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NEWEST MEMBER OF THE "D C” FAMILY

latest DC-6B’s. Military versions of these
electronic fuel measurement systems are

Here's a ship ycm I be hearing plenty more
about when she begins to go into service on

U.S. airlines later this year. now standard equipment on more than 40
She’s the DC-7, newest and fastest (360 types of service aircraft.
mph cruising, over 400 mph top speed) Electronic fuel measurement systems rep-
of the Douglas commercial family. resent only one of the many types of
The DC- 7 will seat from 60 to 95 passen- Honeywell products now in use by the avia-
gers, will be capable of flying nearly 5,000 tion industry. We expect the list to grow
miles non-stop, and will provide 1 more longer in future years—because antomaric

controls are SO 1mportant to aviation prog-

. luxurious, comfortable ride.
ress. And Honeywell has been the leader in

Models of the big ship now being built

M ] = i = = 5 i 7 ;
f(}[ four major d{:}mt’:stlc alfllnes* will be L(]‘ﬂthl fDI' more than 60 yﬁ‘dI‘S
equpPEd ek HOHC‘}JWGH E{qumﬂf ﬁlEI *z‘i?fwrimu Airlines, Delta Air Lines, National Airlines,
measurement systems. These airlines Speci- United Air Lines.

fied the Honeywell system because of its
great dependability and reputation for accu-
racy—direct results of Honeywell's high en-

H M M N E A PO L ll
gineering, research, and material standards. :

The same system has been specified by % . C
Pan American World Airways for their gﬂ.am

HONEYWELL

L
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A 38% increase in tire life
1s but one of the many
proved advantages

of Hydro-Aire’s Hytrol
Anti-skid Braking System.

W hether Check Valves or E[III'I'IPiEtE:
accessorvy Turbodrive Units, there are

no projects too small—few projects too

large for Hydro-Aire's Engineering,

Research and Production r:}:pl’:rien-::t

A’

ENGINEERS! Investigate the promising career
opportunities now open at Hydro-Aire. Design
Engineers are urgently needed to work on fuel
pumps, turbodrives, hot air valves and other
aircraft accessory units. For more information,
phone, wire or write Personnel Department,

DROAIRE,,

Subsidiary of Crane Co.
3000 WinoNa AVENUE - BurBank, CALIFORNIA

Sealed lips hold the secret

OCKHEED ENGINEERS were looking
for a way ro seal the gap between
elevator and stabilizer on the P2V-5
"Neptune” for smoother operation of
controls. A flap seal—long strip of
coated fabric—would do the wick. Bur
an ordinary flap seal poses a mainte-
nance problem. Every time an elevator
15 raken off for service, the flap seal
must be removed too. And with ordi-
nary flap seals, that's a long, costly job.
So Lockheed engineers came to B. F.
Goodrich with the problem. And B. F.
Goodrich had the answer—the Pressure
Sealing Zipper.

The zipper's overlapping rubber lips
provide a 1007 effective seal against
pressure. As a result, the elevaror con-
trols are easier to operate. When an
elevator is removed, mechanics simply
unzip the seal instead of laboriously
taking out one screw after anocher. If
a new elevator 15 installed, old and new
halves of the zipper mesh perfectly,
since all halves of the zipper are inter-
changeable. And the zipper makes it
easier to get a tight-ficting seal around
the hump shown over the man's arm
in the photo.

B. F. Goodrich Pressure Sealing

Zippers can be cemented onto either
fabric or metal, They save space and
weight. Fir snugly around complex
shapes, Are used on airplane doors, air
ducts, inverter covers, watertight pro-
tective coverings. For information on
construction and applications of Pres-
sure Sealing Zippers, write for our
new bookler, "Hold Everything.” The
B. F. Goodrich Company, Aeronantical
Divisson. Atron. Obio.

B.E Goodrich

FIRST IN RUBBER



EMERCENCY

INTERCOM SERVICE
INDEPENDENT OF
POWER SERVICE

Leickly. ..
énotall

WHEELER

SOUND POWERED
Electnie

TELEPHONES

Power or telephone failure could

shut down your intercommunications

when MOST needed. But not if you
have a Wheeler System, which is
INDEPENDENT of outside power,
yet requires NO BATTERIES and is
ALWAYS ready for use. Easily in-
stalled . . .safe...not subject to de-
terioration. Handsets, Pair Phones,
complete intercom systems, Write

us for details.

“ WHEELER

INSULATED WIRE CO., Inc.

DIVISION OF THE SPERRY CORP.

1124 EAST AURORA STREET

WATERBURY, CONNECTICUT
2EWHS2E
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AMERICAN AIRLINES CONTRIBUTIONS TO THE DEVELOPMENT OF AIR TRANSFORTATION
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The Sleeper Plane that “WOKE "the traveling public

American Airlines pioneered in
the development of the sleeper

plane for coast-to-coast service, in-
troducing it in May 1934,

Sleeper service proved to be
particularly important to the grow-
ing airline industry at that time.
For it literally “woke™ the public
to the fact that air travel, with its

tremendous time-saving advan-
tage, could also match every stand-
ard of comfort and luxury offered
by surface transportation.

Many transportation officials
were frankly dubious about the
potentialities of sleeper planes, but
mounting popularity and public
demand soon wiped away all

doubts. Other airlines, taking their
cue from American’s success, be-
gan to install berths in some of
their own long-haul aircraft.

The inauguration of sleeper
plane service is only one of many
milestones in the history of air
transportation that have been in-
troduced by American Airlines.

AMERICAN AIRLINES <
CAmericas Leading Airline

HG. 1IN &A SERIES OF aDS SHOWING THE PFROGRESS OF aim TRAMBSPOATATION



When a company-owned Beechcraft
Executive Transport is avatlable for
instant action, you and your key men
find time to shake hands with field
men, customers, new business pros-
pects regularly. For example, you can
leave at yowur convenience, cruise in

WODEL 1D

1 eechcraft -

o ™
L
Y | =T

relaxing comfort one thousand miles
in less than five hours, tend to busi-
ness, rerurn that day. Home ofhce
work can’t pile up.

Thousands of executives use this
soundprooted Beech "Twin™ in just
such fashion daily. In yowr business,

L

TR

N4

The thousand-mile handshake

you could use more time. Investigate!
Typical costs and operating data on
request. ™ %

Call your Beecheraft distributar or
write Beech Aircraft Corporation,
Wichita, Kansas, U.5.A.

T i BOMNAMIA

J

BOMAMTA

BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS

NEWS DIGEST

Domestic

Gen. O. P. Weyland, U. 5. Far East
Air Force commander, says Russia and
Communist China have a combined
force of at least 7,000 combat planes n
the Orient—"greatly outnumbering”
American aircraft. The Soviet Union’s
known force of 4,500 planes includes
medium bombers capable of striking at
any city in Japan, Weyland savs.

Love Field, largest commercial airport
in Dallas, will be expanded and im-
E:}ﬂxfcd through a $12.5-mullion tax

nd issue approved during a city
election. The Dallas development pro-
gram also mcludes conversion of small

Red Bird Airport into an industrial air-
held.

Reynolds Metals will build a $7.5-mil-
lion addition to its McCook, I11., plant
for production of aluminum tapered
sheet and plate used in the manufacture
of Navy aircraft.

Flight Safety Foundation, Inc., New
York, has formed a new Division of Air-
craft Service and Equipment to coordi-
nate activities with industry ground-
safety departments. The division is
headed by Joseph M. Chase, former
aviation manager of Lumbermen’s Mu-
tual Casualty Co.

Manufacturers Aircraft Assn. has re-
elected William E. Valk of Curtiss-
Wright Corp. as organization president.
Vice presidents for this year: Robert E.
Gross, Lockheed Aircraft Corp.; . H.
Kindelberger, North American Aviation,
Inc.; W. T. Piper, Piper Aircraft Corp.;
Charles H. Chatheld, United Aircrakt
Corp.; Horace G. Hitchecock of Chad-
bourne. Parke, Whiteside, Wolf &
Brophy, New York, and John A. San-
born, MAA general manager. Re-
elected: James P. Murrav, Boeing Air-
plane Co., secretary, and Charles
Kingsley, Grumman Aircraft Engineer-
ing Corp., treasurer.

Society of Automotive Engineers has
named Robert Cass, White Motor Co.,
Cleveland, as 1953 president. Vice
presidents include: Air Transport—0. E,
Kirchner, American Airlines: Aircraft—
T. T. Neill, National Advisory Commit-
tee for Aeronautics; Aircraft Powerplant
—E. G. Haven, General Electric Co.:
Engineering Materials— G, C. Riegel,
Caterpillar Tractor Co.; Fuels and Lu-
bricants—F. A. Suess, Continental Oil
Co.; Production—P. Petersen, Canadian
Acme Screw & Gear, Ltd., and Trans-
Bﬂrl‘ﬂtiml and Maintenance—(). A,

rouer, Swift & Co.
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INTERIOR DETAILS of new Convair
C-131A Samaritan transport (military CV-
240) are highlighted in this cutway model
of craft’s interior. Note the rcarward-facing
scating arrangement and provision for litters

Bell Aircraft Corp. savs 6,631 test
flights were made by its Helicopter Di-
vision last vear without damage to air-
craft or injury to personnel.

Bendix Aviation will handle sales and
field service of distance measuring equip-
ment (DME) developed and manufac-
tured by Hazeltine Electronics Corp.,
Little Neck, N. Y.

Ryan Aeronautical Co., San Diego,
reports a new fwo-stage parachute re-
coverv system has been used success-
fully in landing jet-propelled Ryan Q-2
pilotless target planes during tests at
Holloman Air Development Center,
Alamogordo, N. M.

Atomic Energy Commission has post-
poned to Feb. 17 opening of bids on
construction of ground testing facilities
for prototype aircraft propulsion reactor
at the National Reactor Testing Station,
Idaho Falls, Idaho.

Trans World Airlines began through
service this month to the island do-
minion of Ceylon on through Hights
via Great Britain, FEurope, the Middle
East and Bombay.

Aircraft Consulting Service, Washing-
ton, D. C., will go out of business effec-
tive Feb, 15, director H. E. Weihmiller
has announced.

Financial

Continental Motors Corp., Detroit,
reports record sales of $264,219,009 dur-
ing fiscal 1952, the corporation’s 50th
vear of operation. Net carnings totaled

against the opposite wall. A large door on
the left side of the fuselage facilitates litter
loading, and there is a collapsible stairway
on the right side for ambulatory passengers.
Deliveries will begin in 1954.

56,126,021 after taxes, boosting Conti-
nental’s net working capital to $29,-
382,330.

International Air Transport Assn. in-
terline transactions of $17,234,000 in
November were 16% higher than 1951.
Total 11-month volume last year was
$200.725,000, a 31% increase over the
same period in the preceding vear.

Convair reports a net income of $10,-
426,476 for hﬂcal 1952 after taxes, com-
pared with $7,750,524 in 1951. Net
sales last vear totaled $390,997,843,
topping the 1951 total of $322 million.

Flying Tiger Line's airfreight traffic
in 1952 produced revenues estimated at
$7 million, compared with $4,570,000
in the preceding year.

Bendix Aviation Corp. reports post-
war peak sales of $507.7 million in hscal
1952, producing a reported net income
of $15,295,159. This compares with
sales of $340.5 million and net income
of $11,818 for 1951.

International

British transport plane with 39 per-
sons aboard crashed last week in the
North Atlantic, 359 mi. cast-southeast
of Gander, Newfoundland. The plane
was a four-engine York, operated by
Skywavs, Ltd., London.

British Commonwealth Pacific Air-
lines has purchased three de Havilland
Comet 2 jet airliners for trans-Pacific
service between Australia. New Zealand
and North Amerca.



Cameras on
Reconnaissance

Planes
Airborne Actuated

The R-118M6 Rotorac® is used
on the Grumman F9F-5P and the
Chance Vought F7U-3P to position
the photo reconnaissance cameras.

The Airborne actuator is mounted
on the camera cradle and its pinion
engages a stationary internal gear
segment, Five camera positions are
obtainable: 3 or 5 and 15 below
horizontal on each side, and vertical,
The two extremes are controlled by
the actuator limit switches; the
others by limit switches on the gear
segment. Internal switches in the ac-
tuator sequence the limit switches
to permit the desired relocation.

The R-118M6 is a modification of
the Rotorac shown in the [ A. S.
Aeronautical Engineering Caralog.
We suggest you refer to this pub-
lication for data on this and other
Airborme actuators.

< AIRBORNT=

ACCESSORIES CORPORATION

1414 Chestnut Avenue, Hillside 5, N.J.

AVIATION CALENDAR

Feb. 10=5ccond seminar on induostrial lubri-
cation engmeermg, Amencan Society of
Lubrication Engincers, Bellevue-Stratford
Hotel, Philadelphia.,

Feb., 12-13—=XNatwonal Aviation Eduocation
Council annual mecting, Atlantic Gity,
N. ]

Feb., 18=New York Section of the Instru-
ment Smiut}' of America, Hotel Statler,
New York, N Y.

Feb. lErl'J—l'Liglltll Annual Conference of
the Socicty of Plastics Industry, Rein-
forced Plastics Division, Shoreham Hotel,
Washington, D, C,

| Feb. 22-24=TT'exas” Second Agricultural Avia-

tion Conference, Texas A & M College,
College Station, Tex.

Feb, 28-Mar. 1—=5cventh annual Pacific
Coast Mid-Winter Soaring Meet, Torrey
Pines Glider Port, San Dicgo, Calif.

Mar. 10-11-Eleventh Annual Conference,
socicty of the Plastics Industry Canada,
Inc., General Brock Hotel, Niagara Falls,
Canada.

Mar. 17-20=21s5t Annual Mecting American
Society of Tool Engincers, Hotel Statler,
Detroit,

Mar. 23-25=Third Midwestern Conference
on Fluid Mechanics, University of Minne-
sota, Minneapolis,

Mar. 23-26—Institute of Radio Engincers
National Convention, Waldorf-Astoria
and Grand Central Palace, New York,
N. Y.

Mar. 23-27=FEighth Western Metal Expo-
sition and Congress, Pan-Pacific Aundito-
rim, Los Angeles,

Mar, 23-28—Congress of Civil Aviation
Conference, a joint mecting of trade or-
ganizations; theme: 50 vears of aviation
progress. Amencan Association of Airport
Executives 15 holding annual  meeting
sumultaneously, Kansas City, Mo. Contact
convention manager, Ross C. Roach, P. O.
Box 313, Kansas Citv 41, Mo.

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

Mar. 31-Apr. 2—First International Magne- |

sinm Exposition, National Guard Armory,
Washington, D. C.

Apr. 412—5ccond  Annuwal  International
Motor Sports  Show, Grand Central
Palace, New York, N, Y.

Apr. 20-23=Acronautic Production Forum,
National Aeronautic Meeting and Aircraft
Fngineering display (SAE), Hotel Gover-
nor Clinton and Hotel Statler, New York,
N, Y.

Apr. 20-May 2—Annual Conference of Tech-
nical Committee, International Air Trans-
port Assn., Carthe Hilton Hotel, San Juan,
Puerto Rico. Iltlit‘ﬂptcr avimposiom . will
be a principal feature.

Apr. 29-May 1-1953 Electronics Compo-
nents Symposinom  (AIEE-IRE), Shakes-
peare Club, Fasadena, Calif.

PICTURE CREDITS

i—LUonvair: la—(top) Douglas Alreraft ;
14i—AleGraw-HIill World News: 15—0AA:
1T—Rkaiser-Frager; 18—Bell Alreraft: 21—
Wide Waorld ; 24d—American Alrlines: 4% —
Thomp=on Starrett Co. . Ta- CAB: 76—
TR T B

Z2nd International

AVIATION
TRADE
SHOW

June 9, 10, 11, 1953

Hotel Statler
New York, N. Y.

A NEW MARKET PLACE FOR
THE AVIATION INDUSTRY

The most comprehensive display
of aviation materials ever to be

shown in the United States

The 2na International Aviation
Trade Show offers the aviation
industry the opportunity to:

Show its products

Introduce new devieces and
methods

Expand present markets
Develop new customers

Bring key execulives
o vou

Supecial asygistance for foreige vissars

Reservations now being
accepted

For details write:

Aircraft Trade Shows, Ine.
Hotel MceAlpin
New York 1, New York

Telephone:  Cable Address:
PE 6-5933 AIRSHOWS
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New Planes

In the Air

UNDER THE BANSHEE—A striking view
(right). of the FIH-3 detailing its ordnance
httings. Note the large nose radome. Among
the F2ZH-3's new features are improved elec-
tronics equipment (compared with previous
Banshees), more powerful armament and in-
creased internal fuel capacity, The fuselage
bulges around the cockpit just behind the
gun ports.

1953 BONANZA DISPLAYED—Here is the latest Beech D35 Bounanza four-place business plane, 25 of which were scheduled to

PRODUCTION F2ZH-3=Initial photos
of production McDonnell F2H-3 Ban-
shee in new “silver™ finish (left and
below) show the craft's numerous ex-
ternal  changes over earlier  models,
notably the new nose and tail. The
planes are coming off the line in con-
ventiomal dark blue Navy warpaint also;
this craft is one of a group that will test
durability of the light anodized finish
aboard carmiers. The new tail has hori-
somtal surfaces sct considerably  lower
and to the rear of position occupied on
earlier models and they have noticeable
dihedral. The FZH-3 is powered by
two Westinghouse J34 axial-low turbo-
jets, one in each wingroot.

leave

“’Ft]lihl, Kans., Iillir. 3l. Company has firm orders for approximately 60 more 1235s, which list at $18.990 (FAF). Plane has 2.725.1b. BT055
weight compared with last vear's 2,700 1b., upping usctul loads 22 1b. to 1,075 Ib. Some 3,400 Bonanzas have been built,

R ] - =
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MAXIMUM PROTECTION-—MINIMUM

SHIPPER PLUGS

HAZARD
FREE*

SHIPPER CAPS

HAZARD
FREE*

HAZARD
FREE*

SEAL CAP

SEAL PLUG

PIPE
CAPS AND PLUGS

BOSS PLUG

HERE’S WHY...

* METAL Caps and Plugs Assure Maximum Protection

because they won't chip...no particles to clog lines.
METAL Caps and Plugs Assure Maximum Protection
because they resist hard knocks, seal out dust and

moisture, or seal in fluid when required. ] [
METAL Caps and Plugs Assure Minimum Cost because they ™ M”"""""""
can be reused many times...they "‘spin'' on by hand,

and keep Hydraulic Systems clean...clean, clean.

CATALOG
free when requested

For Protection During Manufacture, Shipment and Storage of Hydraulic

Lines and Fittings, Demand. ..

THE ORIGINAL B 137 . V45211143

by TUBING SEAL CAP

Home Office and Factory: 808 W. Sonta Anita Ave., San Gaobriel, Colifornia,
Eostern Office: 428 Mew Center Bldg., Detroit 2, Michigan.

on your firm letterhead.

WHO'S WHERE

In the Front Ofhce

E. Allan Williford has been elected presi-
dent of Link Aviation, Inc., Binghamton,
N. Y. He succeeds Edwin A. Link, company
founder who will continue as chairman of
the board and director of research.

J. E. Ashman has been named president
and a director of Air Associates, Inc., Teter-
boro, N. J. Ashman formerly was executive
E'L‘E president of Rockwell Manufactuning

0.

Julian K. Sprague has been elected presi-
dent of Sprague Electric Co., North Adams,
Mass., succeeding his brother, Robert C.
Sprague, slated to be new Air Force Under-
secretary.

G. Robert Henry has been appointed exec-
utive vice president of Bonanza Air Lines.

D. Morris Pratt has been elected a wvice
president of Marbon Corp., n subsidiary of
Borg-Wamer Corp. Ray P. Johnson, a direc-
tor of Borg-Warner and vice president of
Borg-Warner International, has been ap-
pointed director sales research. The corpo-
ration also named Alonzo B. Knight as
administrative assistant to the president.

Changes

Sidney W. Souers has been elected to the
board of directors of McDonnell Aircraft
Corp., St. Louis. A former director of the
U. 5, Central Intelligence Agency, Souers
served until last month as a special consult-
ant on military and foreign affairs to former
President Truman and was executive secre-
tary of the National Security Council from
1947-50.

William N. Porter, president of Chemical
Construction Corp., has been elected a di
rector of Ultrasonic Corp., Cambridge,
Mass., electronics manufacturer.

George P. MacNichol I11 has been named
operating supervisor of Electrapane (new
aircraft glass) production at Libbev-Owens-
Ford Glass Co., Toledo.

Matthew T. Lebenbaum is supervisor of a
newly formed applied electronics section of
Airborne Instruments Laboratory’s Research
and Engineering Division, Mineola, N. Y.

Leon Shloss has been named assistant
director of public relations for Republic
Aviation Corp., succeeding Lonis W. Davis,
who has resigned, according to a company
announcement,

Ed A. Leden is the new administrative
engineer for Aeronca Manufacturing Corp.,
Middletown, Ohio,

Franklin G. Pater has been appointed staff
representative for the Aeronautical Industries
section of the National Safety Council, suc-
ceeding Howard H. Warzyn of NSC's Air
Transport section.

James Hodge, British jet engine expert, is
conducting special graduate courses in gas
turbines at Columbia University’s School of
Engineering, New York., He is on leave from
Power Jet, Ltd.

Edward H. Hughes has been named direc-
tor of industrial relations at G, M. Giannini
& Co., Inc., Pasadena, Calif., manufacturers

(Continued on page 88 )
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| INDUSTRY OBSERVER

® Iirst tests of anti-aircraft guided missiles against actual aircraft have
been made by Army Ordnance at the White Sands, N. M., proving
ground. Douglas-built Nike missiles have been fired at remotely controlled
B-17 bombers, with better than 50% accuracy record reported in hitting
the aircraft. One hit from a Nike is enough to knock a B-17 out of the
sky. Army also is training troops in operational field use of both the
Douglas-built Nike and the Corporal E missiles.

» North American Aviation’s first F-86H fighter bomber version of the
famed Sabre series is now at Edwards AFB and should be making initial
flight tests before the end of February. The F-86H is powered by the
General Electric J73 axial turbojet.

» Lord Hives, managing director of Rolls-Royce Ltd., and his chief engi-
neer have been touring U. S. airframe plants in an effort to sell American
manufacturers the Conway bypass engine for use in commercial jet
transports. The Conway 15 expected to be used in the de Havilland
Series 4 Comet. Rolls expects to be producing the Conwav by 1958 and
15 offering U.S. manufacturers a version producing 11,500 Ib. static
thrust with a specific fuel consumption of .7 Ib. of fuel per pound of
thrust per hour.

» Martin PSM1 Marlin has completed in 639 hr. Navy accelerated
scrvice that normally requires 1,000 hr. of flying time. The anti-
submarine patrol bomber powered by two Wright R3350 Turbo-Com-
pound engines remained air or waterborne for periods up to four days.

» Lockheed, Douglas and Boeing are putting strong pressure on engine
manufacturers for development of reverse thrust jet braking devices for
use in commercial jet transports. Fred B. Lee, deputy CAA administrator,
has warned that CAA considers a “thoroughly reliable means of decelerat-
ing a jet transport regardless of runway surface condition” as an opera-
tional must.

» One of the most pressing military problems is to find a means of en-
abling an airplane to spot moving ground targets, such as tanks, at night.
Moving target indication (MTI) which removes stationary objects from
a ground surveillance radar scope won't do the job in an airborne radar
because both the ground and the ground target are moving at high
speeds relative to the airplane. Navy spokesman says the government
wui-uld be willing to spend millions of dollars to develop a promising
solution.

» Although Bell’s new anti-submarine XHSL-1 helicopter has too small
a fuselage in its Navy shipboard version for use as a transport, other
military services have been considering possible procurement of a
stretched-out version of the helicopter, using a fuselage insert at the
center of gravity like the Super Constellation and DC-6B. With its R2800
powerplant, the new Bell has a good weight-lifting potential, but needs
a larger fuselage to carrv cargo other than concentrated anti-submarine
equipment.

» Hiller Helicopters has moved far beyond the little Hiller Homet in
jet-tipped rotor planning and has a portfolio full of designs for large jet-
tipped rotor flying cranes and transports. Some of these Hiller proposals
utilize interesting new concepts in fuselage design.

» Army Transportation Corps is asking U. S. helicopter manufacturers to
consider radically different concepts in copter design that are not neces-
sarily bound by the traditional aerodynamic streamlining associated with
airplanes. For shorthaul and relatively low speeds, Army wants more
attention to cargo loads and handling in fuselage design. Basically the
Army wants box-like fuselages and ground level loading arrangements, the
same things it has been pleading for several vears to be incorporated in
fixed-wing cargo aircraft.
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Washington Roundup

Eisenhower on Defense

President Eisenhower, in his State of the Union mes-
sage to Congress, made these observations indicating the
course the new Administrabion will follow on defense
matters:

* Reorganize Defense Department.  “Because of the
complex technical nature of our militarv organization and
because of the security reasons involved, l']‘ll:. Secretary of
Defense must take the initiative and assume the responsi-
bility for IIIL\LIIJ'PI]'I plans to give our nation maximum
safety at minimum cost. "u.-':-:,r}rdmgh the new Sccretary
of Defense and his civilian and military associates will,
in the future, recommend such thmﬂu mn present laws
affecting our defense activities as m’n be necessarv to
clarifv responsibilitics and improve the total effechve-
ness of our defense cffort.”

 Augment the role of the National Security Council,
composed of the President, Vice President, Secretaries of
State and Defense, and the chairman of the National
Securitv Resources Board, plus other govermment offi-
LII[‘-.- as mav be designated by the President.

“The r.ml'utnn function of the National Securitv
Council is to assist the President in the formulation and
coordination of sigmfcant domestic, foreizn and military
policies required for the securitv of the 11.1t1nn In these
davs of tension, it is essential that this central bady have
the vitality to perform effectiv Ll} its statutory role. T pro-
pose to see that it does so.
® Stress economy. “Our problem is to achieve adequate
military ':trr:nﬂt]l within the limits of endurable stram
upon our economy. To amass military power without
regard to our economic capacity would be to defend our-
sclves against one kind of disaster by inviting another.”
® Push unihcation. “Both military and economic ob-
icctives demand a single national military policy, proper
coordination of our armed services, and cffective consoli-
dation of certain logistics activities.

“MWe must elimimate waste and duphication of effort in
the armed scrvices.

“\We must realize clearly that size alone 1s not sufhcient.
The bieaest foree 1s not necessarilv the best—and we want
the best.

“We must not let traditions or halats of the past
stand in the wav of developing an efficient military
force. All members of our forces must be ever mmd[ul
that thev serve under a single Aag and for a single cause.”

Aircraft Money Picture

Spending by USAF and Navv for aircraft and related
procurement continues to lag. Their big backlog of
unexpended funds 15 onlv being chipped awav.

However, contract letting by USAF has been at a
high rate. There will be a letup, since USAF already
has obligated most of its available funds.

Navy contract letting, which got off to a slow start
111 Iuh 15 accelerating,

Some details:

o USAIY and Navv spent less than S3.7 billion on air-
craft and related procurement during the first six months
of fiscal 1953, Julv through December. This is less than
a third of the $11.5-billion expenditure planned under

the program submitted to Congress a vear ago. Unspent

funds now on hand: USAF, S24.1 hn’lhnn Navy 58.9
hilhon.

e USAF obligated $7.5 billion Julv through December,
lcaving onlvy $4.5 bilhon for obligation over the next
six. months of the vear.

e Navy obligated 51.7 billion, leaving $1.§ bhillion for
obligation during the last half of the vear.

Defense Money Men

House Appropriations Subcommittee on  Defense,
headed by Rep. Richard Wigglesworth, has completed
organization, is readv to move forward on the 1954 fiscal
vear money bill,

Probably the most significant factor in its composi-
tion: Of the cight incumbents on the ninc-member
eroup, hve are opposed to clampmg a ceiling on defense
spencing. It 15 questionable, however, that thev will
prevatl over Wigglesworth and Chairman  John Taber
of the full Appropriations Committee, who favor the
cethng, They didn't last vear.

The subcommittee is broken into a trio of three-

member working groups.
e Air Force group 15 headed by Rep. Errett Scrivner, a
World War 1 Armv artillervman, with an inclination
toward the Army position. He is skeptical of USAF's
program for fast jets for ground support and thinks
consideration onght to be given to less speedy and less
CNpensIve aircraft. Scrivner also is critical of Marine
encroachment mto Armiv’s ground fighting mission and
opposed expansion of the Corps to three divisions and
three mir wings last vear.

Other members of the group. Rep. Roman Hruska, a

Republican newcomer from the Nebraska district includ-
mg  Strategic Air Command Headguarters, and  Rep.
George Mahon, a maoderate supporter of  land-based
aviation.
e Navy group includes two firm Navv supporters: Wig-
glesworth and Rep. Harry Shcppar{l Wigglesworth raises
the point that with developments in refucling, Navy
attack bombers mught be able to take over missions now
assigned to more expensive USAF bombers of longer
range. ‘:-.hr,p]}lrd '!m*-. been a leading proponent in ["nn
aress of Navv's carmner program. Third member of the
group, Ih]: Harold Ostertag, & World War T Armw
officer, is a new member of the Appropriations Com-
mittee.

l Army group mcludes Rep. Gerald Ford, chairman; Rep.
Fidward Miller; Rep. Robert Sikes.

CAA, CAB Money Men

e House Appropriations Subcommittee that will review
CAA and CAB monev requests is headed by Rep. Chit
Cleavinger, with Rep. F r{.;lcnt Coudert as ranking mem-
ber, Strong for economy, this pair can be expected to
aim for ::If.q} cuts. Top Democrat on the group 1s Rep.
John Rooney, with a long record of off-and-on antago-
nism toward CAA and CAB.
® Senate  Appropriations Subcommittee on CAA  and
CAB also 15 headed bv an {mhtmdiug exponent for
cconomy, Sen. Stvles Bridges. Top Democrat is Sen.
’at McCarran, a veterim ‘-'.uppnrtf.r of aviation on the
hill. Ths antagonism toward CAA, over the past vear,
largelv directed at admamistrator Charles Home, mav
subside when appointment of a new administrator has
been made.

—Katherine Johnsen
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DOUGLAS F3D SH'I'"KHIEH'I S are ﬂx ing cover Fur B-29 night raids in Knn:'::l to fight off intensified Red attacks Eg'.'llﬂst the Sttpmfnrl:s

® Marine Skyknights down
six Communist fighters.

® Douglas twin-jets defend
Superforts in MiG Alley.

By Robert Hotz

Marine pilots patrolling MiG  Alley
at night in Douglas F3D twin-jet Sky-
knights have shot down at least six
Communist night fghters, including
the Russian-built MiG-15.

The Marine victories are believed to
be the first clash between jet Aghters at
night and were scored during a penod
of rapidly increasing Communist night

attacks against USAF Boeing B-29 Su-
perforts bombing targets south of the
"Hlu River. IFive B-29s have been shot
down by Red night fighters during the
past few months,

First Marine kill was made by a night-
fighter team consisting of Maj. W illiam
Stratton, pilot, and Master Sgt. Hans
Hoagland, radar operator, carly i No-
vember. Allied ground radar tracking
an encmy target v cctored Maj. Stratton’s
plane into range of the Skvknight's air-
borne radar, allowing Sgt. Hoagland to
guide his pilot onto the tail of the
enemy jet, Stratton was able to make
visual contact on the glow of the
enemy’s tailpipe and fred his first burst
of 20-mm. cannon shells into the Com-
munist's wing.

» Score Hit—The second burst hit the
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F3Ds Outfly Red Night Fighters in Korea

TWIN-JET F3Ds have shot down six Red fighters in night battles over MiG Alley.

encmy's cngine, causing an  explosion
ad fre. Maj. Stratton reported flying
through debris from the enemy ﬁght{_r
which burned and crashed. Stratton,
reservist, 1s now on inactive duty, w an
ing for the Hughes Aircraft Co. in Cul-
ver City, Calif.

