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HE Kidde visual smoke detector
Tnﬁers new advantages in fire pro-
tection for aircraft. It is a small, com-
pact, light-weight detector which
cannot give false alarms.

Here's how it works: air from
A cargo compartments is drawn to the
lllll s e 4 detector on the instrument panel.
Two viewing windows show a black
chamber through which an invisible
beam of light passes. The slightest
trace of smoke reflects the light
beam, showing through one of the
windows as a streak of light.

This foolproof detector elimi-
nates false alarms frequently caused
by voltage fluctuations and from
foreign matter. Write us for full
particulars.
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The Aircraft: Grumman F9F-5 Panther
The Engine: Pratt & Whitney Aircraft J-48 Jet
The Fuel System: Holley Turbine Control

FOR HALF A CENTURY—ORIGINAL EQUIPMENT MANUFAC-

TURERS FOR THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES Walter Kidde & Company, Inec.
1118 Main St., Belleville 9, N. J.

' 'H':llltr Kidde & Company of Canada, Ltd., Montreal, P. Q.
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Auburn

SPARK PLUG
CONNECTORS

for aircraft

T for 7 mm cable
*s 1041-C Steagtite

“~  1041-M Mycalex
_ ‘ 1041-D Alumina
: (AN 4164-2)

for 7 mm cable

1099-C Steatite

1099-M Mycalex
1099-F Phenolic
1099-D Alumina
(AN 4164-1)

9/16" and 1”7 sleeves
only, without springs,
are also available

TERMINAL COLLARS

1042 MNeoprene
1043 Silicone

Used with all };" connectors on
7 mm cable

for military trucks
—t and tanks

for 5 mm cable
SP420 Steatite

CC4025 Mycalex
CC4006 Alumina

F

L1y

for 5 mm cable

CC4017 Steatite
CC4020 Mycalex
CC4013 Alumina

9/16" and 11/16" sleeves

only, without springs,
are also available

Neoprene or
Silicone Grommaets

AD51-960

Used with all
11/16" connectors
on 5 mm cable

AD50-894

Used with all
9/16" connectors
on 5 mm cable

AAS0O-313
Spring Assembly

Used with all 9/16" and 11/16"
connectors for 5 mm cable
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MNEW MEMBER of the U. S. Navy fighter plane family, the Grumman
FOF-6 Cougar is rated in the “over 650 miles an hour" class. A swept
wing successor to the Panther, which was the first jet to be used in
combat by the Navy, this new streamlined jet fighter is described as a
much faster plane.

“The Navy takes to the air...
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On July 26, 1911, Glenn Curtiss put pontoons
on his pusher type plane and flew it at San
Diego, California, demonstrating to Navy
officials the practicability of the hydro-plane.
Enthusiastic over the experiments, the Navy
soon placed an order for its first hydro-aero-
plane shown here taking off.

Keeping pace with advancements in the

science of flight through the years, Phillips
Petroleum Company has always been alert to
the very latest fuel and lubrication require-
ments for the latest type engines.

Phillips is today one of the nation’s largest
suppliers of awviation fuels for military and
commercial as well as private use. It 1s the
company’s policy to be ready with improved
fuels as the newest designs in turbo-props and
jets are announced. This is in addition to a
tremendous capacity for producing 115/145
grade aviation gasoline,

Depend on Phillips for reliable aviation
products.

AVIATION DIVISION
PHILLIPS PETROLEUM COMPANY
BARTLESVILLE, OKLAHOMA

AVIATION ProDUCTS
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‘with REX-FLEX
Flexible Metal Hose
Ducting
Flexible Connections

%TH space for aircraft “plumbing” becom-
ing more and more limited in each succeeding
model, the “threadability” of REX-FLEX
15 more important than ever before. This
ability of REX-FLEX to be threaded
through the tight spots is the result of
the extreme flexibility that is engi-
neered into all REX-FLEX flexible
metal assemblies. Fabricated by
advanced methods from stainless
steel, REX-FLEX achieves 1ts Hexi-
bility without sacrificing the
strength and fatigue-resistant char-
acteristics necessary in aircraft.
REX-FLEX assemblies are made to
your requirements for a wide variety
of services ranging from anti-icing
ducting to cross ignition tubes . . . from
fire-proof fuel and oil lines to tail cone
bellows assemblies.
Flexonics engineers will be pleased to go over
your needs and make recommendations. Write today.

The sllustrations above show
just a few of the scores of appli-
cations for REX-FLEX., We will
be pleased to send youw maore complete
information on all types of services.

AIRCRAFT DIVISION

Flexonic :
- _

Flexon identifies d

products of Flexonics
Corworation thot
have served industry
for over 50 vyears.

- FORMERLY CHICAGO METAL HOSE CORPORATION

Maonufactlurers of Conveluted ond Corrugated Flexible Metal Hose in a Variely of
Metals = Exzponsion Joints for Piping Systems + Stoinless Stesl ond Brams
Bellows « Flexible Metal Conduit and Armor + Assemblies of These Components

In Canado: Flexonics Corporation of Canada, Ltd., Brampton, Ontaris
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1302 S. THIRD AVENUE - MAYWOOD, ILLINOIS

NEWS DIGEST

Domestic

Charles H. Babb, Los Angeles, avia-
tion pioneer, who was president and
chairman of the board of the Babb Co.,
Inc., aircraft and accessory dealers, died
Nov. 15 of a coronary ailment.

The Turbo-Compound Super Con-
stellation is now undergoing an inten-
sive testing program, following its
maiden flight lasting just over two
hours. The test plane, a Navy version
R7V-1, showed greatly improved accel-
eration and climb over earlier models.

Brig. Gen, Henry Black Clagett, a
pioneer of the early days of military
aviation, died Nov. 14 in Walter Reed
Hospital, Washington, D. C.

The Cleveland National Air Races
Corp. has announced that its 1953
classic will be held at Vandalia Mu-
nicipal Airport, Dayton, and that its
new title will be The National Aircraft
Show and 50th Anniversary of Powered
Flight Honoring the Wright Brothers.

Edward A. Schuch, who was chief en-
gineer for the Aero Service Corp., and
a pioneer in the art of aerial mapping,
died recently at his home near Phila-

delphia.

“Wes" Hall, who was a dealer-sales-
man for Air Associates, Glendale, Calif.,
was killed recently when the engine of
his plane failed after takeoff from Lind-
bergh Field, San Diego.

The Tennessee Valley Authority has
purchased three helicopters, two of
which already have been delivered, fol-
lowing successful use of a leased ma-
chine in patrolling transmission lines.

Harold E. Mistele, Detroit executive,
has been notified that his speed records
flying a 145 hp. Continental-powered
Cessna “170” equipped with Edo floats
have been accepted by Federation Aero-
nautique Internationale as world marks
for Class C-Zb seaplanes over a 50-
kilometer closed course. Mistele’s rec-
ord speeds, clocked on Aug. 25, were
109.08 mph. for 100 km. and 102.27
mph. for 500 km. Previously, he was
credited by FAI with an airline distance
record of 946.48 mi. for a Brownsville,
Tex.-to-Rosiclare, I11., flight, June 12,

Civil Aeronautics Administration has
organized a 10-man team to evaluate
turbojet and turboprop transports with
a view toward formulating safety and
certification standards for these tvpes.
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F-94C ROCKET POD mounted in leading
edge of Lockheed I-94C's wings (see pic-
ture, p. 15) carries a dozen 2.75-in. missiles
to supplement the 24 the plane carries in
fusclage nose. Streamlined nose of the pod
is made of tangible Fiberglas and disin-
tegrates under impact of rocket gases upon
firing. Alternative use of the pod is to carry
a machine gun and 265 rounds of ammo.
Rocket pods are 9.5 ft. long, gun pods
8 ft.

The team will be headed by George
Haldeman, chief of the CAA awcraft
engineering division; A. M. Alcorn, en-
ginecring chief of Region 6 with head-
quarters im Los Angeles, will be vice
chairman.

Donald A. Duff, executive vice presi-
dent of Wisconsin Central Airlines,
died at Mmneapolis Nov. 14. A long-
time executive with about ten airlines
since the early 1930°s, he had been
chief executive of Colonial during the
Altons Landa reorganization last wmter.

Civil aircraft production schedules
for the second quarter 1953 will get
full allocation of needed controlled
materials if DPA accepts the recom-
mendation of the Air Coordinating
Committee. No hitch is anticipated.
Total current program stretching to
the first half of 1955 includes firm
orders for 381 transports (32 added
since the previous quarter) and a po-
tential production of 11,542 non-
carrier planes for industry, business
and agricultural use.

Financial

Eastern Air Lines reported a net
profit of $1,773,875 during the first
nine months of 1952 out of a gross of
$88,143,000.

Air France reports an increase of
269 in profits for the first eight
months of this year compared to the
same period last year.

British European Airways Corp. re-
ports that although its summer profit
amounted to $7985,000 its reduced rev-
enue in the winter months is likelv
to mean a deficit of about $4,920,000

for its fiscal vear.

Fairchild Engine and Airplane Corp.
lists a net of $1,887.000 for the nmine-
month period ending Sept. 30. A 20-
cent dividend was declared payable Dec.
22 to stockholders of record on Dec. 3.

Cessna Aircraft Co. has declared a
dividend of 50 cents a share payable
Dec, 22 to stockholders of record Dec.
9. Cessna announced adoption of policy
of paving a regular semi-annual divi-
dend of 25 cents per share, to begin in
1953,

Seaboard & Western Airlines, Inc.,
reports net earnings of $801,335 for the
nine-month period ending Sept. 30
from operating revenues of $8,586,559.

Southwest Airwavs Co. reports net
income of $51.600 for nine months
ending Sept. 30.

Kaiser-Frazer Corp. and subsidiaries
report net income of $344,064 out of
total sales of $5%,265,337 for the three

months ending Sept. 30.

Menasco Manufacturing Co. had a
net proht of $523,639 for fiscal 1952,
An additional 10-cent dividend per

share ot stock will be paid Dec. 15 to
shareholders of record Dec. 1. Backlog
was reported in excess of $35 million.

Temco Aircraft Corp. reports net
earnings of $1,359,894 for the nine
months ending Sept. 30, a 51% in-
crease over corresponding period in
1951. Unflled orders amounted to
5245,600,000.

Northwest Airlines has paid an in-
stallment of $835,000 on its bank loans,
reducing the loan to $7,635,363.

International

Oantas Empire Airways now is op-
erating the longest commercial over-
water hop in the world on its new
route from Sydney to Johannesburg: a
2,677-mi. leg between Mauritius Island
and the Cocos Islands, using Lockheed
Constellations.



THERE’S A
BIG DIFFERENCE

...in Clamps, too!

Precision is the big difference that makes
Monogram 3-H Clamps so superior in the fab-
rication of sheet metal riveted and welded
sections of aircraft, They are precision-made
to do a precision job and offer many big
advantages:

e Needles always uniform.

» Needles maintain true alignment.
* Greater spring tension.

* One piece construction.

* Safe, will not fly apart.

* Sturdier, last longer.

* Proven in 12 years use.

Write today for catalog on the many types and
sizes of Monogram 3-H Clamps and applying
tools.

MONOGRAM ponoGRAM |

MANUFACTURING COMPANY

8557 Higuera Street, Culver City, California

AVIATION CALENDAR

Nov, 24-25=Jaoint Industry Conference on
Preservation Packing, sponsored by Gen-
eral Motors Corp. R. M. Hollingshead
Corp. host. Walt Whitman Hotel, Cam-
den, N. J.

Nov, 30-Dec. 5=Annual meeting of ASME,
Hotels Statler and McAlpin, New York,
N. Y.

Dee. 1—Fourth annual Air Cargo Day,
(ASME), Hotel Statler, New York, N. Y.

Dec. 2—Symposium on light metal heavy

fnrgmgs and extrusions for aircraft, SAE,
ASME, TAS and AIME, Hotel Statler,

New York.

Dec. 2-5=Aviation Distnbutors and Manu-
Facturers Assn. tenth annaal m-L*::IEug, The
Kenilworth, Miami Beach.

Dec. 3-5—American Rocket Sueicl;.: Hotel
McAlpin, New York, N. X

Dec. 3-5—Society for rtp{*nmcnt:ﬂ Stress
Analysis, annual meeting, Hotel McAlpin,
New York.

Dee. 3-5—=American Management Assn., Ho-
tel Statler, Cleveland, Ohio.

Dec. 4-6—3ixth annual Anzona Awiation
Conference, Douglas, Ariz.

Dec, 12—Second Convertible Aircraft Con-
gress, The Franklin Institute, Philadel-
phia,

Dec. 17—Annual Wright Bros. dinner, 7:30

m., Statler Hotel, Washington, D, C.

"l."-lrfrihght Bros, lecture to be presented by
IAS 3 p.m., U. 5. Chamber of Commerce

auditorinm.

Jan. 12-16—Annual meeting and engineering
display of Society of Automotive Engi-
neers, Sheraton-Cadillac Hotel, Detroit.

Jan. 14-16—=AIEE-IRE-NBS conference on
High Frequency Measurements, Statler
Hotel, Washington, D. C.

Jan. 19-23—Flant Maintenance Conference,
Public Auditorium, Cleveland, O.

Jan. 19-23—Winter general meeting of the
Amernican Institute of Electrical Engi-
neers, Hotel Statler, New York, N. Y.

Mar. 25-27=National Production Forum of
the SAE, Hotel Statler, Cleveland, O.

Mar. 31-Apr. 2—First International Magne-
sinm Exposition, National Guard Armory,
Washington, D. C.

Apr. 4-12—Second annual International Mo-
tor Sports Shows, Grand Central Palace,
New York, N. Y.

Apr. 20-23—Aeronautic Production Forum,
National Aeronautic Meeting and Aircraft
Engineering Display (SAE), Hotel Gov-
emor Clinton and Hotel Statler, New
York, M. X.

PICTURE CREDITS

T—Liockheed ; f—{top) AMeGraw-Hill
World News; (center) Cesksna Alreraft;
(hottom) Kevstone; l1o—Lockheed,; 15—
USN: 23—David Anderton: 283—Louls Mce-
Quaid ; 30—de Havilland Aireraft Co, Ltd.
d§—Brooks & Perkina, Inec.: 435—Levy-
shipp ; bl—National Burean of Standards;
89— (ton) Convalr.
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FRENCH TEST BICYCLE GEAR—-SNCASO 5.0. 30 is testing dual-wheel tandem landing gear developed by the company and made
by Hispano-Suiza. A similar-type landing gear is fitted to the new S. 0. 4050 Vautour twin-jet fighter (Aviaion Week Nov. 3, p. 15).
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TURBOPROPFP CESSNA L-19—Cessna XL-19B, first lightplane to be htted with Boeing 502-8 turboprop engine, lands after a successful
flight trial. The engine (closenp, right) delivers 210 hp. on takeoff and is some 125 lb. lighter than piston engines in other L-19s.
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HUNTER  STUNTER—-RAF's  supersonic
Hawker Hunter jet fighter (Rolls-Rovee Avon) is
seen on the downward leg of a loop which began
at 6,000 ft. and rounded off at approximately
12,000 ft. The photographer took this spectacular
shot from a two-seat Gloster Meteor jet trainer
which accompanied the Hunter during the
maneuver. The sleek new Hawker has been
ordered in quantity on a “'super priority” schedule,



INDUSTRY OBSERVER

P Present MDAP commitments include delivery of a dozen Sikorsky

S-55 ten-passenger helicopters to the ground forces of NATO. Sikorsky
has shipped one §-55 to the French SNCASE firm.

» The new all-jet seaplane to be built for Navy by Glenn L. Martin Co.
probably will carry the designation XP6M.

P Republic Aviation Inc. is dwulupmg a new supersonic hghter designated
the XF-104. The XF-103 is also a Republic fighter aimed at eventual
replacement of the Convair F-102 as the standard USAI® supersonic
interceptor.

» Initial order for the Boeing B-52 will be for RB-52A photo-reconaissance
versions. No bomber versions of the B-52 have been scheduled for pro-
duction before the end of 1955. Both the XB-52 and the YB-52, experi-
mental prototypes, are continuing their flight test programs at a good pace
with six flights made last week. The YB-52 is now being instrumented for
advanced flight test work while the XB-52 is scheduled to do high gross
tests at Moses Lake with an Air Research and Development Command
crew.

> Air Force does not expect to get flight test prototvpes of the \Wright
J67 split-compressor turbojet before the end of 1955. The J67 has been
considered as powerplant for several supersonic fighter tvpes scheduled
for substantial production by the end of 1955.

» Chase Aircraft will roll out the first pmdul:tmn version of the C-123
assanlt transport at its Trenton, N. J., factory in a few weeks. Main
-::hangﬂs in the production model include a squ.ircd-nﬂ tail fin, larger para-
troop jumping doors, and more powerful versions of the Pratt & Whitney

R2800 engine developing 2,500 hp. for takeoff.

P Cessna 180, which is scheduled to replace the rldi l-engine 190-195
series, 15 slated to be announced during ’[EE company 's annual sales meet
for distributors at Wichita, Kans., in January. The new 180 pmuru] with an
in-line engine, resembles the furmcr 170 models but has a squared-off
vertical hu] ﬁhﬂ the horizontal tail is adjustable about three inches

trimming.

> Amencan safety experts quﬁstmn a recent British medical report that
more than half the passengers in a Viking transport crash were injured
as a result of “flexion of the body over the seat belt.” Comell University
Crash Injury Research survey of 800 survivors in plane crashes showed
that only 32 had anv injuries (usnally bruises) in the vicinity of seat belts.
Comell analysis of the British accident data indicated that the fewest
injuries occurred in the seat belt area and did not produce positive proof
that any injuries were due to the belts. Stronger scat belts and '-:hﬂu]cler
hamesses have been developed and adopted in this country as a result
of the Cornell research.

» De Havilland is planning a third Comet production line at its Chester
plant if additional orders materialize at a sufficiently rapid pace. Some
Comet parts already arc being made at Chester. De Havilland is ex-
tremely sensitive to continued British and foreign criticism that its slow
,l:_u)mdui:tmn rate is r]ﬁr:ﬂurﬂgmg many new orders for the jet transport.

¢ Havilland says its current Comet production pace is adequate to
handle the volume of orders received to date.

» Douglas C-124A in service with MATS recently flew for 18 hr. and 30
min. while making a nonstop flight of 3,863 nautical miles from Ramey
AFB, Puerto Rico, to McChord AFB in Washington.

» British Overseas Airways Corp. is thinking of using retractable air inlet
screcns on its Comet jet transports. The screens would prevent the jet
engines from sucking in pebbles, mechanics” rags and other extraneous
material during ground runup and taxi maneuvers.
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WHO'S WHERE

In the Front Office

Stephen F. Keating, former director of
m:llhn contracts for Minneapolis-Honeywell
R{:gui:atnr Co., has been named assistant to
the vice president in charge of the Aero-
nautical division. Keating has handled mili-
tary contracts since he joined M-H in 1948.

L. J. (Larry) Hansen has been designated
vice president-sales for Hansen Mfg. Co.,
Cleveland, Ohio, makers of qumk—cnnntﬂt
fluid line couplings. Hansen was President-
elect Dwight D. Eisenhower's personal pilot
1942-1946. His former post as assistant
peneral manager has been filled by Bert W,
Manning, also an ex-USAF pilot.

Frederick D), Gearhart, president of Gear-
hart & Otis, New York investment firm, has
been elected chairman of the board of U, §,
Airlines, certificated freight camier. Other
niew directors include: Fred A, Miller, U, S,
Airlines’ new president; Col. Paul D, Shee-
line, Col. G. Gordon Moore, Jay W, Kauf-
mann and Knox B. Phagan.

Changes

H. Albers has been designated chief en-
gineer of the USAF heavy press program for
Loewey Construction Co., Inc,, N. Y.

J. Howard Batchelor has been named gen-
eral manager of Liberty Mfg. Co., Santa
Monica, Cabf., subcontractor to aircraft
firms. Edwin A, Kraft, Jr., has been ap-
pointed sales manager.

Rear Adm, C. R. Todd, USN (Ret.), has
been named manager of Continental Can
Co.’s Coffeyville, Kans.. pilnt making Boe-
ing B-47 and Grumman S2F-1 :Hsemhlms

Bruce H. Pauly has been appointed air-
craft sales manager at Pesco Products di-
vision of Borg-Warner Corp., Cleveland.

Dr. George Gerard, former principal re-
search engineer for Republic Aviation Co
has joined Bassons Industries Corp., N.
as a consultant to advise on government
projects. The firm handles plastics molding
and fabrication,

R. B. Lerch and Russell Strongman have
been appointed Middle West and Eastern
Seaboard regional managers, respectively, for
General Controls Co., Los Angeles.

E. W. Britton has been designated man-
ager of Wright Aeronautical division’s spare
parts division, Wood-Ridge, N. J. R. E.
Brown has been named assistant service
manager of the firm,

Honors and Elections

Sir Geoffrey de Havilland, founder and
director of the de Havilland Aircraft Co,,
Ltd., has been chosen recipient of the Gug-
genheim Medal for 1952 in recognition of
his “forty vears of pioneering in mulitary and
commercial aircraft and tl'n: development of
long-range jet transport.” Phil C. Garratt,
managing director of DH-Canada, has been
awarded the McKee Trophy, given annually
to the person who has done most toward
furthering Canadian aviation during the past
year. Garratt received the trophy for his
development of the DH Beaver and Otter.
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Hamilton Standard’s long experience as the leader in propeller design
and production is also devoted to supplying other equipment for

outstanding airplanes and guided missiles for the Navy and Air Force.

PROPELLERS « STARTERS * AIR CONDITIONERS ® FUELCONTROLS % AUXILIARY

DRIVES * HYDRAULIC PUMPS
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invite you to fly the %::;, ’: Ir

More girlings have chosen the Convair thon any other modern passenger plane:

Now Flying Pan American Aerovios Yenezolanas

Aerolineas Sabena-Belgion | Yeneazvela)
Argentings Swissair | Switzerland) Conadian Pacific

American Trans-Australio Chicago & Southern

Braniff United C.M. A, [Mexico)

C.A.T C. Western Cruzeiro do Sul [Brazil)

Continental Scon te B Delia

Ethiopion Aerc OJY rFintund} Hawaiian

Goruda Indonesion  Aeronaves de Mexico  Mational

K.L.M. Royal Dulch .~ Philippine

Mid-Continent _ “"'f‘-t-_ —— Fioneer

Martheast ke —

Cirient

As a transport-trainer for the U, 5. Air Force, the Convair is sefling

WELCOME ABOARD THE CONVAIR!
Twenty-nine leading airlines at home and
abroad proudly invite you to fly the Convair
...the world’s most popular passenger plane.
Ask your favorite airline or travel agent to
make your next flight a Convair.

GONVAIR

San Diege & Pomena, Colifornio » Fort Werth & Daingerfield, Texos

new records for versaltility and performance . . . another evidence of Convair's ENGINEERING TO THE Nih POWER
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Washington Roundup

Defense Program: Overhaul

First action of incoming President Dwight Eisenhower
on defense, it is expected, will be to appoint a commis-
sion of civilians to scrutinize all aspects of the military
program and come forth with recommendations aimed
at getting “adequate” security for minimum cost,

It is likely to touch off the bitterest inter-service row
since unification, It also means that the services face an
uphill struggle next vear against losing authority to the
Secrctary of Defense’s office.

The review commission was first formally proposed by
Sen. Robert Taft in his campaign for the nomination,

The proposal was included in the Republican Party
platform: “We shall revise our entire preparedness pro-
aram and we shall strip it clean of waste, lack of coordina-
tion, inertia, and conflict between the services.”

(One probable effect of establishment of the review
commission: Any major change in the defense program
bv the new administration will not be reflected until the
1955 fiscal year budget. This will reach Congress in Janu-
ary 1954, and will be for the vear starting July 1954.

Sen. Stvles Bridges, key Republican in Congress who
can have his choice of the Senate leadership post, chair-
man of the Armed Services Committee, or chairman of
the Appropriations Committee, estimates it will take the
commission about six months to complete its work.

Congress: Little Change?

Flection changes in the membership of the House and
Senate aren’t likely to affect the final outcome on key
aviation issues.

There will be 20 more Republicans and 20 fewer
Democrats in the House and one more Republican and
one less Democrat in the Senate next year. There also
will be some replacements not reflected in the party
lineup, such as replacement of Rep. Lindley Beckworth,
who headed House Interstate and Foreign Commerce
Committee’s Aviation Subcommittee this year, by Rep.-
clect Brady Gentry.

But votes this year on vital aviation issues weren't so
close that the outcome would be affected by these
moderate changes. For example:

e The House vote in favor of clamping a ceiling on
defense spending—which would mean a slowdown in
plane deliveries—was 220 to 130,

e The Senate vote for lenient mail pay formula for
international carriers was 58 to 23.

e The Senate vote against making certificated irregular
carriers eligible for subsidies was 53 to 28.

e The Senate vote against cutting back Air Force research

and development money was 47 to 30, and, against
slashing USAF operational funds, 49 to 25.

Subsidy Legislation

Changes in the makeup of House and Senate Inter-
state and Foreign Commerce Committees seem to favor
the nonskeds in their fight against lenient airmail subsidy
separation legislation for the scheduled industry.

P In the House Committee:

e Four of the 15 members who went along with the
legislation favored by the scheduled industry won't be
back next year: Rep. Lindley Beckworth; Rep. John
McGuire; Rep. Leonard Hall; Rep. Haarmar Denny.

e All cight of the committee members who bucked the
majority and supported legislation establishing a rigid
mail pay formula and opening the subsidy field to the
cerificated irregulars, will be back—Rep. Charles Wolver-
ton, as chairman; Rep. Arthur Klein; Rep. William
Granahan; Rep. Louis Heller; Rep. Morgan Moulder;
Rep. John Heselton; Rep. John Williams; Rep. Homer
Thomberry.

e Among the re-elected committeemen: REP' Peter Mack,
who piloted a lightplane around the world a year ago.

> In the Senate Commuttee:

e The makeup next year will be greatly changed. There
are two Democratic vacancies and three Republican
vacancies to be filled by new senators.

e All five of those seats had been filled by members who
supported the scheduled airline position on airmail sub-
sidv separation legislation: Sen. Ernest McFarland; Sen.
Herbert O’Conor; Sen. Owen Brewster; Sen. James Kem;
and the late Sen. Brien McMahon,

Airline Attorneys

Scheduled airlines and nonskeds are financing some
legal heavyweights—some with political and some with
CAB ties—in the Board's investigation to determine the
future of competition in the industry.

Representing the nonskeds will be: ,

Hardy Maclay, former CAB counsel, representmg
North American Airlines.

Morris, Kixmiller and Barr, representing American Air
Transport, Inc., and Air Coach Transport Assn. Senior
member George Morris formerly was president of the
American Bar Assn. and junior member Albert Beitel,
a former CAB examiner.

Wheeler and Wheeler, representing Coastal Cargo, Inc.,,
is the firm of former Sen. Burton Wheeler, former chair-
man of the Senate Interstate Commerce Committee.

Davies, Richberg, Tydings, Beebe and Landa, repre-
senting Freight Air, Inc., and Seaboard & Western Air-
lines, includes several top figures of the Roosevelt era:
former ambassador to Russia, Joseph Davies: Donald
Richberg, former head of the National Recovery Admin-
istration and assistant to former Attorney General Homer
Cummings: Arthur D. Condon, former attorney for the
Bureaun ﬂ% Internal Revenue and Maritime Commuission;
former Sen. Millard Tydings.

Posner, Berge, Fox, and Arent, representing World
Airwavs, includes Wendell Berge, former Assistant Attor-
nev General, and Albert Arent, former assistant to
Attorney General Francis Biddle.

Opposing the nonskeds will be:

Pogue and Neal, representing Western Airlines and
Alaska Airlines, includes L. Welch Pogue, former CAB
chairman, and George Neal, former CAB counsel.

Chadbourne, Parke, Whiteside, Wolfe and Brophy,
representing Trans World Airlines, includes Gerald
Brophv, prominent Democrat appointed to represent the
sovernment as a director of General Aniline and Film
Corp. which former TWA President Jack Frve heads.

Covington and Burling, representing American Air-
lines and Panagra, is the law firm Secretary of State
Dean Acheson was formerlv connected with and is ex-
pected to rejoin. His son, David, 1s a junior partner.

Edward Leasure, representing Continental Airlines and
Northwest Airlines, former CAB chief examiner,

—Katherine Johnsen
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New Cutbacks Hit Aircraft Programs

® Slashes follow line set
by Campbell Report.

® Funds to go to newer
plane, engine types.

By Robert Hotz

Drastic cuts i production of obso-
lescing military aircraft types were made
last week by the Air Force and Navy
as a result of prodding by Defense
Secretary Robert Lovett. Procurement
funds recovered from the cuts will be
used to increase production of new
tvpes.
> Airplanes—USALI cut the following
programs:

e Northrop Scorpion (F-89) twin-jet
night fighter. All current models of the
Scorpion {1 B and C) have been
srounded since September after a series
of crashes indicating structural deficien-
cies. Iirst 1°89Ds were scheduled to be
delivered in November with a produc-
tion program on this modgl stretching
to the end of 1955. This program has
been  virtually ehiminated by USAF.
Previously the development program
for the I-89F, successor to the D mode],
had been cancelled by USAL.

e Lockheed Starhre (FF-94C) all-weather
imterceptor. This radar-equipped, rocket-
firing hghter is already in production.
Size “of the production program previ-
ouslv had been reduced by USAF sev-
eral times since the outbreak of the
Korean war.

For the Navy the Bureau of Acro-
nautics made the following cuts:

e Grumman Cougar (FOF-6 and -7)
sweptwing carrier-based jet fighter. Navy
had originally planned a heavy produc-
tion program ftor this fighter involving
more than 1,000 planes duning the next
two wvears. Slash in this program was
heavy.

e Douglas  Skyraider (AD), piston-
powered attack |:-LmL The Skyraider
has been the Navv's standard postwar
carrier-based attack plane and gained an
excellent reputation in Korean combat.
It 15 scheduled to be replaced by turbo-
prop-powered AZD.

e North American Savage (AJ-1) carrier-
based attack plane powered by two pis-
ton engines and one turbojet. The Sav-
age 15 the largest U.S. carrier-based
bomber and Navy's first plane equipped
to carry atomic bombs. Navy recently
announced that it planned to convert
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In a detailed report covering all
phases of the USAF procurement
picture, Secretary Thomas Finletter
'-.'I.J‘{‘.ltL

“Adrcraft accepted bv the Air
Force in August totaled 81 million
b, airframe weight compared to
only 1% million airframe lb. ac-
cepted during August 1950, Spe-
cifically, total hghter production in
July Hh_ wis about hve times the
amount of two vears ago; weight of
fiighter ]Jim]ul:.t:nu was six  times
iugh{r m 1952 H1n1 m  1950.
Bomber production in July 1952
was fve times I1igh::r t]mu in July
1950 and in terms of weight seven
times higher. Under production
schedules applicable during 1951,
919% of the quantitv of aircraft
called for were delivered. Durnng
the first six months of 1952, 95"%

Air Force Production Figures

of the applicable production sched-
ule was met.

“T'wo vears ago production of
the B-47 bomber program had
harely started. Today at Boeing-
Wichita, one of the three plants
dedicated to this program, B-47s
ar¢ being turned out at rate of bet-
ter than one per working dayv. In
the hghter category, two vears ago
the entire month’s s output of F-84s |
and ["-86s—our two major fghter
programs—was 53, or less than one
a day. The combined output is
now running around 250 a month,
or better than 13 per day.

“In the case of engines, Allison
and General Electric are currently
turning out engines at a combined
rate of approximately 60 a day com-
pared to 1 total of 17 per day two
vears ago.”’

the Savage for duty as an aerial tanker
to refuel “carrier-based jet fighters. It is
scheduled to be replaced bv the Al]
using turboprop power.

» Engines—Allison and Pratt & Whit-
ney Aircraft are the hardest hit engine
manufacturers involved in the cuts. All-
son's J35 axial-flow jet powers the
Scorpion, and its ]33 centrifugal-type
powers some versions of the Cougar and
i5 also used in the Savage. P&WA's
centrifugal J48 powers the bulk of the
Cougars and all of the Starfires. P&WA
also makes the afterburner for the Star-
fire. Cutback in R2800 piston cngines
for the Savage can easily hL absorbed by
commercial demand. W right Aeronau-
tical division will get a cut in R3350
piston engine production for the Sky-
raider.

Although Secretary Lovett, USAF,
and Navy brass dismissed the Campbell
Report (Aviation Week July 28, p.
12) as “naive” and “uninformed.” all
the recently ordercd cutbacks were spe-
cifically  recommended bv W, L.
Campbell, then acting director of the
Defense  Production  Administration.
Campbell has since left DPA and re-
turned to private business.

The services” action came as a direct
result of a directive from Secretary
Lovett ordering them to conserve air-
craft procurement funds for the most
modern types available and to phase out
obsolescent types as soon as possible.

The Defense Department is extremely
mxious to present a well-ordered pic-
ture of its guided missile and aircraft
procurement policies and programs to
the 83rd Congress. Even without the
mnpetus of economy-minded Republi-
can control, there was a growing con-
gressional dissatisfaction with the mili-
tary procurement pictore as it developed
after the Korean war.
» Policies Defended—At the same time
the Defense Department was quietly
implementing some of the principal
recommendations of the Campbell Re-
port, Secretarv Lovett was strongly de-
fending defense procurement policies
against the sharp criticism of the Sen-
ate Armed Forces Subcommittee on
Preparedness headed by Sen. Lyndon
Johnson. Marshalling statements from
the Joint Chiefs of Staff, Munitions
Board and the Secretaries of the Army,
Navy and Air Force, Lovett made the
following points in rebuttal to the most
recent report of the Johnson Subcom-
mittee (Aviarion Week Sept. 5, p.
16):
e The stretchout in militarv aircraft pro-
duction was not made entirely for fiscal
reasons, but also on the economic con-
sequences that might have followed
from an abrupt hu'hiup to a peak fol-
lowed by a sharp decline.

“In revising production schedules and
stretching them out over a longer period
of time, immediate requirements for
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LOCKHEED-94C . STARFIRE rul:lf.ﬂbﬁﬁng interceptor (note auxiliary missile  pods
protruding from wings) is one of planes being cut back under new USAF plans.

critically short production equipment,
materials, and manpower were reduced,”
the Munitions Board stated. “And to
that extent military demands have not
created serious  disruptions in the
economy of the nation which might
have taken place otherwise, If military
production were pushed up to a level
where its ‘take’ of basic matenals re-
duced the operation of many small- and
medinm-sized business enterprises be-
vond their break-even point, the damage
to our economic structure would have
been severe with comparatively little
gained in the wav of additional
weapons.’

e No greater military mistake could be
made than to freeze aircraft design at
this time.

® Appointment of a defense production
czar is neither necessary nor desirable.
Lovett noted that he had appointed
Hugh Dean, a vice president of General
Motors Corp. in charge of manufactur-
ing, as a full-time production expediter.
® The stretchout of aircraft production
will not delay deliveries of aircraft to

foreign allies under the MDAP program
because the original production sched-
ules for this program were retained. The
stretchout applied only to production
for the U. S. military forces.

® The Joint Chiets of Staft have never
stated that the years 1953 and 1954
will constitute the period of our greatest
peril, as quoted by the Senate report.
Lovett said the JCS mentioned the gen-
eral period of 1954 as the date by which
Russian capabilities will become “very
dangerous.” They do not estimate that
Russian imtention is to make war in
1954 or implv after that year danger
will be less.

Aviation Safety Grant

Laurance 5. Rockefeller has made a
grant of $25,000 to the Flight Safety
FFoundation to be used in support of a
program of safety promotion and educa-
tion. The foundation is dedicated to
the advancement of safety in all

branches of commercial and private flv-
ing.
=

Britamn’s current economy wave
in the defense budget already has
forced a cutback in the production
of obsolescing aircraft types, similar
to the recent action bv USAF and
MNavy.

Hardest hit is the twin-jet Can-
berra bomber program. Originally
the program called for production
by three other firms in addition to
the designer, English Electric. The
subcontractor programs have been
greatly reduced and there is a strong
p{:mhlhh they may be cancelled
completely.

In the night fighter field, where

British Also Order Cutbacks

the Gloster Javelin will take over.
current orders for the de Havilland
Venom and the Armstrong Whit-
worth NF-11 have been cut back.

Most critical effect of the
economy budget may be in the new
generation of high-speed bombers
on which the R-:sjml Air Force is
counting for its offensive power
three years hence. Indications are
that only token orders rather than
quantity production will be author-
ized for the Vickers Vahant, Avro
Vulean and the Handley Page HP
80, crescent-winged bomber pow-
ered by four Sapphire jets.
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Odlum Suggests
B-60 Jet Airliner

Consohidated Vultee's B-60, swept-
wing jet-powered version of the B-36,
could be available as a commercial jet
transport i 1955, and it could camy
200 passengers coast-tocoast in five
hours, according to Convair's chairman
of the board, Floyd B. Odlum.

Proviso 1s that the mlitary release
manufacturing space and personnel to
allow Convair enough “elbow room™
to undertake the task with sufhcient
facilities and manpower.

Other items of interest noted by
Odlum m a speech before the Wings
Club this month:
® Planes capable of speeds up to Mach
2 are already under construction.
® No airline should use competition
to torce an airframe manufacturer to
build at a loss.

e The 2% fee now received by airframe
manufacturers does not allow enough
“fat” unless orders are received in large
batches.

® Cost and production time of planes
must be reduced. They are too com-
plicated, require too many and too high
precision parts. We need new tech-
niques to simplify plane construction,
especially military aircraft whose life
expectancy is low. Possible greater use

of plastics might be the answer, Odlum
suggested.

Quick Trans-Arctic
Route Hearing Urged

State Department is urging Civil
Acronautics Administration to expedite
hearing of the Europe-West Coast
trans-Arctic route application of Scandi-
navian Airlines Svstem. State asks CAB
comsideration by Dec. 31.

U. §. carriers told CAB that if SAS
flies the route they want to do the same.
Thus, if the Board is not ready for U. S.
operation of the route, the airlines ask
that SAS not be allowed to operate it.
Pan American, TWA, Western and one
other airline presented their views to
CAB at an informal conference. The
Board has not discussed the matter with
any SAS spokesmen, but mav bv Dec.
31 or early next vear.

The CAB members have not vet
studied the pros and cons. Kev problem
is that if the Board allows SAS to start
scheduled West Coast-Europe service
direct, as SAS asks, then U.S. prestige
considerations may dictate that a U.S.
line operate the route, too. And the
subsidv need for that would be high
Present traffic demand for such service
15 considered low [Aviatioxn WEEK
Oct. 6, p. 14).

The director of State Department’s
Transport and Communications Office,
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J. Paul Barringer, says eventual airline
use of this route appears inevitable be-
cause of the shorter distance and time.
The main question is when.

If CAB considers the SAS application
by Dec. 31, as Barringer urges, the
Board may have an opinion betore
spring when SAS hopes to start the
scheduled service.

Trans-Canada Buys
Turboprop Viscounts

Trans-Canada Air Lines has placed
an $11.5-million order for 15 Vickers
Viscount turboprop transports. This is
the first airline order for turboprop
transports on this side of the Atlantic.

TCA President Gordon MeGregor

said the Viscounts would be used to
supplement TCA'’s current fleet of
DS-35 and North Stars on its domeshc
routes. This means U.S. passengers
will get their first introduction to the
relatively quiet and vibrationless turbo-
prop travel when TCA introduces the
Viscount on its New York-Montreal
run sometime during 1955.
» Deliveries—Vickers has promised TCA
deliverv of its first Viscount in the fall
of 1954 with the entire order scheduled
for delivery by the end of 1955. From
London, the British Board of Trade
reported that the TCA Viscount order
was the largest single dollar order re-
ceived im Britain since the end of World
War I

Vickers recentlv increased Viscount
production facilities at its Wevbridge
Plant and added an extensive com-
ponent plant manufacturing operation
at Hurn to allow production rates to be
increased to six a month, First produc-
tion models of the Viscount rolled off
the Wevbridge line this month for de-
liverv to British European Airwavs.
> Win Over 340s—The TCA order was
placed after an 18-month evaluation of
the Viscount and the Convair 340 to
meet TCA's future medium-range
domestic transport requirements. TCA
recently ordered eight Super Constella-
tions for its overseas routes,

TCA currently operates over 16,800
route mi. and has reported a steadily
increasing passenger business during the
past 15 months.

Vickers now has about 50 Viscounts
on order with another 50 still under
negotiation.

New Terminal
(McGraw-Hill World News)

Bogota—Construction of a new in-
ternational airport for Cali is sched-
uled to begin soon. The field, planned
as one of the best terminals in Latin
i"'}mﬂrica, is expected to cost $3.2 mil-
ion.
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CAB Shuffles Chairman’s Duties

Board assumes power to hire and fire, now controls staff

matters of policy and major projects.

