom refueling
pipe is shown in a close-up as it is inspected by a flight test crew.
Support rigging, holding boom in place, also can be seen in side
and rear views of tanker in flight. Note anti-icing strips.

Force business; $20 million in Navy
business; and less than $1 million in
commercial business,

Convair sees no trouble in keeping its
two plants (Ft. Worth and San Diegﬂ}
busy. At Ft. Worth is the B-36. At San
Diego is the T-29, parts for the B-36
and major assemblies for the B-530, pro-
duced under contract with the Boeing
company.

CURTISS-WRIGHT

Real test of the new management at
Curtiss-Wright will come this year. Re-
sults of the last six months of 1949.



were an improvement over the first part
of the year (see page 39). The corpo-
ration now has policies on quality con-
trol, cost control, budgeting and sched-
uling “on a scale not before attempted
in the aircraft industry.” And its pro-
duction staff reports direct to President
Roy T. Hurley, who cut his production
eye-teeth in  the highly competitive
automobile industry.

C-W's report touches on two signifi-
cant factors: Engineering and research
expense in 1949 climbed to $11,910-
865 from $6,419,078 in 1948, and sales
of its engines increased. Revenue from
development contracts declined. It ap-
pears as if future emphasis will be on
research and engineering for immediate
production,

DOUGLAS

Douglas moves into its 30th anni-
versary year expecting to attain its
heaviest production since wartime. It
has its first Air Force production order
(66 C-124s) since the war. Its employ-
ment (18,941) is the highest since the
war and is still going up. It expects
DC-6 production to step up for the
next few months, and continue steady
throughout the year. '
» Disappointment—But the outlook,
rosy as it is, has at least one darker spot,
Douglas is frankly disappointed in the
airline reception of its Super DC-3.

The plane “appears to us and to
many careful and conservative students
of air transport,” says Donald Douglas,
“to provide the utmost in proved reli-
ability, world-wide acceptance, econ-
omy, and efhciency in operation for the
minimum of expenditure.” Still, “re-
sults from this new development have
not yet come up to our original esti-
mates or revised expectations.”

The vigorous advertising and dem-

onstration campaign on the Super DC-3
brought in only one order: Three for
Capital Airlines.
» Deliveries—While dollar value of
Douglas sales in 1949 fell slightly be-
low 1948, number of planes delivered
increased:

1949 1948

IS vitanhana 5 46
AD ........... 283 218
Misc, ..ovuenn. 1 6
289 270

Military sales increased greatly, from
569,695,000 in 1945 to $101,900,000
in 1949. At the same time, other sales
dropped just as sharply: in 1948, $48.
887,000, in 1949, $15,522,000.

Military work is just as prominent in
Douglas backlog. The $275-million
backlog 1s now 44 percent Air Force, 51
percent Navy, and 5 percent other busi-
ness, almost the same as a year ago.
» Production Outlook—But the gratify-
ing thing to Douglas is that C-124 or-
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der. Production on it is expected to
hit its stride this summer and keep
Santa Monica workers busy for a long
time to come.

Douglas also is moving into produc-
tion on an order for more than 100 F3D
Navy jet night fighters. The AD series
also is mm production.

LOCKHEED

Lockheed’s production
among the most promising,.

This summer it runs out of F-80 or-
ders, but its other four production types
will carry on with present orders well
imto 1951, Here's the run-down:

e Constellation backlog is 41 with last
of current orders due out about Febru-
ary of next year.

e 1-33 and TO-2 (two-seat trainer ver-
sions of the F-80 for both Air Foree and
Navy) production will start to taper off
the last half of this vear, but continue
until the fall of 1951.

o I-94 is just going into production and
it will continue throughout 1951. And
Loockheed expects more orders.

e P2V will continue on Lockheed lines
until near the end of 1951, on the
strength of Navy orders for 45 more
of the long-range search planes.

On top of all that, Lockheed has its
XI-90 penetration fghter up for Air
I'orce evaluation tests next month.

» Deliveries—Lockheed last vear in-
creased 1its deliveries, cven though its
dollar sales declined a bit. It shipped
505 planes, compared to 373 the year
before. Air Force got bulk of the total,
443, including 6 Constellations, Navy
shipments totaled 52, including one
Connie. 1¥-80s accounted for about 450,

All this amounted to 35 percent
more planes than in the preceding year,
But the fact that most of them were
I-80s, at a low price, pulled the total
sales down, President Gross says.

NORTH AMERICAN

North American is moving ahead on a
contract for 268 T-28 tramers and ex-
pects to be in volume production this
summer. Meanwhile, NAA's flight test
engineering activity—six planes at that
Ftt;—lgﬂ—indicﬂt{.‘s gﬂr}ﬂ prospects for new
business.

Already, North American has orders
for 43 B-45 models and 55 AJ-1s. In-
itial deliveries on the A] order were part
of last year's shipment of 339 planes
(AviaTion WEEk, Feb. 6).

UNITED AIRCRAFT

Possessor of the industry's biggest
1949 proht, United Aircraft Corp.
thinks it 1s due in large part to a bit
of sound forecasting five years ago.

Frederick B. Rentschler, board chair-
man, says:

“Ohr judgment of five years ago re-

outlook s

quires no revision today. As we had
anticipated, piston engines still power
all operational commercial transFurtﬁ as
well as all production t}’EEE of heavy
military bombers. In the five years im-
mediately before us, medium and per-
haps heavy bombers powered by jet tur-
bines will become operational. It is also
likely that jet turbine-powered commer-
cial transports will be put into limited
scheduled operation, although we antici-
pate that piston-engine transports will
continue to dominate this field through
this second five year period.”

»P&W Outlook—Total of 1401 J42
Turbo-Wasps and J-48s have been or-
dered to date, of which 265 are J-48s.
Initial flight tests of two Air Force
prototype highters powered by the J-48,
North Amernican F-93 and another (un-
officially identified as Lockheed F-94B),
“indicate Air Force interest.”

Other types of gas turbine power-
plants of P&W’s own basic design, still
classified, include both propeller-turbine
and turbojets.

Pratt & Whitney at vear’s end
reached its highest monthly peacetime
total of production of aircraft engine
horsepower. The R-4360 Wasp Major
3500 hp. engine continues the most 1m-
portant engine of its type in military
and commercial aviation, savs United.
Order for 356 Wasp Majors of advanced
and more powerful design (compound
version) was received from the Air Force
late in 1949. In the same month, the
4000th Wasp Major was delivered. for
installation in a Consolidated B-36.

About 75 percent of all airline trans-

ports were P&W engines.
> New Fields for Ham Standard—Hamil-
ton Standard recently eliminated the
word “propellers” from its  division
name, in anticipation of diversihcation.
Propeller and parts production exceeded
that in 1948, In United Aircraft’s re-
search wind tunnel, Ham Standard savs,
it obtained hrst confirmation of the su-
personic propeller concept. But associ-
ated vibrational and structural problems
remain unsolved.
» Dallas Deliveries—Chance Vought at
Dallas delivered in 1949 22 of an order
of 30 F6U-1s. First of a limited order
of F7U-1 Cutlasses was completed in
the hrst quarter of 1950,

Production of the F4U-5N Corsair

night fighter continued on schedule.
Progress on scveral pilotless aircraft
projects was reported excellent.
» Sikorskv Record—Sikorsky had a pilot
order for five H-19s, and an initial order
from the Armv for §52-2 helicopters. It
delivered the 200th unit of the §-51 to
the Navy in November.

Initial tests in the world’s largest
privatelv-owned jet engine laboratory,
Willgoos Turbine Laboratorv, were
conducted early in 1950, and the com-
plete unit is to be in operation by mid-
year.
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Modified B-25 Pushed as Trainer

North American claims B-25-] would cost AF one-fifth

what it pays for new navigation trainers.

By Alexander McSurely

Backlog of approximately 1400 North
American B-25-] twin-engine bombers in
usable condition can be called upon if
the Air Force buys the proposal of
North American Aviation to modify the
plane in four versions: as a traier for
pilots, navigators, or radar bombing and
as a 10-place personnel transport.

Estimates are that the modihcation
would cost USAF something less than
$100,000 per plane, as compared to
around five times that amount for the
only new twin-engine trainer the USAF
has ordered since the end of World
War Il—the navigation trainer version
of the Convair-Liner.

North American made its pitch for
the trainer business last week after
months of preliminary discussion, by
conducting a demonstration with a pro-
totype modified version of the B-25-]
at Washington National Airport for
USAF and Navy personnel.
> Longer Fuselage—Inspection of the
modified plane shows major apparent
structural change is lengthened fuselage
—from 52 ft. 11 in. to 55 ft. 1023 in.
This 15 accomplished bv replacing the
original nose section with one approxi-
mately 3 ft. longer and about 15 in.
wider. Aft of the nose section, fuselage
is unchanged except for new windows
and a tail cone, Wing and empennage
are unchanged, and the demonstration
plane used the same Wright R-2600
engines (1700 hp. each) originally speci-
fied for the plane.

North American quotes data on the
modification for use of six basic power-
plants, and a seventh variation of one
of the six. These include the Wright
R-2600-13 at 1700 hp. (sea level). The
Wright R-1820 at 1475 hp. (S.I..), and
the following Pratt & Whitney engines:
R-2000 at 1450 hp. (5.L.); R-2800-CA-3

AVIATION WEEK, March 27, 1950

at 2400 hp. (wet) (S.L.) and 2100 hp.
(dry) at 3000 ft.; R-2800-CA-5 at 2400
hp. (wet) (S.L.) and 2300 hp. (dry) at
600 ft.; R-2180-EL at 1800 hp. (wet)
at 2500 ft. and 1650 hp, (dry) at 5000
ft.; R-1550 at 1200 hp. at 4900 ft. (All
hp. ratings quoted for takeoff.)

> Nacelle Changes—Modernization ot
power plant installations includes: Re-
moving individual exhaust stacks and
replacing with collector ring and single
outhboard stack: automatic shutoff at
firewall for fuel, oil and hydraulic fluid
controlled by propeller feathering
switch.

Noise level in the cabin has been
reduced to around 120 decibels, said
to be below that in a DC-3 transport.
This has been acconiplished by careful
soundproofing of the fuselage, using a
mica coating on the skin plus a Fiber-
glas insulation layer, and a layer of balsa
wood in the floor. This noise reduction
is a2 major engineering change since the
combat B-25 was recognized as one of
the noisiest airplanes in World War II.
P Seating Arrangement—As a personnel
transport, the plane has six seats forward
of the wing and four seats (two in tan-
dem and two side bv side) in a rear
compartment,

Narrow passagewav at left of center
section connects the two compartments,
A bunk with storage space underneath
accupies the right side of center section,
Under center section floor is a baggage
compartment ftted into the former
bomb-bav opening. An elevator door
closing flush with the bottom of the
fuselage can be lowered from the bomb-
bay opening by a modified electric homb
hoist, for baggage loading. Door is sta-
bilized with guide tubes at each comer
and beefed up to serve as a platform
for the luggage.
> Over 300 Mph.—Using its original
R-2600 engines, the plane has a top

speed of over 300 mph, and service ceil-
ing of 28,500 ft. Top speed of 272 mph.
was quoted for the combat version
B-25-], indicating that the new version
has been cleaned up considerably aero-
dynamically in spite of the widening of
the nose and the somewhat bulbous plas-
tic nosecap for radio antennas and
equipment.

In pilot trainer version the plane

seats pilot, co-pilot, instructor and a
third student.
» Radar Bomber—In a radar-bombing
trainer version there is provision for
instructor and four students plus pilot
and co-pilot. All student stations are
completely equipped for radar bomb-
ing. Bomb-bayv racks would hold nine
100-Ib. practice bombs or eight 100-1b.
cluster bombs while wing racks support
eight 100-1b. practice bombs. At master
student station, a radar control box and
scope image recording cameras are lo-
cated, while radar indicators and other
instruments are located at three other
student stations in aft fuselage.

Navigation tramner version uses same
seating arrangement, with student sta-
tions equipped for four types of naviga-
tion, dead reckoning, celestial, loran and
radar, and with additional navigational
equipment at the master student station.
> T-6 Program—Use of the B-25 in un-
modified state for training purposes,
and success of North American in its
maodernization program for the single-
engine T'exan T-6 trainer, are factors in
the campaign North American is con-

ducting for the B-25 trainer modifica-
hon,

In addition to 720 T-65 which North
American has modified or is modifying
for USAF, the manufacturer has mod-
ernized nearly 200 for foreign nations,
running the planes through on an assem-
bly-line basis. Presumably much of the
economy in a B-25 modernization pro-
gram would result from a large enough
order to permit a similar assembly line
program.

In favor of the modification program
is the B-25"s World War II record as a
dependable, easv-to-fly plane and stable
bombing platform.
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Temporary Truce on Air Budget

House group tentatively approves President’s 1951 AF
and Navy aviation budgets, but hits fund impounding.

Temporary truce between Congress
and the Administration over streng’i of
the Nation’s air power resulted last
week when House Appropriations Com-
mittee tentatively approved the Presi-
dent’s proposed $5.Z-billion Air Force
and $1.6-billion Naval aviation budgets
for the 1951 fiscal year essentially intact.

Slashing $43,962,000 from adminis-
trative and operational outlays, the com-
mittee approved a $5,190,904,000
USAF budget ($4,580,615,000 cash and
$610,289,000 contract authorization).
The Budget Bureau has recommended
$5,234,866,000 ($4,624,577,000 cash
and %$610,289,000 contract authoriza-
tion). The committee approved $1,632,-
862,000 for Naval aviation, making a
slight increase (for housing) over the
$1,632,292,000 proposed by the Budget
Bureau.

This is the program which the funds
would implement:

e Strength. Air Force would operate 48
groups (including four obsolescent
groups) and 13 separate squadrons, ap-
pr-:-ximatf:]? the current year's numerical
strength. The Navy would sustain 48
air combat units (9 carrier groups, 12
Marine air squadrons, 20 patrol squad-
rons, 7 anti-sub warfare squadrons), com-
pared with 75 for the current vear (14
carrier groups, 23 Marine squadrons, 30
patrol, and 8 anti-sub squadrons).

® Procurement. USAF would procure
1383 aircraft, as against 1250 for the
current year; the Navy would procure
817, predominantly jet fighters, com-
pared with 798 procured during the cur-
rent year.

® Research and development. USAF
would have $205 million available, com-
pared with %210 million during the
current year; the Navy would have $74
million, compared with $77 million this
Vear.

Developments indicated, however,
that the fghting spirit against the
Truman-Johnson defense economy pro-
gram is still strong in Congress:

House Appropriations Committee, in
its accompanying report, lashed out
against the Administration’s reduction
in USAF strength from the 58 groups
provided for by Congress for this year
to 48 groups. "“There is no warrant or

justification for the thwarting of a major .

policy of Congress by impounding of
funds. If this principle of thwarting the
will of Congress by the impounding of
funds should be accepted as correct,
then Congress would be totally in-
capable of carrving out its constitutional
mandate of providing for the defense of
the nation.” the committee said.
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> No Executive Cutbacks—Legislation
barring executive cutbacks (over hive per-
cent) in defense appropriations until the
Secretary of Defense first consults with
the House and Senate Appropriations
Committees was introduced by Chair-
man Carl Vinson (D., Ga.) of the
House Armed Services Committee. It
has the unanimous backing of Vinson’s
group. Rep. George Mahon (D., Tex.),
chairman of the Appropriations Subcom-
mittee of the Armed Services, com-
mented: “All other secretaries have
voluntarily consulted with our commit-
tee,”

Congressmen expressed apprehension
over military reports of the country’s
diminishing air strength. Maj. Gen.
F. H. Smith reported that the reduced
procurement program now would lead to
a tapering oft of USAF’s striking force
to about 34 modern groups in 1955-56.
Vice Adm. John H. Cassady testified
that at the present procurement level,
the Navy's present combatant strength
of 6233 operating aircraft (4389 regular,
1844 reserve) would be weakened to
3000 in ten years.

Following are details on 1951 fiscal
vear funds for USAF approved by the
House Committee:
® Procurement, $2,310,289,000 (%1,-
700,000,000 cash and $610,289,000
contract authorization)—with a $%726.-
151,000 carry-over from this year, the
total fund availability will be $3,036,-
440,000. Of this, $1,525,000,000 will
go to liquidate existing contracts, and
the remaming 5$1,511,440,000 will be
applied as follows: Aircraft construction,
$1,365,106,708; guided missiles, $17.
000,000; electronics, $115,000,000: in-
dustrial mobilization, $13,974,392; pay
increases, $358,900.

e Research and development, $182.611 -
000—with a carry-over of $22,461,000,
impounded by the President this year,
there will be a total availability of $205,-
072,000, This will be used: $32,524,000
for research; $120,729,000 for develop-
ment: $12,450,000 for operational engi-
neering; $35,580,021 for management
and operation; and $488,979 for pay
increases. It includes $35,900,000 for
suided missile projects. Both were ap-
Emv&r] as recommended by the Budget

ureau.

e Maintenance and operation, 51,010,
000,000—a reduction of $31,662,000 in
the Budget Bureau’s proposed $1,041.-
662,000, which the committee said
could be met through efhciency meas-
ures. USAF will support 235 installa-
tions, compared with 248 which were
backed this vear.

e Military personnel, $1,245,000,000, a
reduction of $9,375,000 in the Budget
Bureau's $1,254,375,000 recommenda-
tion for travel, clothing, and subsistence
pay. USAF plans a 416,000 strength
over the coming year, a slight cutback
from the current 417,000.

® Administration, 555,620,000, a reduc-
tion of $2,925,000 in the Budget Bu-
reau’s $58,545,000 figure.

e Components. The House Committee
approved the Budget Bureau recommen-
dations, as follows: USAF reserve, $73,-
235,000; Reserve Ofhcers Trainin

Corps, $10,600,000; Air Nationa
Guard, $103,935,000.

® Real Property Construction, $25,000,-
000—the amount recommended by the
Budget Bureau. USAF reported that
with this allocation it would have a total
availability of $51,445,000 to move for-
ward with its five programs: the radar
fence; the longrange guided missile
proving ground, in Florida; the Air En-
gineering Development Center; Alaska
housing; and miscellaneous. USAF re-

orted that all but $1,000,000 of the
giﬂ*ﬂﬂﬂ.ﬂﬂﬂ appropriated by Congress
for AEDC this year was frozen by the
President, and that only $600,000 has
been obligated to date.

The House Committee approved the
$1,095,496,000 ($620,000,000 cash and
£475,496,000 contract authorization)
recommended by the Budget Bureau for
Naval aircraft procurement.

With a $124,797,000 carry-over, the
Navy would have a total availability of
$1,220,293,000. Of this, $530,000,000
would be used to liquidate current con-
tracts, leaving $690,293,000 for obliga-
tion, as follows:

e Piloted aircraft procurement, 5633,
627,855. (Navy disclosed it contem-
plates procurement of four $4,000,000
lighter-than-aircraft.)

e Pilotless Aircraft, 513,000,000,

e Modermization, $%26.650,000. 518§.-
600,000 will be used to equip aircraft
for anti-sub warfare, including radar,
sonobuoy receivers, magnetic detectors.

e Technical equipment for service train-
ing, $1,700,000 ($518,000 for engines;
$980,000 for electronic equipment;
193,000 for armament).

e Ordnance for new aircraft, $15,247.-
000, salary increases, $68,145.

The $537,366,000 approved by the
House Committee for mnaval aircraft
and facilities was slightly more than the
$536,796,000 recommended by the
Budget Bureau,

It includes:

e Research and development, 574,775.-
685—allocated $24.753,565 for piloted
aircraft; $12,366,300 for zuided missiles;
$14,156,198 for power plants; $13,098.
246 for electronics; $10,401,367 for
supporting programs.

e Industrial mobilization, $4,064.491.
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® Flight operations, $62,467,000, This
would support 5900 operating aircraft
in the regular Navy, 4399 combatant

and 1511 logistic support aircraft. This
compares with 5598 operating combat-
ant planes this year.

® Aircraft overhaul, $153,264,225.

e Station operations, $101,766,598 to
maintain 50 stations, 35 continental and
15 extra-continental. This COMmpares

with the current 55—38 continental and
17 extra-continental.

® Alteration and replacement of facili-
ties, $14,266,000,

® Supporting equipment and services,

$26,820,231,

e Naval Reserve. Flight operations,

$20,573,300; aircraft overhaul, $43,705,-

gg&; and for station operations, $9,067 -
7.

® Administration, $3,417,158.

Potent Punch

Rocket-armed B-36 may
revolutionize
fighter tactics.