A few nights later the team of Capt.
Oliver Davis and Warrant Offcer Dra-
mus I'esler maneuvered by radar onto
the tail of a MiG-15 and destroved it

with a2 burst of 20-mm. cannoen hre into
the tailpipe. The MiG was hit while in
a tight turn, apparently trving to cscape
the Skvknight's cannon shells.

Another Marine Skyknight, piloted
bv Lieut. A. J. Corvey, shot down threc
piston-powered Communist fighters in
a smgle night mission over MIG Alley.
Lieut. Corvey's victims were believed to
have been Russian Yak 9 fighters.

» Other Red Vietims—Since then, the
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OBSOLESCING B-29 BOMBERS taking off for bombing raids over Korea now are escorted by Marine F3Ds on night forays.

Skyknights have continued to operate
successfully against the assortment of
Communist fighters being thrown into
the recently intensihed night attacks
against Allied bombers. At last report,
at least two more Russian-tvpe jets had
been destroyed, although details are
lacking. The Skyknights also have been
used as hghter escort for B-295 on night
missions over North Korea. B-29s have
shot down three Red fighters recently.

The Marine pilots are from the Flv-
ing Nightmares, a night-ighter squad-
ron ornginally trained in Skvknights at
El Toro. They have been in Korea since
last summer. Other tvpes of night Aight-
ers m operational use in Korea include
the Chance Vought F4U-5N Corsair,
the Grumman F7F Tigercat and the
Lockheed F-94 Starfire, but there have
been no reports of their successfully
engaging encmy fighters at night. The
piston-powered Corsairs and Tigercats
have been used primarily for attacking
enemy truck convovs and supply trains
at might.
P Variety of Red Fighters—Allied
bomber pilots have been encountering
a variety of Communist fighter tvpes at
night for more than a vear, mcluding
both piston- and jet-powered tvpes, but
until recently their attacks were unco-
ordinated and relatively  ineffective.
Latelv, however, the Communist night
hghters have been working closely with
ground radar and searchlights to spot
and attack B-29 and B-26 bombers op-
erating against the vital supply lines
stretching south into Korea from the
Yalu River,

USAF reported that one B-29 shot
down the night of Jan. 13 was attacked

14

by 12 enemy jet fighters that obviously
were being vectored onto their target by
ground radar, There is no evidence to
date that the Communists are using any
night fighters equipped with airborne
radar, although there is a radar-equipped
model of the MiG-15 in service with

the Russian air force. Nor is there any

evidence of the use of air-to-air rockets
over Korea, although the Communists
have been using ground-to-air rockets
against night bombers for some time.
Damage to returming B-29s indicates
the standard range of Communist
hghter armament, from machine guns

Korea Air Losses

A total of 1,172 Air Force, Navy
and Marine aircraft have been lost
to enemy action in the 30 months
of the Korean war, according to
offiicial Defense Department statis-
tics. Of this total, USAF losses were
701 planes, while the Navv and
Marines lost 471 planes in action.

The Navy has also announced its
operational losses imcurred in Korea
and surrounding waters as an addi-
tional 562 planes. USAF does not
announce 1its operational losses.
Operational losses include all air-
craft lost from all other causes ex-
cept enemy achion over enemy terri-
torv. They are generally equal to or
slightly higher than combat losses.

Unofficial estimates place the
total Korcan combat and opera-
tional losses of all services at about

2 400 aircraft.

to 37-mm. cannon, 15 being used by
enemy night fighters.

» Attacks Increase—The increasing scale
of might attacks against the B-29s raises
the question of how much longer Far
ILastern Air Forces can continue to use
this obsolescent equipment against the
growing strength and expanding defen-
sive capability of the Communist air
forces based in Manchuna.

Aggressive attacks by substantial quan-
tities of Russian-built MiG-15 jet hght-
crs drove the B-29s out of the davhight
skies over North Korea late in 1951 and
although military losses have not yet
become prohibitive, military observers
wonder if USAF will soon be forced to
use more modemn bombers to keep up
the weight of its 'round-the-clock at-
tack on North Korean targets. USAF
rccently has noted the appearance of
more than a hundred Russian-built twin-
jet 1L-28-tvpe bombers in Manchuria,
with several hundred more in adjoining
maritime provinces of Siberia,

The Skvknight was built by the El
Segundo Division of Douglas Aircraft
Co. It is powered by two Westinghouse
]34 axial turbojets of 3,600 1b. thrust
cach and carries a Westinghouse APG-
35 airbome radar. Armament consists
of four 20-mm. cannon. Pilot and radar
operator sit side-by-side in the cockpit.
Plans to develop a sweptwing version
of the Skvknight powered by later model
Westinghouse engines were abandoned
by the Navy about a year ago. Navv
officers have publicly testified that the
Skvknight successfullv intercepted other

jet night fighters in darkness above 40,-

000 f£t. in operational tests over Patuxent
River, Md., three vears ago.
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Comet Problem

® Complications develop as
U. S. approval is sought.

® CAA may insist on own
Series 3 test program.

Serious complications were develop-
ing in Washington last week over the
British problem of getting the de Havil-
land Comet 3 jet transport certificated
by the U.S. so Pan American World
Airways can operate the Comets it has
ordered (Aviation WEeek Oct. 27, p.
13).

After a week’s preliminary skirmish-
ing between U. 8. Civil Aeronautics
Administration and the British Air
Registration Board representatives in a
Washington conference, the situation
appeared to resolve itself into a virtual
stalemate on this point:

Will the U. 5. accept the British
certification of Comet 3 tests as meet-
ing American transport requirements,
or will CAA decide to make independ-
ent flight tests of the Comet and ren-
der its own final verdict?

Some unofficial U, §. observers fore-

cast an unfavorable outcome of the
Comet case would have a lasting effect
that may set back progress in the Inter-
national Civil Aviation Organization as
much as five years.
» British Position—The four-man British
delegation, which is headed bv Robert
Hardingham, secretary of the British
ARB, came to Washington with a re-
quest for a CAA statement on U. §.
requirements for certification of the
Comet 3. Basically, the British said:

Here are the requirements for
British certification of the Comet 3;
now, you tell us in detail what else CAA
wants the Comet to do to get U. S,
certification and we'll get this done
within reason, and certifv that it has
been done. 1

CAA administrator Charles F. Horne
told AviaTion WEeEek that CAA has not
vet determined whether or not it would
msist on its own flight tests of the
Comet 3, in addition to British tests to
U. S. standards. He said that as far as
he could tell no controversy existed be-
tween the two delegations, adding, “It
could not exist until the British make
a proposal and we reject it. This has not
happened.”

British objections to any CAA policy
requiring U. S. flight tests of the Comet
3 in addition to British certification to
U. 8. standards, appear to be that it
denies the competency of the ARB to
make such tests and strikes a serious
blow at the international air principle of
reciprocal registration. There also s
apprehension, informed sources tell
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BRITISH-U. §. representatives at Washing-
ton meeting on certihcation of jet transports
(seated left to right): H. C. Black, R. H.
Warde, J. G. M. Pardoe and R. E. Harding-
ham of British Air Registration Board;
Charles F. Horne, CAA administrator; John
Chamberlain, director, CAB Burean of
Safety Regulation; George Haldeman, CAA

AviaTioNn WEER, that CAA flight tests,
it made, may call for additional require-
ments for changes. Such changes, if not
anticipated in the building of the air-
plane, could result in costly additional
modifications.

» Comet Changes—'There are several
changes that CAA already has indicated
it probably wants in the Comet 3 before
certihcation:

® Double-glass enclosures of windows
for additional safety.

® Rating engine power less than engines
could deliver when new to allow for
deterioration in service.

® British landing requirements provide
for landing within 70% of runway
length, while U. S. requirements pro-
vide for landing within 60%. This is
expected to be adjusted to U. S.
standards.

* U. S. Jet Policy—In addition to these,
there 15 a long list of tentative U. S.
policies on turbine-powered transports
that is under continuing revision. The
list statements of CAA policy on air-
worthiness requirements for certifica-
tion of turbine-powered transports was
issued a year ago, and a new revision
1§ MOW In Process.

Some aviation analysts point out that

if CAA insists on its own testing pro-
gram on the Comet 3, it mav bounce
back when U. S. jet transports come up
tor British certification. British accept-
ance of some current American piston-
powered transports on the basis of
U. S. certihcation, despite failure to
meet entirely all British requirements,
also is cited as a precedent for jet
reciprocity,
» Performance  Requirements—Behind
the conflict over what flight test shall
be accepted is a continuing interna-
tional debate over standards for per-
formance, which has kept an inter-
national performance committee in
session at six-month intervals under
ICAQ leadership for several years.

jet team chairman; (standing left to right):
Henry T. Snowdown, State Department;
F. W. Austin, British ARB: F. B. Lee, CAA
deputy administrator; W. E. Koneczny,
chief, CAB Airworthiness Division; E. S.
Hensley, director, CAA Office of Aviation
Sufety, and Omer Welling, acting chief,
CAA Aircraft Engineering Division.

U. 5. standard of flight performance
1s based generally on an engineering
tormula relating stall speed of an air-
plane to its forward velocity. European
performance  standards are  based
generally on past experience of what
have proved to be safe speeds in various
flight conditions.

The 15-year-old American standard
has produced safe airplanes in perform-
ance, and the CAA technical staff is not
prepared to relinguish it without in-
dications of an improved standard that
will permit at least equivalent safety,
» Jet Transport Problems—Based on the
unrevised 1952 jet transport policies,
here are some problems CAA believes
need mvestigation:
® Turbojet aircraft, as compared with
propeller aircraft, will not have slip-
stream over the wing—a difference that
will show up in takeoff requirements.
¢ Performance of turbine aircraft is
more criticallv affected by temperature
changes than propeller aircraft.

e Absence of reverse propeller thrust
and propeller drag will mean greater
rechance on brakes, auxiliary drag and
reverse thrust turbines for jet aircraft.
* Longitudinal control at high jet
speeds presents problems that need at-
tention in whatever range and altitude
the airplane is to be certificated.

e Differences in structural character-
ishics—such as thick skins, swept wings
and structural deformations—mean new
structural testing requirements.

® Design reqnirements must take into
account new high and low temperatures
cncountered in jet operations,

e Hydraulic, pneumatic or electrical
control systems, which are replacing
mechanical systems, entail the problem
of requiring standby alternate systems
in the event of failure.

» Conference Continues—Washington
forecasts are that the British-U. S.
sessions will continue for another week.

Participating with Hardingham are
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British specialists R. H. Warde, power-
plants; H. C. Black, flight tests, and
J. G. M. Pardoe, structurcs.

U. S. conferees arc headed by George
W. Haldeman, chairman of the
iccently named CAA Jet Transport
Evaluation Committee. Other members
of this committee and CAA technical
representatives, called in on  special
subjects, attended the conference.

Ray Melov, CAA flight test chief,
heads the U. S. committee on per-
formance ru]lurullt,nh which is going
to Panis in Mav for another ICAO
session on this problem. —=A. McS.

Mﬂﬂﬂﬂ}’ Aireraft
Moves to Texas

Mooneyv Aircraft Co. moved its entire
factory last week from Wichita to Kerr-
ville, Tex., in an cffort to increase pro-
duction of the single-place Model 18
and speed  development of the new
four-place Model 20.

Fxpansion of facilitics and inereased
cmplovment of skilled personnel, made
possible by the move to Kerrville, will
permit test flights of the Model 20
within 60 davs, executive vice ]]r{_"?.lﬂl'.'ﬂt
Al Mooney savs. The new single-engine
plane is scheduled for marketing by
mid-summer.

Charles G. Yankev, Mooney presi-
dent, savs the decision to move the air-
craft plant was based on inadequate
facilities and shortage of aircraft tech-
nicans  and  production  workers  at
Wichita.

Employment will be tripled to 150
persons, Yankey says.

The Li}Il]FtIl'l":. 's field in Wichita was
located adjacent to the Air Force B-47

flight I:mmmg base, limiting expansion
of aircratt factorv and test programs.

Review of Aviation
Policies Under Way

The congressional  session moved
forward last week wath these develop-
ments aftecting aviation:

& Scnate Interstate and Foreign Com-
merce Committee’s chairman Charles
Tobev reported plans to give carlv con-
sideration to airmail aulmdx separation
legislation and later look mto British
advances et air transportation. Sen,
Fdwmn Johnson and Sen. Johin Kennedy
have drafted subsidv separation bills.

e House Interstate and Foreign Com-
merce Committee s making general re-
view of all agencies under its junisdic-
tion. Chairman  Charles Wolverton
plans to call Civil Acronautics Board
ad Civil Aeronautics Admimistration
officials to appear before the committee
for progress reports and cducation of
new members.

¢ House Armed Services Committee
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VICKERS JET TRANSPORT (in model), may carry 150 passengers, have 2,000-mi. range.

Britain Announces New Jet Liner

By Nat MeKitterick
(McGraw-Hill Warld News)

London—Great Britain's fourth tur-
bine-type transport was unveiled last
week with announcement of the Vickers
1000, prototvpe of which has been
ordered for the Roval Air Force Trans-
port Command.

At the same tume, Vickers announced
a civil version of the transport, the
VC-7, now in the design stage. Both
projects were designed by George Ed-
wards, Vickers' chief designer and
creator of the Valiant and Viscount.
> BEA Interest="1he Vickers 1000 will

be the frst project to utilize Rolls-Royee
bypass jets. \With four Conways, claim-
ing some 30% saving on fucl costs (con-
~.I|1|111:|t11:m figures for engine already are
down around .5 Ib./Ih./hr), Vickers
claims the VC-7 will have equal use on
shart continental hops as on verv long
trans-Atlantic hops. Bntish Furopean
Airwavs is reported highly interested
m the development.

No performance heures have been
released, but last November Air Min-
ister Lord de L'lsle and  Dudley
foresaw a jet troop carrier this way:

“We can now conceive an aircraft
leaving England at noon, climbing to
45,000 or 50,000 feet, and dchvering
its load of 150 passengers in Egvpt by
tea time.”

That spells a speed in excess of 500
mph. and a range in excess of 2,000
miles.

» Specihcations—The Vickers project i1s
Britain’s biggest jet hiner venture to
date. I'uselage length will be 146 ft.,
as agammst 110 ft. for the Comet 3.
Wingspan is 140 ft.. or about 20 ft.
wider than the Comet 3 and the Valiant
bomber. ch_,hf 15 set at 38 ft, 6 in.

Wingform is superhcially like the
r.mnpmmcl sweep of the Vahant, except
that wingtips are tapered instead of
squarc. All external resemblance to the
Valiant ends there,

Tailplane is swept and flush with low
main wing. Present conventional British
charactenistics of low wing-loading, with
engines buried m wmgroots, are fol-
lowed in the new Vickers project.

Given development and testing time.
the carliest Transport Commuand can
cxpect its first Vickers 1000 will be
1957, No production orders for cither
tvpe have been placed.

has voted to continue an investigat-
mg subcommittee to watch the defense
Progrim,

e Senate’s Preparedness Subcommittec,
headed last vear v Sen. Lyndon John-
som, probably will be continued with a
Repubhican leader.

o Post Office and Civil Service Com-
mittee of the Senate plans a thorough
investigation of the postal service, in-

cluding airmail postal rates, revenues
and  expenditures for airmail  serviee,
and subsidies to airhimes. A resolution
authorizing the investigation has been
introduced by Chairman Frank Carl-
son and Sen. Ohlin Johnston, ranking
Democrat on the committee.

Bills which have been introduced in-
clude:
¢ Prototvpe development: A measure

AVIATION WEEK, February 9, 1953

proposed by Rep. Carl Hinshaw would
authorize government loans to aircraft
manufacturers up to 515 million to
finance 75% of the developmental cost
of jet transport aircraft.

e Aviation training: Another Hinshaw
measure would authorize CAA to h-

l-l'l'.'r'

nance 73% of the cost of traming air-
craft and cngime mechanics, instrument
and clectronics technicians, pilots and
other fthght and ground personnel.
e Interservice transfer of military  of
ficers, recommended by Defense De-
partment, is provided for in a Hinshaw
bill. Approval ot the othcer and the
Sceretaries of the two departments con-
cerned would be required.

* Independent air safety board of five
members 15 proposed in legislation in-
troduced by Sen. Pat McCarran,

e Customs expense: Air carrniers would
be exempted from the requirement to
pav overhime compensation of customs
cmploves by another bill offered
lluhhm

Engine Trouble Found

(il dilution as an airline mamtenance
practice for cold weather starting was
Blamed for R4360 Wasp Major engine
trouble in BOAC's Boeing Strato-
cruisers, as the first six of the 10-plane
Heet were returned to service last week.
OF 15 engines torn down for examina-
tion, 11 showed evidences of over
dilution of engine oil with aviation
gasoline, CAA sources report.

Other difficulties disclosed in the
tcardown of Pratt & Whitney R4360s
included piston pin plug failures, two
knuckle pin faitures, one cam lobe and
cne master rod cap.

BOAC Stratocruisers were grounded
list month after reports of piston

“seizing” (Aviation WEeek Feb., 2
p. 17,

!
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Plane Fastener Fight Nears End

Military may accept Camloc quick-release type in
settlement of 14-year standardization controversy.

By Alexander MeSurely

A million-dollar technical standardiza-
tion controversy over a 30-cent quick-
release  fastener for aircraft assembly
appears to be on its way to settlement
following an industry-armed forces con-
ference at Wright Air Development
Center, Davton, “Ohio.

It is too earlv to predict how the
controversy will end, but U.S. aircraft
manufacturers who have been pushing
for the scttlement say thorough airing
of the problem at the conference is a
healthy prelimimary sign.

The controversy involves two tvpes

of fasteners. One was made to a military
specification ordered by the Air Force
and Navy, designated MIL F-5591. The
other, a fastener built by the Camloc
FFastener Corp., recently was designated
NAS 499 by the National Aircraft
Standards Commuttee of Aircraft Indus-
tries Assn.
» Possible Outcome—Final outcome
may be admission of both spcmﬁr:ﬂtmm
as standard, climinating E‘\.PE‘IHI‘-E and
time-wasting special deviation orders. A
second alternative to drop the military
specification and standardize only NAS
499 is what manyv airframe manufactur-
ers would like to have accomplished
ultimatelv,

Charges and countercharges in the
14-vear- n!d controversv  boil down te
this:

Camloc refused to change its fas-
tener design when the 1111|1t|1"-. authori-
tics set up the MIL I-3991 specifica-
tion, while other companics went along

with service procuring agencies to build
the fastener they s,pLuﬂLd

Things would have been different, if

the U.S. aircraft manufacturers had
been satisfied with the military specifica-
tion fastener. Instead, they prefer the
Camloc fastencr. It stays fastened better,
they sav.
» Manufacturer and Airline Preference
—Last month the NAS committee re-
ported to the Air Force and Navy that
12 of the principal manufacturing plants
producing military aircraft are using the
NAS 499 (Camloc-type) fastener in
their work.

Representatives of nine of the com-
panies attended the Davton session to
decide which fastener to use. At the
meetings were representatives of Boe-
ing-VWichita, Boeing-Seattle, Chance
Vought, Convair-San Dicgo, Douglas-
Fl chundu Hughes Aircraft, Piasecki
and Republic.

Other plants using the fastener in-
clude Douglas-Santa Monica, Convair-
I"'t. Worth, all Lockheed plants, Rvan,
and Sikorsky. Hughes, Kaman, and
Northrop use the Camloc-type fasteners
on experimental contracts.

It also was reported that the NAS
fastener is being used by a majority of
the principal airlines.

Presiding at the Wright Air Develop-
ment Center meeting was Lt. Col
. M. Huntington of the Mumtons
Board Aircraft Standards Group. Seven
other officers and 13 civilian engineers
representing USAF and Navy Bureau ::lf
Acronautics attended.

Presenting aspects of the problem

1
"
J

THE LARGEST SINGLE DELIVERY of Kaiser-Frazer-built C-119F Packets lined up at Willow Run, Mich., awaiting weather clearance
for flight to Mitchel AFB, L. I, N. Y. These planes are assigned to the 514th Troop Carrier Wing.
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were representatives of the following
fastener companies: Amloc, Dzus, Lion,
Monadnock, Packmaver, Scovill, Shakes-
roof, and United Carr.

Camloc Advantages—A list of techni-
cal advantages of the NAS 499 type
fastener over the MIL F-5591 presented
by the Aircraft Standards Committec
was considered at the mecting.

Among other points, it was reported
that plus-minus range of torque and
tensile requirements foo the NAS 49U
fastener permits standardization on one-
third the number of studs that would
be required if the MIL F-5591 fastener
were used.

Strength requirements also permit use
of one NAS fastener size, where two
sizes of the military fastener would be
required.

These combined factors make 1t pos-
sible to use a stock inventorv of approxi-
mately one-sixth the number of stud
lengths with the NAS 499 fastener.

» Million-Dollar Costs—Estimates  of
million-dollar costs invelved in the con-
troversy refer to the number of engi-
neering changes that have been required
in various airplanes, deviations required

to permit use of the NAS 499 fastener
as replacement for the MIL F-5991

tastener, engineering manhours con-
sumed on conferences, and number of

parts numbers that have been set up
and changed.

Aarcraft manufacturers say a fastener
that will “button up” engine cowls,
plates, doors and accessory equipment
of todav's high-speed aircraft is up
agamnst a job far tougher than the one
centemplated when the original military
specthcation was set up.
> C-124 Story—One illustration of the
fastener controversy centers on the huge
Douglas C-124 four- -engine  transport.
At the time the USAF's 6-8-9 inspection
board arrived to pass judgment on the
Globemaster, its engine cowlings were
locked with the military specihcation
fastener. When Douglas opened the
cowlings, the engineers couldn’t get
them to fasten shut again.

The board was forced to wait until
an rcraft  laboratory  specialist  was
called from Davton to issue a deviation
order necessary for substitution of the
Camloc fastener.

» I'irm Military Stand—What is behind

X-5'S CHANGING WING SWEEP

How the Bell X-5's wings can be swept while
in flight is graphically shown in this multi-
ple-exposure ground shot. As the winghips
move back, the wingroot portions move for-
ward. More than 60 flights have been made

with the X-5 research plane by Bell, USAF
and NACA pilots at Edwards AFB, Calf.
The craft is making possible accumulation of
data on high subsonic speed flight as well as
variable sweepback.

the military refusal to accept the appar-
ent industry preference on the merits of
the two specifications?

Some industry observers say it is a
military stubbornness against retreating
after a position has been taken. But
another factor is the positive attitude of
fastener companies who complied with
the military specification. They have a
united front against the Camloc fastener
to support continued use of present
military specifications, some aircraft
manufacturers say.

Although the controversy seems out
of proportion to the value of an indi-
vidual item, the widespread use of fas-
teners in today’s aircraft and missile pro-
grams makes the problem important.
Several hundred fasteners may be used
on a small aircraft and as many as 3,000
on one big bomber. Multiply the num-
ber of fasteners per mrphne by the
thousands of aircraft in USAF and Navy
programs, the thousands of missiles just
entening production, the replacement
and spares programs for all of these, and
the fastener dollar volume mounts rap-
idly to big business.

BuAer Speeds Up

Contracting System

Navy's Burean of Aeronautics signed
the first of a series of basic agreements
with airframe manufacturers last week
by which it expects to save time and
trouble in setting up future contracts
with its major contractors.

The new agreement was signed with
Lockheed Aircraft Corp. by Rear Adm.
T. 5. Combs, Chief of the Bureau of
Aeronautics, and Courtlandt Gross,
executive vice president of Lockheed.
Other agreements will follow, Navy
reveals, with about 15 contractors.
(USAF has been using this procedure
several vears.)

The Lockheed agreement, signed for
one vear, will apply to all contracts
drawn up by the Navy through 1953.
S0 far, fﬂur production contracts are
planned for negotiation with Lockheed
this year.

A basic agreement sets up the general
conditions under which all future con-
tracts will be written. The language of
clauses is definitely established to save
argument over the general provisions
of future contracts. Thus contracts can
be negotiated more quickly.

In writing a contract, details of
quantities, prices, specifications, de-
livery and other specific conditions will
be set forth in full. General provisions
in the basic agreement merelv will be
referred to in the contract.

“Although we have contacted the
airframe  manufacturers first,”  Adm.
Combs said, “we hope to work out
similar agreements with component
manufacturers.”
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technical bulletin

WEIGHT
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(Greater output per pound is the constant objective
of the aircraft designer. EEMCO serves this goal
by turning out new electric motors with increased
power, decreased welght and all the required oper-
ating characteristics. This tough new lightweight

for driving a compressor was built to the latest
Y Army and Navy specifications, Operating on 27
L volts D.C., it provides 3 hnrsepnwer under con-
N tinuous duty at sea level, 214 h.p. at 50,000 feet
ELEE 3 with duty cvele of Y hour un—’-g hour off. It

e 5 0 | L - | _: ! e B weighs only 13% pounds with integral gear box of
' | : 2344 to 1 reduction.

T I N 1] Doubled plant capacity and new facilities enable
| O B . | EEMCO to keep pace with the growing need for
] N 14 e 53 these specialized designs. Today EEMCO motors
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Here is the
AIRLINER AUTOPILOT

A proven autopilot that sets a new high standard of precision flying
from take-off to landing approach.

The rugged lightweight Lear L-5 features automatic altitude con-
trol, automatic approach coupler, automatic protection from hard-over
!wigl:‘l'd]b'-*—- |':'iLJ‘."1 automatic satety release for manual control with a cor-
rectly trimmed aircraft, Plug-in replacements assure quick, low-cost
maintenance.

The Lear L-5 and its military version — the versatile I-5 —are flving
a wide range of aircraft, from jets to multi-engine transports . . . theyre
frequently called “The Pilot's Autopilot.”

Before vou install an Lultt'spi]ul — and Yo will — let a ﬂight demon-
stration show vou whv the Lear L-5 Airliner Autopilot is what you
have been waiting for.

ROLL TRIM

The Collier Trophy

Aviatlon's highest aword = recognifion
e William Lear for develepment of
Avulopilet ond Approach Svilems.

[MR ] LEARCAL DIVISION, 11814 W. PICO BLYD., LO5 ANGELES &4, CALIFORNIA
3 Il{:‘r Grand Ropids Division, Grond Ropids, Michigan; Ramec Divisien, Elyrio, Ohio

One of the Werld s Qldest and Lorgest Producers of Airborne Elecironics

Big Bell Stock Sale
Reported by SEC

Purchase of 427,876 shares of Bell
Aarcraft Corp. commmon stock by Equity
Corp. trom lirst York Corp. n merger
15 reported m the latest Scournties and
[ixchange Repont.

Other aviation stock wransactions re-
ported :

Alr Associntes, Ine.: larl M. XNewlin,
director, =ale aof 13,520 crnmon shares, total
holding, and sale of 1,598 commaon =hires
M trusts, leaving a total holding of 1,306
sharez: Earl AL Newln sale of 300 pre-
ferred shares in trusts, total holding.

Aitlleets, Ine.: Goorge Luslk, atlicer, pur-
chnse of 100 eommon shares, making a total
helding of 607 shares,

All-Amerviean Airways: Hobert M, l.ove,
offleer and director, sale of 303485 connni
shares, leaving a (otal holding of 45,000
shnres,

AlNis-Chalmers Mg, Co.: J. T Sipgsleton,
nfficer and director, purchiise of 2000 compon
shares, making n totnl holding of 2660 =hipos

Capital Aielines, Ine.: J. H, Carmichael,
ollicer, sale of 157 Cominmeen shares, leaving
a total holding of $.000 shres,

Colonkal Aivlines, Ine.: Froancis Hartley,
Jr, director, =uale of 2,00 common shoares,
leaving a total holding of 3,504 shares,

Consolidated Yoaltee Niveraft: Flovd B
Chllum, director, parchase of S.000 commaon
shares, total holding.

Continental Air Lines: Lawrenee 2. Ames,
director, purchaze of 100 commaon =huives,
making a total halding of 300 shares,

Fadrehild  LEngine and  Airplane  Corp.
Faul J Trizzell, officer, purchase aof 100
cofimen shares, total holding,

Flying Tiger Line, Inec.: Wimn, 15 Bartling,
oflicer. sale of 2010 preferred shares, tolal
halding.

Glenn L. Martin Co.: Wm. Larclay Hard-
ing, director, mrchaze of 200 econunon
shares, total holding.

Minneapalis-lloneywell Regulator Coo O
B. Sweatt, officer and director, sale of 2,000
common sharves, leaving o total holding ol
$4,500 shares: sale of 2,530 common shares
in trusts, leaving a total holdines of 7,345
shares ; Havold Y. Sweéatt, officer and di-
regtor, sale of 2540 common =hares In
trustz, leaving a total holding of 2,004
<hares: A, M. Wilzon, ollcer, =ale of 2o
common shares in (rusrs, totnl holding : 1'% 18
Wizhart, officer, purchase of 100 consmwn
shares, making a total holding of 630
shares,

Natlonal Alrlines, Ine.: J. C. Brawner,

ROTOR BLADE ICING RESEARCH

Heating equipment is shown being installed
on rotor hub of a Piasecki HUP helicopter
stationed atop Mt. Washington, N. .. for
studv of icing conditions on rotor blades.
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The severe conditions on the peak of the
6,288-ft. mountain make it 2 natural Libora-

atlicer mid divector, purechase of 100 coneson
<hares, making a total holiding of 160 shares.

Sorthwest Aivlines, Ine.: Alonzo Pettevs,
direetor, purchase of 500 preferred =hares,
mstlking a totnl holding of 2000 shares,

Kyan Avronpmuticnl { i, - Xelvin H.
laoekett, director. purehiise of 1,000 g60a6-
mon 2hares, making a total holding of 2,004
=harez: T. Clawie Liyvan, oflleer. director,
enefickal owner, purehase of 119 sommon
shares, making o tetnl hobling of 49,200
=1l res, |

seabonrd & Western Aivlines, Ine,; Harold
Moptlee, officer, purchase of 300 cominon
slutres, making a total holding of 400
sliroes,

Salar Alreeaft Co.: K Franklin Hateh,
director, purehase of 300 common =hares,
mnking a total holding of 400 shapres,

Sperry Corp.: Thomas 15 Doe, direclor,
purchase aof 2,500 common shares, making a
total holding of 2,500 shnres,

Trans Waorkd Airvlines: George H. Clay,
officer, purchase of 200 common =hares,
making n total holding of GO0 shares | 1L O,
Cocke, officer and divector, purclase of 445
commoir shares, making n total holding of
1.143 shares: John A, Caollings, oflicor, pur-
chase of 400 common shares, making o total
ledeling of 1,101 shares: Ralph S0 Pamaon,
allicer and divector, purchase of 500 conumon
<JimreR, making o total holding of 3800
<lnres ;. Warren Lee Pierson, director. pur-
Chip=e of GO0 commuon shares, making o totil
hilldling of 3,160 shares,

United ANireeaft Corp.: Jozeph P IRipley,
director, purchase of H00 common  =lkres,
niking a total holding of 1,000 shares.

L'nited Adreraflt Prodoets, Ine.: Johin Al
AMevers, oflicer and director, purchage of 0B
comimon 2hares, making n total holding of
1.o00 shares.

New African Aircoach
(MeGraw-Hill World News)

Johannesburg—All major carricrs on
the London-Johannesburg run are ex-
pected to add tounst fights to their
services next vear, The move is planned
for after Oct. 1, when first-class farcs
go up approximately 514 to $500.
Tourist tanft will be about $375 one
way and 5650 roundtrip.

South African Airways 15 converting
s Constellations to scat 60. BOAC
and Central African Airways will open
low-cost flights between London and
the Rhodesias this month.

]
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torv for aviation studics. The copter is

secured to a large trailer,

Gel the Ynest

OXYGEN
EQUIPMENT

/’%ﬂﬁi r
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AEP

Zep supplies only the latest approved
types of all-new oxygen equipment for
airframe manufacturers and installations
for execulive aircraft.