Civil Aeronautics Board has curbed
the powers of its own chairmanship, as
predicted by Aviation Week (Oct. 27,
p- 83). The four present members, in-
cluding new Chairman Oswald Ryan,
voted unanimously to put control of
the 565-man staff back in the hands
of the whole Board.

Former Chairman Donald Nyrop
had managed staff affairs himself un-
til resigning Nov. 1. Remaining four
members are: Rvan, new Chairman and
long-time vice chairman; Republican
Chan Gumey, who while senator was
chairman of the Senate Armed Services
Committee and now is considered
leading prospect for CAB chairmanship
next vear; and Democrats Josh Lee and
Joseph Adams. The fifth membership
probably will be filled by Eisenhower
appointment about Mar, 1.

The procedural changes are exactly
those predicted bv Aviation WeEk.
And they are in full accord with a
specific revision of the President’'s CAB
Reorganization Order of 1950—as also
explained in that article, and related
in the Board's press release announcing
the changes.

» Changes—Here is what will be in-
volved:

e Executive hiring and firing, down to
the division chief level, is “‘subject to
the appeal of the Board.” The CAB
press release, interpreting authorization
for this change under the President’s old
reorganization order, states: “Previously,
the Board had defined the term ‘heads
of major administrative units’ as in-
cluding only the executive director and
the heads of offices and bureaus. By its
recent action, the Board has redefined
the terms as also including . . . the as-
sistant head of each office and bureau;
and heads of divisions in each ofhce
and bureau.”

e Board controls staff affairs on policy
and major projects. The executive
director of the staff, James Vemer, re-
ports to the full Board. The CAB

press release states:

“The Board has also made a matter

of record the fact that the executive
director functions under authority
delegated by the Board as well as the
Chairman and reports not only to
the Chairman but to the Board as a
whole.” The Chairman now handles
staff matters mainly from an efficiency
and housckeeping standpoint, whereas
in the last two vears he had largely
dirccted the staft’'s action on matters
of important substance as well. The
next procedural change makes this
clear.
¢ Director reports to the Board once
weekly “to receive instructions and to
report concerning overall progress as
well as on the more important actions
taken by him."” Previously, Verner not
only reported mainly to the Chairman
but was obliged by the Chairman to
serve as the latter’s execuhive assistant.
Result was that the staff director was
constantly tied down to the Chairman’s
office, and the other Board members
felt they had little say in planning the
staff work which is considered so vital
to members’ final decisions on cases
and policies.
» Results—Before effecting the change,
the members presented their plan to a
special meeting of the staff executives
—about 22 of them. Board members re-
port that staff members showed genuine
approval.

Executive Director Vemer imme-
diately started routine weekly reporting
to the full Board on the following
Wednesday.

The Board's press release subse-
quently announced that the Board “saw
no need for anv major changes either
in procedures or personnel” as indicated
in Aviation WEeek (Nov. 17, p. 18).
This indicates the Board will not re-
store the office of “Public Counsel,”
as recommended unofficially by a num-
ber of Washington attornevs. The
CAB members apparently believe that
the increased efhiciency of the special-
1ized “burean counsel” system outweighs
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the judicial advantages of a more
theoretically  independent  “public
counsel.”

This also is borne out in a further
acknowledgment by the Board of “the
progress which has been made in ob-
taining more efficient operations”
(mainly under the Nyrop chairman-
ship). Nyrop cracked the whip 1n
speeding up economic cases. And in
safety matters he acted as a sort of
one-man civil aeronautics authority, es-
pecially after the series of crashes last
winter.

He also wielded great personal m-
fluence with the big airlines on safetv
matters.

However, the present four Board
members say they plan to “continue
the progress” insofar as efficiency im-
provement is concerned.

Nose-High Takeoff
Cited in Comet Crash

An unusuallv nose-high takeoff at-
titude is believed to have been re-
sponsible for the accident involving a
BOAC Comet at Ciampino Airport at
Rome, according to some unofficial
reports.

First contact with the ground ap-
parentlv was made bv the tailskid which
dragged down the runwav for some dis-
tance.

The accident occurred shortly after
dusk.

Major damage to the aircraft occurred
when it came in contact with airheld
boundarv lights mounted on concrete
posts 2 ft. 6 in. high. The landing
gear collapsed. The Comet’s crash
switches were operated when the air-
craft settled to the ground. All emer-
gency equipment functioned. All fire
extinguishers operated. Fuel cutoft
switches shut down the four engines,
all of which were, up to this moment,
running at full thrust. Electrical serv-
ices were curtailed and standbv cabin
lights were automaticallv energized.
> No Fire—Before the aircraft came to
rest, one of the concrete posts ripped
the bottom skin awav from the port
outer fuel tank, carrving 1,210 imperial
pal, of kerosene fuel. The spilled fuel
followed the aircraft in a wave, even-
tually overtook it and lapped at the jet
pipes; but there was no fire. None of
the other tanks was punctured nor
was there any sign of a leak from anv
of them.

None of the 42 people aboard was
injured.

BOAC concurred in the official state-
ment issued by the British Ministry
of Civil Aviation that neither the
aircraft nor its engines had malfunc-
tioned.

No official report has been issued on
the cause of the crash.
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Safety Built In

® That is feature claimed
for all-metal Helioplane.

® First of military version
to Army next month.

First delivery of a military version of
the radically designed slow-flying four-
place Helioplane is due in ]gecﬂmher.
Civil versions will be forthcoming early
next year.

Prof. Otto C. Koppen, designer of
the all-metal aircraft, told AviaTion
WEEK the first custom-built military ex-
perimental plane would be delivered to
the Army Field Forces at Ft. Bragg,
N. C., next month; the first four-place
plane off the commercial production
line at the Helio Aircraft Co. plant at
Norwood, Mass., will be ready early
next vear. Price 1s tagged at over
$20,000 fully equipped with blind fly-
ing instrumentation.

Except for all-metal construction, the
commercial Helioplane Courier will be
similar in most respects to the four-
place prototype Courier which made its
debut at the August 1951 Detroit Na-
tional Air Races and which has been
demonstrated about the country since,
» Safety Features—Designed-in  safety
features plus slow-flying ability are ex-
pected to make the Helioplane perhaps
the safest small airplane vet produced.
Steel tube structure surrounds the
cabin. Seats are designed to take 15G
loads fore and aft; shoulder harness 1s
provided. Landing gear is set well for-
ward to prevent noseover. If the pilot
uses the slow speed in emergency it is
hard to conceive of an accident from
which the plane’s occupants can’t walk
away, the designer says.

The airplane was engineered by Prof,
Koppen, aeronautics professor at Massa-
chusetts Institute of Technology, to
meet specifications derived from a 40-
state survey on requirements of the fly-
ing public. The survey was conducted
by Prof. Lynn Bollinger of Harvard Uni-
versity School of Business Administra-
tion.

Designed to take advantage of vari-

ous highlift devices in order to fly
slowly, the Helioplane can maintain
level flight at 30 mph. and operate with
full load from a 100-vd. air strip, its
designers have demonstrated, It is de-
signed to cruise at 150 mph.
P Lycoming Engine—Powerplant is a
260-hp. Lycoming GO-435 engine turn-
ing a Hartzell propeller with reduction
gear.

Wing is fitted with verv large full
span flaps, plus leading edge automatic
slats, and is designed to be sp{r;}[:mnf.
Prof. Koppen before World War 1I

liad designed the spinproof General Air-
craft Skvfarer two-place airplane, with
two-control system, The four-place de-
sign is the second Helioplane. The de-
sign principles were flight tested pre-
viously in a smaller Cub-size two-placer
first flown in 1949.

Helio Aircraft Co. has been strug-
¢ling to get into production on the mili-
tarv and commercial versions for more
than a vear, and at one time had a ma-
terials schedule with DPA for 12 planes
a month. Current plans are to build
the commercial planes on order, with
down pavments in advance.

AF Officer Sees
Need for Complexity

“Give us reliabilitvy and don’t wor
about complexity,” said Col. H. |
Sands, USAF, to the recent Metro-
politan Section meeting of the Society
of Automotive Engineers. ;

Sands, who spoke on complexity in
present-day aircraft, is special assistant
to the Deputv for Development, Air
Research and Development Command.
He had been a member of a group
recently returned from a study of bat-
tle conditions in Korea and drew on
that experience for his talk.

Sands' general thesis was that the
pilot should not have to do anything
but fight, and that if additional gadgets
were necessary to accomplish that job
then thev should be provided. He cited
as one example the problem of starting
a turbojet where temperature of the
starter-generator is a limiting factor.
Pilots exceed permissible limits too
easilv with manual starting, and so the
Air Force is considering the use of a
completely automatic engine starting
system.

Sands said that much of the current
outerv against complexity could be
traced to quotes from experienced pilots
with long strings of combat missions
in World War Il and Korea. These
men could probably use a simple air-
plane, he said, but the new pilots
couldn’t. It is this latter group that
will be doing most of the fighting in
event of war, he added.

Lack of Capital
Hits Aerocar Plans

Lack of capital has forced Aerocar,
Inc.,, Longview, Wash., to drop out of
the Civil Aeronautics Administration’s
program to run full-scale tests on dual-
purpose aircraft convertible to autos.

CAA had asked the firm to supply 10
of its Aerocars on a rental basis, but the
company’s president and designer,
Moulton Taylor, says he has been un-
able to raise the $90,000 necessarv.

Aerocar is building four of its models.
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ANGLED DECK on USS Forrestal will permit emergency takeoffs after bad landings.

New Angle for Carrier Landings

A new tvpe of flight deck and opera-
tional technique has been developed
jomtly by the U.S. and British navies
to increase efficiency and safety of jet
aircraft operations aboard aircraft car-
TIETS.

The new deck has an additional area
extending outboard from the normal
fight deck to allow the aircraft landing
arca to be angled ten degrees off the
ship’s centerline.

» Operation—Here is how it works:

In current carrier operations the
pilot approaches for a landing at from
5 to 15 knots above stalling speed.
When he is directly over the landing
area he gets a signal from the landing
signal officer to “cut.” The pilot chops
his throttle and stalls down onto the
deck where his tailhook engages one
of the arresting wires. When the pilot
chops his throttle he is irrevocably com-
mitted to land. If his tailhook misses
the arresting gear he rolls on into a
crash barrier designed to keep his plane
from crashing into the deckload of
gassed and armed planes parked on the
forward deck.

For a piston-powered plane, the crash
barrier has wires that catch the pro-
peller. For a jet, a 124-ft. nylon web
tries to catch and hold the landing

ear and wing. If the barrier fails to
old a plane, or it bounces over, a costly
crash into the planes parked forward
15 mnevitable.

In the new technique the jet pilot ap-
proaches at an angle with his air brakes
extended and pulling about 75% power.
He comes in at a relatively high speed
with the nose high to make the aircraft
sink at a controlled rate of descent.
Instead of stalling down onto the ar-
resting gear, he “sinks” into it and
doesn’t cut power until he feels his
tailhook engage. If the hook fails to
engage he retracts his air brakes, jams
the throttle forward and, since he
already has considerable power, the jet

can accelerate fast enough to take off
again and come around for another

approach.

I'he combination of the angled deck

and new approach technique offers the
following main advantages, according
to Rear Adm. T. 5. Combs, chief of
the Navv's Bureau of Aeronautics:
e Safety. It removes the costly hazard
of a crash into the forward deckload of
passed and armed planes. A recent
crash of this type where a Banshee
jumped the nylon crash barrier on the
Fssex off Korea killed ten men,
injured a score and destroved about $3
million in aircraft. If a crash does oc-
cur on the angled deck, it 1s pointed
away from the deck load and “island”
superstructure; it will involve only a
single plane.

Additional hazard from charged wing
guns, loose rockets and “hung” bombs
that fre or explode along the line of
landing will also be directed away from
flight deck personnel and vulnerable
targets. The jet pilot also has a much
better chance of making a recovery
from a bad approach or malfunctioning
tailhook than formerly.

e Economy. The angled deck landing
pear requires only half the arresting
sear used for normal operations and
eliminates the crash barner. Observers
estimate that about $300,000 will be
saved on arresting gear engines alone.
Considerable weight is saved in the
critical area high above the plane's
center of gravity. Indications are that
enough weight can be saved to allow
installation of an additional catapult
for jet launchings on the angled deck.
» Developed by British—The angled
deck concept was developed by the
British at the end of World War II
when they began operating twin-engine
attack planes of wooden construction.
The normal crash barrier tore up these
planes beyond repair. First flight tests
were made in 1951 by U. §. Navy

pilots off Norfolk using jet aircraft on
a specially marked portion of the car-
rier FDR's flight deck.

Initial construction of an angled deck
on a carrier is now being completed on
the 27,000-ton Essex-class carrier An-
tictam. A full-scale fleet evaluation of
the angled deck and its flight tech-
niques is scheduled for earlv in 1953.
with both British and Amerncan jet
types participating. Cost of the An-
tietam modifcation is about S1 million.
If the Antietam tests are as successtul
as anticipated, all of the Essex-class car-
riers will be modified with an angled
deck. On carriers with an island super-
structure, the angled deck will extend
off the port side. On the new flush
deck 60,000-ton Forrestal-class carriers
the landing and catapult areas can be
angled in both directions.

Transistor ‘Aging’
Troubles Producers

Reports of “shelf-life aging” in cer-
tain tvpes of point-contact transistors
are attributed by one leading manufac-
turer to inadequate sealing against
moisture. The manufacturer says he
already has taken corrective steps. Re-
duction in transistor gain, or amplifica-
tion, are the symptoms of the reported
troubles.

Avionics industry interest in the tran-
sistor as a possible substitute for the
vacuum tube has been high because of
the transistor’s extremely long life, small
size, light weight and low power con-
sumption. Although it is only recently
out of the “laboratory curiosity” stage,
manv companies alreadv have put their
engineers to work to learn more about
the transistor’s characteristics and poten-
tial uses: |
» Point Contact Type Susceptible—The
aging problem has shown up only re-
centlv in the point-contact type transis-
tor, the earliest type and the one which
15 in widest production today. This
point contact transistor consists of a
small piece of germanium against which
are pressed two tiny wire “cat’s whisk-
ers,” called the emitter and the col-
lector. (Functionally, the emitter cor-
responds to a vacuum tube’s grid; the
collector corresponds to the plate.)

It has been known for some time
that moisture causes a chemical reaction
at the point of whisker-germanium con-
tact w?ti{:h increases collector imped-
ance and reduces current gain. Extended
storage periods have now shown that
the plastic nsed to seal some types of
transistors permits moisture seepage.
Hermetic sealing and possibly the use
of an inert flling gas appear to be the
logical solutions to the problem.
»GE Statement—In answer to an
Aviation WEEK query, a General Elec-
tric spokesman said: “Along with other
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companics, GE has expenienced a phe-
nomenon similar to shelf-life aging
which has been traced to a lack of ade-
quate protection against moisture at the
contact between the whiskers and the
germanium.  Laboratory  hermetically
scaled transistors do not indicate (these)

. . effects.

“New  commercial  designs  having
adequate moisture protection are undaes
way at the present time.”

A source at Western Electric said
that approxumately 15% of its type 1695
transistors have shown significant gain
changes i storage. (Western Electric
1s possibly the largest transistor manu-
facturer at present and an afhhate of
Bell Telephone Labs, wlich invented
the transistor.)

The company has as vet declined

to talk ofhcially about the problem or
corrective measures which might be
undertaken.
» Future Still Bright—Present manufac-
turing problems are typical of those in-
volved in moving any new device from
the laboratory into production and are
not expected to dampen industry enthu-
siasm for the transistor. New Jersey
Bell Telephone Co. showed its confi-
dence last month by imaugurating full-
time use of transistors in its automatic,
customer long-distance dialing service
at Englewood, N. ]. to cite one special
example.

Turboprops

® NACA and services seek
better plane designs.

® Mach 1.5 speeds possible
with present know-how.

U.S. high-speced turboprop develop-
ments, which have been lagging far
behind jet aircraft engine developments
the last two vears, are due for a shot
the arm shortly.

Although the aerodynamic know-how
has been available for some time to make
propellers that will carry aircraft up to
specds of Mach 1.5, nothing much has
been done until recently about develop-
img the high-thrust turboprop power-
plants or airplanes specially designed
to Ay them.

Two new steps toward pulling the
turboprop out of the doldrums are now
1 progress:

e National Advisory Committee for
Aeronautics has been asked by U.S.
propeller manufacturers to make a de-
tailed study of design parameters for
an ideal configuration for a high-speed
propeller-driven plane.

e Air Force and Navv recently settled
their argument about the size of tur-

boprop engine development in favor
of more powerful engines which will
produce 15,000 hp., have authorized
development of such a powerplant.

> Accept Penalties—Delay in develop-
ing more powerful turboprops that
would be competitive in power with
current turbojet engines has been re-
sponsible for the slow start for fast
propeller-driven planes. U.S. military
development has been so concentrated
on turbojets that little attention has
been given to turboprop engines since
the three Navy development contracts
for the Allison T38 and T40 and the
Pratt & Whitney T34 about hve years
ago.

gﬁs a result, aircraft manufacturers
are not designing high-speed propeller
planes and are accepting penalties in
the relatively low power (about 5,500
hp.) of the two U.S. turboprops now
in advanced development or limited
production—the Allison T40 and Pratt
& Whitney T34.

U.S. propeller engineers feel that data
is available today to design props cap-
able of propelling planes at speeds as
high as Mach 1.5. This would be com-
petitive in speed with the fastest jet
planes now flying, while providing addi-
tional fuel economy, better takeoff and
climb performance and reverse thrust
braking for shorter runway landings.

» Conversions Planned—The fast pace

NEW SWEDISH ATTACK PLANE TESTED

Flight trials were started Nov. 3 of the new
Saab-32 Lance, a 700-mph. two-seat all-
weather plane designed primarily to attack
ground and sea targets. Floush air intakes
feed the powerful Rolls-Royce Avon engine.,

The Lance's clean lines are further accen-
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tuated by its sharply swept wings and tal
and the large fairing at the horizontal tail-
plane for smoothing air flow at the root
of the mowvable stabilizer. The thin wing
is ftted with large Fowler-type flaps and
leading edge slats and ailerons and elevators

use hydraulic boost. Crew members have
ejector seats. Primary armament of the
plane consists of cannon, but rockets and
bombs also can be carried if the need

arises, Nose wheel folds forward and up,
main wheels inward.
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at which jet engines have stepped up
their power and the military emphasis
on speed, probably are primary reasons
why scant attention has been paid to
further turboprop developments in the
last two years.

Two high-speed jet planes have been
planned for conversion to turboprops
to test the propeller dnive at speeds in
the subsonic and transonic ranges. One
of these projects, for modification of
the McDonnell XI-88 for propeller drive
in addition to its jet powerplants, has
since been dropped. The other still
has joint Air Force and Navy support
for the installation of a turboprop in a
special sweptwing version of the Re-
public F-84.

Turbulence created in the nose of
either of these fighters by the wake of
a high-speed propeller would subject
the plane to unfavorable rough air
conditions it would not fly in as a
pure jet.

A third proposed turboprop develop-

ment at relatively high subsonic speeds
calls for installatien of turboprop en-
gines in a longrange version of the
Boeing six-jet B-47 sweptwing medium
bomber.
» Retum to Mixmaster—Propeller en-
gincers point out that installation of
turboprop engines in pods under the
wings, as would be indicated here, is
far from an ideal arrangement. It in-
volves either a severe limiting factor on
propeller diameters for ground clear-
ance or a ridiculously long-legged and
impractical landing gear.

Return to something like the Doug-
las XB-4Z2 Mixmaster configuration,
with the propeller at the tail so the
plane will not have to fly through pro-
peller turbulence, probably is indicated
as at least one preferred configuration.

While several other turboprop-
driven planes are now flving, none is in
the high-?eed categorv which todav's
pxﬁpdlcr esign capabilities make pos-
sible.

Design trends for verv thin straight
blades, whirled at high speeds, continue
to be favored as the best solution, ac-
cording to leading propeller engineers.
Additional tests have indicated that the
props do not need to be so thin in the
critical area near the shank and hub as
was earlier believed.

Bell Copters Abroad

Foreign governments now using or
planning to use the Bell 47D-1 helicop-
ter in military as well as in some civilian
roles include Norway, Sweden, Den-
mark, Italy, Chile, Belgium, France,
Chinese Nationalists, Plulippines, Iraq,
Argentina and Canada, In addition to
military assignments, the copters are
used on postal routes, ambulance duty,
pest control, power line patrol, map
survey and exploration.
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Plans for a vear-long observance
of the 50th anniversary of the
Wrright Brothers’ first flight were
| revealed in Washington last week

by James Harold (Jimmy) Doo-
little, who will head the program.
The 50th anniversary of flight ob-
servance will begin Dec. 17 at the
Wright Memorial dinner in Wash-
ngton and continue until the same
event in 1953,

Doolittle, who will receive the
1952 Wright Brothers Memorial
Trophy for his contributions to civil
aviation (Aviation WEeek Nov. 17
p- 12), will head a committee of
approximately 100 leaders in all
phases of aviation to spark the pro-
gram. Committee headquarters will
be in Room 653, Shoreham Bldg.,
Washington, D. C.

Goal of the committee is to or-
ganize a national tribute to the
pioneering achievements of the

Fifty Years of Powered Flight —I

Wright Brothers, Orville and Wil-
bur, who made the world's first
flight in a powered aircraft at Kitty
Hawk, N. C., on Dec. 17, 1903.
The program also will recognize
contributions of other aviation I
pioneers and attempt to stir public
appreciation of aviation's contribu- I
tions to America during the past
half century.

The 1953 National Air Races
scheduled to be held at Dayton,
Ohio, home of the Wright
Brothers, and other outstanding na-
tional aviation events are expected
to be co-ordinated with the 50th
anniversary program. Doolittle ap-
pealed to all American citizens to
furmish additional ideas for the
celebration to him and his com-
mittee. These suggestions should
be addressed to Doolittle either at
the Shoreham Building or at his
Air Force office in the Pentagon.

Sen. Bridges Calls
For K-F C-119 Probe

A Senate airing of Air Force’s con-
tract with Kaiser-Frazer Corp. for pro-
duction of C-1195 early next vear is
likely.

Eharginﬁ that the unit cost being
paid to K-F of $1,200,000 compares
with $260,000 being paid to Fairchild
Engine and Airplane Corp. which orig-
inally developed the aircraft, Sen. Styles
Bridges has called for a thorough in-
vestigation by the Preparedness Sub-
committee of the Senate Armed Serv-
ices Committee. He also urged the
Senate Appropriations Committee to
review the contract in passing on 1954
hscal vear funds for the Air Force.

Bridges, who is the top-ranking Re-
publican on all three groups, probably
will take the chairmanship of the
Appropriations Committee in the new
Republican-controlled Congress con-
vening Jan. 3 in preference to heading
either of the other two groups. Bridges
said that the $189,952,519 contract
with K-F for 159 C-119s is costing the
government almost $150 million more
than if the same contract had been
awarded to Fairchild.

» Committee Cool—House Armed Sery-
ices Committee, which alreadv has
made a thorough investigation of the
contract, is inclined to drop the matter.
Members feel that it boils down to a
question of the pohiev of whether the
military should open up second and
third sources of supply. The policy is
eenerally favored by the military services
and members of congressional commit-

tees concerned with militarv  affairs.

“The gist of the Air Force statement
appears to be that K-F has had no ex-
perience in the aircraft industry and
must necessarily undergo large initial
costs,” Bridges declared. “This expla-
nation can be considered a strong argu-
ment against the contract rather than
any justification for continuing it. I be-
lieve most people would agrée with me
that it is the duty of the Air Force pro-
curement officials to see that contracts
are let to firms with know-how to fulfill
them properly and at the best price to
the government.”

Bridges said that the K-F contract for

production of C-123s also should be in-
vestigated “to see if it entailed the same
excessive costs, I see no need of subsi-
dizing any company while established
plane builders have unused capacity.”
» Probe Outlined—Points Senate inves-
tigators should go into. Bridges stated,
are: Whether the Fairchild plant at
Hagerstown, Md., can produce the bal-
ance of the K-F contract; the K-F record
on meeting production quotas; whether
it is possible for unit costs to be in-
creased under the K-F contract; whether
Air Force has incurred excessive costs
on other second sources of supplv for
aircraft production; whether USAF's
military command concurred with the
civilian secretariat in letting the K-F
contract.

Jet Overhaul Base

A jet aircraft overhaul base has been
dedicated at Ontario International Air-
port, Ontario, Calif., by Lockheed Air-
craft Service.
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Perfection in Optical Qualities

has made SWEDLOW transparent acrylic canopies virtually

the standard of the aircraft industry. Fifteen years of specialization
in the fabricating of transparent plastics, plus exacting inspection
requirements, have gained for SWEDLOW the complete
confidence of the aircraft industry. A few of the outstanding
applications of SWEDLOW-made acrylics to aireraft are shown
above. We shall be glad to assign staff engineers to work with

you on your specific requirements in fabricated acrylics.

LOS ANGELES, CALIFORNIA - YOUNGSTOWN, OHIC



Altitude tests, high and low temperature chombar

Sand and dust chamber

Explosion-proof test chamber

Chemical and metallurgical laboratory

Write for new, descriptive
brochure containing detailed
information on ADEL'S line
of Aircraft Equipment

and facilities. Address;

ADEL DIVISION,

GENERAL METALS CORPORATION,
10775 VAN OWEN ST.,
BURBANK, CALIFORNIA
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Environmental testing proves up
ADEL precision-built aircraft equipment

Adel’'s modern testing facilities simu-
late every possible condition that may
be encountered—altitude, temperature,
pressure, humidity, endurance, vibra-
tion and shock—to name a few. From
actual test data obtained, Adel engi-
neers are able to solve thousands of
problems that might arise in military
and civilian aireraft equipmentand con-
trols. This insures proved dependability
of Adel products for all requirements.

ADEL—PREFERRED FOR AIRCRAFT THE
WAORLD OVET

DIVISION OF GENERAL METALS CORPORATION* BURBANK, CALIF. * HUNTINGTON, W. VA,

CAMADIAN REPRESEMTATIVE: RAILWAY & POWER EMGIMEERING CORPORATION, LIMITED.

HYDRAULIC & PNEUMATIC CONTROL EQUIPMENT « HEATER, ANTI-ICING & FUEL SYSTEM EQUIPMENT e ENGINE ACCESSORIES « LINE SUPPORTS
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By-Pass Engine P

® This powerplant looks
good for transport types.

® It offers low-cost high
thrust for climb, cruise.

The by-pass, or dilution, jet 1s first
and foremost a design for fuel economy.

It is a way of obtaining high cruising
thrust with low fuel consumption, and
ds a secondary advantage, a high thrust
for takeoff and climb.

1 It is not of concern to aircraft de-
SIgNers who are after high speed alone.
» History—Technically the y-pass en-
gme 15 a turbojet which incorporates a
ducted fan or low-pressure compressor.
As defined in Sir Frank Whittle’s basic
patent, airflow from the fan or low-pres-
sure compressor 15 divided between the
main  compressor-burner-turbine cycle,
and a by-pass duct around the engine to
an exhaust outlet concentric with that
of the turbojet.

In its original form, Whittle's patent
(British, No. 471,368) embraced the
compounded engine, such as the Napier
Nomad, and the use of afterburning.
T'he patent, filed in 1936, was recently
renewed for the maximum extension
period of 10 years after a legal battle by
Power Jets (Research and Development)
Ltd. on behalf of Sir Frank.

Whittle also filed U.S. Patent
2,168,726 in similar terms before
World War 11, but the clauses describ-
ing the compounded engine were
omitted from this application.

» larly Engines—Whittle was first to
propound the by-pass method of increas-
mg jet-engine air-mass fHow. But the
first to put the principle into practice

may have been the German Daimler
Benz company, which had the D.B. 007

engine running in the autumn of 1943.
This design was, however, considered
too complicated by German authorities
and was dropped.

Independently the French Societe
Rateau, under the guidance of M.
Anxionnaz, veteran supercharger de-
signer, started work in 1940 on a by-
pass jet. Development continued in
secret durin%l the German occupation
and Rateau had an engine running
1946, This S.65 (or S.R.A.1) unit had
a static thrust of around 2,800 1b. and
a specific fuel consumption of 1 1b./1b./
hir., which was good for a development
engine of those days.
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Power Jets Ltd., the government-
owned company established to super-
vise British jet development and the ap-
plication of Whittle and other patents,
stiarted work m 1943 on the LR-1, an
adaptable by-pass unit. This engine,
well under construction in 1944, was
dropped when, under pressure from the
British engine industry, Power Jets
stopped active design work in favor of
advisory duties.

Recently, the French Societe Turbo-
meca has test-flown its small by-pass en-
gine, the Aspin, with considerable suc-
cess and with remarkably low fuel
consumption.

[t has been said that the British
Metro-Vick F-4 engine with ducted-fan
thrust-augmenter—a shrouded pmgeller
at the rear of the engine driven by an
entirely independent turbine mounted
downstream of the main turbine—was a
by-pass design, but British purists main-
tain it was not. The point at issue is
that in this case the air mass accelerated
by the fan is independent of that con-
sumed by the compressor, and that to
qualify for the title by-pass there must
be a splitting of a common air supply.
» Behind the Theory—The by-pass prin-
ciple is simple enough and depends
upon the fundamental fact that the
nearer the jet stream velocity is to the
speed of the aircraft, the greater is the
propulsive efficiency. Until it is travel-
ing very fast, the straight turbojet is not
efficient becanse of this “slip.”

In order to give high takeoff thrust—
that is to get a large mass of air moving
—the turbojet has to accelerate it to a
very high speed. This means burning a
great deal of fuel—over a pound for each

(BASED ON WEHITTLE'S SPECIFICATION)

hundred pounds of thrust, in fact. (By
comparison, the propeller of a piston
engine can deal with something like one
hundred times as much air for each
pound of fuel burned.) Already, fuel
consumptions of around 0.5 1b./1b./hr.
are contemplated for the by-pass en-
gine, which means very high air-miles
per gallon in the stratosphere,

The turboprop engine is one way of

improving the air mass-flow, but 1t adds
all the complications and weight of a
high-reduction gear-box and a propeller.
There are also the attendant difheulties
of starting, and the provision of special
low-pitch  positions and  automatic
feathering in the propeller controls. The
airplane itself is affected becanse of
nacelle “dirtiness” and slipstream drag
and, of course, there is the longer (and
heavier) undercarriage needed for pro-
peller ground clearance.
» Better Compromise—The by-pass en-
gine, and the ducted fan, are attempts
to get the best from both systems.
British authorities who believe in the
by-pass principle claim that it is me-
chanically simpler than the large turbo-
prop and is therefore lighter and more
reliable. It is possible to achieve five
or six times the air mass-flow of a
straight jet for the same fuel consump-
tion.

The reason for this is that the hrst
three or four low-pressure compressor
stages may give a pressure ratio of 1.5:1;
the flow from this is then split. The
maim quantity, probably 609, con-
tinues through the high-pressure stages,
with a ratio of, say, 4:1 giving an over-
all pressure ratio of 6:1 (4 x 1.5). Mean-
while, the by-pass air removes waste heat



2T | from the engine body and in the proc-
(> css absorbs heat energy, before being
discharged at the rear ot the engine.
Furtnermore, the by-pass jet 1s moy-
mg much more slowly than a normal

On September 17th, 1952, a Franklin-powered
Bell H-13  helicopter Hew  nonstop  from
Dallas, Texas, to Niagara Falls, N. Y., a dis-
tance of 1217.137 miles, in an elapsed time of
12 hrs., 57 mun,, 30 sec,, breaking all ofhcial
and unofhcial records [or helicopter distance
Hight.,

In 1950, a Franklin-powered Sikorsky 5.52
helicopter established a new world's altitude
record of 21,200 [t., and a new world’s speed
record of 129.616 mph. These records still
stand unsurpassed.

FINE AIRCRAFT ENGIMES

AIRCOOLED MOTORS, INC. SYRACUSE, N.Y.

jet and, mixed with the exhaust-gas jet,
has much better propulsive powers at
low speed because ot the reduction of
“slip.” Above all, the by-pass is a
natural for afterbuming—a device fore-
seen in Whittle's original patent—be-
cause of the large quantity of unburnt
A1r remaining.

» Application—DBritish opinion, naturally
exemplificd by Rolls-Royee because of
their work on the Conway, is that the
by-pass engine is ideal for bomber and
transport operation in aircraft such as
the Valiant or the Comet 1V. High
thrust for takeoff and climb are avail-
able, with or without afterburning, and
the improvement in mass-flow is par-
ticularly valuable for cruise economy at
50,000 feet and above.

Installation cleanness of the by-pass
engine is in its favor for highspeed cruis-
ing, and there is no reason why over-all
diameter should necessarily be any larger
than for an equivalent straight jet. The
cooling sheath of air may well reduce
structural problems now troubling de-
signers because of heat transfer from
high-thrust jets.

The first low-pressure  compressor
stages can be driven either by gears or
by using a two-spool layout, the latter
probably being the simpler. In the Tur-
bomeca Aspin, variable-incidence entry
guide vanes are used to insure the most
economic airfflow for given speeds. This
feature is presented as a virtue by de-
signer Joseph Szydlowskl, but is more
probably a necessity.

Although small, the Aspin is an ex-
cellent example of a by-pass engine and
deserves full credit as being the frst to
achieve flight. Tests were made in a
Fouga Gemeaux light aircraft.

» Objections—Opinions against the by-
pass engine expressed by technicians of
rival engine British companies may be
summarized as follows:

o Operating brackets are restricted. The

by-pass engine is a more refined design
problem, depends more on ambient con-
ditions, than does the straight turbo-
jet. New conditions, or changes
specifications, demand a complete re-

design,
® Drive mechanism is complex. The

| two-spool turbojet layout is already bad

enough to work with, say the British
design teams.

e Ducting installation is complicated. It
involves splitting an air supply through
areas already alive with lines, pipes and
other plumbing.

e Mixing of jet streams is tricky. Inter-
ference and noise problems of such in-
stallations are not completely known,
let alone studied.

» Rebuttal-Proponents of the system
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Extra protection. Autopositive reproductions
are used in place of those drawings which
would otherwise be exposed to constant
wear and tear. These intermediates — with
dense photographic black lines on a durable,
white paper base — produce sharp blueprints
whenever needed,

The Solvay Process Divison, Alled Chem

h ; ok e — e, P |
i . ]
- 1 1 ' .:1 . 1

Drawing duplication simplified . .

in drawing rep

Photo-lasting files. The apparatus and other en-
gineering drawings for Solvay’s alkali plants in
Syracuse, Detroit, and Baton Rouge—are pre-
pared by the home-office staff in Syracuse, N. Y.
Then Autopositive intermediates, which have |
the lasting qualities of photographs, are made for
future reference and print-making requirements,

k

o

r
ive Paper

Positive photographic intermediates
are produced directly from drawings—
no negative step, no darkroom han-
dling. Solvay exposes Autopositive in its
blueprint machine . . . processes it in

" print delivﬂril&s S[JIEEI:]I.‘:I:] . o » NNEW

reproduction services provided—these are some of the advantages
Solvay Process is realizing with Kodagraph Autopositive Paper,

standard photographic solutions.

This new photographic intermediate material reproduces all types
of drawings and documents directly. In addition, Autopositive increases
the utility of existing print-making equipment . .. brings the “plus”
features offered by photography alone to many jobs. See how it works

for Solvay ... see how it can work for youl

Costly redrafting eliminated. Old, soiled
drawings are rvpmducud 0on I-imlugmph
Autopositive Paper, which intensifies line
detail, cleans up ]Jttu;:]-:grmmds . pmduuing
“new-gquality” print-making masters with-
out costly redrafting.

Kedagraph
Mutepesiiive
[Meper

#+*THE BIG NEW PLUS**
in engineering drawing
reproduction

Plant reports prepared quickly. Autopositive
intermediates are used as “masters’ from
which the required number of direct-process
prints are made. These intermediates can
easily be revised — deletions made and new
detail added —by hand or typewriter —so that
the basic form can be used over and over.

Contracts nxpa:d]iing;iﬁutumﬁitilm intﬂrrﬁedi;{tes Get complete details

are LEL'I:l.' to ntl;]l:q;c :.:EI idders l’t:u:_I p m::; }f;;:rﬁ;uﬁ:::;ﬂ on Kod agr aph Autopositive
projects so that the required nu . ; Lo ; |
prints needed for quotations can be made. This P [EIE‘::III: E?S"]‘;‘Er:“é ﬂtl_—I:ELdE“P}’
saves time previously lost when insufficient quan-  ©0F  SNEW 9ROt LULS an
tities of prints were supplied. Savings.

mmmmm—m———————MAIL COUPON FOR FREE BOOKLET - — e e e e e e

Eastman Kodak Company, Industrial Photographic Division, Rochester 4, N. Y.

Gentlemen: Please send me a free copy of your new illustrated booklet,
"New Short Cuts and Savings.”

N e Position

-E'.'mnln.m!:

Strect = -

Kodak

TRADE-MARK

Uity Long— State
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counter that technologically there is the
knowledge to overcome all difficulties,
it 15 merely a matter of experimenting
to evolve the best methods, They ac-
cuse their antagonists of scarching for
objections.

Finally, there is the question of op-
crating speed. The by-pass is not a pure
speed engine and is essentially wasted
m a bghter—save where long range or
endurance is required—even though its
acceleration potential is greater than a
pure jet.

On the other hand, there seems to be
no reason why particular by-pass engines
could not be designed for sonic or low

supersonic speed ranges. For years past,
propeller designers have been threaten-
ng to develop cropped multi-blade
supersonic  fans—and if these can be
made to work their duct-mounted rela-
tives should be more efficient still.
—James Hay Stevens

How XH-16 Copter
Blades Are Formed

Rotor blades of Piasecki’s 42-place
XH-16 copter, scheduled to fly late
this year, are being built around com-
pression-formed spar tubes.

i)y
e

e .
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Aircraft Tubing
has a Heavy Resp(msibility

From the time the Wright brothers made their first attempt at flight to
the present day turbo-jet transports and bombers, steel tubing has quietly
played its important role in all planes. Engineers and all others concerned
with the production of aircraft agree that when strength, dependability
and lightness are a factor they look to steel tubing to do the job.

For engine mounts, hydraulic lines, landing gear, and a multitude of other
components, nothing has the strength and reliability of steel. When vou
have a heavy responsibility in your aircraft parts, look to steel tubing.

When a dependable source of supply is needed, look to Service Steel for your
requirements—whether large or small—from warehouse or mill—your orders
are shipped when you want them. Write, phone, or wire for our latest stock list.

@ SERVICE STEEL ...

VAN PELT CORP.

26

1437 FRANKLIN STREET
DETROIT 7, MICH.

2440 HUNTER STREET
LOS ANGELES, CALIF.

Basic extruded tubes are processed by
Tube Reducing Corp.,, Wallington,
N. J., by its Rockrite procedure. This
volves cold-forming by rocking semi-
cucular dies back and forth over the
tubing, forcing the metal against a
polished mandrel which controls the
mside diameter.

Better grain for improved structural
strength, and closer control of dimen-
sional tolerances, wall thickness and
concentricity for minimum final ma-
chining are reported possible with the
process.

Piasecki covers the spar tubes with
honeycomb structure and milled alumi-
num skin.

This type of spar tube also 15 used on
Piasecki’s HUP and 16-place YH-21 Air
Force rescue copter.

Homemade Climate
For Equipment Tests

Two custom-built units for environ-
mental testing of aircraft components
have recently been delivered by Bowser
Technical Refrigeration division  of
Bowser, Inc., Terryville, Conn.

The first, a walk-in chamber built for
the Dalmo Victor Co., San Carlos,
Calif,, is to simulate altitudes up to
50,000 ft. or temperatures from —85F
to 167F. Freon 12 and Freon 22 in the
refrigeration system drop the ambient
test temperature from 140F to —76F
in about two hours. Pumps evacuate
the chamber at a climbing rate of about
one mile per minute. Reflective foil
insulation helps to maintain a 5-kw.
load at 50,000 ft. and a temperature of
—76F.

The second unit was tailored to the
requirements of desert atmosphere test-
ing for Wright-Patterson AFB, Ohio.
The test chamber is made of stainless
steel, so that dust will not adhere to the
surface.

Temperatures of 80F to 160F
combine with wind velocities from 100
to 2,300 fpm. to simulate desert at-
mospheres. Pre-measured quantities of
dust are added through a Bowser-de-
signed sand injector to subject the test
piece to abrasion and clogging.

Unit Aids Accuracy
Of Optical Tooling

An ophical tooling refinement—built-
i auto-reflection—is a new feature of
the British Taylor-Hobson Micro Align-
ment Telescope. This instrument, mar-
keted in the U. §. by Engis Equipment
Co., 431 S. Dearborn St., Chicago 5,
[1l., adds the technique of determining
target squareness (normal to line of
sight) to the scope’s function of check-
g point alignment to .001-in. accuracy
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Curved nose sections and side wine

dows of Piosecki HUP helicopters are

formed from large sheets of PIEXIGLAS
Il UVA. Fabrication by Steinar Plastics
Mig. Co., Glen Cove, long Island.