USAF will test an all-rocket-armed
B-36 late this summer which Air Force
sources predict will revolutionize
present bomber-fighter offense-defense
tactics,

Missile, armament and bomber de-
sign experts are completing modification
plans at USAF headquarters for trans-
mission to Wright Field where actual
modihcation will be made. Plan is to
mstall six turrets of twin rocket
launchers—one forward, two top-side,

bomber-
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one each port and starboard, and one

in tail.

_Presﬂnt armament consists of 16
Z0mm, cannon in 8 turrets which are

operated by a GE central hre control
system,

lests will directly affect long-con-
sidered plan of USAF to replace con-
ventional machine guns with rockets
on its hghters assigned to interceptor
missions. Conventional .50 caliber
weapon is already obsolescent in view
of sonic-speed rate of closure of present-
day hghters.
> Rocket Missiles on Bombers—If tests
are successful—and ground development
testing has indicated that airborne tests
will be—conventional machine guns on
the big bomber are scheduled for early
replacement by rocket supersonic mis-
siles having a fve-mile range and later
utilization of a missile with a 30-mile
range.

Indications are that the B-36 rocket

weapons test will be made using the
Hughes missile, MX-904, the only
major development in the air-to-air feld
scheduled for test this year. The
Hughes rocket has an estimated gross
weight of 75 pounds, including a 10-1b.
war-head. The new rocket has a speed
of Mach 2.5.
» Greater Accuracy Needed—Prime dif-
ficulty in missile development is in at-
taining pin-point accuracy. As a result
USAF is concentrating on semi-active
radar homing devices. The electronic
brain guides the missile to an attacking
craft regardless of evasive action taken
by the enemy.

Rocket defensive weapons could
make the giant B-36 an almost im-
pregnable aerial fortress in that ability
of an interceptor to come within range
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TURBO-LINER NACELLE

Cutaway sketch shows installation of the
Allison T-38 turboprop engine rated at 2750
hp. as it will appear in the Convair-Liner
which General Motors has purchased as a
flving test bed, dubbed the “Turbo-Liner.”
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Advantages of the installation in permitting
cleaner nacelle and resultant decreased drag,
are expected to give additional speed gains
for the airplane above that resulting from
the gain in power.

of the bomber would be negligible.
Plan 15 feasible due to ability of B-36
to carry heavier, longer-range rocket
missiles than an attacking interceptor.
Rockets will be launched, according to
missile experts, at maximum radar
sighting ot an enemy, track the inter-
ceptor at supersonic speed, and ex-
pioded within lethal range by means of
a proximity fuse.

Despite dithculties in absolute guid-
ance accuracy, radar guidance mechan-
isms are already far in advance of mis-
sile engines and fuels. “Brains” for mis-
siles have been developed and are
test which can guide a rocket with a
Mach 2.0 speed with simulated range
tests up to 2000 miles. Eventual hope
of USAF is to reach an electronic con-

trol capacity in the 5000 miles range by
1955.

AF in Quandary Over

Fairchild Successor

General Muir S. Fairchild, 55, Vice-
Chiet of Staff, USAF, died of a heart
attack at his quarters in Washington
last week leaving a vacancy in Head-
quarters Command which will be difh-
cult to All.

General Fairchild was promoted to
four-star rank March 27, 1948, when
he was appointed Vice-Chief. When
USAF’s Air University was opened at
Maxwell AFB in 1946, Fﬂifﬂ@li]d was
named commanding general of that in-
stallation. He remained at that com-
mand until advanced to Vice-Chief two
years 3%:1

He had organized and directed the
university to be what he termed a
progressive prewar school instead of a
%Ijme Iti] hold a post-mortem on World

ar II.

His death leaves Air Force in a
quandary as to who might fill the vital
second-in-command  executive  post.
While some observers lean towards Lt.
Gen. Lauris Norstad as likely successor,
most informed sources believe his vouth
and lack of top administrative experi-
ence will preclude his nomination to
that position.

Ranking officer in the Air Force,
General Joseph T. McNarney, is now
serving as special assistant to Defense
Secretary Johnson. Prediction is that
MecNamey would be a doubtful candi-
date because post would be a step-down
in command hierarchy.

Most likely candidate is Lt. Gen.
Nathan F. Twining, due to be replaced
in Alaska in June by General Norstad.
Actually there are seven generals eligible
for the post. These are Lt. Gens. John
K. Cannon, Geo. E. Stratemeyer, Ennis
C. Whitehead, Kenneth B. Woaolfe,
Idwal Edwards (now acting Vice-Chief
of Staff), Twining and Norstad.

Nomination to the post will not be
made for at least 10 days.
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Insurance Plan for Fixed-Basers

Arrangements by Americo with NATA and AOPA
are expected to cover 2000 operators, 10,000 planes.

Arrangements under which aviation
insurance coverage will be provided to
members of two aviation groups, the
fixed-base operators who are members
of National Aviation Trades Assn. and
the members of Aircraft Owners and
Pilots Assn. are being finalized by the
American  Mercury  Insurance  Co.
(Americo), Washington, D. C,

G. C. Whalen, Americo president,
foresees a potential of covering approxi-
mately 2000 operators in NATA and
coverage on  approximately 10,000
planes in AOPA.

Coverage of the NATA members ac-

cording to a plan completed by Amer-
ico, NATA, and National Insurance
Underwriters, St. Louis (Aviarion
WEEK Jan. 16) is expected to be split
between NIU and Americo on a geo-
praphical basis, Americo will handle
Fast and West Coast states, and NIU
will have the middle section of the
U. 5. More specifically, Americo will
cover Maine, New Hampshire, Ver-
mont, Massachusetts, Connecticut,
Rhode Island, New York, New Jersey,
Pennsylvania, Delaware, Marvland, Vir-
ginia, North Carolina, South Carolina,
Georgia, West Virginia, California,
Washington, Oregon, Arizona, Nevada,
Idaho, Utah and District of Columbia:
NIU takes the rest of the country.
» Experience Rating—Operators’ cover-
age will be on an individual experience
plan subject to individual inspection of
the airport operation, for fAnal deter-
mination of the rate quoted. Whalen
expects to write insurance on an hourly
basis for larger operators, if business
warrants it.

Typical of the type of business Amer-

ico expects to write in the operators’
field, was the company’s trial experience
with 100 operators in the calendar vear
of 1949, with an average premium paid
of $1400. Loss ratio for these operators
was “‘satisfactory” for the company,
Whalen said.
» Reinsurance—Coverage will include
fire, theft, windstorm and liability.
Whalen expects to reinsure to protect
his company against liabilitv or prop-
erty loss above 55000 on anv one claim
and over $15,000 maximum loss on a
an dover $15,000 maximum loss on a
“catastrophe” such as a major fire,
tornado, ete.

A four-page inspection report form

which is used in examining an operation
to determine how it shall be rated,
classihes such items as aircraft, mainte-
nance practices, Hight supervision, char-
ter operations, pilots and instructors
employed, aircraft rental practices, phys-
ical hazards, fire protection, construc-
tion of buildings, airport layout, in-
cluding fencing and spectator control,
fueling facilities, rescue equipment, em-
plove morale, reputation and experience
of management, caliber of bookkeeping
and records, whether operation will con-
tinue after GI fight training program 1s
finished, etc.

> AOPA Contract—AOPA’s contract
with Americo provides that the insur-
ance company will provide “the broadest
coverage obtainable at a substantial dis-
count from normal rates,” Whalen
stated that his company “intends to
maintain™ its rate differential below
normal rates in the event that other
companies adopt his Jan. 1, 1950, pub-
lished rates.

Typical of Americo rate “indications”
for AOPA members are;
® Aircraft hull. Rate of $3.70 per $100
of insured value for ground coverage
only on a basis of 50-59 percent of the
manufacturer’s list price, for a plane
with list price under $4000.
® Aircraft liability. $12 premium for
55000-510,000 coverage for bodily in-
jury liability excluding passengers; $15
premium for $5000 limit property dam-
age liability; $28 premium for $5000
passenger bodily injury liability (1 seat);
55 premium for $500 medical payment
liability for pilot, and $4 premium for
similar hability for each passenger.

For aircraft over $15 thousand value

and for multi-engine aircraft, owners are
asked to complete application forms and
submit them for rate quotations,
» Non-Owners—Liability insurance for
non-aircraft owners, for planes which
they may fly but do not own, will be
provided for bodily injury liability, prop-
erty damage and passenger liability, at
rates 75 percent of those quoted for
planes owned.

Americo is a new insurance company,
but its president has been active in avia-
tion msurance for many vears, and oper-
ates his own Beech Bonanza.

His new relationship with AQPA,
follows a previous contract arrangement
with the pilots and owners group under

which Lloyds of London was the insur-
Ing dagency in an arrangement made by

Whalen.

BRIEFING FOR DEALERS
AND DISTRIBUTORS

> AIRPORTS RATED-Of the na-
tion's 6200 civil fields, only 11.5 per-
cent are rated “above average” or
“superior” by AOPA members in the
iccently completed 1949 rating period.
California, ranking second in number of
airports, had the largest number of
rated airports. Rating system is based
entirely on reports received from mem-
bers during the year.

» COPTER UTILITY-In only four
minutes, a Murrayair, Ltd., pilot and
copter placed 2000 ft. of guide cable
during a rural power line installation
by Hawaiian Electric Co., Honolulu.
Operation is said to take a six-man
ground crew about two hours.

> AIR MARKER AID—Worth of air
markers can be attested to by two Air
National Guard fighter pilots who were
unable to get imto Logan Airport,
Boston, because of snow and only had
15 min. gas supply left. They spotted
a community marker which guided
them to a 2500-ft. landing area at
Revere, Mass.

> MUST READING — Approaching
spring good flying weather also means
extreme atmosphere instability making
for frequent thunderstorms and torna-
does, and pilots and operators would be
advised to brush up on their weather
knowledge. Good material on these un-
favorable weather phenomena is found
in CAA Bulletin No. 25 titled

“Meteorology for Pilots,” written by
B. C. Haynes, U, 5. Weather Bureau.

> NEW FLOTTORP PROP—-A con-
trollable-pitch prop in 65-85-hp. range
selling for as low as $249.50 is being
produced and marketed by Flottorp
Mfg. Co., Grand Rapids, Mich. Of
Beech-Roby design, the new prop has
plastic-coated blades and stainless steel
leading edges.
> WIN A PRIZE—Acromatic Propeller
Div,, Koppers Co., has opened a
jingle contest for its dealers and dis-
tributors, They are being asked to sub-
mit ideas on upping Aeromatic sales
and to complete the following jingle:

There was a young pilot named

Hugh,
Who bought a plane—made of
bamboo,
How his girl did snicker,
At a plane made of wicker,

First prize is a vear’s subscription to
Fsquire, second prize a vear's subscrip-
tion to Look, and five prizes of a year's
subscription to Coronet.
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Take Off—Climb—Cruise —with the

Mobil

AIRCR

Flying Red Horse!

Signs of Safety and Performance
at over

“_,, 1,000 U.S.
AIRPORTS

Ever since the Wright Brothers’ first flight at hatty
Hawk,leading air pioneers have relied on the exceptional
dependability of Socony-Yacuum Aviation Produets,
Why accept less than the best for your plane?

Widest Wingspread on U.S. Airlanes

SOCOST-VACUUM OIL C0,, I8¢, and Afliliates; MacHOLis PETEOLEUM C0,, CENERAL PETROLEUM CORP.
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INTER DUCT NACELLE SKIN

Formerly made of 24 SQ, now
formed two at a nme of 24 5T
on a Hufford, Eliminated exces-
sive breakage, heat treatment,
refrigeration and straightening
of parts.

INTER SCOOP DUCT SKIN

Hufford process reduced break-
age from 355 to 155 besides
eliminating crown roll.

FUSELAGE FRAME

Formerly made of two "2 sec-
tions welded rogether, this 1%
hard stainless steel frame is
now stretch-wrap formed in
one operation from a brake

formed hat section.

TAIL PIPE SHELL FAIRING

Formerly required 3 operations
to complete this part—20 min-
utes stretching plus two opera-
tions on a drop hammer, Part
15 now stretch-wrap formed on
a Hufford in 45 seconds.

PILOT'S CANOPY FILLET

One hour’s time employing
both drop hammer and power
hammer for completion of chis
part was reduced to three min-
utes on a Hufford stretch-wrap
forming machine.

20

Tru: HUFFORD STRETCH-WRAP FORMING PROCESS
is quick, accurate, efficient. Both sheets and extru-
sions are handled with equal ease—usually on the same ma-
chine, The process uniformly stresses the marterial, raises
yield and often ultimarte strength of the finished parrt.

Stretch-wrap forming saves time and needless ex-
pense by eliminating many second operations such as straight-
ening, planishing, heat treating, refrigerating, crown rolls and
drop hammer work.

It allows for greater versatility of tooling—enables
formation of oddly shaped parts—even permits forming two
parts of suitable design simultaneously.

With Hufford, there's less wastage of stock—break-
age is almost nil, Costs are further lowered by overall time
savers—machines are quick to set up—no fussing with ex-
perimental die locations; machines operate at high produc-
tion rates, almost totally eliminare need for hand labor, thus
reduce fitting and assembly man-hours.

Any way you look at it, if you bave forming prob-
lems, yau'll find the advantages with Hufford! Machine sizes
and ronnages for all requirements,

MACHINE WORKS, INC.

207 NORTH BROADWAY

REDONDO BEACH, CALIFORMIA

bnforiurers of HYDRAULIE STRETCH FORMING EQUIPMENT - "..'Iilﬁ-il_[- HYDRAULIC
FLEVATORS - STRETCH LEVELIMG TABLES * HYDRAULIC TILE PRESSES - CUSTLM MACH|MNE
TCOLS - SFECIAL HYDRAULIC APPLICATIONS

AERONAUTICAL ENGINEERING

What Is Actual Value of Service Testing?

Students of question say that one way to find out is use

of probabilities methods of evaluation.

“What does service testing prove?”
That is currently one of the most hotly
debated questions in aviation. The
answers range all the way from “every-
thing” to “nothing,” with the prepon-
derance of technical opinion on the
latter.

Data as are available are of such a

random nature as to be largely inad-
missable in the debate, Yet many of
the costly conclusions now gaining sup-
port are based entirely on such data.
If such a debate could be confined to
the realm of harmless speculation, its
heat could be contained; unfortunately,
however, its outcome has vital economic
consequences to all concerned and
these have attained such proportions
as to demand an immediate answer.
» Military Practice—The frst question
to be answered is: ““What has been the
experience to date on the usefulness of
aircraft service testing?” Methods used
by the military services vary widely
from those used in civil aviation.

Service testing is a large and sepa-
rate branch of the aircraft procurement
function in the Air Force. The Air
Force normally places an initial order
with the manufacturer for a service test
quantity of aircraft, usually 13, built
and flown wholly for service test pur-
poses. This test program will accumu-
late about 25,000 hours of flight time
on the group, will require more than a
year, and will cost about 55 million.

Assuredly, on the basis of these fg-

ures, this :appma-::h to the problem 15
infeasible for the commercial aircraft,
both as to the expenditure and as to the
time nvolved.
» Manufacturer., Airline—On the com-
mercial side, the aircraft manufacturer
accumulates  300-500 hours of flight
time on his prototype at his own ex-
pense. This flying is basically in the in-
terest of performance, stability and con-
trol determination, but the fact that
it is an accumulation of flight time on
the airplane makes it inseparable from
service testing.

The regional office of the Civil Aero-
nautics Administration then subjects
the airplane to 75-150 hours of flight
time to determine if its performance,
stability and control meet airworthi-
ness requirements,
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The airplane is then subjected to the
currenl:ljr required  150-hour  CAA
“accelerated service test,” but all flight
time to this stage of the program has
been financed by the manufacturer.

The plane then is turned over to the
purchasing airline, which is required to
operate it on a 100-hour proving run
over each route it is planned to operate
the plane. This testing is supervised
by the Air Carrier Operations Division
of the CAA.

In addition to this required flight
time, the manufacturer will usually
have flown the airplane an additional
100 hours on demonstration flights for
other customers, tests of changes and
modifications developed by the ensuing
program, sales tours, etc.

us, a new transport airplane has
received 800 to 1000 hours of service
testing by the time the frst airline
passenger steps aboard.
» How Opinions Differ—And vyet what
has this 1000 hours of testing proved?
Three major postwar transport aircraft
have been grounded at tremendous cost
because of fatal crashes, although each
of them had been tested for thousands
of flight hours (including time in pas-
senger service) prior to the accident.
It 15 on the basis of this evidence that
participants in the debate insist that
service testing proves nothing.

The solution proposed immediately
following these accidents invariably
was: “Subject new aircraft to longer
and more rigorous test periods before
t:ertifving them for passenger carrying.”

But is this the answer? Many engi-
neers say no, and hold that even an un-
usually high number of test hours does
not insure against a sudden failure in
the next hour. All agree that service
testing 15 required, none agree that
even an huge accumulation of time is
absolute pmuf of safety.

The solution to the problem, ob-
viously, is to determine the true limita-
tions of service testing and thus place
its value in accurate perspective.
> Question Posed—In the case of com-
mercial aircraft, its value must be de-
termined in economic terms, by defini-
tion. That this concept treads danger-
cusly close to placing a dollars-and-cents
value on human life is unavoidable,

-Design error /

i

Mainfenance _‘_,.-"’

Faults/hour of operation

h‘:a 1F—-l-rl--—; +-A1 rline ﬁ-:htdil.lhd SErVICE--

CAA test’  VAcc. service test

Fig.l. General form of occurrence
foults in aircraft operation

Total cost

Hours of ﬁﬁ:mﬁ-nn

Fig.2 General form of cost variation
for design error correction

tor the moral obligation involved does
not admit to selection of any rational
units. The question, then, can be re-
phrased: “At what point in aircraft
service testing does its cost begin to
outweigh its results?”

If that point can be determined with
reasonable accuracy, then the optimum

number of service test hours will be
conveniently defined.

> Faults—We will first define, by the
word “fault,” all of the things that can
go wrong, ranging from a simple
“blown” fuse to complete destruction
of the airplane in a crash. This defini-
tion obviously excludes the pilot’s
judgment, in which major errors com-
pletely invalidate all technically de-
rived conclusions.

Broadly, there are two types of air-

craft faults—design errors; and malfunc-
tions of equipment, generally defined
under the term “maintenance”.
» Curve Representation—Fig. 1 pre-
sents the general form curve for the
variation of these two types of fault
with hours of airplane operation. No
accuracy whatever is claimed for the
curves shown; they are intended to
show only the general relationship.
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Mo claim 15 made as to the relative
positions of the two curves; each may
be lower or higher, depending upon the
airplane 1 question,

It 1s the sense of Fig. 1 that faults

due to design error and faults due to
maintenance follow opposite trends.
* Design Errors—It 15 seen that design
errors are manifest immediately upon
beginning of flight test and, as thesc
are progressively corrected, diminish rap-
idly until they approach zero. It fol-
lows that the greatest number of these
are detected durma the manufacturer’s
initial flight test of the airplane, the
second greatest number during the
CAA flight test, the third greatest by
the accelerated service test and fourth
greatest by the airline proving run test.
After its entry into passenger service,
the airplane develops a decreasing num-
ber of design errors until '-.Iltl_hl:”\. none
are uncovered. -

This enrve does not purport to reflect
the relative consequence of various
errors, since this 1s manifestly impos-
sible. None can say whether mislocation
of a fuel tank vent forward of a heater
air mtake involves more serious consc-
quence than use of a stepped wedge
htting between outer wing panel and
center section., The ordinate is simply
the faults developed per unit time,
> Costs Considered—Turning now to
Iig. 2, we attempt to express the rela-
tionship in Fig. 1 in economic terms
by breaking down the cost of faults
into its tu.n components—cost of oper
ating the airplane during the test and
the L'IJ:JI of correcting the design errors.

[t is seen that the most rapid ex-
penditure for correcting design errors is
at the initial stage of flight testing.
This follows f;mn the more flu.Ju-LnI.‘
occunrrence of design errors in the initial
fight test stage, as shown in I9g. 1,
111-.! In ul-.l:h:m the general experience
that the major, hence the most costly,
errors are discovered hrst. The curve
of ﬂlnh’r time cost to {]L"I.L']{'J]‘J these
errors, 15, of course, assumed a straight
line. It mﬂ be remembered I'IHE I}u:'
ordinate in Fig. 2 is total cost and not
a rate,

This hgure indicates that at some

flight time the cost of merely fiving the
airplane in an attempt to discover de-
sign errors equals and then exceeds the
cost of correcting the error. This chart
15 not only useful for determining this
point but permits some arbitrary per-
centage of errors to be computed.