Oxygen catalog will be sent on request.

-

Cylinders — Low
Pressure G-1, D-2,A-6,
J-1 and paortables

Regulators — Demand
and Positive Pressure
Types A-12A and A-14

Regulators —
Continuous Flow High &
Low Préssure Types —
AN 6010-1A and Brnth]nf Hose
A-2000 Assemblies — AN 6003
Serles & Radio-wired
Hose Assemblies

e S

-
g
X

Government approved §
sourceé for overhauling ©
and servicing of
military aircraft
oxygen equipment

Check and Line Valves —
High and Low Pressures

CAA APPROYED OXYGEM REFAIR STATIOM 4073

ZEP AERO & BREATHING EQUIPMENT CO.

5907 W, Imperial Hwy., Los Angeles 45, OR. B-5181

L E R B N AR N ERERSNEREREENRENNERENEHS.)

ALTITUDE TRAINING

FOR GROUND AND FLIGHT PERSONNEL
Now your ground personnel can be quickly
trained in the inspection and test of high
altitude oxygen equipment. Courses for
engineering, installation and service
personnel are also available. Facilities
include altitude chamber for indoctrina-
tion of pilots and flight personnel. Write
for full information.

ALTITUDE INCORPORATED

109 Sheldon 5t., El Segundo, Cal., OR. 8-1161
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AERONAUTICAL ENGINEERING

About Littlewood

William Littlewood, vice-president en-
gineering of American Airlines, is inter-
nationally recognized for his contribu-
tion to the development of the modem
airliner. His frst aviation connection
was with Fairchild Engine Co., of which
he became general manager. There he
helped develop and produce several im-
portant aircraft engines.

In 1930 he came to American Air-
ways (predecessor of American Airlines)
and was made chief engineer three years
later. He was elected vice president-
engineering of American Airlines in
1937, and named to the corresponding
post for American Overseas Airlines in
1945,

He received the 1935 Wright Brothers
award for “outstanding contribution to
aviation,”

The DC-3, to which he points in this
picture, was built to Littlewood's speci-
i fications by Douglas Aircraft Co. for

American, which put it into service in
1936. Littlewood was also important in
the development of the Convair 240

1

[

and Douglas DC-6 airline transports.

Littlewood delivered the 16th Annual
Wright Brothers Lecture in Washington
this past vear, laying down a broad
guide that the designers of tomorrow’s
transports conld follow. This talk is also
being presented before various technical
and industry groups in the country by

Otto E. Kirchner, director-operational
engineering, American Airlines.

A news story about Littlewood's
speech was carried in Aviation Week,
Dec. 22, p. 17. But in view of its mm-
portance to industry circles, we are
printing extensive excerpts from it. The
first of two parts appears below.

| —

Littlewood Analyzes Transport Irends

® In the past, aircraft size and capabilities have risen

steadily, but largely as a matter of expediency.

® For the future, likely direction of growth as well as

immediate needs should figure in plane design.

There has been a constant develop-
ment with time of larger and larger
transport units with obviously longer-
range capacities and applications. There
has also been an underlying develop-
ment with some increase in size of
essentially shorthaul transports.

Today, of course, the longhaul air-
planes are typiied by the Lockheed
Constellation, the Dr::-uglﬂs DC-6 and
the Boeing Stratocruiser, varying from
approximately 100,000 to 150,000 Ib.
in gross weight. The shorthaul mrp]anes
are typified by the Consolidated Vultee
240 and Hﬂ and the Martin 4-0-4,
ranging from 40,000 to 50,000 Ib. gross
weight. .

» How The', ve Grown—Wing span has
shown a significant average growth in
25 years from about 50 feet to more
than double that value (Fig. 1). Fuse-
lage length . . . shows a signihcant m-
crease at a more rapid rate from an
average of about 30 to a modern value
of more than three times that amount.
The rate of increase of fuselage

24

length to wing span ratio is rather inter-
esting in that it indicates some change
in aerodynamic proportioning, and
shows the method by which air trans-
port capacity has been most logically
increased—namely, by increases of fuse-
lage length. The Lockheed Constella-
Lion Ims had some 18§ feet added to its
initial length, and the Douglas DC-7
will have had some 12 feet added. This
seems to be a significant thing to keep
in mind with respect to future trans-
ports.

One requirement of a modern con-
tract and specification should be the
advanced determination and agreement
of a definite plan for capacity growth
as powerplants of increased size become
available in the future. Growth of any
individual model in the past has been
largely a matter of expediency. Since
high performance aircraft of the future
will be limited by Mach dragrise de-
sign characteristics, the direction of
growth will probably be least in speed
and mostly in range and/or capacity.

If the airplane is imitially planned for

a defined operation, the range require-
ments will be built in from the begin
ning. Therefore, the normal direction
of growth, with increased power or
thrust available, will be m the direction
of increased capacity. Plans for such a
growth program should be mcorporated
in the initial model so that it can be
accomplished with the least expense
and trouble. . .
» Crew Size—Early crews were one man.
The common problem of physiological
and psychological reliability of the hu-
man being, as well as the parallel ques-
tion of reliability of a single powerplant,
brought about almost 5|multaner:~u*i]y
the early transition to a minimum flight
crew of twe, as well as a minimum
powerplant arrangement of the same
number, . . .

Crew growth thereafter was in con-
sideration of additional segregated func-
tions to be performed. As the needs of
the passengers became evident, cabin
crews were added, and as the needs of
the cockpits and their manifold equip-
ment became apparent in the larger
airplanes, flight engineers were added.
For the very largest airplanes multiple
cabin crews are necessary to perform
the quantity of tasks r:':t]ulred and for
some uses of the airplane, particularly
long-range, over-water operations, some
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safety edge over other types.

survive 256G crash.

or wiring.

craft engineering organization.

e Seat design and arrangement must permit occupants to

e Further study of exit locations, standardized and im-
proved design of hinges, latches, etc., is needed.

e Safety engineering set-up is a must within every air-

e Noise is lost energy. Efficiency gains, reduced prop tip

Littlewood’s Guideposts for Designers

e Low-wing all-metal monoplane has the economic and

problem.

¢ Proper marking of aircraft structure is desirable, so
mechanics do not drill blind holes into vital equipment

NCCCSSATyY.

speeds, reflective and absorptive baffles may ease this |

e Drag creators, such as external avionic equipment, de-
icer boots, etc., must be eliminated.

e Wide latitude of approach and climb-out speeds is
needed to accommodate planes to maximum-trafhe-fre-
quency patterns at wide variety of airports and runways.

e Reverse-thrust-producing mechanism for jet aircraft is

® Collision prevention or warning means, whether lights,
radar, cockpit indications and/or more precisely con-
trolled flight paths, must be designed and improved for
tomorrow’s transports.

arrangements of equipment and func-
tions indicated the nced for radio op-
erators and navigators. For those flights
planned to excced desirable or legal
time limits, partial or total reserve crews
are carried.

The crew number factor, of course,
has shown a rising indication with the
years, but determinations for the future
should depend entirely on functional
analysis of the over-all number of segre-
gated jobs to be performed, and proper
considerations of the relationship of
flight time to the physical and mental
fatigue of the tth: mvolved. Obwi-
ously, it is a prime duty of design and
airline engincers to continuously sim-
plify the tasks so that more can be ac-
complished with less total effort and
with improved safety and efhciency.

» Demand for Capacity—The time
curves of passenger seats, cargo and the
total of all loads, show the accelerating
upsweep of required capacities with
time. This is interesting n its indi-
cation of the exponential growth of the

industry. I think it is generally agreed
that at anv given time and under any
given set of operating conditions, an
operator would be wise to keep his air-
planes a little on the small side of
maximum required capacity.

A study and report prepared in 1930,
using the sum total of available statis-

tics trom the extremely diversified Amer-
ican Airways operations of that time,
indicated that with the then scattered
demand and unrehability of operation,
more than 90% of the business could
have been accomplished with aircraft
of less than half l:ht: average size of
those then operated.

The indications led one of the most
thoughtful and intelligent leaders of
air transportation of that time to a
conclusion that a 50% load factor was
the most that air transportation could
ever hope for. How untrue this was,
has been demonstrated conclusively as
air transportation achieved adequate
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utility and rehability. However, to con-
template that the very high load fac-
tors of today can be continuously main-
tained for future periods of possibly
oreater economic stringency, would ap-
pear to be on the side of recklessness.

This period has recently seen the
development of the so-called coach or
air tourist services—with somewhat re-
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duced and simplified accommodations
handling more passengers per airplane
at lowered rates—made possible by the
flexible nature of the equipment.

» Economic Factors—With the relative
inflexibility of the largersize, high-per-
formance transport units of the future,
it would appear desirable to arrive at a
basic determination of a satisfactory
and fully acceptable standard of service,
and to determine at what rate such
services can be sold to develop the max-
mmum cconomic possibilities of that
tvpe of airplane.

[f there i1s economic justification for
airplanes of such sizes and performances
in a sufficient number of services, they
will be built and successfully operated.
[f not, the industry would be well ad-
vised to move slowly into the high-
performance possibilities of the future.

There is no reason to be pessimistic
about the situation, for studies, to date,
appear to establish that such airplanes
can be developed in sizes fully con-
sistent  with nntir_‘ip;ltf:d capacity re-

quircrnents, and that in such sizes they
can operate at reasonable load factors

and give the desired high performances
with economic success.

Speed has many values, both direct
and indirect, for which some compen-

sation could be reasonably expected.
To design these future aircraft, how-

ever, without taking full advantage of
the economic possibilities and without
planning the future growth programs
of the aircraft, would be inexcusable
in view of the tremendous risks in
development and capital investment re-
quired.

The curves of wing loading, power
loading and span loading (Fig. 2)
with time show the principal reasons
for continually improved economic
weight factors, performances and effi-
ciencies. Coincident with the develop-
ments of high-lift devices, the increased
wing and span loadings and lowered
power loadings have made possible the
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ecconomically efhcient transports of to-
day. 'The ecarher removal of the arbi-
trary 80-mph. stall speed limitation
cleared the path for achieving the ben-
cfits of these technical developments.

. The product of (Wing loading x
I’um.'r loading) against time (Fig. 3]!
serves as a basis for the significant curve
of Runway length ruquucmfnt with
fime, '

The maximum speed increase
has been almost constant with time
since the beginning of powered flight
(Fig. 4). It has been frequently pointed
out that until the advent of the jet,
maximum military speeds had increased
at almost a Hat rate of 14 mph. per vear,
while transport top speeds were going
up at about half that rate. . . . Cruis-
ing speed increases have tended to in-
crease a little more rapidly with time,
primarily, I believe, due to the develop-
ment of engine reliability and the abi'i
ity to use higher percentages of cruising
POWCT,

The service ceiling scatter of points
is naturally wide and merely shows an
indication of the increasing altitude ca-

pacities of powerplants and the tend- |

ency toward lower power loadings
with the higher wing loadings, and ﬂm
incorporation of more '1dequ'1h: power
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FILLER-UNIT 4

Assemblies
FEATURES:

LIGHTWEIGHT. . Roylyn
Filler-Unit Assemblies are
light-weight, and built for
rough service !

LARGE OPENING ... The
clear filler opening allows
faster filling.

STRAINER...Design pro-
vides for quickly remov-
able strainer.

QUICK-LOCK...Just a

quarter-turn and it's
locked!

POSITIVE LOCK . . . The Roy-
lyn ball and cam lock is
reliable insurance against
leakage !

Roylyn Filler-Unit Assemblies are available
to meet every exacting requirement for air-
borne security and fast ground servicing.
The remarkable versatility of Rovlyn
Filler-Units is achieved by choosing your
special combination of cap, dipstick, nipple
and strainer. Filler-Units are supplied in
sizes from 4 inch to 6 inches and are avail-
able with pressure relief valves in the cap.
Roylyn caps are compact, lichtweight,
vibration-proof and incorporate the famous
“Quick-Locking” design that has proven to

hﬂ a popular time-saving feature of Royl
mgs Roylyn Filler-Units are ﬂdﬂp[ﬂgiu

l:u anv type of installation.
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TOMORROW’S AIRCRAFT: OHPJ ﬂtﬂp dﬂd%

Advancing

pushbutton
aviation

PR

An impressive concentration of top aviation engineers and electronic
specialists was recently assigned to the new Westinghouse Air Arm
Division in Baltimore. The huge plant, occupying 75 acres next to the
Baltimore Friendship Airport, has space to integrate all Westinghouse
air-borne electronic engineering, testing and production facilities into
one operation. ..with the opportunity for both air-borne and environ-
mental testing.

Already this division has designed, tested and put into production
some outstanding developments. One is the Westinghouse Autopilot,
the first automatic pilot to utilize three ““non-tumbling™ gyvroscopes
and to provide unlimited mancuverability. Also of great value to our
nation’s military needs are the tremendous advances made on com-
plete fire-control systems and guided missile systems.

These rapid strides were possible because ol unmatched resources,
such as: a Flight Engineering Department with hangar and company-
owned planes...an REAC Analog Computer with flight simulator
equipment . . . environmental test facilities, such as the one illustrated
below . . . and a large stall of trained service engineers. All these
Westinghouse facilities under one roof for one purpose—advancing
tomorrow’s pushbutton aviation. Westinghouse Electric Corporation,
P. O, Box 868, Pittsburgh 30, Pennsylvania. 1-91004

This Atmospheric Chamber mimulates conditions from —65% to
+ 160° centigrade, altitudes up to 80,008 feet. It also varies humidity
20 to 95 per cent and automatcally controls these variable conditions
o any pre-set vilues.

THE SCOPE OF WESTINGHOUSE IN AVIATION

Basic aircraft systems Air-borne system components

Turbojet Engines, Fire Control, Transformers, Rectifiers, Instruments,
Radar, Autopilots, Communication Gyro-motors, Temperature Control
Equipment and Electrical Systems. Panels, Generating Equipment and
System Control, Circuit Breakers,
Contactors, Motors, Actuators and
Wind Tunnels, Airport Lighting, Hoists, Electronic Tubes, Magamps®,
Industrial Plant Apparatus. Micarta®, *Trademark

Ground equipment

you caN B SURE...ir 115

“festm(ghouse




From Florida to Japan in 72 hours . ..

carrying a fully assembled, ten-man helicopter

—the DOUGLAS C-124 Globemaster

From the {ront lines in Korea last year
came calls for a 10-man helicopter. The
Air Force had some, but they were in
Florida—9,000 miles away.

Normal air transport could make the
flight in time, but tearing down a heli-
copter—reassemblingitin Korea—would

waste a week, So the Air Force turned
to a Douglas C-124 Globemaster, the
flying giant that covers thousands of
miles nonstop with a 25-ton payload.
Globemaster opened its clam-shell doors
and swallowed the helicopter whole,
took off, and reached Japan in 72 hours.

Next day, at the Korean front, our men
had the helicopter they needed.

Performance of the Globemaster in
action is another example of Douglas
leadership in aviation. Faster and farther
with a greater payload is a basic of all
Douglas design.
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which has a most significant bearing on
rnge capacities.

In the past, there have also been
significant variants with respect to real-
ized speed performances due to a dis-
regard of the dr:a% penalties invoked by
the necessary application of external an-

tenna, radomes, de-icer boots and sim-

ilar parasites. Most fortunately and
with increasing urgency as speeds in-
crease, much is being done to provide
satistactory antenna arrangements com-
pletely submerged within the contours
of the airplane.

Many problems of satisfactory func-
tional performance still remain, and
new icing problems of unknown magni-

tude will be introduced. These include
possible losses in transmission and re-
ceiving efficiencies, and may give beam
distortion and problems of lightning
strikes, which with non-conductive
SGTCHS, EE.‘Ir'IL'. SOme 71Cason fﬂ]’ CONCECIT.
Possible losses of structural strength in
flush antenna arcas may also aggravate
problems of bird or hail strikes.
# British Trends—As an interesting com-
parison, I would like to show, at this
time, a plot of British trends in trans-
port operation for the past 25 years
(Iig. 5), prepared from data taken from
Mr. Peter Maseficld’s Brancker Me-
morial Lecture of 1951.

Cruising speeds in 1925 started at

40— . i =1 =
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pcrfurnmncc reserves with time.

In the future, as increasing emphasis |
is laid on speed and since the speed |

must be attained at high altitude and

by the use of relatively large powers or |

thrusts, service ceilings will, 1 am sure,
continue to mcrease. . . .

» Range Considerations—Ranges are a
function of the service pattern require-
ments of the operator and a measure of
the ability of the design engineers to
meet the desired figures. High aerody-
namic efhciencies and low specihc fuel
consumptions are, of course, the basic
requirements  for maximum ranges.
Both these factors have played an im-
portant part in the rising trend shown
in Fig. 4 (p. 27).

There 15, of course, for every airplane
a minimum range below which its
space capacity makes the airplane in-
cfficient because it does not use its
full weight ability. There is, also, at
the other end of the scale, 2 maximum
range where the combination of fuel
and payload uses up all the weight ca-
pacity of the airplane and beyond which
its economic efficiency deteriorates with
extreme rapidity.

It is foolish to contemplate that this
maximum range, as normally stated for
a new airplane, is a realistic value. The
inevitable service increases of empty
weight—always a maximum in the early
period of operation and happily decreas-
ing with time—demand a sensible cor-
rection factor to determine the realistic
maximum range for practical operation.

There is also a tendency on the part

of design enginecrs to minimize the op-

erational reserve fuel requirements and
other essential factors which cut into
range pavload. The powerplant manu-
facturers have otten been unduly op-
timistic with respect to the fuel con-
sumptions to be realized in operation,
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Makes a high strength

anchor nut out of the
standard external
wrenching nut. Standard
anchor nut rivet hole
spacing for attachment.

6600EW SERIES

Available in sizes for W"
through %" nuts. Cadmium
ploted carben steel.

WRITE FOR SAMPLES

Write on your letterhead for samples and ENGI-
NEERING MAMNUAL. Manual contains dimensiens,

tolerances end material specifications.

Manufacturers of self locking

anchor nuts and bolt and nut retainers.

811 AIRWAY, GLENDALE, CALIFORNIA
Cltrus 4-4191

-

CHopman 5-3693
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| about the same value-100 mph. o B A R B E R p ER MAN EN]_' MAGN ET

shghtly below—but by 1952, American

cruising specds were well above 300
m]]:l]L with 360 mph. promised for 1933, GUI_M AN MOT R
while the British with conventional | 0 S
| engines have staved at a conservative
260 mph. with an indicated projection
to 275 mph. or thereabouts by 1953.
It would appear that in the past the
| British have not been nearly as inter-
ested in speed as have we Americans,
which scems natural in consideration
of the shorter BEA cruising distances
involved. The benefits to be achieved
in block specd made good are so much
a function of range that speed greatly
loses its significance in the shorter range AR

operations.  Mr. Masefield pointed out *wm-l COMPLETELY

@
lll‘ ower,ng that while London-Paris (about 200
g miles) cruising speeds had  increased
CESSNA’S NEW MODEL 180 == 52" Tl

r ERPATR 2 (ESUIN 45% mmcrease in station-to-station effec-
tive speed was realized.
| I'his consideration must be kept

prominently m mind by local operators
evaluating the questionable benehts

I

b LT el 5 £ R s LS

I of substﬂntiu:l speed increascs i}l 5]1r}_rt- - : # '-Hlllj'l"'l:_;_'
range operations. Of course, in 1952 _ T T e

‘ the British have made a cruising spced | ' RIS R s "‘:#ﬂ S
jump to some 450 mph. or better by ey SRR lf'}« ﬂﬁ:*"f b =
the introduction of the Comet jet op- | | ‘"“t,',',l BT bty
crations, and will proceed to do much a4 PP ek L (e e T U ﬁfi.;:‘,it.'e_ﬁ'?gi-y.i"p':-p'-ﬁpii?lgij-;il_qﬁr#'
better in the future as larger power- -~ i - i 4‘ srssasassassaneess 10,300 rpm
plants are applied. % out- |
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The BEA curve of average transport imbient).. 3 minutes on, 7 minutes off
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passenger seat capacities is also inter- L I?gf:ﬂ_-*iﬁ"nnq?aiiiﬂﬁ_.—l 3 1b. in.
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can trend. Starting with very nearly - | e s .
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the same values mn 1925, the Brtish

| High among the factors responsible
for the splendid all-round perform-

ance of Cessna's new "Golden Year” capacities rose very rapidly and then Bty TS = ot szt s, REREER"LULIVEAND
. g % ' - ; : . ' b o TR A e e BN {
Model 180 is its great new Continental fattened off by 1951 to an average - emely low radio noi L e e S s VR S
i 3 - F 3 E | | e Il = N foq ) " e i |- B
engine, The 0-470 series provides maximum of some 47 seats, while the ence. PR, 'a"“"r *ﬂﬁﬁﬁl? H HTG HI
American curve has increased at an NMishatand Suddan Baverzsale

high output—225 h.p. at 2600 r.p.m.
—plus an unusual combination of at lalt is new integral oil cooler, accelerated rate to a Er_mnpamhlc aver-
other essentials bearing on safety, eliminating external oil lines. Note | 9£€ of about 65 in 1952,

dependability and economy of the also new prop flange. The cost curve of British operation
aircraft as a whole. One of these is has had a wvery healthy ﬂﬂwnswi%
extreme compactness, permitting min- through the years, although it is difh-
imum envelope; another, a brand new cult to attribute too much significance
concept of servicing and maintenance to the absolute values since the nu
ease. Latest in a line long famed for merous reorganizations and somewhat
advanced engineering (see below) uncertain conditions with respect to
this engine will unquestionably add subsidies have made determinations
to the prestige of Cessna planes, of cost rather indefinite.

and of Continental aircraft power. The same may well be said of the
determinations of American costs in
the past, which have been greatly con-
fused by ill-defined and varable ac-
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when American Airlines was operating
DC-3s for all types of service—long,
ONLY CONTINENTAL BACKS YOU WITH ESTABLISHED WORLD-WIDE SERVICE | medinm and short, to the extent of
| their range capacities—we made quite
well distributed use of the airplanes

[ an ff .f 1E171 ra / M m [ ﬂ—ﬁ ora f / ‘ﬂ 11 with the most airplanes in the air dur- TORQUE LB-IN.

: : i ing the daylight hours of maximum
Aircraft fngine [Jivision trathc consumption—namely, late after-

MUSKEGON, MICHIGAN | noon. . ., In 1946, we had a sub-

exceedingly compact.
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STANDARD NAS NAS INTERNAL
"SIX-DIGIT" SHEAR BOLTS WRENCHING
ENGINE BOLTS Close tolerance, LOCK NUTS

All listed diameters
—hex and internal
wrenching types, AN
specifications.

FLEXLOC SELF-
LOCKING NUTS,
REGULAR TYPE

Both stop and lock nuts,
One piece construction, re-
silient segments lock posi-
tively with uniform terque.
Aircraft approval, sizes
# 4 to 14" inclusive, Reg-
vlar steel FLEXLOC approved
for temperatures to 550°F,

high strength, flush
heod type,

to 134",

FLEXLOC SELF-
LOCKING NUTS,
THIN TYPE

Less than regular height,
yet conform to accepted
standards. Every thread,
including the locking
threads, carries its share
of load. Have all regular
FLextoc features, but
sove weight and height.
Aircraft approval, #6
to 14",

Superior safety
nuts, Sizes from W "’

NAS INTERNAL
WRENCHING
AIRCRAFT BOLTS

Latest NAS specifi-
cations. Threads are
fully formed by
rolling after heat
treatment.

INFORMATION UPON REQUEST. ADDRESS DEPARTMENT &78.

FLEXLOC EXTERNAL
WRENCHING NUTS

Incorporote fomous
Fiextoc self-locking prin-
ciple and one-piece, all-
metal construction. Latest
MAS specifications. Sizes
from W' to 1%2"" NF
Thread Series. Approved
for temperatures to 550°F,

INFORMATION ABOUT FLEXLOC ON REQUEST. ADDRESS DEPARTMENT 51,

AIRCRAFT PRODUCTS DIVISION
STANDARD PRESSED STEEL CO., JENKINTOWN 3, PENNSYLVANIA
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stantially greater fleet composed of

DC-3s and DC-4s. The average range |

of operation had gone up by the inclu-
sion of the larger DC-4 airplancs, but

. .+ Take a glance at the interesting
increases in - airline engine overhaul
times from 1939 to date. If we were
to project this curve further back, we
would find a starting very close to 100
hours per overhaul in 1930. This ex-
perience should not be dissimilar to
that which will in the future probably
be achieved by jet and turboprop power-
plants. It is a history—the progressive
improvement of engineering  design,
materials, testing ans operating tech-
niques which have alwayvs accompanied
the development of powerplants, There
scems no reason for a change in prin-
ciple in the future. Let us be reason-
ablv optimistic. . . .

» Uniform Product—With the tre-
mendously diversified background which
we  have been discussing, 1t seems
strange that we have come to this pont
in air transportation with an almost
firmlv established type of aircraft and
with  startling similarities between
powerplants, cockpits and installations
of all kinds.

The reasons for this, of course, -
clude the concentration of basic in-
formation in nationally available lab-
oratories, notably the NACA; and the
centralization of procurement in the
Navy and the Air Force—the two largest
customers for aviation development
projects; and the establishment of uni-

we still showed the same maximum ac-
tivity throughout daylight hours, some-
what leveled off during this period with |

a substantial relative decline during the
very carly moming hours.

Now, 1f you will look at the present
American Airlines’ fleet of 78 Con-
vairs and 66 DC-6s, vou will note that
the type of operation has been segre-
sated into essentially long-range opera-
tions for the DC-65 and short-range for
the Convairs. The DC-6 curve, bv
this specialized application, has very
substantially leveled out throughout the
entire 24 hours—a most efficient utili-
zation of equipment in that respect,
and probably one of the very substantial
reason why DC-6 costs per unit mile
show such a favorable value.

On the other hand, the Convair,
assigned primarily to short ranges of
operation in local services, has a very
high utilization throughout the day-
Hg%]f hours, but falls to very low values
and even to zero for one time in the
early morming hours. The feet re-
quired to l;ﬂrfurm the davlight services
15, obviously, large, but an equal num-
ber of airplanes are sitting on the
ground unused for a portion of the
night. This is one of the factors which
contributes greatly to the apparently
high unit operating costs of tie short-
range units of such a fleet. . . .

You may also be interested in a co-
relation between landing  minimums
and time (Fig. 6) affected throughout
the period by numerous influences and
fortunately showing marked and con-
tinuous improvement since 1945, This
is onc of the essential factors in the
ambitious objective of some dav achiev-
ing 1009 operating factor. It is, 1

think, a pretty good confirmation of |
mv carlier statement, that as a tvpe of

vehicle the airplane will eventually ac-
commodate itself better to adverse
weather conditions than anv other tvpe
of transportation.
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identical.

Mierotomic

the drawing pencil that
holds up under pressure

Smoothness. .. absolute uniformity...deep print clarity
— you can virtually feel them in Eberhard Faber's new
Microtomic drawing pencil. And—under today's
pressure in the drafting room, few things are more
important in a pencil.

Representing the finest in Eberhard Faber research and
development of drawing pencils, the Microtomic will

stand the most rigid drafting room comparison. Order
some — test them —today,

Only Microtomic gives you all these features
HI-DENSITY LEAD

Lines are opaque (o actinic
rays of high speed ‘printers’.
ABSOLUTELY UNIFORM

Every Microtomic of the
same degree marking is

NEW DUSK GRAY

Scores of professional men
acclaimed it the best color

for a drawing pencil,

BULL'S-EYE DEGREE MARKING

Easier to read . .. quicker to
find — positive identification.

fTRspiMemEs FEE U § ®AT. OFF.

ALS0 — Choice of Holders
and Microtomic Drawing
Leads in all degrees,

since 184

EBERHARD FABER
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form regulations and supervision for the
design, construction, testing and opera-
tion of commercial aircraft under the
CAA and the CAB.

Within these influences, there has
been a very substantial latitude of de- e
velopment, but they have contributed g Rl My
greatly to the bringing about of a fairly | By o F P
uniform air transport product. [ would 2 -y e
mention modestly that airline eng- :
neers have, to some extent, played a | i
part in the same program in determin- | :'-‘.
mg and emphasizing the important
technical needs of their industry.

» Today's Transport—There are, of
course, substantial varnations in size,
speed, range, number and rating of
powerplants, weight and space capaci-
ties and many other features, but if
we were to define the modern American
air transport, it does not appear to be
dissimilar from many of the good trans-
ports developed and used abroad along-
side of the American products.

e [t would be a low-wing, all-metal, in-
ternally braced, smooth stressed-skin
structure with two or tour conventional
engines driving constant-speed, full-
feathering, reversible propellers.

e It would be ftted with retractable
tricvele landing gear with various num-
| bers of wheels and brakes dependent
on the size of the airplane.

® The streamlined engine housings or
nacelles would in flight effect complete
closure over the retracted main wheels.
® The airplane would have slotted flaps,
and the ailerons and tail control sur-
faces would probably be tab-trimmed
or controlled and would be metal-cov-
ered.

® The cockpit would be htted for a
A minimum crew of two, with at least

L AT O LS T e ST ¢ I one more for the large four-engine SR | s O e A
et el e et W 1 B | tvpes, would contain somewhat stand- N | E_.:’ﬁ m
. 5 s N | ardized communication, navigation and | Ittakes a tough, heat-resistant bolt to with.- | T

L R +
‘- e Biirdiantans S gt ]
D AB | B . - TSRS | control equipment of many types. 1 stand the temperatures of modern jet . =
i f e For the medium and longer ranges, engines. Today, The H. M. Harper Com- —, —
=

'DEPEN

l:_ht: entire fuselage 1.1}1}1111:] he pressur- pany is manufacturing bolts, nuts, and other E 3 =
“% | ized; tended by a suitable cabin crew, ke

Just as the eitizens of our nation place their confidence in the and fitted with comfortable reclining
dependability and strength of our air power, so do the designers seats, lavatories and suitable food ac-

fastenings of the modern high temperature

alloys such as Discaloy, Refractaloy, A-286, @
: and special grades of stainless steel, If you

l.’.'”ITllTIﬂi]ﬂtlﬂl‘lE.

e The airplane, powerplants and pro- require fastenings dﬂﬂ#“'—"ﬂ: to withstand
dependable electronic components. The ampHENOL Trademark pellers, etc., would be fitted with ice high temperatures, corrosion, excessive
on any electronic cable or connector symbolizes hours of protection, generally of the heat type. Maax, O other extreme ':ﬂr-t_dumns, Harper
: ‘ Numerous details, quite standardized engioeers and metallurgists will gladly e
in nature, could be appended to this ASSISE you.

manufacture, SpE‘Eif}' AMPHENOL for pﬂﬁitive assurance of list, but the above would describe. n . For over a quarter of a century, The

receiving the very utmost in dependable service from the cables general terms, anv and all of the cur H. M. Harper Company has specialized in Snacialists 1o

; ; : ; rent brood of operating transport air- the manufacture of corrosion-resistant fas-
and connectors designed into electronic equipment. ] | “ | : : = High Temperature
PIANES. tenings in brass, naval bronze, silicon ~ Fastenings of —

AMERICAN PHENOLIC CORPORATION ; "T"Eh Im ]:“ ?“Hf_g"t “"H:] “n_ th 515 bronze, monel, aluminum, and all stainless
' | indicated standarchzation an excel- steels. and is today America's largest pro- e

ne = remains much to be ac- .
lence, there remains much t a ducer of such fastenings. Inconel
complished in the enginecring field, in - A DL & Discaloy

addition to the pleasant contemplation THE H. M. HARPER COMPANY ' Hastelloy

| of such fundamental changes as those . AERO DIVISION . e 19-9-DL
| to turboprop or turbojet types, and 8225 Lehigh Avenue, Morton Grove, 11 o Grepk Ascalloy

ereatly enhanced performance charace — == Thanium
terisHes, . Stainless Steel

[ sincerelv hope the future holds no - : 7 DIVISION ]
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threat of change in basic type from the
essentially ]m'l. umg all-metal mono-

plane. Innumerable studies have been
made, and from time to time proposals
offered suggesting high-wing transport
designs . . . but their value does not
begin to balance against the safety and
cconomic advantages of the low-wing
tvpe.