Helicopters Need Big Noses...

made of PLEXIGLAS

Pilots have to see up, down, and all around as
they put helicopters through the precision
paces such aircraft are called upon to perform.
That’'s why pilots of Piasecki HUP models,
shown above, are enclosed by nearly a hundred
square feet of curved PLEXICLAS acrylic plastic.

PLEX1GLAS is the standard material for trans.
parent parts on all types of helicopters and
fixed wing aircraft because it can be formed to
the shapes demanded by today’s designs, and
because it has the strength, weather resistance,

“Eyes of Flight”;, a new Rohm & Hoas

film vsed by the Air Force and Navy as an
official training film on the maintenance of
aircraft glozing, is now available for non-
military showings. It is 0 30 minute, 16 mm,
motion piclure in color and sound. Arrange-
ments for vse of the film can be made by writing
to the Plastics Department, Rohm & Hoos Company.

PLEXIGLAS is a trademark, Reg. U, 5. Pat. Off and in other principal countries
in the Western Hemisphere.

Conadian Distributars Crystal Glass & Plastics, Ltd., 130 Queen’s Quay af
Jarvis Strect, Toronto, Untario, Canada,

and over-all durability to do its job under
severe service conditions.

PLExicLAs has kept pace with advances in
aircraft performance. PLExicLas I UVA, for
example, with improved resistance to heat,
weather, and crazing is used by most Air
Force and Navy contractors for transparent
enclosures on current pressurized planes. For
the planes of the future, Rohm & Haas
is working to raise the quality of transparent
plastics to even higher levels.

CHEMICALS ==| FOR INDUSTRY

S

ROHM & HAAS
COMPANY
WASHINGTON SQUARE, PHILADELPHIA 5, PA.

Represeniatives in principal foreign couniries




over distances from 18 in. to more than
150 ft.

With auto-reflection, an image of the
scope's objective end is returned from
the mirror target and if the target is
out of square the image will be out of
center. A built-in illuminator and cali-
brated graticule (reticle) enable the
operator to determine target squareness
exactly.

Scope’s barrel diameter i1s 2V in,,
magnification is 30X and 45X. When
micrometer reading of displacement is
not required, the scope 15 available with-
out built-an optical micrometers.

Another T-H unit offered by Engis
15 an aligning tube for precise point and
tilt alignment. This has the same diam-
cter as the scope and incorporates two
illuminated targets at 10-in. distance.
Tube-scope alignment is established
when both targets are aligned in the
scope.

New T-H targets available are 1V4-
and 2%:-in. hard glass units, made to
Aircraft Industries Assn. standards,
Other accessories include collimators
mounting spheres, target rotators, op-
tical squares, and scope stride Ir:u:,] ac-
cording to the distributor.

°IN TIME
* TOOLS and
- TUBING

OPEN END RATCHET WRENCH
PROVIDES THE ANSWER FOR

RESTRICTED SPACE IN AIRFRAME,
ENGINE OR CONTROL ASSEMBLIES

WRENCHING OPERATIONS are production line heod-

SAVE A
IORIIINE

oches in crowded aircraft plumbing—tubing, conduit, *Over the
piping, cable or other standing center connections. TAC's OP Tubing

EMD RATCHET WREMCH slips over tubing, tightens or backs orr
fittings, slips off agoin—all in an incredible fraction of the time

77 arc of clearancel A clean connection that can’t bend or “bark”

'@/

-
required by conventional wrench designs. Ratchels in as little os ﬁ;r/
l o

even softest copper tubing.

With 64 sockel sizes and numerous adaptors, the TAC wrench

has been termed “A whole hand tool crib under one heod.” =
NOW DELIVERING this phenomenal tool in quantity. o Down on

TURNBUCKLE
ADAPTOR

Sl I: iAta 4ockel |'|-|"|'I|_'| af a TAC
EHL"F- \TCHET WREMCH. Thes

'-"'| g i* 5 snceE Fhal |.|'-rr"11
QuUIC l‘ FlflT |‘|':TIHI af turnbuckles
‘alff”” or ""on"" in literally secands
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TUBING APPLIANCE COMPANY
10321 Anza Avenue, Los Angeles 45, Calif.

the Fitting

Now
Ratchet!

SEND FOR
CATALOG AND
FULL DATA

Facty concerning
ipanner, aircraft engine
Fush Red Howsing,
Allen Head and ather
adaplations af the TAC

open end rafchaling
PRIMCIPLE.

Shipping Unit Saves
Missile From Shock

New spring-loaded mount has been
designed to protect guided missiles
against shock and vibration in shipping.

The basic design would be tailored to
fit a specific missile, such as the dummy
body shown. Springs on the fore and
aft rings carry the load and are com-
pressed from a normal length of § in,
to 6 in. for a preload condition to break
their natural frequency. Radial posi-
tioning of the springs—six placed at 60
deg. apart—causes each to act aganst its
opposing member, Rings contacting the
missile are located at '[:lr:rdjl. s bulkheads.

Shock cords from rings to the
frame act as snubbers., Crank serves to
open ring turmbuckles for insertion and
removal of missile body. Dolly wheels
are quickly removable and entire as-
sembly, missile and mount, could be
shipped in a container—mount being
mserted in container first, the missile
slid mn, and tumbuckles closed. Patent
on the design is held by Mechanical
Suspension ""ufmmt Co, Ltd.. Westbury,
L. I, N. Y., which acts as the licensing
organization. The company will also
supply prototype or production models,
if requested. In addition to the con-

| tinuous ring carrier shown, a split-ring

tvpe mnuntmtr also has been designed
by the company, as w ell as spring-loaded
carriers for varions electronic-type con-
trols,

Firms now licensed for manu-
facture of the missile mount are Molla,
Inc., Westbury; and Hammond Mfe.
Co., Pasadena, Calif.

Armour Announces
Plane Foam Plastic

A mnew low-density material, re-
portedly being used to A1l cavities in
aircraft ch]ag‘rﬁ is announced by

Armmour and Co.'s Adhesive division.

1355 W. 31st., Chicago, 111
Known as Armofoam, the substance
s a4 foamed-in-place, self-curing ex-
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panded plastic fumished as a two-part
ligquid formulation. A similar  sub-
stance, Lockfoam, was described m
Aviation WEeek QOct. 27, p. 35,

Characteristics imclude ability to stif-
fen  and vibration-dampen, together
with affording a tight bond on metal,
wood, glass, 111 htlr; fiber, cloth and
porcelain, s well as g{md thermal,
sound and eclectrical insulation prop-
erties.

The material i1s reported to have
marked stability to heat, and is insolu-
ble in water. Density can be varied
from 3 to more than 20 1b. per cu. ft.,
as desired.

E?:ﬁ-'l'f::‘?'i treadmill unit s how . . .

Landing Shimmy Is
Studied at Lockheed

A huge treadmill is being crected at
Lockheed Aircraft Corp. to help engi-
necrs unravel the complexities of land-
ing gear shimmy. Instead of beefing up
eears to withstand vibration, Lockheed
wants to eliminate I}ﬂhhlblllf}’ of shimmy
i advance on its future experimental
planes.

With the new research unit illus-
trated, in effect a mechanical runway,
Lockheed i1s aiming to achieve faster
integration of landing mechanisms mto
new designs. Takeofts and landings will
be simulated for planes as large as the
Super Constellation, with speeds of fu-
ture jet transports.

Landing mechanisms for two experi-
mental planes already are scheduled for
tryout on the device some time this
month.

Key part in the test equipment is a
10-ft.-diameter rotating drum operated
to simulate speeds uF the landing or
takeoft conditions desired. The drum
can be provided with built-in bumps to
simulate taxi charactenistics on rough
airstrips.  Maximum surface speed of
the drum is 150 mph. Loads applied to
nose gears under test may run as high
as 150 tons.
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to specifications

»

N

Each and every application of a fastener
begins at the engineer’s drafting board.
Here, stress analysis, which is the basis of all
specifications, is calculated to an exacting
degree. Ours is the job of meeting these
specifications...meeting them with “strength”

verified in each Fastener.

In design and quality, our
technicians are sp ecialists at meeti ng
the demands of special requirements.

! l

UIsVIAL

MANUFACTURING COMPANY, INC.

Serving the Aircraft, Automotive, Marine, Rail and
Qil Tool Industries

8463 HIGUERA STREET, CULVER CITY, CALIFORNIA
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CUTAWAY of DH prop for Saunders-Roe Princess shows internal mechanism  which
achieves propeller pitch changes as high as 321 degrees per second.

Proteus Prop Changes Pitch Fast

New de Havilland blades, now flying on Britannia and
Princess, can reach rate of more than 32 dﬂg.f sec.

A system which produces pitch
changes greater than 30 deg. per second
is the outstanding design feature of de
Havilland propellers built for the Bristol
Proteus turboprop engine installations.

Now flying in both the Brstol Bri-
tannia four-engine transport and the
saunders-Roe Princess 10-engine flying
boat, the new props represent a high
voint of DH technical effort in pro-
peller design.

Hollow steel blades (for this develop-
ment DH owes much to Hamilton
Standard div. of United Aircraft Corp.)
are used on the Brtanmia, Dural blades
are used on the Princess, but will be
replaced with steel units when higher-
powered Proteus engines are installed on
the plane.

» Design Problems—The free turbine of

the Protens makes for fewer problems
{or the propeller designer than does the
shaft-coupled turbine type.

One big exception has to do with the
response rate of a free-turbine engine.
These engines give a sudden surge of
power when the throttle is opened,
torcing the prop’s constant-speed unit to
act very quickly and accurately to handle
this rapid increase of power.

DH’s first attempt produced a gov-
erning unit with a fluid capacity of
1,400 gph. supply to the pitch-change
mechanism at maximum engine rpm.
(Largest unit in use at the time of this
development had a capacity of 400

h.)
gFThis rate of delivery was inadequate
s0 DH turned to a different approach.

30

Final form of the speed control was a
high-capacity governor with an avionic
acceleration-conscious device to handle
high accelerations. Signal to this unit
comes from the 3-phase engine-driven
tachometer-generator on the Proteus.
Engine acceleration is measured and
compared to a preset value; if the ac-

PRINCESS PROP is bench-assembled for
functional and hydraulic checking. Unit be-
tween propellers carries slip-ring for transfer
of electric current for de-icing forward pro-
peller blades. Separate ring supplies current
for rear blades.

celeration exceeds the control value, full
delivery of fluid is switched to the pitch-
change unit.

Pitch-change rates as high as 324
degrees per second can be obtained,
which de Havilland says is nearly twice
the rate of pitch change of conventional
svstems.

» I'eathering—Push-pull buttons feather
the Britannia and Princess  props.
I'eatherimg takes about two seconds.

On the Princess, the counter-rotating
propellers are not arranged to feather
independently, because a power failure
of one of the coupled engines simply
changes the gearing so that the pro-
peller still can be driven by the good
engine.

T'here is enough capacity in the con-
stant-speed units to eliminate the sep-
arate reversing pumps. lFor reversing,
throttles are pulled back and up over a
gate; this energizes three solenoids to
deliver full output of the constant-speed
unit to the prop. The rate of pitch
change is HLIEE that reversing can be ac-
complished from cruise power without
danger of overspeed as the blades pass
through zero pitch angle.

Automatic synchronization has been
tested by DH on a Handley-Page Has-
tings, equipped with l}]i::h:m engines, and
on a Proteus Lincoln testbed. Right
now such synchronization is not a tea-
ture of the Princess and Britannia.

If the hydraulic supply to the pro-
peller fails, there is a device which locks
the blades immediately in the angle at
which they are operating. This keeps
them from retuming to the low-pitch
stop and developing the very high wind-
milling speed and drag to which the
free turbine is particularly susceptible.

Dodge Plant to
Produce Propellers

Propellers are scheduled for produc-
tion early next year in Chrysler Corp.'s
Dodge plant, San Leandro, Calif. Com-
pany will make 161-ft.-diameter, four-
bladed, rubber-flled Hamilton Stand-
ard props under license for Air I'orce
and Navy, in a new plant addition. The
facility will have a production control
laboratory for check on material from
raw stock to finished product. The lab
will be devoted primarily to metallurgi-
cal work, but will also cover rubber and
other matenals.

Japs Study Jets

A Japanese firm reportedly is drawing
up plans for a new lightweight but
powerful jet engine which is scheduled
tor completion in two years. The man-
ufacturer, Omiva Fuji Industrial Co.,
is collaborating with Sumitomo Metal
Co. on production of heat-resistant stecl
to be used in the powerplant.
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scorpion with deadly sting

Designed to find the enemy in darkness or
in storm and to deliver the deadly sting of
six 20-mm. cannon, the U, S. Air Force's
Northrop Scorpion F-89 places great em-
phasis on materials that provide utmost
strength while cutting weight to an ab-
solute minimum. Northrop Aireraft, Inc.,
Hawthorne, California— producer of the
Scorpion —meets this need with OsTUCO
Aircraft Tubing.

Specialized forming and machining qual-
ities make OsTUuco Tubing the best material
obtainable for landing gear, fuel lines, and

many other applications. The first
“Chrome-Moly" ever made for aircraft use
was developed and produced by OSTUCO,
and today OsTUcO supplies tubing to the
majority of leading aireraft manufacturers.

Ostuco Aircraft Tubing meets all Army,
Navy and AMS specifications. Send for free
Handbook A-2 packed with facts for ready
reference on OsTuco Aireraft Tubing. Air-
frame Stock List (revised bi-monthly) also
available. Address your nearest OSTUCO
Sales Office or write direct to General
Office, Shelby 1, Ohio.

THE OHIO SEAMLESS TUBE COMPANY

Monulecturers and Fobricelors of Seomless ond Electric Welded Steel Tubing

Plant and General Oflices: SHELBY, OHIO

SALES OFFICES: Birmingham, P. O, Box 2021 * Chicoge, Civic Opera Bldg., 20 N, Wacker Dr,
Cleveland, 1328 Citizens Bldg. * Dayton, 511 5olem Ave, * Detrait, 320 W, Eight Mile Rood,
Ferndale * Heuwlon, 4833 Avenve W, Cantral Pork = Los Angeles, Suite J00:170 5o. Beverly
Drive, Beverly Hills * Maoline, §17 15th 5t, = New York, 70 Eost 43th 5t, * Fhilodelphio,
161] Packard Bldg., 15th & Chestnut * Pittsburgh, 1206 Pinewood Drive = 5t Louis, 1230
Morth Main St, = Sealtle, 3104 Smith Tower * Syrocuse, 301 Roberts Ave, * Tulio, 243 Ken.
nedy Bldg. = Wichita, 22 E. Third 51. ®* Canadiaon Representative: Railway & Power Corp., Lid,
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Type 429A

Glideslope Receiver

A dual conversion superheterodyne receiver
providing highly reliable I.L.S. aircraft navigation

Type 440A
VHF Airborne Communications System

Receiver « Power Supply « Transmitter
180 Channel 118-136 mc/s, 50 watt output

wilcox

Type 99A
Type 396A ®ens, Multi-Frequency Transmitter
) Transmitter Station ELECTRIC COMPAN Y, INC. '| ""l:.. Provides any combination up to four R. F.
Single channel EE[} watts 118-132 me/s 1 . "-... channels for operation 125-525 ke/s, 2-18 mc/s,
Maximum dependability for unattended service Fourteenth and Chestnut - ‘.‘ L LT - 400 watt; and 118-132 mc/s, 250 watt
Kansas City 1, Missouri, U.S5.A. 1 .. "*-.‘
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means dependable communications
1 ™
Type 482A %o

Terminal VHF Omni-Range Unit

Low cost packaged let down facility for airline stops
Operates with present VOR airborne equipment
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Dependable communication and navigation . ..
night or day ... in fog or ceiling unlimited . . . that’s
what the name Wilcox means to aireraft operators
all over the world. For, wherever men fly, Wileox

equipment has proved itself in years of steady

service.
Type 428

Packaged Complete VHF Station For complete specifications of equipment write us today.
Receiver: Type 306A -
Transmitter: Type 406A, 50 watt cutput

Type 96 Series
P Nothing else to buy

Transmitting Station
96D Transmitter 2500 watts, 2-26 me/s
96-200C Transmitter 2400 watts, 125-525 ke/s

50H Modulator * 36D Rectifier



; . Fast Writeoffs offers the widest variety of

Accelerated tax amortization for man-

ufacturers expanding their defense facili-
ties is granted by the government in the H E RM ET' CALLY s EALE D R E LAYS
| form nl‘ certificates :1F necessitv.

In the following list of recent certifi-

cates, company name is given, followed f t. d o i
hﬂ. L]umcilttl! or service, cost of construc- or mas* exu c I “ g es Ig n req u Ireme n'.s !
| tion deemed necessary for defense ex-
| pansion, and the percentage of  the

expansion cost allowed for fast write-
off. Fast writeoff permits property to
'll'h'rl'rrI'InTl

be depreciated in five years.

= N T T T A e e S e —"
s Marion Secrew Products Co., Marion, Ind., T Hg
afreraft parts, $14,925 T0%. (This figure N .' %

to he reduced by the Bureau of Internal
Rovenue at a later date upon determination
nf the cost of certain facilities.)
® Maodel Engineering & Mfg. Inc., Hunting-
ton, Ind.. aireraft parts, 318,503, 60 oh _
# Mack Fneineering Co.. Minneapolis, alr-
crafll parts, £1T7.276, 455,
® Armstrong Furnnes [n, e Moines, air-
craft parts, $366.7390, 655
L ‘\.rrrr:lq.ﬂil'lull“"l-. 'E'_1. 1||"I-'I"'T'r|'l. aireraft paris,
i‘"'ﬁ 2050, D%,

American Tool & Die Co., Los Angeles,
*-l:'f-l'nr'l'. parts, $6,111, T0%.

¢ Mendelson-MceCarthy Ceo., Long Beach, 3 +. |1 'Fﬁ“‘

ajreraft parts, £50,000, 70%%. “,:::'r
* Douglng Alreraft Co., Ine, Santa Monica, e e — = WA ;
aireraft parts, $442,357, 60 %. | Here is one of over 300 plug-
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® Heppensinll Co,, an.ilﬂi.j:-[mt't. Conn., alr- oL I i inrelaysin the CLARE SK-5000
, | craft parts, $144,403, 60%. . —- - - - ——
complets ® United Aircraft Corp.,, Windsor Locks,

engineering data Conn., alreraft parts, $808,408, 60%. . | : =@@mﬁﬁﬂrﬂ_§ .

SEries,

application data * General Electrie Co., Worcester, Mass,

specifications 3 LGW TUGL]NG CDST: L aireraft parts, 376,295, 65%. =

: o e Lee Co., Hartford, Conn., aircraft parts, Considerable cost and space can often be saved by
) _m‘*"ﬁ - il'{':.gi:m?;r:;“hm. Corp.. Rochester, N. Y., sealing more than one relay in an enclosure. lllustra-
SMALL UNIT PRODUCTION== ::Ir-jr-':!'t parts, -5145-54*!5.. FIFEIE‘-L-F S tion shows six CLARE Type "K' relays, associated
_a.;_]"'!.,}'_'l"r;lj,.:.'“1-:[“:::':,'3- t.‘]':..'.f;.’,mlﬂ TIB%E;“}_:H: resistors and capacitors, wired and mounted in a CLARE Type "N" relay in a
$11,643, T0%. common enclosure, Series SN-41000 container.
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Harerstown, Md,, alrplanes

parts, §$29.2056, 65 %. 5
. - ® Genernl Motors Corp., Vandalla, Ohio, . '

aireraft parts, 266,884, 609%. : ' b
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N THE fourteen years since CLARE first began the development of

- . . 4 o 1 - =3 'y snt & F s o., Cleve-
the advantages of Airtron flexible rubber impreg Wk Lo b s O e o | @ L hermetically sealed relays for airborne, II]I]!II._’LI and industrial use.
: : . : : land, aircraft parts, §24,061, 857%. -
nated fiberglass ducting. Airtron saves tooling costs | ® Elbesco, Ine., Jackson, Mich., aireraft CLARE has developed over 50 different series of hermetically sealed
> A a . [ o Arts :'-l ) : e : i &
.saves weight and reduces installation time. ]::'.::l.,'.,.sﬂi]'d;.g‘,,:ﬂ;ﬁ.m.g Co., Youngstown, After ﬂmmhh" in the container, li.]._l:,-u
Remains flexible and serviceable at temperature TGERE PAKLY, $28,008, =05 1] the enclosure is attached fo o Each series varies in the size of the container, the number and kind of
~125° 5 Sil Airtron). * Peerless Tool & Engineering Co., Chicago, 1 yacuum and pumped 4 y ‘ 5 -
TE"_"-EEE from I]‘-E . to +?D?} E, _{'ﬂ";cgg I A ] aireraft parts, §181,534, 60%. _ , :'liﬂh vtﬂ ﬁ fﬂﬂrw:E:n d Fr Pr& terminals, Innunumr facilities and the Lype or Lypes of n]m.m which can
Withstands vibration and iIs noiseless. Airtron is CoManatal SEOUITE VRERS MICIRERGT S hu"" i tr ll:lnfus i be sealed in it. Within each series, innumerable variations of rel: ay coil
non-corrosive and is resistant to fire and most oils, prp e g b R T o \ m:li st f cfll':l.:ih!-d m'n";:f:ra and contact specifications are possible.
vapors, acids and alkalies. alreraft, $165,990, 65%. , | and gases, then el L
. y - * Neo Ray Products, Ine., Des Moines, air- nitfrogen, and again pumped down. Two things, however, never vary: the high quality of the CLARE
Airtron ducts, sleeves and couplings are avail- craft parts, $36,018, 70%. | : : i TAE ot s letal Wi e
i g ! h b 12 & Beech Alrcraft Corp.. Sedgwick County, | Whl[ﬂ undﬂrfhmﬂ;irumnvncuum, relay wnicn goes into each enclosure an 12 completely ;Hltlu it sealing
able in five standard types or they can be custom ; _ . :
| foati Kankag, ailrcraft parts, $20,521, 659%. the enclosure and seals are tasted which [wrm]t- no gas or '-J:Jlllt [0 escape from the enclosure or e nter it.
built to 5PEEi cation. e J. C. Peacock Machine Co., Los Angeles,
afrcraft parts, $299,434, 70%. _ N i;:;l:sﬂh}'r muu;i af:a’ M If your product requires the use of hermetically sealed relays, CLARE
;._I';"]-rr"“_riri'::]..:}].l"'F,',f:l-';:::mﬁ.,,: Eug -I::F:mm' EIFI.E: ' m* .: :nd ;‘::E :ﬂ ?“- can supply vou just the relay you need from this wide variety, or will
i PR | i i | i Fom ; /
NEW DATA ON SILICONE DUCTING e Cannon Electric Co., Los Angeles, elec- S S B s o YO develop and seal for you a b}l[(hll, ‘custom-built™ relay to meet your
made with a new material ArcoSil 2184 trical connectors for alreraft, $13I,084, h“_? that more than lhlrf}"ﬂﬂﬁ most exacling I'f‘lILIit't‘I'IH"[]’[::.
is reporied in this 4-page booklet. You 65 % ] i years would be required for one .
o e : s . oo I° : .., Los Angeles, air- . .
il e this JTaLnEA D JRaE- Bhe et R L oy cubic centimeter of air to pass Send for CLARE BULLETIN NO. 114 on Hermetically Sealed Relays or
Fal L v an L] B = g ] iy PR o -
EE{LGSTTHELT|ELT:HEh: PO ® Vard, Inc., Pasadena, aircraft compon- through it. This highly refined erl.ui the nearest CLARE sales engineer for complete information.
. : ' '_',";’.'" 1“2“;]":”2'] r F'r“' - WO method of leak testing causes re- Address: C. P. Clare & Co., 4719 T'i.r.wt Sunnyside Avenue, Chicago 30,
WL LI iy Lt b LT afde 4 A B L w = - " = u
County, aireraft forgings, 3277936, 60%. jection of many enclosures which Hlinois. In Canada: ( |.1|'|.|:'|.|.||.d|-|. Line Materials Co., Ltd., lmr.nnl.u 13.
® Solar Aircraft, San Diego, components could pass the usual immersion Cable address: CLARELAY.
C p | for military aircraft, $88,615, 60%. ; asts without detechi
O WINGE ® Neviedda Air Froduets, Reno, aircraft ! bl dﬁ on.
parts, $16,545, T0%. For most applications, the enclo-
s ® Fricnno Custom Prodoets Co., Tnglewood PE d 5 .
AiNTEOS DLUCTS "1it}-. 'f'-ii!if-. -Hi!'1'!|'ﬂ|ft Iiﬂl‘l-”. #H'l‘-r“:':. f.-iﬂ'r'.-'-_.r mr’ﬂ' i!‘ th!'n IIE wln'il 'ﬁrv 'I'I'Hl"ﬂ"'
I‘_____,.r kil ®* Neuschots Engineering Co., Los Angeles, gen, WI'Ii?ﬂh hﬂ! a rﬂlﬂﬁ'ﬁ'uif hiﬁh
ABCOAIL SILRCOME DOWNEY 3. CALIFORNIA ﬂ.n: Angeles Eur.rnf-,r_] nircraft parts, $11,305, 0%, » :
FURBER FROIAA.TS ,..1;,,,.,..,,,,c.,..r.:,r.,hr,,.."m af pracivion "0 nagi; NONTER Fob- ® Wemac Co., Inglewood, Calif., afreraft arcing Fﬂ'fﬂﬂﬂﬂl,r
reeatars af silwene rebber, GRGINATORS of rubber-hberglou duchng, parts, 36,127, 85%.
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AEROQUIP 155-TYPE SELF-SEALING
COUPLING —widely used wherever
fluid-carrying lines must be dis-
connected and reconnected
without loss of fluid or in-
clusion of air. This coupling
can be supplied in a wide
range of sizes to conform fto
rigid requirements.
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=yA\eroquip

AEROQUIP CORPORATION

I JACKSON, MICHIGAN

SALES OFFICES: BURBANK, CAUF, s DAYTOM, OHIO » HAGERSTOWN, MD. = HIGH POINT, M. C. = MIAMI SPRINGS, FLA.
MINNEAPOLIS, MINN. = PORTLAND, ORE. « WICHITA, KAN. « TORONTO, CANADA
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.5.A. AND ABROAD
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PRODUCTION

MAGNESIUM assembly is made by Brooks & Perkins for B-47 fire control system.

Stratojet Has New Tailcone Unit

Photo of new tailcone for the Boemng
B-47 bomber indicates that the tail tur-
ret is radar-directed. The turret 1s
topped by what looks like a radome;
this coupled with the fact that General
Electric is producing the system as a
modification of its B-36 installation (re-
ported by USAF as a gun-laying radar
tvpe), lead to the conclusion that the
turret 1s radar-positioned.

The new tailcone assembly is made
almost entirelv of magnesium by Brooks
& Perkins, Inc.. Detroit, which ships it
to GE's Aeronautic and Ordnance Sys-
tems division in Schenectady for instal-
lation of the fire control system. GE

assembles, aligns and tests the fire con-
trol system in this tailcone assembly be-
fore shipping it to the airframe manu-
facturer. This is believed the first time

an armament manufacturer has provided

that portion of the airframe which
houses his avionics equipment.

The techmique may save system test,
mstallation and “de-bugging” time at
the B-47 plants in Wichita (Boeing),
Tulsa (Douglas), Marietta ( Lockheed).

In addition to Stratojet tailcone as-
semblv work, Brooks & Perkins are tool-
ing up for a magnesium subassembly
program for the B-47 made at Manetta
anel Tulsa.

Willys Gets New
Big Forge Hammers

Two giant forge hammers of the
nine additional units scheduled for
operation under the expansion program
nlf) Willys-Overland Motors, Inc,, To-
ledo, Ohio, have gone into operation.
The two new hammers will be used
to produce airframe and engine com-
ponents for jet planes.

When the expansion program 1is
completed next spring, the nine addi-
tional hammers will add more than
100 million 1b. to the yearly produc-
tion potential. Program is expected to
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boost L'III]'JI]I'.‘-I‘_i.']'I'-Il’.‘l‘lT to about 1.000 from
half that fhizure now.

Sealant Saves
Porous Castings

A new service for filling and sealing
microporous voids in foundry products
promises to lower the cost of aircraft
castings., The service, available from
licensees of Polyplastex International,
Ine., New York, uses a new penetrating
resin, Polyplastic MC, and special
equipment to save the porous castings
from the scrap heap.

Salvage to redeem rejected castings

can be carried out on a production-line
basis with greater certainty that all parts
produced will be usable, Polyplastex
says, resulting in lower cost quotes on
casting jobs.

Greatest use of the plastic is expected
in alumimum and magnesium castings,
since microporous flaws are most preva-
lent in low-densitv  metals. Castings
scaled up this way can be nsed for a
varicty of aircraft and high pressure
applications, the companv savs, such
as fuel pumps, valves, carburetors, hy-
draulic components, motor parts, radar
and range finding units and other com-
ponents.

Among production items which have
received the treatment are a complex
magnesium aircraft engine control cast-
ing, magnesium units for fire control
svstems, avionic components and a small
aluminum-allov casting which is used
for carryving carbon dioxide for inflatable
life jackets.

The Polvplastex process uses
chemical which polvmerizes under pres-
sure into a solid. Previous methods have
used inorganic chemicals, such as sili-
cates, from which the water (solvent)
evaporated, leaving voids where the
sealant should be, the company savs.
The new method permits, for the first
time, a virtually 10092 flling job, Poly-
plastex clanms.

The cured resin, a thermosetting tvpe,
can withstand temperatures of 350F.
While it is hard, it retains enough resil-
ieney to allow for expansion and con
traction of the metal.

Among advantages listed for Polvplas-
tex MC: insoluble in gasoline; low vis-
cosity in the monomeric state; chemical
inertness to magnesinm; toughness of
polvmer; low toxicitv: good penetrating
qualities: low cost.

Most common method of applving
the sealant is in a vacuum-pressure tank.
With vacuum established. sealant 15 in-
troduced under a pressure head of 100
nsi. with the result the resin is both
sucked up and forced into pores.

The process is handled by licensees,
with service now available in kev in-
dustrial areas. Where a plant 15 a large
user of castings, it may get its own li-
cense for the process. Svstem is the
nroperty of Polyplastex International,
Inc., 441 Madison Ave., New York.

PRODUCTION BRIEFING

» The Lee Co., Hartford, Conn., maker
of aireraft and rocket control compon-
ents, has purchased a two-story building
in Westbrook, Conn., increasing pro-
duction capacity by 45%.

» Studebaker Corp., South Bend, Ind.,
has delivered its first J47 jet engine to
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Steven Chojnocki, general fereman of wood
tools ond dies, has been in the aircraf
industry olmost since its inceplion.
Starting with the famous Flying
Jenny he hos spent 37 years
in the industry, ever & of

’_ﬂltm with Twin Cooch.

~ Haned howTwire Coach hellps lock
Davey Jonesh fockor

GRUMMAN UF ALBATROSS amphibians have established remarkable records
in rescuing downed airmen from Korean waters, often behind enemy lines.

Twin Coach was selected to build, in quantity, the massive center panel
and wings for this important air-sea rescue craft. In addition
to fabrication and assembly, Twin also installs all wiring and tubing,

ships complete sections ready for final assembly.

Twin Coach plants, among the best equipped in the nation, are also in
volume production on assemblies for helicopters, attack, and search planes.
Modern facilities, modern equipment, and experienced manpower make

Twin Coach a dependable source for every type of major airframe assembly.
A -BHSD

CH COMPANY
&Wf@/ BUFFALO, N.Y.
TWIN COACH PRODUCTS:

AIRCRAFT ASSEMBLIES » MOTOR COACHES » TROLLEY COACHES » SUPER FREIGHTER CARGO TRUCKS
* FAGEOL GASOLINE AND PROPANE ENGINES » FAGEOL-LEYLAND DIESEL ENGINES

the Air Force for B-47 installation.
Designated J47-ST-25, the powerplants
are being built under GIE license.

> Mallory-Sharon  Titanium  Corp,,
Niles, Ohio, has opened a West Coast
ofice at 1338 So. Lorena St., Los
Angeles., with George H. Denny in
charge.

> Ronson  Art Metal Works, Inc.,
Newark, N, |, has acquired a 32,000-
s). ft. plant to aid in defense work pro-
duction expansion,

> 5kil Corp., is the new name of Skil-
saw, Inc,, Chicago, maker of portable
and pneumatic tools.

> Talchem, San Lorenzo, Calif,
lransocean Air Lines subsidiary, has
been named U. 5. distributor for Wyan-
dotte  Chemicals Corp. Rights in
several foreign countries are included.

» Westinghouse Electric Corp.’s Ele-
vator division, has received a $3 million
Navy contract for installation of deck-
edge aircraft elevators on the super-
carriecr USS Forrestal. The elevators
will be 60x60 ft.

USAF CONTRACTS

I'ollowing is a list of USAF contracts
recently announced by Air Materiel
Command:

Donavan, Frank, Associates, 1775 DBroad-
way, New York, production of a motion pie-
ture, 1 ea,, 37,500,

Douglas Alrernft Co., Long Beach, Calif.,
special tools, 361,356,

Douglans Alreraft Co., 3000 Ocean Park
Blvd., Santa Monica, Calif., services & ma-
terial to fabrieate AN/APS-42 radar sot in-
stallation kits for C-47 aireraft, 370,000,

'rayer-Hanson, Ine., lL.05 Angelas, tank
aasembly, 25,000 ea., $4,173,750.

Dumont Labs,, Inc,, Allen B, 1500 AMain
Ave, Clifton, N, J., oscillograph-cathode
ray, Dumont type 404 H and commercial
data at N/C, 242 eq., §70,301.

Dynamic Electronies New York, Ine.,
13-3% Woodhaven Blvd.,, Glendale, L. L.,
N. Y., radar test set, AN/UPM-18, 146 ea.,
$25,6064 ; radio test set, spare parts, data,
$60,824 ; radio receivers, 2360 ea., $30.001.

Eastmnn Kodak Ceo., 343 State St
Rochester, N. Y., misc. photo equipment,
£110,168.

Eclipse-Fioneer div.,, BEendix Aviation
Corp., Teterboro, N. J., spara parts, $35,832 ;
indieator, pressurs torque, 1,764 ea,, $299.-
097 ; indicator fuel pressure, 2,667 ea., $142,-
402 1 Indicator, pressure manifold, 2,073 ea.,
£316,676; amplifiers; indicators, $54,145;
nocelerometer, alreraft, 5,818 ea., $670,815 ¢
{00-amp. geéenerators, 3,082 es., $2,203,881;
accelerometer, ajreraft, 1,300 ea., $131,954
renerators, type M-3, £$76,001: =pare parts
(ml=c.y, 338,764 : 8-kva. penerators, 261
ea., Li-4 regulators, 228 en., $180.,51%: indi-
giator, manifold pressure, 220 en,, 333.517:
voltage regulators, 451 ea., $£35.T16: type
J-% attitude gyro indicators, spare parls,
data & special toplz, 334 ea,, $230.902: in-
dicators, type J-5, spare parts, data & spe-
cinl tooling, 9,120 ea., $5,970.876; Indicator
fuel pressure, P/N MS 28010-4, 1,976 ea.,
$93.457 ; transmitter fuel flow, 2,000 ea.,
vool, 8564 ; fuel indicators, 1,764 ea., $510.-
520: indicator, %41 en., $140,763; spare
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RKH

HERMETIC SEALED Type RKH Plups and
KH Receptacles mate with their corre-
sponding Cannon RK and K standard
fittings. The basic construction of fused
vitreous insulation around the contacts
is same as GS type. Shell materials and
finish are likewise similar. Various
types of flange or hex-bulkhead styles

may be made to order.
Refer to KH-1 Section in K Bulletin.

SUB-MINIATURE receplacles of the new
Cannon “U" Series are used on minia-
ture switches, relays, transformers,
amplifiers, and other sealed compo-

nents, requiring a true hermetic seal or
a connector of sub-miniature size with
performance superiority.

“U" plugs have a steel shell and
“SILCAN®" insulator, cable relief and
moisture resistant sleeve.

Bayonet-type locking means pre-
vents vibration failure. Rated 1700v,
d.c.: 5a. Available in 3, 6, and 12 con-
tact arrangements with one plug style
and two receptacles.

*Cannon Electric’s special silicone resilient
material,

Refer to U-2 Bulletin

for hermetic sealed
applications

G502

| I,IHJ!1"I[I‘I||II’_‘_
1T

G506

GS Types mate with standard
AN(MIL) types. These highly suc-
cessful hermetically sealed plugs
(GS06) and receptacles (GS02) pio-
neered this field and are top quality
fittings. Fused vitreous insulation pro-
vides a true hermetic seal for relays,
position indicators, etc. Shells are steel,
fimished in cadmium plate and bleached
Iridite; coupling nut on plug is natural
finish Dural. Eyelet or solder pot ter-
minals.

Built to resist thermal shock,
—300°F. to +600°F., surpassing MIL
Spec. G502 Types will withstand oper-
ation temperatures 400°F. to 600°F.,
and pressures as high as 200 to 900
psi; specials to 7500 psi. GS Types
approximate AN voltage and current
ratings. Wide range of AN layouts
available.

See GS-3 section in AN-8 Bulletin
for details.

COMING: TYPE "DH" HERMETIC SEALED
CONNECTORS S5IMILAR TO PRESENT
DA-15P

Jer

LA L= 0
FIEETEIC

CANNON ELECTRIC

Since 1915

Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Repre-
sentatives in principal cities. Address inquiries to Cannon Electric Co.,
Dept.K-110,P.0. Box 75, Lincoln Heights Station, Los Angeles 31, Calif.
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/Va]ve Talk

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

I've been writing about airerafl valves for some time now,
about their design and engineering, about their assembly and
test. I thought I knew them quite intimately.

But then I saw the Whittaker units installed in the planes
al North American Aviation. Somehow they looked different.
They had a new and grimly impressive appearance of respon-
sibility as integral parts of the company’s famed fighting ships.

Nestled in oa maze of wires and
plumbing. they blended perfectly
into the orderly jigsaw that ener-
gizes nerve and sinew of such hard-
hitting power packages as the F-86
Sabre and the AJ-1 Savage.

F-86 Sabre

North American fuel system engi-
neers have a defimite philosophy of
design, | learned from P. H. (Phil)
Jones, head of the fuel system group
of three score engineers, and George
Foster, production design expert. It
might be described as “utmost rehabil-
ity with greatest possible simplicity.”

Their problems are increasing with
constant step-ups in jet enging power
and plane performance throughout an
ever-widening range of combat and
climatic conditions.

And the suceess of their work was
proved recently in a two-word arcco-
lade that came from Korea as a
report on the operation and main-
tenance of F-86 fuel systems under
the rigors of dav-to-day missions
s« with a fifteen-to-one kill ralio
over the MIG-15.

It said simply: “No trouble,”

Jones and Foster told me of
Whittaker valves on various North
American aircraft (seventeen on the
four-jet B-45C fuel system, for ex-
ample) and spoke of the role elec-
trically-operated units have plived in
reducing the engineer’s problems.

“If it weren't for motor actuated
valves,” they explained, “we'd have to

depend on cumbersome rod and cable
systems, Positive control of valves in
remote positions would be virtually
impossible,”

The el system engineers work
as a group on all North American
planes rather than divide the prob-
lems of various aircraft systems
among elements of the staff.

Work starts with a study of con-
figuration, target weight., fuel supply
and engine demand. Once the ship's
tankige is laid out, the group starts
wrestling toward a fuel svstem that
can be coordinated with the develop-
ment work of such other groups as
armament, power plant, electrical. and
controls.

“You might call it an evolution-
ary process.” Jones said, “Endlessly
we keep in mind that efliciency goes
up s#s complexity goes down.

“Pressures and flow patterns must
be correct. The effects of extreme
altitude, temperature changes, violent
maneuvers, center-of-gravity shifts and
combat damage must be considered.
Allernate emergency systems must be
available, valves and vents and by-
pass lines properly placed.

“Always the boys come up with
several possible wavs of doing some-
thing...and then there’s the job of
picking the best way.”

Perhaps a top measure of the task
confronting the fuel men is the num-
ber of engineering man-hours required
to complete a system design for a new
jet airplane ... 15,000 to 25,000, de-
pending on complexity.

So far as valves are concerned, the
fuel experts concentrale on various
manufacturers in specialized fields.

“As | said,” Jones concluded, “we
absolutely will not compromise with
reliability. A faulty valve can foul
up the works, but good. Therefore,
we demand our own standards of
reliability from our suppliers.”
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parts, $27,186; indicators, 691 ea., $31,81%.

Eicor, Ine., 1501 W. Congress St., Chi-
cago, 100-va. inverters, 3,115 ea., 5217574
B-1 alternators, 569 ea., $183,28%2,

Electrieal Connector div., Joy Mfig, Co,
42356 Clayton Ave.,, 8t. Louls, connector-
receptacle, 4,234 ea., $26,884.