For example, the number of flight
hours required to detect 90 percent,
75 percent or 50 percent of expected
engineering errors can be determined
rmdlh' by a hornzontal line located at
the desired percentage point on the
ordinate and its intersection with the
curved line,

» Maintenance Factor—I1g. 3 is a pres-
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entation of the mammtenance side of the
picture, The abscissa, again, is hours
of npudt:un and the ordinate 15 rate In
dollars. The dashed horizontal line rep-
resents the idealized revenue per umit,
such as passenger-miles, airplane miles,
airplane hours, ete,

The two plots interscct at some nume-
ber of hours of operation at which the
cost of maintenance just equals the
revenue from operation of the airplane.
|'he area between the two curves to
the left of this mmtersection mdicates
profit, that to the right indicates loss.
Obviously, at the time these two curves
intersect, operation of the airplane will
no I[ln_:-:;m' he in'::ﬂl,l]ﬂc.

[t is the purpose of Fig. 3 to show
that maintenance difhculties are n-
herently an economic function and that
when t]n“.'n dpp[ml:]l n]‘.u.mtnrf revenue
the airplanc is automatically retired be-
cause of economic considerations alone
and without necessity for regulation.

This study, then, would tend to elim-
inate maintenance difhculties as a log-
ical target for service test and remove
the problem of their discovery from
consideration as a service test function,
This does not mean that their discov-
ery is not an important function of serv-
ice tests but indicates that they need
not be subject to service test regulation
by the government, since they are auto-
matically handled by airline economic
considerations.
> Total Cost—Total cost required to
develop and eliminate faults in a new
transport plane is shown in Fig, 4, a
plot of the combined cost of flight
time, the correction of design errors
and maintenance.

This fgure shows that the cost
climbs precipitously in the early stages
of testing, levels out for a period of
flight hours, then begins to climb agamn.
The level portion is that area in oper-
ations when design errors have been
reduced to the level of maintenance,
so that the latter becomes of more 1m-
portant economic concern than the
tormer, To the right of this point main-
tenance causes the' curve to climb up-
wirds until the airplane is retired.

This figure can also be interpreted

to show that the rate of expenditure for
fault discovery and correction drops to
a minimum at the point indicated by
the level portion of the curve.
» Cost Divisions—Fig. 4 also 15 used to
indicate the respective regions of re-
"1]]”':]"-.]}}:] ity of the I]I.]I'I.'I'lf"l-ft'l'll'f.“ and
the CAA on the one hand, and the
air carrier on the other. It would appear
that it was the responsibility of the first
eroup to reduce the cost of developing
and correcting design errors to the level
of daily maintenance costs and that at
this point their joint responsibility ends,
both economically and from safety con-
siderations,

The graph can also indicate the limit
to which the manufacturer can reason
ably be expected to go in absorbing the
cost of fault discovery and correction.
It 15 clear that the carrier's expenses do
not start until the level part occurs.

FFurthermore, the manufacturer’s
costs have been pure out-of-pocket ex-
penses, whereas that flying to the right
of the level portion of the curve 1s that
done by the airline in carrying revenue
phu{_nmn The dotted line indicates
the maintenance cost minus flight time
costs, which are not tEJ:H'_;;E:Ihlen Fault
discovery, since the airplane is being
ﬁuun in regular operation.

> Analysis Possible—It is the purpose of
the fore ”{J]I']" to indicate that there

exists me thods for the rational analysis
of the service test problem and that the
various considerations, particularly those
dealing with the manufacturer’s re-
sponsibility, can be delineated.

It further indicates that the results
to be L‘*.]:It.t..’[‘l..l'.l. from a given quantity
of service test time can be predicted
with reasonable accuracy. Generally, it
15 not necessary to know whether or not
all of the "bugs” have been worked
out of an airplane or to determine the
amount of service testing required to
accomplish that end.

All that 1s required is a means of
determining what percentage of “bugs”
a certain amount of service testing can
reasonably be expected to work out.

It remains now to develop data by
which the ordinates and abscissae of the
accompanying charts can be expressed
m  numerical, and therefore usetul,
form. Jerome Lederer, acronautical en-
sincer and director of Flight Safety
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Buy from PARKER..AND BE SURE!

THE PARKER APPLIANCE COMPANY
17325 Euclid Avenue * Cleveland 12, Ohio
5827 W. Century Boulevard, Los Angeles 43, Cal.

peel XS dxoM NIIW MOITAIVA

EVERY PARKER AIRCRAFT FITTING
CONFORMS TO LATEST AN SPECIFICATIONS

® New production—no surplus—offered by America’s
original source of aircraft fittings.

® Precision-manufactured on modern equipment, in
conformance with approved quality control.

® Every PARKER fitting can be trythfully certified as to
physical properties and chemical analysis.

In addition to a complete line of AN hydraulic

and fuel fittings, PARKER makes fittings for jet engines
and other special applications.

Write for Chart No. 719, containing useful reference
data on aircraft fittings.

Note: The AN flare tube fitting is covered by
PARKER'S UI. 5. Patent No. 2,212,183.

arker

TUBE FITTINGS - VALVES - O-RINGS




AN 3000 AND
1500 PSI HYDRAULIC
SHUTTLE VALVES

"t

PRESSURE T o EMERGENCY
INLET PORT W ] i
@ I »

- SCHEMATIC

QUTLET
PORT

Outstanding Feafures:

+ ENDURANCE TEST—20,000 SHUTTLING CYCLES,
3000 PSI (AN REQUIRED—2,000 CYCLES)

4 SHUTTLE IS “"ONE PIECE” CONSTRUCTION

4 AN APPROVAL ON -4, -5, -6 for AN-6209, AN-6217,
AN-6277, AN-6278 ... ALL DASH NUMBER
VARIATIONS COVERED

4 ALL AN ENVELOPE AND SIZES -4, -3, -6,
-8, -10 AVAILABLE

4 MEET OR SURPASS ALL REQUIREMENTS OF
SPECIFICATION AN-V-3c

4 RATED FLOW CAPACITIES—1.2 to 10.5 gpm.
4 TUBE OD % to %

FOR DEPENDABLE PERFORMANCE...
Specify ADEL for complete

engineering specifications and
counsel, address ADEL
PRECISION PRODUCTS CORP
10777 Van Owen. Burbank, Calif.

pDEL

ADEL PRECISION PRODUCTS CORP. BURBANEK, CALIF. » HUNTINGTON, W, V&

RAILWAY & POWER ENGINEERING CORPORATIOMN, LIMITED

CANADIAN REP
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Poisson’s Distribution

Each of the probabilities of the
various faults to be considered are
multiplied together to obtain an
m'r-;ralli' probability of occurrence.
The mean of this distribution, m,

is then inserted in the following

funchion:
m?

m? m"

i

The results obtained from this
computation give Poisson’s expo-
nential series.

Foundation, has suggested that there
are dependable means of accomplish-
ing this job.

It is his opinion that aircraft “bugs”
occur as random events and not within
the laws of probability. If the latter is
true, the problem would be greatly
simplified and the familiar binomial dis-
tribution of “bugs” could be used to
predict the frequency of their occur-
rence.

» Poisson’s Distribution — Lederer sug-
gests, however, that use can be made of

| Poisson’s exponential function for solu-
| tion of the problem (sece box). This is

simply a special form of the binomial

| distribution to include a prescribed

random distribution. This function is
widely used in solving problems relat-
ing to the occurrence of random events.

It is currently being used in Eng-
land m studying the incidence of air
traffic at airports. It is also being used
in the U, 5. i studies of industnal
accidents to determine insurance rates.
Ivar C, Peterson, head of the AIA tech-
nical service, has suggested that data
available from the Daily Mechanical
Defects Reports of the airlines to the
CAA can be used to determine the
probabilities inserted in Poisson’s for-
mula.

The processing of these data is a
simple computing job, but what is re-

uired is a study of the applicability of
?hesc methods to the prablem.

Several manufacturers plainly have
stated that they cannot afford further
extensions of service test time as is
strongly desired by the CAA. Because
of the absence of these required data,
the CAA, the Air Line Pilots Assn.
and some airlines strongly urge addi-
tional service test time requirements
in the conviction that this is the only
reliable path uncovering a greater pro-
portion of “bugs” in a new plane.

[t is believed by many engineers that
the availability of probability data com-

| bined with considerations of the eco-
| nomics of the problem will provide a

more rational aPpmach to the problem
of aircraft service testing.
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Famous last words: ““I won't stall out,
I've got too much air speed!”
"'F?S,. i
i
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v The Birdmen's Perch

You won't hear a crack like thar from
Air Force or Navy trained flyers, because
they know you can stall ar high speeds.

But—there are still plenty of lightplane
pilots who figure thar the phenomenon
is restricted to high-speed planes.

Actually, you can hit a high-speed scall
in any plane. This maneuver is seldom
demonstrated in civilian flying because
it's plenty rough on both plane and pilot.
Always remember: ata given air speed,
you can curve the flight path of a given
plane only so sharply. Try to exceed your
plane’s limitations and—tut-tut, such a
promising pilot, too!

AND NOW. ..

Leave us have a moment of silence for
those embattled pilots who haven't yet

E——— e

discovered the wonders of Gulfpride Avia-
ton Oil—Series D!

Listen—you can hear the laborings of
their tired engines on the way to over-
hauls,

What a pity some pilots don't know
that Gulfpride Aviation Oil—Series D—
is the world's finest detergent dispersant
oil for hornizontally opposed engines. It's
the only aviation oil put through Gulf's
exclusive Alchlor Process to remove extra
carbon and sludge formers.

How sad these same pilors don't realize
that Gulfpride Aviation Oil—Series D—
could increase their periods between over-
hauls up ro 100%!

Pass the crying towel, Maggie.

LITTLE KNOWN FACTS DEPT.

Ah—bur there's good news at LaGuardia
tonighe! If the lights burn a liccle lacer
than usual, if a few scheduled flights fail
tomaterialize, blameitallon A. P, Magner,
Asst. Chief Disparcher for Pan Am.

For hus L.K.F. (with proof, mind you),
this august personage has earned the most

honorable Commission of Perch Pilot (br)
—*bottom rung," that is.

Now, A. P., if you'll just forgetr your

ecstasy fora minute and come down from
the chandelier, we’ll make with your
LK.FAW.K.P. (For youse guys what

can read: Lirtle Known Faces About Well
Known Planes.)

“Due to fuel consumption, the Boeing
Stratocruiser loses weight in flight ata
rate equal to one adult passenger dis-
embarking every 3 minutes."

Your Commission 15 en roure, A. P..
trot out the gilc-edge frame,

Hey, you, the guy weepingin his beer. . .

—

Don't remain unsung forever, Send vour

Little Known Facts Abour Well Known
Planes —with PROOF—rto this address:

GULF AVIATION DEPT., GULF BUILDING
PITTSBURGH 30, Pa,

Gulf Oil Cerporation . . . Gulf
Refining Company... Marketers of

-

EN FUEL RUNS LOW, DON'T |
.Julg'r HOPE ’*?ﬂl’.l HAVE |
ENOUGH LEFT

BECAUSE GAUGE
SOME 2
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When it’s made of metal
and vou want it built
properly ... and quickly
...and at the right price
—come to ROHR. Pro-
ducts for Boeing, Con-
vair, Lockheed, North-
rop, North American
and many more of Avia-
tion’s famous names are
now being made here.
And the proven produc-
tion skill, equipment, engine-
ering ability and experience
that makes them at ROHR is avail-
able to you, too. On your next job...see ROHR.

"-"':", s

X
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Illustration: SEAM WELDER built especially by
ROHR to handle tubular assemblies of high
temperature alloys up to 120 inches long.

AIRCRAFT CORPORATION | —

In Chula Vista, California...? miles frem 5an Diege

Soil Quick-Hardened
Into Landing Strip

Recent development of a new chemi-
cal process for the stabilization of soil
mayv permit, in the event of war, more
rapid advance and better deployment of
Air Force groups in combat theaters
than was possible in World War 11.

With this process, an ocean beach or
some soupy, muddy area can be con-
verted into an adequate landing stnp
in less than a day. Soil contaming as
much as 30 percent water by weight
can be given a tough, rubbery surface
suitable for landing operations within
five hours after treatment.

» Soil Locked—Developed at Massachu-
setts Institute of Technology under
sponsorship of Lngineer Research and
Development Luaboratory, Fort Belvoir,

Va.. the process uses calcium acrylate, |

a chemical absorbed by soil particles.
I'wo other compounds employed are
sodium  thiosulfate and ammonium
persulfate. These last cause the cal-
cinm acrylate molecules to lock to-
gcther, so that, in effect, the soil parti-
cles are joined as the “innocent by-
standers” in a fast chemical reaction.
> Strength Data—Tensile strength of

the soil five hours after treatment 1s |

from 5-10 psi. If the surface is allowed to
dry for a week, this may increase to
500 psi., with accompanying loss in
elasticity, But rewetting the soil returns
it to elastic and tensile strength condi-
tions that existed five hours after treat-
ment.

In recent MIT tests, a 3-in.-thick soil

block withstood, without noticeable in-
dentation, the weight of a car moving
over it 24 hr. after treatment. A 16-1b.
steel ball dropped from a Leight of 7 ft,
rebounded about 6 in. without damage
to the test section.
» Cost High—MIT 15 optimistic that
current tests now being conducted will
prove that the process is suitable for
use under unusual high and low tem-
perature conditions. Present costs of
the chemicals are said to be high, but
it is believed that mass production of
these products would lower their cost to
a reasonable level.

The development project was guided |

by an MIT steering committee, and
administered directly by Professor John
B, Wilbur, head of the MIT"s civil en-
gmeering department.

Besides Wilbur, other members of
the steering committee were: Dr, Har-
old C. Weber, professor of chemical en-
gineering and chairman of the commit-
tee; Dr. Emst A. Hauser, also professor
of chemical engineering, in charge of all
chemical work on the project; Dr. T,
William Lambe, assistant professor of
soil mechanics and executive ofhcer of

the project; Donald W. Taylor, associ- |
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HARTMAN RELAYS PROTECT
BOEING’S B-47 BOMBER

Mindful of the lightweight
efficiency and trouble-free perform-
ance of Hartman reverse current cut-
outs and other d-c devices in military
and civil aircraft, Jack & Heintz
called on Hartman to supply vital

JAH GC-18 2B-Valr
Control Panel.

Phaoto: Courtesy Jack & Heiniz
Precision Industries, Inc.

relays for the J&H GC-18 control
panel installed in the Stratojet.
Each of the aircraft’s six gener-
ators is protected and regulated by
an individual GC-18 control panel
equipped with five Hartman relays:

(1) Differential-Voltage and Reverse-Current Relay — Connects gencrator
to bus when generator voltage exceeds battery voluage; disconnects generator

from bus upon reversal of current.

(2) Ground Fault Relay—Senses ground fault; when faule exceeds set value,

relay de-energizes generator.

(3) Overvoltage Selector Relay — Senses load current to detect Benerator
producing overvoltage and automatically sets its overvoltage relay to trip
at lower voltage than other five relays.

(4) Equalizer Relay  Disconnects regulator equalizing circuit from r:qu:-.li_zur
bus to avoid pulling system voltage down when generator is inoperauve.

(5) Overvoltage Relay — Senses overvoltage and cuts out generator. Relay
has inverse time characteristics to prevent nuisance trips.

(6) Contactor and Dropout Relay (Not Shown)— Located in fuselage near
main bus, six of these compact units, each controlled by a GC-18 panel, con-
nect and disconnect generators from bus during both starting and generat-

ing conditions,

Typical of Hartman design and
manufacture, relays in the B-47
are just a few of the many d-c devices
engineered for the aircrafe industry.
Whenever your problem involves
d-c¢ controls, turn it over to Hartman

where it will receive prompt atten-
tion . . . where it will be analyzed
and engineered with an efficiency
that comes from nearly half a cen-

tury of spf:t:iuiiiﬂa:iun.
[ L

the Hartman Electrical Mfg. co.

MANSFIELD, OHIO
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CLARY
TURNBUCKLE

BARREL

Part £AN-155

Manufactured in

compliance

with JAN-P-105

full range

of sizes

Fully machined

from brass

Full range

of sizes

Immediate

delivery

Now... Machined by CLARY

for Strength and Precision

Machined by Clary to specification from brass. The manufacturing
processes are controlled by the quality control specification JAN-P-
105.This assures extra strength, absolute precision...and the rugged
dependability that is synonomous with aircraft hardware by Clary.

Clary

ORDER TODAY

AIRCRAFT

DIVISION

serving the aireralt indusiry since 194)

425 E. 54TH STREET, LOS ANGELES 11, CALIFORNIA « CEntury 2-9221 « Caoble Address: CLARYMULT

GGL-NV

HARDWARE

ate professor of soil mechanics; Alexan-
der ]J. Bone, associate professor of
lhighway and airport engineering; and
Dr. Francis E. Vinal, assistant pro-
fessor of ceramics.

Shop Courses Held

For Martin Designers

Shop familianization courses for de-
sign engineers and draftsmen have paid
off in reduction of basic production
costs, according to Willhlam P. Gonee,
supervisor of change-order in Glenn L.
Martin Co.’s engineering department.

art of an overall program to pro-
mote efheiency and  economy, the
courses have been stressed because it is
estimated that fully 30 percent of the
fabricated value of an aircraft is nor-
mally under the control of the design
engineer.

Growth of the industry has made it
impractical for engineers to follow their
designs on to the shop floor to observe
detail manufacturing sequences. And
it 1s impractical for the tooling special-
i5ts to be called upon for advice in more
than a small fraction of the daily cases
in which the designer's decision affects
fabrication costs. For example, on pro-
duction design of one plane alone, about
300 men are at the drawing boards.

Goncee says: “There 1s no wholly satis-
factory substitute for a refresher sys-
tem which places shop know-how di-
rectly into the design engineer’s hands—
the man whose decisions, made binding
at the initial stage of each airframe’s
manufacture, dictate precisely what
factory processes are to be employed.

“Just such a program of training, one
that brings engineering personnel—in-

cluding supervisors and department

heads—in direct contact with the shop
and its people, was set up . . . More
than a hundred engineers, in groups
of 20, have already taken advantage of
these shop familiarization courses.
Meeting in the evenings, groups frst
attend a lecture stressing the compara-
tive cost factors involved in forming
and fabrication by alternative methods.
They then visit the shop—for demon-
strations.

“The courses cover the various stand-
ard operations in the shop and the na-
ture and purpose of each process
involved. Following an operator’s dem-
onstration, wherever possible, individ-
nals of the groups themselves parhici-
pate—often accomplishing turret-lathe,
shearing, milling, welding, explosive
riveting and even drop hammer opera-
tions . . ., Various aircraft parts are
shown them—uneconomical items be-
ing contrasted with equivalent parts
made from revised designs. The ses-
sions usually close with questions and
answers.”
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nlt...supercharger...ﬂr complete wing assembly—every

BOlt for the Douglas spare part carries at least one inspector’s stamp.

This stamp is the hallmark of quality workmanship —your

guarantee of precision fit!
blue Genuine Douglas spares reflect the latest engineering
& 9 @ . . i

changes. Replacements are made swiftly and easily. No time
or revenue is lost because of grounded planes.

pr&-t&sred! Over 609 of all Douglas spares are available for immediate

s shipment. Our customer liaison men give personal attention
I "*H to yvour procurements. In addition, Technical Data and the
_."_P Hx assistance of Douglas Field Representatives are provided to
. \ help you realize maximum utility of all your Douglas aireraft.

“ DOUGLAS PARTS SALES DIVISION
HHD{}UELES AIRCRAFT COMPANY, INC., SANTA MONICA, CALIFORNIA

Front end: (1) forward air intake, (Z) turn-  Middle section: (1) Impeller rear face, (2) rear air inlet, (3) turning vanes at end of air duct
ing vanes, (3) impeller forward face, (4) to combustion chamber, (4) fuel line, (3) fuel nozzle and swirl vanes, (6) combustion
agcessory drive gears, and (5) oil gage. chamber Nimonic liner, (7) shaft, turbine-to-compressor, (8) turbine shaft bearings.

First Cutaway Views of J-42 Turbo-Wasp

Certihicated by the Civil Aeronautics
Administration i July, 1949, for civil
1pphc¢1tmnq Pratt & W hltuu s J-42

'arbo-\Wasp has been in prmlm: tion for
I over a vear. The engine has successfully
L‘nmpletcd -.i']llhr endurance run Jt
the P&W labs,

Thrust rating wet is 5750 1b, Overall
length 1s 105.2 in.; diameter 15 49.5 in.
Gross weight 1s ]TE*: Ib. and specific
fuel consumption 1s 109 1b. per hr. per
Ib. thrust.