Fvery thoroughly honest, compara-
tive study with which I am familiar has
shown some u.Lu:hIt advantage n favor
of the low wing, primarily because of
the shortened ]’m[luu; gear and the
climination of keel and supplementary
structure necessary to achieve the mim-

mum requircd strength forward.

But, the irretutable advantage of low-

wing design lies in the arca of safety.
. The disposition of live load, if we
ml} refer so casually to our passengers,
between the mass concentration of en-
gine, wing and fuel weight and the
probable pomt ot impact with the
ground in the event of a crash landing,
15 almost certain to result in aggravated
casualties. . .
® Impact Protection—It is apparent that
one of the best ways to absorb the
cnergy of impact is to permit the de-
struction of structure, How much bet-
ter 1t 15 to have that structurc, not the
fuselage in which the passengers are
housed, but rather the wings and engine

for

AIRGRAFT
STAINLES

for

AIRCRA
ALLOYS

Alloy and stainless steels for aircraft production
or maintenance requirements are immediately
available from your nearby Ryerson Plant.

Our stocks currently include aircraft quality
bars, sheets and strip in over 400 sizes, finishes

and conditions.

Also more than 300 types,

shapes and sizes of aircraft quality stainless. So
for quick steel shipment—aireraft or standard

analysis . .

(Za(//RYERSON

TIOSEPHT.RYERSDIM & SOM INC, PLAMTS AT, HEW YORK « BOSTOM « PHILADELPHIA

CINCINHATI » CLEVELAND « DETROIT + PITTSBURGH «» BUFFALD « CHICAGO

MILWALIKEE « 5T, LOUIS «

18

LOS ANGELES » SAN FRAMNCISCO « SPOKAMNE « SEATTLE

mstallations. One only needs to recall
the repes ated experiences of the war to
emphasize this and the great difhculty,
if not impossibility, of exccuting satis-
factory ditching operations with a high-
wing tvpe of airplane.

May [, therctore, repeat my sincere
hope that this great step forward in
satety be nu:ymul as an estabhished
trend, and no retreat from it be madce.

Another most signthcant  factor
crash  survival is the engineering of
proper arrangement and detail with re-
spect to the passenger- and crew-occu-
picd arcas. A great deal of work has
been done in this icld to determine the
nature of the loads and their signifi-
cance with respect to personal mjury.
[t does not seem too ambitious to ex-
pect that a well-designed and htted
airplane would readily permit its human
occupants to survive a 25G crash, prob-
ably more than can normally be taken
m other forms of vchicles without seri-
ous injury or death.

[t seems to me that the basic ap-
proach to the problem should be from
the point of view of the capacity of the
human body to endure stress when prop
crlv il.1|]E}E’.|1'l'L{] without serious mjury or
death.

Investigation has shown that distrib-
uted stress has permitted up to 100G
in numerous cascs of accidental or sui-
c¢idal falls without fatalitv. Innumerable
tests have been conducted of properly
supported subjects at 30 to 406G decel-
crations without mjurv. These, then,
should be ultimate design objectives tor
safety in aviation crashes.

The basic nature of aircraft structure
1s such that by its verv destruchion, sub-
stantial impact energy can be absorbed.
With reasonable cnergy-absorbing seat
mountings, chair structures and seat
helts, and the elimination of extrancous
hazards which result from personal 1m-
pacts against hard or sharp objects, or

| damage from flving mussiles, it 15 not

difficult to see many ways in which air-
craft crash safety can be made superior
to any other.

[t scems appropriate to comment
that static qtr{:ngﬂl r:}qmrﬂmr_ntq of
chairs, even with a recognition of the
need for strength tests of varving
amounts in all directions, could be met
bv an airplane chair designed and built
of a brittle material such as glass. The
mappropriateness of such action hardly
needs comment, but the inadequacy of
the requirements as an expression of the
needs to meet the impact loading antici-
pated, is evident.

A reasonable deflection of seat struc-
ture under severe impact load must be
permitted. On the other hand, to de-
velop serious distortion, or display in-
adequate retention to the basic airplane
structure will result in a verv unsafe
cabin condition due to the interferences
with emergency evacuation. These haz-
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SOUTHERN AIRWAYS AT ATLANTA, GEORGIA. Populor service
stop-over for many industrial, executive, corporotion and per-
sonal planes heading for Florida frem Midwest and Northwest,
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FOl" M""V Florida-Bound Aircrafi
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= | ¢ _ Southern Airways at Atlanta And Birmingham
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3% Services More Businessmen’'s Aircraft Than
Bml.{ " EHUFHEPH AIRWAYS o =54 Any Other Fixed Base Operation In Southeast!
! ; . « « With Cities Service Aviation Products!

Here's another spot on the airmap of America where o
top-flight aircraft service organization relies on the con-
sistent high quality and ultra-dependability of Cities
Service Aviation Products.

Southern Airways service facilities include Radio Shops
and approved CAA Repair Stations. They are also the
leading distributors in dollar volume of Beech Aircraft
and parts.

Wherever you fly through the Southeast, make South-
ern Airways your service stop. You'll always be assured
of the highest quality service with America’s finest Avia-
tion Products . . . the complete line of Cities Service
Aviation Products.

ARMY FIELD FORCES SCHOOL ot Southern Airways, Atlanta,
teaches instrument flight training to Army Avioters of 3rd Army,
Fort McPherson, Georgia.
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rocessing

. . « whoever uses it in their
production is a customer H P M
or pofential customer of “-n -

a
¥

Pressure Processing Need

e Practically every one of these H-P-Ms is di-
rectly or indirectly doing a job for the aircraft
industry. Yes, Metalworking . . . Die Casting
. . . Rayon Steeping . . . Laminating . . . and
Plastics Injection, Compression and Transfer
Molding are just a few modern production jobs
in which H-P-M All-Hydraulic presses play a
big part.

Why not talk shop with an H-P-M engineer.
Perhaps he can save you real money. Write
today!
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Presses for Every Pressure Processing Application

ards are recognized and methods of
solution have been proposed. 'l'here
does not scem to be much reason why
suttable engineering action should not
be taken.
> Doors and Exits—Another most sig-
nificant aspect of passenger cabin satety
15 that associated with the provisions for
ingress and egress—most important in
event of emergency. Undue emphasis,
by regulation, on the aft location ot
major emergency exits does not appear
to be a suitable recognition of the over-
all picture. A very msufhcient amount
of statistical data does not justify a con-
clusion, contradicted by actual experi-
ences, that airplanes always terminate
crash landings tacing forward. Actually,
they end up with their axes at all angles
with the line of initial impact from zero
to 180 degrees.

The substantial evidence to that ef-
tect seems to emphasize the essentiality
of treating the airplane, right and lett,

and fore and aft, with due regard to |

required locations of standard and emer-
gency exits. It 1s the wnter's strong
opinion that the normal entry door or
doors to the cabin rate many times the
value of any other exit in emergency,
because ot familianty as to location and
use. It 15 true that the aft end of the
fuselage 15 often the least damaged in
a crash, but this 15 not so to an extent
that justibes an abnormal or exclusive
emphasis on that location for emer-
gency exit purposes.

It 1s also untortunate that considera-
tion of emergency exit locations has
placed undue emphasis on the forward
inertia and pressure ejection of fuel
from ruptured tanks. With the variable
final position of the aircraft axis as
one factor, the existence of reasonably
strong prevailling winds may completely
nullity the effects of any torward jetti-
soning action of the fuel. Even if the
airplane proceeds in a straight line as
the fuel spills from the ruptured tanks,
the nose of the airplane frequently
passes over and beyond any fuel, which
may end up under the rear of the fuse-
lage, or on either side.

T'he plea, then, is for a complete ade-
quacy and universality of treatment in
this respect.

I would also like to open the strong
case for standardized and improved lo-
cations, designs, directions ot openings
and hinging, and types of latches, han-
dles and operating instructions for pas-
senger doors of all descriptions. In mv
opinion, this factor is as fundamental
to evacuabion satety as any other con-
sideration. . . .

» Thoughtless Designing—Engineering
thinking must also recognize the impos-
sibility of service mechanics, no matter
how intelligent, coping adequately with
the unknown. It cannot be assumed
that a service mechanic always has at

his elbow a maintenance manual, even
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AN3350-1 Leach MNo. 7064-238 SPST
Contacts rated 50 Amps Resistive, Inductive
and Motor Load (@ 29 VDC. Continuous

duty coil. Weight—.54 Ibs.

AMN3350-2 Leach Mo. 7064-758
Same a3 ANM3350-1 except has inverted
terminals ond base mounting.

AN3IITO-1 Leach Mo. 7264.283 SPST
Contacts rated 200 Amps Resistive and
Moter and 100 Amps Inductive Lood
@ 29 VDC. Continvous duty coil.

Weight—1.225 Ibs.

AN3370-2 Leach No. 7264570
Same os 3370-1 except has inverted
terminals and base mounting.

AN3371-1 Leach No. 7264-332
SPST Contacts rated 200 Amps
Resistive and Meoter Load and
100 Amps Inductive (@ 29
VDC Intermittent duty coil.
Weight 1.225 Ibs,

A-N APPROVED
HEAVY DUTY

CONTACTORS

o | gme  for Aivcraft

Contacts ratfed 400
Amps Resistive and
Moter Load and 100
Amps Inductive

AN3371-2 Leach Mo,
7264-570-1 Same as
ANI3T1-1 except has
inverted terminals and
base mounting.

Illustrated above are but a few of the
complete line of Leach AN approved heavy

Lead @ 29 VDC. duty contactors for aircraft.
Continuous duty oil. Leach Relay Company can provide the
Weight 2.5 Ibs. aviation industry a wide selection of relays
that not only meet, but surpass, the most
AN3380-2 stringent AN, AF and NAF requirements.
Leach Ne. If you have a difficult relay problem, an
7401-CBU Same R t I .
os AN3I380.1 application where ordinary relays just
excepthas | won’t do, it will pay you to contact Leach.
inverted hr:ll'i:‘:l: | = For dependable performance, there’s an
an :
oty unsurpassed Leach relay for every use in

every type of aircraft.

AN3JI81-1 Leach
MNo. 7401-1 5P5T
Contacts rated 400
Amps Resistive and
Motar and 100
Amps Inductive
Load @ 2% VDC.
Intermittent duty
coil. Weight 2.5 Ibs.

Lt

AN3I3IE1-2 Leach Mo.
7401-1BU Same a3
AN3381-1 except has
inverted terminals and
base mounting.

FOR BETTER CONTROLS THROUGH BETTER RELAYS
=~ CONTACT LEACH

5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA
Representatives in Principal Cities of U. S. and Canada
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SALUTE TO A
15-YEAR VETERAN

.. . Still Making Aviation History!

HE MOST ADAPTABLE AIRPLANE EVER BUILT!

That’s the Chance Yought Corsair .. Lhe
Navy's great war-horse that has been both land
and carrier based—can hedge-hop or fly at high
altitudes—has been an escort fighter, an inter-
ceptor, a fighter-bomber, a night fighter, and a
photographic airplane.

In 1938, when near-sonic speeds were just a
gleam in a designer’s eye, the XF4U-1 was con-
ceived. Designed around a 2,000 h.p. engine,
it became the first fighter to reach 400 m.p.h.

Proved at Guadalcanal, it soon became the
backbone of shore-based Marine and Naval
air, supporting the relentless advance across the
Pacific—Rabaul, Tarawa, Kwajalein, Eniwe-
tok, Guam, Saipan and other history-making
Engﬂg-‘:n‘lr:l‘lts-+

At the close of 1944, the battle-proved
Corsair was taken aboard aircraft carriers to
meet the threat of improved Japanese aircraft.
It went on to Okinawa and Iwo Jima and was
on hand for the surrender in Tokyo Bay.

Chance Vought Aircraft . ....; -

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION

At the end of the war, the Corsair was the
only piston-engine fighter whose performance
for the Allies was advanced enough to warrant
continued development on an uninterrupted
post-war production schedule.

That’s why it was ready for use by United
Nations forces at the beginning of the Korean
conflict in June 1950, and soon was accounting
for 82% of all close air support sorties flown by
Navy and Marine pilots against targets as-
signed by air support controllers in Korea.

Since the Corsair was first wheeled from the
production lines, more than 12,000 of the gull-
winged craft have been built, including a large
order for the French Navy just completed,
During the years many engineering and produc-
tion changes have been made—but it is still
basically the same stout-hearted fighter it
proved itself at Guadalcanal a decade ago.

The Corsair has been in continuous produc-
tion longer than any other military airplane.
And snll this great veteran goes on making
aviation history!
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DUAL
LINEAR MOTION
POTENTIOMETERS

TWO SEPARATE CIRCUITS

B o,

S o o N o N [’

FOR R e o L g
AIRCRAFT AND GENERAL INDUSTRY

Designed for precise instrumentation in automatic
control circuits for aircraft, guided missiles and

general industry, BOURNS linear motion potentiometers -

accurately translate mechanical position or movement
into two independent signals . . . one signal often used
for feed-back control and the other for telemetering.

This dual instrument possesses all the advantages

of two single potentiometers and in addition, saves

space, weight and installation time. With this wire-
wound potentiometer a resolution of .001 inch i1s
obtainable in standard ranges from 1 to 6 inches.

BOURNS designs and manufactures other potentiometer
instruments which measure gage pressure, differential
pressure, altitude and acceleration,

OURNS LABORATORIES

6135 Magnolia Avenue, Riverside, California

Technuical Bulletin on request, Dept, 39

if it were complete in all details, nor
does he have the time, nor inclination,
to look up every subject which may
be remotely related to his particular
problem.

There have been many instances of
mechanics unwittingly c]n]hn_g through
a blind floor or bulkhead into a con-
gested mass of unprotected electrical
cables or conduit. A little forethought
would indicate that the airplane should
be marked in such a wayv that, without
reference to a manual, the mechanic
would know that behind any critical
location on a floor or bulkhead there
were items of equipment or installa-
tions which made it inadvisable, at
lcast, to drill through. This type of ad-

vance engineering thinking is the only
suaranteed preventive of innumerable
accidents and mishaps.

All too often, details of thoughtless
design or installation engineering are
discovered as the causes of incidents
and accidents, both minor and serious—
somebtimes nadequate designs which
vou would expect to find in a child’s
toy rather than in a million-dollar prod-
uct like a transport airplane: Hinge pins
that fall out, latches that become in-
operative and unlatch, leading-edge cov-
crs that hinge on the wrong side and
come dangerously loose in flight; and in
the less dangerous but equally annoying
and expensive area: Faucets that will
not shut off, outboard drains that
freeze, valves and controls that lock
from low temperatures, equipment
items that come loose in turbulence
and make dangerous missiles. . . .
> Safety Engineering—This leads di-
rectly to a thought 1 would like to ex-
press concerning the place and im-
portance of satety engineering in an

aircraft engineering organization. Some
feel that safety is of such universal con-

| cern that its principles should be taught
and nculcated in all aircraft engineers—

and that is all. Others feel that safety
should .be a separate engineering func-

“1:tion responsible to a rather high execu-

tive in the organization—something like
Inspection, or to a lesser degree Weight
Control. I think both are of the utmost
rmportance.

There is no equivalent to continu-
ously conceived and originally built-in
safety design features. But, recognizing
the effects of contin uously present pres-
sures which are adverse to a quiet and
thorough contemplation of safetv in
design, there is also no substitute for a
constructively critical review of all de-
sign from the safetv expert’s point of
view. We have not done it adequately—
let's do 1t!

» Jets and Turboprops—Now assuming
that we have defined our modern trans-
port type and by imaginative, analytical
engineering have improved its quality,
let us examine a few of the problems

| which face the next series of high-per-
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YOU WOULDN’T KNOW AN ENGINE WAS RUNNING

- 300 FEET AWAY FROM THIS RAM JE'I' S'I'A“D

|
r

UHITED AIRCRAFT in East
Hartford runs this laboratory for ram jet
testing so quietly that its operation can
scarcely be heard ar a distance of 100
yards. Maxim Silencers, 19 in all, effec-
tively silence exhaust and intake of en-
gines, compressors, and ram jet exhaust.
For the solution to unusual silencing
problems, consult Maxim, the company
unequalled in silencing experience.

THE MAXIM SILENCER COMPANY
115 HOMESTEAD AVE., HARTFORD 1, CONN.

Gentlemen: Pleose send me more information on jet engine silencing.

NAME

COMPANY

ADDRESS =




WwoOoPING DOWN to land on the carrier deck,
S there is no “‘guesswork™ for the pilot of
Chanee Vought's Cutlass as to whether his
l['inding gear is down ... he knows. Up or down,
the position of his landing gear is unfailingly sig-

nalled to the cockpit by MICRO precision switches.

Small size, light weight and absolute dependability
of these precise snap-action switches dictated their
selection for this and other important [unetions

hy Chanee Vought's design engineers.

These factors, plus the ability of MICRO engineer-
ing to supply the widely varying switch character-
istics to meel exacling airerall requirements, have
made MICRO switches lirst chaice in the indusiry

fur components to protect both planes and pilots

MICRO switches are the “eyes”

NAVY F7U-3 CUTLASS TO

and enhanece aircrall perlormance,

MICRO units are daily meeting the utmost require-
menls of both commercial and military aireraft nol
only as landing gear limits and signals but also as:
serew jack limits, wing fold limits, flap limits, cock-
pit lighting controls, fire control masking, door
interlocks, fire-fighting apparatus, barometrie pres-
sure devices, wing lock indicators, throttle warn-

ings, propeller controls . . . and other uses.

This wide experience in serving the rapidly ex-
panding needs of the aircraft industry has made
MICRO a headquarters for switch engineering co-

operation, consultation and development. MICRO

held rnginr-;—*re-'. are located near VoL, We mvile

you to contact your nearest MICRO branch office,

for pilotS ror cHANCE vougHT's
“‘SEE”” LANDING GEAR POSITION
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gear up? Ay s
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This is one of the
MICRO "LA™ Series
landing gear uplock
swilches which signals
the pilot when landing
gear is retracted.

Is the landing gear
down and locked?

This is one of the MICRO
"WA" Series down lock
switches which signals the
pilot when the landing
gear is extended and
locked in position,

Is accidental
retraction impossible?
This is one of the MICRO
"LMR" Series main gear
strut extensions which pro-
hibits accidental retraction
of the londing gear while
ship is sitting on ground or
carrier.
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maKers of precision switcHes MINNEAPOLIS-HONEYWELL REGULATOR COMPANY
FREEPORT, ILLINDIS H
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HERE'S GOOD NEWS!
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# # increases plane let-down safety for any airfield

& ’ o« changes “fair-weather' to all weather airline service

& « permits marginal weather landings by private and
& executive aircraft.

TVOR single unit installa-
tion needs only an inex-
pensive shelter on the
field.

New terminal VHF omnidirectional radio range adds
safe instrument approach facilities to any airport. CAA
approved. Installs directly on the airfield. Includes
field detector, antenna and installation test equipment.
And is available on 90 day delivery.

TVOR radiates 50 watts of power, ample for most
installations. It uses the same quality components and
gets the same tests as CAA equipment. Installation
operates almost entirely without attention. Any plane
with standard VOR instrumentation can make precision
approaches to a TVOR equipped field.

TVOR builds air traffic by extending service through T1vOR commaercial
marginal weather . . . increases airline passenger service transmitters are
by eliminating flights lost due to rain and fog . . . brings the same as those

corporation aircraft to their home field in poor visibility. ::;.: :;:.',:. ;1:

Flight test TVOR with your own plane at the College

Park Airfield. Convince yourself that your group cannot
afford to be without low cost, high quality TVOR.

T ——

TVOR guides corperation TVOR works with standard

TVOR changes fair= aircraft te their home instirumeniation. Private
weother to all weather flelds, in spite of low plones "home" on their
airline service. ceilings. awn airfield.
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formance aircratt when they come into
being. It does not seem improper to
conclude that the industry would prefer
to tread on the firmer ground ot rela-
tively conservative increases in perform-
ance and size, not achievable in the
larger transports with any reciprocating
engines which are planned or likely, but
certainly attainable with many advan-
tages by the use of proper size and effi-
cient turbo-propeller type powerplants
when available. However, it is obvious
that there are many technical prob-
lems in such a satisfactory develop-
ment, even beyvond those incidental to

| the early satisfactory operation of jets.

The great emphasis which the mili-
tary program has placed on jet develop-
ment will unquestionably bring that
simpler type of powerplant to an ade-
quately satisfactorv and reliable condi-

| tion long before we can hope to have

turbo-propeller operations.

There appears to be in the American
domestic picture a bracket of required
ranges—roughly from 500 to 2,500 miles
—and appropriate sizes of well-devel-
oped jets to give a reasonable and effi-
cient transport airplane of quite high
performance and satisfactory economy.
Below these bracketed ranges and above
them, there would still appear to be an
eventual great need for the application
of turbo-propeller powerplants.

From the point of view of anv airline,

cven the largest, it is obviously unde-
sirable to operate any more models of
aircraft than are necessarv to perform
the required services. The smaller air-
lines may well hope to continue to do
all their work with one model. How-
ever, i the domestic industrv as a
whole, and particularly among the larger
airlines, it seems that a minimum of
two models will be required, continu-
ing the trends of the indicated split in
developmental tvpes and characteristics
which originated some 15 vyears ago
in America with the concept of the
DCHE.
» Copter Problems—FEncroaching on the
absolute minimum of aviation ranges,
the helicopter will eventually find its
cconomical niche. It is mv opinion.
however, that the inherent mechanical
complexitv of this type of flving ma-
chine, despite its apparentlv desirable
characteristics for short-range operation
in congested areas, and its basic prin-
ciple which requires such a large pro-
nortion of its power for sustaining it
in flight, will continue to make the
units verv expensive in frst cost, rela-
tivelv expensive in operating costs per
unit mile, and franght with problems
of dependability.

Furthermore, if thev are to be oper-
ated in the congested areas proposed,
we must not forget that they are just
as dependent on powerplant reliabilitv
as an airplane, and have many unsolved
problems of stahility and controllability,
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| particularly under instrument condi-
tions. The single-engine, single-pilot
transport airplane went out of vogue
many vears ago, and we must question
the safety factors of such a helicopter
operation. Anv evidence to the con-
trary is based on a very limited opera-
tional experience.

Yet, we blithelv accept the idea that
helicopters can safely operate over con-
gested, built-up arcas. There is nothing
in the above to disparage the usefulness
or eventual promise of the helicopter as
2 lifting and carrving device, but it must
be properly apphed just as must the
airplane.
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Flying at altitudes above 10,000 feet
15 fast and economical and no one
knows this better than Earl Slick,
Chairman of the Board of Shck
Airways, Inc. Mr. Slick flies up 10
one hundred thousand miles a vear
and insists on comfort for himself
and business associates who fy with
him. That's why he carries a hand-
some new SCOTT AVIOX. "1 do not
feel at my best above ten to twelve
thousand feet and the SCOTT
AVIOX helps me a lot, both from
a comfort and pracrical business
standpoing,” writes Mr. Shlick. "It's
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Ideal for the flying executve.

Write for full details on bow the
SCOTT AVIOX can make your
high altitude flights more
comfortable,

* Scott alse manu-

uses, Ask or write |
for . M

Cataleg #H-33-C. |

~ hydraviic equipment; tail wheel assemblis

a0

-

» DC-3 Successor—There is much dis-
cussion in the local operations field
concerning the specifications for a de-
sirable and efficient small transport air-
plane, which will presumably improve
vastly on the economy of the DC-3. . ..
It might be expected to operate with a
little less field requirement, and might
be expected to have somewhat better
single-engine performance and reserve.
It might have somewhat better flying
qualities. It would nced little, if anv.
more in the way of speed or altitude
performance to accomplish its intended
purposes, but it must do all these thinws
and be much more cconomic per unit-
mile.

The approach appears to be a sug-
gested increase in capacity, which with
a constant assumed load factor, indi-
cates at the same or slightly decreased
costs per airplane-mile, greatly decreased
costs per unit-mile. The fallacy of this
appears to be in the assumption that
local operators can establish and main-
tain a high load factor. The engineer-
g economic study T made for Ameri-
can Airways i 1930 emphasized the
startling eonclusion that about 907 of
our then business could have been ac-
complished with airplanes less than halt
the size were were operating.

There does not scem to be too much
difference in many of the characteris-
tics of local operations today and to-
morrow compared with the scattered
operations of American  Airways  in
1930, and if that comparison be in
any sense legitimate, it would seem to
emphasize that the cost per airplane
mile is a much more important factor
than cost per unit load-mile achieved
bv increased size and the possibly ex-
cess capacity.

[t would be interesting to consider

with a satisfactory additional row of
seats raising its capacity from some 24
to 32. The changes, if efhiciently ac-
complished and accompanied by some
supplementary cleaning up of the air-
plane as a whole would, T am sure, have
1 relatively small effect on the perform-
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Trans World Airlines has purchased Curtiss-Wright
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CURTISS-WRIGHT—

CORPORATION « WOOD-RIDGE, N.

st dv Clectronis Hight Soinutantion

Curtiss-Wright
Electronic Flight Duplicator

JOBS FOR: ENGINEERS
ACCOUNTANTS = TECHNICIANS

52

ance or cost per mile of the airplane.

In 1ts effective results, it would be-
come the approximate equivalent of air-
planes proposed for ]ﬂﬂeﬂ? operations. It
11}i%]1t or might not achieve a substan-
tial increase in passcngers carried, and
if 1t did not, it would achieve no eco-
nomic benefit. I think increased sched-
uled services and improved depend-
ability are much more important factors.
[ doubt if pressurization is necessary or
economically justifiable.
> Turboprop Picture Hazy—In the
larg}:er domestic airline picture it appears
highly desirable to endeavor to perform
the services needed with a continua-
tion of reasonable growth in the two
general types mow 1n use—exemplificd
on the one hand by the Stratocruiser,
Constellation and DC-6 in medium- to
long-range operations, and on the other
hand, by the Convair 240 and 340 and
Martin 4-0-4 for the shorter ranges of
operation.

Since with the shorter-range aircraft,
the field requirements are so important
and the benehts of altitude and speed
cannot be effectively realized, it would
appear that a logical development
would lie eventually in the turboprop
type.

This picture is so hazy because of

the unavailability of adequately proven
or suitable powerplants and associated
umits, that we cannot discuss it sensibly
except to point out that the same gen-
cral engineering design comments to
be referred to later apply equally to
cventual developments in this field.
» Designing the Jet Transport—With re-
spect to the medium- and long-range
domestic aircraft, however, it is fairly
clear that reasonable increases of size,
coupled with the economic benehts to
be achieved from high-altitude, high-
speed operation, can permit the reason-
ably early development of such trans-
ports built around adequately proven
and efficient jet powerplants.

As in the past, the design starts
around an acceptable number—in this
case four—powerplants of an adequately
cfficient and reliable type, with suitable
horsepower or thrust-producing ratings.
From this platform one can entertain
variables in range, capacity and speed.
Ranges are, of course, dependent on the
minimum and maximum desirable or re-
quired distance characteristics of the
operating airline. Capacities and speeds
thereupon become the principal var-
1ables, coupled of course, with in-
numerable concepts of arrangement and
functional characteristics.

With jet-type powerplants the neces-
sity for performance at reasonably high
altitudes and high subsonic Mach num-
bers becomes apparent, Drag-rise char-
acteristics (dictating maximum speeds)
directly influence the selection of wing
thickness ratios and sweepback, and
with the basic selection of powerplant
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location and arrangement, the anplane
begins to take form.

Rather itricate studies involving as-
sumed vanations ot pertormance and
capacity lead eventually to a determina-
tion or the best compromises and a irm
deanition of the airpiane.  Frankly, tiis
15 the process winch has been going
on tor many months—the hnal daeter-
munation 15, of course, the analysis of
vperating costs based, to some extent,
on hrst costs mcluding development,
and leading to a decision both on the
part ot the manutacturer and his pros-

tive customers as to whether the
project should proceed.
» What About Noise?—Many other
considerations are mvolved m such a
decision. We are currently faced with
a serious transport nose problem. It
is not that which has attected the re-
lationship with the occupants of the
airplane rusclage, which has been rea-
sonably solved to date and can certainly
be handled m the tuture by known

techniques, even with the disturbing |

noises emanating from jets.

Ihe so-called noise problem of to-
day 1s that which lies between the
powerplants and equipment on or m
the vicmty of the ground, and tue
people in tne vicinity. 1The problem is
being tackled on many fronts, and prac-
tical improvements have already been
made i the nature of operational con-
trols as to directions and altitudes of
takeofts, climbouts, approaches and
kindings. BafHes and directional reflec-
tors and absorbers are coming into use
to control some hxed ground run-up
problems.

It has become quite evident that the
problem is not strnictly one of noise, but
nas substantial elements of mdividual
and mass reactions to fear and various
annoyances. People have indicated their
great concern about noise and low flying
m general, and have registered innumer-
able speciic complaints of interruption
of sleep, fear of crashes, annoying vibra-
tions and rattling of dishes, interrup-
tions of radio and 1V programs, mter-
ruptions of telephone conversations and
concern about frightened children. We
can certamly not deny the existence,
nor legitumacy, of this most serious
problem.

While we are gravely concerned
about the generation with large recipro-
cating engines of over-all maximum
sound intensities of 100 to 105 db., and
with conventional propellers of 115 to
120 db., we must look forward with
even greater concern to the possible de-
velopment with supersonic propellers of
sound intensities approaching 130 db.,
and with unaugmented turbojets, of
125 db., rising to perhaps 140 db. with
afterburners. ﬁf'he&f: values are well be-
yond acceptable levels and threaten to
reach proportions that we cannot hope
to control satisfactorily by the simple

available
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expedient of vpcrational restnictions.

It 15 absurd to suggest that a reason
iable solution would be the relocation
ol anports or tume limatations on L
use. 1he penalties and depreciation oi
military and commercial values attend-
ant on such a solution would work a
totally unjustihable disservice to the
national mmterest. We must, therefore,
consider the problem one of the most
dificult but mspiring challenges which
has been thrown at the scientists, cngi
neers and operators of the country. It
has been disappointing to fnd the de-
gree of pessimism which prevails among
the scientists and enginecrs on this sub-
et . . .
> Noise Is Lost Energy—It has been
stated that noise 15 an unavoidable ac-
companiment of the gencrahion of
power or thrust and its application m
the atmosphere. Nevertheless, we have
such contradictory observations as that
of two jets, the larger of which develops
the lesser noise and apparently evokes
the fewest complaints.,

We, also, have the encouraging
thought that sound represents lost en-
ergv even though 1t be small m per-
centage and  magmitude.  Kfheieney
gaIng, 1N SOMmMe Cases, can accompany
sound reductions, and that hope should
give an added stimulation to the pro-
gram.

We know that the harnessing of
exhaust energy by the operation of ex-
haust turbines, as m a compound en-
ging, will make a reduction in the
cxhaust noise.

We also know that reduction of pro
peller tip speeds, with neghgible loss of
ctheiency, although involving  some
weight penalties, produces marked bene-
fits 1n noise reduction.

