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How Sundstrand helps solve puzzling

Seasoned engineers in the aircrafc in-
dustry have hved through many expern-
mental systems developed o provide
constant frequency AC power in the
air. OF all chose tried, only one his run
the gantler successtully . .. the Sund-
strand Constant Speed Drive system.

On the J_L'I'l:llillll, the Fenerarion of
constant frequency AC power 1s rela-
uvely simple. Prime movers have been
developed tor one purpose only . . | to
drive the renerator b Constint HF'"L_'L'IJ“
regardless of the variince in electnical
demand, Speed of the pnime mover is
automarically varied to keep the gen-
eraror Operating ar constant speed o
meet all load conditions. The prime
maver and generator are made tor each
other, custom-built as 4 team o work

rogrecher.

AIRCRAFT AND INDUSTRIAL HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS AND VALVES « OIL BURNER PUMPS
LATHES * MILLING, BROACHING AND SPECIAL MACHINMNES

!”. EJH.' LR i||;|1|.'||-1”||-‘|.'r. []H' }':-i'lil‘l:.' MICVER
15 designed primanly ro fly the air-
plane. Only on a secondary basis 15 1t
called upon te dnve the generator.
And, with engine speeds ranging from
idhing ro full military power, the prob-
|I:_'I'|-:I li'II- 1ifl'l.|['|1]_" ]l .tlf.l;.]'-l’-'l. 'EI_'__!'[]LT.HIHT il
constant speed under all load conds-
nons 15 intensihed,

[n arrcrate, the Sundstrand Constant
Speed Drive transforms the varying

"1!"'|_'[ ll irf- |h[' 'i.'f'll_,'_'lllt' oy CONStant "'-|"I!'l'.'l|

SUNDSTRAND l

Generator

-

supplies
constant
frequency
a-c power

power problems...

for driving the AC LENErLtor. N ew
,|-|.l|1:.L||u|:~'- of the drive are I['!-t'l:IEIE_’, macde
daily ro !erFﬁ engine and airframe man-
ufacturers solve problems of mount-
ing, power take-off, o1l supply, erc. Con
SCant li]]F'!fl.l"-'ﬂ.'”]L'HE."'- dl I."'L'IHIL', Il]r!llt' )
assure a2 mechanism as trouble-free and
as long lasung as the modern engine,

Help on your power generation
pr'nl'-[cm from experienced Sundscrand
engineers 15 yours for the asking.

Phone, wire, or write us taday.

SUNDSTRAND
AIRCRAFT
HYDRAULICS

SUNDSTRAND MACHINE TOOL CO,
HYDRAULIC DIVISION, ROCKFORD, ILL.

AIR SANDERS

* BROACHING TOOLS * MAGNETIC CHUCKS

RESEARCH KEEPS

F.Goodrich
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New De-Icers work faster
to keep wings ice-free

HE RUBBER STRIPS seen around the
T!Eﬂding edges of the wing above are
B. F. Goodrich De-Icers. They are
made with five wide tubes that inflate
and deflate, effectively break off ice on
planes like this TWA Constellation.

To give this protection to today's big-
ger ... and faster planes, B. F. Goodrich
years ago started testing hundreds of
De-Icer designs under the roughest
weather conditions. This included icing
tests in actual service over the north
Atlantic. So when the Navy needed
special De-Icers for fast fighters for
Korea, B.F. Goodrich was able to design,
test and produce them in 21 days.

The latest BFG De-Icer development
is the one with narrow 34" tubes, now

used on TWA and Eastern Airlines
Super Constellations. These liccle rubes
inflate quicker with almost three times
the air pressure used on earlier types.
This breaks off ice cleaner and faster.
The rest period between inflating cycles
15 much longer, cutting down disturb-
ance of the airflow so much it 1sn't even
a factor. This new De-Icer is lighter—
takes up lirtle space for plumbing.

Airlines report that these De-Icers
last twice as long, too, That's because
they're molded to fit, simply cemented
onto the plane with no stretching, no
tens1on.

First developed by B. F. Goodrich,

De-Icers have given the airlines year-

round protecrion against icing condi-
tions since 1930. B. F. Goodrich engi-
neers have the longest, most complete
background of experience in the field
of airplance ice protection. Let them
put this experience o work for you.

Other B. F. Goodrich products for
aviation include: cires, wheels, brakes:
heated rubber; Averim: Plastilock
adhesives; Pressure Sealing Zippers:
canopy seals; fuel cells; Rivnurs; hose
and other accessories. The B. F, Goodrich
Co., Aeronantical Division, Akfron, Obio.