The p{mErplamt 15 11 use with the
Crumman F9F-2 Panther in several
MNavy squadrons m carner service and in
a Marine Corps squadron.

e . —_— It utilizes magnesinm instead of
Schematic: (1) accessories, (2) air intake, (3) impeller, (4) fuel supply, (5) igniter, (6) com-  gluyminum in 54:-1-,_-_-;:_-.] assemblies,
bustion chamber, (7) guide vanes, (8) turbine blades, (9) disk, (10) cooling impeller.

DEPEND ON DOUGI

View looking forward: (1) swirl vanes, (2) cooling air manifold, (3) Looking aft: (1) cooling impeller (discharge pressure 15 18 psi., i

turbine casing, (4) turbine buckets, (5) heat shield, (6) exhanst duct, providing 3600 1b. air per hour at 12,300 rpm.), (2) cooling air BD-ﬁHH|VEH5AHT YEAR
(7) exhaust cone, (8) thermocouple for tailpipe temperature. manifold, (3) nozzle vanes, (4) cone support, and (5) tailpipe.
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NEW... AN COMPONENT STANDARDS BRING DEPENDABILITY

All components meet the latest JAN [Joint Army-MNavy) specifications.
This means maximum resistance to wear, corrosion, humidity, fungus,
temperature, and time. Thus, equipment failure is minimized and main-
tenance and replacement costs are reduced to the absclute minimum.

Temperature—equipment operates dependably from —55°C to
+75°C (= &7°F to 4 167°F).

Humidity—equipment performs normally at 1005, humidity with con-
densation.

Altitude —equipment operates at full power at altitudes up to 10,000
feet (3,048 meters), and withstands shipping altitudes up to 30,000 feet
(9,144 meters).

NEW... uNIT CONSTRUCTION PROVIDES OPERATING FLEXIBILITY

A flexible, multifrequency station can be formed from a combination
of 96D and 96-200C Transmitters, one or two 50H Modulators and a
36D Rectifier. This provides for either simultaneous transmission on
several frequencies or the selection of an individual frequency best
suited to your particular communication problem.

NEW...rRONT CONTROLS PROVIDE ADJUSTMENT CONVENIENCE

All controls are located on the front of the transmitter: all R. F. stages
and antenna tuning, under and overload and tone-keying adjustments,
selection switch for external frequency shift excitation, rotary meter
switch, exciter output control.

NEW...DRAWER-TYPE CONSTRUCTION Means Easy Maintenance

Ball bearing, drawer-type construction permits the transmitter to be
quickly withdrawn from cabinet. All components are instantly accessible
. no components are hidden or buried.

--—-__-_

fr=l-t=io)
Write Today |

for complete information and specifications.

WILCOX

ELECTRIC COMPANY |
KANSAS CITY 1, MISSOURI + U.S.A.
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Extra Blood Builds
Altitude Resistance

Experiments at Duke University have
revealed that blood transfusions can
raise a man’s ability to withstand high
altitudes.

This finding was disclosed at a recent
UNESCO meeting at Lima, Peru, by
Dr. Frank G. Hall, Duke physiologist.
Hall was chief of the Army Air Force's
physiological branch during the war and
wrote the first directive for training air
crews in the use of oxygen and related
equipment at high altitudes.

In tests at Duke, fve students who
were given an extra pint of blood and
then placed in a decompression cham-
ber, were able to withstand 2000 ft.
more altitude than usual. Loss of blood
worked the opposite way. Four sub-
jects who gave a c{:'inl: of blood lost up
to 2000 ft. altitude resistance. Reason
given for this'is that in giving away some
of their blood, the students cut down
the reserve of oxyvgen normally stored in
their bodies.

Tolerance to high altitude was meas-
ured by a subject’s “interval of useful
consciousness.”” He was considered “use-
fully conscious” as long as he could
remain alert and perform certain tasks
while at a simulated altitude of 35,000
ft. Students first were put through the
paces while breathing pure oxygen, then
tested while inhaling the rarcfied air
existing at 35,000 ft.

Radio Station For

Measuring Ionosphere

The National Bureau of Standards has
set up a new radio propagation feld
station at I't. Belvoir, Va., to make con-
tinuous studies of radio waves reHected
from the upper atmosphere.

Designed for ionospheric and geo-
physical measurements, it is one of 14
stations operating under NBS’s central
radio propagation laboratory and part of
a world-wide network of more than 50
radio observatories,

Information gathered at the new
installation will aid in preparing 90-day
predictions of the best frequencies for
short wave radio operations; warnings of
sudden radio disturbances.

Consisting of four buildings on 10-
acre tract near the Potomac River, the
station also will be used as a training
center in techniques of ionospheric and
field intensity measurements,

It is equipped with the latest type
intensity recorders, ionospheric record-
ers and visually-recording magneto-
eraphs. Studies already are underway
at the new installation to further im-
prove ionospheric measuring techniques.
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Artist's conceplion of C:r.mnh-'l'whnrrn ar

one of the 38
aircraft manufacturers
currently specifying

Speed M

. SPEED NUTS weigh less than any other self-
locking aircraft fasteners.

. They're easier to install.

. They're easier to remove for servicing.

. Provide greater resistance to vibration
loosening.

Thousands of SPEED NUTS#*, SPEED CLIPS#, and
SPEED CLAMPS* are designed specifically for aircraft
applications, and provide lower costs, increased produc-
tion, and improved product quality. For more details,
phone your Tinnerman representative—he's listed in
major city directories. Tinnerman Products, Inc., Cleve-
land, Ohio. Discributor: Air Associates, Teterboro, N. J.

TINNERMAN

Speed Nt

*Trade Moark Reg U 5 Paor Off.

O 4 e S 2
Rirecey®

FASTEST THING IH:‘I‘

FASTENINGS
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WITTEK

STAINLESS STEEL

HOSE CLAMPS

Utilizing the basic Wittek Floating Bridge
. « » this type has been tested and proven
through over ten years of dependable serv-
ice on all types of aircraft applications.

TYPE WWD

Pioneered in stainless
steel construction by Wittek for grealer
strength and dependability . . . this type is
available in all standard aircralt sizes, also
in large diameters from 4" to 12" for ducls

and special applicalions.

Wittek Aviation Hose Clamps
mee! current AN specifications
and have C.A.A. approval.

WITTEK

MANUFACTURING CO.

4308 w_24th Place
Chicago 23, Il

HOSE |
CLAMPS

Dependability In Hose Clamps
Fﬂ Owver A Quarter Of A ﬂanlur'f

AVIONICS

Polygraph strain gage recorder, showing display board, recording carriage and control box.

Strain Gage Reading At A Glance

(McGraw-Hill World News)

London—An apparatus which auto-
matically accepts and displays in rapid
succession readings from any number
of strain gages has been constructed by
the research department  of "urnpu-:l
Ltd., Hampshire, England, for testing
aircraft structures,

Kunown as the Polvgraph stramn gage
recorder, the unit gives results in the
form of load/strain graphs, each 5 by 3
., arranged in r.nlumm on a board.
."{_-Ilfﬂ.lgl;—'-' \ stylus, mounted in a car-

| riage traveling hun.-'mll'llh .1lnngj the

bos m;] or easel, is connected, via an elec-
tronic eircuit, to a potentiometer, which
balances, in turn, each of the Wheat-
stone bridge circuits, Behavior of every
gage point can thus be individually
studied as a test progresses.

Since the number of gages required
for a test mav vary considerably, the re-
corder has been made in 100-way units,
and additional units can be added, both
to the easel and at the control box.

It has been found, as a result of prac-
tical experience, that a produchtion ver-
sion of the machine could be made
more compact and its recording specd
considerably increased.

» Advantages—1he applications of the
Polygraph Recorder are wide. Not only
15 the strain at any gage point imme-
diately visible, but the slope of the load/
strain curve can be observed and any
|rrf_g11hr1hf_h detected immediately, The
apparatus is thus considered of great
value to the designer, who can follow
visnally the behavior of a test specimen.

FFor development testing this is a
most valuable feature, since it is pos-
sible to arrest a test for minor rein-
forcements before final collapse at or

above the appropriate strength require-
ment, Thus, time and money c¢an be
saved and the maximum amount of
mformation obtained from a single test
structure.

» Paper Setup—1 he orthodox method of
measuring strains is used in the equip-
I]Ili.llt—[h].'l' of balancing a Wheatstone
hrulg. with a 1}4.:t:_:1’f1un1-|:n_r and meas-
uring its deflection. The deflections are,
Iumu.u instantly recorded on a large
sheet of Teledeltos paper, clamped to
a long display board.

1 ]u: paper is divided into 40 columns,
cach 3 in. wide. These are, in turn, sub-
divided wvertically into 5 sections of 5
in.., with a space between each. Every
strain gage i1s allotted one of the re-
sulting sections—the horizontal side rep-
resenting the percentage of the full load,
the vertical side the percentage of strain.

The Recorder is designed in 100-way

units, and, although the prototype ca-
ters only for 200 Sl‘t-_lt:l'l gages, the instru-
ment can be extended by the insertion
of further units.
» Operation—All the electronic equip-
ment is contained in a single control
hox. On the panel are mounted the
apex balancing potentiometers, one for
the inihal h.ﬂmmmg of every gage cir-
cuit. The bridge standards are also
housed in this cubicle, with a duplicate
potentiometer for manual rcadmﬂﬂ

Traversing the paper from Teft to
right, at a qpccd of one inch per second,
is a carriage which carries three stvluses
vquﬂh '-:FI-‘I-I'.E(] on a continuous chain.
This is raked so that, while the carriage
15 moving, the styluses always trace a
vertical path down the paper at the
rate of ten inches per second,

When a new column is reached—after
the carriage has moved three inches—an-
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Typical section of polygram record, showing
load/strain graph for one gage, with measur-

ing graticule laid over it. Average curve is
drawn throngh marks made by stylus.

other stylus is ready at top of paper.
» Potentiometer Action—"The master po-
tentiometer, which revolves continu-
ously, 1s mounted i the carnage and is
geared to the stylus chain so that, dur-
ing one revolution of the potentiometer,
the stylus traverses one graph space.

As the potentiometer balances the

bridge a high voltage is passed through
the stylus, which burns a spot on the
paper. The next gage circuit is then
antomatically selected, after one revo-
lution of the potentiometer, by means
of a telephone uniselector switch in the
cubicle, the position of which is elec-
trically interlocked to the carriage posi-
tion,
» Loading Scale—To the left of the
board is an enlarged loading scale.
When the carriage has recorded one
complete set of readings, it is returned
to the left of the board by a trip, which
is moveable so that the travel of the
carriage can be altered if all the gages
are not being used.

A new loading is then applied to the
structure, and the loading scale—which
15, In f.lLt only an enlargement of the
horizontal scale of the gmph spaces on
the paper—is adjusted correspondingly.
T'his controls Hm position of the vertical
path of the stylus.

A series of marks will finally have
been plotted in succession for cach
stram gage., These form curves from
which the behavior at all gage-points
can be clearly seen as the test progresses.

H. V. Clarke, chief engineer of Air-
speed, and research department head,
was responsible for the desizn and de-
velopment of the recorder. H. Cande-
land, of the research department de-
veloped the electronic details in col-
laboration with T. §. Parramore, who
was responsible for the construction
and testing of the equipment.

AYIATION WEEK, March 27, 1950

Who watches engine temperature

when he’s J;&M&__.?

BrisTOL! This company’s remarkable automatic engine temperature
control (standard equipment on Navy piston engine attack and fighter
airplanes) takes over this vital function with supreme accuracy.

Bristol meets the challenge of developing and making all types of
sensitive aircraft controls, with a broad base of over 60 years' experi-
ence as a leading producer of industrial control and recording devices.

No matter what your special requirement may be, Bristol's Aircraft
Equipment Division stands ready to help you.

What's your control problem? Let us solve
it! Whether your needs call for engine tem-
perature controls, fuel cycle timers, remote
positioners, electronic devices, or something
completely unique, Bristol's engineering skill
and extensive production facilities are at your
service. 26 Branch Offices conveniently dot the
country. Address initial inquiries to The Bristol
Company, at Waterbury 20, Connecticut or
2181 East 25th Street, Los Angeles 58, Cali-
fornia.

Bristol Engine Temperature

Control. Proven in stiffest
tests, Sensitive, yel won't
over-shoot control point,

T [N W— I — T— ——— — ——— . T S S e e e S e SE— — — -.H

The Bristel Co., Waterbury 20, Conn,
Please send me your Bulletin of Aero Controls.

Mame

Firm__

Address

l,'-'——ll--l—_-—--—---q.'|I|I

Lone___State

TESTED, TRUSTED MAKER OF FINE PRECISION INSTRUMENTS

FREE! Latest Bulletin of Aero Contrels

S BRISTOL
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PRODUCTION

Electric Ovens

Help solar control heat
in fabricating stainless
steel jet engine parts.

Two rectangular pit General Electric

ribbon resistor electric furnaces recently
have been installed by Solar Aircraft
Co., San Diego, Calif., to provide a care-
fully controlled annealing cycle during
fabrication of stainless sl:r;:f:[‘rr aft-frames
for turbojet engines. These furnaces
operate with a protective atmosphere
and each is capable of annealing two
frames simultaneously,
» I'urnace Makeup—The furnaces are
sitnated side by side and are so arranged
that either one can be charged by hift-
mmg the furnace lid with a hoist and de-
positing 1t atop the adjacent furnace.
The frames are then placed into the
furnace by means of the hoist and the
cover is replaced.

A converter supplies a protective
atmosphere of carbon dioxide, nitrogen
carbon monoxide and a small quantity
of hvdrogen. Adjustment of the air-gas
ratio IFT”‘]“WE a neutral mixture for purg-
ing the furnaces at the start and end of
each ecvele. Ribbon resistors, supported
on the furnace casing walls, provide
radiant heat to bring tEc equipment up
to the proper temperature. Upon com-

pletion of the heating cycle, integral pro-
tective atmosphere circulating cooling
systems permit regulated forced cooling.
» Operation—The frames are put into
the furnaces and removed from them at
below 500 F., relieving stress without
objectionable oxidation.

During the heat treating cycle, the
material is brought up to 1650 F. at
the rate of 100 F. per hour and is kept
at 1650 F. for three hours. Then power
input to the furnace is shut off and the
atmosphere gas cooler brings furnace
temperature down to 500 F. at the rate
of 200 F. per hour.

The heat treating cycle is carefully
regulated by special program-type in-
strument controllers xﬂl‘?i{:h can be set to
give a wide range of predetermined rates
in increase and decrease of furnace tem-
perature. Thus, after determining a
program of desired type of heat treat-
ment, the instrument controllers anto-
matically repeat this cycle.

PRODUCTION BRIEFING

» Goodvear Aircraft Corp. was awarded
a plaque by Capital Airlines for de-
veloping cross-wind landing gear.

» Princeton Paint Laboratories, Prince-
ton, N. ]., has licensed United Chro-
mium, Inc., 51 E. 42 St., New York
City, to manufacture and sell aviation

FIRST SWEDISH TURBOJET REVEALED

First Swedish-designed jet engine, designed
by Svenska Turbinfabriks AB Ljungstrom
(STAL), Finspong, was exhibited under
guard in Stockholm recently. Still classified
a military secret, the new engine has axial-
flow compressor and six combustion cham-
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bers. Called the Skuten, it has a rated
thrust of only 3200 Ib., and may not be a
production type but instead serve in de-
velopment of future engines of greater ont-
put. The manufacturer is a leading Swedish
builder of electric and marine turbines.

primer No. 10 under the name Uni-
chrome Primer A.P. No. 10

» Pratt & Whitney Aircraft division of
United Aircraft Corp., will be closed for
a general vacation period from Aug. 7
through Aug. 20.

» Northrop Aircraft, Inc., has set up a
special weapons department to handle
research and development projects out-
Eiﬂ? the field of manned military air-
crart.

AF Bid Information

Air Material Command Procurement Di
vision makes available to Aviation WEEK
the latest bid awards, shown on this page.
Requests for further information should be
addressed to Contracting Officer, AMC,
Wrght-Patterson AFB, Dayton, Ohio, at-
tention: MCPPSX72.

ABSTRACTS

For B,010 masks (50-625)

Reed Products, Inc., Milwaukee, Wisc,,
on & bid of $29,957.40.

For 702,000 sq. in. plnstie sheats (50-877) 2

Companies sharing: Celanesa Corp. of
America, N, Y., N. Y,, on a bid of $53958.55,
and Monsanto Chemical Co., Plastica divi-
slon, Springfield, Mass., on & bid of $411.
For cotter pine (50-682) :

Companies sharing: American Chain &
Cable Co., Inc, American Chain division,
York, Pa., on a bid of $55670.30, and Strong-
hold Screw Products Ine., Chieago, I, on
an bid of $275.

For nuts (50-683) :

Companies sharing: New Britain Machina
Co., Screw Products Div., New Britain,
Conn,, on a bid of $331; Elastic Stop Nut
Corp. of America, Union N. J., on a bid
of $1843; Air Assoclates, Ine.,, Teterboro,
N, J., on & bid of $2135.5656 : Nutt-2hel Co.,
L.os Angeles, Calif.,, on a bid of £3150;: and
Standard Pressed Steel Co., Jenkintown,
Pa., on a bid of §382.540.

For nlreraft bolts (50-T23) 3

Companies sharing: Alr Associates, Ine.,
Teterboro, N. J., on a bid of $910,80: Air-
craft Products Co., Clifton Helghts, Pa., on
a bid of $1225, and Cooper Precislon Prod-
ucts, Los Angeles, Calif,, on a bid of
$1272.35.

For 20 sewing moachines (50-724):

Singer Sewing Machine Co., N. Y., N. T.,
on A bid of $16,454.80.

For element hydraonlie gasket (50-727):

Companies sharing: Furolator Products,
Inc,, Newark, N. J,, on a bld of $13,500,
and Skinner Purifiers div.,, Bendix Aviation
Corp., Detroit, Mich., on a bid of $20,900,
For manifold transmittera (30-745) :

Kollsman Instrument div.,, of Square D
Co., Elmhurst, N. Y., on a4 bid of $33,620.54.
For 2,500 work benches (30-580) :

Dayton Supply & Tool Co., Dayton, O.,
on a bid of $86,176.

For aireraft generators (H0-450) :

Jack & Helntz Precizion Industries, Inc,,
Cleveland, O., on a bid of $645,333.22,

For printer assembly & projection (50-551):

Companies sharing: Moore Instruemnt
Ca.,, Hudson, O., on a bid of §78,775.20, and
Elwood Pattern Works, Ine, Indianapolis,
Ind.,, on a bid of $44,728.75.

For pins (50-700) :

Companies sharing: Aero Supply Mig,
Co., Ine., Corry, Pa., on a bld of 3686.77;
Crocker Mfg. Co., Loz Angelas, Calif., on a
bid of $1051.25: National Screw & MfgE,
Cno,, Cleveland, O., on a bid of $845.55, and
Alr Associates, Inc, Teterboro, N. J.,, on a
bid of $81.90.

For transmitiers (50-720):

Eclipse Pioneer Div.,, Bendix Aviation
Clorp., Teterboro, N. J., on a bid of $85,-
205.30.

For 2,023 measures (50-732) :

Companies sharing: Huffman Mfg. Co.,
Davton, 0., on a bid of §7600.75, and Dover
Stamping Co., General Cotton & Supply,
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Boston, Mass., on a bid of §209.72,
For print dryer (50-G31):

Pako Corp.,, Minneapolis, Minn., on a bid
of $44,708.06.

For aireraft nuts (50-688) :

Companies sharing: Aircraft Hardware
Mfg. Co., Inc., N. Y., M. Y., on a bid of
$210; Alr Assoclates, Ine., Teterboro, N. J.,
on a bid of $805; V. L. Graf Co., Romeo,
Mich.,, on a bid of $1131.50; Sanford Alr-
craft, Inc., Inglewood, Calif., on a hid of
$1875; Nutt-Bhel Co., Los Angeles, Callf.,
on a bid of $1150, and Plastice Stop Nut
Corp. of America, TUnilon, N. I, on a bid
of $1816.

Companies sharing: Manadnock Mills,
San Leandro, Calif., on a bid of $5636:
Dumont Aviation & Supply Co., Long Beach,
Calif.,, on a bld of $792: Air Assoclates,
Ine.,, Tetarboro, N. J., on & bid of §793.50;
Shakaproof, Ine., Chieago, Ill., on a bld of
$417, and Dzus Fastener Co., Inc., Babylon,
N. Y., on a bld of $2623.70.