We know further that turboprop -
stallations such as the British Bristol
Britannia with Proteus engines have an
encouragingly low sound level. In some
mstallations, intake desions give mmnov-

“Olson, if vou don't hike myv design, |
wish von'd come nght out and sn
7y T

Douglas Alrview News

mg noises where m others '!:llf._'_}' do not.
We know that precipitation am:_l suit-
able ground cover are very helpful
promwoling attenuation. _
We are not sure of the rellective o

sound directional control possibilitics
with jet exhaust. We know that some
designs of exhaust jet are notably
quicter than others. We know that on

the ground reflective and absorptive

bafles and sound shickls can be pro

vided,

All in all, 1 iind no cause for pusse
mism, and feel that a wholehearted,
mtelligent and vigorous attack on all
tacets of the problem will bring it to
a most gratifying conclusion,

» Takeorf-Landing  Performance—QOur

somewhat larger, longer-range, high-alti-
tude, highspeed transports must be m-
jected nto the increasingly crowded
raffic patterns at existing airports. Qb-
viously, such aircraft will find their
|.H'i|1hl1‘}' use in connection with the
wrger centers of population, and the
runway lengths available do not seem
to present any problem with respect to
takeoff except as to accelerate-stop dis-
tance. . _
Power required to achieve the high-

spced performances and the relatively

low wing loadings required for efhcient

operation at the high altitudes, would
appear to give very adequate unaug-

mented takeoff characteristics. There
is, of course, some question of vana-
tions of takeoff performance with tem-
perature, but with reasonable account-

ability, this does not appear serious.

On the other hand, we must examine

most carefully the aircraft performance
during approach and landing. It would
be most desirable if all aircraft could

have a wide latitude of satistactory ap-
proach and climb-out speeds, such that
maximum consistency and good flexi-
bility of operation would be available
during the approach and climb regimes
to accommodate at any given airport o1
on any given runway, a maximum traffic
lreguency.

If this cannot be accomplished, the
sitnation will, of course, be largely de-
pendent upon the aircraft having the
highest required approach speed and
the aircraft having the lowest chmb
speed.  Presumably, all other aircralt
could, if necessary, speed up their ap-
proaches within reason, or with sacr-
fices of efficiency decrease their climb
speeds for maximum trafhe capacity.

Anticipating a fully satisfactory chinb
performance for our tuture transport,
we must then look to a satisfactonly
low approach speed and adequate con-
trol to insurc airport efficiency. The
existing requirement of approximately
10% residual thrust on approach to
]'er'idt prompt acceleration, if needed,
oives us a difhicnlt problem,

» Reverse Thrust—=The other portion of
this problem is, of course, the landing
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Lockheed’s new Super Constellation
features improved cockpit vision
with Pitisburgh Flexseal Safety Glass

EwEST addition to Lockheed’s famous family of Constel-
lations 1s this giant 1049 Super Constellation. Pilot
vision came in for careful attention in designing this plane,
and every possible step was taken to assure the best visibility
in all directions under every Ayving condition.

The seven openings in the cockpit are all glazed with flat
Pittsburgh Flexseal Safety Glass. This glass and plastic lami-
nation has been found 1deal for the high-speed, high-altitude
operation typical of the Constellations. It 1s Aush-mounted
with narrow posts that provide the least possible obstruction
to vision and it 1s bird-resisting.

The three forward glass areas in the cockpit make use of
electrically-heated Pittsburgh NESA Glass. This speaial type
ol Flexseal was installed after exhaustive tests of its heating
and pressurizing cveles in Lockheed laboratories.

Thus the 88-passenger Super Constellation takes its place
alongside many other commercial and military planes equipped
with Safety Glass by Pittsburgh. Manufacturers consistently
bring their glazing problems to Pittsburgh, knowing they’ll
recelve competent engineering assistance along with Safety
Glass specifically designed for the job 1t must perform.

We invite you to submit your Safety Glass and glazing prob-
lems to Pittsburgh engineers; they’ll receive the most careful
artention, Pittsburgh Plate Glass Company, Room 3179,

Grant Building, Pittsburgh 19, Pa.

PAINTS - GLASS

PITTSBURGH

PLATE

CHEMICALS - BRUSHES

GLASS

. Flight view of the Lockheed 1049 Super
Constellation, the newest member of the
famous family of Constellations that are
in service on 186 major werld airlines. All
glass in the cockpit is Pittsburgh Flexseal
Safety Glass,

A close-up view of the side windows of the Super
Constellation’s cockpit. Mote the unobstructed vision

insured by on advonced joining method that permits
the use of extremely narrow posts.

These three forward glass areas are electrically-
heated MESA Glass to assure the best vision under
every flying condition.

PLASTICS - FIBER GLASS

COMPANY
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Flying executives, private plane owners, commer-
cial airline operators all recognize the famous Esso
Wings. They stand for dependable service at Esso
Dealer Airports and high quality Esso Aviation
fuels and lubricants.

There are hundreds of Esso Dealer Airports
staffed with trained, experienced operators offer-
ing prompt service with Esso Aviation Products —
products backed by constant research at America’s

TO GET THE E550 CO-PILOT
— a complete directory of Esso
Dealer Airports, write Esso
Aviation Products, Room 428,

1o West S51st St., M. Y. 19 N. Y.
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largest petroleum research laboratory and proved

by over 43 years of actual flying. You can depend

on high quality Esso Aviation Produects!
Wherever you fly, take along an Esso Aviation

Credit Card and conveniently charge:

e Lubrication, tire and battery services.

o Landing fees.

e Over-night storage in transit.

¢ Minor emergency services.

deceleration. With a clean jet-tvpe air-
plane without reverse-thrust prmnmns
we are very dependent on a super-efh-
cient landing technique and the exist-
ence of very satisfactory runway char-
acteristics and airplane braking qualitics.

We can, of course, look to dive

brakes and other high drag devices tor
acrodvnamic deceleration durning  the
initial Tanding run. We might even look
to drag chutes for such assistance on
emergency felds, or mn cases of slippery
runways or over-shoots. However, the
effectiveness of such devices rapidly di-
minishes with loss of speed, and they
cannot be considered, in any sense, the
cquivalent of a reverse- thrust-producine
mechanism for landing safety under all
conditions. 1 look forward confidently
to the development of satisfactory re-
verse-thrust mechanisms for jets.
» Collision Problem—In the field of op-
eration, itself, we must look forward
with inecreasing concern to the possi-
bilities of collision with terrain, with
other aircraft, as well as the adverse
effects of rain, hail and turbulence. We
cannot denv that increased speeds make
these pranLn‘n more difficult, and the
adverse effects more important  to
avoid.

The “see-and-be-seen” principle is
already obsolescent in consideration of
increasing speeds and air trafhc densi-
ties in the vicinity of major terminals.
The interim provision of high-intensity
flashing lights to help in the air-to-air
collision problem is, of course, a worth-
while contribution. But, as speeds and
trafhc densities further increase, such
devices do not alleviate the confusion.

[t is evident that satistactory airborne
radar can be very beneficial as a defense
apainst terrain collision, and can func-
tion as a supplementary navigational
device, and can help greatly to avoid
the high turbulence associated with
thunderstorms. As vet, we have no
answers except the meteorological ap-
proaches to the complete avoidance of
hail colliston or clear air turbulence,
nor can radar be considered a satis-
factory device for the prevention of air-
to-air collisions, due to the rapidity of
the relative motions and the confusion
of the information presented in this
instance.

[t would seem that the solution to
this problem lies in the area of morc
precisely controlled Hight paths and pat-
terns with the hoped-for development
of cockpit indications and warnings pos-
sibly operated on the Doppler principle.

As to unavoidable turbulence . . . it
is hoped much more will be done in
the direction of gust alleviation provi-
sions in basic airplane designs.

(The second and concluding install-
ment based on Littlewood's Wright
Brothers Lecture will appear in Avia-
108 WEEK next week.)
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Precision-Built by

ECLIPSE-PIONEER

BUMpa AVIAT!D
w-ﬂnl'ﬂ: 2%

" Mnning spRiaL

For more than 18 years, Eclipse-Pioneer has been a leader in the devel-
opment and production of high precision synchros for use in automatic con-
trol circuits of aircraft, marine and other industrial applications. Today,
thanks to this long experience and specialization, Eclipse-Pioneer has
available o complete line of standard (1.431" dia. X 1.631" Ig.) and
Pygmy (0.937" dia. X 1.278" Ig.) Autosyn synchros of unmatched preci-
sion. Furthermore, current production quantities and techniques have re-
duced cost to a new low. For either present or future requirements, it will
pay you to investigate Eclipse-Pioneer high precision at the new low cost.

¥REG. TRADE MARK BENDIX AVIATION CORPORATION

AVERAGE ELECTRICAL CHARACTERISTICS—AY-200 SERIES** .
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@ The entire TMI

organization 15 buil
around this sound axiom:
"Make it to finest quality
standards and protect the
quality of our customers’
products.” Our engineer-
ing and metallurgical divi-
sions welcome vyour
inquiries and are ready to
assist in the solution of new
and difiicult problems in
the application of

Cold Drawn

Welded Siainless

Steel and

Special Alloy Tubing

in Small Diameters...
050" to .625" O.D.
"Manvlacturers Since 1941"

TUBE METHODS INC.

METALLURGISTS » ENGINEERS » MAMNUFACTURERS

BRIDGEPORT (Montgomory County), PA,
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E TAS Summaries

Papers discussing the effects of fric-
tion at high speeds were among those
presented at the Institute of the Aero-
nautical Sciences’ recent 21st annual
meeting in New York.

Summaries of four [AS papers arc
printed here, continuing publication be-
gun last week (p. 36). Additional papers

| will appear in succeeding issues,

Aerodynamics

P Survey of Friction Coefficients, Recovery
Factors, and Heat-Transfer Coefficients for
Supersonic  Flow,  Joseph Kave, Assoc.
Prof. of Mechanical Engineering, Massa-
chusetts Institute of Technology.

In the past four vears, significant experi-
mental and theoretical contributions have
been made in the studv of the laminar
boundary laver up to Mach 3.

Small discrepancies between theory and
experiment shill exist in this range for fric-
tion coefhcients and recovery factors. The
amonnt of experimental data on heat-trans-
fer cocfhcients in this range is still almost
negligble E'nmpm{‘r] to the wealth of such
data on subsonic Alows. The greatest need
s to extend the experimental data beyond
Mach 3 and to investigate the effects of
pressure l'-'t.Jd]Lnt, radiabhon, transibion, sur-
face curvature, eto.

In the past four vears, significant contri-
butions have been made in the theory of
the turbulent boundary laver for supersonic
flow, but the quantity of experimental work
has not Lupt pace with the theoretical work,
especially in the case of heat-transfer co-
efheients.  Expenmental data on  friction
coctheients and recoverv factors have been
extended to Mach 3 and a length Reynolds
number of 20 million, and these data agrec
within 10% of the results pruiutr,d by
severnl theories, The ereatest need 15 to
abtam reliable data on heat transfer co-
efficients for turbulent boundary Tavers, since,
practically speaking, none is available.

P Direct-Force Measurements of Turbulent
Skin Friction on Cone-Cyvlinders at Subsonic
and Supersonic Velocities. Dean R, Chap-
man and Robert H. Kester, Ames Aeronau-
tical Lab., NACA.

The principal results of a study of all
known theories for caleulating turbulent
skin friction in compressible flow are briefly
reviewed. These various theories, ﬂFF'ﬂj:u:i_
mately 15 m number, predict widelv differ-
ant effects of Mach numhber on skin frie-
tion (and. hence, also on heat transfer),
thus emphasizing the inadequacy of the
present turbulent boundary-laver theory and
tlI.L "L'Ld Eﬂl;' L"i.'l{.!'l'['l.'l[,llt 'I] ImZasure I:'l:'l{'ﬂt'i

During the last two vears, svstematic
experiments have been conducted in the
Ames 1- by 3-ft. supersonic windtunnels
No, 1 and No. 2 to determine turbulent
skin frichon on cone-cvlinder bodies of
revolution having fineness ratios of 10, 15,
and 25. Data were obtained by using a
direct-force method of measuring the over-
all skin friction, Enum:'l-m -laver SUTVEYS de-
termined correchon necessary o Hw force
measurements in order that the final data
represent fully developed turbulent Aow.

Measurements made with different pres:
sure distnbutions  showed no  sigmficant

effect om skin friction of moderate changes

in pressure gradient. At both sobsonic
and supersomic velocihies, the skin- I'r|'r.l:|':1n
coefiicient was observed to L]'L]'.IILHLI only to
a small extent on the body fineness ratio,
For each fineness ratio, however, the effect
of MNach number was found to be large,

amounting to approximately a 50% reduction

m skin-friction coefhicient at Mach numbers
near 4 compared to corresponding values
measured at subsonie NMach nmumbers. This
cffect of Mach number did not depend
significantly on Reynolds number or anlu
fineness ratio and was found to be in "::uml
agreement with Expe nmental measurements,

Four of the various published theories
of turbulent skin friction ugr{'fzd with each
other and with the measurements to within

ahout 5% at all Mach numbers mvesti-

zated.

At Mach 10, these same theones will
predict values of skin friction which differ
from each other by approxmmately 100%,
therchy  indicating need for future skin-
friction measurements at hypersonic Mach
numbaers.,

Flight Propulsion

» Propagation of Stall in Compressor Blade
Rows. Frank E. Marble, Asst. Prof,, Gug-
genheim Jet Propulsion Center, California
Institute of Technology.

The stall propagation speed, steady and
oscillating blade forces are calculated for a
single blade row. The analysis is extended
to two adjacent blade rows in relative mo-
tion, such as a stator and rotor combination.
The influence of mutual interference upon
the speed of stall propagation, steady and
fluctuating blade loads may be strong de-
pending upon the geometry and velocity
diagrams for the two rows. The process of
approaching and entering the state of rotat-
ing stall is discussed for a compressor utiliz-
mg an external throtthng mechanism.

The observations that a propagating stall
may occur which involves only a portion of
the blade height are examined on the basis
of a three-dimensional cascade theory.,

Aircraft Design

P Military Air Cargo Carrier Trends. Walter
Tydon, Chief Engr., Aircraft Div., Fairchild
Engine & Aurplane Corp.

This paper deals basically with the opera-
tional trends as they affect component and
svstem designs, where speed becomes only
one factor, with other more important fac-
tors being turn-around-time :mr}J ability to
deliver to final destination. The fuselage
design, with its trend toward high wing,
being more and more influenced by }:Irrru_r
units of cargo.

Advance base operation has also had a
marked influence on cargo types with re-
quirements for low take-off and landing dis-
tances, low-speed stability and control,
rongh field gear, simplified loading, and need
for lower turnaround-time. With these
have come such accepted features as cockpit
emergency egress hatches; external fuel with
its advantages of safety, wider CG. carpo
range, ease of nhu]:ng_} service, and repair;
"..'“d structural requirements for crash land-
INgs.

AVIATION WEEK, February 9, 1953

NAVY CONTRACTS

The following contracts were an-
nounced rELLnﬂ‘L' by the Navy's Avia-
tion Supply Office, 700 Robbins Ave,,
Philadelphia 11.

Aero Instroment Co., 105 Deniszon Ave,
Cleveland 2, tube, pitot, 1,392 &n., $35,616.

Solar Alrceenft Co., 2200 Pacifiec Highway,
=an Diego 12, support assemblies, $49 096.

MeDonnell Alreraft Corp., P. 0. Box 516,
ot Louls ¥, parts for FH and F2ZH alr-
craft, $635,295.

Nush Engr. Co., Wilzon Ave., South Nor-
walk, Conn., pump assembly, 495 ea.
2105,000,

Fairchild Camera & Instr. Corp., 55-06
Van Wyck Blvd.,, Jamaiea 1, N. Y., motor,
200 ea., $245,3135.

Advance Gear & Mach, Corp., 5851 Holmes
Ave,, Los Angeles 1, gear box, 28 ea.
$26,100,

Skinner Puorifiers Div., Bendix Aviation
Corp., 1500 "Trombly Ave, Detroit, filter
assembly, 1,740 ea., §49,132.

Air Assoecintes, Ine., Teterboro, N. 1.,
maintenance parts for AD aireraft, $94,385,

Douglans Alreraft Co., El Segundo, Calif.,
maintenance parts for aviation armament,
$318,.540.

International Packing, 712 Amerlean
Bldg., Rlchmond, Va.,, water drinking,
emergancy, $88. 024,

Anyx OIlls & Resins, 85 Broad 8t., New
York 4, raw tung oil, 108,000 1b., $36,720.

Weston Hydraulles, 10018 Burbank Blvd.,
North Hollywood, Calif.,, sleevea assembly,
855 en., $30,780.

Natlonal Lead Co., 26807 E. Cumberland
St., Philadelphia 256, plgment, 120,000 Ib,,
535,640,

Alrborne Accessories, 1414 Chestnut Ave,,
Hillside &, N. J., actuators, $1156,334 ; mainte-
nance parts for various alreraft, $141,117.

Holley Carbaretor Co., 5930 Vancouver
Ave., Doetrolt, fuel control, 50 ea., $149,500.

Douglng Ajreraft Co., 3000 Ocean Park
Blvd., Santa Monlca, malntenance parts for
H5D aircraft, $190,718.

Vietoary Apparel Mfg., 260 Passale St,
WNoewark 4, N. J., adult life preservers, $556,-
706,

B. F. Goodrich Co., 600 8, Main St., Akron
18, brake assembly, 171 ea., $152,026.

Pesco Products Div.,, Horg-Warner Corp,,
24700 N. Miles Road, Bedford, Ohlo, hy-
droulic pumps, $1567,3566.

Mine Safety Applinnces, Braddock,
Thomas & Meade Sts., Pittsburgh, mask,
20565 en., $08,302.

New Jersey Zine Sales Co., Ine., plgment,
2EE, 000 1b., $40,608, L

Foote Bros. Gear & Machine Corp., 15645
8. Western Blvd., Chleago, actuntors &
hoxes for various alreraft, §18,710.

Lockheed Alrernft, 2555 N. Hollywood
Way, Burbank, hydraulic valves, $36,980.

Eclipse-Ploneer Div.,, DBFendix Aviation
Corp., Teterboro, N. J., instruments for
various aireraft, $27,907: alr pump and
spare parts, 843 ea., §502,640.

Welson Tool Co., $000 Woodhlll Road,
Cleveland 4, pump assembly, 690 ea., 352,-
380.

Foote Bros. Gear & Mnach, Corp., 4545 8.
Western Blvd., Chiecago, ball screw assemes-
bly, 200 ea., $62,794,

AiResenrch Mfg. Co., div. of The Garret
Co., 8851-9951 Sepulveda, Loa Angeles 45,
actuators, $9%4,8360; parts for wvarious alr-
craft, $65,248.

Adel Div., Gen. Metals, 10777 Van Owen
St., Burbank, parts for wvarlous aireraft,
v234,770,

Peterson Co., 450 Pennsvivanla Ave,
Freeport, N. Y., float, life, 155 ea., 326,659,

Garfield Electric Co., 88 E. 116th St
New York 29, clocks, 4,540 ea., $33.596.

["unnulldntﬂd Vultea Alreraft Corp., Lind-

bergh Field, San Diego 12, parts Enr P4Y
alreraft, $42,228,
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t11{@)][:) AUTOMATIC CONTROLS

are lest-prnven to perform

conditions are duplicated
in Aerotec test Inbnrntnﬁ“

"

Standards of quality, workmanship and effi-
ciency that yvou specify are met in Aerotec Auto-
matic Controls. Aerotec specializes in custom-built
instruments and controls that safeguard automatic
operations on military and commercial aircraft.,

Before delivery, Aerotec controls undergo
rigid tests of extreme temperatures, rarefied atmos-
J phere, and others, simulating actual service cone
This Aerctec sensitive low  difions. For Exﬂ:nplﬂ, a typical test 1s UI‘idErWEI.}'

pressure differenticl o the vibration test equipment shown above in

switch utilizes ram-air  4ha Aerotec laboratory. This equipment subjects
the control to vibrations up to 70,000 eycles per
second and 10g’s acceleration.

Extreme care marks every step of design,
manufacture, and testing at Aerotec. That 15 a
big reason why every major U. S. aircraft manu-
facturer uses Aerotec Automatic Controls. Let us
help with yvour control problems. Call or write.

AIRCRAFT REPRESENTATIVES

GREENWICH, CONN. SEATTLE I, WASH.
John 5, Hammond, |ne, John E. Freeman & Assoe,
45 E. Putnam Ave. 1528 Oth 5t

BALTIMORE, MARYLAND
John 5. Hammoand, lnc.
Stanley L. Manton
Cromwell Ridge Road
Loch Raven, Maryland

DAYTON 3. OHID
Jay Engineering Co.
1721 East 3rd Street

WICHITA 17, KANSAS
John E. Freeman & Assdo.
5401 E. Kellogg

E-LE'II’ELAHD 29, OHID
ay Engingaring Co.
5-I|3 Paarl Rd.

GLENDALE 2, CALIF.

Forsnas Enginearing Co.
1102 W. Glenoaks Bivd.

Project Engineers

THE THERMIX CORPORATION

M
Canodion Alfiliates: T. €. CHOWN, LTD. GREENWICH, CONNECTICUT
1440 5t. Catherine 5t. W., Montreal 25, Quebec + 983 Bay 3treet, Toronte 5, Ontario

THE AEROTEC CORPORATION

AIRCRAFT DIVISION GREENWICH, CONNECTICUT

Designers and Manuflacturers of Automatic Conirols— Valves: Hegulnlmg Reliefl
and Check tvpes— Pressure Switchess Gage, Altitude, Differential and Absolute
Tvpes— Floai Switches: Tap, botiom or side mounted—Single, Dual, or Tandem.
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WITH

SUPPORTS

The World's Most Complete *
Selection of cLips, BLOCKS and
HARNESS STRAPS—15,000 different
types and sizes for Positive,
Vibration-Free Support in Aircraft,
Marine and Industrial Installations.,
Whatever your requiremoents,
ADEL is the one source able to
supply Line Supports of Superior
Quality plus the Advantages of
Standardization. Only one call for
selection and ordering. A smaller
and more flexible inventory of
units. Quicker and easier training
of personnel through the need for
familiarization with fewer products.

llustrated are a few samples of the World’s most complete and
unsurpassed assortment of Line Supports available. They are First in
Preference because they meet or surpass-the most exacting specifications.
Consider the advantages of standardization—Economy — Flexibility—Safety
. Specify ADEL.

Special ADEL tool cuts Clip assembly
costs tremendously by lessening finger-
fatigue and speeding work, Users report

thousands of hours of ossembly time

saved. For your FREE SAMPLE, instruction
sheet and demeonstration, contoct
nearest ADEL service engineer.

— Durability . .

Write for complete dota. Direct
inquiries to HUNTINGTON DIVISION

i DIVISION OF GEMNERAL METALS CORPORATION* BURBAMK, CALIF. * HUNTINGTON, W. VA,
¥R, it TR

3= CAMADIAM REPRESEMTATIVE: RAILWAY & POWER ENGIMNEERING

CORPODRATION, LIMITED.

AVIONICS

Big Brain to Solve Aviation Problems

® Qarac memory can hold
up to 10,000 *words.’

® First task: solving of
1.011-equation problem.

By Philip Klass

Syracuse, N, Y.—QOarac, newest entry
i the ficld of large electronic digital
computers, is cxpected to save the Air
l'orce and the aviation industry valu-
able research and development hime,
as well as much costly flight testing
previously required in the development
of complex aviation equipment,

I"}u{,ln[md by General Electric’s elec-
tromics division here, Oarac’s claim to
famc in automatic computer circles is
its comparative simplicity and its very
large internal memory.

A minor crisis in the Oarac program
occurred when the Ofhce of Air Re-
search, for whom the computer was
named, had its name changed to Flight
Research Laboratory. Rather than
Lhiﬂl‘lgi:' the computer’s name to the un-
pronounceable Frlac, General Electnic
stuck to Oarac.

Biig. Gen. L. 1. Davis, director of

armament at Air Research and Develop-
ment Command headquarters in Balti-
more recenfly accepted Oarac for the
USAF and it is now on its way to the
IFlight Research Lab at Wright Air De-
'lu.LllJlFI-II‘.ILTIIZ Center in Dntr}n There it
will soon be solving complex problems
i avionics, physics, aerodynamics, bal-
listics, I::r'-’rﬁtlu and even dietetics.
» Avionics Problem First—Oarac’s large
imternal memory, capable of storing
10,000 “words” (a “word” 15 a 10-
digit number, plus sign, or an opera-
tional mstruction), equips it to handle
problems like its hrst FRL assignment in
magneto-10nic theory. The pml:-lcm re-
quires the solution of 1,011 simultan-
cous equahions.

The object 15 to find the index of
refraction, index of absorption, and
polarization of low- f[‘LLEIlLI]E"I- radio
waves in an ionized medium in the pres-
ence of an extermal magnetic field.

It this problem were given to an ex-
perienced operator working with a con-
venhional automatic desk calculator, he
would need about 20 vears to solve it
Qarac will provide the complete solu-
tion in about 200 working hours, GE
SAYS.

» Technical Speaking—In the language
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OARAC, GE-built automatic computer, will help speed development of new aircraft and
equipment, Gen. L. L. Davis is seen inspecting USAI"s new analytic tool.

of computers, Oarac 1s a senal decimal,
binary coded, single-address machine
with magnetic thL input and output,
and a magnetic drum internal memory.
“Decimal senial” means that the com-
puter works with numbers in decimal
form and that the “weight” of any digit
in a number is determined by its posi-
tion relative to other digits in “the num-
ber. (In the number “88" for example,
the first eight has 10 times the weight
of the second eight, by virtue of its
position.)

Each digit in a number is repre-
sented by a bumrv code or combination
of four binary digits. The four binary
digits are always stored and handled
in parallel (simultaneously) for each
decimal digit.

By “single address” i1s meant that a
single command contains only the in-
formation on the location of informa-
tion to be pulled out of the memory, or
to be placed in the memorv, but not
both.

> Not the Speediest—By comparison

with some electronic computers, Qarac
appears to be “slow-witted.” It can per-
form only 110 operations (additions,
subtractions, etc.) per second. (Raydac,
built by Raytheon Manufacturing Co.
for Navy BuAer, reportedly operates
10 to 15 times detE'l‘ F

Actually Qarac could do better if it
were not for delays involved in getting
data out of its large internal memory.
(Maximum access time to any “word”
stored in the internal memory is 17
milliseconds.) Basic (counting) pulse
repetition rate is 150,000 per second.

GE reasoned that super speed is not
the most desirable feature in a com-
puter. A medinm-speed machine which
has good reliabihty can turn out more
work than a sulmr—slmﬂd machine whose
complexity is so grﬂaf as to cause fre-
quent failures. Even a “slow” electronic
computer operates so rapidly that it 1s
apt to run quickly through the avail-
able supply of complex pmh]::ms worthy
of its efforts. In most cases, it is the time
required for human operators to set up
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i American’s
i ﬁhallenge

Frankly, working at North American
requires hard thinking and plenty of
vision. Because North American always
works 1n the future. Yet, if you are
interested in advanced thinking, if vou'd
like to 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 employee
service program * Cost of living bo-
nuses * 5ix paid holidays a vear * Fin-
est facilities and equipment * Excellent
opportunities for advancement ® Group
insurance including family plan * Paid
sick leave* Transportation and moving
allowances ® Educational refund pro-
gram * Low-cost group health (includ-
ing family) and accident and life in-
surance * A company 24 years young.

Write Today

Please write us for complete informa-
tion on career opportunities at North

American. Include a summary of your
education, background and experience.

CHECK THESE OPPORTUNITIES

»r North American

Aerodynamicists

Aircraft Designers and Draftsmen

Specialists in all fields of oircroft
engineering

| Recent engineering groduates

Engineers with skills adaptable to
| gircraft engineering

Electrical and Electronic Engineers

Stress Engineers .

[ R

NORTH AMERICAN
AVIATION, INC.

Dept. 10, Engineering Personnel Office
Los Angeles International Airport

Los Angeles 45, Calif.; Columbus 16, Dhio

Narth American Has Bullt Mare Adirplanes
Than Any Othrer Company In The World
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SOLUTIONS are recorded on magnetic tape for transcription by electric typewnter on
output console. Problem is set up on tape for computer from similar console,

the problem, rather than computer
speed, that limits a computer's useful
output.
» Simplicity the Goal—T10 achieve maxi-
mum computer simplicity, GI engi-
neers decided to:
e Eliminate permanent programs.  Ex-
cept where a few added components
would save considerable work in pro-
gramming a problem, GE eliminated
the complexity of built-in (permanent)
program operations. Instead, Oarac’s
large internal memory makes it feasible
to store the {{mlph‘-. programs or sc-
quences on magnetic tape. Frequently
encountered problems can be “taped,”
to form a library. Only the special
boundrv conditions peculiar to a par-
ticular problem need then be added to
the tape.
¢5t:111|:];1rd_i?c circuits. By u]mt it calls
“carcful use of symbolic logic,” GE was
able to standardize on seven basic cir-
cuits. These arc able, GE savs, to per-
form all required storage, lgdhﬁ;, choice,
mixing, and regeneration functions.
With fewer {'il'{*llil'ﬁ, mMOre engineering
effort could be put into the design of
cach circuit.
> Proof of the Pudding—One example
of Qarac’s comparative simplicity is that
it uses only 1,400 vacuum tubes and
7,000 germamium diodes. (Raydac, for
example, uses 5,000 tubes and 18,000
diodes.) Even an inhnitesimal percent-
age of tube failures can result in fre-
quent computer shutdowns. To m-
prove Qarac’s tube life, tube Alaments
are operated at 90% rated voltage.

To facilitate maintenance, all the
basic circuits are built on quick-discon-
nect, plug-in chassis (manufactured by

Alden Products Co.). Chassis handles
are color coded to identify each type of
circuit. Ilach assembly is constructed to
permit the flow of forced cooling air
chrough the adjpoining units on the
computer rack.

B Link With Outer World—Like most
computers, Qarac’s line of communi-
cations with the human world comes
throngh magnetic tape. A human oper-
ator, working at an “input console,”
tvpes out the problem on a standard
clectric typewriter. The console auto-
matically codes and records the infor-
mation on magnetic tape. When the
computer is available, the tape is in-
serted. Tape can provide the computer
with data as fast as it can devour it.

Because the computer spews out its
answers too quickly for an electric type-
) riter to keep pace, the solution 15 also

“taped” on another magnetic tape, The
tape 1s then removed, fr-:mng the com-
puter for another problem, and tran-
scribed on the “mlfput console” at a
leisurely rate (96 “words” per minute)
which an electric typewriter can handle.

Output console controls permit the
answers to be typed out in any one of a
varicty of tabular forms.

» Internal Memory—Qarac’s  internal
memory consists of a large cast alumi-
num allov drum (22 in, diameter, 30
in. length) coated with a ferrous (mag-
netic) material and driven at a speed of
about 3,400 rpm.

Because cach decimal digit is repre-
sented by a four binary-digit code, four
miagnetic recording heads are needed to
record cach decimal digit on the mem-
ory drum. These four magnetic heads
are mounted at 90-deg. mtervals around
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AT NORTH AMERICAN AVIATION

An airplane’s rate of descent used to be painstak-
ingly computed from photographs which took
several days to evaluate, Then North American’s
electro-mechanical engineers developed Tropi
(above) for the Navy for carrier suitability tests,

Trobi is an electro-optical Touchdown Rate of
Descent Indicator that watches the airplane de-
scend, measures its rate, and electronically readies
its information so it's available the minute the pilot
lands. TroDI's electronic brain saves untold time,
men and money for the Navy.

T'roDI 15 just one ingenious example of the chal-
lenging electronic and electro-mechanical work be-
ing pioneered at North American by some of the

BRIGHT MINDS CONJURE UP
ELECTRONIC MENTAL GIANTS

nation’s best scientific minds, using the most ad-
vanced facilities.

[f you like theory, you may find an exciting and
secure future at North American in the field of op-
erations analysis, advanced dynamics, kinematics,
noise. error or information theory, systems engi-
neering, statistical quality control or servo analysis.

If research and development are vour specialty,
you'll find attractive opportunities in radar and
communications systems, analogue and digital
computers, automatic guidance systems or optics.

Write today, including a summary of your edu-
cation and experience, to:

NORTH AMERICAN AVIATION, INC.