Electrie Anto-Lite Ca., Taledo, spare
parts for powerplants, $109,826.

Electro Impulse Lab., 62 White St., Hed
Bank, N. J, dummy lead, maintenance
=pare parts, 1,215 ea., 550,821,

Electrolux Corp., 51 Forest Ave., 0Old
Greenwich, Conn,, dynamotor unit, 1,408 ea.
and 1,532 ea,, £151,661,

Emerson Radio & Phonograph Corp., 111
sighth Ave,, New York, simulator group,
o) ea,, interconnecting group, 49 ea., $2.503.-
004 : glide slope receivers, 1,375 egm., $727.-
228, radar beacon, 87 ea., $519% 800,

Espey Mig. Co., Ine., 528 E. 72 St,, New
York, radio sets AN/TRC-TB, 568 ea.
+1,204,065.

Fairchild Coamera & Instrument Caorp.,
BR-086 Van Wyek Blvd., Jamailea, L. L. X,
bubble chamber, 1,660 ea., +83,280; T=-11
camera, 126 ea., K-47 camera, 110 aa., K-48
camera, 87 ea., £1,566,812: tvpe CAX-19
camera, 206 ea., $2,983,451: lens assembly,
abl ea., 357,290 : cameras, 107 en., $1.,735.-
612 ; spare parts, 322.156: eamera bodies,
4356 ea., $2,410,051.

Fairehild Engine div., Fairchild Engine &
Alfrplane Corp., Farmingdale, I. L, N. Y.,
gpare parte, 166 ea., $1.450,218: power-
plants, relief valve assembly, 12 ea., 6,500
en, $159,566; magneto lead & pear assem-
blies, 1,800 en., $125 315,

Feideral Mfg, Engr. Corp., 211 Steuben St
EBrooklyn, N. Y., spare parts, $163,156 : pro-
jector set AN/PFP-3 and accessories, 1,500
en., §1,374,375; projectors, 3638.075: pro-
Jector sets AN/FFP-1, 207 ea., $181,0832:
maintenance parts for projector sets, AN/
PFP-1, $459,532: AN/GRO-32, 2,010 ea.
§5,067,893.

Federnl Television Corp., 139 Duane St
wew York, modulator, 796 ea., mounting—
spare parts, data, 707 ea., $556,640.

Fletcher Aviatlon Corp., Pasadenn, Calif.
fuel tank, 41,514 en., $21,183,110: tank as-
sembly, 500-gal. capacity, 328 ea., $491,924:
tank assembly, 200-gal. eapacity, 20,000 ea.,
3,402,000 ; tank assembly, 250-gal. cap..
aux. fuel, jettisonable, aluminum alloy, type
ITI, 6,692 en., $5,653,402,

Gabriel Co., Workshop Assoclates div,,
1356 Crescent Rd.,, Needham Hoights 094,
Mass., antenna AT-246/U, 9,185 ea,, $§54 502,

Gndgets, Inc, 3620 N, Dixie Drive, Dav-
thn, magnesyn instr. tester, 1,065 ea., $158.-
Gav.

Genernl American Transportation Corp.,
138 5. LaSalle 8t., Chleago, fibar glass seat
pans, for survival kits, 28,000 ea,, $130,872.

Genernl Electric Co., 1 River Rd., Sche-
nectady, N. Y., starter-genarator, 300 ea.,
transformer, G00 oa., $176,426 : magnetos &
mige, overhaul spare parts, $364,050; spare
partz, 740,006 ; spare parts for B-31 turbo-
supérchargers, £2,000,108: portable arc
welder, 52 ea., £228.080: tachomeéter indl-
entors, $431,669.

Genernl Electrie Co., Electronics Park,
Syviracuse, N. Y, ANJAPG-32A, radar sat,
v ea., $1,426,747 ; training parts & spares to
support radar set, AN/CPB-6B training
program, $300,000;: tralning parts & spares
to support AN/FPS-6 training program,
279,000 ; radar zet, 1,400 ea., 315,508 416,

German-Rupp Co., Mansfield, Ohlo, re-
fueler trajlers-type B-1 264 ea., $385,017.

Gibbs Mfg. & Research Corp.., 450 N. Main
St., Janesville, Wis, switch, SA-3AJA,
10,2332 ea., $160,900.

zlobe-Wernleke Co., 8502 Rhode Tsland
Ave,, NE, Washington, D. C., flling cabinets,
=42 ea., £30,743.

Gioodrich Co., B, F,, 803-4 Winters Bank
Bldg.,, Dayton, wheel assembly, 3331 ea.,
284,794 ; nose wheel assembly, spare nparts
& technical datz, 1,688 esn., $83.603: rub-
ber track bloeks, 150,000 ea., $390.030:
wheels, bralkes, spare parts, data & bllls,
£1.051,463.

Goodyear Alreraft Corp., 1210 Massillon
Rid., Akron, spare parts, $85,823.

Gioodyear Tire & Ruobber Co., Ine., 1144
E. Market St., Akron 16, nose whesl assem-
bly, 1,500 ea., $§173,370 ; shelter, alr stiffened,
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Speed up your data analysis

These Telecomputing Instruments measure, record, plot at automatic speeds:
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TELECOMPUTING

Corporation

Burbank, California

Electronic and mechanical engineers can bulld their
future with Telecomputing. Write for information,

Today you can reduce and analyze film and oscillograph
data faster than ever before. Telecomputing Instru-
ments, in conjunction with electronic computing equip-
ment, have made this possible.

The following sequence of automatic data analysis is
typical :

‘ The Universal Telereader measures
records ranging from 16 and 35 mm film to 12"
oscillograph records. Speed: up to 50 measure-
ments per minute.

@ The Telecordex records the Telereader
measurements in decimal form electronically on
its own electric typewriter, transmits the data to
an IBM Summary Punch for card punching.

The IBM card punch receives the data from the
Telecordex, punches it and continues the cycle.

All necessary calculations, including linear and
non-linear calibrations, are performed cn IBM or
other electronic computers.

. The Teleplotter plots the data electroni-
cally from IBM cards or a manual keyboard. Speed:
up to 70 points per minute.

Technical bulletins on the Universal Telereader,
Telecordex and Teleplotter will be mailed you upon
your request. Coupon below is for your convenience.

F—————————— S e i e e e

Mr. Preston W. Simms, Engineering, Dept, AW-12
Telecomputing Corporation, Burbank, California

Dear Sir: Please send me:

[] Universal Telereader Technical Bulletin TC 101
[] Telecordex Technical Bulletin TC 102

] Teleplotter Technical Bulletin TC 103

MName

Company

Street Address

|

City and State

L-___-_—_-___-J
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DOW CORNING

SILICONES

HIGH-TEMPERATURE BEARINGS
NEED HEAT-STABLE LUBRICANTS

In open and single shielded bearings de-
signed for high temperature operation,
Dow Corning 44 has 8 to 10 times the life
expectancy ol conventional greases. [t
gives lile-time lubrication in permanently
sealed bearings.

mail this coupon wl

F_Fr—_———————_'ﬁ-r-l—#_—_1

r_'h-—-—————'—__

o
d

Dow Corning Corp., Dept. D-23, Midland, Michigan |

Please send me: |
[] Catalog of Class H Insulating Matarials.

[ List of Class H motor repair shops.

[J Data on Silicone Grease for motor bearings.

[0 32-page booklet antitled ""What's A Silicone?"

Company__ - =)
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os last longer

Class H motor outlasts Class A 10 to 1 in spite of
high ambients, heavy duty and accidenial stalling.

Subjected to continuous 24 hour duty to meet increased produc-
tion schedules, the 42 hp de Class A insulated transfer crane
motors in a large midwestern foundry had a service life of only
2 to 3 months. Life for these overworked motors was further com-
plicated by trips to the furnace at least once every 15 minutes
where ambient temperatures run as high as 180° F.

After repeated failure, the rewind shop recommended Class H
insulation. The first of these motors to be rewound with Silicone
(Class H) insulation has now been subjected to such service for
more than 2 years. During that period, the windings were exposed
4 times to temperatures far beyond the limits of any other class of
insulation when the motor was accidentally stalled by broken arma-
ture bands. Four times it was simply rebanded, coated with silicone
varnish, baked and quickly returned to service.

That kind of performance in thousands of installations proves that
Class H insulation has 10 to 100 times the life expectancy of the
next best class of insulating materials; withstands high ambient
temperatures, reversing service, sustained overloads, and exces-
sive moisture for long periods of time. It pays for itself over and
over again in increased productivity and lower maintenance costs.

DOW CORNING
CORPORATION

Michigan

DOW CORNING
Midland

SILIGONES

Atlanta * Chicage ®* Cleveland # Dallas ® New York ® Los Angeles ® Washington, D. C.

In Canada: Fiberglas Canada Lid., Toronto » In England: Midland Silicones Lid., London

6 en., $80,351: main wheel] & brake asseimm-
blies, spare parts & data, 513 ea,, $318,040 ;
whesls, 17.00"-207, 230 ea., brakes 17.00%-
20", 244 ea,, spare parts & data, §123,563 ;
wheel assembly 6.50-10, 508 oa., brake
azzembly P/N BR3Z0826, 422 ea,, nosa wheel
azzambly, 7.50-10, 132 ea., spare partg—
hub caps, erea=e gzeals, 3106,224; wheel
assembly maintenance landing, 1,850 ea.,
brake assembly, 1.850 en., spare parts and
data, $471.246: wheel assemblies (F-86D,
F-58F & T-33A alreraft), 1,510 ea., wheel
assemblies (T-33 MDAP aireraft), 277 ea.,
82,476,

Gould XNational Batterles, Inc., Deopow,
N. Y., batteries, alrcraft storage, 7,828 ea.,
2363477

Graflex, Ine., 154 Clarizza 8t., Rochester,
N, Y., adapter, finder, pgla==, 6,506 en.;
£64.8097+ photo—spare  parts, fob,042 ;
camera PH 120, 24 en., $26,361 ; C-6 ground
cameri,, 429 on., spare parts & maintenance
data, lens assembly for C-1, 3% ea., lens
nasembly 125, 32 en., triped azsembly
rraflex, 33 ea., back assembly,. 2@ i, =shut-
ter assembly #2 Graflex, 20 ea., $151,734;
apare parts & mizc. photo items, $37,043;
photo equipment, $63,965.

Grieat Loakes Mfg., Corp., 1046 E. 134th
St Cleveland, switches, 5009 SA-198A/U,
#101,353.

Guardite Corp., 9535 5 Cottage Grove
Ave, Chicagoe, fabrication & Inetallation of
gyroscaopie  propeller test stands, 1 job,
$235,293,

Gundauch Mfg. Corp., Fairport, N, Y., lens,
aaa en,, $28.810.

Halliecrafters Co., 6th & Kostner Ave.,
Chilragn, radio sets, 85 ea., TRO.219,

Hamer 041 Tool Co., 28913 Gardenia Ave.,
Long Beach, Calif.,, blind, 3 bolt 8%, Z5Hb6
¢in., hlind, 3 bolt 67, 6 ea., 342,043,

Harrison Sheet Bteel Co., 47158 W, 5th
Ave,, Chicago, office tnbles, steel, 1,200 ea.,
$34,147: table—office, 1,690 ea. $46,018;
desks, 5,096 ea., desks, 1,248 ea., $430,27E.

Hartman Eleetrienl Mfg. Co., 176 Din-
monid St,, Mangfield, Ohlo, 600-amp. cutouts
& =pare parts, 4,131 ea., $130 964,

Hartzell Propeller Co., div. of Hartzel)
Industries, Plqua, Ohio, propeller assembly,
100 ea., 336,000,

Hatfield Wire & Cable div.,, Continental
Copper Steel Tne., 487 Hillgide Awe., Hill-
sifle, N, J., copper cable, various ft., £174,-
LR

Hell Oo, 3000 W, Montana St., Milwau-
kee, spare parts, $42.852: semi-trailer, 120
“n., 21,576,182 ecover a=sembly, 500 ea,
$47.776 ; spare partz for F2, FaA A3 A-1
fuel =arvieing trallers, $511,185.

Hendy Machine Co.,. Torrington, Conn.,
lathes, 97 en., $9530.846.

Hereules Motors Corp., Conton, Ohlo
share parts B-10, A-3 powerplant, C-21, C-
22 FA6.323.

Hewitt Ruhber div.,, Hewiit-Hohins Tne,,
240 Kensington Ave,, Buffalo, N. Y., hose
o x RO $TT.0TH.

Heyver Produets Co., Ine., 471 Cortlandt
5t., Bellaville 8, NWN. J., rectlifier, portabls,
1,022 aa., $396,025.

Hyeon Mfg., Co., 2901 Enst Coloradn St.,
Prasadenn, Calif.,, magazine, afreraft eomern,
apare parts & data, 1,305 ea., 3314145
brake assembly, 3 ea., brake assamhly, 3 ea.,
curtain assembly, 2 ea.,, shutter assembhbly,
2 on, $42,500: K-16 camera, 100 ga,, I$-46
camera, 10 ea., $1,445,000.

Hydro-Alre, 300 Winona Ave., Burbank,
Callf.,, switehes, actuators & data, 455 ea.,
250,458.

Indusirinl Instroments, Inc., 17 Pallock
AVe, Jersey Clty, N, J.., power meter TS-
205A/TP, 433 en., maintenance =pare parts,
249 bulk, engineering data table XX, 2 sot,
engineering data table, X1, 2 sets, malnte-
nance handbook data, 1 =et, £36 478,

Infra Electronics Corp., Rozeland, N. J.,
remote controlling unit RM-6-J, & 8.,
$43,863 ; remote controlling unit RM-6-J, &
en,, $43 8641,

Ingersoll Produocis div.,, Borg-Wiarner
Corp., Chicago, tank as=zembly., auxillary
fuel, jettisonable, 120-gal. cap., steel, type
IV, 5,394 ea,, %1.095 K49,

dack & Heintz, Inc., Cleveland 1, 1,500-va.
inverters, 90 en.,, $41,738: 1500-va, In-
verters, 1,268 ea,, 3$586.402: 2.500-va. in-
verters, 270 ea,, £1358,9046.

i}
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Jueck  Selentifie  lonstrument Co.,  BBill,
Solana Beach, Calif.,, camera control sys-
tem, 122 ea,, %1,004.400: camera control
svatem, 26 ep,, F2,445,000,

Kellor div., Americean Drake Shoe Co.,
7 Humboldt, Rochester, N, Y., compressar,
a70 ea., spare parts, data, 741 sets, $125,042,

Ken Tool Mg, Cao., 768 I8 North St
Akron, tire removing kitg, 750 ea., $54.300.

Keystone Wateh Cnse  div., Riverside
Metal Co., Riverside, N J., indichtor, posi-
tion, landing gear, ANGEID-1, $2068,435,

Kingatone Produets Corp., Kokomo, Inmd.,
radlo sets, 5,734 en., $1,578,644.

Kollsman Instrument Corp., 50-08 45ih
Ave,, Elmhurst, N. Y,, alrspeed, indicators,
D235 en., $140,783;: true alrspeed Indieators,
349 ea., true alrspeed indieators, 229 ea.,
$185,278: alrspeed indicators, 1,108 ea.,
2219.806 ; indieators oil pressure CF-100,
2,283 ea., $125,325 ; machmeter, pitot static
operated, 6,330 en,, £2.4580,492 ; Indicator oil
pressure type MS23010-2, FE4F-FEAD-F'S6H-
T3IA-YF100-F100, 3,039 en,, 2170.545: In-
dieator, alrzpesd type D-% Aerno 60-4056,
Ja7 e, 158,649,

Lackner Co., Ine,, 1115 York 5t, Cinecin-
nati, photographic timer, styvle A, 299 ea.,
photographic timer, =tyle B, 271 en., photo-
graphic timer, PH-109%, 1,000 ea., $327.496;
timer-mechanical PA-29, 1,700 ea, $34,3200,

Lakeland Steel Corp., 628 Enst Forest
Ave,, Detrolt, Carlzon steel sheet, 7,285,000
M., 3511,965.

Lamb Eleectrle Co., Kent, Ohio, spare
parts, 61 items, $43.185,

Lanngan & Hoke, Inec., Easton Id., War-
rington, Pa,, case tester, 235 en., 136,300,

Lanson iv., Hart-Carter, New Holstein,
Wis, =pare parts {or Lauson motors, $102 -
S26.

LeBlond Machine Tool Co., R, K., Cincin-
natl, lathes, 99 ea., $532,903.

Leesce-Neville Co,, 3363 Homilton Ave,,
CMleveland, generators, engine-driven, 494
em., 371,457,

Leland Eleelirle Co,, 1001 YWebhzstep =t
[nyvton, inverters, 60 cyele, 42 ed., $43,600,

STOP:

REFUEL WHERE

PRICES ARE LOWEST:

Refuel on the eastern sea-
board in South Carolina where
retail fuel prices are the low-
est and where airport facilities
and service are unexcelled.

MAXIMUM PRICES
BO oct. 31¢

90 oct. 32¢
100 oct. 33¢

South
Carolina— N

Midway between W
New York

and Miami

SOUTH CAROLINA
AERONAUTICS
COMMISSION

A

Locking

rasin Hansen

ush-Tite Coup-
ling Socketaford
lnrgearen Contacet
with plug, thére-
by preventing
wear and sub-
sequent leakage.

THRLE

Gk

Baltimore

ﬂhhu?n
Cleveland
Dallas
Dayton

Denver

ANSEN MANUFACTURING COMPANY

4031 WEST 150th STREET

Birmingham

EASY DOES IT

To connect a Hansen coupling, you merely
push the plug into the socket. Flow 1s
instantaneous.

To disconnect, pull back sleeve on socket
—coupling disconnects. Flow is shut off in-
stantly and automatically. No wols—no turn-
ing, adjusting nor twisting of parts required.
One-way shut-off, treo-way shut-off, and

straight-through types. Write for catalog
giving complere listing of sizes and types.

REPRESENTATIVES
Detroit Lovisville Rochester
Ft. Wayne Milwaukee san Francisco
Hartfard Minneapaolis Savannah
Kansas City Mew Orleans Seattle
Los Angeles Pittsburgh St. Louis

Montreal * Toronto * Vancouver
Export Department: Cleveland

CLEVELAND 11, OHIO
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Lihbey-Owens-Ford Glass Co,, Nicholas
Eldg., Toledo, lam. glass spare parts, $37.- ¢ A : _ . :
198 : glass spare parts (windows), $351.673, P DEFENCE OF THE REALM ... NUMBER 1o IN A SERIES

-

Link Aviation, Ine.,, Binghpmton, N. Y., =
trainers, jet-propelled adr-craft, 174 en.,
SZ.000 00 trainers, instrument converters
& Spore parts, 76 ea., $6,514.025; miscel-
laneous =pare parts for AN-TT-15 C-8 &
AN-T=-34 trainers, $48 087,

Lion Munufacturing Corp., 2640 Belmont
Ave, Chleago 158, 2.500-va. single phase in-
verters, 1,586 en., $P15.616.

keep . . ' i L I Lite Manufaeturing Co., Ine., 101 W, 21
g, " . a0, 000

=t, New York 11, tow tarcet, ER.,

s'ock control | : = : slesve assembly, 80,800 ea., 31,566,628 ¢ belt,
_ . e ' lap safely type C-3, 4,667 ea,, $33.602.

Lockheed Alreraft Oorp.. Burbank, kits,

|n ‘l'he : e 158 ea., $96,286; T-33A mobile training
' i . _ et unit, 1 en., $150,000,
Lord Mfg. Co., 1635 W. 12 St., Erle, Pa.,

Pﬂlm ﬁ" YQI.II' ' 4 i 1 . .. materinl, $327.144.
_ _ = Lowrey Organ div., Ceéntral Commercial
hand... -

Industries, Inc., 332 8. "lrlt- higan Ave., Chi-
rAago, components, 1,374 aa., E«lTT,Q_”E--

Lyveoming-Spencer div., Aveo Mg, Corp.,
Williamsport, Pa., spare parta for V-1650
mnrines, 530%. 26549,

Magnaflux Corp,., 5000 N, W. lrin||'.'n1|_'-'_
Chicago, developer, 1,700 1b., oil, 12,770 gal..
$0d, 743 ; AMagnaflux Inspection equipment,
|8 pa., 3156479,

Magnavex Co.. Ft. Wayne, Ind., com

ponénts of radio compass, 1436 &n,
82,960,999,

Manllory & Co., Ine., P. R, 3029 E. Whaxh-
inzton St Indianapolis, charger, battery,
a1 ex,, charger, battery, 18 saa,, power
sinrly, metallic rectifier, 139 ea., rectifier,
paortabile, 292 en,, $486,591%.

Mnssillon=-Cleveland-Alkron Sign Co.. 681
st S, S.W., Massillon, Ohio, welght-flae,
-, 000 en,, 540,348,

Master Electric Co., 126 Davis Ave., 1iiyv-
ion, motor generator set, 214 ea., $215.74
Master Vibrator Co., 200 Davis Ave., J'.|_1.'-

ton, enginez for powerplants, 3385253,
sgurce Medico-Electrie Motor Co., 11 Tomkin St
Pittston, Pa., tvpe B-f hvdraullie jarcks

i"SDECtEd data & spare parts. 1,232 on., $585,195.
: Alfch..

Mirhigan RBrass Co., Grand Haven,
hﬂﬂdﬂd antenna. AT-190 AJAP, 2620 aa. antenn:,
AT-101 AfJAP, 1,988 ea., 374,060,

fHEtEnErs _"'-Iil!r-r:l|!I1rli-i-Iluru'~_r1.1.'|-'!1 _'ILr-guh.lu- o,
sMinneapolis, components of type E-6, auto

matic pilot, spare parts, special tools &
data B-36 alreraft, $1,551.515; spare parts
for T:-0 & H-4 turbo regulators, %$1,126.25%9:
comnponents of type E-12 automatie pilot,
spare parts, special tools, data, 54,476,705,
Mitchell Camera Corp.. 666 W. Harvard
at.. Ulendale, Calif.., cameras & spare ]...::-..
$307.740 ; spare parts for cameras, 355 595+

Now, Clary brings you aircraft fasteners designed to eliminate gl *ﬁ,:f;’,,,.'tf“;f.‘,",f; ﬁfﬂ;ﬂ;, TR ’ ”
— — 9 World’s First Delta Bomber

many of your stock control problems. They are Source Inspected Monroe Aire, Ine., 24 F. Front St. Mon-

roa, Mich., discharger, $15.514,
Morse Instrument Co., 21 Clinton =t

EDHdEd Stﬂ':k manu-racturEd fﬂr yﬂur prDtECtiDn Under Statistical !{ul.iﬂlil-]l 1“]]'5'[1 ]_-lri:'E'l'."E:il'iTlll., HI'IET_ apare parts,

data. 528 ea., $177,729 : projection printers,
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Each vear at f-ll'nlmr-ﬂlgh Air Show — which draws Aircraft experts anl
Service heads trom all ]h:ﬂ'l"- of the Free World — one aircraflt |;_'*1|‘_|I_L|.r|:

QUEIit}f Cﬂntrﬂl. And then pa{:haged tn irlEL!rE EffiCiE“t haﬂ!dling. Hi'::‘:t:::rt::: d-:n:it:rr:j‘_:::hziTrb-‘;;:hlnr H e o t':H-. 'IlllllLiIIh.'I.I.I:'lll'l i||'|| i[irllﬂlhﬂt'ﬁ 1.|'|1 ||'|.:IHL l.||"-‘|:|'J|.'|'|-"- In gL I'J'lr 'I.]Iii"r-l. I""n--.'l.l
: : : .y | Cleveland, eongraving machines, 2% en. acclaim the Avro 698 stood out above all athers. Product of Avro's patient
This combination is important to you and it costs you no more! 5*;'.;*“; : ‘ i years of meticulous research and flight testing on the Delta planform, the
Murdo v, Wm. J., 158 Carter Et., hc.H is the most formidable and mmlnn Immlma in existence. It will carry

Chelsea, Mass., headband HB-7, 77.431 ea.,
$153,313.

Neal Machine & Tool Co., 1400 Kibley St
SERVING THE AIRCRAFT INDUSTRY SINCE 1941 Lima, Ohio, maintenance parts, 3 items

a bigger payload faster, hlgl'n:.l'., further and more economically than

any ol her aircralt,
In one year, the Hawker Sidde |1'.. Ly roup have now -'r|'-.1r| the R.ALF.

£563,133
‘.'H-um.mh- Froducts Corp.. 110 W. 42 St hnest :ih interceptor, the Hawker Hunter: its 1]1:--11-15 night and all l.n-uiw
?rr'-.w Rlﬁk{izaﬁ;‘rl'!:;[}'“;"I;Ir"?'ffm' r{';‘"i”?' hghter, the Delta wing Gloster Javelin 'qu now a key weapon of retaliation
AE. o 1 W _:1 [ a 11 = _:
: L R in case ol attack, the Avro cal, Here is |1-|mri indeed of world

racks, HM-6 gplicers, $33.205.
AIRCRAFT ; = leadership in Jettery,

Nobles Engineering & Mfg. Co., (45
Seventh St., St. Paul, ammunition chute
sotg & spare parts, 119 sets, $164,782.

HAHDWARE Norris-Thermador Corp., 5215 S, Bovie
Ave., Los Angeles, acetvlene cylinder, § 060 H k
‘. en., $77,400. aW er l e e I.Ou
MULTIPLIER DIVISION North American Aviation, Ine., Los

CORP. Angeles process of training parts, tools and

Ly SR, PIONEER ... AND WORLD LEADER IN AVIATION

Northern Radio Co., Inhe, 143-145 W, 22

St., New York, oscillators & frequency =hift P
‘ - Keyers, 2322 ea,., $179.8B54
For complefe information, Write, Wire or Phone Ok . \"'---..._‘I H
enite Co., Passale, N. J., electric power — ? Creon . : L . % . i e L
’ i . o ' p Head Offices: 18 5. James's Square, London, S.W.. A, V. ROE, GLOSTER
AIRCRAFT HARDWARE DIVISION cable, 17,700 ft, $33,263. ) ARMSTRONG WHITWORTH, HAWKER, AVRO CANADA, ARMSTRONG SIDDELEY, HAWKSLEY,
BROUCKWORTH ERGISEERING, AIR SERVICE TRAINING AND HIGH DUTY ALLOYS.

Mesen Co,, Otto K., 1534 Caohuenga Blvd.,
425 E. S4TH 5T., LOS ANGELES 11, CALIFORNIA » ADAMS 3-6271 » Cable Address: CLARYMULT Hollywood, Calif,, lamp 1551:‘:11'}13"‘?: photo-
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a tough general-purpose alloy
to keep in mind for use where
corrosion resistance must be
combined with high physicals

If you were asked to list the requirements of an
ideal alloy for general non-structural aircraft use,
you'd probably put down:

® Resistance to corrosion

@ High Strength and Toughness
® Hardness

® Heat Resistance

® Ductility

® Good working properties

You can add to this hist, of course. You might, for
example, include good impact resistance or spring
properties among the things youconsider important.

You'd find all these characteristics — and others,
too — in the nickel-copper alloy, Monel.

A simple, solid-solution alloy, Monel is resistant to
corrosion by aircraft fuels, salt water and other
COTTOSIVES,

Monel is stronger than mild steel. It retains its
strength up to about 600F, and useful strength up
to 1000F., has good resistance to fatigue, and 1n-
creases in strength at sub-zero temperatures with-
out significant decrease in ductility or impact
strength.

Like most nickel alloys, Monel is readily workable,
It can be fabricated into any equipment which can
be made of steel.

Forging, machining, and tube pipe bending, weld-
ing, brazing and soldering can be handled by
methods in everyday use. Through all manufactur-

SHEAR STRENGTH OF MONEL RIVET WIRE

Shear Strength, pui.

Temperaiure of Test, °F, Saft Temper

Room

YL hr. at temp. before lesting
&00
800
1000

24 hr, at temp. before testing
800
1000

They Safeguard Aviation Fuel. These are important working
parts of a segregator that removes water, sludge and foreign
particles from aircraft gasoline, Silver soldered t6 the top of a
float like the one shown above (left foreground), is a special
valve disc of Monel {(arrow). Non-rusting and corrosion-resisting,
the Monel valve disc provides a positive-acting, leak-proof seal.
The strong, tough Monel screens guard segregator inlets and ont-
lets, straining the fuel and keeping out dirt and gZrit.

ing and fabricating operations, and throughout
its service life, Monel retains its essential
characteristics,

Because it offers all these advantages, you can see
why Monel 1s a wise choice for the float discs and
screens pictured above. They are vital parts of a
segregator developed to remove dirt, grit and water
from aviation fuel before it goes into the planes.
The Monel parts not only give trouble-free service,
but they also provide a safeguard against fire. For
Monel, in addition to its other characteristics. is
low-sparking.

There are probably many places where you can put
such an unusual combination of properties to work.
Keep Monel in mind for applications where its
qualities can simplify fabrication operations, re-
duce maintenance problems or contribute to air
safety.
You'll ind detailed information about Monel (and
its companion alloy, "R"” Monel) in our 28-page
reference manual, Engineering Properties of Monel
and “R" Monel. We'll be glad to send you a copy
without charge or obligation. Just write and ask
for Technical Bulletin T-5.

Meanwhile, we hope you'll remember that Monel —
like all Inco Nickel Alloys—1s on extended delivery
because of defense needs. When vou order, there-
fore, it's important to include NPA rating and
complete end-use information.

THE INTERNATIONAL NICKEL COMPANY, INC.
67 Wall Street, New York 5, N. Y.

. MONEL®E « "R™& MONEL » "K"& MONEL
Nickel RlOYS ypis MONEL « S*E MONEL » NICKEL » LOW
CARBON NICKEL - DURANICKEL® = INCONELFR
orH INCOMNEL “X'"#& « INCOLOY « NIMOMICSH)

praphic spare paris, data, 36 sets, 317,161,

Dilvmpiec Kadio & Television Inc, 34-01
289th Ave. Long Isiand City, type C-1 am-
plifier, 163 ea., $73.B27: APN-12 radar set,
1,084 em., $2,006,611,

Oshkosh Trunks & Luggage, Oshkosh,
Wis,., container assemblies, aerial delivery,
type A-22. 12,000 en. *260.G28,

Facific Mercory Television Mg, Co., 55955
Van Nuyvs Blvd.,, Van Nuys, Callf., frans-
mitting & receiving station, $357.041.

Pake Corp., 1010 Lyndale Ave N,
Minneapoliz, dryver, 362 ea, print washer,
G2R en,, spare parts, data, literature, draw-
ings, $583.700.

Paramount Wire Co., Ine,, 100 Bleecker
St., Now York, steel wire, copper coated,

10,500 1h., steel wire, gine coated, 100,000
.., steel wire, copper copted, 30,000 1h,
stedl wire, copper ocoated, 150,000 1h,
£111,6146.

Parker Alrceraft Co., 5827 W. Century

Blvd.,, Loas Angeles, fuel level oontrol
valves, 375,050 ; valves, $37,83%.

Parker Appliance Co., 17325 Euelid Ave,,
Cleveland, bender tube, 60 ea., 375,043
nogxle-gireraft fuel servicing 24" type
-1 w/i" adapter in a/w/ spec. MIL-XN-
RRTT. 274 en., E83.GRT.

Postushin Avintion Corp., Los Angeles,
rawork-16F gal. auxiliary fuel tank intod
anb-gal. fuel tank, 1,519 en., 3225.632: tank
aszembly, 20,000 en., S$3.591,000: 120-gal.
fuel tanks, 17,300 ea., $1,270,000,

Peck, Stow & Wileox Co., =outhington,
Conn., shears, 188 ea., §41,543,

Meorin Consolidated Mfg., Ine., 1700 First
wiational Fank Bldg., Peoria Z, Tll. bin,
cargo, for transporting, 840 get, $§32Z.195,

I"erfection Stove Co., Cleveland, fuel tank,
=a0 gal., 16,000 en,, $6,958,338,

Fermoflux Corp., 4300 W, Grand Awve,
Chicagn, head=et-HS-13 A, 10,000 e,
$114,500,

Pesco Products div., Dorg-Warner Corp.,
24500 XNorth Miles Road, Bedford, Ohio,
gpure parts, 360,608,

fafl & Kendall, 54 Foundry St., Newark,
L J.., masts AHB-158/GR, 1,616 ea.,
$2.065,091,

Flgua Engineereing, Ine., 112 E. Ash St
Figqua, Chio, magngine, spare parts, ree
assembly, 248 ea., 56 en., 3157.955.

PFolan Indostries, 220 Eighth 5t., Hoant-
ington, W. Va. case set, 5,706 set, $431.545,

PFremier Instroment Corp., 52 W, Houston
S, New York, camern PH-629/YF., 604
ea., S3A0.6878: photo equipment., 56 items,
S5 478K,

Press Wireless Mfe. Co., Tne.,, West New-
ton, Maeg=, voltage divider, TS-452/17, 139
cn., 2106 603,

I'rinceton Film Center, Carter Tland,
Prineeton. N, .., production of o motion
picture, £27.358,

Propeller div.,, Curtigg-Wright Corp., (ald-
will, N, J.. spinner agsembly, 5587 ea., after-
hody assembly, 600 eq., T4H9,0R3,

Hadio Citvy DMstribuoting Co.. Ine., 770 5,
Austin 85t., Dallas, survival kit, emergency,
type F-1, 10,000 ea., $5097.500,

Radiop!nane Co., YVan XNuvs, Callf.. tvne
AT catapult set and test hoxes for AFCZ
flight control system. 20 =ets ea., 27 en.,
£299.473: 0OQ-19 target alreraft, 423 ea.,
21296799,

Koy Film Industry, RBeld H., 22658 Foree
Parkway, 8t. Paul, produrtion of a motion
nicture, sceript, 10 copies, release prints. 50
en., 258,116,

Hoythean Mgz, Oa., 138 River St
Waltham 54, Mass., F2A-1A flash assemhbly
with spare tubhes, 615 en., handbook re-
vigion, =ot, E5T7T9 9457,

RCA Victor div., Radio Corp. of Amerfea.
Camden, N. J.. radar beacons, AN/APN-TO,
T2 en., EFILTLOG0: compoments & roadar
receivers, 4,080 en,, 37,484,228 ¢ aptical svs-
tema, 10 en., £34 942 - radio sét AN/JARC-71
and components, 27000 000« AN/TPES-10T)
radar got, 1 en,, AN/MPS-8 and tabular list
of parts, 1 ea.. $304,831 ; spares, $115,000,

Heeves Instrument Corp., 215 E, 91 St
Now York, antenna & radio modification
Kif. 1 group. 36,000 560

Relinble Welding Co., Loulsville, Ky,
weldéers & =pares, 86 ea., $120,581.

Hepublic Aviation Corp.s, Farmingdale,
« L, training parts, lools & eaquipment,

I
2,073,800,
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LIQUID LEVEL LIMIT SWITCH

»s»saccurate liquid control
«sseliminates switch failures

This compact and light precision instrument meets unheard of
space and weight limitations and presents a new standard of safety
and accuracy in liquid levels at high, low or constant levels.
The hermetically-sealed, magnetically-operated switch mini-
mizes false alarms ordinarily caused by agitated ligquids
and vibrations ., . . The Revere Liquid Level Limit Switch is
vnoffected by high altitudes , . . unaffected by accelerations
. . . NO springs to become damaged. More than 20
different types are being used now in the Aviation industry.

BULLETIN No. (100

for more complete information
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REVERE CORPORATION OF AMERICA
WALLINGFORD 2, CONNECTICUT, U.S.A.

another precision instrument for aircraft and industry
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eral manager of Republic Aviation

mounted on pedestal for display during com-
piany’s recent “open honse” at Farmingdale.

+ MOBILE TRAINERS, such as this
fuel system and various electrical, air
conditioning and hydraulic systems in the
F-84G are built by Republic’s Pt. Washing-
ton division for shipment to NATO and
USAF units in Europe. The trainers are
specially designed for air shipment.

FRODUCTION LINE of sweptwing
F-84Fs is rolling at Republic’s Farmingdale,
N. Y., plant. The company has orders for
an undisclosed number of the jet hghter-
homber-escort craft, powered by 7,500-1b.-
thrust, Curtiss-Wright-built J65 Sapphires.
The ¥ is designed for mid-air refueling, but
the fueling receptacle has been moved to
the upper surface of thz wing from the

leading edge. where it was on the
* carlier G model.

48 AVIATION WEEK, November 24, 1952

* MUNDY PEALE, president and gen-

Corp., looks at the hrst production F-84F,

3

He sees inside with SOUND!

As the Alcoa technician scans the surlace of a forging or
extrusion with his ultrasonic reflectoscope, sound waves
probe deep inside—revealing even the smallest hid-
den flaw. Alcoa uses 18 such instruments—more than
any other manulacturer—to help the aircraft industry
avold faillures and save costly man-hours of machining.

ALCOA]

) ALCOA

Aircraft and Parts Manufacturers ..

should have Alcoo “How-to-Do-li’" books and sound mavies to train their
employees. Ask for any of the following books: Forming Alcoa Aluminum,
Designing for Alcoa Die Caslings, Designing for Alcoo Forgings, Aleoa Alumi-
num ond Its Alloys. Sound films are available on most fabrication processes.

ALUMINUM COMPANY OF AMERICA, 1800-Y Gulf Bldg., Pittshurgh 19, Penno.
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Horizontally opposed engines need |

What'’s the right oil for

You’ve heard so much about aircraft oils you prob-
ably want to know which one is best for your own
engine. (Good idea. You’'ll fly more safely, no matter
what type of engine your plane has, if you use the
right oil for your engine type. For example:

For radial engines or where a

Gulfpride Aviation Oil Series-D! ‘ detergent oil is not desired, use

. Gulf Aircraft Engine Oil Series-R!
.f%,.,,

NRCRAS

o img oIl
Faaina K

AVIATI I'.lH

FIRIEE @
L e
"R bl g e

Assures superior performance in radial en-
cines. Kspecially recommended for maximum
operating periods between overhauls, it may
also be used in horizontally opposed engines
when operating conditions do not require a de-
tergent oil.

A fine-quality, non-detergent, straight min-
eral oll, Gulf Aircraft Engine Oil, Series-R, 1s
highly effective in retarding sludge formation.
Maintains its body at high operating tempera-
tures, 100,

Here's the world’s finest detergent-dispersant |
aviation oil, It's made exclusively for use in
horizontally opposed engines. Because it is
put through Gulf’s exclusive Alchlor process
to remove extra amounts of carbon-and-sludge
formers, Gulfpride Aviation Oil, Series-1), pre-
vents ring and valve sticking . . . maintains a
cleaner, better operating condition longer,

Actually, users have increased periods be-
tween engine overhauls as much as 1007 with
this great oil!

For More Flying Fun—Don’t Settle
For Less Than Gulf!

And remember—the Gulf Airgide Directory lists Gulf
atrport dealer locations and many others throughout
the U. S, and Canada. Comes in mighty handy. Get
vour copy from vour Gulf dealer,

“AVIATION PRODUCTS

AVIONICS

f RELATIONSHIP

OF LIFE AND PERFORMANCE

~ DESIGN LIMITS
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FAILURE PREDICTOR developed by Burean of Standards depends on It_ldtmn between life and performance, shown at right.

Search Is on for Electronics Reliability

NBS device will improve equipment dependabiliiy
by foretelling breakdowns, conference hears.

By Philip Klass

Chicago—The number one problem
worrving military electronies designers
today is that of obtaining greater reli-
ability, judgmg from the recent three-
dav National Electronics Conference
held 1n this city.

The technical session on television,
which had been last year’s conference
tavorite, accordimg to one NEC ofhenil,
ran a poor third this vear to the sessions
on reliability, and on rehiable magnetic
amplifiers, all three held on the same
afternoon.  An estimated 500 people
overflowed even the standing room to
hear papers on reliability,
> Kevnote—lIdeas and  techniques  for
improving reliability were not limited to
the one Hpurh{ session; the subject came
up frequently in papers given in other
techmeal mectinas.

iven the three kevnote luncheon
."-.|3I=L'.'ti-'.i_'l'.‘-i stressed the subject:

“Rehability . . . shouold be our major
{P]‘.I]LLt]"--L m m]hl‘m clectronics,” stres-
sed E, W, Faestrom, vice president in
charee of RCA's laboratories.
® The mibitary has “an ever increasing
appreciation of the importance of reli-
abilitv,” said Maj. Gen. George 1. Back,
Chief Arnny Sienal Officer.
¢ “Nore engineers should famiharize
themselves with, and apply, statistical
techniques to improve the quality (and
hence reliability) of electronic equip-
ment,” urged Dr. Hamer Selvidee,
director of Bendix Aviation’s Special
Products Development lab.