For photographie equipment (49-2338) :

Companies sharing : Hubbell & Miller Co,,
New Rochelle, N. Y., on a bld of $1745.12 ;
Burke & James, Inc., Chicago, 1ll., on a
bild of $640.20: Peck & Harvey, Chicago,
I11., on o bid of 21185; Society for Visual
Education, Ine., Chicago, Ill., on a bid of
£93237.91 ; Metal Trims, Inc., Campbell, O,
on a bid of $5254.55 ; Eastman Kodak Co.,
Rochester, N. Y., on a bid of $8510.16;
Springfield Tent & Awning Co., Springfleld,
., on a bid of $§1406.58; Malone Camera
Stores, Inc, Davton, O., on a bid of
$1828.556; 8. G. Adams Co,, St. Louls, Mo.,
on A bid of $18,643.90; Viewles, Inc., Long
Ieland City, N. Y., on a bid of $4881.80:
Morse Instrument Co.,, Hudson, O.,, on a
bid of §$59%49.40: Consolidated Photo En-
gravers Equlpment Coa., Chicago, Ill.,, on o
bid of $6250; Testrite Instrument Co., Inc.,
N. Y, N. Y., on a bid of $8383.13 ; Columbian
Enameling & Stamping Co., Inc, Tarra
Haute, Ind., on a bid of $1852.25, and Milton
Bradley Co., Springfield, Mass.,, on a bid
of $4769.04.

For Hlter assemhlies (50-441):

Companies zharing: Falrchild Camera &
Instrument Corp.,, Jamaiea, N. Y., on a bid
of §$8864.92; Coogan Co,, N. Hollywood,
Calif.,, on a bid of $1104 ; G. Feizenthal &
Sons, Inc., Chicago, IIl., on a bid of $597.80;
Maorse Instrument Co., Hudson, 0., on a bid
of 321586, and Euhl Optical Co., Pittsbhurgh,
Pa., on n bid of $7672.

For elbow, ete. (50-584) ;

Companies sharing: V. L. Graf Co., New
Baltimore, Mich., on a bld of $6573: Alr-
eraft Fitting Co., Clevaland, 0., on a bid of
$2079; Ohlson-Empire Div., Long I=zland
City, N. Y., on a bid of $309: Deutsch Co.,
Los Angeles, Calif.,, on a bid of %5915;
Paclific Piston Ring Co., Loz Angeles, Cnlil.,
on A bid of $1423; 85-K Screw Products,
Los Angeles, Calif., on a bid of £1462.50,
and Air Associntes Inc,, Teterboro, N, J., on
A bid of 5531.

For photographic equipment (50-6145:

Companies sharing: Graflex, Inec., Roch-
ester, N. Y., on a bid of $15,688.24; Kalart
Co., Inc., FPlainville, Conn., on a bid of
eaias.10, and Hugo Mever & Co., N. Y.
N, Y..on a bld of $1840.

For 80,000 palra gloves (50-624) :

Companies sharing: Illinois Glove Co.,
Champaign, Ill, on a bid of 354,500, and
Marinette Glove Ca, Ine., Marinette, Wise,,
on-& bid of 327,200,

For eat-oul and relays (50-626) :

Hartman Electrical Mfg. Co., Mansfield,
O., on a bid of $44,766.40,.

For hinges (60-637):

E. R, Wagner Mfg. Co., Milwaunkes, Wise.,
on & bid of $5670.

For foel pressure gage (50-6573) @

United States Gauge Div,, American Mn-
chine & Metals, Ine., Sellersville, Pa., on
a8 bild of $8458.62,

For 16BE alreraft storage batteries (50-
GOG) :

Auto-Lite Battery Corp., Toledo, €., on
a bid of 377,242 188,

For 16,500 ndapters (50-300) :

Companies sharing: Alreraft Fitting Co.,
Cleveland, O., on a bid of $2040 : Deutch Co,,
Los Angeles, Calif, on a bid of 3329 and
FParker Appliance Co., Clevaland, O., on a
bid of $1458.50.

For 1560 welding kits (50-711) :
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Ailr Reductlon Sales Co.,, N. Y., N. Y., on
a bid of 322,050,

For 1700 pounds tee hend ping (50-741) ¢

Willinm Prym, Inec., Dayville, Conn., on
a bid of $2712.60.

For 10M) creepers (G0=-T05) ;

Hulbert Mfg., Co,, Ashtabula, O., on a
bid of $3750,

For nylon eloth (50-5461):

Companies sharing: Cheney Brothers,
Manchester, Conn., on a bid of $450,600:
Western Lace & Line Co., Glendale, Calif.,
on a bid of $138,250; P. C. Buser Silk Corp.,
Paterson, N. J., on a bid of $6241.50 : Amerl-
can Cord & Webbing Co., Inc., New York,
N. Y., on g bid of §104,336 ; Arbeka Webbing
Co., Pawtucket, R. I., on a bid of $4160:
Burlington Mille Corp., Narrow Fabrics
DMv., Greenboro, N. C., on a bid of $13%.-
(168.50; Century Ribbon Mills, Inec., N. Y.,
N. X, on a bid of $1782, and Phoenlx Trim-
ming Co,, Chicago, IlL, on a bid of $46,-
a23.40.,

For bolts (50-653) :

Companies sharing: Aero Bupply & Mfe,
Co,, Corry, Pr,, on a bld of $6761.25 : Grand
Machining Co., Detroit, on a bld of $1310:
Natlonal Lock Co., Rockford, I, on a bid
of 32537.25; Rano Machine & Tool Corp.,
Buffale, on a bid of $2220.50: Alr Asso-
ciates, Inec., Teterboro, on a bid of $99.50,
and Standard Pressed Steal Co., Jenkintown,
Pa., on a bid of $1479.70,

For 5000 containers assemblies (50-661) ;

Pollak Englneering & Mfg. Corp., Newark,
N. J., on a bid of $34,850.

For stnmping machines (50-G85) :

Whipple Associates, Inc., New York, on
A bid of $40,346.50.

For gasoline hose (50-738):

Hewitt Rubber div., Hewitt Robins Inc.,
Buffalo, on a bid of $27,842.60.

For transmitter manifold (50-786) :

Eclipse Ploneer div., Bendix Aviation
Corp., Teterboro, on a bid of $47,645.28.
For indiecators (50-704) :

Eclipge Ploneer dlv., Bendix Aviation
Corp., Teterboro, on a bid of $51,713.40.

For fuel and oll strainers (50-B09) :

Michigan Wire Cloth Co., Detrolt, on a
bld of $5355.91.

For spark plug cleaning machine {(50-T07) :

Vapor BElast Manufacturing Co., Mil-
waukes, on a bid of 36,630,

For oxygen servicing traller (50-472):

FPiper Aircraft Corp., Lock Haven, Pa.,
on a hid of $109.967.46.

For true airspeed Iindicators (50-687) :

Kollesman Instrument div. of Square D
Ca., Elmhurst, Long Island, W. Y., on n
bid of $87,523.50, and United States Gauge,
div. of American Machine & Metals, Inc.,
on A hid of $345.

For alreraft bolts (50-689) :

Companieas sharing: Coaper Preclzlon
Products, Lo Angeles, on a bid of $1194 -
Aero Supply Mfg. Co.,, Ime,, Corry, Pa., on
A bid of 2700; National Serew and Mfe.
Co., Cleveland, on a bhid of $132.87: Alr-
eraflt Hardware Mfg Co., Ine, New York,
on a bid of $410; Thomp=on Products, Ine.,
West Coast nplant, Bell, Calif., on a hid
of 1425 : Clary AMultiplier Corp., Alreraft
Hardware, div.,, Loz Angeles, on a bhid of
2310, and Briles Mfg., El Segundo, Calif.,
on @ hid of $94.

Far RB200 hinges (50-604) :

Companles sharing: E. R. Wagner Mg,
Co., Milwankee, on a hid of %5220, and
Homer D, Bronson Co., Beacon Falls, Conn.,
om A bid of $5475.

For temperatore Indientors (50-T455) ¢

Lewlz Engineering Co., Naugatuck, Conn.,
o o hid of 217.626.00,

For ndapter (G0-T60):

Companies sharing: Columbus Production
Mfe, Co,, Columbus, O., on a bid of 3985
Snringfield Eléctrie Motor Co., Inec., Spring-
field, O, on a bid of 33424 : Weatherhead
Co,, Cleveland, on a bid of $235, and George
W. fmvle and Son, Frankfort, Kv., on a bid
of §1816.

For bafer and polisher (50-571):

7. 8. Electrical Tool Co,, Cincinnati, on
a bid of $25,916.

For machine nuts (50-773) :

Companies sharing: Anti-Corrozive Metal
Products Cao., Castleton on Hudson, N. Y.,
on & bid of 2379.80; Michigan Bolt & Nut
Co., Inc, Detroit, on a bid of 3$1870.60:
COhlson Empire div.,, Ohlson International
Corp.,, Long Island City, N. Y., on a bhid

of $165; and Air Associates, Inc., Teter-
boro, on a bid of $273.70.
For manifold pressure gnge (H60-788):

United States Gauge div., American Ma-
chine & Metals Inc., Sellersville, Pa., on a
bid of $35,603.21.

For antenna assembly (50-368):

Bone Engineering Corp., Glendala, Calif,,
on a bid of $77,720.

For coant nprons (50-506) :

Companies sharing: Technicraft Corp,,
Kansas City, Mo., on a hid of $16,835.72,
and Progressive Cozat & Apron Mig. Co.,
Philadelphia, on a bid of $5876,12.

For nmmeter, meter, voltmetoer (50-543) :

Companles sharing: Cole Instrument Co,
Los Angeles, on a bid of $421.50; Concord
Radio Corp., Chicago, on a bid of $67.40;
General Electrie Co., Alreralt Fed. & Marine
divns.,, Dayton, on a bid of $815.75 ; Federal
Mfg. & Engr. Corp., Brooklyn, on a bid of
$462,60: Browning Brothers, Inc., New
York, on a bid of §284.40, and Weston Elec-
trical Instrument Corp., Newark, New
Joersey, on a bid of §579.50,

For light assembly (50-T64) :

Grimes Mfg. Co.,, Urbana, O., on a hid
of $6647.85.

For 5000 parnchote assembliea (50-618) :

Mead Aviation Equipment Co., Trenton,
N. J., on a bhid of $60,600.

For indleators (50-680) :

Schwien Engineering Co., Los Angeles,
on a bid of $66,337.50.

For gasoline hose (50-737):

Companies sharing: United States Rub-
bar Co., New York, on a bid of $§10,2560, and
Metal Hoze & Tubing Co., Dover, N, J., on
a bid of $46,8348.565.

For clips (50-753%) :

Assorciated Co., Ine., Wichita, on a bid
of $20,215.68,

For transmitters (50-756) :

Eclipse-Pioneer div.,, Bendix Aviation
Corp., Teterboro, on a bid of $127,493.95,
For bushing, nut, elbow, ete. (50-6880) :

Companies sharing: Paramount Mfg, Co,,
Inec., Hillsdale, Mich,, on a bid of $264; Pa-
gific Plston Ring Co., Los Angeles, on a bid
of 31806; Raybould Coupling Co., Green-
wlch, Conn., on a bid of §315, and Weather-
head Co., Cleveland, on n bid of $3867.50.
For fuel tanks (50-230):

Vie Pastushin Industries, Ine., Laos
Angeles, on a bid of $855,668.

For photographie equipment (50-458):

Companies sharing: Eastman Kodak Co.,
Rochester, on a bid of $30,954; Phillip A,
Hunt Co., Brooklyn, on & bid of $520: Duc-
photo Corp., New York, on a bid of $110;
City Chemical Corp., New York, on a bid
of $650; Standard Products Co., Phila-
delphia, on a bid of $1955; Imperial Prod-
watg Co., Philadelphia, on a bid of $218;
Octagon Process, Inc., Brooklyn, on a bhid
of $17.725.95 ; Chase Chemical Co., Newark,
N. J., on a bid of $2660 ; Mallinckrodt Chem-
ieal Works, St. Louis, on a bid of $48,960,
and Arthur 8. Lapine & Co., Chieago, on a
bld of $2270,

For installation of motor-generating set
(50-562) :

Federal Electric Co., Dayvton, on a hbid
of £3855.

For covers (50-GG0) :

Companies sharing: Beaumont & Cran-
dell Tne.,, Kaneas City, Mo, on a bid of
$£6842, and Technicraft Corp., Kansas City,
Mo., on & bid of $45,661.44.

For rivets (50-T032):

Companies sharing: Reed & Prince Mfg.
Co., Worcester, Mags., on a bid of §1755;
American Rivet & Mfg. Co., Cleveland, on
n bid of $1467.10, and Natlonal Secraw &
Mfg. Co., Cleveland, on a bid of $1478.55,
For indientors (50-T76) :

Kollsman Instrument div. of Square D
Company, Elmhurst, N, Y., on & bid of
$81,822.50,

For instnllantion of system-study equipment
(G0-T57) :

Helldoarfer-Castellinl, Dayton, on a bid
of $15,500.

For Indieators (50-788) :

Eclipse-FPioneer div.,, Bendix Aviation
Corp., Teterboro, on a bid of §51,251.52.

For indicators (50-820) :

General Eleetrie Co., Schenectady, on a
bid of $4369.30.

For storage containers (50-841) :

A, and Z. Englneering Co., Covington,
Ky., on o bid of $24,120.
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EATON VALVE DEVELOPMENT has Contributed
to Higher Efficiency and Longer Life for
Engines in Every Type of Service

Since the first automotive valves were intro-
duced by this organization in 1911, it has been
Eaton’s objective to produce valves which
would meet the requirements of constantly
increasing engine speeds and extreme operat-
ing temperatures. Eaton’s development of the
sodium cooled valve in 1923 represents one
of the most important single advancements in
the history of aviation. Applying the sodium
cooled principle to automotive use, Eaton is
contributing thousands of miles of additional
life to valves in heavy duty truck and bus serv-
ice. Equally important advancements have been
made in valves for passenger car use—valves
which deliver a hundred thousand miles
and more of dependable service.

FINANCIAL

How Martin, C-W Have Improved

New managements and new policies have put the two

large companies on road to better financial health.

Varymg degrees of improvement as a
result of new managements are reflected
in the annual reports currently being
released by the Glenn L. Martin Co.
and Curtiss-Wright Corp.

Reversing the previous series of size-
able net losses in 1947 and 1948, Martin
disclosed a net proft of $5,131,500 or
$4.52 per share for 1949. This com-
pares with a net loss of $16,711,000 for
1948 and the $19,182,000 for 1947,

In a large measure, the excellent 1949
showing may be attributed to the ab-
sorption of all possible inventory write-
ofts on its commercial transports during
1948 and 1947, '
> Non-Recurring  Income—In  fact,
5673,228 previously written-off in past
vears for this purpose was restored to
income for 1949, While proper account-
ing, this treatment tends to overstate
1949 earmings by the amount restored.
Further analysis discloses that a por-
tion of 1949 reported prohts are of a
non-recurring nature and thus not indic-
ative of normal earning power.

For the first time, the company has
officially revealed the profit it realized
on the sale of its former Chemicals Di-
vision to the U. §S. Rubber Co. This
profit came to $748,067 and was in-
cluded in 1949 earnings. The company
also sold apartment facilities it formerly
owned at a price “in excess of their net
book value.” Presumably, this profit is
imcluded in the “Miscellaneous” income
credits of 5191,591 in the 1949 report.

Further non-recurring profits included

a recovery of real property taxes in the
amount of $224,994 and a recoverv of
funds in a foreign bank amounting to
$87,259. Royalties came to $119,074
for 1949 and are likely to be of a con-
timuing nature,
» Normal Income—Accordingly, adjust-
ing for all possible non-recurring items
and excluding the commercial transport
cost restoration, previously written off,
Martin’s 1949 earnings, reflecting its
“normal” manufacturing operations for
the year, may be modified to about $3,-
207,361 or around $2.85 per share.

These non-recurring adjustments do
not detract from the company’s out-
standing mmprovement in both earnings
and hAnancial position, After reflecting
these modifications, the company
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showed a net profit margin of almost 6.2
percent on sales of about %52 million,
For 1948, sales were higher, around
$724.7 million, yet the company sub-
mitted to a substantial dehcit, largely
due to inventory write-offs on its com-
mercial transport development.

Martin has also cleared up its tax
situation, a condition which was
troublesome in past periods. In a previ-
ous action, the company was held liable
tor %7.874.221 in additional federal
taxes on 1945 earnings, Of this amount,
$2,569,776 was paid prior to Dec. 31,
1949. The balance is payable in instal-
ments, the last due Oct. 1. 1950,

This additional tax payment is more
than offset by the fact that the company
was not subject to any taxes on 1949
earnings because of its carry-forward tax
credits. The management believes that
it has additional tax credits for future
years. The company is also entitled,
under terms of a recent settlement, to
recover $1,187.457 in excessive taxes
paid for 1943 and 1944,

» Working Capital-A much stronger
balance sheet is presented at the 1949
vear-end, in comparison with previous
periods. From a peak indebtedness to
the Reconstruction Finance Corp. of
$26.6 million, a material reduction to
$3 million at Dec. 31, 1949, has been
accomplished. This amount is not pay-
able until August, 1951, and may easily
be anticipated. - ,

Despite the debt reduction program
of 1949, net working capital increased to
$11.1 million at the year-end compared
with $9.7 million a year earlier. The
company s net worth amounted to $19.6
million as of Dec. 31, 1949, up from the
517.1 million shown in 1948.

In commenting upon the recent or-
ders for 65 4-0-4’s placed by TWA and
Eastern, Martin's newly elected presi-
dent advances significant observations in
declaring: “Although little, if any, profit
may be realized directly from the con-
tracts . . . such activity would be of
major importance in sustaining employ-
ment and in carrying portions of fixed
charges that would otherwise be borne
by other production. Tt is believed
logical to expect, moreover, that if com-
mercial production is resumed on the
basis of these two orders, other airlines

. . . will also find it to their advantage
to order this equipment, in which event
reasonable profits will be realized.”

Total Martin backlog at the 1949

vear-end was $71,655,000. This ex-
cludes the $35 million plane order re-
ceived from TWA and Eastern.
» C-W Comeback—Progress of another
nature is revealed in the 1949 annual
report of Curtiss-Wright Corp. Net
profit for the year was placed at $2,-
750,361 compared with $5,313,298 for
1945, It is significant, however, that
during the first half of 1949, the com-
pany lost $1,909,309 but earned, after
tax adjustments, $2,750,361 in the sec-
ond half. The new management pre-
sumably was able to effect corrective
measures after it assumed office toward
the end of the first half.

The key factor in the Curtiss-Wright

Corp. remains in Wright Aeronautical
Corp., its principal subsidiary. Of the
parent’s 1949 sales amounting to $128,-
578,227, Wright accounted for about
58 percent. In 1948, the Wright con-
tribution was only 45 percent of C-W's
total sales of $111,747,027. Despite in-
creased sales by Wright, its net income
declined from %1,517.020 in 1948 to
$1,296,835 for 1949,
» Development Costs—This decrease in
earnings 15 attributed to the large ex-
penditures made by Wnght for engi-
neering and research development, Such
charges bulked large in the parent’s
consolidated report, amounting to $11,-
910,865 for 1949 compared with only
$6,419,078 for 1948. The management
has indicated that it has made sharp
reductions in this tvpe of expenditures.

Pointed reference is made in the
Curtiss-Wright annual report to the
marked reduction in the company's net
working capital position in recent years.
This reduction is due primarily to the
payment of dividends during 1948 and
1949 largely out of accumulated surplus
developed in prior years. Further, a
major drain was the cash outlay of
$4,234,898 for the purchase of 446.652
shares of the company’s common stock.
As a result, net current assets, as of
Dec. 31, 1949, were down to $78,123.-
098, off some $25,217.859 from 1947.

Thhis would indicate that management
15 attempting to discourage any addi-
tional hopes for further retirements of its
capital stock through new tender offers.
» Real Test Ahead—The management
looks to 1950 and 1951 as a more ac-
curate measure of the results expected
to be achieved by its new policies.
Among other things, policies as to
quality control, cost control, budgeting
and scheduling on a scale “not before
attempted in the aircraft industry” will
be in effect and carry the company’s
hopes of regaining leadership and sus-
tained profitable operations,

—Selig Altschul
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NEW AVIATION PRODUCTS
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Quicker Inspection

Permittimg inspection of parts with-
out rmnr:n.ing from production line and
minimizing use of stationary inspection
machines, Pocket C nmrﬂratm made by
Bell & Howell Co., Chicago, Ill., is
multi-purpose unit suitable for r:ht:f:]-:ing
radii, angles, chamfers, threads, small

h{JIES odd shapes and lineal, rﬂdmi and
tangent dimensions on machined,

stampr:r:] or cast parts.

This single unit takes place of many
different checking devices, which other-
wise would be needed to perform these
various mspections.