Engineering Personnel, Missile and Control Equipment Department

& 12214 Lakewood Boulevard, Dept. 93-A, Downey, California

-
I
l
|
I
|
I
|
I
I
I
|
:
:
|

i‘___—l—-'—"—l-uu—— I T e S — — — — — — — — — — — — — — — — _-—_J

NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD
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i here was no time to slop, see?
T She comes running oul {rom
behind this parked car right

under my wheels. Her hair 1s in pig-
tails, and with the sun shining on 1t,
she might have bheen my kid. We got
her to the hospital, It took 3 pints
of blood to bring her around. All |

have to do 1s remember the sound ol
those screaming tires—and | know

why I'm giving blaod,”

\Ili_'!"-.r E_].” I'L:i”.l.i.."'l '”:II ]'l.‘U]lh" :L[i".-i_" Il]r:ll.-“:i
—{ruck drivers, ofhee workers, sales-
men. And—[lor all Kinds ol reasons,
But whatever your reasomn, this vou
can be sure of: Whether vour blood
soes to a local hmrutu]. a combat
area or for Civil Defense needs—this
priceless, painless gift will some day
save an American life!

Give Blood Now

CALL YOUR RED CROSS TODAY!

NATIONAL BLOOD PROGRAM

...i---""

Business Executives!

y/Check These Questions!

If you can answer “yes’ to most
of them, \nll—:m-f your coms-
pany—are doing a needed job
for the National Hl{:u.hi rogram.

i

|

L_I Ey

|

Remember, as long as a single

Ii-..;l.lll-l lI|-”‘|.:| I._I'l.l Il 'I. lir &=
Jovees time ofl to make
|‘II'||:|‘[J -Iiil-H.J:tHH:I*-'

EIJ:; '_||'I"||Ir l"IiIITlll..'II'I."l' _ﬂl.'l.'l"ll
any recognition o donors?

Ihl :l-'l'l'll h-'!\'l' | Hl‘l'll'll:l []I'Ir
nor Honor Roll in your
company ?

Have vou arranged to have
a Bloondmobile make FeE-
lar visils?

Has vour manasement -
dorsed the loecal Blood
Donor Prooram ?

Have vou informed vour
r!'thII[I"pll‘- |I 'r”“l COT-
]:HH - |1l.m of co- opera-
uon?

Was this information
eiven throogh Plant Bul-
letin or House Magazine?

Have you conducted a
Donor Pledge Campaign
L Your ["”TllEth'-. ?

Have vou set up a list of

volunteers so that effi-
cient plans can be made
[or secheduling donors?

Finl. of blood may mean the dif-
erence belween life and death

for any American . . .

the need

for blood is urgent!

SEVEN BASIC UNITS, such as this, make

up Oarac. They are mounted on plug-in
chassis for easy maintenance.

the circumference of the memory drum
and are referred to as a “parallel track.”

Each track is capable of recording
200 decimal “words” (2,200 decimal
digits, or 8,800 binary digits) around
the circumference of the drum. There
are a total of 50 such tracks, with re-
cording heads, spaced along the length
of the drum. This gives the drum a
total capacity of 10,000 “words.”

A single magnetic head is used both
for recording and reading out informa-
tion from the memory drum. This
eliminates the head alignment problem
existing when scparate heads are used
to perform the record-in and the read-
out functions.

P Self Checking—Like many computers,
Qarac has provisions for antomaticallv
checking its computations lest it show
the human failing of making a mistake.
One inherent self-checking feature arises
trom the use of the four binary-digit
code to represent each decimal number.
The four binarv digits provide 16 pos-
sible combinations (2'), but only 10 of

these combinations are used to represent |

the ten decimal numbers from zero to
nime.

[f a computer malfunction causes
any one of the six unused binary com-
binations to come up, the machine
spots them as easily as a poker plaver
would “call” his opponent if he laid
down “five aces” when there was “noth-
ing wild.” When the computer spots
such an impossible combination, it
automatically stops and rings an alarm.

Oarac also has a “roll back” provi-
sion to check against faulty program-
ming or a single transient failure.

The computer can be set up to make
occasional accuracy checks by perform-
ing a given calculation in two different
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ANOTHER RIGHT HAND!

LICENSED AND EXPERIENCED
ENGINEERS AND EXPERIMENTAL
SHOP TO RELIEVE
DEVELOPMENT AND

PROTOTYPE OVERLOAD
ARE AVAILABLE

BRISTOL ENGINEERING CORP.

POND ST.-LINCOLN AVE. '

BRISTOL, PENNA.
BRISTOL 7894

AERONAUTICAL
ELECTRONIC
MECHANICAL |

HANSEN GOUPLINGS

...give you 2 big udvuntuges

To connect a Hansen coupling, you merely
push the plug into the socket with one hand.
Flow is instantaneous. To disconnect, push
back sleeve on socket . . . coupling discon-
nects. Flow i1s shut off instantly and auto-
matically. One-way shut-off, two-way shut-aff,
and straight-through types. Write for Catalog.

Locking pins in
Hansen Push-Tire
Coupling Socket
afford large area
contact with plug,
thereby preventing
wenr and subse-
quent leakage,

REPRESENTATIVES
BALTIMORE DAYTOM KAMSAS CITY HEW ORLEANS SEATTLE
BIRMINGHAM  DEMYER LOS AMGELES PITTSAURGH 5T. LOUIS
CHICAGO DETROIT LOWISYILLE ROCHESTER MOMTREAL
CLEVELAMD FT. WAYHE MILWALUKEE SAN FRAMCISCO TORONTO
DALLAS HARTFORD MINNEAFOLIS TAYAHMMNAH YANCQOUYER

Export Department: Cleveland

THE B HANSEN MANUFACTURING COMPANY

4031 WEST 150th STREET « CLEVELAND 11, OHIO
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FLITE-TRONICS CA-1 AUDIO
DISTRIBUTION AMPLIFIER

gives 7.5 watts of power for really

practical cockpit loudspeaker
operation in any size aircraft!

AIRLINE PILOTS . . .

get complete relief from earphone
discomfort with the CA-1 amplifier
“powering”  their loudspeakers.

Reliabilicy, time-delay muting of marker chan-
nel and ease of maintenance make the CA-1 the
logical airline choice!

EﬂEFﬂEﬂﬂDH -
EXECUTIVE PILOTS . . .

praise the CA-1 for offering
integral single or simultaneons
audio channel selection. Ample
power to properly operate loudspeakers in high
nose level areas, rugped construction and space-
saving dimensions are featured.

BUSINESSMEN —
PRIVATE PILOTS . . .

like the way the CA-1 firs into
formerly unusable space and op-
Crates On minimum current consumption without
penaley to Light aircraft power supply. Low cost
and simple installation plus headphones avail-
able, if desired, ar the flick of a switch, is a
popular feature with all pilos!

FOR COMPLETE INFORMATION on the CA-1 Audie
Distribution Amplifier and the MB-3 Marker Beacon
Receiver, another Flite-Tronics, Inc. produet, write us
at 3303 Burten Avenue, Burbank, California.

FLITE -TRONICS, inc.

BURBANK - cALlFanHIA
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ways, and then companng the results.

If the results agree, Oarac Hihnu.:t]mﬂx -

proceeds to go to work on its next
operation,

It the results fail to agree, the com-

puter returns to the previous check
point and repeats the dual operation.
If the answers still don't jibe after three
checks, Oarac will “give up,” and ring
the alarm.
* Eve to Automatic Factorv—GE's in-
terest in chgital computers appears to
lie bevond ]'!lll]{il[],'L an occasional spe-
cial- purpose mathematical wizard like
Qarac. The Svracuse electronics divi-
sion which built Ouarac is also develop-
ing automatic factory-type machines for
the Signal Corps. These are designed to
]?Imduu clectronics  assemblics com-
pletely automatically (Aviarion WEeek
Nov. 17, 1952, p. 36).

Such machines will take their oper-
ating mstructions 1 digital form from
magnetic  tapes—the same technique
used in Oarac. GE sees a large potential
market for digital control units for use
m antomatbic factories in the electronic,
chemical, and other manufacturing in-
dustrics.

'JATA Radio Meeting

Transeript on Sale

The International Air Transport
Assn. has published in book form a
transcript of its three-day airborne radio
symposium  held last Mav in {npl_n—

| hagen (Aviarion WEees June 23, 1952,
p. 34).

The 252-page book gives a verbatim
report of the ideas expressed by 150
representatives of 23 IATA airlines and

| 45 [qrﬂpll]{‘ﬂt manufacturers, gOVCITl-
| ment and research agencies. The IATA

symposium, and 1ts transcript, covered
such subjects as HF, VHF and UHF
radio communications, presentation of
navigational mformation, aircraft an-
tenna installation, and equipment de-
sign and installation. Several papers
on single side-band transmission, sec-
ondary radar system, etc., are included
in the book's :Lppcndn

Transcript copies are available for
$3.00 from ITATA, International Avi-
ation Bldg., Montreal 3, Ouebec, Can-
ada.

Oscilloscope Gives

Precise Flight Checks

A lightweight precision cathode-ray
oscilloscope available from Tektronix,
Inc., gives a wide choice of time bases
between onme microsecond and 50
seconds. Its linearity permits waveform
mltag,c to be read directly from the

3-in. screen in any one of nine cali-|

brated ranges.
The new type 315D weighs only

-~ 2D
HOSE
ASSEMBLY

TESTING

Economize on your own technical per-
sonnel. Use fast AETCO SERVYICE—
America’s finest focilities for perform-
ance testing of hose ossemblies, in-
cluding:

Fire Resistance Tests

Qil Circulation & Vibration Tests
Fuel Circulation & Yibration Tests
Impulse Tests, using Hydrauliscope
Soaking Tests

All or parts of requirements of
MIC-F-5070

SnawN =

General aircraft component testing, in-
cluding hydraulic, paeumatic, elec-
trical (400 cycle AC-DC) and me-
chonical.

@ AIRCRAFT
EQUIPMENT
1806-12 FLEET 5T. TESTING
BALTIMORE 31, MD. @b any

7¢< FUEL TAX
NOW EXEMPTED
in South Carolina

REFUEL WHERE
PRICES ARE LOWEST!

Refuel on the esastern secboard .
in South Coaroling where retail
fuel prices ore the lowest and ;

where acirport facilities ond ser-
wice are unexcelled,

MAXIMUM PRICES*

80 oct,. 31c 90 oct. J2¢
100 oct. 3¢
» Many dealers offer lower prices

on quantity purchoses.

South
Carolina—

Midway between
New York

and Miam:t

_"...r"'_ Eo |
m

SOUTH CAROLINA
AERONAUTICS
COMMISSION
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35 lb. and operates from 115 v., 50-
to 800-cycle power, so that it can be
used aboard aircraft for radar or com-
munication equipment checks. A 5X
magnifier allows the time base to be
expanded either side of center and a
direct-coupled trigger amplitude dis-
criminator permits trigger phasing on
complex waveforms. (Tektronix, Inc,
Post Office Box $31, Portland 7,
Oregon.)

It’'s a Small World
In Components

I'wo new avionics componets are
called “the world's smallest” by their
respective manufacturers. The devices
2

[ .

5

® Molded paper capacitor, only £ in.
long and 0.175 in. dia. It is reportedly
:’.IE":-I”I]E‘ﬂ for continuous operation at
T:met?mlurﬁ up to 125C. Designated
Type 85P, the new ¢ apacitor is available
with tolerances of 20%, 109, or 5%
if required. Added information is avail-
able in Bulletin 205E from Sprague
tlectric Co., 327 Marshall St., North
Adams, Mass.

® Pulse transformer capable of providing
i 0.1 microsecond pulse width with a
rise time of less than 0.005 milli-micro-
seconds, according to the Iﬂdtlllfqltl"l.tl'ﬂ*f,
Unit reportedly meets MIL-T-27 and
can operate contmuously at tempera-
tures of —70 to 125C, or up to 150C
for short periods. Designated MPT

101-0.1, the peasized transformer
weighs 0,05 oz. and is hermetically
sealed. It is made by PCA Electronics,
Inc. 6368 De Longpre Ave., Hollywood
28, Calif.
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» Simplified

T_FILTER CENTER

» McDonnell Buys Telereader—McDon-
nell Aircraft Co. hopes to speed analysis
of flight and windtunnel data by factor
of 10 with its newly purchased Tele-
reader and  Telerecorder  equipment.
Made by Telecomputing Corp. of Bur-
bank, Cahf., the new equipment will be
usedd in McDonnell's helicopter engi-
neering division.,

Assemblv—=\Westinghouse
has cut assembly time of its aircraft
c.c. voltage regulator by substituting a

single-picce die-cast aluminum base for
the 50-piece fabricated base previously
used. Another saving 15 made in regu-
lator frame. I’Junuhh fabricated from
140 separate pieces, Westinghouse now
uses  a  single  high-impact-strength
molded plastic frame.

* (0-Kva. Alternator—Latest and Jargest
addition to Westinghouse FElectric’s
line of aircraft alternators is a 3-phase,
400-cvele, 60-kva. machine for opera-
tion m the 5,400-to-6,600-rpm. speed
range. Alternator which weighs 123 1b,,
can EIL]I:".L[ 150% rated load for five
minutes, 200% rated load for five sec-
onds, Westinghouse savs, —PK

has no equal where &

VIBRATION, TENSILE STRENGTH, g™
CORROSION, HIGH TEMPERATURE

are factors!

When proper torque is opplied Klincher Locknut will
never vibrate loose. Spins freely down to work. On the
severest of all jet-engine, race car ond like applications
Klincher has been tested, proved ond occlaimed for

these standout advantages:

® Reduces torsional load in bolt!
® Can be re-used many times!

® Saves time, labor installing, removing!
® Only one piece to stock and handle!

® |deal for standard and power wrenches!
® Manufactured in various materials!

TORQUExsBOLT ELONGATION

E

KL NLUT
9; THREADS

g8
R

(B8]
=
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i
=
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i
|
=

BOLT ELOMGATION

3/8"-24 AN BOLT=GRIP 2.117 ) Inatiees are bn-

arding
:puﬂnl m?rﬂ:n ut
TITL roblems involv-
STAINLESS fg e gt
weld mm. chan-
nel nuts and
others. Write for
data and som-
ples; giving sire
TR T g and application.
——nf Address Dept.
001 007 .003 .004 005 AW-2-3,

BETHEUTIR

COECEWTRATION

il T -
FHEE] THELLE] II.I:
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SERVOMECHANISMS, Inc, Type 171D2-8 is
a balanced 2-phase, 26-volt, 5500-RPM,
400-cycle damped induction motor

. for servo and
instrument applications

employing a drag cup and an axially
adjustable magnet to achieve velocity
durn[}in-rj. This design provides for vari-
able and smooth linear velocity damping
and lower operating temperature. The
desired degree of viscous damping is
achieved by operating setscrew

ad|justment.,
ik T i

The non-damped induction control
motor |712-8 of B,000 RPM is also
available.

OTHER INSTRUMENT MOTORS

« » » s » Hysleresis Synchronous design, Type

I7HI-8 for 26 volis and Type I9H for 115
volts in speeds of B,000, 12,000, and
24 000 RPM are available for various
applications. Special windings and exter-
nal shaft configuralion can be provided
on requesl,

68

seavums

WESTBURY, L. L.,

EL SEGUNDO, CAL.,

damped control motor

type 17 ID....

FEATURES EI'F\HE
DAMPED
CONSTRUCTION
DESIGN

INCLUDE

® Cogless Domping

® Zero Residual Moise
Signal

® Constant Damping
® Lower Inertia

® Lower Cost

Write lo Depl..CLO-3
for specific information
on molors.

MEW CASSEL, MY

Darnell
CASTERS

®
Choose just the right

caster or wheel for your
needs from the Darnell
line of nearh_.r 4000 types.
These precision made
casters and wheels will
help you speed up pro-
duction . . . will pay for
themselves many times
ovYer.

SAVE EQUIPMENT
SAVE FLOORS

SAVE MONEY
and TIME

£
DARNELL CORP,,LTD,

DOWMNEY, (Los Angnlﬂ» I':l:il.lﬂl-,rll E.lll,ll’.

l'!lﬂ Walker Elrtul'. NMew York 13, M. "'I'-

a8 Morth Clinton, Chicago &, 1llinois

EQUIPMENT

R

UNOBSTRUCTED FLOOR SPACE which can be used for large-scale production overhauls. Double unit is pictured.

Expandable Hangar Features Clear Floor

By George L. Christian

A cantilever-roof aircraft hangar has
been developed to give airline operators
100% unobstructed floor space and to
allow simple expansion of the structure.
The same tvpe of construction could
be adopted to manufacture of planes.

DEsrLﬂEd by structural engineer Paul
Rongved, and Cyril P, Erwin of Erwin-
Newman Co., the hangar is built from
an oblong office-and- shop lean-to that
extends along one side and anchors can-
tilever garden supporting the roof. Slid-
ing doors enclose the other three sides
of the hangar but may be stored to give
a maximum amount of floor space.
First Construction—Thompson-Star-
rett Co., Inc,, New York, is preparing to
build the first cantilever-type hangar at
Westchester County Airport in White
Plains, N. Y., and lease it to Westair,
Inc., a hxed-base operator.

Cost of the hangar will be “in excess
of $1 million,” Gerald Wilson, chief
salesman at Thompson-Starrett, says.
Proposed dimensions of the structure

are: length 560 ft. and width 133 ft.
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The ofhice and shop building will be
two stories high and 67 ft. wide.
Advantages offered by the cantilever
design are:
¢ Cost. Erwin and Rongved say con-
struction expenses for their hangar will
be comparable to the cost of conven-
tional types.
e Expansion. Roof span of the hangar
may be increased with special ':.n::i:hnn':
the inner wall of the lean-to knocked
out to house 40 x 67-ft. nose docks and
pent houses built into the roof to ac-
commodate aircraft fins and rudders of
any height.
® Increased Space. The hangar is ex-
pected to house more aircraft per square
foot than any other construction because
of unobstructed floor space allowed by
the cantilever roof and three open sides.
® Versatility. Possible uses of the hangar
include any type of aircraft mainte-
nance, overhaul, assembly-line manu-
facturing overhaul techniques and modi-
fication work.
» Production Unit=If built as a double
unit, the hangar could be adapted to
disassemble-reassemble production-line

overhaul practices used by many large
airlines.

Planes would enter one end of the
hangar, with engines and accessories re-
moved at successive stations and passed
laterally to the lean-to for service. Air-
craft would swing around at a covered
end of the double hangar, and over-
hauled components would be re-
installed as the planes moved through
assembly stations on the second side.

Free space of the cantilever type
would reduce assembly-line stoppage,
allowing immediate removal of a unit
hc::r-:rmg down the line without disrupt-
mmg the flow of aircraft through the
]mngur.

The hangar floor is designed to in-
corporate radiant heat, which Erwin and
Rongved say will reduce heating cost by
6 cents per square foot and improve
personal comfort.

Erwin-Newman Co., a Houston, Tex.,
steel-fabricating firm, has applied for
patents on the design.

Models of the hangar recently were
exhibited to airlines by Rongved and
Erwin.



70

‘wring engine temperatures, Thermo Electric spe-

wlth

o

MEASURED ACCURATELY

'”t'erma Electric
THERMOCOUPLES

Tﬂ give you the dependable accuracy for meas-

cializes exclusively in the design and production
of thermocouples and allied products, The en-
tire production—from the basic thermo elements
to the finished products —is controlled by our
standards laboratory to maintain the highest
degree of quality. This is why you can always
depend on the precision of Thermo Electric prod-
ucts. Our know-how, gained by many years of
experience, and nrn:lu;ﬁun facilities are avail-
able to your nngin“ring and production depart-

ments to help solve your temperature measuring
problems.

THERMO ELECTRIC EQUIPMENT FOR MEASURING
AIRCRAFT AND ENGINE TEHFIIA'I'HIH

‘I'IIIIHHIHFIII FOR
TURBO-ENGINES, RECIPROCATING llllllﬂll

PARALLELING HARNESSES FOR
TURBO-ENGINES, RECIPROCATING ENGINES

QUICK COUPLING PLUG AND JACK CONNECTORS
THERMOCOUPLE CONMECTOR PANELS

THERMOCOUPLE AND EXTENSION WIRES
TO “AN" AND “MIL-W'* SPECIFICATIONS

FIRE WALL DISCONNECTS
THERMOCOUPLE LEAD RESISTORS

(nnsul‘.l‘ us on any aircraft temperature measur-
ing problem, or write for complete Catalog C.

NEW AVIATION
PRODUCTS

Flush Latch

A new Hush latch ftor aircraft, with
aerodynamic flushness and high strength,
has been placed on market.

Use of alominum extrusion gives a
very small radius of exposed edges, dif-
ficult to realize with punch press parts,
according to the maker,

I'or installation, a rectangular slot is
cut and a latch bracket fastened with
s1x rivets to the door structure.

The bracket 15 made of 302 stainless
steel sheet stock while 24S-T aluminum
extrusions are used for trigger and bolt.
Actuating springs are constructed of
music wire, cadmium plated to resist
rust.

Hartwell Aviation Supplv Co., 9035
Venice Blvd., Los Angeles 34.

L1

Lightplane Fuel Pump

A new lightplane fuel pump delivers
067 cu. in. per revolution, giving a rated
capacity of from 2 to 30 gpm. at 3,700
rpm.  Excess flow of fuel is routed
through a relief valve and recirculated
mternally in the pump.

The one-pound unit, Romec's Model
RD-7420-B or A], is built for engines up
to 250 hp. Fuel delivery pressure is ad-
justable from 8 to 20 psi. A built-in by-
pass valve permits p"ISHf"E of fuel
through the pump during engine start-
iNg Or a5 an emergency source.

Romec Division of Lear, Inc, llﬂ
fonmia Ave., N, W., Grand Rapids 2,
Mich.
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Are there 3, 8, 10 or 14 common
types of bellows and methods of at-
taching end fittings available to you
when you consider bellows for the
job you have in mind? Is stainless
steel, nickel or brass the material
most frequently used? Whai affects
the choice of material? How ean you
double the flexibility and halve the
spring rate of a bellows? How can
you limit the total pressure gen-
erated by a bellows at a specified
temperature? What are the advan-
tages of a bellows shaft seal? What

[0 Air conditioning systems

] Alreraft

[0 Caorburetor altimeler contrals
[0 Engine thermotlals

[0 Kins & ovens — industrigl
[J Air compressors

[0 Oxygen flow indicators
[0 Oxygen regulators

GETYour

FREE COPY
NOW

of this avthoritative, fact-

filled bulletin on “What to
Consider When Selecting A

determines the motion relationship
between two or more bellows when
they are connected together?

These and many other guestions
are answered in the informative bul-
letin "“"What to Consider When Se-
lecting A Metallic Bellows,” fea-
turing an authoritative article which
has appeared in a recent issue of
Propuct ENcINEERING, Written by
engineers at Clifford Manufacturing
Company, bulletin contains a wealth
of up-to-the-minute data on bellows.

Send for your free copy today.

CLIFFORD MANUFACTURING COMPANY, 136 Grove Street, Waltham 54, Maossachusetts

Please send me my copy of the bulletin "What to Consider When Selecting
R a Metallic Bellows." | am interested in the applications checked.

[0 Torgue converters

[0 Gasoling valves [} Procen controls PRI e i e e R
[] High pressure steam devices [] Refrigerating systems — commaercial
[] Heating equipment [1 Shaft seal anemblies i n - Y A SR e
] Instruments [} Fuel pumps
[0 Remote or direct control of tempera- [ Fluid couplings Street |, .

ture and pressure ] Supercharger controls
[0 Electric or gos ranges [ Refrigerator controbs — domestic City..... R

Bellows
eal

Contains: e Charts o Diagrams
® Applications e Detailed analysis
of bellows’ construction, materials,

Other applications . .. ...ovvinnsns

Metallic Bellows”

flexibility, filling medium, life

Just mail eoupon below,

Clifford Manufacturing Company,
Waltham 54, Mass. Div. of Standard-
Thomson Corp. Sales offices in New
York, Detroit, Chicago, Los Angeles.

W
£ P, ;
‘.: ' .:-.. u l I FF n H n { j.r -.
IR

HYDRAULICALLY - FORMED BELLOWS
AND BELLOWS ASSEMBLIES

ALL=ALUMINUM OIL COOLERS
FOR AIRCAAFT ENQINES

0O Compensating regulators
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AIR
CYLINDERS

@ SAVES UP TO 409
SPACE WITH NEW
STREAMLINED DESIGN.

® SUPER STRENGTH . . .
EXTRA HIGH SAFETY
FACTOR,

® SOLID STEEL HEADS.

@ HEAVY WALL, PRECI-
SION HONED, HARD
CHROME PLATED
SEAMLESS STEEL BODY.

® LEAKPROOF CYLINDER
HEAD TO BODY CON-
STRUCTION.

® RELATIVE PORT POSI-
TIONS MAY BE RO-
TATED WITHOUT
DISASSEMBLY OF
CYLINDER AND LOCKED
IN DESIRED POSITION.

® HEAVY DUTY, HI- TEN-
SILEL, HARD CHROME
PLATED PISTON ROD.

Wany Wore dvanced Featunes!
widibiveed TOMKINS-JOHNSON

EXPERIENCE

RIVITORS.. A
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Streamlined construction of the new T-]
Cylinders eliminates tie rods . . . reduces
head size . . . and saves up to 405, in
maounting space!: In addition, a new high
in strength is achieved with solid steel
heads and heavy wall seamless steel body

. leakproof construction . . . extra
high safety factor.

Cylinder walls are precision honed
and hard chrome plated for long-life
efficiency. Available with the new T-J
Super Cushion Flexible Seals which in-
sure positive cushion with automatic
valve action for fast return stroke. Many
standard sizes and styles . . . both cush-
ioned and non-cushioned . . . for wide
range of pushing, pulling, lifting, clamp-
ing or control jobs. T-] dependability.
Fast delivery 1o meet rush requirements,
Write for bulletin 8152, The Tomkins-
Johnson Co., Jackson, Mich.

@)

IR AND HYDRAULIC CYLINDERS. CUTTERS .CLINCHORS

Gear Hobbers

World's largest gear hobber, 15 title
claimed for machine developed by
David Brown Muachine Tools, Ltd., a
British firm.

The machine will hob a gear 20 ft.
in diameter. Photo shows a smaller
Brown gear hobber perched on work-
picce table of large machine.

Brown's complete line of gear equip-
ment, mcluding pinion ]mhhm ITil-
chines, gear shavers, and spline hobbers,
will be handled m this country bv

Maorey Machinery Co.,, Inc., 410
Broome St., New York 13.

ALSO ON THE MARKET

“Anstac 2-M" is anti-static cleaning so-
lution for aircraft canopies and other
]..'.- kL "'l-..I _ﬁ. .Il,.. ] 'j_
plastic arcas. INOn-Hammable and co
orless, its use is important where static
clectricity and dust attraction cannot
be tolerated. It is made by Chemical
Development Corp., Danvers, Mass.

Aluminum c¢leaner for use mm aircraft
and metal plants, composihon No.
80-A, is said to provide high degree of
safety and efficiency and can be used in
LmL tanks or pressure-spray washing
machines. It i1s soluble in hot water,
rinses in either hot or cold, and does
not foam excessively, according to de-
veloper, QOakite Products, Inc., 157
Rector St., New York 6.

Rust is removed from steel and alloy
steels by a new, free-flowing acid com-
pound Descaler 2A, without the haz-
ards that accompany use of .strong
sulphuric acid or hydrochloric acid, de-
veloper claims. Product gives con-
trolled acid concentration to prevent
cverpickling, according to Enthone,
Inc., 442 Elm St., New Haven, Conn.

Aircraft pipe plugs to specifications
AN913 for square heads and AN93Z
for hexagon countersunk plugs are
available in steel, copper allov, alu-
minum alloy and magnesium in sizes
1/16 to 2% in. from U. S. Plug and

I“itting Co., Wellington, Ohio.
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STAINLESS STEEL BELLOWS ASSEMBLIES

... Designed for YOU to SAVE for you!

@ Whatever your requirements for stainless steel
bellows assemblies may be, you can be assured of
getting exactly what you need from Fulton Sylphon
or Bridgeport Thermostat.

We design and engineer assemblies to do
specific jobs. For example—for use where there's
a design problem involving control of temper-
ature or pressure ... opening and closing of
valves, dampers, etc. . . . absorbing expansion

. providing packless construction . . . for more
uses throughout industry.

And add these advantages that help make savings
for you: Half-a-century of experience in this special-
ized field . .. skilled personnel. .. complete produc-
tion facilities . . . ability to produce in any volume,
All combine to relieve you of production prob-
lems and worries, help save you time and money.

Consult us on your present bellows assemblies
requirements—or on any project where an assembly
must be designed for your specific needs. Stainless
steel or other metals—wide size range. For in-
formation, write for idea-filled Catalog CA-1200.

{EMPERATURE CONTROLg

FULTO N
SYLPHON

DIVISION
Knoxville 4, Tenn.

BRIDGEPORT
THERMOSTAT

DIVISION
Bridgeport 1, Conn,
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Just child’s play? Yes .. but an interest 1s
being born. First thoughts of flying came to
the Wright brothers from a toy that was
powered by rubber bands, From their boyish
hands, the toy sailed through the air, and as
it soared, their thoughts did, too. Today, faith
in the sky comes naturally to American
vouth. It comes naturally to Ostuco, too.
Though we are a pioneer in the development
of steel tubing, we still have a vouthful en-

THE OHIO SEAMLESS TUBE

Monuforiurers and Fobritoters af Seamless ond Electric Welded Steel Tubing
Plant ond General Offices: SHELBY, OHIO

COMPANY

thusiasm for new problems and new require-
ments. As a supplier to more than twenty
leading American aircraft manufacturers, we
have our sights set high. Our faith, too, 15
in the sky.

For detailed information on OsSTUCD Alr-
craft Tubing, write for free Booklet A-2 and
“Facilities" brochure. Address yvour nearest
Ostuco Sales Office, or write direct to General
Office, Shelby 1, Ohio.

4

SALES OFFICES: Birmingham, P, D, Bex 2021 * Chizage, Civic Opera Bldg., 20 N, Wacker Dr,
Cleveland, 1328 Citizens Bidg, * Dayten, 511 Sclem Ave, * Detroit, 320 W. Eigh! Mile Reod,
Farndale * Houston, 4833 Avenue W, Central Pork * Los Angeles, Scite 300-170 50, Beverly
Drive, Beverly Hills = Moline, &17 15th S5t, * New Yaork, 70 Eost 45th 51, * Philadelphia,
1413 Pockard Bldg., 15th & Chestnut * FPithburgh, 1204 Pinewood Drive = 31, Lowis, 1330
Marth Main 51, * Seattle, 3104 Smith Tewer * Syrecuse, 2350 Bellevue Ave. * Tulio, 245 Ken.
nedy Bldg, * Wichila, 422 E. Third 51, * Canodion Representotive: Roilwoy & Power Corp., Lid.

AIR TRANSPORT

INVOLVED IN ROUTE MONOPOLIES are three general areas shown above: New York-Chicago, including Buffalo, D-.':tn;it, Cleveland
and Pittsburgh; Chicago-California, covering San Francisco, Los Angeles and Denver; and New York ronte to Texas and Oklahoma,

Fight Opens on Big 4 ‘Monopoly’ Routes

® Exclusive runs still held by American, Eastern,
TWA and United at stake in three CAB hearings.

® Smaller airlines seek Board permission to compete
with major carriers on one-line domestic routes.

By Lee Moore

A battle to break route “monopolies”
held by the Big Four airlines is in its
opening round, touched off by Civil
Aeronautics Board with the start of hear-
ings that may allow smaller carriers to
compete on the New York-Chicago,
Chicago-California and New York-
Oklahoma-Texas runs.