AVIATION WEEK, Movember 24, 1952

» Avionics Highlights—Equpment and
techniques of special imterest in the
avionics held included:

® Portable failure predictor to forwam
of approaching equipment failure,

e T'echnique for detecting early torma-
tion of cathode interface impedance
before it causes vacuum tube failure.

e Short-life rating method for com-
ponents to be uscd bevond normal
ratimg.

¢ Continuous indicating loran to speed
up navigation and improve accuracy.

o Improved cathode ray storage tubes
which will give better radar scope pre.
sentations,

e New type rectifier, and possible tran-
sistor, made of cadmium sulfide.

e Non-linear, multiple-mode servo svs-
tems with improved response.

o [mproved mag-amp servo svstem, with
higher gain and specdier response,

e Gyro-stabilized camera mount for air-
craft,

e Tiny printed-circuit connector for in-
terconnecting printed circuitry and/or
wires (AviaTion Week Nov, 10, p. 54).
* Automatic factory {."l.]lllIJml;'ﬂt for
producing  printed circuit  assemblies
(Aviatton WEER Nov. 17, 1952, p.
36,

» NBS Failure Predictor—The National
Burcau of Standards has developed a
fatlure predictor designed to spot early
stages of component deterioration which
if nndetected would eventually lead to
cquipment failure, The device is not
intended, however, to give advance
warning of the “sudden death” type of

component failure such as structural
fatlure in a vacuum tube.

The predictor may lift avionics equip-
ment users off the homs of a dilemma,
1.e., whether vacuum tubes should |]L
completely replaced at regular intervals.
Mass replacement is intended to avoid
failure by slow deterioration. However,
it does so at the risk of introducing
more sudden-death-tvpe failures.

Most sudden-death failures i tubes
oceur during the first few hundred hours
of use; when tubes reach “middle age”
without failure, they have passed this
high mortality ru:rmr;l and mav give less
trouble than new tubes, providing, of
course, they haven't detenorated too
badlv in performance. Hlf; tailure pre-
dictor could identifv “middle aged”
tubes which were still in good operat-
ing condition and allow them to remain
In - service.
> Proof of the Pudding—NBS tried its
experimental failure predictor on  six
| 8-stage radio receivers which were sub-
jccted to 1,000-hour aceelerated aging
tests (extreme temperature and ﬁ.n]t‘:gc
cveling). At regular intervals the
receivers were checked with the pre-
dictor.

The device enabled NBS to spot
almost 75% of all tube failures many
hours before they actually caused equip-
ment failure, J. H. Muncy of NBS said.
This represented 90% of the slow-
deterioration-type tube failures which
are possible to predict.

The 10% failures which the predic-
tor might have canght, but didn't, in
cluded:
¢ T'wo tubes in “non-critical” stages not
being checked.
¢ Four tubes mm a single stage where

3l



I—DESIEN STAFF

ENGINEER

Transmission

BROAD experience in precision outo-
motive transmission design, including ex-
tensive baockground in manufocturing
operations, Helicopter or aircraft ex-
periecnce desired. Responsible for trans-
mission design at staff level; and, to
coordinate design problems with vendor
manufacturers. A degree in mechaniceol
engineering 15 preferred. However, equiva-
lent experience will be accepted.

DESIGN STAFF
ENGINEER

Electrical

BROAD experience in aircraft electrical
systems, Aircraft experience required.
Experience in electronic systems includ-
ing auto-pilot and radio desirable. Ad-
ministrative ability and experience which
will enable the individual to direct ac-
tivities of a small design staff, coordi-
nating all electrical and electronic
activities within o lorge oircraft engi-
neering d&purtmﬂnr. Degree in electri-
cal EI'I-gII'IE'EI'II'Ig preferred. However,
equivalent experience will be occepted.

INDUSTRIAL
ENGINEERS

INDUSTRIAL or mechanical engineering
degree or equivalent, plus experience in
analyzing manufocturing problems re-
lated to methods (direct and/or indi-
rect), plant layout processing, tooling
and cost reduction.

HELICOPTER TEST
PILOTS

With not less than 250 Hours of Heli-
copter Time.

A-l-s-0

DRAFTSMEN

With two to five years experience, pref-
erably in aircroft.

Send complete resume, including salary
requirements to EMPLOYMENT MAN-

AGER.

PIASECKI

Helicopter Corp.

Department A"
Morton, Pa., A Phila. Suburb

LY.

PLATFORM developed by Goodyear Aireraft Co, keeps camera level, aligned in azimuth.

parasitic oscillations interfered with the
measurement,

¢ One tube whose change m charactens-
tics was masked by a change in the
value of an overloaded resistor.

Of the tube fallures which were not

potentiallv predictable, all were either
open or shorted heaters, half of which
occurred during a single hour of opera-
tion. There were insufhcient failures
of components other than tubes, Muncy
said, to justify any conclusion as to their
predictability,
» How It Operates—The experimental
NBS predictor checks the voltage gain
of those radio receiver stages whaose per-
formance is seriously affected by weak
or gassv tubes. Receiver stages which
HH‘*: m:ru_cl as “‘cribical” were: R-F
nmr.:hﬁer first mixer, high I-I¥ amplifer,
second mixer, two stages of low I-F,
two crystal oscillators, and two  fre-
quency multipliers.

Gain checks of these “critical” stages
are made by connecting each tube and
its associated components as a resist-
ance-coupled ampliher. A 3.000-cvele
input signal is then applied and the
output \{]“WL checked. Muncy cau-
tioned that stage-by-stage checks are

necessary; overall mput-output checks
can mask significant changes m mdiw-
dual stages, he said.

NBS modihed the recewvers under
test to enable the predictor to be quickly
connected to the radio receiver, and to
permit rapid stage-by-stage checks by
merely pﬂﬂltmmng selector switch.
This involved “J;:rrn.ﬂ'::ﬂ-:mgr the gnd and
plate return leads, routing them through
a multi-point connector, and adding a
few passive components such as capaci-
tors and R-I' chokes. (Such modifica-
tion wouldn't be neceded if the onginal
equipment were intially designed to
accommodate a predictor.)

» Easy To Use—NBS wanted its predic-
tor to provide a direct “good, no-good”
indication to permit its use by a semi-
skilled operator without requiring the

reading of a volt-meter and the necessity

of interpreting the results. For this
reason the magnitude of the 3.000-cycle
input signal is preset for each differe 11f
selector switch position to produce
single output voltage from every pm]]-
erty functioning stage.

If the output voltage falls outsidé
satisfactory limits, a ‘l.::rltl"L magnitude
SEnsing circuit in the pr:.du:'tﬂr lrIﬂ'ECra

ANODE
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STORAGE =

SCREEN WESH

IMPROVED RAYTHEON cathode tube can store intelligence for as long as a week.
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a red wamning light, giving positive in-
dication of pending failure in the stage
under test. Without much added com-
plexity, Muncy said, a stepping switch
could be used as the selector switch to
dutomatically check each stage in
sequence, stopping whenever it dis-
covers a weak stage,

Admitting that the principles used in
the NBS device are not new and that
the unit 15 only an experimental start,
Muncy urged designers to incorporate
fault anticipation pravisions in their
new Lf|u1pmcut‘5
= Why Components Fail-A dctmlcd
ITHI".EJ,S by Bell Telephone Labs of

202 components which had failed in
selected Navy BH"::IIIII]H clectronic equip-
ment succeeded in pin-pointing the
basic causes of failure:

e 50% failed because of poor compon-
ent quality (chargeable to component
ANt ﬂlcturﬂr}

e 25% failed because of previous failure
of other components in the circuit.

e 25% failed because they were not suf-
ﬁuenthf rugged to withstand military
use and environment (mis-application).

The cause of failure for 194 other
componen ts in the EllS]‘tlpE studv either
can’t be established or is still under
study, O. C. Eliason of Bell Labs said.
He explained that field engineers’
reports on the equipment malfunction
accompanied the defective components
and aided Bell materially in its analysis.

Eliason urged equipment manufac-
turers to apply lab analysis to compon-
ent failures in order to develop basic
corrective action; he also m!lﬂd for
improved inspection and quality control
procedures by component manufac-
tarers.

» Mechanical vs. Flectrical Failures—
Don’t overlook the importance of good
mechanical design in vour scarch for
rehiability, Vietor Harris of Vitro Corp.
of America warned his NEC audience.

A recent study of BuShips electronic
and radar equipment showed that me-
chanical fanlts caused less than half the
cquipment failures but were responsible
for 65% of the eguipment “down
time.”" Harns advice: “The time has
come for electronics engineers to call
on the mechanical engineers for help

» Sleeping Sickness—Cathode interface
impedance (sometimes called “sleeping
sickness” because it builds up in vacuum
tubes more rapidly during standby con-
citions) can canse trouble in computers,
radar and communications equipment,
H. M. Wagner of the Sienal Corps
Fnzineering labs warmmed. Manv tube
failnres which previously were blamed
mn loss of tube emission and transcon-
ductance have more recentlv been
charged to eathode interface impedance,
Whagner said.

Waener described a test procedure
which will spot interface impedance in
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Now, light-weight, low-cosl, vibration-
proof SPEED NUT Coil Ferm fosteners snap

inte ploce on this plestic terminal boord

.. saving time, weight and materials.

How SPEED NUT Coil Form Fasteners

W I: -33 ’M RADIOSOHBf

..as told by FRIEZ INSTRUMENT DIVISION
of Bendix Aviation Corp., Baltimore, Md.

RIEZ engineers faced three basic requirements in specifying

fasteners for the AN/AMT-4A Radiosonde. First, fasteners
had to be [ight-weight, since the device is set free and carried
to upper altitudes by balloon. Second, this equipment is ex-
pendable, making economy a prime factor. And third, because
the Radiosonde transmits vital weather data back to the
ground, its precise nature demands rigid, vibration-resistant
fasteners for proper operation.

Tinnerman SrPEeDd NuT Coil Form fastenerswere selected by Friez

, after checking many various attaching methods. They more

than met the 3-count performance requirement, giving added
savings in materials and handling over elaborate machined types.

No matter what your fastening problem, vou can rely on a
Tinnerman Fastening Analysis to lead the way to production
savings. See your Tinnerman representative for details on
this free service for your products. And, write today for your
copy of SPEED NUT Savings Stories, a booklet of amazing
savings to industry: TINNERMAN Propucts, Inc . Dept. 12,
Box 6688, Cleveland 1, Ohio. Distributors: Air ﬂhEULl"LtEb,
Inc., Teterboro, N. J.

TINNERMAN

Speed Ny
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Atk Arrack! This alarm could
be sounded in the U.S. I it 15,
then time will be priceless,

The U.5. Air Force is ready
to answer anvy alarm—with
siquadrons of Lockheed Starfire
interceptors® that can elimb
quickly to the attack, locate and
knock out invading bombers in
any weather, day or night.

But first the alarm must be
given. Somebody must spot the
invaders.

And there are only two ways
to spot an air attack: (1) by
radar, (2} with human eyes
and ears, Ground radar stations
cannot alwavs spot planes fly-
ing under 5.000 feet. So we
badly need civilian observers.

True. airplanes are being
built to take our radar warning
system olfl the ground. For this

job Lockheed is producing
WV.-2 Early Warning Constel-
lations with 360-degree radar.

Also the Navy has many
Lockheed P2V Neptunes on
anlisubmarine patrol day and
night. Their “eyes"” guard
against air attack too.

But we still need an addi-
tional 300.000 men and women
obszervers to fill the low-level
radar zaps. You give just a few
hours a week. Call your Civil-
ian Defense Office, or write to
Ground Observers Corps, U.S.
Air Force, Washington 25, D.C.

*Lockheed Starfire

1HOCIKHER I

ATRCRAFT CORPOIATION

PUBFANE, CALIFORNIA, AND WARIETTA. GEORGIA

i i rerfiyemcint )

GROUND OBSERVER CORPS
NEEDS 300,000 VOLUNTEERS

Early this summer top U.S. Air
Farce oflicials met with Civil Delense
directors from 46 states and four ter-
rilories, and reviewed in confidential
detail the current efforts Lo defend
America from surprise enemy atlack.

“Despite a 3300.000,000 radar
fence around the nation’s perimeter,
zap= exist through which enemy air-
craft could penetrate our defenses un-
detected.” the meeting was told.

That's why America needs a total
of 500.000 civilian skywatchers as
members of the Ground Observer
Corps. Nearly 200,000 have already
volunleered.

“The only practical means of filling
the zaps in our defenses is through
a 24-hour operation by civilian vol-
unteers,” the meeting was told,

Why isn't America’s radar network
sullicient 7

Defense gaps exist because of
radar’s line of sight principle, and
radar’s [ailure to penetrate opaque
masses. Every mountain, every hill
casts a shadow behind which enemy
aircrall could sneak undetected, Even
in perlectly flat country the curvalure
of the earth shortens the elfective
range. Equally alarming, radar is sus-
ceplible to jamming.

These gaps cannot be filled by Air
['orce personnel due to the stagger-
ing expense, That's why civilians are
needed in 27 perimeter states to man
Ground Observer Corps stations 24
hours a day. Here is a eritical. patri-
olic job that requires just a few hours
a week [rom each volunteer.

Aireralt loo are an important part
of our national warning system and
of course are the hackbone of defense
azainst altack, Three advanced Lock-
heed planes |}1£n' a vital role:

The WV-2 Super Constellation
Early T'mrmng Aireralt, developed
for the Navy and the Air Force Lo ex-
lend radar’s range in a whole new
concepl of national defense,

The P2V Neptune Navy Patrol
Bomber. }mwml by the Navy wilh
anti-submarine patrol and profection
of U. S. coastal waters,

And the F-91C Starfire. the nearly
aulomatic all-weather interceplor.
which doe= the final job of elimbing
to the attack at terrific speed. locating
the invaders. and shooting them down
wilh more than human aceuracy.

When the U. 5. has all necessary
planes and personnel —civilian and
military—it will be difhicult for enemy
aircraft to penetrate U.5. defenses,
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ADAPTOR atop Sperry loran  indicator |

improves accuracy of position “fives.”

ibs carly stages, even m brand new tubes.
The [’LE]lllqul{_ uscs low-amplitude test
pulses and a low-duty evele to minimize
the possibihty of mcercasing interface
unpedance dunng the test.

P Sub-Min Tube Rehability—5Subnumnia-
ture tubes using flaments are more
rugged and reliable than those using
heater-cathodes, according to  Ross
Wood of Ravtheon Mig., Co. Wood
said filamentary-tvpe sub-min tubcs arc
more rugged because:

® Heater-to-cathode shorts and leakage
arc chmmated,

e Fewer welds and less structural com-
plexity are mvolved.

e Lower filament operating tempera-
ture 15 used.

® Physical clearance between flament
andl gr:d 15 twice as great,

e Smaller filament mass reduces danger
of shock damage to supports.

e Higher natural frequency  possible
with  Alamentarv-tvpe  tube  reduces
microphonics cHects.

Under controlled conditions (normal
voltage, room temperature, no shock or
vibration), Ravtheon tested 50,000 fila-
mentarv-tvpe  sub-min - tubes  which
showed an average life expectancy of
over 35.000 hours, Wood said. A break-
down of these tests showed:

e Glass Failure—1 per 5.000,000 tube
hours

e Mechanical Failure—1 per 390,000
tube hours

e Flectrical Failure (change i char-
acteristics)—1 per 70.000 hours.

Wood urged closer liaison between
the equipment designer and the tube
manufacturer to assure correct tube
application and usage.

» Short-Life  Ratings—Most  avionics
components are rated at operating tem-
peratures and loads which assure a

wellB—

PROBLEM: To achieve a high de-
gree of vibration isolation in high
powered engines,

SOLUTION

Mounts.

MB Pedestal Aircraft

It's the flexible mountings — the only
struectural connection between engine
and airframe — that absorb engine and
propeller vibrations, Properly designed,
they eliminate a great source of dis-
comfort and protect the aireraft struc-
ture, gecessories and instruments,

The MB Type 2770 Mount illustrated
15 an outstanding example of a proper-
ly desipned mount, Serviee records con-
firm both its performance and durabil-
kv, An alwminum unit, it also saves
about 60 pounds per engine, These
mounts are used for original and re-
placement installations on Pratt and
Whitney engines.

Remember — MB products are avail-
able to help you on all phases of vibra-
tion problems . . . including shake test-
ing, detection, measurement and eontrol.
That's why so many companies make
ME their headquarters for vibration

engineering, *Reg. U, 5. Pat. Off.

Pedestal MB Mounts are widely
used both as original equipment
and as replacement.

MANUFACTURING COMPANY, Inc.

1067 State Street, New Haven 11, Conn.
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KNOW HOW of Coleman Engineering Co. goes back to the beginnings
of World War Il Its three founding principals were well known and
prominent executives in the aircrafr industry.

| ;.lpl 'I

Today, in its third year of specialized engineering and manufacture, Coleman
numbers among its personnel some of the leading engineers and scientists in
the field. Perhaps your engineering problem can find an answerinthiscompany

ENGINEERING COMPANY

6040 West Jefterson Boulevard, Los Angeles 16, California

Thermo-GOUPLES

with Quick Coupling
Moistureproof
Connectors

When thermocouple connections are broken frequently and are exposed

to moisture or are located outdoors, you can quickly connect thermocouples to
extension wires and seal the connections against moisture by installing
thermocouples with quick coupling connectors—covered with neoprene

slipon jackets. lllustrated is a Protected Thermocouple with plug

and jack connector and moisture-proof jacket.

Available in all standard thermo-elements.

These and many other types of thermocouples and

connectors are described in our cataleg C.

Write for your copy

Thermo électrie (o.Jrc

FAIR LAWN NEW JERSEY
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service life of 1,000 hours or more.
In puided missiles, and certain other
apphcations, component life can be
considerably shorter than 1,000 hours.

T'hese components can be operated
at much higher loads and temperatures,
saving space and weight, if shorter life
15 acceptable.  But the big question is;
llow much can the rating be upped
tor short life use?

A, P. Jerencsik and W. T. Sackett.
Jr., of the Battelle Memonal (research)
Institute, described a new technique for
obtaining short-life ratings on compon-
ents.  They call it the “Stress-Step
Method.”

Prehminary  tests on  carbon  flm

resistors indicate that the new method
reduces the cost and time required to
cstablish short-life ratings, Jerencsik
said. It also gives results which show
more consistency between individual
components in a test batch than are
obtained with previous methods,
Jerencsik said,
» Semi-Automatic Loran—Manual ma-
nipulation of loran receivers is elimi-
nated (except for initial station tuning)
with a new small adapter developed bv
Sperry Gyro. This cuts the time needed
to obtain a position fix. The 12-tube
adaptor is designed for use with the
Sperry medium-frequency  (1900-ke)
loran receiver.

Coast Guard tests to date show that
the new deviee improves accuracy in
establishing ship or airplane position
bv a factor of two or three to one,
according to Roger Williams of Sperry
who delivered the paper.

(Loran is a navigational device which
establishes a “line of position” based
on the phase difference in radio pulses
transmitted simultaneously from a pair
of geographically displaced ground sta-
tions. If two pairs of ground stations
are used, two distinct lines of position
can be obtained, whose intersection fixes
a ship's or an aircraft's position.)

Alignment of the leading edges of
the two radio pulses, now performed
manually, 15 automatically accomplished
bv a servo svstem in the new Sperrv
device. If the continnous-indicating
adaptor is used with two loran receivers,
a navieator can obtain almost instan-
taneous position fAxes—an important
matter in highspeed aircraft.

» Better Accuracy—Tests to date show
that a human operator can generally
match pulse-time difference within
three microseconds, whereas the new
adaptor cuts the time to one mcro-
second, under conditions of 2:1 signal-
to-noise ratio, Williams said. Under
more adverse 1:1 signal-to-noise condi-
tions, manual alignment averages out to
five microseconds compared to only
three microseconds for the new device.

Williams emphasized that even with
the new adaptor, the human operator
must first acquire the station signal
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Are these 3 new to you?

It would pay you to know all about them

Don’t let their modest appearance fool you; these are puzzle-
busters and job-simplifiers extraordinary.

This is TITEFLEX® —the All-Metal Flexible Hose with 1001 industrial applications.
It withstands temperatures, pressures., vacuum, vibration and the corrosive
action of a host of liquids and gases. How ean vou use it? To connect moving
parts of machinery. To connect misaligned parts. To absorb vibration, contrac-
tion, expansion and pulsation, To “transmit’” vacuums or convey high-frequency
currents, To shield wire and cables. And to handle difficult materials—from
acid and ammonia to sea water or steam.

Here's UNIFLEX—the new Helically-corrugated Seamless Flexible Tube. It's
tough. corrosion-resistant, leak-proof. And its helical construction gives it greater
flexibility and longer life in applications too critical for ordinary concentric
tubing. UsirFLeX is for vou—if vou're concerned with hydraulie lines, o1l burners,
refrigeration machinery, air conditioning equipment, pumps, compressors, diesels
or machine tools. For leakless service, UxirLeEx fittings have metal-to-metal
seat. Seal 1s produced through spring washer effect of hose on fitting body.

TITEFLEX BELLOWS are the efficient means of absorbing lineal movement in
many tyvpes of equipment. Their welded, convoluted-diaphragm construetion
lets them do this without weakening the lines in which they are inserted and
without reducing the flow rates of gases or liquids being conveved. You can use
TiTerLEx BELLOWS to seal high pressure valves and shafts, accommodate lineal
contraction and expansion or high frequency vibration, and to handle gases and
corrosive liquids under high temperature conditions. Special designs are available
and complete bellows assemblies can be furnished with any required types
of fittings.

[ Get the facts without obligation

TITEFLEX literature contains full descriptions, technical data and
suggestions for use. And Titeflex Designers and Engineers have
a thorough knowledge of these products’ behavior under exact-
ing service conditions. Check the products that interest you
and mail the coupon today. We'll be glad to help you with
any specific problem.

¥ Check products you are inferested in.
‘ .

.

iy

SEAMED AND '
SEAMLESS METAL HOSE L PRECISION BELLOWS

IGNITION HARNESS | | IGNITION SHIELDING

ELECTRICAL
| COMNELTORS

RIGID AND FLEXIBLE
L WAYE GUIDES e

Sectional view shows rugged, flexible, seamed
construction of Titeflex.

Mote the helically-corrugated, seamless wall
structure of Uniflex.

Cross-saction shows the welded, convoluted-
diophragm construction of Titeflex Bellows,

TITEFLEX, INC.

217 Fralinghuysen Ave, MAIL

Mewark 5, NLJ, ————1 COUPON [ —

Please send me without cost TODAY -
information obout the products

MAME .
TITLE
FIRM

ADDRESS S

CITY ZONE___STATE

chacked at the left
i
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LEBANON

CaningS

in Stainless
and Special Alloys...

require Control
in Melting

Are or induction melting  at
Lebanon Steel Foundry 1s an ex-
acting process, for a heat must
duplicate precisely the material
composition required.  Eleetrie
melting 15 but one of many
production  procedures  rigidly
[ollowed by Lebanon eraltsmen
that result in CIRCLE @ cast-

ings of controlled high quality.

LEBANON STEEL FOUNDRY

Lebanon, Pennsylvania
""In the lLebonon 'll"'nﬂer"'

LEBANON

Steel and
Alloy Steel

(astin gs
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to be sure he has locked on the ground-
wave and not the skywave. After initial
s1gnnal L;Lqumhnn, 4 VEry narrow sam-
pling gatc in the adk iptor prevents the
receiver from locking on the skywave,
Williams said. '
» Improved Storage Tubes—Two 1m-
proved versions nt cathode-ray storage
tubes were deseribed by engincers from
Raytheon Mfg. Co. and Radio Corp. of
America,  The storage tube looks at-
tractive for use in both ground and air-
borne radar scopes where it can provide
more uniform picture brightness and a
higher level of light intensity.

|f several scans uf the rmdar antenna

are “stored”™ anthe tube, an mportant

additional bit of information 15 made
available. A moving target will then
produce a “blip” whose length is pro-
I]{lltlﬂﬂ il to the target’s rnll’rlw speed.
' he storage feature also improves signal-
to-noise ratio because the recurnng
nature of the signal makes it appear at
much brighter intensity than random
occurring “'noise .

Two types of storage tubes were
described:
e Single-gun  storage tube in which
“writing” and “reading” functions are
alternately performed 1'41, a single elec-
trom beam was described by R, C. Her-
genrother of Raytheon. The improved
version has a new “electron lens™ which

240 U,

for ferrving . .

AERIAL SPRAY MODEL

S. gallons spray fluid capacity . . . 48-foot wide
boom, giving a spray swath of 80 to 140 feet wide . . .
Will cover 240 acres (1 gal, per acre) in one 20-minute
flicht . . . 2 hours fuel for spraying . . . 4 hours fuel
. A speed range of 60 to 110 m.p.h.
with safely and precision . .. Can operate from quarter-
mile strip with full spray load . . . spray equipment
readily removable—ean be loaded in cabin for ferrying.

These Facts Speak for Themszlves

We will gladly furnish more complete information

DESIGNED AND BUILT BY
THE DE HAVILLAND AIRCRAFT OF CAN&DA LTD.

POSTAL STATION "L

TORONTO, ONTARIO
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focuses the boun so that it strikes the
screen perpendicularly. Writing speed,
he said, is about 48 microseconds per
ling; erasing or reading time is about
ten times as long.

Alrcady in pilot production, the new
tube can store information for periods
up to one week without noticeable
deterioration and can provide many

‘playbacks” without loss of stored m-

formation, Hergenrother said.

® Two-gun storage tube, called the
Graphechon, has been redesigned to
improve registry between the reading
cun and writing gun, cutting position
ertor to less than ],E:‘I{w W. T. Dyall
of RCA said. 'The paper was prepared
jointly by Dvall, G. R. Fadner and
M. DL Marsh of RCA.

A newly added circular electrode has
improved the uniformity of screen
illumination by reducing secondary
emission effects, Dvall said. The tube
has a 20:1 signaltonoise ratio and
gives a minimum resolution of 400 Jines.
However, Dyall said, the maximum writ-
ing speed is not sufficient to give gray-
scale (half tone) reproduction.

» Cadmium Sulfide Transistors?—Cad-
mimn sulfide crystals have attractive
rectifier ::I]ilrﬂttcrigtitﬁ and  show
promise as “n-type” transistors, Gene
Strull of ~""Jr::r’['l't'IJL'L"-J:-Ln'l University sad.
He deseribed test results which showed
that cadmium sulfde rectifiers will:

e Operate from 0.1 to 40 v.; optimum
operating voltage is about 7 v.

o Withstand twice the maximum rated
voltage without permanent damage.

o Withstand twice the destructive volt-
age for 3 scconds without damage.

Strull said that cadmium sulfide tran-

sistors have been made which give pro-
portional control, but no amplification.
The difhculty of making contact to the
crystal appears to be the main barrier
to a successful cadmium sulfide tran.
sistor, Strull said. He also reported
that cadmum sulhde ervstals show a
strong photoclectric effect.
» Non-Linear  Servos—A  non-linear
servo svstem which uses a changeable
damping ratio to improve its dyvnamic
response was deseribed by Ko N, Burns
of the University of [llinois. A low
damping ratio is used at the start, to
permit rapid recoverv. Once the error
signal reaches zero (at the point of
initial overshoot), an automatic switch-
ing device changes to a high damping
ratio, giving critical dmu]}mg

Another mu]h]ﬂf_ maode servo svstem,
which is linear for small error signals
but which switches over to operate at
maximum torque, reversible ]:IE].lrit'l.
for larger error signals was described 1n
a paper bv R. C. Boe and K. C. Mat-
hews of Cook Rescarch Laboratories.
The authors sav the techmque gives
speedicr  response  than  conventional
lincar svstems.

» Mag-Amplifier Servos—"Manv high
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TESTING ToPlcs |

GREER PROPELLER COVERXOR TEST STAND checks the mech: m!r.;t'l 107 ol
the brains behind the performance of h‘l. dromatic constiant bPLLd prop Jlers. This
nuchine will test double acting, .E.J.I.IE_LE, or double capacity and reversible governors.

B T M

L T
TR Eup

e

GREL l{ [I[ LO MACNETO TEST STAND. above, tests both high and low tension
magnetos, distributors, and coils of Pratt & Whitney and Wright Aircraft engines.

Testing the Flymg Clippers

Pan American’s Miami Overhaul
Base Uses Greer Test Equipment

Accuracy! Dependability! Speed!
These are the qualities Pan Am seeks
in test equipment, and finds in Greer,
Greer has simplified and stundardized
its line to the l‘nnnt where customers
can orcder test equipment |'ighl'. out ol
the Greer catalog,

Please feel free to call on Greer to dis-
CUSS any aireraft testing or maintenance
1:Irlah'[l. m. If vour question is not w ithin
our scope, we will tell you where it can
be answered, Call orwrite Greer today.

'ﬁ‘—'r.r'"'".":.-"_.r'

g '-'LHIFT' L
I. I.
@ l lIEB‘ ' I GREER AIRCRAFT STARTER TESTER
is used for high capacity aireraft starters
TEST EQUIPMENT up to 1400 fm-t-pnnn{l&: of torque. Acces-

saries kit permits testing ol actuators,

Greer Hydraulies Ine. 454 Eighteenth St., Brooklyn 15. N. Y.

Field Ofices : 298 Commercial Bldg., Davion « 2332 E. Grand Blvd,, Detroit = Representatives in all principal cities
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Remington Rand’s M. N. Rand says: ool

Modern Machines Need A
Modern Moving...More and More
We're Using

TIGERS? RAND.
WE NEED A “FLYING
WAREHOUSE"” FOR
SEATTLE. 0.7 _J
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0K, 5IE. REGULAR &
FLIGHT TONIGHT

' PROBLEM,
. ME. RAND!
US TIGERS ALWAYS
| AlM T PLEASE, .. .
| _ - —
_\--\-H-H-"\_ " -.- - : E = :

... AND AT A REASONABLE 1
COST, SAM—ONLY 518.95 A
HUNDRED POUNDS

:7?#!5 REALLY
SOLVED OUR

5

!

[ _
OFFICES IN PRINCIPAL CITIES « GENERAL OFFICES: LOCKHEED AIR TERMINAL, BURBANK B, CALIFORNIA « CABLE. FLYTIGER
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NOW SERVING THE PACIFIC NORTHWEST! With Requlaely Stheduled Service
fo ond from Seoitle, Washington; Tocoma, Washington: and Portland, Oregon,

L F
by in:?? Write for “'THE AIR FREIGHT WAY TO
.-fc;r___ _ ’j}' LOWER COS5TS AND BETTER SERVICE'
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performance servo applications previ-
ously restricted to vacuum tube ampli-
hers may now utilize the advantages of
magnetic amplifiers with no loss in per-
formance,”” H. H, Woodson of the
Naval Ordnance lab said in urging the
use of half-wave, magnetic amplifers
in bridge-tvpe circuits.

Stabilization of full-wave mag-ampl
fier servo systems using conventional
techniques 15 difhcult, Woodson said.
because the time constant of the sys-
tem changes with gain. This limits
such systems to lower-gain opembion.
The half-wave, bridge-type mag-amph
fer circuit offers minimum  possible

| time constant (one-half cycle of supply

frequency), and gain has no effect on
time constant, Woodson said. Another
advantage to the half-wave units s
their ability to accept either a.-c. or d.-c.
signals without a demodulator.
Woodson described a 400-cycle 2-
stage mag-amplifier servo system deve-
loped by the Naval Ordnance lab. it
uses a 2-phase a.-c. motor with tacho-
meter stabilization. The system has a
natural frequency of 60 radians per
sccond and a corresponding phase shift
of 50 degrees, Woodson said.
» Stabilized Camera Mount—The de-
sign of a roll, pitch, and yaw-axis
stabilized aircraft camera mount, includ-
ing analog computer analvsis of the
stabihizing servo svstems, was described
bv P. J. Herman of Goodyear Aircraft.
"The camera mount was designed to
maimtain the camera level and vaw stabi-
lized, within 0.4 and 0.5 deg. respec-
tively, under maximum velocities of 90
deg./sec. and maximum accelerations
of 500 deg./sec®. It came as no sur-
prise that the computer used to prove
servo  svstem  stabilitv (using a hime
scale of 1 real time) was Goodvear's
own GEDA analoz computer.

Missile Guidance
System QOutlined

An inertial-tvpe navigation and gud-
ance  svstem  which  determines  true
groundspeed, direction of motion, and
distance traveled by a missile or air-
plane  without using radio ads 15
described in a recentlv granted patent.
» Integrating Accelerometers—The pat-
ent sets forth a two-axis accelerometer
which 1s gvro-stabilized to enable it to
measure accelerations (inertial forces)
resulting from airplane or missile mo-
tion in an cast-west and a north-south
direction. Electrical signals proportional
to these mertial forces are individually
integrated to give airplane or missile
velozity in the east-west and north-
sonth directions,

Another integration of the signal
gives distance covered along the same
two mutually perpendicular directions.

The north-south, ecast-west velocity
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signals ceuld be visually displaved, the
patent says, on meters or on a cathode
rav tube to show groundspeed and
direction of motion. The north-south,
east-west dustance signals could be fed
to a sphencal-tngnometnic computer to
calculate present position based on the
known starting position of the missile
or aircraft. The device could also pro-
vide gimidance signals to an autopilot.
» Practical Problems — 'The patent
doesn't go into the design of the
double-integrating  accelerometer. But
unless the accelerometer i1s extremely
sensitive and accurate, and the in-
tegrator's errors are small, a very large
cumulative error could build up. The
patent also does not discuss how the
cast-west and north-south components
would be resolved relative to the earth’s
vertical.

* Background—"The patent, No. 2,615.-
(071, was filed in June 1947 by Paul G.
Hansel, Greenvale, L. 1., N. Y., research
engineer, and granted on Oct. 7, 1952,
following removal of an Armed Services
scerecy order.

From 1941 to 1947, Hansel was chief
ot the racho direction hnding research
aroup 1 the Senal Corps Labs. Smce
that time he has been engineer in
charge of the radio enginecering de-
partment of Serve Corp. of America,

Computer Solves
7th Order Equations

A low-cost clectronic ﬂu:|lr}g com-
puter which can solve 7th order differ-
ential linear total equations, and non-
linear equations if auxiliary equpment
15 used, has been announced by Beck-
man Instruments Inc.

Called EASE (Electronic Analog
Simulating Equipment), the device em-
plovs rack-mounted umtized compo-
nents which enable a purchaser to select
elements and thus tailor computer to
his individual needs. Additional infor-
mation 15 available in Bulletin 294-67
from Beckman Instruments Inc., Spe-
cial Products div., South Pasadena.

AVIATION WEEK, Movember 24, 1952

FAST...cconomical assembly of motors, gear trains,
electro-mechanical computing and transmission devices

wvith mechanical development
apparatus

Servomechanisms, Inc., versatile Mechani-
cal Development Apparatus is intended

for numerous applications in the

J.l-l .!. - - ¥ !

research, instrumentation, and servo

control fields. Typical applications

o - oot
"'_l—.‘-'-.IF-: _',l--

of these precision built components
include analog computers, signal
generators, process programmers

.. Assembly is made with

o Y i R ol

standard tools. .. each com-
ponent is designed for

repeated use.

A typical develop-
ment assembly in-
cluding servo motors
and synchros.

Write for Descriptive
literature MDA-200

NEW CASSEL, NEW YORK - POST & STEWART AVENUES, WESTBURY, N.Y. - EL SEGUNDO, CALIFORNIA
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Here is
North American’s
Challenge

Frankly, working at North American
requires hard thinking and plenty of
vision. Because North American always
works in the future. Yet, if you are
interested in advanced thinking, if you'd
like 10 work on the planes that will
make tomorrow's aviation history, you'll
like working at North American. North
American offers these extra benefits, too.

North American Extras—

Salaries commensurate with ability and
experience = Paid vacations A grow-
ing organization « Complete emplovee
service program # Cost of living bo-
nuses » Six paid holidays a vear » Fin-
est facilities and equipment » Excellent
opportunities for advancement » Group
insurance including family plan = Sick
leave time off » Transportation and
moving allowances * Employees Credit
Union » Educational refund program
e Low-cost group health (including
family) and accident and life insurance
* A company 24 years young.

Write Today

Please write us for complete informa-
tion on career opportunities at North
American. Include a summary of vour
education, background and experience.

CHECK THESE HFFDRTUHITIES
a7 North American

| Rerodynamicists
Stress Engineers
I Rircraft Designers and Draftsmen

Specialists in all fields of
I aircraft engineering

Recent engineering graduates

|  Engineers with skills adaptable to |
' aircraft engineering

E= — ———1

NORTH AMERICAN
AVIATION, INC.

Dept. 10, Engineering Personnel Office
Los Angeles International Airport

Los Angeles 45, Calif.; Columbus 16, Ohio

North American Has Built Maore Airplanes
_ Than Any Orther Campany In The World
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NEW AVIATION PRODUCTS

LUSE IMLET

- SCATINGE
BUTLET

Jet Engine Pump

A new compact lubnicating pump
assembly for jet engines combines two
pressure and one scavenge pump ele-
ment, and an  accessory  drive  and
mounting pad. It is bemng produced
by Romee,

The accessory drive can be used for
tachometers or other engine-mounted
units. Rated capacity of each pressure
pump clement is 24 gpm. and 6 gpm.
for the scavenge. Rated speed 15 4,200
rpm. with a discharge pressure of 60
psi, and rated mlet pressure of 25-30
m. Hg absolute.

The assembly operates at —65 I' using
grade 1005 jet lubricating oil (MIL -0-
6081) as the pumping medium. Fach
pump clement is a positive displace-
ment, non-pulsating, rotarv-vanc tvpe.
Weight of entire assembly is 3.5 1b.

Romee div., Lear, Inc., 110 Tonia
Ave,, N.W., Grand Rapids, Mich.

Isolation Amplifier

A seven-channel audio isolation am-
plifier which permits mixing of signals
from receivers whose outputs could not
otherwise be combined has been de-
veloped by Flite- T'ronics, Inc.

The equipment, CA-1, permits single
or mixed voice, marker, range and other
audio signals on one or more loud-
speakers. It eliminates requirement that
signals be matched to various make re-

ceivers.  The solation amplifier can be
twin-mounted with the MB-3 Marker
Beacon  receiver made by the frm,
which it follows closelyv in external
styling and size. -

Two CA-ls can be used to provide
complete channel isolation in the cock-
pit between the pilot and co-pilot,
according to the firm.

A special time-delay muting circuit
which prevents marker signals from
mterfering with plane-tower talk also
has been included. The arrangement
does not affect visual marker indication.
Audio muting of the marker signal is
accomphished when the pilot presses
the microphone button to transmit.
The time delay feature is activated on
release of the button, muting marker
signals an additional 30 seconds, so
the tower can answer back without
mterruption.

The umit weighs 3% 1b., mcasures
Tix43x7E 1in. with shockmount.

Fhte-Tromics, Inc., 3303 Burton
Ave,, Burbank, Calif.

High-Slip Motor

A new type high-slip induction motor
which, it is claimed, will reduce operat-
ing costs because there is no loss of
clectrical cfhiciency has been announced
by General Electric Co. The new umit
15 totally enclosed and fan-cooled, and
18 {IL':-.I""'I]-[.‘{I to accelerate high-inertia
loads -'-,uf.h as punch presses, centrifuges,
hoists, etc. A new extended-bar design
allows efficient dissipation of heat, GE

savs, resulting in the motor being 30%
smaller and 40% lighter than conven-
tional designs.

Low-resistance rotor bars are extended
on one cnd of the motor and pass
through a rotating baffle plate; the bars
are then brazed to strips of high-resist-
ance metal in the form of a radial-blade
fan. The fan blades provide the higher
rotor resistance necessary for high-ship
charactenstics.

The new motor, designated ype
KRX, is available in 30 to 150 hp. at
900 and 1,200 rpm., with 5-to-S, and
8-to-13% slip. Voltage ratings are 220,
440 and 550.

General Electric Co., Schenectady 5.
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Hlight Test

Opportunities
f

o EXPERIENCED FLIGHT TEST
INSTRUMENTATION ENGINEERS

o FLIGHT TEST ENGINEERS

o FLIGHT TEST ANALYSTS
Dealing with

e GUIDED MISSILES
o AIRPLANE SYSTEMS
o AUTOPILOTS

The Missile and Control Equip-
ment Laboratory of North American
Aviation has openings in its flight
test organization to handle flight
testing of guided missiles and elec-
tronic control systems.

Excellent opportunities are of-
fered for experienced engineers and
analysts with airplane and guided
missile flight test and flight test in-
strumentation background.

Outstanding opportunities are
available on a long-range develop-
ment program on basic guided mis-
sile work.

* SALARIES COMMENSURATE WITH
TRAINING AND EXPERIENCE

* EXCELLENT WORKING CONDITIONS

* FINEST FACILITIES
AND EQUIPMENT

Write now.
Give complete resume of education,
background and experience.

NORTH AMERICAN
AVIATION, INC.