Distributed by National Tool Co,,
11200 Madison Ave., Cleveland, Ohio,
instrument has triplet-design, aplanatic-
type magnifying lens through which
parts can be checked against finely cali-
brated pattern or reticle. Lens has
magnification of about 7 to 1.

While instrument is new to industry,
it reportedly has been used in Bell &
Howell's own P]dllt"-. for several years
to check forms and sizes of punches and
dies, gages, templates and layouts, forms
and dimensions of many types of cutting
tools, amount of wear on cutting edges,
size holes, iine threads and wires.

In aircraft manufacture, maker be-
lieves comparator would be particularly
applicable in general inspection work,
die casting and plastic molding, labora-
tory work and metallurgy.
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Spotlights Production

spotlight helps locate work in blind
operations and alleviates difficulties in-
volved in positioning large assemblies
on resistance welders, automatic riveters,
dimpling and countersinking machines,
punch and drill presses.

Offered by Sciaky Bros., Ine., 4915
W. 67 St., Chicago, 111, unit is qumkl}-'
attached izg,r means of threaded stud and
retaining nuts. It is easily positioned
on ball and socket joint and spot of
the light can be adjusted down to % in.
dia. Beam 1s claimed to be intense
enough to be clearly visible under all
sharp lighting conditions.  Spotlight
has telescopic adjustment and special
lens to permit sharp definition of the
spot in a wide range of diameters. It
can be equipped with a transformer of
110 or 220v., depending on line volt-
age required.

Parts Milled Faster

To increase machine shop production,
W. H. Nichols Co., Waltham, Mass,,
offers equipment {1L51,E:r1f:d to mill two
or more surfaces simultaneously, but re-
quiring one fxture and one operator.

Intended primanly for automatic,
light, high-speed milling operations on
all maclmmb]c materials to very close
limits, device, known as Twin Mill, has
two 111:]t:pcndcntlv geared milling heads
mounted opposite cach other on knee
and saddle assemblies of conventional
design. Table reciprocates automatically
between milling units.

Each head is driven by individual
l-hp. motor providing a selection of 15
spindle speeds in geometric progression,

Either head may be independently
adjusted up or down, in or out. Push
button control system, mounted on each
head, permits operation independently
or in unison, forward or reverse.

Machine table, designed for auto-

matic operation, is powered by air-
hydraulic system affording rapid ap-
proach to cutting position, infinitely
variable, hydraulically controlled cutting
feed, and rapid traverse to starting po-
sition. When work must be indexed be-
tween cuts, provision can be made for
automatic repetition of table feed cycle
and automatic indexing of work piece.

Sealing Material

Improved Cohrlastic silicone rubber
sponge, offered by Connecticut Hard
Rubber Co., 407 East 5t., New Haven,
Conn., 15 stated to be particularly suited
for the fabrication of seals, gaskets and
fairing strips which must have high
vibration dampening ability at extreme
temperatures.

Recent developments in silicone rub-
ber compounds permit the production
of sponges with a density of 25-35 cu.
in./1b., which will resist temperatures
ranging from —100 to 160 F.

Cell size in this product is claimed to
be more uniform than in earlier con-
structions. Material also has higher
tensile, elongation and tear strength,
and improved abrasion resistance,

It is available in ¥, . and 3-in.-thick
sheet, extrusions and molded shapes.

Measures Fuel Flow

“Rotorol” 350-gpm. rotary meter,
developed by Bowser, Inc., Fort Wayne
2, Ind., is lightweight unit designed
for use with huleF’mt pipeline and
tank-truck high-speed fueling opera-
tions. Device measures fuel flow
through positive displacement, accom-
plished in precision chamber during
each 14 revolution of rotor. Quick
gear change permits reverse flow.

Complete dynamic balancing of ro-
tor assembly is said to preserve accu-
racy and Iengthen meter life by eli-
minaling hydraulic and mechanical
stresses. DEﬂgnr:cl for vertical or hori-
zontal mounting, device has stainless
steel ball- and needle-type bearings on
rotor shaft. Running action of unit,
provided by cam rollers, is claimed to
be free enough to offer practically no
resistance to liquid flow in gravity or
pump Systems.
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to speed production

TORRINGTON NEEDLE BEARINGS

simplify
assembly

A full complement of small diameter rollers, retained
within @ hardened race as illustrated, became a single,
compact unit widely known as the TORRINGTON NEEDLE
BEARING — a unit which simplifies and aids assembly,
facilitates disassembly and speeds up installation.
In addition, no complex housing structure is required
.only a simple bore machined to proper dimensions.

And no spaters or retainers are needed!

If you're seeking ways to speed production and sim-
plify assembly, it can pay you real dividends to investi-
gate the merits of Torrington Needle Bearings in terms
of your own requirements. Call on our engineering de-
partment at any time.

THE TORRINGTON COMPANY
Torrington, Conn. . South Bend 21, Ind,

District Offices and Distributors in Principal Cities of United States and Canada

TORRINGTON /), BEARINGS

NEEDLE +« SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER * BALL * NEEDLE ROLLERS




AIR TRANSPORT

Scheduled Cargo Lines’ Rates Hit

Slick asks mail pay-subsidy separation; contracts 60c-
a-ton-mile for mail with 15-c freight charge.

Equalization of the mail and freight
rates of the scheduled airlines has been
urged on the House Interstate and
Foreign Commerce Committee by
Slick Airways’ president, Earl Slick,

Backing enactment of legislation

separating airline subsidies from mail
pay, the all-freight carrier president
took 1ssue with “those who would lead
us, to believe that a 60-cents-a-ton-mile
mail rate 1s a service rate with no sub-
sidy element present.” He pointed to
| 5cents-a-ton-mile freight rates on the
scheduled lines and added, “Everybody
knows it costs more to fly freight than
mail. The freight carrier must solicit,
pick up, sort, hill, deliver, collect the
charges and handle the pay claims for
each individual shipment.”
» Alternatives Seen—He put his argu-
ment on an either-or basis: Either the
6G0-cent “non-subsidy™ mail rate is too
high and should be drastically cut
back if and when mail pay is put on
a cost-plus-reasonable-profit basis; or
the regular airlines’ freight rate has
been set too low just to meet the com-
petition of all-cargo carriers and should
be boosted sharply.

Allowing a 10 percent profit, Slick
said the operating cost per ton mile
under the 60-cent “compensatory” mail
rate would be 54 cents. He applied
this 54-cent cost to the 28 million ton
miles of freight handled by American
Airlines over the first eleven months of
last year at 15 cents a ton mile. His
conclusion: American would have lost
$9,958,478 on the freight operation,
which produced a total revenue of
$5,301,313.

If American’s reported $220,000
profit on its 1949 airfreight business is
correct, Slick declared, then “the
amount of subsidv in that so-called
‘service” mail rate of 60 cents must be
tremendous.”

Other developments:

e Senate Interstate and Foreign Com-
merce Committee, which held exten-
sive hearings on subsidy separation
legislation last year, moved forward
with a comprehensive report on the
subject, due for release shortly.

e Air Transport Assn. was neutral on
whether there should be separation. In
testimony before the House committee,
ATA general counsel Stuart Tipton
argued that if there is to be separation,
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the Civil Aeronautics Board should be
given free rem to determine service
rates on the basis of its wide knowledge
of airline operations.

e Seventeen carriers, fearful that ear-
marking of subsidy payments would put
airlines in a vulnerable position, asked
that a study hrst be made “to deter-
mine whether segregation is feasible.”
This recommendation was made in a
letter to Sen. Edwin Johnson (D,
Colo.), chairman of the Senate Com-
merce Committee. If approved, the
move would postpone separation.

o Secretary of Commerce Charles
Sawyer suggested a separation plan to
the House committee that would re-
sult in a slash in mail rates. He pro-
posed that operating costs be alloted
proportionately to the volume of busi-
ness. Since approximately S0 percent
of airline business is passenger trafhe,
this service would have to bear the
major cost burden, and only a small
portion would be allotted to mail serv-
ice. Sawyer did not urge the plan,
however, and said that determination
of service rates should be left to CAB.
e Association of American Railroads
vigorously endorsed separation m testi-
mony before the House committee.
AAR has long contended that low air-
line fares, luring passenger traffic from
the rails, are supported by government
mail subsidies.

Carriers’ Reports
List 1949 Profits

Results of last year's trafhc boom are
continuing to make pleasant reading
for airline stockholders.

Annual reports issued recently by

United Air Lines, Northwest Airlines,
Capital Airlines and Chicago & South-
ern Air Lines all disclose substantial
profits for 1949. Operating revenues in
each case were at an all-time peak.
» January Up—Adding to the air of
optimism are the first ofhicial higures on
1950 business. They show that Jan-
nary’s revenue passenger mileage on
the 16 domestic trunklines was up 13
percent over the same period last year.
Several carriers reduced their losses for
the usually poor mid-winter period, and
there was a sprinkling of profits.

United Air Lines' annual report for

1949 shows a $2,249,405 net profit
(88 cents a share on outstanding com-
mon stock). The earnings were UAL's
first since 1946 and compare with
1948"s net loss of $1,070,358.

Company revenues last year totaled
$91,553,000, up 10 percent over 1945.
Operating expenses gained only 2
percent.
=UAL Mail Pay Down—PFPresident
W. A. Patterson said the 1949 increase
over 1948 actually was greater than in-
dicated by net income hgures. UAL's
air mail payments averaged 63 cents a
ton mile, against 91 cents in 1948;
federal and state income taxes were
$1,919,000 against tax credits of $128,-
000 in 1948, and depreciation charges
were $12,308,000 compared with $10,-
458,000 the preceding year.

(United’'s 1949 results, as well as
those for 1948 and the last half of
1947, are not final because CAB has
not granted a permanent mail rate for
the period.)

Patterson said that UAL and the
industry as a whole moved to a new
level of economic stability last year.
He expressed optimism over 1950 but
cautioned that any nationwide lower-
ing of air fares at this time could be
highly destructive.

» NWA in Black—Northwest Airlines
announced a systemwide net proht
after taxes of $1,357,649 in 1949, com-
pared with a $7587,474 net loss in 1948.
Last year’s earnings equal $1.11 per
common share of stock outstanding
after allowance for preferred dividends.

NWA's domestic and international
revenues last yvear were a record 540,
501,000, up 15 percent over 1948.
Operating expenses rose 6.89 percent.
Company's 90,896,000 revenue pas-
senger miles flown on coach operations
accounted for almost 90 percent of
Northwest's total passenger trafhc gain
in 1949.

Capital announced a net profit of
$834,178 last vear (equal to 51.74 a
common share), compared with $123,-
997 profit in 1948. In addition, an

$847,493 profit was realized through
purchase of debentures for sinking
fund payments. Thus the net income
transferred to earned surplus at vear-
end was an impressive $51,681,671.
»Mail Pay Down—The $26,905,000
operating revenue in 1949 was 15 per-
cent higher than the previous vyear.
Passenger revenue soared 25 percent
and cargo revenue climbed 21 percent
over 1948 levels. On the other hand,
while mail ton miles increased, revenue
from this source declined $%337.000,
reflecting a 23 percent cut in the unit
cost of mail service to the government.
Capital’s net working funds increased
from $640,000 at the end of 1948 to
$1,987,000 at the end of last year. The
company paid $996,000 in current and
prior period interest on its debentures
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during 1949 and retired $2,165,000 in
debentures, thereby bringing both in-
terest and sinking fund payments to a
current position. A $3 million bank
loan was paid off on Jan. 31, 1950,

»C & S Business Up—Chicago &
Southern reported a $630,000 net profit
in 1949 (equal to %1.24 a share on
capital stock), compared with a $639,-
000 net proht in 1948. Despite the
slight drop 1n net earnings, business
last year was in many respects the best
in C & § history.

The company’s 1949 operating proht
of $1,165,000 compared with $889,-
000 the previous year—a 351 percent
gain. But in 1948 the net was higher
because income taxes were reduced
$138,000 by a carry-over beneft.

C & S paid a 35cents-a-share div-

idend last October and was one of only
three domestic airlines to make such
a disbursement on common stock in
1949,
P Outgo Itemized—Of the carner's
record $12,368,000 gross revenue last
vear, $8,560,000 (69.2 percent) came
from passengers, $3,305.000 (26.7 per-
cent) from mail, $429,000 (3.5 percent)
from express and freight, and $73,000
(under 1 percent) from miscellaneous
SOUTCCS.

Expenditures included $5,082,000
(41 percent) for salaries and wages,
$1,449.000 (11.7 percent) for gasoline
and oil, $1,102,000 (8.9 percent) for
depreciation, $1,189,000 (9.6 percent)
for rent, landing fees, utilities and
agency commuissions, $710,000 (5.7
percent) for taxes, $613,000 (5 per-
cent) for materials and parts, $333.000
(2.7 percent) for food and passenger
supplies, $155,000 (1.3 percent) for
msurance, and $1,101,000 (8.9 percent)
tor all other items.

The $174.000 paid out n dividends
was 1.4 percent of gross revenues; while
the $451.000 retained in the business
equaled 3.6 percent of total revenues.
> 1950 Prospects—C & S believes
domestic business in 1950 will be as
eood as last vear, although a recession
in Venezuela's o1l industry may affect
the imternational run adversely. Next
August, the carrier will take delivery on
the first of Ave Constellations ordered
in September, 1949, Now using DC-4s
and DC-3s. C & § hopes the new ships
will permit it to regain its full share
of long-haul competitive business.

Resort Airlines

Under CAB Secrutiny

Following complaints by Colonial Air-
lines and Fastern Air Lines, the Civil
Aeronautics Board has started an investi-
egation into the activities of Resort Air-
lines, Pinehurst, N, C.

Resort was certihcated last vear to
provide all-expense air tours between the

AVIATION WEEK, March 27, 1950

MODEL 406

RECORDING OSCILLOGRAPH
FOR

VIBRATION — TEMPERATURE
STRESS — STRAIN ANALYSIS

where any or all of the above information is an important factor.

FEATURES

« 12=50 individual channel recording.

ol

2, Continuous recording up to 200" without jamming.

3. lInstantaneous chonges of recording speeds up to 50" per second with outomatie
odjustment of lomp intensity.

4, Timing System — Discharge lamp contrelled by temperature compensated tuning
fork providing sharp .01 second with heaovier .1 second timing lines. Conversion
to .1 second lines only, by switching.

5. Independent optical system provides constont view of troces with optimum light
intensity at all times.

Recording lamp under constant surveillance of external condition indicater lomps.
Galvanometers — with optionol ronge of frequencies and sensitivities,

. Electrical — Avoilable for operation from option of 12 or 24 wolis D.C., or 110
volts A.C,

e

OPTIONAL FEATURES

Trace identification by means of light interruption.

Troce sconning for observation of steady stale phenomena.
Remote confrol wnit.

Automatic record numbering system.

Avtomatic record length contrel.
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"Never before have we used
an exterior finish that
stands up as well as GLIDAIR”

"We selected attractive, durable
GLIDAIR finishes for complete
redecorating of all our aircraft”

“Interiors of general offices
beautifully decorated with
one-coat Glidden paints. ..
and at considerable savings
in time and materials!”

W,

The enthusiastic comments shown above are excerpts
from a letter written by Chicago and Southern Airlines.
Having recently standardized on Glidair Finishes and
Glidden Paints, they were interested in evaluating the
savings and superior performance they had obrained. In
addition to the statements above, Mr. R. L. Anderson,
Director of Research and Development, had this to say:

"Despite flights through salt air over Houston, 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 excell all others
and we are appreciative of the low end cost and high
quality of your products.”

Consider this economy and performance report in terms
of your own operation . . . and you'll specify Glidair
Finishes and Glidden Paints the next time you order.

THE GLIDDEN COMPANY

AVIATION SALES HEADQUARTERS = CLEVELAND 2, OHIO

GLIDAIR
cT gt finihes fou every pupate
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LJ. S. and Mexico, the Canbbean area,
South America and Canada. CAB will
try to determine whether Resort has en-
gaged illegally in interstate air trans-
portation between New York, N. Y., and
Lake Placid-Saranac Lake, N. Y., (as
alleged by Colonial) and between New
York and Miami (as alleged by Eastern).

The Board will also look into possible
illegal flights from New York to New
Orleans and from Miami and West
Palm Beach, Fla., to West End, Grand
Bahama Island. Resort recently re-
quested a certificate for the latter run.

Whether Resort has disregarded its
tariffs or engaged in “unfair or deceptive
methods of competition™ are other 1s-
sues involved in the case, which might
lead to a cease and desist order. Resort
now has three DC-3s and leases two
C-46s.

Northwest Nonskeds
Opposed by IAM

Nonscheduled airlines flying between
Seattle and Alaska will be dealt a severe
blow if a contract demand of the Inter-
national Association of Machinists is
granted.

The Alaskan salmon industry would
like to continue using nonskeds for
transporting machinists to and from
the territory during the fishing season.
It would only require that the planes
meet “air carrier specifications.” But
the union wants its members to make
the Seattle-Alaska run only on the sched-
uled airlines, which have shared the
business in the past with the nonskeds.
» Scheduled Carriers Blamed—Salmon
industry ofhcials accuse Pan American
Airways and Northwest Airlines of
fomenting the union demand. The two
scheduled carriers say it isn’t so.

Real story behind the union demand,

some observers believe, is the unhappy
experience of a union ofheial in a non-
sked C-46 last season. He emerged with
shattered nerves after a rourh ride and
is said to have sworn that the cannery
companies would transport workers
“first class” in the future—or else.
» Troubled Waters—IAM 15 one of two
major unions dealing wth the salmon
industryv. Should the machinists gain
their demands, the other major—and
larger—union, the fishermen’s, might
act similarlv. Result would be a major
loss of revenue for Seattle-Alaska non-
skeds, which are already plagued by
Civil Aeronautics Board crackdowns and
frequently cut-throat competition,

Hawaiian Lines
Have Poor Year

Bringing competition to Hawaii's
passenger air lanes has proved an expen-
sive venture.
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Trans-Pacific Airlines, which last
year won a CAB certificate to challenge
Hawaiian Airlines’ 20-year monopoly of
Hawaiian inter-island air traffiic, has re-
ported a 1949 dehcit of $363,000. Of
the loss, some $200,000 was incurred
converting to scheduled operations that
started last June. The carrier does not
fly air mail.

"TPA’s total debt, adding in losses
from the time the line was started in
1946, stands at $752,000, according to
President Ruddy F. Tongg. Stockhold-
ers have paid in roughly $900,000.

» On the Other Hand—Meanwhile,
Hawaiian Airlines reported a $54,000
net profit in 1949—well below its 1948
earmings of $105,000. Its passenger
total fell from 345,000 in 1948 to 304,-
000 last year.

TPA in the last six months of 1949,
when it was operating as a scheduled
carrier, hauled 43,000 passengers—sub-
stantially under the mark it had set
itself. Besides blaming each other, both
Hawaiian and TPA can blame some of
their troubles on the May-to-October
dock strike which slowed down business
in the islands and nearly throttled the
tourist trade.
> New Capital Sought—Negohations
are now under way to get more capital
to keep TPA going. Three offers to
buy Tongg's stock are reported. TPA
also is seeking a $150,000 Reconstruc-
tion Finance Corp. loan.

Tongg, it is understood, will sell his
stock only if assured that the airline
will be kept operating and that minonty
stockholders will be protected. The
company’s stockholders’ report cites
two other possible sources of income for
TPA: damages in a monopoly suit
against Hawaiian and its parent com-
pany, Inter-Island Steam Navigation
Co.: and mail pay, which the carner
requested from CAB recently (Avia-
rion Week, March 20).

Field Fire Protection

Problems Discussed

Indianapolis—The present fight be-
tween the scheduled airlines and airports
in the United States over which wall pay
the costs of a program of protection
against fire accidents in commercial avi-
ation will probably be worked out on an
individual basis, the Committee on Avi-
ation and Airport Fire Protection of the
National Fire Protection Assn. was told
at its meeting here.

Jerome Lederer, President of Flight
Safety Foundation, advised the 69 dele-
gates that the problem was principally
one of economics but that it remained
to be met. He cited an official report
of 140 alarms at LaGuardia Field 1n
New York last year and six to date this
year, as an indication that compre-
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Skinner

ORIGINATOR OF MICRONIC FILTRATION
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Defense Against

Clogging and Wear

There can be no more demanding job for filters
than in today's high speed, long range planes.
That's why manufacturers and the U. S. A. F.
turn to Bendix-Skinner filters. They know from
past experience, as well as current operational
records, that nine times out of ten Bendix-
Skinner micronic filiration provides the very
finest in protection. Why not let Bendix-Skinner

filters solve your problems tco?