Three members of the Big Four also
are hghting among themselves to gain
best route segments from each other.
Trans World and American Airlines have
applied for permission to serve United
Air Lines’ Denver and San Francisco
routes; UAL is after TWA’s Pittsburgh-
New York shuttle, and TWA is out to
break American’s hold on the South-
west.
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Braniff Airways and Capital Airlines

are among the leading applicants for
competitive service on the few remain-
mg exclusive routes which are held by
American, Eastern Air Lines, TWA and
United.
» First Case Scheduled—The four CAB
members have agreed unamimously on
immediate scheduling of the New York-
Chicago case, including Braniff's 10-
vear-old application for Chicago-Detroit
service on that route.

Scheduling of hearings on Chicago-
California and New York-Oklahoma-
Texas route applications was planned by
the Board two months ago. CAB's
crowded docket has been one major ob-
stacle to meeting that hearing schedule,
but both may be assigned prehearing
conferences soon, the hArst this winter

and the second by the early part of the
spring.

» Iifth Board Member—Indications are
that Republican Board members Oswald
Rvan and Chan Gumey do not wish to
schedule the two vital route cases until
after President Eisenhower appoints a
fifth CAB member and designates a

chairman.
Appointment of a hfth member was

expected momentarily as of last week.
Gumney told Aviation WEeek a month

ago he had not asked the White House
to speed the CAB appointment, be-
cause Mr. Eisenhower would have more
important decisions to make. But Gur-
ney indicated last week it is apparent
now that important CAB cases will re-
main deadlocked until the Board is filled
out by a fifth member.

» Board Split—Although Board mem-
bers and chief examiner Francis Brown
are tight-lipped on the question of tim-
ing and exact outline of plans for route
hearings, Aviation WEEx learned that
Democrats Josh Lee and Joseph Adams
want early hearings. Gurney goes along
with their efforts, but he leaves timing
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up to the chief examiner. Ryan prob-
ably would preter delay,

Gurney said scheduling of cases gen-
crally is up to the chicf examiner unless
the Board scts a definite priority of case
hearings. But he refused to reveal
CAB’s instructions for hearings on the
three rontes.

» Examiner's Discretion—Chict  exam-
iner Brown indicated that scheduting of
the route cases now is up to him.

“As soon as examiners are available
and the Burcau of Air Operations staft
can report its readiness to testify, the
examiners will put the route cases down
for hearing,” he sad.

Brown could proceed rapidly with the
area ronte-case program the Board laid
down for him in late 1952, assigning it
prioritv over other CAB hearings, He
also conld interpret the apparent hesi-
tancy of the Board to press the two
cases as nullifving carher mstruchions to
cxpedite them.
> New York-Chicago—"The  free-for-all
got underway last week at a prehearing
conference, where at least cight trunk
lines pressed old applications and mtro-
duced new ones for practically every
combination of routes from New York
throngh major industrial cities on the
Chicago ronte. Capital Airlines appears
to some VWashington observers as the
greatest potential gainer in this case, and
American is the most hikelv to suffer
mereased competition.

Main routes that ome or more apnh-
cants mav be granted by CAB in this
case arc:

e New York-Buffalo. This Amencan
Airlines route is the higgest smgle tar-
get of the case. Passenger-miles in the
1950 official survev (latest available)
ranked 35th among all citv pairs in the
countrv. Capital, Colonial, Northwest
and United are among carriers seeking
to compete with American on the same
route.

e Svracuse, Rochester and Buffalo.
American has exclusive rights to serve

New York, Detroit and Chicago trom
all three of these aties. New York-
Buffalo service is the prize, but Capital
will fight hard for rights on the other
routes.
e New York-Pittsburgh, 1WA has ex-
clusive rights to unrestricted service be-
tween these points.  Capital, United,
and Chicago & Southern are among the
applicants. C&S and United could com-
pete only through extension ot present
ronkes,
o New York-Detroit. American also has
ant exclusive franchise on unrestricted
service to this route, although several
other lines serve parts of it
e New York-Cleveland, CAB has sepa-
rated this casc as the New York-Cleve-
land nonstop case. United has exclusive
certificated rights to unrestricted servize.
But Capital has similar rights granted
by special CAB exemption and 1s con-
sidered certain of formal Board cerbib-
cation in this case. CAB gave the route
to Capital in 1950. Northwest failed
to ask consolidation of a sinmlar apph-
cation at the time but later got the
courts to rescind Capital's award on
srounds that CAB should have included
Northwest in the casc automatically,
Applicants in the current case also in-
clude American and TWA.
e New York-Chicago. Braniff and Delta
have long sought rights to enter New
York. But the Board limited this case
to routes terminating at Chicago and
New York, Braniff and Delta may have
a better chance for through service to
New York in the Texas-Oklahoma case.
» Chicago-California—"This will be a bat-
tle of transcontinental carricrs Amcri-
can, TWA and United. Seniority of the
case stems basically from TWA's 1945
application for Denver as an intermedi-
ate stop on its transcontinental routes
throngh St. Lowis to Los Angeles, plus
nonstop flights from Denver to San
I"rancisco.

TWA is adding an application for
nonstop Chicago-Denver rights to this

FIRST CIVIL TURBO-COMPOUND SUPER CONNIE

Minus propellers and other gear, the frst
commercial version of the Super Constella-
tion to be powered by Wright Turbo-Com-
pound engines is shown being transferred
from final assembly to another Lockheed
hangar where it will be fitted out with all
the trimmings. This model Super Conmie
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will fiv 59 first-class passengers or 99 tourists,
and orders have been placed by a dozen air-
lines to the extent of S100 million, Cruise
speed will be approximately 350 mph., maxi-
mum speed 400 mph. Lockheed has been
flight testing a Turbo-Compound-powered
Super Connie for Navy, the R7V-1.

application, making the Trans World
application heavily competitive  with
United’s exclusive rights to east and
west service from Denver.

American  Airlines, prompted by
United's attack on high-density coach
policies, recently asked CAB for unre-
stricted rights to compete with UAL
and TWA on Chicago-San IFrancisco
SCTVICE.

In the New York-Chicago case that
went to prehearing conference last wecek,
United asked CAB to add Pittsburgh to
its  Denver-Chicago-New  York route.
This makes TWA's Denver application
and United's Pittsburgh petibion iden-
tical route requests, o effect.
> New York-Oklahoma-Texas — Tulsa,
Oklahoma City, Dallas, I't. Worth and
Houston are chief targets in this case.
Bitter fights can be expected, and the
case mav be long delaved through its
impinging on the northeast-sontheast
route svstem. Many airline rivalries will
be involved, The exceptional pride of
sonthwestern states and cities in their
air-service status can be expected to
bring heavy congressional pressure on
CAB to grant competitive service.

Yart of this case’s seniority stems from
a TWA application m 1946 to serve
Tulsa and Oklahoma on its transconti-
nental routes. American is the only
carrier into these two citics from the
Iiast and West Coasts.

Braniff has a two-vear-old application
to extend its Texas-Oklahoma svstem
northeast to  Pittsburgh, Washington
and New York, It would bring competi-
tive service to Eastern’s New York-Hous-
tom and American’s New York-Dallas
monopolics, as well as Tulsa and Okla-
homa City.

Other  applicants  include  Delta,
which will vie with Braniff for a New
York route. Delta’s application and
cimilar petitions will involve the castern
north-south route pattern. The Board
mayv have a hard time deciding how to
limit this case without rejecting vigor-
ouslv pressed  applications of castern
aperators.

Canada Licenses
Two U. S. Carriers

Two American charter airlines have
been licensed by the Canadian  Air
Transport Board to carrv payloads from
certain points i the United States to
Canada:

e Vincent Astor of New York may fly
1 load of from 1,100 to 6,000 Ib. per
plane from Teterboro, N. J., airport to
anv point in the Canadian provinees and
Lahrador.

¢ Acro-Wavs, Inc., aircraft are allowed
to carrv up to 6,000 1b. each from the
airline’s home base at Cleveland to
Toronto, London (Ontario ), North Bay
and Ottawa,
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Enforcement Action

On UAL Coach Begins

Civil Acronautics Board members
told United Air Lines attormevs last
week that CAB 1s starting enforcement
action agamst United for offering hrst-
class service at coach fares m violabion
of its tanft.

The Board last Tuesday suspended a
new  United tanft that proposed the
lower-capacity  service at coach  fares,
contrarv to CAB policv. The Board
told United attomeyvs it wounld start en-
forcement within the week unless UAL
complied with the seating terms of its
existing tanft or hled a new tanft com-
plving with CAB policy.

CAB savs UAL has been violating its
existing coach tanft smee last Nov. 11
when Umited president W. A, Patter-
son ordered has airline to stop selling
more than 54 seats on his 66-scat DC-4
coach, although his tarift stipulated a
minimum availability of 66 passengers
i the plne to justifv the low coacl
farc.

In suspending the new United tariff
proposal to continue this low-density
secating, the Board said it would be
wunfair competition since other carriers
are abiding by Board policv requiring
greater passenger loads.

The Board also said that such United
competiion would force other lines to
reduce their loads, thereby forcing a
general increase in fares.

Enforcement procedures open to the
Board:

e CAB can start criminal or civil action
m a UL S. district court. In a criminal
proceeding, the Board could seek penal-
ties of from $100 to 55,000 per in-
dividual violation of the tariff. 1In a
civil proceeding, the Board could ask
the court to issue an injunction to pre-
vent further violation.

e Or the Board can content itself with
a formal proceeding of its own, involy-
mg oral arguments between the CAB
Enforcement Section and United Air
Lines before the CAB members.

United recently cut its DC-4 coach

capacitv from 66 scats to 54, charging
that the high-densitv-seating standards
of CAB are unsafe for emereeney evac-
nation.
» CAB View=But CAB officials con.
sidler coach seating of some other lines
consicderably safer than United’s new
standard.  Thev point to Fastern's 65-
seat, 10-exit plane, which has one exit
for evervy seven passengers: United's
new S4scat, six-exit standard provides
that there will he one exit for everv nine
passengers.

United, in a rcbuttal to Eastern's
formal complaint challenging UAL’s sin-
cerity in the coach safety controversy,
argned that Eastern’s 67%  increase
i the number of exits did not neces-
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sarilv. make the plane safer for emer-

gency eviacua tion.

For instance, if the extra exits are
blocked off by fire, United said, “evac-
pation times increase with increases in
number of passengers”  (AvVIATION

Week Feb. 2, p. 12). A CAB official |

counters this by pomting out that the |

same eventuality that might shut off
six of Eastern's exits could shut off six
of United, “Then under United’s own
hvpothesis,” he  says.
sengers would still have four exits left
while United's passengers would have
no exits at all.”

MMustrating the same point, the CAB |

official poses the occasional situation of
having one side of a plane blocked off
m a crash. Fasterns 68 passengers
would still have five exits, or one for
cach 13} passengers. United's 54 pas-
sengers would have three exits, or one
exit per 15 passengers.  Fasterm's exit
availability thus would be 35% greater
than United’s, he argues.

More exits and better cabin crew
training have been recommended by
the Air Line Pilots Assn, for emergency
cvacnation. ALPA agrees with the Air-
line Stewards and Stewardesses  Assn.
that there should be two flight attend-
ants on a coach or any pline carrying
more than 40 passengers.

» Passenger Comfort—In the meantine,
safety  experts are debating  another

DESIGN
ENGINEERS

AND

DRAFTSMEN

With Experience on Airirames.

Equipment Instrumentation, Hy-
draulics & Struciures

ALSO

TOOL DESIGNERS
and PLANNERS

LOFTSMEN

DESIGN CHECKERS
With Aircraft Experience

® This iz a long-lterm program lea-
turing the design ond development
of advanced JET AIRCRAFT, afier-
ing recognition of ability and op-
portunity fo advance. Top salaries.
Air-conditioned offices. Ideal subur-
ban living conditions,

KAISER METAL PRODUCTS, Inc.

Radclitfe 5t.

Bristal, Pa.

“Eastem’s pas- |

AND

Our 60 page pocket
size booklet —

19 minute, 16 MM

motion picture in color and sound —

3, '|'I.'.|:I|tlﬁ
i

ON THE%%&?'/

RIVETING PROCESS

For riveters, inspectors, structure and

tooling designers, training supervisors

and trade schoaols.

Key points of the HI-SHEAR process
in the booklet and film are presented

in @ non-technical style and include:

How and why HI-SHEARS are vsed,
Hole preparation.

Rivet installation and removal.
Inspection and trouble shooting.
Safety points.

Styles, sizes ond identification,

Write for your copy of this very useful
booklet. Ask for folder and details on

howings of this motion picture at your

Company.

Remember, HI-SHEARS save
WEIGHT = SPACE =~ TIME

w,

2, @ngd lafeiga palenly — Treademark regisiered.

el

RIVET TOOL CO.

8924 BELLANCA AVENUE
LO5S ANGELES, CALIF.
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ENGINEERS
AND

SCIENTISTS

You are invited to write regard-
ing long-range projects at North-
rop Aircraft, Inc. Exceptional op-
portunities now exist to join the
company’s engineering and scien-
tific staff. If qualified, you may
select important developmental
work, or equally vital production
engineering.
Examyple of positions open are:
BOUNDARY LAYER RESEARCH
SCIENTISTS

ELECTRONIC PROJECT ENGINEERS

ELECTRONIC INSTRUMENTATION
ENGINEERS

RADAR ENGINEERS
FLIGHT-TEST ENGINEERS
STRESS ENGINEERS
AERO- AND THERMODYNAMICISTS
SERVO-MECHANISTS

POWER-PLANT INSTALLATION
DESIGINERS

STRUCTURAL DESIGNERS
ELECTRO-MECHANICAL DESIGNERS

ELECTRICAL INSTALLATION
DESIGNENS

ENGINEERING DRAWING CHECKERS

Qualified engineers and scientists
who wish to locate permanently
in Southern California are invited
to write for further information
regarding these interesting, long-
range positions. Include an out-
line of your experience and train-
ing. Allowance for travel expenses.

Address correspondence to

Director of Engineering,
Northrop Aircraft, Inc.
1003 E, Broadway, Hawthorne, Calif,
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coach-seating question: For any given
number of passengers, is evacuation
smoother with five-abreast seating al-
lowing full leg room or four-abreast
seating with less leg room?

The same question applies to pas-
senger comfort. American Airlines fits
eight more paving passengers into its
five-abreast, 80-seat DC-6 coach than
United’s planned 72-seat transport. But
American claims its full 40-in., frst-
class leg room offsets the comfort ad-
vantage of United's four-abreast seat-

ing plan, which provides only 35 in.
between seats.

On window location, the disad-
vantages of each system about balance.
Alteration of the seat interval in a four-
abreast coach causes unconventional
window location in reference to the
seats. In a fAve-abreast coach the mid-
dle-row passengers have poor window
visibility.

As airlines and manufacturers gain ex-
perience, they may be expected to de-
sign more comfort into coach seating.

CAA Seeks $45-Million Aid Fund

Special expenditure asked for buildup of navigation and
traflic control aids on military, civil airports.

Civil  Aeronautics  Admunistration
leaders are seeking a special high-priority

| expenditure of $45 million over the
| next three years to complete installa-

tion of navigation and traffic-control
aids under the proposed U.S. common
system for civil and military aviation
users, a tentative new CAA program
disclosed last week.

CAA also will ask additional appro-
priations for the Air Navigation and
Development Board to finance an accel-
crated rescarch program on new aids at
an annual $11-million level.

The new admimistration program,
which details wavs in which CAA pro-
poses to implement the recent recom-
mendations of the Truman Adminis-
tration’s Special Airport Commission, 1s
being circulated to U. 5. aviation and
airline industres.

Return comments are asked by Feb.
15, after which the proposed program
and revisions will go to Commerce Sec-
retary Sinclair Weeks for final action.
» Long-Range Program—The proposed
special expenditures would be sought
under recommendation by the commis-
sion for acceleration of “‘research and
development programs and installation
projects designed to improve aids to
navigation and trafhic control in the
vicinity of airports, especially in con-
gested areas.” The recommendation says
installation and adequate manning of
radar traffic control systems should be
given high priority.

Explaining plans to put this recom-
mendation into effect, the tentative pro-
gram savs CAA will request funds to
accelerate installation of air navigation
aids. The administration estimates that
approximately $45 million is required
for the three-vear period ending July 30,
1955, to accelerate the program for
meeting the immediate objective of
CAA’s portion of the common svstem.

For ANDB’s long-range program,
“future appropriations at an annual
level of approximately $11 million will
be required,” the program says.

The proposed new program endorses
virtually 100% of recommendations
made by the special commission. Mem-
bers of the commission included CAA
administrator Charles F. Horne, chair-
man James Doolittle and Jerome C.
Hunsaker, chairman of the National
Advisory Committee for Aeronautics.
> New Airport Requirements—To 1m-
plement the commission’s proposal for
airport runway extensions and zonings,
CAA offers to set up mandatory require-
ments for new airports as part of grant
agreements for federal participation in
local financing of the fields.

Requirements would provide for:
® Cleared runway-extension areas at
least a half-mile long and 1,000 ft.
wide, free from housing or other ob-
stacles at each end of the dominant run-
way for all new airports of feeder size
or larger.
® ["an-shaped zoning beyond each run-
way extension at least two miles long
and 6,000 ft. wide at the outer limit.
Height of buildings and use of land
would be controlled to prevent con-
struction of public assembly places and
to restrict construction of residences to
“more distant locations” within the
ZONES.

CAA said the runway extension 1s
primarily for safety of persons on the
ground. The extensions are not over-
run areas for runways; areas will not
be graded except for removing obstruc-
tions; and building restrictions do not
apply to air navigation aids that may be
installed on extensions.

For existing airports, cities should go
“as far as practical” in clearing areas
and zoning runway approaches, EAA
said.

New constructions should not be
permitted on runway extensions, and
objectionable structures should be re-
moved wherever possible. Operating
procedures should be designed to mini-
mize hazard and nuisance to persons
in the vicinity.

» Raise Ceilings—The commission’s
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held that ceiling and visibility mini-
mums under which aircraft are per-
mitted to circle or maneuver in con-
gested terminal areas should be raised
by utilization of existing radio naviga-
tion mds,

CAA proposes to reduce the number
of circling approaches by setting up
additional radio navigation aids to pro-
vide additional straight-in instrument
approach procedures.

The commission also offers to raise
minimums at airports where safety con-
siderations warrant, after re-evaluation.
The commission found straight-in ap-
proach minimums were adequate.

Other implementation proposed by
CAA from the airport commission’s
findings:

e Work with the National Institute of
Municipal Law Officers to revise air-
port zoning model ordinances and
preparing test cases on constitutionality
of airport zoning.

e Seek revisions of Civil Air Regula-
tions for more flicht-crew traiming; en-
courage use of flight simulators and
group acquisition of simulators by ar
CAITIETS.

e As equipment becomes available, re-
view the degree of positive air trathe
control desirable in each high-density
traffic area, Full positive control in high
density is the nltimate long-range objec-
tive, providing due consideration for
all users.

e Conduct flight tests to establish a
crosswind component of 30 mph. for
Convair 340, Lockheed 649, 749 and
Martin 2-0-2 airplanes; carry out re-
search in cooperation with industry to
determine maximum allowable cross-
wind components in adverse runway
conditions, mcluding ice.

e FEncourage installation of special cross-
wind gear on transport aircraft, and
continue policy of single-runwav or par-
allel systems.

e Continue annual studies of commu-
nitv-airport  requirements and runway
lengths; available data indicates that
8 400-ft. standard runwav length for
transcontinental or intercontinental air-
ports will suffice for a substantial num-
ber of vears.

e Carry out programs to minimize noise
at airports, install acoustical gear in
runup areas and teststands; reduce noise
nuisance of airplanes in approach and
departure procedures through pilot -
struction and training: arrange patterns
to avoid unnecessary flight over thickly
settled arcas but only within safe flight

limits: train crews awav from residen- |

tial areas; make test flights away from
builtup areas; separate military and civil
flving at congested airports by develop-
ing a list of airports by categories of
exclusive use and joint civil-military use.
e Encourage helicopter  development
for shuttle and short-haul use—empha-
sizing safetv, reliabilitv and public ac-
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Nurrhrnp boundary-layer research scientists, like the man above,
are concerned with complex problems aimed at achieving the maximum
efliciency in aerodynamic surfaces at high speed.

Equations are used to solve problems. At Northrop Aircraft, the prime
equation combines teams of administrators, outstanding scientists and
production specialists with modern industrial and research facilities. The
combination efficiently converts imagination and knowledge into
actual matériel of advanced design and incalculable value.

NORTHROP AIRCRAFT, INC.

HAWTHORNE, CALIFORNIA
Pioneer Builders of Night and All Weather Fighters 5A12
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ceptance. This 15 to be done through
pushing certification for transport-type
copters and operating copters  and
through pushing development of heli-
ports and special landing arcas at air-
PoOrks.

e Fncourage maximum use of “fail-
safe’” devices and further rescarch 1n
this held.

e Iincourage simplification of airplane
design wherever feasible.

e Woaork with the Aero Medical Assn.
in a studv of pilot aging and alhed
problems.

e Secure funds to add more CAA n-
spectors, and increase emphasis on su-

pervision of aircratt maintenance, oper-
ating and training.

e Consider relocation of airway facili-
ties where practicable to reduce flving
over thickly settled arcas. Locate new
mstallations to avoid noise nuisance and
flight hazards.

e Promote use of radar control, includ-
g surveillance radar and mrbome anti-
collision radar.

= I",u['ul,n'._tg;: use of airbome and grmlml
recording  devices.

o [ixpedite alnr.hq]mmt of a miniatur-
ized distance-measuring equipment, and
work for airhome 11!1I1I1HH"L and DME
m all instrument-Aving aircraft.

DO YOU want to
work for the

Pioneer Builder
of

TRANSPORT

HELICOPTERS | o

L

If you want to keep your feet
on the ground working on
up-in-the-air transport ideas
write now to—

W. ). Hatcher
Employment Manager

If The Answer Is

PIASECGKI

(Pronounced PIE-SEK-EE)

IS THE PLACE TO WORK!

Modern, new plant . . . estate like,
suburban 5urn:mnding . . . the most
liberal pension plan in the indus-
try-PLUS-opportunity unlimited to
grow in income and responsibility
in a field of transport helicopters
whose own growth opportunity in
the post-war world will be limited only
by the IMAGINEERING ABILITY of men
like yourself who, by education and ex-
perignce can quuhhr for our present open-

T ENGINEERING
DESIENERS & DRAFTSHEN

—with aircraft background on Airframes,
Controls, Electrical & Pewer Plant Instal-

lation.

PIASECKI HELICOPTER CORP.

Morton, Pa. — A Philadelphia Suburb — Near Swarthmore
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Heacock Resigns As
ACTA President

Amos Heacock, president of the non-
scheduled airlines” Air Coach ransport
Assn. since its founding more than two
vears ago, has resigned to resume full-
Hine thlmhnn to his own airline busi-
ness. The board of directors met last
week to discuss q:u]:umntml:ur of a suc-
cessor who can give undivided attention
to ACTA li'fnn as urged by Heacock
at the general meeting last vear.

An ACTA official said Heacock re-
sined now to hasten selection of a
suceessor, Heacock will remam on the
hoard.

He also 1s president of the Seattle-
Alaska nonsked, A Transport  Asso-
ciates, Inc.
ACTA without salarv.

Hic airlhine faces revocation of ats

operating rights by Civil Acronauntics
Board this vear unless the Supreme
Court reviews Heacock’s appeal of the
CAB order (Aviariox Week Feb, 2,
. Ui,

Heacock has been an outspoken enitic
and a relentless challenger of CAB poli-
cies  forbidding 1|H1|HLLL1 competition
with scheduled arrline operations.

T

W HERE
'To Buy

NEW EQUIPMENT — ACCESSORIES
MATERIALS
| SERVICES AND SUPPLIES

e served as |1|.'-.:~1id£_'nl' of

Which casting will
serve YOU best?

NON - GRAN

SAND CASTING

NON - GRAN

CENTRIFUGAL

Send your prints for
prompt quotation.

American
Non-Gran
Bronze Co.
Berwyn, Pa.
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[ CHEMICAL
ENGINEER

with experience in
development,
testing and control of

METAL HONEYCOMEB
STRUCTURES
AND
ASSEMBLIES

Our work will have civilian
product as well as airframe
applications.

This position will provide an
opportunity to broaden your
experience in rubber and
plastic product development
and research.

First line company
located in Midwest.

Send complete resume (o

-G08, Aviatlon Week
nrh WNo, Michigan Ave.,, Chitaga 11, 111.

or P & W engines.

BRAMNCH:
Miami, Fla.

I-'XECUH H-' IR e

P. 0. Box 215 BAER FIELD=FORT WArN! ARRE

SHO NG AR

FORMER

EASTERN AIRLINES

DOUGLAS DC-33
AVAILABLE FOR LEASE

We have available for immediate lease to corporations and air-
lines DC-3 Passenger and Cargoe Airplanes. These aircrait are
fully equipped for scheduled airline operation. Executive versions
also available. Call on us for more information on the advan-
tages of leasing. We can give you all the advantages of owner-
ship without large capital expenditure. Let us show you the
advantage of our corporate leasing plan. Our 20 years of aviation
knowledge is at your disposal. Airplanes available for inspection
at our Fort Wayne or Miami, Fla., base. Available with Wright

MIAMI

: 64-4364

(1%

Subsidlary of Leseward .ﬁ.emn autieal Eenli:a-

N

WANTED

SALES ENGINEER

are manuwlaciurers of alrcraft
| ilm'ed tube filiings., reusable hose fii-
tings and Air Corps approved hose as-
semblies and have an excellent oppor-
tunity for graduate engineer who is
sales minded o head Sales Depariment
of Aircraft Division.

Submitl in delail resume of background
and schooling and all pertinent inferma-

tion regarding experience io:

Y. L. GRAF COMPANY

Romeo, Michigan

I. SKILLED -
= PILOTS
. Hnﬁiﬁlﬁﬁnﬁm
B PILOTS EMPLOYMENT AGENCY
I e @A m
JOHN §. HAMMOND, INC.
Greenwich, Connecticut
.A]r:rnfl'-nnli?crr

International—Domestic
A.T.R. Pilots—Crews Bonded
Experienced—Elficient

ffall — Write — Wire

THE POLARIS CORPORATION
410 Eoston Blda. Oakland 12, Calif.

Ph-TWooks 3-86%5

AYIATION WEEK, Februory 9, 1953

PROJECT ENGINEER-PILOT

Engineer oxperienced in developmeni and
design of aulopilots and flight instruments.
Must be qualified pilot with sulficien! jel
ime lo do instrumen! test [lying in fighter
type aircraft. Exceplional opportunity for
an aggressive young engineer who wishes
to combine project engineering with experi-
mental light testing. Liberal insurance cov-
erage and {light bonus plon.

LEAR, INCORPORATED
110 lonia, N.W. Grand Rapids, Mich.

WANTED
Pilots - Mechanics

Experienced on Bell Helicopters

For survey operation in Alaska, familles
includead. High Wages—bonuses—ax-
penses pald, Pilots must have E00 hours
in Hell Hellcopters. Afechanlea must
have 1 year experience on Rell Hellcop-
ters, Employment contracts granted,

Uur firm in operntion & years is largest
in the businesa and entirely rellable.
After summer in Alaskas equlpment Ia
moved to Callfornla for year round op-
eratlon, Employment permanent for
those aqualified. Opportunitiea for ad-

RICK HELICOPTERS, INC.

13440 5. Central Ave., Los Angeles 59, Calif.
Phane: Mevada 6&6-1865 _

REPLIER ( Box No,j: Address (o alice searest you

NEW YORK - 336 W, f3mid EI. {46&)
CHICAGO: 536 N, Michigan Ave. #11)
SAN FRANCIECO: 68 Post SE (1 §)

POSITIONS WANTED

AIBLINE TRANSPORT ilot, 14 ¥re contini-

ous Aving, 6800 hrs., I,000 hrs 4 eng,, =510
twin eng., 200 gingle eng.,, T00 psl., IsOn
night. Age 34, s rrboed, slemdy and dependibile
Faorelgn amd DMaslic experienoeee Execulive

||.|I|'. jras11 10T leasires]. T"W0525. Avigtion Wenlk

ATRLINE TCAPTAIN, college eduention, fAlLleen

yvenrs experience in all phases of eivillan
avialiomn, daegites L on s BIrport 1moang ger.,
executive  pilod or  Hight SORE pCAT ol AN T A K]
PWatdia, Aviation W oaek
PILOT OR Co-Pilot, Alrlime & amphibian

exper. All ratings including A&, College
., Family man, domestie or forsign Aviil-
able two whae notice. DPresently employed fdy-
ingE. PW-64580, Avintion Weeld

FOR SALE

Excecutive Transport Alrcreaft

For complete marlket report of avallable multi-
ensing  alverafll includineg HBeech, CConvair,
R TIRAL Donelas,. Grummdmn aml LocKlheed
manufacture, write or call WiElllam O Waold

Assgeliieg, 5140 Fifthh Avarnmyes, MANew York 1%,
. Y, Telephone MUrray Hill §5=-20610,

M2 e Alrernlt
Execllent for Spray or Duster, $10,000 as is or

ol A0 lirensid for cppred with o #era LimeE &5
pines. (47-Custom conversion All hulletins
el SO big IMEF. | slesliie, oo Timmaee RN
snEines 92 aor 00D, Price £65.000, avallable at
slight extra cost 94 or 706 engines, IPrice doos
fickl Ineluwle, rmdio, et aysisrm orF cabin Interlere

Bill Eddy, #3224 Proapect S, Lodolla, Calit

LOCKHEED LODESTAR

Model 18-56
Wright 1820-60-205A Engines

Engine & Prop Times 436
Tolal Airframe Time 2107
Total Time Since

Alrlrame Major 450
DeLluxe Panel, Firewall Shutafis, Firewarn-
ing System, Sealed Tanks, Dual ADF, ARC-

1 VHF Transrec'r., New Executive Interior.
Immediate Delivery

585,000.00

J. A. EDDY, Owner
San Antonio, Texas Travis 50581

Attention
ENGINEERS and MECHANICS

Just off the press

DESIGN MANUAL

FOR THE REPAIR OF

ALUMINUM ALLOY
STRUCTURES

200 pp.—Fully illustrated
Most complete book of s kind
Price 53,50 posipaid
No C. 0. D.'s. Send Check or M, O,
JﬂHHSGH RESEARCH 'I'.:CIHF

DEHI‘ 23, Bethpage, L. 1.,

g1



SEARCHLIGHT SECTION

ENGINEERS

vanced typ

company—HOUSING and
est of any along Lake Michigan,

1025 E. KENILWOHTH PL.

Engineers =~

OTHER TECHNICAL PERSONNEL

Needed

DALLAS TEXAS

AERODYNAMICS
POWER PLANT
ELECTRONICS
STRESS ANALYSTS
SERYO MECHANISMS
STRUCTURES

ATTENTION

ENGINEERING
| PERSONNEL

AR eI

82

MECHANICAL DESIGN ELECTRONIC
ELECTRONIC MECHANICGAL
SERVO

This work deals with the manufacture and develop-
ment of highly complex equipment of the most ad-
e in a new and expanding division of an
established firm with 20 years of successful experience
in the precision instrument field.

Wea cile o lew of the good reasons 'rihr you might like
fo join our erganization .

SALARY increases are based on merll
ond initialive—iwo weeks VACATION.
HOSPITALIZATION BENEFITS, GM'S
own INSURANCE PLAN—POSITIONS
ARE PERMANENT due 1o long range
manufacturing and developing pro-
grams—EXPENSES Incident 1o Inter-
views and moving all absorbed by
LIVING
CONDITIONS among the best and fin-

. « all inguiries answered—writs or apply - . .
% AC SPAEREK PLUG DIVISION

GENERAL MOTORS GORPORATION

We desire personnel of the highest caliber—experienced in the |
field of airborne automatic electro-mechanical control equipment.