Engineering Personnel Department
Missile and Control Equipment
Laboratory

12214 LAKEWOOD BLVD.
DOWNEY, CALIFORNIA

e T —

S( HEDULED P]‘ RFORMANCE

with the

Remington Rand PRINTING Calculator

You can meet your schedules for figurework such as Mainte-
nance Reports, Freight Wayhbills, Payrolls, and Mileage Statistics
when you use the Remington Rand Printing Calculator.

Two machines in one, the Remington Rand Printing Calculator
is a calculator and an adding machine — incorporates automatic
division and direct-action multiplication, plus lightning-fast addi-

tion and subtraction. And the record is right before your eyes on

the printed tape, positive proof of figure accuracy.
Touch-method operation of the 10-key touch controlled key-

board increases speed and efficiency...lets you do more work

with less effort in less time. The Remington Rand Prinfing

Calculator SAVES you time and effort, and GIVES you real
economy on both your investment and operating costs.

Fers2ire gton Fland

Room 2481, 315 Fourth Avenue, New York 10, N. Y.

Pleose send me further infarmation on the new
Remington Rond 10-key Printing Calevlator [AC 639),

MAME TITLE

COMPAM{

ADDRESS

cITY — ZIOME —STATE
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AVIATION SAFETY

CAB Accident Investigation Report on PAA Puerto Rico Crash

Maintenance.,

The ditching of a Pan American
World Airways’ DC-4 near San Juan,
Puerto Rico, on Apr. 11, 1952 with the
loss of 52 lives 15 blamed by the Civil
.’!'I.L'[ﬂl'llillﬁf..".'i E[}Hrd O11 F[}UT I1IEiI1tL‘I]JJl’ICf_‘
bv the carrier and questionable flving
technique by the pilot. I'ive crewmen

Flying Technique Blamed

and 12 passengers were saved. CAB's
complete report:

THE ACCIDENT
A Pan American World Airwavs’ aircraft,

a Douglas DC-4, N 88899, was ditched at
approximately 1220, Apr. 11, 1952, about

For F;;rts that l_nnst he
TAKEN OFF—PUT BACK—BUTTONED TIGHT

LION FASTENERS

x Ap"f::}
LOCKS TIGHT WITHAQUARTER TURN (ﬁ .
Always at correct tension Fﬁ-ﬁ
Lion Fasteners are righ! lor bulloning parts that must be re- ?

moved repealedly for inspeclion. maintenance. or other reasons.

Vibration and shock can't loosen a Lion Fastener. Even an
inexperienced service man can’t replace it wrong. A quarter
turn opens il. Another quarter turn lecks it. The tension Is

designed inlo il.

Lion Fastener Spring Assembly is quickly spot welded or
riveted in place. The stud cannot be lest. It is grommeted
tight to the sheet. They will bution sheets .040 plus or .020
minus over or under s!andard rating. The misalignmeni is as
much as .156. The one-piece forged stud iz tested lo 1425 lbs.
Write loday for demeonsiration kit and application dala,

7’256 DEMONSTRATION KIT contains

sample Lion Fasteners to help you visualize

their adaptability to your product. Write on | - AT&ungg
your company letterhead, No obligation.

&4

FASTENERS, INC.HN

400 Main 5t., Honeoye Falls, N. Y. |

Typical
Applications:

INSPECTION
PLATES

COWLING

ELECTRICAL
PANELS

CABINETS
DUCTWORK

-
Lioy

11 miles northwest of San Juan, FPuerto
Rico, after taking off from the Isle Grande
Airport. On board were five crew members
and 64 passengers, including six infants.
Fifty-two passengers lost their lives as a
result of this ditching, and the aircraft sank
in water approximately 2,000 feet deep and
conld not be recovered.

HISTORY OF THE FLIGHT

Pan American World Airways’ Flight
526A originated at San Juan and departed
there at 1211, Apr. 11, 1952, for New
York, N. Y. The crew consisted of Captain
. C. Bumn, First Officer W. T. Hutchins,
Second Officer J. R. Laubach, Purser A.
Perez, and Steward R. Torres. According to
company records, the aircraft at the time ot
takeoff weighed 31,868 kg. (70,256 Ib.),
which was within the allowable gross take-
off weight of 33,113 kg. (73,000 1b.). The
load was properly distributed with respect to
the approved center of gravity limits of the
aircraft.

Prior to departure, the captain filed with
Air Route Trafhic Control an 1IFR (instro-
ment flight rules) flight plan to New York
International Airport, N. Y., to cmise at
an altitnde of 8,000 feet, estimating the
flicht time as eight hours and three minutes.
This flight plan was approved.

The crew testihed that the aircraft was
taxied to the end of Runway No. 9, the
pre-takeoff check made, and the takeoff run
started. During the takeoff and the initial
climb, the aircraft appeared to be sluggish
but not to an extent to cause concern. At
an altitude of approximately 250 feet with
the gear up, the flaps were raised and power
was reduced to climb power. Climbing at
an indicated air speed of 155 miles per
hour, the first officer noticed that the oil
pressure of No, 3 engine was falling and
the oil temperature increasing. This condi-
tion was immediately pointed out to the
captain, who requested that the San Juan
tower be advised that they were returning
to the airport. Accordingly, at 1213 the
flight advised the tower of its intentions,
and the tower replied, “Roger 526A, cleared
to land, Runway 9, wind east one eight,
altimeter two nine nine five. I'll notify your
company,” The company was notified and
upon request, emergency held equipment
wis alerted.

Because the oil pressure of No. 3 engine
continued to drop rapidly and the oil tem-
perature correspondingly increased, the pro-
peller of this engine was feathered and
power was increased to rated power on the
remaining three engines. By this time the
aireraft’s altitude was approximately 350
feet. When power was increased, the No.
4 engine backfired several times; however,

1 All times referred to herein are Atlantic
Standard and based on the Z4-hour clock.
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Built for the Navy, and now undergoing
tests, the carrier-based Douglas A3D is
designed to add new striking power 1o
the Naval air arm.

Performance data on this plane is still
secret, but no aircraft of comparable size
—now in service or contemplated for

Depend on DO UGLAS

U.S. Navy’'s new

long-range

—the Douglas A3D

early gervice introduction—will be able
to carry an equivalent bomb load as
high or as fast as the Douglas A3D.
Powered by twin jets, slung in pods
below the wing outhoard of the fuselage,

A3D will be in the 600 to 700 mph class

..+ vet its planned range, from aireraft

twin-jet

bomber

carriers, will let it strike across wide ex-
panses of water at enemy targets.

Selection of Douglas to build the A3D
is another example of this company’s
aviation leadership. Faster and further
with a bigger pavload is the basic concept
of Douglas design.

First in Aviation
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immediately following these backfires, the
engime continned to ron in a normal man-
ner. A climbing turn was initiated to a
westerly ||Eldin:=L and the captain said that
for best Lllll'll:llHE conditions he reduced the
aircraft’s air speed during the turn to 145
miles per hour. This reduction in air speed
was accomplished by using up elevator,
Upon reaching an altitude of about 550
feet, No. 4 engine again backfired and ran
rough. Manifold pressure was reduced on
this Lnguw to prrﬂhlllﬂfEh 32-35 inches,
and again the engine ran smoothly. Subse-
quent attempts to operate No. 4 engine at
mcreased power were unsuccessful due to
recurrent ronghness.

At 1217 the tower asked the flight to re-
port its posibon and received this reply:

“We are still quite a way out.” And at 12185,
the tower advised the U. 8. Coast Guard
Resene Coordination Center at San Juan
that the flight was in trouble and gave its
position as seven miles, 300 degrees from
the tower.

The captain gradually reduced the air
speed to 135 miles per hour, and at this
time the heading of the aircraft was changed
slightly to the right to maintain a course
approximately parallel to the coast line. Be-
canse the m’rm:lﬂr was losing altitude, engines
No. 1 and No. 2 were increased to tukeoff
power. The second ofhicer was sent to the
passenger compartment to advise the porser
and steward that fuel was to be dumped,
and all fuel dump valves were then opened.
Atter the second offhicer returned to the
cockpit, the flight advised the tower, at
1219, that it might have to ditch, and the
captam anstructed the second officer to alert
the passengers. The second officer returned
to the cabin, mdicated that a ditching was
imminent, took a forward seat in the cabin
and fastened his safety belt.

At 1220, an Air Force C-47 flying in the
vicinity notified the San Juan tower that a

- od o DC-4 seemed to be ditching and accordingly
esl ﬂed OT de mdabillt was advised to circle the aren. Flight 526A
g y continued to settle, and the throttles of en-
pines Nos., 1 and 2 were advanced to their
stops. With the air speed near 120 miles

per hour, the Haps were lowered to hve de-
grees. Shortly after this, a landing on the

KOLLSMAN devises, develops duction, the Kollsman Instrument | water was made. The landing gear and flaps

d manufic ) Lhgy SIS 0 agzie dueloannes the Gimope | THC lowered, and the fuel dump wvalves
and manuractures 110N E'H'LLIEIDI'I l’..ﬂ'pﬂl'ﬂtl[ﬂ CICOMCES Pl ' closed. The second offcer obtained a life

Aircraft Instruments and Con- tunity to :.':PFII".* 1ts research exXperi- ratt, which he camed to the main cabm

G : : ; and launched through a forward emergency
trols » Miniature AC Motors for €nce to the solution of pI_‘UI_‘JIf.I'I'lS exit on the right side. The first officer,

Indicating and Remote Control in instrumentation and E[."]-I'IEI'DL after an unsuccessful attempt to loosen an-
other life raft, abandoned the aircraft
through a cockpit window. The captain
entered the cabin and assisted passengers in
evacuating the aireraft through the mam
cabin door until he was swept overboard by
the action of the sea against the door. The
aircraft sank approximately three minutes
after landing on the water.

At the time of the accident the weather
was: high broken clouds at 35.000 feet with
lower scattered clonds at 3,000 feet, wvisi- WORLD'S LARGEST PRODUCER
bility 20 miles and wind from east-sontheast,

16 miles per hour,

. . . tested (and re-tested) for precision |

Applications ¢ Optical Parts and

Optical Devices * Radio Com-

munications and Navigation
Equipment

While our manufacturing divisions
are engaged largely in defense pro-

OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES

| INVESTIGATION :
From a large oil slick which was observed

K'O L L 5 M A H I H ST RU H E NT CGRFO‘ RAT' 0 N on the water following the sinking of the

ELMHURST, NEW YORK GLENDALE, CALIFORNIA aircraft, it was determined that the ditching
g antitiad occurred at latitude 18% 32.6' north and LT T A de] 1ol TRl CHULA VISTA AND RIVERSIDE CALIFORNIA
.-:S;W COIL PRODUCTS CO. INC. longitude 66° 15.5" west. This is approxi-
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IDEALLY LOCATED in the growing
industrial area of Texas. ...

A COMPLETELY INTEGRATED AIR-

CRAFT PLANT, including special equipment—
all types of processing hydro-presses, drop hammers,
spar mills, sheet stretchers, ete.. ..

OVER 1,000 TRAINED AIRCRAFT MECHAN-
ICS knit together by close supervision supported
by a staff of aircraft technicians. . ..

“Know how™ developed over the years specifi-

cally directed to solving the special produc-

tion problems dand cost cutting methods

required by the ever-changing air-
craft industry. . ..

Intercontinental is also
proud to be one of the
select few who have been

approved for AUTO-
MATIC SOURCE
INSPECTION,

White...Today!

Our engineering and production departments
CAN solve your problems

]ﬂmmm'ummm

MANUFACTURING COMPANY, INC.
GARLAND, TEXAS

INTERCONTINENTAL

H. J. SILVER
PRESIDENT

mately four and one half-miles off the north
coast of Puerto Rico and 11 miles from the

| airport.

Cﬂptain Burn said that when the “pre-
takeoft” check was accomplished all engines
operated normally but tl:ml during the take-
oft the aircraft was a little slow in accelerat-
ing. However, the engine instruments indi-
cated that they were delivering normal power
with all pressures, temperature, and fuel

| flow pauges indicating a normal operation.

According to the captain's testimony,
from the time No. 3 propeller was feathered
until landing on the water, he was either
attempting to establish a climb or was flving
the aircraft in a nose-high attitode in an
effort to maintain altitude, and air speed and
altitude were diminishing throughout the
entire period. He stated that because the
aircraft was continuing to lose altitude, he

| changed his original heading, which was

toward the airport, to avoid a pusslhlc forced
landing in a congested area or on a coral
reef.

He stated that no appreciable vawing nf
the aircraft was noticed when the No. 3 p
peller was feathered, and that after a mmm
trim correction he experienced no difficulty
in maintaining directional control. Through-
out the latter portion of the flight, the first
officer had the check list in hand, and both
he and the captain checked all the instru-
ments and controls in the cockpit seeking
an answer to the aircraft’s continuing loss
of air speed and altitude. This check also
showed all controls positioned properly and
engine instruments indicating normal oper-
ation for the conditions involved, The cap-
tain said, however, that immediately prior
to ditching, the fuel flow of the Nos. 1 and
Z engines appeared to be low. Approxi-
mately two minutes after the fuel dump
vilves were opened, the landing was made.
The crew said the landing was made tail
low and was not considered sufficiently rough
to damage the aircraft; however, prior to
leaving his seat, the first officer looked ont
of his window and saw the aircraft’s tail
section floating in the water. It was later
found that the tail section had broken off
behind a bulkhead to the rear of the cabin
cdoor. Although heavy seas were running at
the time of the accident, none of the seats
were torn from their fastenings.

Three 20-man rafts and one 10-man raft
were carried on board the aircraft as a part
of the life-saving gear, These were stowed
in an open rack to the rear of the pilots’
compartment. In addition to the life rafts,
a pnenmatic life jacket was available for each
passenger. These jackets were located in a
pocket on the back of each seat. Above
each pocket was a sign, in both Spanish and
English, describing the location of the
jackets.

According to the testimony of the purser
and steward, thev were seated in the rear
of the aircraft when the second officer re-
turned to the main cabin the second time
and by a downward motion of his hands in-
dicated the aircraft was about to be ditched.
Although they did not hear this erew mems-
ber say nnvthmg, they understood that ditch.
ing was imminent, made certain their seat
belts were fastened, and donned their life
preservers. After the aircraft contacted the
water, they shouted to the passengers that
the life jackets were located in the backs of
the seats and then proceeded forward,
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Do you know that G-E Silicone Rubber
is now available in

MANY NEW FORMS

G-E SILICONES FIT IN YOUR FUTURE

GENERAL 3 ELECTRIC

Considering silicone rubber for parts or equipment?

General Electric silicone rubber is now available in many
new forms—forms which greatly increase your design
possibilities. You're familiar with conventional molded and
extruded parts fabricated from G-E silicone rubber,

but do you know that silicone rubber is now being
fabricated in the following forms?

sponged products
ducting and hose coated cloths and tapes
wire and cable bonded parts

Proof? Note the variety of forms of G-E silicone
rubber in the photograph!

conveyor belting

Here are other important facts. G-E silicone rubber. . .
remains flexible from —100 Fto S00F...
1s weather resistant .. . .
resists chemical attack . . .
is 3 times stronger than early varieties . . .
does jobs no other rubber can do.

New free booklet available! If you haven't investigated
G-E silicone rubber lately, why not get up-to-date

details? Mail the coupon below. You will receive a

newly printed, informative booklet describing the amazing
properties of G-E silicone rubber and telling how you

can put them to work. It’s free. Just send the coupon.

CLIP AND MAIL TODAY!

= General Electric Company |
| Section 132-8B |
| Waterford, New York I
: Please send me, free, your new booklet |
| ‘Imagineering with Silicone Rubber.” I I
| aminterested in G-E silicone rubber for: I
! ( ) Seals and gaskets |
i () Wire and cable insulation ( ) Belting |

() Tapes and cloths () Boots, sleeves, bellows :
| ( ) Sponged products ( ) Hose and ducting I
: Name = : = |
| Address ; - :
f City == Zone___State ll



Into the limbo of lost atoms go all aircraft
cylinders, as their usable bore limits are reached.
But why scrap them? Replace the lost atoms
and the cylinders are new again!

That’s the Van der Horst answer to wear.
We use PORUS-KROME®*, to put back atoms
that last twice as long as the kind they replace.

For ten years in this way, the armed services |
have cut costs — and improved engine efficiency.
Now, PORUS-KROME cylinders are standard in

new aircraft engines, as well. | |
By replacing less-durable atoms at low cost, "
this Van der Horst chrome has solved many a 1
critical wear problem. Have you one? (el
W32-2A
*

PORUS-KROME is a dense, hard, wear and cor-
rosion-resistant chromium, produced by the
Van der Horst Corporation of America, and
which gives working surfaces an infinite num-

ber of tiny oil-retaining reservoirs for perfected

lubrication.
U. 5. PATENTS 2,048,578, 2,314,404 and 2,412,698 i _,.-' 5
VAN DER HORST CORPORATION + OLEAN, N. Y.
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opened the two emergency exists on the left
side of the cabin, climbed out on the wing
and assisted passengers through these exits.
The passengers were not told where the
jackets were located or instructed in their
use by any crew member prior to ditching.
As a result, considerable confusion occurred.

The second officer was able to loosen a
20-man raft from its moorings in the pilot’s
compartment and carry it to the main cabin
where he launched it through a forward
emergency exit on the right side of the mr-
craft, through which he also departed. The
first officer and a woman passenger tried to
loosen additional rafts, but were unsuccess-
ful, and because of the rapidly rising water
were forced to abandon ship, both departing
through the right cockpit window.

Immediately following the ditching the
captain went into the cabin and ordered the
passengers to abandon ship: however, there
was very little response. He then aided s
passenger to open the main cabin door, and
began forcibly evacuating passengers through
that exit. While so engaged, the door
slammed closed, and the captain gripped the
handle in an effort to open it again, but
as he did so a wave caught the door violently
pushing it outward, throwing him into the
water. Due to the heavy seas, he was un-
able to return to the aircraft.

OFf the 12 passengers who survived, seven
evacuated the aircraft through emergency
cabin exits, four through the main cabin
door, and one through the right cockpit win-
dow. The first and second officers boarded
the only life raft launched, and took aboard
five surviving passengers, the purser and the
steward. The captain and seven other pas-
sengers were picked up by rescue aircraft
after floating in the water from 30 mimuites
to an hour.

When the U. 8. Coast Guard Rescue Co-
ordination Center was advised that the ar-
craft might ditch, they immediately prepared
for action. A Coast Guard PBY amphibious
aircraft was alerted to prepare for rescue
operation, and a few minutes Jater was dis-
patched to the scene. The U. 5. Coast
Guard cutter “Bramble,” together with a
Navy tug, and other smaller surface craft
also proceeded to the scene. An additional
PBY aircraft was ordered out, as were two
SA-16 amphibious aircraft of Flight “C.”
First Air Rescue Squadron, U, 8. Air Force,
from Ramey AFB, Aguadilla, Puerto Rico.
One Coast Guard aircraft and two Air
Force aircraft landed and engaged in the
rescue activities, Other aireraft, including
the Air Force C-47 which had observed the
ditching, circled the area to coordinate the
rescue activities, drop flotation gear, and
spot survivors. Seventeen survivors and a
number of bodies were picked up by the
crews of the rescue aircraft and the Bramble.
Rescue activities were greatly hampered by
the heavy seas, the waves being 10 to 15
feet high. Aircraft in the air spotted a num-
ber of sharks in the vicinity of persons in
the water, and shark repellent was dropped.

On Apr. 10, the day prior to the accident,
the aircraft involved was flown from New
York International Airport to San Juan as
Flight 527. Enpt:liil F. E. Adams, the pilot-
in-command of this flight, stated that after
departing the ramp at New York and during
the engine run-up, No. 3 engine did not
function properly. At this time it was
noticed that the left magneto of this engine
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was completely dead. The aircraft was re-

turned to the ramp for magneto service,
after which the engine functioned in a

normal manner. During the mn-up, no un-
usual engine noises were heard, and the oil
pressures, fuel pressures, and fuel flow, etc,
were within operating limits. During the
tukeoff and climb the aircraft appeared to
flv normally in every respect and with all
engines running smoothly. ;"Ll'tf:rr_ flying for
approximately two hours and 35 minutes,
No. 3 engine began running roughly. A
short time later the engine backhred, and
its propeller was feathered. Considerable
dificulty was experienced in keeping the
propeller in this position. Captain Adams
further stated that the indicated fuel flow
for the three operating engines was below
what he expected and he noted this con-
dition in the aircraft’'s Maintenance Log.

Pan American World Airways emplovs a
chief mechanic, several assistant chief
mechanics and  an  adequate  crew  of
mechanics to perform all necessary main-
tenance at San Juan. In the event it is
necessary to change an engine at this base,
it is done upon advice from Miami.

Upon the arrival of Flight 527 at San
Juan on Apr. 10, the aircraft was taken
to the maintenance hangar for repair, and
the right magneto on No. 3 engine was
replaced. The fuel flow gauges were
checked, and a comparison between the No.
4 pauge and the No. 1 and 2 gauges showed
that No. 4 was registering 20-25 pounds low.
No entry of this discrepancy was entered
on the log sheet. As a precantionary measure,
the No. 3 engine oil sump and screen were
checked., Small metal flakes were found on
the screen, and a similar flake was found
on the sump plug. These metal Hakes were
tested by nsing a magnetized screw driver
and were beliecved to be aluminum. Dur-
ing the run-up of the engine, the mechanic
heard a scraping noise which appeared to
come from the nose section. The assistant
chief mechanic immediately checked the log
and noticed that difficulty had been experi-

enced in feathering the propeller on the last |

flicht. As he was going off duty at this |

time, doe to a routine crew change, he

passed this information on to the next |

assistant chief mechanic relieving him.
The new crew ran No. 3 engine for
approximately two minutes and becanse of
the unusual noise in the nose sechon
stopped the engine. The nose section was
removed, and additional metal flakes were
found in the lower part of the nose section
honsing. Mechanics were assipned to remove
and check the sump plug and oil screen.
As a result of this inspection, metal flakes
were again found in the sump. A mechanic
then drained and cleaned the oil tank and
hopper. Examination of the hopper revealed
the presence of approximatelv a teaspoonful
of metal flakes. These flakes were tested by
nse of a magnetized screw driver and
sulphuric acid; and in the opinion of the
mechanics who made these tests. the flakes
were aluminum. (The wse of sulphuric in-
stead of nitric acid to determine the com-
position of the metal flakes was not in
accordance with the procedure outlined in
the company’s Maintenance Mannal. The
mannal deseribes the reaction of certain
metals to nitric acid, and the only similarity
to these reactions when sulphuric acid s
used is when the metal is alominum.) The

| Hartwell
Flush

nvuiluhl
for over

300 COMBINATIONS

of door
and frame
thicknesses

Hartwell Trigger-action
Flush Latches are pro-
duced in over 300 stock
combinations of bolt
and trigger offsets. We
can supply a latch for
any door of any thick-
ness to be latched in a
frame of any thickness
to your specifications.
No altering of panels
and frames is necessary
when Hartwell Flush
Latches are installed.
Offsets of bolt and
trigger are stamped on
each part for rapid and
accurate selection of
the correct latch for
each installation.

All Hartwell Flush
Latches and Hinges
are the result of over

a decade of continuous
specialized design

and manufacture.

Write for new

Flush Latch and
Hinge Catalog.
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9035 Yenice Boulevard, Los Angeles 34, Calif.
Branch Office: Wilchita, Kansas
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IGNITION

It's no great trick to fire up an aircraft combustion
heater from ground level and be sure of a quick start
every time. At high altitude, however, the spark must
be “hot” enough to overcome ice particles, frost, and
dirt accumulation in spite of corona.

since problems of this nature seldom have
ready-made answers, Janitrol engineers have for a
long time developed their own ignition systems to insure
unfailing operation under all operating conditions,

The job calls for a neat combination of gap distance,

voltage, and their application to specific heater require-
ments to insure dependable ignition . . . . and, to
minimize wear on spark plugs. Janitrol ignition units
are constantly under development and test to achieve

ereater savings In weight and compactness.
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Tenition svstems developed for lanitrol aireraft heaters also
play a part in other specialized aircraft cquipment, for cx-
ample, inert gas penerators. Whatever the problem involv-
ing combustion, vou'll do well to call on the skills, facilities
and pioneering research which Janitrol can promptly place
at vour service. Call vour nearest Janitrol representative —
the earlier in the desien stage, the betrer.

36 YEARS EXPERIENCE IN COMBUSTION ENGINEERING

New York, N. Y.: F. H. Scon, 225 Broadway

Fr. Warth, Texas: C. B. Anderson, 2509 W. Berry Si.

Haollyweood, Calif.: L. A. Curtin, 7046 Hollvwood Blvd,
Washington, D, C.: F. H, Scout, 4650 East-West Highway
Columbus, Ohio: Phil A. Miller: Frank Deak, USAF Coordinator
Columbus, Qhio: Engineering, Production, Sales, 400 Dublin Ave.
Taledo, Ohio: Headguarters

 AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO
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The new AC-171 is today's sensation in air-
craft spark plugs. The record-breaking order
awarded to AC by the Armed Forces, and the

engine builders’ approval for the engines
listed above, are proof of that.

The AC-171 has many high-quality features—
including one-piece insulator, which elimi-
nates flashover and cleaning difficulties.

Fasy to service—rugged and long-lived—
economical and reliable —the new AC-171

spark plug is the outstanding buy for airlines.
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AC SPARK PLUG DIVISION
GENERAL MOTORS CORPORATION
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nose section itself was not disassembled;
however, it was given a cursory examination
and a mechanic stated that a bearing was
damaged. Also, fAakes of metal were found
in the bottom of the nose section. A
mechanic placed his fingers throngh  the
opening to check the scavenger pump drive
gears and found metal flakes inside nest to
the gears. These findings were called to
the attention of the assistant chicf mechanic.

The chief mechanic was not on duty
when this work was done; however, had the
assistant chief mechanic considered the mat-
ter of sufficient import, the chief could
have been contacted, since he was subject
to call at all times. The assistant chief
mechanic did not consider this course of
action necessary and according to company
policy sent the following message to the
company’s Miami office:

"OXMIA MJMIA OWSJU NS88899
#3 ENGINE FEATHER STAGE 4
DUE ROUCGH RIGHT MAGNETO
STOP SAND FOUND ALUMINUM
SHAVING ON SUMP STOP
FLUSH ENGINE CHANGED OIL
CHANGED RIGHT MAG STOP
ON R/W FOUND BAD NOISE
ON NOSE SECTION STOP PRO.
CEDING CHANGING NOSE SEC-
TION STOP WILAD AFTER R/R
MASJU 110540"

In effect, this message means that he was

changing the right magneto, that he had
found aluminum flakes in the sump and

oil screen, and that he was flushing the
engine and changing the oil; also, because
of a mnoise the nose section was being
changed. Miami did not acknowledge re-
ceipt of this message or issue any instruc-

tions. According to the testimony of the
mechanic, since nothing was heard from

Miami, he considered that he had approval
to proceed as stated.

The company's Maintenance Manual
specifically states that when foreign material,
such as aluminum, is found in the sump,
cte., the following course of procedure is
to be followed: *“The entire oil system, in.
cluding oil tank, oil radiator, il temperature
regulator and oil pump, must be thoroughly
cleaned and fAushed, or replaced, includin
the accessory section screen. Put about 1
gallons of oil in the tank and run the engine
tor about one-half hour, bringing it up to
take-off power once for Ave seconds only
during this period. Drain oil, clean the
strainer screen and fll oil tank to proper
level. Run up engine again, pull screen
and sump plug, also the small screen located
between the oil pump and vacuum pump
on the accessory section. If all right, release
for flight.”

When the nose section was changed, the
above procedure was not followed, in that
the specified engine run-up with only 10
gallons of oil in the tank was omitted. The
purpose of this run-up with but 10 gallons
of oil is to accomplish a more efficient
flushing of the engine’s oil passages, thereby
depositing any additional metal fakes in the
oil to be drained or on the oil sump plug
and screen. By eliminating that part of the
prescribed procedure this additional check
was not made, and a necessary one-half
hour of engine run-up time was lost. In-
stead, oil was pliced in the tank to the

PROTECTED BY

VAPOR Temperature Gontrols

VAPOR HEATING CORPORATION




MODEL 47 HELICOPTERS @

BELL

27707

Lord Mountings

CORPORATION

on the upper engine basket

Ncarl}r every day the valuable services of military and commer-
cial helicopters make newspaper headlines. But one contribu-
ting factor never meets the eye . . . the continuous efforts of De-
sign Engineers to improve helicopter performance. For example,
the Model 47 Bell Helicopter. Its smooth power delivery and con-
trol characteristics are improved by the Lord Mountings used as
standard equipment on the upper engine basket and lower sprags
shown in these close-up photos. Combining the experience of
Lord Engineers with that of airframe and engine designers results
in the more nearly perfect and economical operation of military
and commercial aircraft. In like manner the machines of business
and industry are improved. You are invited to consult with us on
the control of vibration and shock to improve the operation of
your product,

20th Motional Exposition of Power and Mechanical Engineering
Grand Central Paloce, M. Y., Booth Mo. 558
December 1-6 1952

BURBANK, CALIFORMNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO
233 South Third Street 1613 Tower Petroleum 725 Widener Building 238 Lafayette Street
Building

DETROIT 2, MICHIGAN  NEW YORK 16, NEW YORK  CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA

7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. 1835 West 12th Street

LORD MANUFACTURING COMPANY « ERIE, PA.
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full level, and the engine was then ran up
for a few minutes and appeared to function
properly. The oil sump plug and screen
were then checked, and since no flakes of
metal were found, the engine was released
for service.

Subsequent to the accident, the nose sec-
tion which had been removed was disassem-
bled and examined by the Board's investiga-
tors, and certain parts were removed and for-
warded to the Washington office for further
examination and study, This examination
revealed that the reduction drive gear bear-
ing had partially failed, Failore of this
bearing allowed the reduction drive gear
teeth to move F‘thiﬂ"}' out of mesh. Con-
tinued operation in this condition would
eventually result in complete failure of the
reduction gear assembly.

The six sludge cups from the No. 3 en-
gine propeller reduction gearing were for-
warded to Washington, where the contents
of these cups were given a spectrographic
examination at the U, 8. Burean of Stand-
ards, This examination showed that metal
particles were concentrated in the upper
1/32-inch layer of the sludge; and when
these metal particles were separated, it was
found that the major constituents were silver
and iron. The minor constituents were cop-
per, indium, chrominom, manganese, nickel
and lead. With the exception of the lead,
which is an anti-detonating agent of the fuel
that does not burn, all constituents were
materials used in the manufacture of the
engineg, The remainder of the sludge below
the 1/32-inch layer had lead as its major
metallic constituent.

As the aircraft was departing the ramp,
the log was placed aboard, which was the
first time that information was available to
the crew that the nose section of No. 3
engine had been replaced; howeyer, none of
the crew checked the log before takeoft.

The Latin American Division of Pan
American World Airways maintains a Hight
and ground training school at its Miami
Base. All flight training is taught by pro-
fessional instructors, These instructors de-
vote their entire attention to pilot instruction
and do not fly the line.

Captain  Burn  was employed by Pan
American World Airways as a co-pilot Sept.
9, 1942, and checked out as co-pilot on
DC-4 aircraft June 27, 1946. In the fall of
1950 he was trained for 35 hours in the
Dehmel trainer and received several hours
training in a Boeing 377 aircraft, following
which he served as a co-pilot on this type
aircraft for a period of approximately one
year. In January of 1952, Captain Bum
completed his ground school training and
18 hours of flight training on DC-4 equip-
ment. This was given as transition training
from co-pilot to captain.

On Jan. 9, 1952, upon completion of his
transition training, Captain Burn was recom-
mended by his instructor for pre-command
and type rating checks on DC-4 aircraft.
As a result, on this date Captain Burn was
given both an oral examination and a flight
test by the Chief Flight Instructor, who,
feeling he needed additional time, flew with
him on the two following days, after which
he was given the necessary ratings. Captain
Burn had flown approximately 208 hours as
pilot-in-command in DC-4 equipment prior
to the accident.

A review of the aircraft’s records indicated
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‘“Blasts” for Jeis

To gun a jet to incredible speeds . .
the intricate twists and turns of combat . . . to *pour il on's

. to power it through

in climbs, in dives, in instantaneous bursts of speed—the
mighty engine of a jet plane demands parts that are tough,
precise and unfailing, To assure such vital performance,
General Electrie looks to Lycoming as a leading supplier of

the major components that go into its superb J-47 jet engine.

Whether you require precision parts of any kind . . . or need
high-volume production, product development—or a complete

air-cooled power plant—Lycoming’s extensive research

facilities and well-rounded experience stand ready to serve you,
. Whatever your problem—Ilook to Lycoming!

For a more complete story on Lyvcoming's varied abilities
and facilities, write—on your company letterhead —lor the

',d} interesting, illustrated booklet “Let’s Look at Lycoming.™

For mojor engine parts
that put the "blast’ in jets,
Lycoming is one of
General Electric’s
leading sources of
precision production.

AIR-COOLED ENGIMNES FOR AIRCRAFT AND INDUSTRIAL USES « PRECISION-AND-VOLUME-MACHINE PARTS » GRAY-IRON CASTINGS o STEEL.PLATE FABRICATION

" LYCOMIN

LYCEOMIMS-SPCRCER DIVISION
ERIDSEFORT-LYCOMING DIVISION

FOR RESEARCH

FOR PRECISION PRODUCTION

WILLIAMEPORT, PA.
CTRATFOWD, COMN.

77



that prior to departing this flight, the en-
gines had the following total time since last
overhaul: Nos. 1, 2 and 4 engines, 1256:24,
and No. 3 engine, 1122:11. In !:hL Mainte-
nance Log, under “flight entries,” were sev-

eral comments which indicated that the R FLIGHT REFUELING
|

aircraft was sluggish in climbing. In each
instance, the aircraft was bcluw the allow-
able gross weight. Other comments reflected
fuel flow below normal and considerable
magneto trouble. The log, under “Mainte-
nance and Service,” indicated that the fuel
flow items were “continued to Miami.”

-

Shock Mounted BIIBSTIL:

ANALYSIS

Only a minor trim correction for yaw
was required from the time the propeller was
feathered on No. 3 engine until the aircratt
was ditched. This was true despite the fact
that during certain portions of the flight,
takeoff and maximum power were used on
Engines Nos. 1 and 2. During these power
settings, No. 4 engine was set at 32-35 inches
of mercary. From this it can be seen that
the No. 4 engine was producing consider-
able power; otherwise, there would have
been a decided yawing moment when power
was increased on engines 1 and 2. Tt has
been established by flight tests that the
DC-4 aircraft loaded in a like manner will
maintain level flight, and climb slowly, with
only two engines operating at a maximum
continuous power and with the propellers
of the remaining two engines feathered.
Theretore, the aireraft, under the conditions
described, should have at least maintained
altitude.

Referring to the Performance Chart in
DC-4 CAA Approved Flight Manual, it is
noted that with altitnde and temperature,
ete., corrected to the conditions surronnding
this m:r:iden'r, and with two engines oper-
ating at maximum continuous power, pro-
pellers of the remaining two engines feath-
cred, the aircraft will climb at the rate of

...is the simplest in-flight refueling system yet devised.
Contact requires less skill than a landing.

approximately 25 feet per minute. Also,

a

_ ; ‘ % Its flexibility reduces need for precision flight while
with three engines operating at maximum | -
.
m
m

there is virtually no limit on air speed during rapid

continnous power and the fourth engine’s |
transfer of fuel.

propeller feathered, the aircraft will climb

To facilitate multiple-unit installations and to reduce at approximately 400 feet per minute.
PACITRON ELECTRONIC FUEL GAGE both size and weight, the new Simmonds Pacitron EEIEEE";:““E:'g:rh;"rfn;"?:dfiﬂf t':ﬁ :}'} r
CLIMAXES 10 YEARS OF DEVELOPMENT Amplifier-Bridge makes use of internal shock mounts the engines involved had ]prmx"“ bty
to protect the vacuum tubes from vibration. The 1,200 hours of service since overhaul.  As
Simmonds first introduced the highly ac- mounts consist of light coil springs damped h}, cush- the t:'ngn;r:s were not E?uitppﬁiwith torque-
curate capacitance-type fuel page to the : hes . ; ; meters, it was impossible to determine acen-
u.s. “ifﬁm in dui 1‘,‘: ¥ 1Eu Eﬁam of ions of resilient steel wire mesh. The isolation charac- rately what their actual power output was
development, consistent refinements have | teristics of the mounts are unaffected by temperature. on this flight. However, even assuming that
cut weight, simplified installation and The new Amplifier circuit adds to reliabilicy by there was a loss of power due to time in
increased ruggedness, Today more than . service, it is dificult to inderstand how the
% ot of advinced T.S. commersial using only two vacuum tubes rather than the three accumulated power of the three engines
and military aircraft are flying with commonly used in such applications. Result: a minia- operating as stated could be less than that
Simmonds Gages—a tribute to the Sim- turized unit of improved performance and reliability. 2‘::1 z::hiﬂifgﬁg‘gf OpCINting. 9t ynax.
?‘u:?':n;::f"““ as "first in electronic Available with provisions for rack or bracket mount- Throughout the flight and the subsequent
ing, the unit meets or exceeds MIL-G-7817 and ﬂll‘ﬂilﬂlhgédtht tﬂr:;'ﬂn stated he followed the
MIL-G:7818 requirements. ]'.ll'{.'.'ﬂ'.:rl procedures nu'IEImI:tI in the com- | 2 g .
1 . pany's Operation and Flight Manuals. He Now in use by the United States Air Force, the FR

system makes possible virtually limitless range for

said that, after feathering the No. 3 pro-
bombers and long, sustained operation for fighters,

peller, he established an airspeed of 145
miles per hour thronghont the climb but

i
S after experiencing difficulty with No. 4
I m mon s engine he then established an airspeed of
135 miles per hour in an effort to climb
at the maximum rate. Although the com-
Y AEROCESSORIES, INC., Tarrytown , N.Y. U pany's Flight Manual states that these air-

speeds are correct for 3-engine and 2-engince
operations, respectively, this applies to air-

——

FLIGHT REFUELING inc

TFH'-I#J'HH rm Arrivafl Fl-u'!'i'i'llall 5-1"'-“"”\ and L-glmllrlnruy

Panbury, Conn.

‘H-'I'lhﬂwﬂl[ Plants: Yergennes, Vermont » Danbury, Connecticut — Branch Offices: Glendale, Cal. » Dayton, Ohio = Dallas, Texas = Washington, D.C. = Montreal, Canada
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WHETHER FOR EXPERIMENTAL OR QUANTITY PRODUCTION,

| \ Ohio Electric can give you faster service on studs, bushings,

inserts, or other parts made to the highest precision tolerances.
\ A large volume supplier to major producers of jet engines

J and accessories, Ohio Electric is tooled and equipped
to give you a better break on price and delivery

™ on threaded parts made to “tenths.” So reduce your
2 lead time by turning your problems in hardened
ground roll-threaded parts over to Ohio

Electric. A call or letter will bring our

representative on the double.

- = T

5\\ A-Ga14

Ohto Electric also makes lifting magneis and controls . . . i
Jractional horsepower, shell and torgue motors . . . :
heavy-duly electric howsts, and natl-making machines,

THE OHIO ELECTRIC MFG. CO.

5900 MAURICE AVENUE * CLEVELAND, OHIO

CHESTER BLAND
PRESIDENT
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craft equipped with lower horsepower en-
gines than those on this aircraft, The man-
ual also states under “Engine Failure” and
“During Climb After Takeoff,” “shonld an
engine fail after power has been reduced to
climb power or at any time after takeoff, set
power on good engines to ‘rated power’ or
‘takeoft’ if necessarv. After power has been
increased, the engine feathering procedure

should be completed.”

Captain Burn said that after he had
established airspeed of 135 miles per hour,
the aircraft continued to lose altitude, and
that the two good engines were not in-
creased to takeoff power until he decided to
dump fuel. Since it was established that the
fuel dumping operation was started approxi-

- mately two minutes prior to the landing on

the water. it can be scen that a considerable
period of time was dissipated in attempting
to ¢limb at rated power. In an emergency
such as this, where the maximum altitude
was only 550 feet, it would seem that good
flying technique would not permit a loss of
airspeed by maintaining a continuous nose

'~ high attitude. This could well have meant

the difference between maintaining level
flight and losing altitude,

The attendants were not advised in sofh-

cient time that the aircraft was to be
ditched for them to adeguately prepare the

- passengers for a water landing. When the

second ofhicer first came to the cabin, he
told the attendants to close all electrical cir-
cnits to prevent a possible hre as fuel was
to be dumped. This was done, and accord-
ing to the purser and the steward, they con-
sidered these instructions as rontine and did
not interpret them to mean a ditching was

imminent. When the sccond ofhicer next

- returned to the cabin, they could not hear
' him from where they were seated, but from

his actions they knew the aircraft was to he
ditched. They immediately put on their
own jackets but made no attempt to warn
the passengers. Additional lives might have
been saved if previous instroctions had been
given the passengers in the location and use
of the jackets.