Over 350 Models providing filtration
from 1 micron (.000019") wpwards
of flow rates from 1 te 5000 g.p.m.

SKINNER PURIFIERS DIVISION OF

1500 TROMELY AVEMNUE, DETROIT 11, MICHIGAMN
Exporl Sales: Bendix Infernational Division, 72 Fillh Ave. H.Y. 10 N Y.

AVIATION CORFORATION

45



( OC edded to their cables by factory-vulcanization

MIHES portable electric connectors and inserts are the

(' /__/'—\ 7~ ‘acknowledged-best” for Aircraft Construction, Mainte-

nance or Servicing. Molded as one-piece Hunprene units

they will not crack under hard impact . . . are nma?:n;,ly

\Vﬁ immune to climatie or temperature ﬂh'lnges .and are
light, trim and safe to handle.
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hensive programs shll were necessary.
» Designer’s Role—Aircraft engineers
also have a part in the problem. Fire
protection in aircraft should be con-
sidered much earlier in design than
is now the practice, the delegates were
told by 1. J. Hammuill, Fire L*~:f111gl.11:-l1-
ers Manufacturers Assn. representative,

He said present prachices 1n aircraft
design handicap hre equipment manu-
facturers i developing and providing
cffective equipment,

But cooperation between the Aircraft
Industries Assn. and the Air Transport
Assn. already has brought a marked im-
provement in commercial aviation
safety, Allen W, Dallas, ATA’s director
of LllUlllLLﬂHg, told the meeting.

Two of the most notable advances,
he said, were propellor feathering and
placement of fuel and oil shutoft valves
on the safe side of the firewall. He said
the latter feature was now standard in
U. S. commercial aircraft design.
> British Contribution—Peter Hadheld,
technical assistant to the Civil Air At-
tache of the British Embassy in Wash-
ington, told the meeting that impact-
actuated hre extinguishing systems in
British civil aviation had been proved
a dehnite success.

The system is now used on all Brit-
ish civil aircraft, in contrast to U. 8.
civil aviation, in which it is hardly used
at all.

Hadfield said that fears of U, S.

aviation experts had not been borne
out by experiences in England, where
there is not a single failure on record.
No accident, major or minor, from acci-
dental operation of the system has oc-
curred, he said.
* Equipment—American hre fghting
equipment in civil aviation is not 100
percent perfect, but perfection must be
sought in a combination of techniques
and equipment, rather than in any sin-
gle approach, Chief Milton M, Fischer
of the Mitchel Air Force Base of New
York, told the meeting.

He said the effectiveness of American
equipment was the best in the world
and that it has proved its purpose in
rescue and exhnguishment.

Reductions Offered
For Atlantic Travel

A bonus of over 20% is now being
offered trans-Atlantic air travelers who
schedule their trips during the off-sea-
son rather than the peak season.

The new rate structure was set by
International Air Transport Association
at its Mexico City Meeting last No-
vember.

The new schedule is being followed
by IATA’s ten members Hung the
North Atlantic: Air France, American
Overseas Airlines, British Overseas Air-
ways Corp., KLM Royal Dutch Air-
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lines, Pan American World Airways,
SABENA Belgian Airlines, Scandina-
vian Airlines System, Swissair, Trans-
Canada Air Lines and Trans World
Airline.

»Good for Year—Travelers flying 1in
cither direction will be able to take ad-
vantage of the reduced rates during
seven months of the year. Smaller re-
ductions will be offered on trips made
one way during the peak season and
one way during the off-season, Full
fares apply during April, May, June,
July and August, with reductions in
force the rest of the vear. Tickets will
be good for one vear.

Some typical roundtrip fares to or
from New York, with the full fare
listed first, followed by the off-season
fare and then the rate for trips one
way during peak and one way r]urmg

slow season: London, $630, $466.70,
$548.40: Paris, Brussels or Amsterdam,
$666, $493.40, 5579.70; Copenhagen,
$h96.60. $531. '='EII $615.70: Rome,
$786.30, 5614.40, $700.40.

New TCA Route

Trans-Canada Air Lines has been
granted a foreign air carrter permit to

AUTOMATIC CHEF

Pan American Airways cargo pilots no longer
need depend on cold box lunches. Instead
they can have a hot dinner in the cockpit
with the help of a self-heating tin can. One
container sheathes another holding the food,
with a lime compound in the space separat-
ing them. When the outer can is punctured,
water drops into the chemical, generating
chemical heat. Pilots have a choice of such
items as chicken chop suey, chicken noodles,
chicken and rice, hamburger and mush-
rooms, frankfurters and beans, egg noodles
a la king, chile con camne, beef stew, chicken
fricassee, spaghetti, egg noodles and cheese,
and corned beef hash. Capt. Leslie Brissette
is shown demonstrating the new meal
warmer by puncturing the outer can.
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ADAMS-RITE offers a worth-
while service to the manufac-
turer who requires a special
latching design to meet certain
specifications. The creative men
at ADAMS-RITE . . . experienced
custom lock engineers and engi-
neering draftsman . . . plan and
build locking devices that are
precisely right to your require-
ment. Here, under one roof, is
everything necessary to the pro-
duction of such articles . . .
from foundry to plating and all
the in-between stages. Names
outstanding in industry are on
our list of clients and customers.
Engineering assistance in your
special locking device problem
is yours for the asking.

QUALITY HARDW ARE

FOR NEARLY A 1

ADANS-RITI

HALF CENTUL.IY

MANUFACTURING CO.

540 WEST CHEVY CHASE DRIVE, GLENDALE 4,

CALIFORMNIA, U. S A.

fly from Montreal and T'oronto to Port
of Spain, Trinidad, wvia ‘lampa-5t.
Petersburg, Fla; Nassau, Bahamas;
Jamaica and Barbados.

Civil Acronautics Board granted the

[ permit, with White House approval, in

accordance with a bilateral air agree-
ment now in effect between the U. S.
and Canada. TCA plans to operate
Canadair DC-4M-2 aircraft on the
route. Tentative schedules call for two
roundtrips weekly between Canadian
points and Tampa-St. Petersburg, one
trip terminating at Nassau and the other
at Kingston, Jamaica.

' ALPA’s Design for

DC-3 Replacement

The Air Line Pilots Assn., which had
harsh things to say about both the
Martin 2-0-2 and the Convair-Liner
when those planes frst appeared, has
proposed its own specifications for a
short-haul transport to replace DC-3s.

Compiled by ALPA’s engineering and
air safetv department, and outlined n
the union’s magazine, the specs call for
a twin-engine, tricycle gear monoplane
of either ﬁigh-u'in.r_; or low-wing design.
Plane would seat 20-26 passengers with
rows of two seats on each side of the
aisle, and no passengers in the “pro-
peller danger area.” It should be able

— — g a——

SIMPLIFY

Thermocouple
Connections L]

Exploded view
TE Jack & Plug

These Quick Coupling Jacks and Plugs make
connecting thermocouple circuits—Simpler—
Easier — Quicker — especially when circuits
must be broken frequently.

The Polarized Connectors are made of ther-
mocouple material with either screw faostened
or soldered connection. Bokelite cover halves
are screw fostened; have finger-grip pull, The
lead wire openings clomp duplex wire securely
—rglieving strain from connections.

Write for catalog C for full information on
these Connectors and other Aircraft Thermo-
couples, Leod Wires and Accessories,

Ap;'grmo ELECTRIC CO.

‘" FAIR LAWN.N.J.

[

to use DC-3 service and maimtenance
facilities.

ALPA says high speed is desirable,
but not at a sacrifice of low landing
speed.

SHORTLINES

> All American—]s planning large pro-
motion posters on the bulkhead opposite
the entrance of its planes and may later
consider selling the space to an adver-
tiser.

> American—Reports its passengers can
now order rental cars to be available on
arrival at any of 60 points in the U. §.
and Europe,

» Arrow Airways—1he California non-
sked recently obtained a temporary stay
in the U. S. Court of Appeals for the
District of Columbia agamst enforce-
ment of a CAB regulation adopted late
last year which governs the relations be-
tween large irregular carriers and their
ticket agents. The CAB rule requires
carriers and agents to put their agree-
ments in writing, tries to prevent combi-
nation of carriers directly or through
common ticket agents, and requires
tickets to show which nonsked is to
make the flight.

» Braniff—Has asked CAB for a certifi-
cate amendment designating New
Orleans as a co-terminal with Houston
on its Latin American route.

> BOAC-Is conducting an experiment
with white paint on top surfaces of
Canadair transports operating from Lon-
don to South America and the Far East.
It is hoped that the paint will reduce
the planes’ cabin temperature by 12-15
deg. during stops at tropical airports.
Iﬂjmé‘hr tests have been made in the
» Civil Aeronautics Board—Worried by
past abuses, has tightened its rules of
practice so that no person formerly as-
sociated with CAB can represent a client
before the Board, directly or indirectly,
on any matter which he handled while
employed by the governmental agency.
Neither may he use confdential in-
formation obtained while he was with
CAB unless the Board frst gives its
consent,

» Delta—Reported the best business in
its history during February, Passenger
mileage was up 26 percent over the same
1949 month, Aircoach flights had a
load factor of around 93 percent and
regular flights had a 79 percent load
factor,

® Flying Tiger Line—Has signed an in-
terline freight agreement with Braniff.

» National-Had a $384,000 profit in
February—best in company history and
well over the $301,000 profit for Febru-
ary, 1949. Revenues were up 26 percent

| over the comparable period last year, and

revenue passenger miles rose 47 percent.
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P Pan American—Expects a record flow
of tourists between ffm U. S. and Latin
America this summer.

> Railway Express Agency—Recent In-
terstate Commerce Commission action

authorizing REA to boost rates 10 per-
cent on first-class, less-than-carload rail

shipments is expected to beneht air-
freight business. It is the fourth rate
hike granted REA since the end of the
war.

» Sabena—President Gilbert Perier be-
lieves jet transports will be ready for de-
livery before the carriers will be in a
position to operate them efhciently with
present ground organizations and air
traffic control. . . . The carrier’s trans-
Atlantic passenger traffic last year was
about 50 percent over 1948, and 1950
should see further improvement,

» TWA—During January carried 56 per-
cent more passengers from the U, 5. to
Rome than in the same period last vear.
Holy Year trafhc was expected to swell
even more during February.

» United—Soon will increase its cargo
lift substantially through conversion of
four passenger DC-4s into all-cargo
planes. The cargoliners will be available
this summer and have a 17.000-1b. eca-
pacity, giving UAL an all-cargo fleet of
eleven DC-4s and 13 DC-3s.

» Washington National Airport—Has
started testing its new system of high-
intensity, slope line approach lights.

» Wisconsin Central-Carried 48,311
passengers in its first two vears of oper-
ation, which ended Feb. 28.

CAB SCHEDULE

Mar. 27—Prehearing conference in Na-
tional-Eastern sky coach tariff ocase,
{Docket 4302)

Mar. 27—Resumption of hearing in Wast
Coast Airlines certificate renewal oass,
{ Docket 3966 et al)

Mar. 27—Hearing on CAB's enforcement
action against Arrow Alrways. ({ Dockeat
41959

Mar. 27—Hearing on enforcement action
apainst Natlonal Travel Clab, Ine. (Docket
4194

Mar. 28—Frehearing conference in Big |

Four mall rate case. (Docket 2849 et al)

Maoar, 30—Prehearing conference in re-
opened California-Nevada service case,
(Docket 2019 et al)

Apr. 3—0ral argument in 17. S.-Alaska
service case. (Docket 3286 et al)

Apr. 10—Hearing on Twin Citiles-Wash-
ington and Detroit-Washington through
gervice investigations. (Docket 3661)

Apr. 10—Hearing on Florida-Bahamas
service. (Docket 2EE24 et al)

Apr. 17—Hearing on enforcement action
againet Trans American Alrways, Great
Lakes Airlines, Golden Alrways, Edward
Ware Tabor and Sky Coach Airtravel, Ine,
{Docket 4161)

May 1—Hearing on CAB's enforcemant

action against Peninzular Alr Transport,
Assocliated Airlines Agency and XNational
Alr Coach Systems. (Docket 4084)
June 12—Hearing on applications of TWA
and American Overseas Airlines to suspend
sorvice at Philadelphia on trans-Atlantic
flights. (Docket 4228 at al)

June 18—Hearing on CAB investigation
of Northwest Airlines' tariff practices and
uncertificated operationg of Fly Frelght,
Inc.,, and Sterling Freightways, (Docket
4290)
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THERMOCOUPLES

FOR ENGINE TEMPERATURES
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Bonanza Installation

MORE NARCO UNITS ARE SOLD
THAN ANY OTHER MAKE:

The Narco Antenna has become a familiar
sight on perscnal aond executlive airplanes all
over the country. Thal's becaouse more and
more, plane owners and pilols are learning
from enthusiastic users thal Narco is the com-
pletely dependabls VHF tranamifter-receiver
ond Omni equipment. Thal’s why more Narco
units are sold than any other make.

Narco is the only YVHF and navigation set that
complies with or exceeds all amenis ol
CAA Specilication ES 63B. For siatic-iree
communication, navigation, and ILS localizer
approach equlp your airplane with NARCO
OMNI—you get the best dollar for dollar
value, the most tubea per dollar. and the leasti

We specialize
i the manufac-
ture of all types
of aircrafe chermo-
couples, lead wire,
firewall blocks and
lead-resistor  blocks.,
We are equipped to

fabricate jet engine
thermocouple-harness assemblies, connect-
ing-lead assemblies and special connector
blocks to your specifications. Bring your
temperatuce  measuring problem  to  us,
whether it is a new thermocouple, barness
or connecting lead, we are at your service,

pounds—you’ll get the best for the least!

See your authorized dealer for a demonstra-
tion and immediate delivery. Q

West Coost Representatives

THE LEE SMITH CO.
6363 Wiishire Blvd.

narco

Los Angeles, Calif.

NATIONAL AERONAUTICAL
CORPORATION
AMBLER, PA.

THE LEWIS ENGINEERING CO.

WINGS FIELD,

CHURCH ST. » = » * NAUGATUCK, CONN
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WHAT'S NEW

New Books

“The ﬁcmp]a:m Directory of British
Aviation—1950,"” is latest edition of this
classified reference detailing appoint-
ments in the Air Ministry; RAF Com-
mands, Establishments, and ﬁuulmr}
'c-crwces the Dominion and Empire air
forces; the Army and Royal Navy; Min-
istries of Supply, civil aviation, and de-
fence; Dominion and Empire civil
aviation authorities; national and inter-
national aviation organizations; United
Kingdom, Dominion and Empire air-
hnes; aeronautical sociehies, institutions
and clubs, including flying and gliding
clubs; service and civil airports in the
United Kingdom; holders of commer-
cial pilot’s licenses; aircraft and engine,
and aircraft products manufacturers in
the Empire. The biographical section
lists over 1300 personalities in British
aviation.

Published by Temple Press, Ltd.,
Bowling Green Lane, London, E.C. 1,
over 574 pages, price $1.47

L
New Literature

Kansas Airport Directory for 1950
contains 72 pages listing services avail-
able at the 178 municipal, commercial,
and CAA intermediate airports in the
state, also includes 250 private airstrips.
Included are light code for airport traf-
fic control, air emergency distress signals
code and E.J'rn;t}* hints. Write to division
of aeronautics, KIDC, 903 Harrison,
Topcka.

Booklet published by Dow Corning
Corp. describes and illustrates aircraft
and electronic uses for DC 4 silicone
compound for excluding moisture from
ignition systems. Write the company
at Midland, Mich.

“A Guide to Air Shipping via the
Port of New York™ 15 latest edition of
booklet describing air cargo procedures
and services available to ‘-hlppf_r# and air
carriers serving N, Y., with locations of
their prim:i]:mi offices in the U, S., ship-
ping rates from 20 principal U, 8. cities
Tn "{ Y. via railway express, air parcel

t, and air freight, and air cargo rates
’m m:tr] 100 foreign cities. "n:nhh]c
from Port of N, Y. Authority, Dept. of
airport development, Port of N. Y.
Authontv, 111 Eighth Ave, N. Y. 11,
M

Booklet giving analysis of pension
plans appraises the many problems man-
agement must consider in desiring
whether or not a pension plan is de-
sirable and feasible. Write The Re-
search Institute of America, Inc,, 292
Madison Ave, N. Y. 17, N. Y.
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SEARCHLIGHT SECTION

(Classified Advertising)

EMPLOYMENT:
BUSINESS:

UNDISPLAYED
{Not aeoflable for equipment adpertiming)

904 a llne, minlmum 4 lines. To Ogure sdvance pay-

mont count & average words as & line,
14 the above rales pavshle In adrance,
cago or San Franciseo offices count as one line.

for 4 consecullve Inzertions.

“"OPPORTUNITIES"

—RATES—

Individual Bwmployment Wanded sdvertising rate s
Bog Numbers—Care of publieation New Tork, Chi-

fMeeouni of 109% If full payment (s made in sadvance

:EQUIPMENT
:USED OR RESALE

DIEFLAYED

Individuai Spcees with border rules for prominant
display of sdvertlisments.

The sdvertising rate 1z 310.00 per lnch for ail
Advertising appearing on other than s econtrset
basls. Contract rates guoted on reqgosat,

An adverliving dneh i measured 5" vertically on I
ofie coltimn, 3 coliumni=—30 inchei—to m DAEA

ENGINEERS

Research and Development

Career Positions for
Top Engineers and Analysts

Senior Electro-Mechanical Engineers:

At least 4 years experience Iin Servo-

Mechanisms, Analogue Computers, Cir-
cuitry Developmeni in Ailrcraft, Guided
Missiles and Fire Conirol System Design.

Senior Electronics Engineers:

4-8 years experience as Project Engineer In
Radar Design, System and Circuit Anal-

i Electronic Engineers:

2-4 wyears experience in Antenna and
Microwave Design.

Submit detailed resume.
views will be arranged,

THE GLENN L. MARTIN CO.
Baltimore 3, Maryland

Personal infer-

DOUGLAS AIRFRAME
Parts for DC-4,
C-54, C-47, DC-3

Sr'nd inquiries

GENERAL OVERSEAS AIRLINES

Area 7 Mewark Airpori Newark, N. J

Market 2-0964

WANTED

REEPLIES fBox No.)! Addressg o affioe nearesf pou
NEW YORK: 330 W. j2nd 8Bf. (18)
CHICAGO: §20 N. leﬁlr.li.rl Ave, 711)
SAN FRANCISCO: 68 Post K&, |‘.H

POSITIONS FACAHT

THERMODYNAMICIST graduite engineer Lo
perform dJdesign analyses in onE or morg
phases of alreraft power plant installations,
such nsE duct flow, heat transafer, cabln con-
ditioning or fuel system analysida. Minlmuam two
years' experience, Apply Engineering Person-
nel Manager, Northrop Alreraft, Inc, Haw-
thorne, California.
HELIC L'JF TER PILAOT experienced In crop
dusting for slx weeks foreign duty. Kaman
Alreraft Corp,., Windsor Loeks, Conn.
W 1"”‘! D FPOUR Engine Pilot with ATR or
Commercial with Instrument Rating. Min-
irmmmn total time 2600 hours, 500 hours four en-
Eina timea, with minimum of 150 houra first
pilot time In B28 EBio, C&9 or 074, Some
fighter and heli u]bld I | *-.|--I.-r'ir.rm.'|:' niso desirable.
]"-::-EIS Awi '1I:Jr=n W

POSITIONS WAHTEI.'I'

TN PERIENCED "~] RVICE I-'ni,:mtpr peeks

position Operations, Factory, or Field., Alr-
eraft Fower plant—aor Accessories,. PW-I507,
Avintion Week.

COMMERCIAL PILOT hrwl-:ru_:: poaition with

corparntion, Executive pilot and mechanie,
Non sohedule 3000 hrs. Non accident., ASEL
& AMEL. Instrument rating, valid A&E and
Alght instructor. Howard D). Campbell, 1122
I. ast Taylor S, l"!ll'h: X I'l.r.l..I_I-fl.u.

ATH AIRLINE IH -3 pilot. G000 hours land and

sea. Also DOC-4 and DC-4 experience. Desire
permanent position. Age .-I;r- PW-4042, Avia-
tion Week.

e

PILOT—1200 hrs., all ratings except A.T.R.

All ground school ratings, including link In-
Btructor. Formerly asasociated with leading
fixed base operator holding all approvala. A-1

roaferences, 25. single. PW-6040, Aviation
Wealg,
PILOT. 4 wvoars airline exp. ATH, 4000 hrs..

callege grad. desires position ag COMpAny
pilat or admin. anssat.
E'IJ":-H "I-Hrujun ‘l."r-ae*I-L

Hesume on request, PW-

FOR LEASE

_— —_— -

Planes fnr lensie,
Beecheraft twine f«r leagr. Reasonable rates.
Box E504 Portland 7, Oregon.