DESIGNERS-LAYOUT MEN

l We huﬂ a Junlor En;innﬂ.nq Training

am of -:m- yeor :Iur rienced
ro?n raduaies. Oppo o be-
come acguainied with all phases of
industry.

® For the convenience ond direct use ol *

ineers in our Engineering Departmaent,
:::hﬂ-n our own model shop where high-

asl skilled mechonies are smployed.
i Edm:n:lth:rn-l:l:l B unities for advonced

reos available at U. of W.. He,
T ical engineering olfered m
kee Vocotional Schoeol.

MILWAUKEE 1, WIB.

ENGINEERING PERSONNEL SUPERVISOR
| DRAFTSMEN

HOUSING AVAILABLE - TRAINING FACILITIES - PENSION PLAN
PAID VACATION & HOLIDAYS - GROUP INSURANCE
EXCELLENT WORKING CONDITIONS

I

CONTROLS

WEIGHT CONTROL
LIAISON
MECHANICAL
MATERIAL PROCES:
LOFTSMEN

BOX 6191
DALLAS
TEXAS

ELECTRONICS ENGINEERS
WANTED
SOUTHERN CALIFORNIA

Attractive opporitunities olfered to
Englnesrs sxperlenced In and guall
fled to design aircraft flush an-
lonnas ond radomes.

Complete modern facilities for labo-
ratory lesting and evaluation avail
able.

Salary dependeni upom experience
and abllity.

Contact Mr. ]. C. Buckwalter,
Chie! Enginesr

ooy,

DOUGLAS AIRCRAFT COMPANY, Inc.

Long Beach, California

KEY DESIGN
POSITIONS

ENGINEERS

=llayes

HEATING AHB VENTILATING
POWER PLANT
HYDRAULIC
ELECTRICAL AND RADIO

FOR MEN WITH
AIRCRAFT EXPERIENCE
ALSO
POSITIONS OPEN FOR TECHNICAL
WRITERS AND ILLUSTRATORS.

Reply to Executive Engineer

HAYES
AIRCRAFT CORPORATION

Birmingham, Alabama

| friendly home town to thodsands of Goodyear employees and their families

AVIATION WEEK, February 9, 1953

SEARCHLIGHT SECTION
==

SCIENTISTS

ENGINEERS
DESIGNERS

%m/?{ “Viscon
apply CREATIVE
and design...

GOODYE#£

If you are seeking a position where ingenuity
count most, investigate the various opportunities (
|I We have openings for able, experienced personnel in

sngineering to research, development,
he KEY to SOLID SUCCESS at

AIRCRAFT

ersonal initiative, and ability |
fered by Goodyear Aircraft. |
s following fields: |

= Tool Desgign

= Tool Plann

L Tool Processing

g Industrial Engineer
L= Estimation

L Time Study

L Plant Engineering

L~ Aerodynamics
L= Physics
= Flight Test
L Stress Analysis
= Dynamics
= Microwave
L Structures
L Designing in All Fields

L Electrical Systems
L= Circuit Analysis
= Analog Computers
= Servemechanisms

. = Test Equipment

\ = Applied Mathematics
= Electronics

Openings also exist for welding, civil, and mechanical engineers with experi
ence in metals fabrication. Needed too are personnel with ability and expen-
ence in technical editing, copywriting, illustration, and photography

Positions are available at several levels: inquiries ape-also invited from
recent graduates, Liberal salaries are based on eduefition, ability, and exper1-
ence. Paid vacations and holidays, sick leave dnSurance, and retirement plans
are added benefits,

Goodvear Aircraft is centrallyTocated in the Great Lakes region,..in the
heart of northeastern Ohio/Akron, a community of 350,000, is a clean and

who enjoy metropolitan Wving and fine cultural and educational advantages.
Excellent parks, golf codrses, and inland lakes give active, year-round enjoy-
ment. The Aircraft division is a full-fledged member of the Goodyear family
... a name famous the world over.

If YoU are interegted in a secure future, write and give full detals to
Mr. C. G. Jones, Salary Personnel Department

.

— el

1210 Massillon Road, Akron 15, Ohio

AVIATION WEEK, February 9, 1953 83
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SEARCHLIGHT SECTION
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ANALYSTS

Immediaie positions are cpen for qualified engineers and mathematicians
experienced in the application of engineering and research problems to
IEM punched-card machines and large-scale digital calculators,

=
i1}
DIGITAL COMPUTER E
=)
i

This work is associated with the analysis, design, and development of
gircrafl gas-turbine, ramiel. and nuclear power plants; airplanes: pro-
pellers and helicopters.

For application foerm and descriplive material, write to Adminisirative
Engineer,

RESEARCH DEPARTMENT

UNITED AIRCRAFT CORPORATION

400 South Main Street
EAST HARTFORD 8, CONNECTICUT

ENGINEERS!

New Aircraft Projects
AT
RY AN
E ] s
SAN DIEGO

OPENINGS FOR
Aerodynamicists
Airframe Designers
Stress Analysts
Power Plant Engineers
Draftsmen

Work will be on new Ryan
aircrait projecis

Replies to Director of
Engineering will be held
in siricl confidence.

RYAN

AERONAUTICAL COMPANY

San Diego 12, California

CROTARY WIKG AIRCRAFT

PROJECT ENGINEER—BIade Design
AERODYNAMICISTS—Senior & Junior
TN S S, T STRESS ANALYSTS—Senior & Junior

problems in acoustics ond Other Personnel With General

vibration fields related to air- Rotary Wing Experience

cralt and associated Fl.'ﬂduﬂtl. ':hﬂ"Eﬁgil'lgAIi'::Er:Hngh SFEEd

California Opportunity

For Acoustics and Yibration Engineers

Long Range C.A.A. Program

FOR FLIGHT TEST ENGIMEERS Liberal Employe Benefits

To engage in planning, testing ond
analyzing flight test dota obtained

on Douglas protoltype commercial
and military aircradt.

Salary open and dependent on ex-
perience and ability.

Apply Personnel Dept.

JACOBS AIRCRAFT ENGINE

COMPANY

750 Queen 5t. Pottstown, Pa.
Phone Pottstown 3000

YOUNG ENGINEERS

WANTED

Recent graduales from engineering col-
leges in Aeronautical, Mechanical. or
Electrical Engineering. Alter a training
course al our factory we will locate men
in Dallas, Texas, and Los Angeles,
California, Prefer men 25 1o 30 years of
age.

If you are interested in making con-
nections with a company which is
geared lo war or peace condilions and
which has plans for a long-range pro-
gram independent of Government de-
fense appropriations, we can olfer
gualified men an excellent future.

P6741 Aviation Week
330 W, 42 5t. New York 36, N. Y.

Contact Mr. W. H. P. Drummond.
3000 Ocean Park Boulevard, Santa
Monica, California. Phone: Exbrook |
i-3241, Exlension 338,

DRAFTSMEN

LOOKING FOR OPPORTUNITY
PERMANENCY » PROGRESS
Apply
KELLETT AIRCRAFT
CORPORATION

Central Airport,

DOUGLAS, AIRCRAFT COMPANY, ne. § |~ Cent ox 468

1A oRr
SANTA MONICA, CALIFORN - write Chicf Engineer

AIRCRAFT

STRESS
PROJECT
ENGINEER

FOR OUR
JET FIGHTER PROGRAM

Immediate supervisory opening is
available for graduate engineer or
equivalent with minimum of five years
recent aircraft experience.

This position offers opporiunity for
advancement in several lines of engi-
neering—excellent working condilions
and many employe benelits.

MIDWESTERN LOCATION

SEND NOW —lull delails of your
experience and personal data to

P=-8748, Aviation Weelk
T30 . 49 S5t.. Wew York 16, M. Y.

84
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OPPORTUNITY

FOR

HYDRAULICS ENGINEER
IN

TULSA, OKLAHOMA

Qualified 1o Design
and Analyze Alrcraift
High Pressure Hydraulics
Systems and Components

Administrative Abilities
Desired

Balary Open and Dependent
Upon Experience and
Ability

Direct Inquiry to

J. L. JOHNSON
Engineering Personne! Manager

DOUGLAS AIRCRAFT COMPANY, Inc.

Tulsa Division

TULSA, OKLAHOMA

" NIRCRAFT INDUSTRIAL ENGINEER

Staff position open for well qualified
person with experience in aircraft.

P-G581, Aviation Week
430 W. 42 Bt.,, New York 36 N. X.

A REAL
0PPO RTI.INITY

FLIGHT RESEARBH
CHIEF ENGINEER

A leading East Coast manutfac-
turer of airborne electronics equip-
ment has an opening for a Flight
Research Chief Engineer.

If you have an engineering de-
gree, at least 2,000 hours in multi-
engine aircraft, a skill and desire
for instrument flying and the right
personality, we have a real oppor-
tunity available.

Please send resume
of experience to:

P-6729, Aviaton Weck
330 W. 42 St., New York 36, N. Y.

AYIATION WEEK, February 9, 1953

SEARCHLIGHT SECTION

SPECIAL OPPORTUNITIES FOR

SENIOR ENGINEERS

Convair in beoutiful, sunshiny Enn Diego in-
viles you lo join an "engineers” enginearing
department. Interesting, challenging, essential
long-range projects in commercial aircraft, mili-
tary aircraft, missiles, engineering research and
electronics development. Positions open in these
specialized fields:

Elecirical Design Servoe-mechanisms
Mechanical Design Aerodynamics
Structural Design Thermedynamics
Structures Operatien Analysis
Weights System Analysis

Generous travel allowances to those accepted.
For free brochure, write Mr. H. T. Brooks,
Engineering Dept. 200

CONVAIR

IN BEAUTIFUL

SAN DIEGO

3302 PACIFIC HIWAY
SAN DIEGO 12, CALIFORNIA

82
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- s 75 THREE R2000-7
‘5 5‘ ” i w L
I\ No Time Since Commercial Overhaul Save time—save money—buy unused aircraft parts from one of
| " L L L
, the largest most diversified warehouse stocks in the country!
3200 00 E h R1 330-65 S Quan. Part Ma. Mis. Description Quan. Part No. Még. Dascriation
" ; 20 36001-0 Eclipse Compass 18 4582-AA.46C Dynamie Alr  Blower
$ ' o No Time Since Overhaul $1630.00 10 13011 0w  Amolie®SIOWEDIMOUNT | 24 U70945  JouRts. Co. B
- clipse mplifier W, & -70%2- oy Mig, Co, oW
Thess sngines are 00:00 time since C.AA. 66 10078-1AG Eclipse Gyro Indicator 20 VIEB? Agrotec F'm:::t Relief Valve
approved overhaul and have had ACES ﬁ EED?&*‘IE Eﬂll[P!'! Eut:l;lfsmuh (PB10) ;E}; 4333 . EkanntrR 4 |F_1|ttr c g
clipse mplitier 1 -4E1 ite-Rodgers Hester Control Swilc
C.A.A. approved outside in lubrication P. D. SMITH 19 15100-1B-A1 Eclipse Pitch Trim Gauge 196 173229 Fenwall Therma-Switch
system blower to thrust plates incorporated. B 20000-43A.13A1 Eclipse Magnesyn Indicator 14 QB04B Vapor Car Control Box
They have also been block tested In our AIRBRAFT EHGINE PAHTS ?; Egﬁ?"lifml E:Hpﬂ I;'ugnliv]g Indicator Heating Co.
X1 : 25 464311
modern tes! cells and have been prepared g 0S0E. 1 ":63 A E:ti::: e b r‘hf_lﬂl B \fﬁ::‘lﬁ:; - Compensator
for long term storage 20100-42B-14A2 Eclipse Tarque Ind. 902 ABRI% Interstate Adr- Salenoid
or 9 1“9‘[“ SH ERMAH WAT EIZ: ggﬁlgtgﬁfilﬂﬂ. Edtlml w.gnnﬁfn T"cg Ind. ;g?hﬂ.al-:lng_ Eu- e~
-11C-4-A1 i i icat 46 146102 Bendi Valve (0-500 PSI
C.A.A APPROYED OVERHAUL: SUN VALLEY CALI:FDRH |A ;; EFE:EEH EEI”::: gu::lmﬂr:gr e 240 il-_iicﬁi‘i-'rﬂﬂl ;{rlei HH-;'i}![éfThﬁ :
v cli if 9 2109 A 1ot : |
® R-1830-92 N . .53000.00 ea. EE TI] ];5!-:-:&- Eu::l::: }.-"'?I'u}tm“ B Eﬁnu E.i: &h::g:::l‘:t:: H:d.t:rllilzd:: &
: E - i 53 6203-3 I A tor 10°-1500 P.5.L
® R-PB5-AMNI-2 - .. $1950.00 ;; Iiif.::: E!EDJA E;flﬁ:: E::;&’u:::: o0 JH?50-R J::I:E.! Heinz ?Hl;rig:“:ﬂzfg{m K
clipwe arler 140 K14940F Marguette indshiel per Kit
100 Ti16-3A Eclipse Generator (MEA-3A) 188 EYLC-2334 Barber-Colman Control
H f
ALL WORK AND ENGINE SALES CARRY OUR 100 hr. WARRANTY BEECHC RAFTSH " 3/ S6AIA Eclipse Ol Separator, 230 9218 Stewart-Warner Hester (200000 BTU)
o F diate delivery, four excellent Twin- e3ton emp. Indicator 2 0455- o xygen Regulator
AIR CARRIER ENGINE SERVICE Inc. ";'-. z Beecherafts and three like new Bonanzos 26 827171472 Weston Gyl Head Tem. Indicator 65 ASDCR EE:F Mfs. Co. Fire Detecto
C.AA. Approved Intl. Alrport Branch & o Guaranteed to be as represented, 100 ANEIG0.2 w.ﬂ'-"ﬂ 'lﬁ.'1-| . Il..rFtlm% I;“ 'E-II S_— ot & 1H- utler Hammer Relay
141-H69 A Cutler H Circuit Break
Cable "ACENGSER" Engint ATLANTIC AVIATION CORFPORATION 40 828TY127% Weston Dual Carb, Temp. Gauge 22  M-2031 Ajir Associates Actualor
l l——_——-—-—l— ‘ ¥ u'-r?f":ld;ﬂhr::ni"?iﬁ:hﬁwﬂ?ium ke yj ;;H¥;g%§' $ﬂ:°" ii' I-““P' IG“:I 15: Eﬁnzi,;;;" E':_E‘f E""II“"'“ I_:f‘"“““"']*.
L eston ir Temp, Gauge arber Colman cropositioner
S - . — BE T727T¥73Z% Weston Ajr Temp. Gauge 20 T2400 Ham. Stand. Prop. Reversing Control
=i B3 727TY741% Westo Ajr T . Gaug 10 5X18 Woodward G
— — - — s D WIHEE |H|; PHILA. INTL ;ﬁl ;Eﬂ;}ﬁi? E’Eﬂn: &ﬁ.:: Ir;lm“:.lﬁ:;:g: A .ﬁ..‘léla.-ﬁ.a'ﬂﬂﬁl" g‘%ﬂsrﬁfum %::E;::
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SHORTLINES

» American Airlines has told CAB it
will be glad to furnish unrestricted
Dallas-San Antonio service as requested
in 2 San Antonio Chamber of Com-
merce application to CAB. Service cur-
rently 15 restricted to those flights start-
ing or ending in Mexico.

» British European Airways claims &
London-Cologne™ speed  record of 70
min., 17 sec., flown by a BEA turbo-
prop Vickers Viscount despite bad
weather that caused 10 minutes delay
im a GCA landing.

» Canadian Pacific Airlines proposes
trans-Pacific immigrant coach fares of
S500 from IHong Kong and $450 from
Tokvo to Vancouver, Portland, Seattle,
San Fracisco or Los Angeles—30%
under present fares of $726 and $650
respectively. . . . CPA has taken delivery
of the first of four 50-passenger DC-
6Bs and two DC-6A cargo planes on
order.

» Eastern Air Lines has rctired the last
of its DC-3s5, replaced by 60 Martin
4-0-4s. The RAeet had piled up 83.5
million miles since starting operation in
1936. DC-3 No 344, with 56,782 hours
flight time (64 vears actually in the air),
#oes to Smithsonian Institution’s Na-
tional Air Muscum. . . . Eastern has ex-
panded passenger facilities at New York
International Airport.

» E1 Al Israel Airlines managing director
Louis Pincus, referring to a decision to
convert the carrier’s entire operation to
coach, savs: “We will attempt to make
tourist service a specialty, not merely
an inexpensive alternative to luxury
travel.”

» Flying Tiger Line domestic freight
volume in 1952 was 48% higher than
a vear ago to 41,584,387 ton-miles. . . .
Flving Tiger has cut garment freight
rates castbound 11 to 124% on move-
ments of 5,000 1b. or more.

» International Civil Aviation Organiza-
tion navigation commission has decided
that airline life jackets must be supplied
with a waterproof, batterv-operated
fAashlight.

» Port of New York Authority has pub-
lished an airfreight origination and des-
tination survey,

» National Airlines has grown from the
“smallest of the country’s 16 domestic
airlines” in 1939 to a major carrier
topped only by the Big Four in annual
net income earned, Selig Altschul of

Aviation Adwvisory Service reports m a
study and appraisal of NAL.

» Northwest Airlines trans-Pacific mail
rate (Aviarion WEEgk Jan, 26, n. 77)
i5 cxpected to become effective within
a fow davs, as soon as CAB Opinion-
Writing Division dispenses with exeep-
tions filed by nonsked Air Transport
Associates, Ine. . . . This will clear the
way for Ainancing of some new equip-
ment by Northwest. . . . Reports 1952
passenger-miles of 720,046.264, 20%
higher than a wvear ago. Ireight ton-
miles gained 2% to 11.416.019; express
decreased 1% to 2,005,482 and mail
increased 10% to 5,017,993, Passenger
load factor was 64% in both 1952 and
1951. . . . December passenger-miles of
30,252,693 were 269 more than a
vear ago.

» Pan American World Airways sales
and trafhe vice president, Willis Lips-
comb, told a PAA sales conference m
Rome: “There is no such thing as an
ccomomic jet. But once the human
being experiences jet travel, we have
to satisfv his desire for that kind of
transportation.”  Lipscomb  predicted
jcts for luxury and piston power for
coach. The meeting was to boost PAA
[talian travel to meet rnising domination
bv TWA. . . . PAA reports its 3,900-
mi. nonstop Tokvo-Honolulu Strato-
cruiser schedule this winter is “the long-
cst nonstop scheduled flight in the
world.,” West-cast “jet stream” winds
of 70-80 mph. at 23,000 ft. make it
possible, cutting time from 18 hr. to 11.
Sccond longest nonstop is the 3,6215-
mi, New York-Paris run.

» Scandinavian Airlines System carried
some 600,000 passengers last vear com-
pared with 506,000 m 1951 and 434,-
000 in 1950. Paid ton-kilometers in-
creased to 85 million last vear, against
73 and 62 million recorded the previous
vear.

» United Air Lines has juggled its DC-
6 coach inauguration again, reschedul-
ing the California-Hawaii run for Mar.
27 and the trans-continental flight for
Apr. 26. . . . UAL has joined Radin
Corporation of America in an airborne
weather-detection radar  development
(Aviation WEeEk Dec. 22, p. 11). The
equipment will be developed for United
bv RCA engincering products depart-
ment, Camden, N. J., which expects to
deliver an experimental model early this
summer in time for the thunderstorm
season. . . . United also has introduced
a new puncheard ticketing svstem for
New York-Chicago flights as a fore-
runner to introducing it on the entire
13,250-mi. route system. . UAL
reports machines and machine parts led
all other tvpes of airfreight by weight
flown on United transports m 1952

WHO'S WHERE

( Continued from page 11}
of guided missile components and computer
cquipment. .

Gaither Littrell has been appomted poblic
relations director of Rosan, Inc., Newport
Beach, Calif., producers of aircratt parts.

Harvey M. Thompson has been named
chief pilot of Allegheny Airlines. |

William F. Ballhaus has been appointed
assistant chief engineer of Northrop Air-
craft, Inc., Hawthorne, Calif. Also named
to Northrop posts are Clare Harris, assist-
ant chief engineer in charge of projccts
and components: Frank B. Bolte, chief of
enginecring  rescarch; Stanley J. Worth,
chicf engineering administrator; W. R. Clay,
chief project engincer, and R. A, Hall,
chicf of electro-mechanical laboratonies,

0. W. Babcock has been appointed staff
superintendent of United Air Lines™ per-
sonnel development, He is succeeded m
his former post of district personnel man-
ager at Los Angeles by William Loouney.

H. A. Plaff recently was named manager
of Emery Air Freight Corp.’s central region.
Other changes announced by the cargo car-
rier: G. ]. Pimlott, district manager, Cin-
cinnati: John C. Emery Jr., manager castern
region; K. C. Impellitier, district manager,
Buffalo; P. E. George, district manager, New
York: J. R. Whittemore, district manager,
Baltimore; P. J. Byme, midwest regional
manager; A. M. Maclver-Campbell. west
coast regional manager.

]. F. Robertson has been elected to the
hoard of directors of Hawker Siddeley
Group., Ltd.. London. ‘

Henry F. McKenney has been appointed
chief engineer of Ford Instrument Co.,
division of Sperry Corp., L. L. City, N. Y.

Honors and Elections
Clav P. Bedford, president and a director

of Chase Aircraft Co., Inc., has been clected
a trustee of Rensselaer Polvtechmic Institute,
Troy, N. Y.

Reginald James Seymour Pigott has heen
clected president of the Engineers Joint
Council, succeeding T. G, LeClair. A con-
sultant to Gulf Rescarch and Development
Co.. Pigott was former president of the
American Societv of Mechanical Engimeers,

Joseph D. Ryle, public relations director
of American Airlines, has been named chair-
man of the public relations advisory commit-
tee of the Air Transport Assn.

Vincent J. Schaefer, of General Electric’s
research laboratory and scientific director
of Munitalp Foundation, Inc., received the
Robert M. Losev Award last week for out-
standing work in aeronautical meteorology.

Frank N. Piasecki, board chairman of
Piasecki Helicopter Corp.. Morton, Pa,,
has been named one of the 10 outstanding
voung men of 1952 by the U.S§. Junor
Chamber of Commerce for his “leadership
in . . . development of the helicopter indus-
try.

Trving Kendall Clark, General Electric
ficld service supervisor for aircraft gas tur-
bine apparatus, recently received GE's
Charles A. Coffin award for “work of ont-
standing merit during 1952.7
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LETTERS

Pictorial Computers

In Capt. R. C. Robson’s “lreatise on
Pictonal Computer” in AviaTion WEeEgk for
Nov, 24, in our opinion, several assertions
need clarthcation.

In speaking of accuracy, Capt. Robson
quotes a maximum possible OBD system
error of nine degrees. We understand that
the CAA will not commission any VOR sta-
tion with an error in excess of three degrees.

(One degree of this error is permitted to
be in the airborme equipment and two de-
grees are permitted to exist in the ground
station.)

Some VORs may presently be in opera-
tion with greater error than this, but all
commissioned stations have been or can be
adjusted to within three degrees maximum
system error. We further understand that
DME error does not exceed 0.5 mi. in any of
the currently available equipments.

All pictorial computers designed by any
manufacturer meet a uniform specihcation of
one-half degree maximum azimuth error and
0.4 mi. maximum distance error.

The combined OBD system accuracy as
presented on a pictorial computer can pres-
ently be expected, under the worst con-
ditions, to lie within 3.5 deg. of azimuth
and 0.9 mi. in distance: not a maximum
nine-degree error in azimuth, as Capt.
Robson suggests,

The conhdence of CAA traffic control ex-
perts in these accuracies is such that their
future planning of holding pattems and
other terminal arca separations is based on
them. When the VOR is less than 20 mi.
from a given airport, as is planned in most
cases, the maximum error will be about one
mile. This will be a considerable improve-
ment over present terminal arca navigation
and will be entirely adequate for terminal
arca traffic patterns under present and fore-
seeable traffic densities. Thus the usefulness
of the OBD and its pictorial computer is not
limited to en route navigation alone,

With respect to reliabilitv, the elements
of the OBD system are at least as reliable
as a radar system would be, Neither system
15 fail-safe. Although the VOR is not self-
checking at present, it is understood that the
possibility of transmitting a “check-bearing”
to the pilot prior to the clearance of his
flight plan is being seriously considered.
There 15 inherent reliability in the contem-
plated final pictorial 'l'.'l:l:IT-IP’IIIZE"E' designs,

Picture size: It is expected that space
can be found on the instrument panels of
many current aircraft types for a seven-inch
situation display.

The purpose of the OBD system is to
provide improved navigational reference data
for safety while flving over charted alrways.
The purpose of the pictorial computer is to
use this data to compute the aircraft position
and tth to display position on a conven-
tional airways chart. Radar will not do this.

It is agreed that the detection of other
aircraft and of bad weather pockets is im-
portant and that equipment to do this
should be developed. We understand that
such equipment is neither simple nor cheap
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and 15 not likely soon to reach the market.
When it is available, the display unit of
such equipment could appropnately be in-
corporated in the display screen of the pic-
torial computer, which in the meantime will
offer the most casily interpreted situation
display yet developed for both en route and
terminal area fight.

5. ]. Davy

Computer Engineening Dept.

Arma Corporation

Garden City, New York

Fighters and Altitude

]. Murray of Grand Prairie. Texas (Jan. 5.
Letters), raises a point concerning low-alti-
tude operation of high-altitude fighters which
is a moot question among aircraft designers.
Are we saddling onr interceptors with too
much beef in order to msure their safe
operation at low level? We don’t think so at
North American and, briefly, here’s why:

Although the F-86D or any high-altitude
interceptor is designed primarily to fight
above 40,000 ft., obviously it must he capa-
ble of operating also at lower altitudes. The
resulting awrcraft, of necessity, 15 a com-
Promise.

We appreciate only too well the effects
of high wing loading on high-altitude air-
planes. Since jet engines develop maximum
thrust at sea level these airplanes are capable
of obtaining maximum speeds at low level.
Limiting their speed at these altitudes be-
cause of structural weakness 15 placing a
severe restrichion on their operation.

Climbing quickly from takeoff to altitude
is an extremely important function of any
interceptor. And once the fight has begun,
would vou ask our pilots to break off a dive
on any enemy airplane at 10,000 ft, because
thev'll shed their wings if they don’t?

As a matter of public record, this is 2
maneuver which has been emploved by Air
Force F-86 pilots in Korea to bag a MIE‘.
Our pilots have received kill credits by out-
diving the Russian-built fighters which appar-
ently cannot 'l.".rll'll'sl"illf] a high G dive pull-
out. The kill ratio in Korea stands at 8 tﬂ- 1
m favor of the Sabre, which makes us belicve
our Aghters aren’t too heavily compromised.

The record-breaking run of the F-86D,
incidentally, was made only after structural
tests demanded by the Air Force proved it
could take the tre muldnm '‘G"" pressures at
low altitude.

Selection of the below-sea-level Salton Sea
speed site was made primarily to take advan-
tage of the area’s high ambient temperatures.
It 1s generally known that modem jet ﬁghte:s
in the transonic speed range have a maxi-
mum given Mach number in level flight.
Mach number varies with temperature.
Theretore, at the limiting level flight Mach
number, higher true speeds may be obtained
under higher temperature conditions,

Mirt Kuska, F-86D Fricur Test
Protect ENGINEER

North American Aviation, Inc,

International Airport

Los Angeles 45, California

Cornell’s Stalls

Your article Dec. 22 concerning the Cor-
nell Aeronautical Laboratory's stall projects
seems to have confused our actual accom-
plishments in this field with the possibilities,
hrowever remote, that may result from our
work,

We have soccessfully studied and per-
formed full-scale experiments upon the longi-
tudinal motion of a stalled airplane, and
are now continming with lateral motion.

As part of this work, we have developed
an automatic control which is highly suc-
vessful in stabilizing the fully stalled airplane.
We have not, however, “ridden the stall
all the wav to the ground,” nor have we
any mtention of doing so with the present
test airplane, since its minimum rate of
descent i a stall with full power is some
1500 ft./min,

If a landing were made with a fully
‘talled airplane, the forward speed would
he greater, not less, than in conventional
landings, because the lift coefficient drops off
above the stall. The landing roll probably
would be less, as stated, due to the very
high drag of the stalled wing.

John Seal 15 our chief pilot, as stated,
but Gifford Bull, project engineer and pilot
on the stall work, has done pr:i{:hml]!, all
the flving on this particular project. We are
anxious that this point be clarified and
it wonld be appreciated if the content of
this letter could be published in an early
ssue of Aviation Week.

W. F. MiLLiken, Jr., MANAGER
Flight Research Department

Cornell Aeronautical Laboratory, Inc.
4455 Genesee Street

Buffalo 21, N. Y.

| The parts of ”I-E story reterred to were
read by telephone to an authorized Cornell
spokesman  before publication, and these
sections were not challenged then.—En. )

Helping Inventors

Laurels to Mr, Grover Loening (Jan. 19,
Aviamion Week) for getting at the heart
of why, as many have observed, this country’s
1atio of aeronautical improvements to dollars
spent is low and for describing what hap-
pens “if there was an inventor looking for
help on a new idea .. " and congratula-
tions to AviaTion Week for publishing this
provocative address,

But has it not occurred to Aviation
Week after collecting $6 each from 40,000
subscribers as an indirect result of all of
our aeronautical inventiveness and after feel-
ing benevolent enough to donate engineening
educations, safety awards, and other stereo-
typed prizes, it is being slightly Pentagonish
in not directing one cent of these donations
to stimulate any unhnanced mventor or te
help reduce that “discouragement (which) is
evident by the very few new accepted de-
signs . . . since the war’"?

Wirriam H. Raser, Jr.
11 Terrace Circle
Great Neck, New York
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specified by the customer 15 o care-
fully controlled operation following

heat treatment at Harvey's giant
Torrance plant.

America is building new weapons to
guard her expanding defense perimeter.
B The basic qualities of aluminum extrusions
which have contributed so much to the combat
effectiveness of our aircraft —lightness and strength

—will add to the range and firepower of our new long
range weapons, Ground to ground—ground to air—air to
air—aluminum extrusions are strengthening the defense of
America’s freedoms. As in the past, Harvey's consulting staff is
available to serve you, Remember, a Harvey Engineer is as close as

your telephone.

MAKING THE H'EFET OF ALUMIHUM .. FOR INDUSTRY

 HARVEY

luminum

DIYISION OF HARVEY MACHINE CO., INC.
TORRAMNCE, CALIFORNIA
BRANCH OFFICES IN PRINCIPAL CITIES

An independent facility producing special extrusions, pressure forgings, bar stock, forging stock, tubing, and related will products.



We air-vibrate
blades to get longer
life in jet engines

4 =
"
=
E g
o) 2
- =
S o
S s
= e
'.E_'_' _:,.:::
3 =
I
o o
J:!- FI
]
o
= :
e
= ]

You recall the old trick in which a singer shatters a
olass by holding a high note at the critical vibration
frequency of the glass.

Here at Allison we use a similar idea to determine
the fatigue life of jet engine compressor and turbine
blades. By electro-magnetic, air jet (as pictured) or
siren excitation, we stress-cycle the blade at increas-
ing vibration amplitudes until its endurance limit is
reached. This enables us to predict “critical” engine
speeds—and with this data we modify blade design
for higher performance and longer service life.

Then we go a step further: The information obtained
in these laboratory tests is checked by installing

strain gages on blades in running engines. This stress- M,
measuring equipment had to be specially designed
by Allison engineers to meet the high temperatures, |
since gages of this type were not commercially avail-
able. Many Allison engine improvements have been

based upon the results of these tests.

All of this is one example of the engineering thor-
oughness that goes into every Allison jet engine — a
thoroughness that pays off in the greater depend- | : 8 . - e
ability that has won the confidence of American jet WSS EI—_——_G S B
pilots everywhere. |
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World's most experienced designer and builder of aircroft turbine engines
—135 and J71 Axial, 133 Centrifugal Turbo-Jet Engines, T38 and T40 Turbo-Prop Engines -