The company’s policy of stowing all life
rafts in a single compartment to the rear of
the pilots does not permit ready accessibility.
In this location they are availible only to
the crew, and becanse of the close quarters
in this section of the aircraft, they cannot
be readily launched. In this instance, only
one raft conld be released from its moor-
ings, a5 a sccond raft was jammed when at-
tempts were made to release it. If more life
rafts had been readily available, additional
lives might have been saved.

The mechanics at San Juan who per-

| formed the service om the No. 3 engine and

changed this engine’s nose section said that
all work done by them was performed as
prescribed in the company's Maintenance
Manual. The assistant chief mechanic,
however, did not consider it necessary to
change the engine, althongh a large quan-
tity of metal Aakes was found in the il
hopper, ete. This did not necessarily mean
that these parbicles had traveled through the
enging; however, it did indicate that some
part or parts of the engine had failed. To
determine the extent of this failure, the en-
gine should have been further disassembled.
This was not done. Instead, a nose section
was installed despite considerable evidence
of metal particles in the old nose section
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Research
Rides a Rocket

The Naval Research Laboratory’s
Viking rocket research at White
Sands Proving Grounds, N. M.,
hunts facts, figures and formulas
in the upper atmosphere.

URTLING far into the blue, Naval Research Labor-
H atory rockets ask questions of the earth's upper
atmosphere . . , flash back the answers needed to guide
the designers of tomorrow's piloted and pilotless super-
altitude systems for peace or war. What are the pres-
sures and temperatures of the earth’s atmospheric
layers . . . the high-altitude changes in the earth’s mag-
netic field affecting navigational instruments . . . the
alterations in radio waves caused by the ionosphere . . .
the effects of sun spots on communications equipment
out beyond the filtering effects of the earth’s heavy
atmosphere?

Martin Viking rockets play a major role in this high-
alll:itud:: flight research program. Last summer, the
Viking cracked the world’s altitude record for single-
stage rockets . . . nosing 136 miles into the heavens at
a top speed of 4100 m.p.h. Now, an even more powerful
Viking is being readied for launching. The Martin
Company is proud to be a partner with the Naval Re-
search Laboratory in these vital activities . . . helping
to prove that Americas most valuable secret weapon is

its scientific leadership! Tue GLewn L. MarTiy Com-
raNY, Baltimore 3, Md.
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Builders of Dependzble o Aircraft Since 1909

Davelopers and Manufacturars ofs Mavy P5SM-1 Maorlin seaplanes = Ajr
Force B-37A Conberra night intruder bombers = Air Farce 5551 Motador

aver largel drones « Naovy Viking high-altitude research rockets » Air Fores
XB-51 developmental tactical bamber = Martin girliners s Guided missilas »
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Battery Connectors

Quick Disconnect

Simply push male and female members
together and lock. To disconnect with
minimum resistance, pull back

] sleeve on plug shell and disconnect.
Exceptionally low disengaging force required
(less than 6 1bs., excepting pin friction).
Vibration proof, moisture-proofed

with synthetic rubber insert. Meets

AN pin pattern and voltage requirements,

in accordance with MIL C-5015,

I Plug shell and coupling sleeve are

aluminum alloy, cadmium plated

and iridite-sealed.
(Federal Spec.

QOQP — 416, Type 2.)

8-pin type for both A and B batteries
used in all types of field communication
equipment. “RUGGEDIZED™ for extra
security and long service life: polarizing
stud is ALL METAL and all metal

parts are cadmium plated and

sealed with an iridite sealer,

Cable may be brought out at

any desired side position and

locked. Handy bail makes removal from

inaccessible places easy.

Receptacle Types:

Round flange single

hole panel-mounted, square

flange for 4 bolts, or specially

flanged to specification. All con-
tacts silver plated.

CORPORATIONS, INC.
41 South Sixth Street, Newark, N, )

We invite your Inguiries on any problems con-
cerning connectors, Qur wealth of engineering
experience in this specialty is at your service.
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and the lower front of the power section of
the engine. A dispatch describing the action
being taken was then sent to the company's
Miami office. That ofhice, having received
this mformation, should have issued instruc-
tons to San Juan that this engine be
changed. Due to the condition of the No.
3 engine, the aircraft was not airworthy
when it departed San Junan. .

The analysis of the contents of six sludge
cups from this engine's propeller reduction
gearing defnitely showed particles of metals
other than aluminum. The top #.-inch of
sludge was predominantly silver and iron,
whereas the major metallic constituent of
the remainder of the sludge was lead. The
rate of deposit of material can be expected
to increase in the event of a progressive
failure in the engine. Therefore, the silver
and iron deposit in the top s-inch of sludge
indicated that a progressive failure was
occurring. The above reasoning is in accord
with the observed wear pattern on the pro-
peller reduction pinions and drive gear.

The evidence indicates that the main-
tenance operations of this carrier at San
Juan were not conducted in accordance
with the high standards required for air-
line operation.

As a result of this and similar accidents
the Board has proposed amendments to
Parts 40, 41, 42 and 61 of the Civil Air
Regulations with relation to emergency and
evacuation equipment and procedures, to
assure a greater degree of safety to the
occupants of aircraft flying over water routes.
It has been found that accidents have oc-
curred when there was insufficient time to
adequately plan and prepare for a ditching,
Among others, the following amendments
to the Board's regulations have been pro-
posed:

I. All required rafts and life vests shall
be approved, shall be adequately equipped
for the route to be flown, and shall be in-
stalled in approved locations. They shall be
readily available and easily accessible to the
crew and passengers in the event of an un-
planned ditching.

2. In the case of extended overwater
operations each air carrier shall establish
procedures for orally briefing passengers as
to the location and method of operation of
life vests and emergency exits and the loca-
tion of life rafts. Such briefing shall include
a demonstration of the method of donning
a life jacket. Such briefing shall be accom-
plished prior to takeoff on all extended over-
water flights on which the aircraft proceeds
directly over water. On flights not proceed-
ing directly over water, the brichng shall be
accomplished some time prior to reaching
the overwater portion of the flight. .

The Board is continuing studies of prob-
lems relating to aircraft ditching and evacua-
bion.

FINDINGS

On the basis of all available evidence the
Board finds that:

1. The carrier, the aircraft and the crew
were properly certificated.

2. Weather was not a factor in this ac-
cident,

3. The company's maintenance depart-
ment at San Juan should have been alerted
to a dangerous condition when metal par-
ticles were found in the nose section of
No. 3 engine.
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+. Pan American’s Miami office, having
received information regarding the No. 3
engine from the maintenance department at
San Juan, should have issued instructions
to San Juan that this engine be changed.

5. Due to the condition of No. 3 engine,
the aircraft was not airworthy when it de-
parted San Juan.

6. No. 3 engine failed immediately after
takeoft, which was followed by a partial
loss of power from No. 4 engine.

7. The captain demonstrated questionable
flying technique under the existing condi-
tions.

PROBABLE CAUSE

The Board determines that the probable
canse of this accident was (a) the company’s

inadequate mamtenanee in not changing the
™o 3 engine which resulted in its failure
immediately subsequent to takeoff, and (b)
the persistent action of the captain in at-
tempting to re-establish a climb, without
using all available power, following the criti-
cal loss of power to another engine. This
resulted in a nose-high attitude, progressive
loss of airspeed and the settling of the air-
craft at too low an altitude to effect re-
COVELY.

By the Civil Aeronautics Board:

Donald W. Nyrop
Cswald Ryan
Jash Lee

Joseph P. Adams
Chan Gumey

MEANS
SAVINGS IN
ASSEMBLY TIME
VIA

plafe-lok

& WRITE:

For any lock-nut problem, consult BOOTS Engineers.
Experimental quantity supplied at no charge. Specifi-
cations and necessary technical data on the complete
PLATE-LOK line available in our catalog. %,

foafing anchor

The established efficiency of BOOTS’ line of all-metal self-
locking nuts is emphasized by the internationally used
PLATE-LOK. The BOOTS PLATE-LOK affords weight savings
of 33%...functioning smoothly in temperatures from sub-
zero to 550° F, and complying with AN-M-5 and AN-N-10
specifications. With one or two lugs and right angle base,
for regular or counter-sunk rivets, for welding, the incom-
parably efficient FLOATING ANCHOR PLATE-LOK, is the per-
fect self-locking nut when float is needed. The versatility
of the PLATE-LOK is further accentuated by its use with:

gang channel/

Removable or permanent...in
standard length channels...wide
range of spacings. (Special
spacings can be ordered.)

anchor bases

Plain anchor...one lug...corner...
midget and right angle. Positive
locking action is assurance against
failures due to vibration and
extreme temperature changes.

,/_,/ /A% leyﬁﬁmmw

NORWALK, CONNECTICUT



AIR TRANSPORT
Five-Fold Air Cargo Gain Seen by 1959

® Lockheed study coincides
with Douglas conclusions.

Lockheed Comparison of Cargo Plane Capacities

Pavload Block Speed Ton-Miles

® Findings based on past (Ib.) (mph.) (8-hr. day)

: : Ourtss BAG i vivsn e TR0D 180 9,000
trends, new equipment. Douglts DA, .o ovvrvnennennennes 21,000 200 16,800

Douglas DC-8A. ......cc0nvran-ve 28400 285 32,376
By Lee Moore Lochhisad 10498, ..o oemee s 38,500 305 47,096

Air cargo volume will increase five- Source: “Air Cargo Trends” study by Lockheed Aircraft Co.

fold by 1959 and surpass passenger vol- E — -3
ume. It will give the airlines 37% of

their total revenue, compared with to-

day’s 20% including mail subsidy. So

says a4 new Lockheed Aircraft Co. mar- 40
ket forecast which is called “Air Cargo
Trends.”

The forecast reaches the same con-
clusions as a similar study by Douglas | == 1 . i3
Aircraft Co. early this summer {.*’n-'f.;- |
- rioNn WEEk June 30, p. 67), although
II'IfEI'thIIQEHHE the forecasting IllE:ﬂl-UE:‘i used are dgifa

. . ferent,
with equivalent Other findings of the Lockheed re-

port, released today after 18 months
standard research by Lockheed cargo engineers

A“ conneetors .. R. Hacknev and Charles J. Rausch:
e Bigger profit potential per dollar of
mvestment than passenger business.
The cargo plane can earn 55% of its
cost in one year, compared to 409 for
a passenger plane, Lockheed reports.
Reason: higher load factor, less person-
alized attention required.

¢ 11 billion ton-miles a year by 1960—
a volume equal to dispatch of almost
Built of pressure-tight molded thermo-setting plastic EEEF}L;JW?S;{:}.lt:[}:r:%g[rcﬂrﬂ T g
with silver-plated socket-and-pin assemblies. Pins are e New 1049Bs and DC-6As are the key
to making good on this potential, Lock-

T : : heed says. A fleet of ten Douglas DC-
ductors. Spring in socket locks lead in—prevents acci- Ed= and ten Todkhssd 10408 ol
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developed for pressurized bulkheads!

AVERAGE RATE - DOLLARS PER 100 LBS.

solderless and can be rapidly indented onto the con-

Disconnect one circuit at a time from either : ; S i : -
Eiu’f.’lfﬂr wire sizes AN 20 .n':n;rt{Eh AN 10 dental disconnection., Emnd}r miniaturized panelﬂ with carry 238,416,000 ton-miles a year,

& gl _ which is more than the domestic indus-
10, 19, 22, 26, 37, 62, 73 and 163 individual sockets, trv total hauled last vear, Lockheed esti-

have been selected for use in latest Air Force and Navy mates. The Super Connie 1049B’s ca-

aircraft. Most Burndy miniaturized panels fit in the pacity is 45% greater than its moden
C I\ Y P Douglas equivalent, the DC-6A, Lock-

same bulkhead space as standard AN connector shell hacd aliims. 1945 1946 1947 1948 1949 1950 1951

sizes. Other socket multiples and sizes may be quickly ® Growth trend in the market will YEAR
speed up later in the decade as airlines

modemnize flight and ground cargo 3:4 NEW SURCHARGE OF 20¢ / PACKAGE
equipment, replacing old planes with NOT REFLECTED IN RATE

1049s and DC-6As (Chart 2). CHART 1. Rate comparison, air-rail-truck for 100-1b. shipments, Burbank-New York.
¢ Regardless of rate trend, the ’-Jlrfrugh

market will expand about as prcchctf:d

\LMDTDH TRUGK [

produced to your design requirements,

For full details, write—

Lockheed says. One reason is that it is control, quicker delivery, and customer a steady trend. Express and mail, to-
not the air rate alone that counts, but acceptance as a means to cut down ma-  gether w ilh freight, make up the over-
- " - I i . = e
A.f(l'ﬂ" its relation to the rising cost of com- terial shortages, crating requirements, all “cargo” category.
petitive surface transport (Chart 1), damage in shipment and effect of plant -.a"urfrmght mushroom prediction by
P'ﬁd"‘ls Air-freicht grows automatically with shutdowns. Lockheed “will depend to a large extent

the industry trend to tichter inventory @ Air express and mail will increase in  on the plan of action followed by the

BURNDY ENGINEERING COMPANY INC., NORWALK, CONNECT. EURNDY CANADA LTD., TORONTO 8, ONT. 52-29
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New Manual on

Push-Pull Controls iz a clearly illus-
trated treatise to familiarize design
engineers with the design principles
and operation of Simmonds Push-Pull
Controls and Attings. Shows construc-
tion features and components and tells
in detail how to plan, lay out and n-
stall an efficient system of push-pull
controls for precise, versatile trans-
mission of motion. More than two
million Simmonds Controls are now in
service in a wide variety of aircraft
and industrial installations.

For your free manual, write:

SIMMONDS

AEROCESSORIES, INC.
TARRYTOWN, NEW YORK

Bronch OMicer: Glendole, Colif. = Daylon, Ohio

Dollos, Texar® Woshington, D.0. * Monireal, Canoda

DESIGN
ENGINEERS

AN

DRAFTSMEN

With Experience on Alrirames.
Equipment Instrumentation, Hy-
draulics & Structures

A0

TOOL DESIGNERS
and PLANNERS

LOFTSMEN
DESIGN CHECKERS

With Aircraft Experience

® This is a long-lerm program fea
turing the design ond development
of advanced JET ATRCRAFT. offer
ing recogmition of ability and op:
portunity to advance. Top salariss.
Alr-conditionsd offices. Ideal subur
ban living conditions.

KAISER METAL PRODUCTS, Inc.

Radcliffe St. Bristel, Pa.
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CHART 2. Growth patterns of airfreight, mail and express as plotted by Lockheed.

air carriers.” T'he lower limit shown on
Chart 2 (bottom of shaded arca) for
1960 takes the more conscrvative as-
sumption that airlines do not modern-
ize air and ground equipment more
than they presently plan to. The upper
limit (top of shaded area) assumes the
airlines buy new flects of 1049B and
DC-6A planes and new, efficient ground
handling equipment and freight ter-
minals.

“This upper limit also assumes,” says
Lockheed, “that the airlines wall effect
a positive campaign to increase air-
freight’s overall participation in the
cargo transportation field and that air-
freight rates will continue to maintain
a downward trend in relation to the
balance of the transportation industry.”

Lockheed reports hopefully that re-
cent new cargo plane orders by Slick,
American, Flying Tiger, Seaboard &
Western indicate the “new trend in
the air cargo industry—that of buying
equipment specifically designed for the
job rather than converting obsolete pas-
senger airplanes to haul cargo.” On
this subject, Lockheed concludes:

| “Other airlines must follow this trend if
| they expect to meet this competition

both in speed and economy of opera-
tion.”

This re-equipping “will inangurate a
new upward slope on the trend curve,
just as new passenger transports have
always influenced that segment of the
transport industry,” says Lockheed.

Even the billion ton-miles of air-
freight predicted for 1958 would be
only one-third of one percent of 1950
inter-city surface trafhc on commodi-
ties capable of being airlifted, Lock-
heed finds.

| P Predicion Method—The Lockheed

forecast is mainly based on future pro-
jection of past trends, as in Chart 2.

The new upturn at the latter half of
the decade is based on Lockheed's con-
clusion that new equipment will give a
new growth trend to air cargo as new
technological developments have to
other transport busimesscs.

The Douglas prediction was based
more on correlation of volume with
rates, which it forecast would drop
from 18 cents to perhaps 12 cents a
revenue ton-mile by 1960 (AviaTion
WEEK June 30, p. 67).

Both reached about the same con-

clusion—five- to six-fold. increase in
potential.
P Passenger Lines Cauntious—The sched-
uled passenger airlines recently made
a cargo forecast of their own. Instead
of a fve-fold increase, the Air Trans-
port Assn, sces only a 63% gain in
the cargo volume of its passenger air-
line members. The same ATA fore-
cast sets an S52% rise in passenger
business.

The ATA cargo prediction, how-
cver, does not include the specialized
all-cargo carriers; they are not ATA
members. Flying Tiger Line has seven
DC-6As on order, Slick five DC-6As.
and Seaboard & Western five 1049Bs.

Allowing for possible overoptimism
by the sellers of cargo planes—Douglas
and Lockheed—and overconservatism
bv the passenger airlines association,
the 1960 air cargo expansion forecasts
seem to average out somewhere be-
tween two-fold and six-fold.

Regardless of rate of expansion to
1960, however, few deny that the
ultimate potential for moving cargo 1s
sreater than that for moving passengers,
the Lockheed study concludes. Rate of
air cargo expansion this decade depends
on some unpredictable variables such as
surface transport rates, airline financing,
war and business.
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New Planes Assigned
To Reserve Fleet

All four-engine transports delivered
to U.S. owners after the end of this
month must be modifed to be capable
of 48-hour mobilization for overseas use
by the Military Air Transport Service.

Changes mamnly involve readiness for
conversion to 2,500-mi. range, celestial
and long-range radio navigation facili-
ties and light cargo accommodations.

This directive by Commerce Depart-
ment’s Defense Air Transportation Ad-
ministration evolved from two year's
planning that started under the Na-
tional Security Resources Board. De-
fense and Air Force have approved the

lan.

E‘O]:-tiun on Extras—Modihcation spec-
ifications and contract prices are de-
termined by the Air Materiel Command
in negotiations with the individual air-
lines. The airlines (and a few corporation
owners of four-engine transports) have
the option of getting the extras put on
the new planes at the factory or later,
depending on cost and convenience.

Meanwhile, the airlines are going
ahead with prototvpe modification of
one of each type from the 295 existing
transports assigned to the Civil Re-
serve Air Fleet by DATA and MATS.
This flect is slated for the initial airline
maobilization in event of war.

Cost experience on modification of

these first planes will be the guide for
AMC in settling contract terms with
airlines for modifying the rest.
» Allocation Problem—With the air-
lines committed to send many or most
of their four-engine planes overseas in
a war, allocation of remaining planes
among the airlines for commercial serv-
ice becomes a problem. The Civil Aero-
nautics Board already has sent out tenta-
tive quotas to the airlines and last week
received the last of their individual pro-
tests to the proposed allocation.

The Board has promised to issue
final allocations by Dec. 22. Under the
CAB program, local service routes
would lose almost all their planes to
the more important trunk routes. For
instance, Northeast might lease some
DC-3s to American and United, Since
American is slated to turn over a large
gﬂpﬂrtinn of its DC-6s to the airlift,

elta would operate more of the AA-
Delta interchange with its own DC-6s.

Aviateca’s New Service
(McGraw-Hill World News)

Puerto Barrios, Guatemala—Nonsked
passenger and air cargo service between
this Caribbean port and San Salvador
has been inaugurated by Aviateca, Gua-
temala’s government-owned airline, fol-
lowing a long delay caused by friction
between the two neighboring republics.
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SEAT SIDE
PANELS AND
ARM REST -
LEATHER

NOTE: BOLTS AT (B)
EXTEND THROUGH HOLES IN
FLOOR COYERING AMD SECURE
WITH MUTPLATES ON UNDER SIDE OF

i

AR SICKNESS
STOWAGE

FLOOR BEAM AND OVERWING FLOOR SUPPORT BEAM.

MOTE: BOLTS AT (A) EXTEND THROUGH

OVERSIZE HOLES IN WAINSCOT TRIM AND
SECURE WITH MUTPLATES ON OUTBOARD

SIDE OF SEAT ATTACHMENT CHANMEL.
(2 PLACES, EACH SEAT ASSEMBLY).

UPHOLSTERY 5LIP COVERS WITH
INTEGRAL HEADREST PILLOW -

GOODALL BEDFORD CORD AND

BRIDGEFORT FABRIC,

OPERATING TILT-BACK ADJUSTMENT
KENMOB RELEASES MECHANMICAL SEAT
BACK LOCK MECHAMISM., HRELEASE
KMOB TO LOCK.

<) RUBBER SUPPORTED
BY NYLON FABRIC.

ARM REST AMD
SIDE PANELS -

14 O PER 5Q YD
LEATHER

TO REMOVE SEAT ASSEMBLY,
UNSCREW 2 BOLTS AT (A)
AND 2 BOLTS AT (B, TO
INSTALL, COMMECT SEAT
ASSEMBLY AT (A) AND (B).

DESIGH STRESS - %G

CONVAIR 340 SEAT features are detailed in this itemized engineering sketch.

Aviation Safety

Good Seat Engineering Saves Lives

By Alexander MeSurely

Increased attention to design of air-
liner seats, coupled with the inherent
strength factor of pressurized cabins,
already has paid some handsome divi-
dends in the number of passenger lives
saved.

Credit for the greater emphasis on
crash-protection in new airliner cabins
can be divided between Cornell Uni-
versity’s Crash Injury Research organi-
zation in New York and the U. §S. plane
manufacturers and engineers willing
to make use of the facts which CIR’s
accident analysis work continues to
develop
> Seat Engineering—Development of in-
creased safety factors in the passenger
seat supplied for the postwar Convair
240 and the later 340 offers one of
the best current examples of intelligent

engmeering to meet the crash protec
tion problem,

The Convair seat back incorporates
several design features tending to mini-
mize injuries to the passenger who
might be thrown into the rear of the
seat in front of him.

Light sheet-metal construction is
used throughout the seat back with a
padding of foam rubber. Progressive
vielding of the sheet-metal structure
under impact provides a substantial
cushioning effect for the head or upper
torso of a person who might happen to
be thrown against it under certain crash
conditions.

» Pushes Forward—Convair has de-
signed the seat back to move forward
from the rear, which provides another
clement of protective yield under crash
conditions. Also, the airline hostess
now can quickly adjust the seat backs
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to upright position without pushing
the “recline button.”

Forward and rear seat beams are large
diameter 24S8'T" dural tubes. The aisle-
side structure is a welded assembly of
one-inch 618T tubing riveted to the
fll'.!ﬂ"n".ll'd and rear I:I'I.]'.Il'l].][' CraAnsSverse
beams.

The outboard structure is designed
to conform to the contour of the air-
plane. This seam-welded closed box
structure of 61ST alloy sheet incor-
porates ferrules for attachment of the
seat to the side of the fuselage. Seat
structure 15 divided into halves by a
tubular spreader bar also of 615T ma-
terial.

It stabilizes the forward and aft

beams and provides sockets for the
center arm  rest.

Cushions for seat back and seat are
of rubberized hair in airfoam rubber.
Seat-bottom cushions are supported by
lightweight nvlon cloth laced tightly
between forward and rear beams. Re-
siliency of the nylon cloth and of the
cushions makes additional springs un-
Nnccessa [y,

Seat backs are of simple torque box
design made of light-gage .032 24ST
sheet alloy.

The telescoping seat locks used
provide an infinite number of locking
positions for the rechning backs.

IF'our attach points are provided for
the newer 340 seat, two on the side of

RANGE EXTENDERS IN QUANTITY

... by PASTUSHIN

Super-streamlined, light-weight, aluminum jettisonable fuel
tanks to increase range and combat effectiveness of America’s
fighting aircraft are being produced in great numbers by
Pastushin’s modern precision methods.

AIRCRAFT FUEL TANKS = SEATS * LANDING FLAPS
AILERONS = TAIL SURFACES = BOMB BAY DOORS
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5651 West Century Bouleverd « Los Angeles 45, California
LOS ANGELES INTERNATIONAL AIRPORT, LOS ANGELES, CALIFORNIA

the fuselage and two on the floor at
the aisle side. Either bolt-type studs
or quick-release studs may be specified
by the purchascr.
B Crash Analysis—The Northeast Air-
lines crash of a Convair 240 in Flushing
Bay, near La Guardia (N. Y.) Airport,
Jan, 14, 1952, provided an unusual
case for study of the protective qual-
itics of properly designed seat backs
equipped with the modern safety belt
installation designed to withstand 3,000-
|b. loads, combined with the favorable
environment of a strong, pressurized
transport fuselage.

Analvsis showed that the airplane
ditched in 15 ft. of water during mini-
mum visibility conditions while making

_ a normal approach of about 135 mph.

at a normal rate of descent of about
500 ft. per min. The right wheel
touched the water frst, swerving the
airplane to the right. Then the nose
gear, left main wheel and wing struck
the water. Impact tore off the land-
ing gear, left wing and left engine
nacelle. Right wing suffered less dam-
age and staved with the hull.

»No Passengers Killed—All 33 pas-
sengers and crew of three escaped un-
hurt or with injuries regarded as minor,
with three exceptions. One had a
fractured hand. another a contusion of
the spine and the third a slight injury
to the kidnev attributed to the twisted
position in which the passenger was
sitting when the plane hit. Pilot and
co-pilot reportedly struck their heads
against the glare shield in the cockpit
without severe injurv. The stewardess,
in the “safety” seat farthest aft in the
cabin, was uninjured.

Advantage of the special Convair seat

back design is indicated by the fact
that backs of six seats were struck
hard enough to cause permanent de-
formation of the structure, presumably
bv the heads of passengers sitting be-
hind them. It is probable that other
seat backs served as metallic cushions
for other passengers’ heads without
causing plastic deformation of structure
or head injuries.
» G-Loads—FEstimates are that the hull
and wings absorbed peak loads in the
range of 10 to ]5£ in the impact.
Crash Injury Research investigator A,
Howard Hasbrook studied the crash
wreckage, and the photographs he
took indicated that seat and seat
anchorages met and may have ex-
ceeded prescribed CAA design load re-
quirements of 6G forward, 6.6G down-
ward, and 1.5G sideways. Failure of
some seat anchorages indicates that
these loads were exceeded, although the
mean force of deceleration from frst
impact until the plane stopped did not
exceed 2 to 3G.

Approximately 63% of the seats in
the forward cabin area had failures of
anchorages. Only one-third of the rear
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RECLINED and upright seat positions,

SEAT BACKS GAVE but seats held.

seats broke their anchorages in the
center and aft area. Analysis attributes
this principally to localized force on
the bottom of the fuselage partially due
to tearing off the nosewheel. These
forces were transmitted with only slight
modification through the strong center
section structure to the cabin center.
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The new Convair 340 seat, a devel-

opment of the 240 seat designed by
G. K. Sherman, Convair senior de-
sign engineer, is built to withstand
design loads of 9G, forward, 8.5G
downward, 5G upward, and 3G side-
load, and is considered by Convair as
one of the most advanced seat struc-
tures now in use.
» Future Trend—Studv of the North-
east 240 crash indicates a future de-
sign trend to even sturdier structures
than the 340 seat. The trend 15 ex-
pected to be felt in smaller executive
and business aircraft as well. One new
tour-place design, Prof. Otto Koppen'’s
Helioplane, is being designed with seats
which will take 15G loads fore and
aft.

Expectations are that the modern
pressurized transport hull is capable of
taking crash impact loads perhaps in the
neighborhood of 30Gs, with relatively
slight damage. If this is true, designers
of interior cabin structure are not get-
ting full advantage of their basic struc-
ture when they design seats which
would fail at perhaps one-third of the
load that the hull will take.

Hasbrook, and Hugh De Haven,
director of Crash Injury Research,
think that the now phenomenal safety
record of the Northeast 240 crash at
New York virtually can be assured in
a large percentage of air transport ac-
cidents of the future if the airline
operators insist on a few well-defned
design precepts:

e Design scat backs of ductile metal
structure that will cushion the shock
of head or body contact without serious
Iury.

e Design scat backs to fold forward
to provide further “give” at inmitial
nmpact.

e Anchor scats firmlv to primary struc-
ture of the airplane, so passengers will
“stay put” under relatively high G
forces.

e Anchor passengers firmly to their
seats with snugly tightened 3,000-1b.-
load seat belts now required by Civil
Air Regulations.

Braniff Asks Higher
Domestic Mail Rate

Braniff Airways has asked Civil Aero-
nautics Board to set a higher temporary
domestic mail rate than the 53 cents a
ton-mile proposed by CAB. Reason
given is Braniff's merger with Mid-Con-

tinent, which was still a subsidized car- !

rier. The Board argued that eficiencies
gained by the merger should make the
merged company able to get along on
the non-subsidy 53-cent rate.

Since the rate is only temporary,
CAB has plenty of time to consider
Braniff's plea. Post Office department
demanded a full hearing on the Board's

Over 85% of the torque wrenches

uged in indusiry are

TORQUE WRENCHES ||

Read by Sight, Sound or Feel. E'

i b i
5 1’"."..':-1' :F_J.- %

® Permanently Accurate

e Tl e o i .."

...'_'|
J >

® Practically Indestructible | g

® Faster—Easier to use
® Automatic Release

@ All Capacities

in inch ounces . .. inch
pounds . . . feot pounds
(All Sizes from 0-6000

ft. [bs.) ,"'r: v

Every
manufacturer,
design and
production man
should hove

this valuoble
dota. Sent upon
reguest.

| military perform-

NOW
AVAILABLE

—

SPECIFICATION

SHOCK TEST
INSTRUMENTS

Provides cali-
brated impacts
agsrequiredin

ance testing of
motors, switches,
relays, instru-
ments. Capacity
750 pounds force.

We supply custom engineered performance
ond environmental test equipment. In-

quiries invited.

315 Eost Franklin Ave., El Segundo, Calilf,

INC.




-
f._,,.-

on top...

=
- -J""-FF‘

EQUIP YOUR AIRCRAFT WITH THE
ACCURATE, DEPENDABLE, LOW-COST

FLITE-TRONICS VISUAL-AURAL

MB-3

{Patent Applied for)

MARKER BEACON RECEIVER

Available NOW...CAA Approved!

The MB-3 odds saofety and cuts the fatigue factor of instrument, “on top” and marginal
weather flying. The MB-3 three-light marker gives occurate position fixes along radie ronges
and ILS aopproaches by a distinctive colored light plus audible indication to identify the par-
ticular type of 75 me marker facility the aireraft flies over. Because of its low weight and
smoll size the MB-3 is ropidly going into service with personal, executive and airline gircraft,
Complete specifications and illustrated features of the MB-3 may be had on request,
Write for your copy and name of dealer nearest you — TODAY!
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CUTTER
catalog '

Just off the press. A special catalog
of routing and milling cutters for the
non-ferrous metalworking indus-
tries. The spiral routing bits and
carbide milling cutters listed and |
shown in this catalog are especially
designed by Onsrud for the Aircraft
Industry and have been tested and
proved over the years by leading
aircraft manufacturers. Every shop
superintendent, engineer and execu-
tive should have this book con-
stantly at hand for ready reference,
when buying cutters and planning
production. Mail coupon for your
copy today.

Onsrud Cutter Manufacturing Co.

. —— i e

Low Thermal mass gives fast ther-
mal response. Withstands extreme
under or overshoots of temperature,
Used on America's outstanding mil-
itary aircraft for thousands of hours
of actual flight time, Precision
made to the most critical instru-
ment standards. Approved by
AMC. Write for full details. Inqui-
ries on special problems of thermal
control are invited,

Onsrud Cutter Manufacturing Co.
800-820 E. Broadway
Libertyville, lllinois

Please send new 52-A Catalog for
non-ferrous metalworking cutters,
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l Firm . ;
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| onginal proposal of a permanent 53-

cent rate for Braniff. Post Office, skepti-
cal of Braniff's ability to make good on
that rate, asked CAB to require the air-
line to set up an “earnings equalization
reserve” if the Board set a permanent
rate as low as 53 cents a ton-mile. This
delay has led CAB to propose the
temporary rate in the interim while the
“equalization reserve” is debated.

Nonsked Licensed

Canadian Air Transport Board has
licensed Rochester Aeronautical Corp.
to Hly nonsked charter services from
within 50 mi. of its Rochester, N. Y.,
base to any point in Ontario, Canada’s
Atlantic Coast provinces and New-
foundland, south of 52 deg. latitude.
The carrier is restricted to using planes
having disposable load not exceeding
6,000 1b. The service may not deliver
trathc between Canadian points.

SHORTLINES

» Air France will get 30 new planes
next year, including Super Connies,
Vickers Viscounts, the French Breguet,
and Britain’s jet Comet,

» Air Transport Assn. decides Dec. 9
whether to adopt a monthly sample
survey of traffic origin and destination,
now proven practical by ATA staff. This
data used to be collected semi-annually
and published two vears later. |

® American Airlines airfreight volume
topped 51 mulhon i October with
more than 4 million ton-miles carried—
an industry record which AA says it
hopes to surpass again in December.

> Australian National Airways will get a
government loan to buy second-hand
planes in sterling areas.

» Braniff International Airwavs nine-
months revenue passenger miles gained
21% over a year ago. . . . Company has
appled, along with United and Conti-
nental, for one-plane through service
from Pacific Northwest to Kansas, Okla-
homa and Texas via interchange at
Denver, starting with UAL DC-6s and
adding Braniff and Continental DC-6s

later.

* British DFuropean Airways predicts
48-64-passenger copters flving 160 mph.
bv 1960, but subsidy is needed to de-
velop two prototypes, costing $10 mil-
lion, says Chief Executive Peter Mase-

fheld.

» British Overseas Airways eastbound
trans-Atlantic passenger traffic gained
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49% and freight 29% April-September
over a year ago, . . . Company will cut
its winter service i half, although
TWA and Pan American are cutting
only slightly.

» Central Airlines QOctober traffic hit an
all-time high of 5,008 passengers, with
record load factor of 209, showing
that some locals still have a long way
to go for self-sufficiency.

» Chicago & Southern interchange with
TWA for the New York-Pittsburgh,
Memphis-Houston service will get CAB
approval. It will not compete with East-
ern’s direct New York-Houston monop-
oly route.

*Civil Acronautics Board plans pre-
hearing conference on its “general fares
imvestigation™ in a few weeks, Since the
previous conference, the airlines with-
drew their plan to drop roundtrip dis-
counts. Main issues now are general
fare level and question of tapering unit
fares with increasing distance. . . . CAB
will wait several weeks at least before
replacing G. Bernard Slebos, chief of
Routes and Carrier Relations division.
He is joining Pan American as director
of economic planning. . . . CAB has ap-
proved scheduled and nonsked military
business contracts for another vear.
Nonskeds, prevented by Board rules
from increasing civilian business, now
arc concentrating on the unrestricted
military contract business.

» International Civil Aviation Organi-
zation has set limits on the number of
documents needed for air entrance and
transit in intermational travel, an 1m-
provement on the 1950 move to cut
red-tape hampering travel. Visas, transit
permit and currency restriction are the
chicf items. New rule also helps private
and nonsked business, not covered in
the 1950 agreement,

» Pacific Northern Airlines first year of
United States-Alaska trafhc ending
Sept. 30 totaled 19,335 passengers,
1,232,669 ton-miles cargo and 240,473
ton-miles air mail. Total PNA traffic
that year on all routes is up 68% for
passengers, 325% cargo and 178% mail
compared with a year ago.

® Pan American World Airways starts
service to Rangoon Dec. 3. . . . Com-
pany has made its 40,000th trans-
Atlantic flight, will operate 28 round-
trips a week this winter, nine more than
a year ago. Summer trafhc was 509
heavier than a year ago.

» Pioneer Air Lines October traffic of
18,109 passengers was 13% over a year
ago and was an all-time record. . . .
Company flying 36-passenger Martin
2-0-2s, averaged 151 passengers per reve-
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nue-mile flown, compared with 104
bwo years ago,

> Trans World Airlines 15 expected by
CAB to ask a ‘round-the-world route 1n
the “Northwest Airlines, et al. trans-
Pacific certificate renewal case,” pre-
hearing conference on which was slated
for last week. . . . Company's Bombay
Tokyo survey flight returming to U.S.
across the Pacific this month 1s a starter.
. . » Company plans 26 trans-Atlantic
roundtrips a week this winter, compared
with Pan American’s 28.

» United Air Lines reportedly has an

agreement with a third Japancse appli-
cant for trans-Pacihe certibicate—Imo
Shipping Company, which would Hy
Tokvo-Honolulu, meeting United there.
. » . UAL October revenue passenger
miles at 229,266,000 were up 29% over
a year ago although down 4% from
September. . . . Company faces a mili-
tary demand for flight engineers at co-
pilot-level pay.

» Wisconsin Central has a CAB show-
cause order for temporary mail pav of
$790,368 from Mar, 1 to Aug. 1 this
vear, equal to 55% cents a plane mile.
New present temporary rate 15 673 cents.

.-i_.-'
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so big in

BRAKING
SAFETY!

Westinghouse
AP-1
Brake Valve

Operaling pressure;
J000 psi

Proof pressure:
4500 psi

Burst pressure:
7300 psi

Weight: 1 Ib.

Just a pound of prevention is worth
untold savings in safer operation and
protection of aircraft equipment. The
Westinghouse AP-1 Brake Valve—
weighing no more than a pound—
assures control of any degree of brak-
ing pressure in conformance with
runway conditions.

The Westinghouse AP-1 Brake
Valve permits application of a regu-
lated pressure . . . as compared with

So little in weight ...

dumping full braking pressure by
other means. Used as an emergency
hrake, it minimizes the harards of
overbraking with the attendant risks
of tire skid, ground looping, and
tire blow-our.

This brake valve possesses a main-
taining feature whereby the degree of
pressure 1s astfomatically maintained
against overcharge or pressure drop
in the braking system.

AIRCRAFT SECTION

\W/ESTINGHOUSE

AIR BRAKE COMPANY

"
WILMERDING, PENNA.
INDUSTRIAL PRODUCTS DIVISION
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DIVISION OF UNITED AIRCRAFT CORPORATION

[/

ASTING AND FORGING /
&

Immediate opening available for a Casting and Forging
Engineer. Duties pertain to the design of cast and forged
parts for military aircraft. Job responsibilities involve the
solution of casting and forging design problems where factors
of cost, production schedules and conformance to engineering

specifications are involved,

Apphicant should have experience as engineering spe-
cialist in large design organization. Job requirements include
Engineering degree plus five to six year's experience in design
and production of various castings and forgings.

Housing readily available near our plant area in Dallas.
Moving allowance provided. Company benefits include retire-
ment program, cost-of-living payments, and insurance

programs.

All inquiries will be held confidential. For further infor-
mation contact Engineering Personnel Section, P. O. Box 5907,

Dallas, Texas.

CHANCE VOUGHT
AIRCRAFT

CHANCE
VOUCHT
=

Dallas, Texas

|| Where to Buy

PRODUCTS - SERVICES
ACCESSORIES

SHIPPED DIRECT TO YOU!

SAVE time—SAVE money. Get
— hnndleﬂmggenlusdr:n“n:;’ f;::-ﬁ.'_

LF prder, Rubber :
D pasy way. Buy by mall. Low

. &’:‘1'2"4‘""
Prices. Rapld Service.
1FHEE::|t|Ingt1rputjlus FH[E

WALLACE STAMP €0. **1ov tngeies 1s. cait. |LALIIE

REPLIES (Boxr No.): Address to affice nearest glon
NEW YORK: 330 W. (ind SI, (36)
CHICAGO: 580 N. Michigan Ave. (11)
BAN FRANCISCO: 68 Post Bi. (§)

AIRCRAFT
d

AIRCRAFT

ENGINE
MECHANICS

Executive transport operator offers permao-
nent employment to qualified mechanics

and speciolists experienced in overhaul
and major repair.

Reply with details and references
to

General Motors Gorporation
Detroit City Airport
Detroit 5, Michigan

92

AERO ENGINEER
MECHANICAL ENGINEER

Do vou have INTERESTS and responsible EX-
PERIEMCE in STRUCTURAL CRITERIA —
THERMO-DYNAMICS (combustion, diffusers)
MECHANICAL DESIGN especially turbines?

If 50 CONTACT this alert exponding orgoniza-
tion located in America’s vocationland. An
excellent salory PLUS many intangibles awaits
you., GRADUATE STUDY PRIVILEGES. ALSO
JR. ENGIMEER POSITIONS,

FluiDyne ENGINEERING CORPORATION
425 Morth 7th 5t. Minneapolis, Minn.

CO-PILOT MECHANIC

Exp, eco-pllot mechanie ofi new Exeoutive Twin
Beechorait based In Marviand., Mozt hold A & E,
Pilot Commercial certificates & reasonable amown
ltl-'H-ITil.I.I-'I'I;"HT. txp.  Extensive Twin-Beech mech. exp,
Fqiired.