WANTED
DG 4 PASSENGER AIRCRAFT

Long lerm lease or ouliright purchase.
Must be suitable iy overseas without
any conversion work required. Payment
cash NY Bank . . .. Telegraph. or air-
mail delails your offer. where quick
inspeciion can be made.

INTERNATIONAL
AIRFLIGHTS EXCHANGE

(Carriers Contract Agents)

17 State Street, N. Y. City
Phone Cable
HA 2-9493 “Flights NY"

WANTED C-47

Wa want fo lease a C-47 Cargo Ship in good operat-
ing condition, minus erew, for a period of 90 days L
commeneing Annl [5th. We would prefer to lease
with an option to purchasa at the end of the poriod.
Reply rush giving full details to

F. P. DOHERTY

Box 329 Lexington 73, Mass.

Aircraft Mainlenance Equipment
far Douglas
DC-4, C-54, DC-3, C-47
Immediale Delivery

GENERAL OVERSEAS AIRLINES

BArea 7 Newark Airport Newark, N, J.

Market 2.09564

“AN HARDWARE WANTED"

Job lots of filtings. bolis, nuts, elastic
slop nuts, rivets. washers, terminals.

clamps. elc.

W-G050G, Aviatlon Week
330 W. 43nd Bt., New York 18 N. ¥,

Risin Sun SCHOOL OF
EE‘IAELIEHEIJ ja3p  AERONAUTICS

“Built Upon the Success of Ity Grodwotex™
GOVT. C, A. A. ond VETERAMS APPROVED
ENROLL NOW FOR NEXT CLASS

Writa for lllustroted Cotalog.
2206-16 E. HUNTINGDON 5T., PHILA., PA.
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SEARCHLIGHT SECTION

GRUMMAN BOOSE EXECUTIVE

Alrplane—Model G-21A, Total time 242

hre: engines 154 hrs since major. Con-
ditlon ke new, full reclining chalirs
and lavatory; truly a bargain, $35,000

Also, Twin Beach, Model C46F, New Up-

Transmitter 100 W Collins

1 Montgomery 5t.

holstery and senls, new nose tank and
OxXy e.n system, $26,000

Two XW DRL AN14hb Englnes zero

tima, Hﬂlﬂ[l anch
TE-2 Two

channel 3-T000 EC complete with loand-

Ing ocoil, contral and plugs, $500 |

Confact

UTAH CONSTR. CO.

San Francisco 4, Calif.
Phone Gorfield 1-6743

| NEW DC-3; DC-4

5105507 Collector Hings

5136536-1, 5136537, 5138270 Gas
Tanks

5115183, 5115208-2 Stabilizer Tips

5003542-1 Qil Tanks

5135567-501 Oil Tanks

47,000 1bs. more.

WARD SALES COMPANY

1458 N.W, 102nd Street
Miami, Florida

to thrust plates incorporated. They have also

These engines are 00:00 time since lactory
new and have had ACES C.A.A. approved

price $3,000.00

outside in lubrication system blower

been block lested in our modern test cells and have been

prepared for long term storage.

C.A.A. APPROVED OVERHAULS

e R-1830-92 without exchange. .. .. +ss00 0004 2,500.00
Above with exchange. ....scs v ivoannnarnan ,290.00
e R-1830-65-92 Cony. less carb.......o000ecus %1,850.00

C.A.A, Approved
Repair Station Mo. 3604

I Cable “ACENGSER" ?® ot %

All Engines Complete with Form 60-B
ALL WORK AMD ENGIMNE SALES CARRY OUR 100 hr. WARRAMNTY
AIR CARRIER ENGINE SERVYICE, Inc. ® g

E
P. 0. Box 1388 e
Miami, Florida #

25 NEW R2800-15
CERTIFIED ENGINES

THESE ENGINES TESTED AND
CERTIFIED BY GRAND CENMTRAL
AIRPORT CO., GLENDALE, CALIF.
C.A.A. Airworthiness 49-46-2

Complied With

For Full Particulars
Write

CHARLES GROSSO
432 Yine St. Modesto, Calif.

FOR SALE

2 Bell Model 47D Helicopters
Service Truck & Accessory Equip.

Write for Detoils

ROTO-WING AIR SERYICE, INC,
WOODWARD BUILDING  WASH, D. C.

PRATT & WHITNEY PARTS
for R-2000-7-9-11-13

Prompt Service

send INguUIries

GENERAL OVERSEAS AIRLINES

Area 7 Mewark Airport Mewark, M. J
Market 1-0964

REMMERT-WERNER, Inc.

Lambert Field St. Louis, Mo.
Cabany 5425

Offers From Stock

21 seal Airline
No time since overhaul on

agircralt and engines
Dc-a Total time under 15000
hours

New Ship Guarantee
$39,500

Cargo
No time since overhaul on
aircrait and engines
0-47A Total time under 4000
hours

MNew Ship Guaraniee
$30,500

Cargo
No time on aircralft since

averhaul
0_47 350 hours on engines
Total time under 4000
hours

$26,000
R985 H1830-92

FHATT & R1830-65 RI1830-75
wHIT" ET New and Owverhauled

A Complete Stock of Owverhaul ond
Replacement Paris and Accessories for
Douglas, Beecheralt, Lockheed, Pratt &
Whitney.

AIRCRAFT & ELEGTRONIC
EQUIPMENT

As a leading supplier we offer a
complete line of

HR.AND NEW INSTRUMENTS

FLIGHTS & HAVIGATION INSTRUMENTS
EMGIME INSTRUMENTS

AUTOMATIC PILOTS

INVERTERS

AUTOSYNS

PRECISION AUTOSYMNS
RATE GENMERATORS

SYMCHROS
ALNICO FIELD MOTORS

GYROS

A.C. MOTORS

D.C. MOTORS

SERYO MOTORS
TORQUE UHNITS
TORQUE AMPLIFIERS
FREQUENCY METERS
BLOWER ASSEMBLIES

Write for complete listings

All Instruments Moy Be Purchosed
C.A.A. Certiled

U. 5. Export License-2140

WUX Great Neck, N. Y.

INSTRUMENT ASSOCIATES

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

AN N BN N ENENENENNERNIEHN.]

DC-3 G-102

Former airliner 21 passenger
Deluxe interior

Two spare engines and props
Dual ADF, ILS, VHF and HF
Complete De-icing equipment

FR-6040, AVIATION WEEK
6820 M, Michlipan Ave., Chicago 11, 1L

C-47 AND DC-3 PARTS

1114313 Link
1119088 & 9 Coupling
2114315 Base Assy
5114462 & 3  Bracket
5116872 Flap Assy
5206005 & 1 Ring Cowl
Many Others

Savings—Large—Quantities

AIR CORPORATION OF MIAMI

Box 262

Miami Springs, Fla.

Douglas DC-4
Demountable power plants
for R-2000-7-11-92-13

with fire prevention completed

Immediate Delivery

GENERAL OVERSEAS AIRLINES

|I"-|.!|l|:| ) Hl_-u.'n.!h ﬂ.l.”_'l:lrl‘ Hl}'ﬂt:ﬂl_ & | ..I

Maorket §-098648
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Adams Rite Mfp, Companv.............. 45
Agency—"The Shaw Company

rapidity

Adel Precision Products Corp....covuinans 24

Agency—The MceCarty Company
Take your pick . . . they

all describe the fast type of

service you get when you deal

with Yan Dusen Aircroft Supplies.

Aitbome Accessories COorp. vvvvvvverveiaes 9
Agency—Weber-Thomson Associates

Armstrong Siddeley Motors, Ltd, . ...... .. 29

ick service is one
This quick se :\g.*_-n.:-:,--—-[:ﬂ-dhlj-ldj Ltd.

of the reasons why, more and
more, you hear airline purchasing
agents, exporters and airport
service operotors saying, "We're
usin’ VYan Dusen”  Complete

Avbum Spark Plug Co, Inc..oovovvvnon 4
Agency—Spitz & Webb Adv.

stocks ot our three convenient Bristol Company, The .................. 33
warehouses. Agency—James Thomas Chirurg Co.
Lid Century Geophysical Corp. . ..cvviaveivs. 43
t (] g !
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Clary Multiplier Corporation ............ 28
| Agency—DBatten, Barton, Durstine & Os-
m born, Inc.

AIRCRAFT SUPPLIES | Clifford Manofacturmg Company
MINMEAPOLIS, MINNESOTA Second Cover

Agency—James Thomas Chimrg Co.

TETERBORO, N.J. BEDFORD, MASS.
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Douglas Aircraft Co,, Inc. ....ovicnine. .. 3l
Agency—]. Walter Thompson Co.
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Goodrich Co, The B. F. . ..coiiiiveniinn 3
One More Step in Our | Agency—Batten, Barton, Durstine & Os
Progressive Expansion born, Inc.

Piasecki Invites You To
Advance With the Leader!

AERONAUTICAL ENGINEERS |

. . with o B.5. Degree from an occredited
Engineering College and a minimum of 4 yrs.
experience in the industry.

| LAYOUT DRAFTSMEN

. . . with at leost 4 yrs. specific and proven |
experience in Aircraft Design.

SEND DETAILED RESUME OF
EXPERIEMCE. LOCAL INTERVIEW |
CAN BE ARRANGED.
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EDITORIAL

The Impact of Air Coach

Free enterprise is having another fling in the air trans-
port industry. It is proving to be an energetic ghost—
perhaps too energetic for its own good.

For the most part, untrammeled airline competition
was laid to rest by the Civil Aeronautics Act of 1938, It
tried to come back through postwar non-scheduled and
contract carriers. But the Civil Aeronautics Board has
cracked down on many of these operations, ruling that
they are in violation of the agency’s economic regulations.

With interstate services under increasingly rigid con-
trols, California Central Airlines tried its hand at sched-
uled intrastate flights between Los Angeles and San Fran-
cisco a little more than a year ago. Operating 28-passenger
DC-3s at the three-cents-a-mile fare envisioned by C. R.
Smith, the Burbank-based operator took on this imposing
array of competitors: the Southern Pacific, and Atchison,
Topeka and Santa Fe Railroads; three bus lines, including
Pacific Grevhound; four certificated airlines (United,
TWA, Western and Southwest) and five other uncerti-
ficated airlines.

Thus far, Cal Central’s gamble in free enterprise has
paid off. Except for the first month of service it appar-
ently operated in the black throughout 1949.

More importantly, the Los Angeles-San Francisco run
(one of the three most traveled air routes in the U. §.)
has become a testing ground for how much air transpor-
tation the public will buy if the price is right. Bitter
complaints by surface carriers, and the scramble by certi-
ficated airlines to climb the intra-California coach band-
wagon, attest to the drawing power of a three-cent airline.

Still, Cal Central’s success on the 350-mi. Los Angeles-
San Francisco run could be duplicated on few, if any,
other routes in the U. S. Such a low-fare, uncertificated
operation requires a heavy natural traffic flow between
two large cities located in the same state but far enough
apart to bring out the airplane’s time advantage over
surface transportation.

Comparison of rail, bus, air transportation between
Los Angeles and San Francisco during the past two years
illustrates the tremendous impact of air coach. In 1948,
before the advent of intrastate air coach, the railroads
handled 421,000 passengers (44.4 percent of the common
carrier total) between the two California cities; buses
accounted for 266,000 (28 percent) and the airlines 262.-
000 (27.6 per cent).

But in 1949, the airlines, both certificated and uncerti-
ficated, were in first place, carrying 406,000 passengers or
43.1 percent of the total common carrier business. Rails
last year handled only 308,000 passengers (32.7 percent)
and buses 228,000 (24.2 percent). Total air coach reve-
nue on the San Francisco-Los Angeles link last year
exceeded $1.7 million.
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By the start of 1950, daily San Francisco-Los Angeles
airline schedules—both first-class and coach—numbered
43. This compares with 11 railroad and 38 motorbus
schedules.

The $9.95-59.99 fare charged by the coach airlines on
the intrastate run contrasts with $19.15-$21.05 (about 6
cents a mile) on regular airline flights; $16.30-$26.48 by
rail Pullman; $6.20-$7.50 by rail coach, and $5.15-$5.65
by motorbus. Airline travel time of 2-3 hr. (airport-to-
airport) compares with 93-15 hr. by rail or bus.

Surveys made by the California Public Utilities Com-
mission indicate that 41 percent of the Los Angeles-San
Francisco air coach business comes from people who
either would not have made the trip at all or would have
used a private automobile. Around 34 percent of the air
coach business was diverted from first-class airline flights,
20 percent from the railroads and 5 percent from the
buses.

When Cal Central carried over 2000 passengers during
its first month of operation (January, 1949) and kept gain-
ing business, there were two reactions. One group of
carriers—railroads, buses and certificated airlines—tried to
get the California Public Utilities Commision, the Civil
Aeronautics Board and even the labor unions to upset
CCA’s applecart. Another group of uncertificated air-
lines jumped into the intrastate coach business them-
selves,

Hard hit by the coach competition, Western Air Lines
President T. C. Drinkwater last July lashed out at the
“anscrupulous” cut-rate carriers for allegedly flying with-
out proper safety regulation, confusing the public with
misleading advertisements, paying non-union wages and
flying only when they had a profitable load. But little
more than a month later, Western Air Lines of Cali-
fornia (of unadmitted parentage) began $9.95 Los
Angeles-San Francisco coach flights using not only high-
density DC-4s leased from Western, but also Western
crews, maintenance, dispatching, communications and
ticketing facilities.

WALC made money from the start and soon was
carrying more passengers than Cal Central (AviaTiON
Week Feb. 6). This month, Western was ready to ask
CAB permission to conduct $9.95 Los Angeles-San Fran-
cisco coach flights under its own name.

United Air Lines complained bitterly to CAB against
Western of California, characterizing the carrier as “a
mere instrumentality of Western” set up in possible viola-
tion of the Civil Aeronautics Act. Cal Central filed a
$500,000-damage suit against WALC and WAL, charg-
ing violation of the state’s anti-trust law, unfair trade
practices, libel and slander.

(Continued on page 5%)
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(Continued from page 53)

But now UAL has decided to hght fire with fire. Still
convinced that air coach is “uneconomic,” United never-
theless plans to ask CAB permission to start three-cents-
a-mile flights between Los Angeles and San Francisco on
May 14 with 70-passenger DC-6s. Use of DC-65s might
well play hob with present DC-4 and DC-3 operations.

Meanwhile, the question of whether three-cents-a-mile
intrastate coach services are uneconomic was decided in
the negative by the California Public Utilities Commis-
sion on March 14. It said that the $9.95-59.99 fares are
sufficient to return operating costs and vield some profit
—as proved in the cases of Western of California and
Cal Central,

In dropping its investigation of the cut-rate airlines, the
commission conceded it is problematical whether these
carriers can continue to show profits in the future if
competition intensihes.

Col. C. C. Sherman, Cal Central president, has had
long experience with cut-rate air coach operations. He
was general manager of Airline Transport Carriers, Inc,,
which since 1946 has been one of the major non-sched-
uled transcontinental operators.

As happens sooner or later to almost all nonskeds,
ATC last fall became the object of CAB enforcement
action. The company was prohibited from making more
than eight roundtrips between any two interstate points
during any four successive weeks.

Thus restricted in its coast-to-coast operations, ATC
was doubly glad that some of its planes and crews were
being leased to Cal Central for intrastate flights that pre-
sumably are beyond CAB's economic jurisdiction.

Last year, with a fleet of nine DC-3s, Cal Central flew
more than 91,000 passengers without mishap. Col. Sher-
man, a World War II pilot, frequently takes over the
controls on his company’s flights. He says Cal Central’s
safety standards are in line with scheduled interstate car-
riers and fully meet CAB’s stiffened requirements.

According to Sherman, Cal Central showed “an appre-
ciable profit” during its first year, but he gives no figures.
However, the California Public Utilities Commission
estimates that during the first 10 months of 1949 CCA
made well over ten percent profit on its investment.

In his suit against Western, Sherman contends that
the certificated company created Western of California
as a “firing squad” for Cal Central and other mtrastate
lines—some of whom were forced out of business when
WALC appeared on the scene. But with a wary eye on
United’s DC-6 coach proposal, Sherman is going ahead
with plans to boost his DC-3s" capacity to 32 passengers
and bid for even more business.

Sherman is proving once again that free enterprise
doesn’t die easily, If it did, air ceach might still be muss-
ing from the U. §. air transportation scene.

—C.L. A,
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An Editorial Apology

Last March 28 on this page we ventured our editorial
opinion that United Air Lines was making “an honest
mistake” in its refusal to consider air coach service.

We then wrote: “We also predict that UAL will have
a lower fare schedule well within six months.” Immedi-
ately thereafter we received several unofficial and indig-
nant comments from United people to the effect that
their organization would “never” institute air coach
service.

Now, United, as the last major airline hold-out, has
filed with the Civil Aeronautics Board its intention to
start coach operations with DC-6s on the already heavily
competitive San Francisco-Los Angeles segment May 14,
where low-fares were pioneered by the nonskeds.

It was inevitable that United eventually would be
compelled to start air coach service. But the six-months
peniod of our forecast was up as long ago as Sept. 28. We
regret this inaccuracy and apologize to our readers.

P. S. In the same editorial Mar. 28 we also said, “And
if American doesn’t enter this coach picture before long

we will abandon all attempts at forecasting.” American
started m December.

Wanted: Teamwork

The Air Transport Association’s Executive Vice Presi-
dent, Robert Ramspeck, made an address before the
TWA Management Club that is deserving of more atten-
tion.

“One of the major problems facing the airlines . . .
15 the adoption of a unihed public relations program,”
he said. “It should be confined to major principles and
should be implemented by each member company of the
ATA. Since I came with the Association in January 1946
we have had no industry public relations program. In
fact, we have had no industry program. We have been
waiting until the fire bell rang—then we rush out to stop
the fire. That is defensive action only. We need a posi-
tive program.”

Mr. Ramspeck, who came to ATA from the House of
Representatives as one of the most distingnished mem-
bers that body ever had, says this positive program should
deal with employe relations, community relations, cus-
tomer relations and governmental relations,

“What we need in this industry is team work. Let us
give the facts to our employes, to the communities we
serve, and to the public—also to our public officials, fed-
cral, state and local.”

Mr. Ramspeck knows what he is talking about. The
various members of the ATA have everything to gain and
nothing to lose by closer cooperition.

No transportation industry ever had such a glamorous
cr more impressive service to sell the American people.
A strong, positive, cooperative campaign to “fy the mil-
lions” has great possibilities. The people want to fy.
First give them a chance with good, safe service at low
fares. Then selll

—Robert H. Wood.
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The Military Air Transpert Service (MATS) con-
tributes to the mobility of the Armed Forces by
airlifting cargo and personnel whenever and wherever
needed to fulfill national military requirements.

Fairchild C-119 Packets, soon to he flving for the
Military Air Transport Service, help fulfill this vital
air transportation mission. Capable of carrving 61
passengers or 10 tons of cargo, this twin-engine
transport and cargo plane has the versatility 10
accomplish numerous types ol operations required
via the MATS Air Route.

The C-119: unique rear loading at truck-hed

height allows for rapid handling of cargo. eliminating
the necessity for extra ground handling equipment.
Airplane engines and parts, bulky communication
equipment, vehicles, tanks and field kitchens are some
of the many military items the Fairchild C.119
carries with ease. In addition to its utility as a
cargo plane, the Packet iz equally efficient for air-
evacuation, air-sea rescue, and personne! transport.
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planez which will eontinue to play a versatile role
in the l]ill"l‘ll[illll:-" of the world wide :"-Iiii[:lr:r Air
Transport Service.
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Joe Thompson, Charlie Byrum, and Charlie Young produce one
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i of G-E’s greatest “stocks-in-trade’’ ideas. One of many prob-

lem-solving squads whose successes read like an aviation roll

call of progress —electrically-driven autopilots; a high-fre-

quency ignition system; airborne radar; all-electric remote fire

control systems they have new ideas and approaches that

may be what you're looking for in your business.
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Working closely together, and with other specialists from

p———_

G-E’s pool of knowledge, they have sparked many advances

over the last decade. Experts at analysis, they form a hard-

driving team which utilizes their widely-varied backgrounds,

The vigor of their youth is backed up by G-E’s

generations of experience.

...........

-----

men. and others like them at General Electric, offer

the aviation industry an integrated service of research, de-
velopment, engineering, and production. If you have a
problem concerning aircraft propulsion or electrical systems,
call on General Electric. Telephone your nearest G-E sales
office or write Apparatus Department, General Electric Co.,
Schenectady, N. Y.
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