P-5979 AYIATION WEEK
330 W. 42nd 5t Mew York 36, N. Y.

to the

ENGINEER

who is secking a real
CAREER OPPORTUNITY

The leading independent designer ond manu-
facturer of metal rotor blades for helicopters
has permanent positions for two project engi-
neers with five yeors” exparience in aircraft lay-
out and design in structure and fittings, plus
the ability to organize, coordinate and man-
oge a complete project through design and
experimental development. Company hod 23
employees 15 months ﬂ?ﬂ-—] 50 tedoy. Here is
;:hnn:n to "hand-pick™ that elusive "bright
uture.”

PREWITT AIRCRAFT CO.

MAdison 6-6500—Clifton Heights, Pa.
(four miles from Philadelphia)

YOUNG AND AGGRESSIVE

PUBLIC RELATIONS AND
ADVERTISING MANAGER

Meeded ot Once. By Leading Local Aviation
Business., Eastern Pennsylvania Area.

P-5830, Aviation Weak
330 W, 42nd 8t., New York 36, N, T,

POSITIONS YVACANT

FIELD ENGINEERING Representntive: Fro-

pressive Manufacturer, Automatic Contrals
has opening for Technical representative call-
ing major aireraft accounts. Midweat location.
Ausra cngineering sales background necessary.
Snlary and bonus. Permanont career. FP-6811,

Aviation Weelk.

LEADING PRODUCER of metal rotor blades

for helicopters seeks Lwo project engineers
with flve years' layout and design experience
with nireraft structure and fittings. Prewitt
Alreraft Co., Clifton Heights, (Buburban
Philadelphin,}) Pa.
SALES ENGINEER under 30 wvears old with

n Mair for writing wanted. Good job and
future open in advertizging department of o
woll-known inztrument compazny located In
Now England. P-8051, Aviation Week,

TECHXICAL WRITER wanted: If you have
a technical background, some snles experl-
ence, and can write we have a good job with
a Tuture walting for vou in the industrial ad-
vertlsing field. P-804%, Aviatlon Week,

TOUNG ENGINEER wanted who llkes to

write, Should have somée experience in sales
warle, F-6048, Aviation Weel.,

WANTED AERONAUTICAL Engineer Lo teach
aeronatutical englneering in program of
Flight S2afely conducted for USAF by Unl-

vorsity of Southern Callfornia. Desirable quall-
fications; B.8. in A.E.; teaching and practical
axperience In aerodynamics, structures, eLc.

Salary $7000 to $9000, depending on qualifica-
tiona. Address Dr, Louig Kaplan, Office of
Flight Safety, Univeraity of Southern Call-
fornia, Loa Anpeles 7, Californka.

POSITIONS WANTED

ATR PILOT Airline experience, BSinglée nhd

multi engine land and sea alreraft and
engine's license (ALE) age 31, 5100 hra, All
transport types, Engineering Background.
PW-L9094, Aviation Weel, =
EXPERIENCED PILOT. Over 10,000 hours.

Multipengine B X e e In Bescheraft,
Lodestar, DC-1, Di-4, Constellations. 6 years
fordsign seryviee, Degire mpositlon n U.SA.
PW-6040, Aviation YWeek, =
MECH., EXGINEER with Commmercial Pilot &

GEY Licenses for po=zition combinlng Engl-

neering and flying. Age 27, Bingle. PW-5389,
Avinton Weesk, =
COMPANY PILOT or sales Hep, Adrline and
gales background. All ratings including A & E
Amphibian exper. College Grad., family man,
domestic or foreign. PW-6717, Aviation Week.

— O ¢ o o —

PILOT, 5000 hrs—18 wrs continuous Aying,

3500 multi. ATR, Fl, E Mech. ratings. Age
37. Eager. Ex Ref., PW-5853, Aviation Weeak,
TOP FLIGHT Salesmanager — M.E. Back-

ground: 20 vears successful =ales manage-
ment and technical sales experience; age 41I.
Presently sales and service manager for manu-
facturer of technical specinlty in field of
Euided misiles, electronics, and aircraft goas
turbines, My personal sales Iin excessn of 31
million past 12 months, Sirong contactes with
Buaier, Boord and USAF as well as industry.
Desire connection where my full eapabllities
can be utilized, PW-5355, Aviation Week.

ADDITIONAL
EMPLOYMENT
ADVERTISING
ON PAGE 95

MANUFACTURER’S AGENT

Mow covering Eastern holf of the U. 5. on
technical specialties. Can handle one or two
more lines in airframe, enginé or electronics

tields.
E & M SALES CO.
207 SHOSHOME BUFFALD, M. Y.
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A MESSAGE TO AMERICAN

Just how prosperous are the people of the
United States?

The sole purpose of this message is to help
clear up the confusion and controversy that
surrounds this important question.

To find out how much prosperity, or mate-
rial well-being, the people of the United States
now enjoy, it is necessary to get answers to
these questions:

1. As compared with other times, what is the
total amount of goods and services that we
have available for our enjoyment?

2. How great, on the average, is the share of
each American in this prosperity?

3. How does our prosperity compare with
that of other nations?

National Product at Peak

The government statisticians who do the
bookkeeping for the nation produce a figure
ralled the Gross National Product. It is sup-
posed to be the total obtained when you mul-
tiply the amounts of everything we produce by
the prices of everything produced. This year
the GNP, as it is commonly tagged, will add up
to something like $345 billion.

Since this will be the highest total that GNP
has ever attained, some people will acelaim it
as evidence that we now are enjoying the
greatest prosperity on record.

How PROSPEROUS
Is The USA?

INDUSTRY » ONE OF A SERIES

The GNP, however, is not an accurate yard-
stick of prosperity. It may go up because of
price inflation alone without any increase at
all in the output of goods and services. Also
the GNP includes very large amounts of
goods and services, such as those for the mili-
tary, which are in fact a result of misfortune
rather than of a condition that might properly
be called prosperity. Moreover, there is no de-
duction from the GNP to make allowance for
the equipment that is worn out in producing it.

Little Recent Progress

When we make adjustments such as these —
to find out how much of our production really
is available for the use and enjoyment of the
civilian population —the adjusted national
product since the beginning of World War II
comes out about as follows. The effects of price
inflation have been removed from these figures.

YEAR | ADJUSTED NATIONAL PRODUCT
Billions 1951 Dollars Tndex (1946= 100}
1940 $176.2 76
1946 232.5 100
1947 | 240.7 104
1948 244.3 105
1949 239.7 103
1950 260.9 112
1951 267.9 115
1952 264.3 114




From this table the {act stands out that prog-
ress in raising our level of prosperity has been
halting. What progress we have made came in
a few dramatic increases before or after a mili-
tary build-up. Aside from those, the progress
has been fairly slow. This year, 1952, it has
been particularly discouraging.

Again, when account is taken of the number
of people who must share in the goods and
services that are available, our progress is
even less marked. This is shown by the follow-
ing table which gives the share of the average
American in the national produet. This, as the
table indicates, is arrived at simply by dividing
the total of available goods and services by
the population on hand to share in them.

ADIT TEn"f'iEl'.l ATWUSTED
MATHINAL NMATIOMNAL
YEAR POPULATION ]-’H[IH]I'H"I" PFPRODUCT
) Billions
Milliona 1951 Duollars Per Porson
1940 132.0 $5176.2 21.335
1946 141.3 232.5 1,645
1947 144.0 240.7 1,672
19485 146.6 244.3 1.666
1949 149.2 239.7 1,607
1 95() 100.6 260.9 1,732
1951 154.4 267.9 1,735
1952 156.9 264.3 1,685

Here it is clear that we have made little or
no headway since the end of World War II.

U.S. Compared to Other Nations

Although we are making slow progress in
Increasing our prosperity, as measured during
recent years by the amount of goods per
person, we still are by long odds the most
prosperous people on earth, This can be seen
from the following table. It offers a rough
measure of how the adjusted output of goods
and services per person in the United States
compared in 1951 with that in a number of
other countries:

COUNTRY PER PERSON
United States . _ _ $1.735
CanAdA. . . ..t 1,231
United Kingdom ............ 614
France ............. i 510

To figure more closely “"How Prosperous is
the U.S.A.?7” we must answer a number of

other questions, One of the most important
will be the subject of a later editorial in this
series,. It is "Who Gets What?" How have va-
rious income classes and occupational groups
shared the total available goods?

Another question that has a basic bearing
on the quality and durability of our prosperity
is “How fast are we using up irreplaceable
natural resources, such as oil, iron ore, and
copper, to sustain it?” Any attempt to deal

with this very complicated question must also
be deferred.

A Problem for the Future

In the meantime, however, key facts about
our prosperity are that:

1. Most of the increase in the nation's total
production in recent years has been to meet
military requirements rather than to improve
the American standard of living,

2. The increase in the supply of goods and
services actually available for the average
American has been slow and halting.

3. We Americans are still extremely well
provided with the good material things of life,
as compared with peoples in other lands.

These three facts bring to mind a whole
series of policy questions, What can be done
to speed up progress in improving our pros-
perity? What—to repeat the question discussed
in the previous editorial in this series — can be
done to make our prosperity less precarious?

Here, however, the purpose is not to pre-
scribe. It is simply to indicate as accurately as
it can be done in a brief article the actual state
of the nation's prosperity.

In doing this much, it can properly be re-
marked that the record presents to the Ameri-
can economy both a problem and an oppor-
tunity of surpassing importance. It is that of
building a prosperity that will be both more
progressive and more secure than any we have
known in recent years. In the light of what
clearly remains to be done, we shall make a
grave mistake if we use up any of our energy
in congratulating ourselves on the relatively
meager progress here recorded.

McGraw-Hill Publishing Company, Inc.
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" DEVELOPA

PMENT

forge the KEY to America’s future in the AIR
take YOUR place . . . with GOODYEAR AIRCRAFT

The continued and steady growth of established research and de_velﬂpnlem projects
presents a number of unusual opportunities for outstanding and experienced men.

SCIENTISTS ENGINEERS DESIGNERS

Positions are available in our organization for qualified personnel in the following
fields:

® Electrical Systems ® Structures ® Stress Analysis
® Circuit Analysis ® Aerodynamics ® Flight Test
® Analog Computers * Applied Mathematics  ® Missile Design
¢ Servomechanisms ® Electronics ® Dynamics

® Physics ® Microwaves

® Test Equipment

Openings also exist for welding engineers, civil engineers, and mechanical engi-
neers with experience in metals fabrication; and for personnel with ability and

experience in technical editing, art, and motion pictures.

Positions are available at several levels, and inquiries are also invited from recent
graduates. Salaries are based on education, ability, and experience. liberal salary,

vacation, insurance, and retirement plans are yours if you qualify.
L.

If YOU are interested in a secure future, write, giving full details, to
1 - Mr. C. G. Jones, Salary,Personnel Department.
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GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon Road, Akron 15, Ohio
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We desire personnel of the highest caliber—experienced in the
field of airborne automatic electro-mechanical control equipment.

ENGINEERS

MECHANICAL DESIGN
ELECTRONIC
SERVO

SALARY increases are based on merit
and Initialive—iwo weeks VACATION,.
HOSPITALIZATION BENEFITS. GM'S
own INSURANCE PLAN—POSITIONS
ARE PERMANENT due 1o long range

manulfacturing and developing pro-
grams—EXPENSES Incident 1o inler-
views and moving all absorbed by
company—HOUSING  and LIVING
CONDITIONS among the best and fin-
est of any along Lake Michigan.

1025 E. KENILWORTH PL.

DESIGNERS-LAYOUT MEN

ELECTRONIC
MECHANICAL

This work deals with the manufacture and dewvelop-
ment of highly complex equipment of the most ad-
vanced type in a new and expanding division of an
established firm with 20 years of successful experience
in the precision instrument field.

We cile o lew of the good reasons why you might like
fo join our organization . . .

. « « all inquiries answered—wrile or apply . . .
+ AC SPARK PLUG DIVISION

GENERAL MOTORS CGORPORATION

® We have o Junior Engineering Training
Program of one year for inexperienced
engineering graduales. Qpportunity fo be-
come acquainied with all phases of
industry.

® For the convenience and direct use of
engineers in our Engineering Department,
we have our own model shop where high-

asl skilled mechanies are employed.

® Educalional opportunities for advanced
degrees available at U. of W., Marquelte,
Technical engineering oflered at Milwau-
kee Vocational School.

MILWAUKEE 2. WIS.

AERODYNAMICS
POWER PLANT
ELECTRONICS
STRESS ANMNALYSTS
SERVO MECHANISMS
STRUCTURES

ATTENTION
ENGINEERING
PERSONNEL

Engineers

OTHER TECHNICAL PERSONNEL

Needed

DALLAS,

ENGINEERING PERSONNEL SUPERVISOR
DRAFTSMEN

HOUSING AVAILABLE - TRAINING FACILITIES - PENSION PLAN
PAID YVACATION & HOLIDAYS - GROUP INSURANCE
EXCELLENT WORKING CONDITIONS

@  asRCRAFT CORPORATION

TEXAS

CONTROLS

WEIGHT CONTROL
LIAISON
MECHANICAL
MATERIAL PROCESS
LOFTSMEN

California Opportunity

For Acoustics and Vibration Engineers

To conduct tests and analyze
problems in acoustics and
vibration fields related to air-
craft and associated products.

FOR FLIGHT TEST EMGIMEERS

To engage in planning, testing and
analyzing flight test data obtained
on Douglas prototype commercial
and military aircrait.

Salary open and dependent on ex-
perience and ability.

Contact Mr. W. H. P. Drummond,
3000 Ocean Park Boulevard, Santa
Monica, California. Phone: Exbrook
4-3241, Extension 339.

BOYBLL

DOUGLAS, AIRCRAFT COMPANY, Inc.
SANTA MONICA, CALIFORNIA

ENGINEERS
DESIGNERS

Opportunity in an established
and growing company

Engineering & Research Division

OF
ALL AMERIEAEN AIRWAYS,
ING.

DuPont Airport
Wilmington, Delaware

RADIO MAN

To repair and install aircraiftl radio equip-

ment. Must have sxperience on Bendix,
Collins, Lsar. ARC. Vacation, excellent

working conditiona. High salary. Reply

P-5874, Aviation Week
330 W. 42 Bt,, New York 36, N. Y.

BOX 6191
DALLAS
TEXAS

e

T
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MASTER PLAMMNER SCHEDULER ‘
Qualifiad graduats enginesr néaded to parform
functions of Master Planner and Scheduler for

large engineering anization. Must be ax .
anced in aireraft engineering Neld, particularly In
anginsaring planning, estimating and schedulin
work. State age, experiance, present status an
salary axpactad. Writa.

P-5835, Aviatlon Week
520 N. Michigan Awve., Chisago 11, IL

AVIATION WEEK, Movember 24, 1952

| WANTED!

INSTRUMENT SUPERINTENDENT

Capable of assuming complete su-
pervision and odministration of

Instrument Assembly Division.
Considerable experience necessary
in all phases of assembling and
fabricating of electro-mechanical
devices. Basic knowledge of fabri-
cating processes, Well versed in
methods and tooling.

PROJECT ENGINEERS

Mechanical and Electrical

Responsible for initial design, pro-
totype and production of small
mechanical and electrical devices
and instruments for aircraft and
industry. Experience in detail de-
sign, manufacturing methods and
processes desirable. Background
in AC, DC, and magnetic circuits
also desirable. BS in ME or EE
degrees required.

Unusual Opportunities for the Right
Men with a Growing Organization
in Central Connecticut

Please send complete resume outlining
background and experience to:

|  PERSONNEL MANAGER

q P. 0. BOX 358
WALLINGFORD, CONN.

All Replies Held
in Strictest Confidence!

ENGINEERS!

New Aircraft Projects
AT
RYAN

SAN DIEGO

OPENINGS FOR
Aerodynamicists
Airframe Designers
Stress Analysts
Power Plant Engineers
Draftsmen

Work will be on new Hyan
aircraft projects

Replies to Director of
Engineering will be held
sirici conlidence,

in
RYAN
AERONAUTICAL COMPANY
San Diego 12, California

AVIATION WEEK, November 24, 1952

SPECIAL OPPORTUNITIES FOR

SENIOR ENGINEERS

Convair in cool, clean, beautiful 5an Diego in-
vites you to join an "engineers” engineering
depariment Interesting, chollenging, essential
long-range projects in commercial aircraft, mili-
tary aircraft, missiles, engineering research and
elecironics development, Positions open in these
specialized fields

Elecirical Design Servo-mechanisms
Mechanical Deasign Aegrodynamics
Structural Design Thermodynamics
Struclures Opearation Analysis
Weighis System Analysis

Generous travel allowances to those accepted.
For free brochure, writa Mr H. T. Brooks,
Engineering Dept 200

CONVAIR

IN BEAUTIFUL

SAN DIEGO

3302 PACIFIC HIWAY
SAN DIEGO 12, CALIFORNIA

SEARCHLIGHT SECTION
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AEROPLANES
Aircraft Parts:

® PROPELLERS

e CARBURETORS

® MAGNETOS

® 25000 AIRCRAFT PRECI-
SION & HAND TOOLS

TESTING EQUIPMENT
AIROPLANE ENGINES

VARIOUS AIRCRAFT
STARTERS—GENERATORS—
RELAY5—VOLTAGE
REGULATORS

INVERTERS, SWITCHES

MACHINE 5HOP — SHEET
METAL & WOODWORKING
MACHINERY

OFFICE EQUIPMENT:

® DESK & OFFICE CHAIRS

® OFFICE MACHINES

® FILES & 5CHOOL ROOM
FURMNITURE

PUBLIC AUCTION SALE

formerly of

AERO INDUSTRIES

to be sold on the premises:
BUILDING 621 OAKLAND AIRPORT

OAKLAND, CALIF.

Tuesday, December 2 — Starting at 10:00 AM.

“and continuing until sold”
s ® @

Open for Inspection November 25th up to Time
of Sale, Including Saturday and Sundaoy

10:00 A. M. to 4:00 P. M,
# % @

This is @ Very Choice Stock of Aircraft Equipment

For Further Information or Circular

Telephone, Wire or Write

Irwin Friedman, Auctioneer

T64 Mission Street

San Francisco, Caolifornia

EXBROOK 2-5864

LOCKHEED LODESTAR

Now in major overhaul. Can be
finished vyour specifications.
One of last built, R-1820 205A
Engines.

ENGINEERING AND MANUFACTURING
CORP.

P. O. Box 479
Galveston, Texas

P. O. Box 479

Major Rebuild

Interiors

LOCKHEED PV-1

Speed 260 mph (T.A.5.) - Range 1500 Mi.

We have several Lockheed PV-1 Venturas that
are ready for immediate flyoway. They are now
unconverted. Aircraft are very low time—one
having a total of only 440 hours since new,
These ships are in unusually fine condition.
Will stand rigid inspection.
These Ships may be inspected
ot Fort Wayne, Baer Field

Call or Write
LEEWARD AEROMNAUTICAL
Fort Wayne, Ind. Ph. H-2145

ONE STOP EXECUTIVE AIRCRAFT SERVICE

Authentic Integral Fuel Tank Sealing
Radio Installations

Relicense

One of largest stocks of new Lodestar parts in the country

We can handle your work.

ENGINEERING and MANUFACTURING CORP.

Galveston, Texas

—

BEAUTIFUL EXECUTIVE LODESTAR
Model 18-56 C.AA. #N24A

8,000 hour overhoul—MNew Wright R1820-
72A Engines — 24 volt system — Dual

Instrument Panel — Complete Radio with
Omni — Distinctly Taoilored Interior.

L. B. S. Aircraft Corporation
Miomi International Airport
Miami, Florida Phone: 64-0611

INSTRUMENTS

Authorized Factory Sales
and Service

for

* Eclipse—Pioneer

*“Kollsman
*U. S. Gauge |

C.AA. Approved Repair Station
#3564

Contractors to U. 5. Air Force

Qur stock of instruments is one of the
largest in the East.

IMMEDIATE DELIVERY
CALL ® WIRE ® WRITE

INSTRUMENT ASSOCIATES

Telephone: Great Neck 4-1147
351 Great Meck Road, Great Meck, M. Y.

Telegraph: WUX Great Meck, N. Y.

| [l

IMMEDIATE DELIVERY—WE INSTALL
40°, 148°, 198’ widths, any length
ANDERSON STRUCTURAL STEEL CO.

1700 Sawtelle Bivd., Los Angeles 25, Calif.
ARIZONA 312681 BRADSHAW 21242

98

EXECUTIVE TRANSPORT AIRCRAFT

DOUGLAS, LOCKHEED, BEECH,
GRUMMAN, and CURTISS aircraft for sale
For top value exscutive alroralt ¢all or write

ATLANTIC AVIATION CORP.

P. 0. Box 146, Hasbrouck Helghts, New Jerser, I
Complets al H'ﬂ“ It e PRGLE
ompleis alreraft malntenance facilitles at

Tetarboro, N, J., and Alrport, Bostion.

|

LOCKHEED PARTS

Lodestar—Connie

Fuselages - Wings - Mose Sections
MAilerans - Flaps - Rudders - Land-
ing Gears - Wheels - Dem. Power
Plant Units - Deors and other items

os well as all component airframe
pofrts.
Transport Aircraft—Engines—
Airline Equipment

IRLINE EQUIPMENT CORP.

Newark Airport, Newark,N.J.
MARKET 2.-09563-4

DOUGLAS C-47
CARGO VERSION

Zoro time since major O.H. on engines and
airframe. Completely equipped with radio
and de-icer equipment.

- LEEWARD AERONAUTICAL

1104 C. of C. Bidg. Miami, Fla.
Phone 9-1218

BUYING OR SELLING

Either way our 25 years of sxperience and nation-
wids contacts are at vour service In Personal,
Executive and Transp Alreraft,

JIM WELSCH

AIRCRAFT SALES
60 East 42nd Strest, Suite 628
New York 17, Now Yerk Murray HIII 7-5884

DOUGLAS DC-_3

Ready for immediale use and delivery.
Lero time on engines, Complelely qqulpp:ﬁ.
Full radie and de-icer equipment.

LEEWARD AERONAUTICAL

Miami, Fla.
1104 C. of C. Bldg. Phone 9-1218
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SEARCHLIGHT SECTION

WHAT DO YOU NEED?

Buy from one of America’s largest stocks of

UNUSED AIRCRAFT PARTS

1500 COMPLETE UNITS
OXYGEN BREATHING
EQUIPMENT

For high altitude flying—new surplus—
complete, ready for use. Manufactured for
U. 5. MNavy. Available for inspection.
Priced at o fraction of original cost,

Quantity

1 CARLOAD

Miscellancous Engina Parts
for RAMGER Y-770

750 OXYGEN and CO. CYLINDERS

Various Sizes—Shatter Proof
High pressure—with valves

MISCELLANEQUS COMPOMNENTS
(Many items in this group have not been listed In previous ads.)

Quantity Part Mo. Mig. Description
20 350010 Eclipse Compass
11 146011 F-B1 Eclipse Gyro Indicator
Pk | B2BTY132% Weston il Temp Indicator
AD 119869 Weston Carb, Ajr Temp Indicator
10 15401-1 Eclipie Amplifier (PB10w/ED3 MOUMT
&6 10078-1AG Eclipse Gyro Indicator
[ cQ-9 Eclipse Clutch Switch (PB10)
57 MF45-3911-201 Wickers Hydrsulic Pump {3000P51)
2T PF4-713-20BCE Wickers Hydraulic Pump
75 141&6-12E Eclipse Clarler
142 2RO0A Airesearch Jack (Cowl FLAP)
45 AN4103-2 Clifford Brass (Valve FU4785) Oil Cooler
120 MFO-T13-15A Vicken Hydraulic Pump
350 TFD 8600 Thompson Fuel Booster Pump
125 D7818 Adel Anti-lcer Pump
250 AM4014 Erle Meter Wobble (D-3) Pump
1000 AMNSTEO-2 G.E. ‘Wheel & Flap Position Indicator
400 AMNSTED-2 Weston Wheel & Flap Posltion Indicator
115 P4CATA Parker Primer
70 AMNIZ13-1 Scintilla lanition Switch
450 A9 (94-32224) Masco Ignition Swilch
20 JH950-R Jack & Helinz Motor
53 AMN&203I-3 Hendix Accumulator 10°-1500 P.5.1.
140 K14940E Marguetie Windshield Wiper Kit
188 EYLC-2334 Barber-Colman Contral
11 12086-1C Eclipse Amplifier
250 558-1A Eclipse Ol Separator
100 T16-3A Eclipie Generator (MEA-3A)
ae 318 Edwards Haorn
230 2%21-B Stawaert-"Warner Heaster (200000 BTU)
97 6041 H-1 464, Cutler Hammer Relay (B-12)
12 0655-D Aro xygen Regulater
65 ASDCe CO1R Mg, Co, Fire Detactor
384 S&4-7 A Eclipse QI Separator

ENGINE QUICK CHANGE UNITS Applicable to GRUM-
MAN FM-1 AIRCRAFT. COMPLETE with ACCESSORIES

43 PIEC

2000 OIL COOLER
ASSEMBLIES W/VALVES

18 PIECES ENGINE QUICK
CHANGE UNITS APPLICA-

BLE TO CONSOLIDATED
YULTEE B24D

From 5" to 16" diameter
Manufactured by Harrison Raodiator Co.
and United Aircraft Products

1 R1820-52 Low total time since new
16 R1820-54 Low total time since new

PRATT & WHITNEY
1 R1830-43 LTSO

Quantity

AIRCRAFT ENGINES
WRIGHT

4 R1B20-40 Low total time since naw
4 R1820-62 NTSHM

| TURRET PARTS

Manufactured by or for
General Electric
Control units—grips—motars

Amplidynes, ete.

P

500 LBS

Michrome Alloy Wire .0031
enameled Manufactured by
Driver-Harrls Co.

RATT AND WHITNEY

AIRCRAFT ENGINE PARTS

Quantity
166
500
130
g14

53
75
36
320
8

1178

113

7
200
200
100
200

Quantily
47

19
407

42

185,000

Part Mo. Descriplion
1045 4, Bearing

31506 Flanga

2788 Follower Aus'y
15814 Blower An'y
48367 Shatt

483563 Shaft

4839%¢ Sump

48451 Gear

16236 Gesr

84289 Bearing

f4487 Heuling
B4591C Mose Housing
48350-D Crankcase Amn'y
B4083 Cwlinder
B40B4 Cylinder
A4085 Cylinder

CARBURETORS!
MAGNETOS!
SPARK PLUGS!

Mo, D ipth
PDIZKIG Srombers Ieetion
1375F Holley carburetor
SFeLMN-2 Bendix Scintilla
(manufacturer’s Magrglo
part No. 10~
o
SFSRM-12 Bendix Scintilla
{(manufacturer's Maanato
part Mo, 10-

261 70-1)
LS4 AD1 Spark Plug { Aero)

SPECIAL GROUP!

Ideal for tear-down for parts

Quantity
| 398

236

£ SR e
e m on
cartbureior
PR4B-A1 Strombery carburetor

We own and offer all parts listed — plus many thou- FR EE AT A I-D G Please moke your request
sands more — stocked in our Boltimore warehouse. Write for on your company letterhead.

COMMERCIAL SURPLUS SALES CO.

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND
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VIEWPOINT

' By Capt. R. C. Robson

Treatise on Pictorial Computer

Gadgetry 15 a practice—sometimes a way of life, [ suspect—that con-
hnlﬂlh ;ﬂiﬂfuu aviation. Latest fad is the pictorial computer, another
black box crammed with the usual electronic micro-organisms.  This

gadget receives information from the VOR and DME, translates the
data into geographical position and, by means of a moving strip map,
shows the location of ﬂi{: airplane to the p:lﬂt

Billed variously as “the poor man’s radar,” “great aid to navigation”

and “the pilot’s handy helper for holding patterns,” the computer already
has progressed to an amazing |:-mn1: Having passed through the com-
mittee-laboratory stage, the device 15 now mn the hands of manufacturers
who are currently nml-.ms_, the rounds with their sample cases in search
of clients. Let us examine their product.
-":"Lcmtr.im, Reliability—Consider first, accuracv. One of the computer’s
prime ingredients is the VOR bearing. The VOR possesses a normal
average error of about 5 deg. when in pe efect operating condition. Within
the computer itself one manufacturer admits an additional 4 deg. So
without considering DME error the pictorial computer probably will be
wrong by about 9 tlrcg, more often than is comfortable.

In crowded metropolitan areas some holding patterns are separated by
only 12 miles, so a 9-deg. error will produce some neat overlapping of
flight paths.

Hwn there is the question of reliability—an old and very real question
in aviation. When does the pilot believe the thing? The VOR has lied
to him—badly at times. The computer may do the same. The only
answer, of course, is continual cross-checking by other means. Most
assuredly the computer can show an erroneous location so it is not fail-
safe. Therefore, all the pilot has is another gadget which can’t be trusted
alone because it might lead him to trouble.

The poor man, unable to afford the luxury of several navigational

devices, cannot use it safelv since it cannot stand alone. The airline
pilot can navigate—and verv well, too—with present equipment, so he
-l'.iﬂl'.*!i.tll' need it. And we have mever seen an airline instrument panel
with enough spare room for a picture map large enough to be read in
turbulence bv cockpit candlelight.
» Fail-Safe Problem—Granted, some of these items of cost, size, weight,
even accuracy, mav in the distant future become more palatable. This
still leaves several fundamentals which cannot be engineered out. One
of these is the fail-safe problem. As long as a device can fail and the
failure not be clearly evident to the FII{]I' we have a menace.

Second, and perhaps more |1'npnrhn{' in the case of the pictorial com-
puter, is the fact that today's flying, especially airline, needs cockpit
information which the computer simplv is not capable of presenting.

We need a means of detecting other aircraft—collision warning. We
need weather scanning for ice, hail and turbulence. We need exact
navigation information from a machine that does not have to rely on
complicated ground t:qmpmr:nt

Obviously these requirements sound suspiciously like a plug for air-
borne radar. Exactly. It is too bad if so much brain power, time and
money (much of it taxpayers’) is wasted on another Rube Goldberg when
the same effort maght now be bringing a useful tool to our cockpits.

It probably is true that no information is ever a total waste. As a
problem of pure research the work on this computer may in time be of
some value. But as a practical aid for modern aviation, the pictorial
computer is a good lesson in futility.

WHAT'S NEW

New Books

The Air Ofhcer's Guide, by Lt. Gen.
George H. Brett, USAF (Ret.), and
Albert Douglas. With a foreword by
Gen, Hoyt 5. Vandenberg, USAF.
Published by McGraw-Hill Book Co.,
Inc,, 330 W. 42 5t., N. Y. 36, N. Y.,
>67 pages, mncluding appendix and
index, illustrated, price $5.00.

In the Air Force—or any military
crgamization—there are two sets of in-
formation: the Regulations and The
Word, The former are wntten and
specific; the latter 15 the interpretation
of the rules, passed from mouth-to-
mouth. This book is The Word, an
informal brieing on what to do and—
just as important—what never to dn
if vou are set on making the USAF
successful career.

Don't let the stiff title scare you,
this is an enjoyable as well as informa-
tive book and the information s
authoritative. In fact, it could also be
read with benefit by any junior execu-
tive since much of the advice is ap-
plicable to civilian success.

There is a brief chapter digesting
USAF history, several giving the in-
side story on and opportunities in
Strategic, Tactical and Air Defense
Commands, here and abroad. The
chapter on what living conditions and
accommodations are like at vanious Air

Force stations should be helpful.
—E]B.

New Films

Breaking Through the Sound Barrier,
a London Film Production, starring
Ralph Richardson, Ann Todd, Nigel
Patrick and John Justin. Running time
109 min.

This British effort, depicting
nerve-tensing job shared by a manufac-
turer, chief test pilot and design engi-
neer to build and fvy a supersonic
fighter plane (played by the Super-
marine Swift). is handled in a serious
manner mnus gloss, glitter and

gadgetry.

The feminine role is devoted to ques-
tioning the need to “fly from London
to New York in two hours.” The team
carries on, despite a fatal crash and suc-
cess is achieved, punctuated with a

“sonic boom.” The flying scenes are
superb. =GLC.

Publications Received

® General Billy Mitchell: Champion of Air

Detense, by Roger Burlingame; published
by McGraw-Hill Book Co., Inc., 330 W,
42 St., New York 36, N. Y.: 1952: $3.00.
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LETTERS

Dubious Data?

Your editorial, “The Reversible Prop
Controversy,” on Oct. 27, presenting the
matter thoroughly, brings forth data that
seem to us to raise a separate but perhaps no
less serions question: the worth of CAA
records,

You detailed four more propeller-reversing
mecidents reported since True's arbicle ap-
peared. What struck us was the CAA ver-
sion of one case:

“Monterey, No. 1 prop, American DC-6
—throttle was pulled back through the
detent stop, but the prop did not reverse
hecause it was not pulled back far enough to
activate reversal, Cause of throttle bemng
free to come back through stop: loose throt-
tle nut.”

That isn’t the way we heard it, According
to our mmformation about the incident,
which we have reason to believe is authentic
and accurate, No. 4 prop malfunchoned,
not No, 1, and contrary to the assertion that
there was no reversal, the prop reversed
powerfully just before touchdown with such
a pronounced side-slewing effect on the
plane, perceptible to the people in it, that
a rough and precarious landing resulted,

A checkup with the crew of this plane—
American Flight 158 out of Mexico City,
Sept. 20—and with the mechanics who sery-
iced it, and the management who okayed
the report and the CAA office which re-
corded it, should certainly be made to find
aut where along the lme the truth got
huricd. Perhaps the CAB should be the
agency to open an investigation of CAA
malfunction-reporting procedures.

If an official report can turn the hazardous
Monterey landing into a slight mechanical
mishap, how many other cases have been
mistepresented? And how many malfunc-
tions go unreported entirely?

Adequate safety programs can't be built
on dubious data.

Kex W, Punrpy, Eprror
True, The Man's Magazine
67 West 44th Strect

New York 36, N, Y.

(Aviation Week has also checked. We
have seen both CAA reports on the Mon-
terev incident. The first report did make the
error on No. 1 propeller. It fails to sav
whether the propeller actually reversed.
Pilots tell us that the reversing process re-
quires several seconds to complete. During
those several seconds before reversing is
completed 1t 15 2 moot point as to whether
it can be said the prop does or does naot go
into reverse. However, Aviatiox Wegk has
found an occupant of the plane who reports
that the ship did maneuver as Mr. Purdy
reports, and that the landing was anvthing
but routine. Pilots also inform us that not
all propeller reversals are reported by CAA.)

Such Economy!

In Aviamion Weex's recent ssue Sin-
clair's double page advertisement shows
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Eastern's Constellation in flight and states
Eastern’s preference of “the fmest products
available”—but the aircraft in the picture
appears to have two engies in the full
feathered position! Sinclair advertises their
aircraft oils for reliabihty and economy.
Such economy!

We will assume that the “Connie™ was
on a training flight—Dbut this to me indicates
a verv poor choice of pictures for such
advertising purposes.

Warry A, Inwin
2141 South High School Road
Indianapolis 44, Ind.

From de Havilland

A word of appreciation of your article
Sept. 15, “D.H., 110: Study of a Fighter's
Evolution." This has taken a lot of work
to complete and seems to be a pretty ac-
curate account of our buildup of jet-Aghter
experience, and I find it very intereshing.

M. SHARP

The De Havilland Aircraft Co. Ltd.
Hathield, Hertfordshire

England

LAA’s §5-55

We all feel that Bill Coughlin’s story
about our S-55 program was exceptionally
well presented. Tn fact, it read so good that
I studied it thoroughly enough to find out
for the first time just how manv things we
have done to that Aving machine.

C. M. Berixn, President
Los Angeles Aarways, Ine.
Box 10155 Airport Station
Los Angeles 45, Calit.

Praise

Congratulations on vour handling of the
article, “Lockheed Uses ‘Ounce of Preven-
tion,"” in the Oct. 6 issue of AviaTioN
Weeg. We in the Functional Test Inspec
tion Department at Lockheed are prond of
the writeup and the manner in which it was
done.

Please advise if tear sheets of the article
are avallable, We have many requests from
departmental personnel for copies.

Pavr D. Koceg,

Department Manager
Functional Test Inspector
Lockheed Aircraft Corporation
Burbank, Calif,

We would like to seek permission to repro-
duce an article in vour Sept. 29 issue, “All
Watch Weight at Northrop.” . . . We wish
to reproduce it . . . for distribution in an
engincering  training program for recently
hired draftsmen with no previous aircraft
expericnce. We feel that the information
contained in this article would be of extreme
value to these men.

F, 5. Cog,

Engineering Personnel Liaison
Piasecki Helicopter Corp.
Morton, Pa.

Shevlin & Pulse-Jets

American Helicopter and the Army de-
serve considerable credit for accomplishment
in the pulse-jet helicopter field which you re-
ported Oct. 13. Certain 'mpressions are
given, however, which are not in accordance
with facts,

It is stated that “When Air Force dropped
pulse-jet, the Army picked it up. What
Armyv did with it has now been disclosed
by American Helicopter . . . "

"'This concern, with its affiliate Aeromarine
Co., has been continuously engaged in pulse-
jet engine research, development and produc-
tion since 1945. This work has been carned
out largelv through private enterprise, but
also with assistance of Navy, Air Force, and
Armv contracts, As a resnlt, we have the
longest and most successful experience with
pulsejet engines of any firm in existence.

In this regard, we have been producing
pulse-jet engines commercially for years, Qur
pulse-jet engines and pulse-jet cevices are 1n
successful use all over the world. Further,
it is believed that military commitments for
our pulsejet engines and devices are consid-
erably greater than for those of any other
firm, _

Among other statements which mtghf re-
quire clarification, we wish to refer to the
following: “Short two-hour life of this valve
previously was one of the major obstacles to
pulsejet development but American  ap-
parently has this licked. Life 15 now up to
50 hours.”

As a matter of record, we have some time
ago conducted life tests of one of our pulse-
iets which exhibited an intake valve endur-
ance in excess of 400 hours, Some of our
commercial devices which have been on the
market for vears exhibit a valve endurance
areater than 75 hours,

We certainly believe that American Heli-
copter and the Army descrve a great deal
of credit for the accomplishments which vou
report in the helicopter field, but also fecl
that credit should be given where credit 15
due.

Pulse-jet engines, far from being dropped
by the Air Force and being revived by the
efforts of the Army and American Helicop-
ter, have heen the sole business of our firms
for a good many vears. Further, much of the
development which has made possible en-
gines such as used by American Helicopter
was carried out by our firms long ago.

Present usage of pulsejet engines should
bv no means be credited largely to Amernican
Helicopter and the Army, when our pulse-
jets have been in commercial usage for vears,
and are believed to be in greater military
demand than any other pulse-jets.

We have no desire to detract one whit
from the accomplishments of American Heli-
copter Co, and the Army in the helicopter
field, but do feel that some rather broad
statements have been made which com-
pletely ignore the leading role in the pulse-
jet field which has been and still is played
by our frms.

W. L. Texxey
Shevlin Manufacturing Co.
Vandalia, Ohio
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Fundamental

Research for

Tomorrow’s Aircraft

This Sperry engineer is applving the
fundamentals of hvdraulics to determine
oil How characteristics at high pressure.
Here he introduces nitrogen to the
hydraulic fluid in a complex valve to
make flow patterns visible for study.

research. Not only in hydraulics, but in
aerodynamics, electronics and  gvros,
Sperry engineers are establishing pg)
This 1s an example of the fundamental  sets of rules to work under.
engineering which precedes the design
of high-power booster servos for use in
automatic as well as manual thght.

this background of leadership and
experience and the constant exploration
. of fundamentals for new concepts of
Btrols are  design, Sperry is able to anticipate and
en, rotary-wing,  solve control problems for tomorrow’s
pilotless aireraft. aircraft. WM, REC. U2 PAT. oo

For 40 years Sperry. bg
continually on. fli
Currently, Gl
Automatic controls for tomorrow’s air-  flying jet
craft require extensive fundamental  lights
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Fairchild Aircraft
Piper Aircraft Corp.
Northrop Aircraft, Inc.
Chance Vought Aircraft

e B Elastic Stop Nuts speed assembly

Boeing Airplane Company

Beech Aircraft C | ¢ ¥ "
and provide vibration-proof
Chase Aircraft Cempany, Inc.
North Ameri Aviation, Inc. - .
qepublic Aviation Corporation fastenmgs for every American
Lockheed Aircraft Corporation
Douglas Aircraft Company, Inc.

MicDonnell Aircraft Corporation aircraft now being h“ilt.

Grumman Aircraft Engineering Corp.

SN ELASTIC STOP NUT CORPORATION
OF AMERICA

Dept. N29-1125, 2330 Vauxhall Rd., Union, N. J.
HIGH

1 SPLINE CLINCH
&E;‘/ TENSILE

Only ESNA manufactures a complete line of all types and sizes of self-locking fasteners,

TRADE MARK

NYLON
CAP

HIGH
TEMPERATURL

GANG
CHANNEL