B.E Goodrich

FIRST IN RUBEBER
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Before spending time and
money on a tailor-made de-
sign, investigate ANGLgear.
You'll learn why these tiny
right-angle bevel gear
drives are so widely used.
ANGLgears have the capacity
of units many times their

size. Model R-300 is rated at
L2 hp at 1800 rpm—Model
R-320 at 1 hp. Both models
have hardened gears and ball
bearings, are lubricated for
life. Both are made with 1:1
ratio, and with 2-way or
3-way shaft extensions.

ANGLgears are described
fully in thel. A.S. Aeronautical
Engineering Catalog. Refer to
this publication for complete
information, or write us direct.
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FOREMOST IN
SCIENTIFIC DEVELOPMENTI

IN THE REALM OF FORGING
DESIGN AND THE DEVELOPMENT
OF PROPER GRAIN-FLOW, WYMAN-

GORDON HAS ORIGINATED MANY
FORGING DESIGNS WHICH AT THE
TIME OF THEIR DEVELOPMENT
WERE CONSIDERED IMPOSSIBLE
TO PRODUCE BY FORGING.

WYMAN-GORDON

ESTABLISHED I883
FORGINGS OF ALUMINUM S"MAGNESIUM « STEEL

WORCESTER, MASSACHUSETTS
HARVEY, ILLINOIS DETROIT, MICHIGAN




PORTABLE G-E MOTOR DRIVEN ENERGIZER, 500/1000-amp,
28-volt, mounted on 2-wheel dolly starts an Air Force F-94C
in the interceptor alert shelter at Andrews Air Force Base.

Engineered for both jet and reciprocating engines . . .

G-E Aircraft Energizers
Help Put America in the Air

'VERSATILE GROUND POWER supplied by G-E Air-
craft Energizers meets every requirement for servicing
and starting all types of aircraft.

READILY ADAPTED to stationary installations or
mobile use, G-E Ground Power Supply Units provide:
1. Fast, “‘every-time” starting for jet or reciprocating
' engines.
2. Ground checking and testing of instruments from
flight ramp or pit installations.
3. Auxiliary power supply for shop and hangar repair
areas.

4. Aircraft factory production testing for any type
of aircraft electrical equipment.

FOR COMPLETE INFORMATION, contact your nearest
G-E Apparatus Sales Office or write for Bulletins

GEA-5589, 5988, 5989, 5990. General Electric Co.,
Section 765-1, Schenectady 5, N. Y.

Engine Driven G-E Energizer, 28-volt, .'.iﬂlil_." 1000-amp (above)
G-E Frnqunn:v Changer Energizer, 400-cycle (below)
—_— " . 'TE'-' — e ——
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Mavy 1"l_|rpi.- MNC-5 Energizer munufnﬂurﬂd by O. E Szekely and Assoc., Ine,
Phila., Pa., and equipped with G-E AC and DC generators and control (below)

Let G.E. Help Solve Your s 20 : ) =
Ground Power Supply Problems '

GENERAL ELECTRIC

e —

NEWS DIGEST

Domestic

U. S. air power now totals approxi-
mately 92,579 airworthy aircraft, of
which 39,936 are military and 52,643
commercial, reports James H. Smith,
Jr., Assistant Secretary of the Navy for
AL

Aircraft workers receive an annual
payroll totaling more than $3.2 million
a year and make up the second largest
working force in the country, according
to Aircraft Industries Assn.

Civil aircraft shipments totaled 359
complete planes valued at $21 million
during September, an increase of nine
airframes and $3 muillion over August,
Civil Aeronautics Administration and
Bureau of Census report. The aircraft
boosted total value of shipments during
the first nine months of 1953 to $162.4
million. Civil aircraft engines added up
to 465 units at a total horsepower of
418,000, a 24% drop in number but a
10% increase in power. Total value of
engines: $7.2 million.

Lightplane producers exported 64 air-
craft valued at $496,916 last month, in-
creasing the total for the first 10 months
of 1953 to 508 units at $3,745,276,
according to Aircraft Industries Assn.
Companies reporting: Beech, Cessna,
Piper and Taylorcraft.

Hamlin B. Johnson, executive direc-
tor of Aircoach Transport Assn., is new
president of nonscheduled airline organi-
zation. New ACTA board of directors:
Otto Morrow, Meteor Air Transport;
Adam G. Thomson, Jr.,, Argonaut Air-
ways Corp.; Shield B, Craft, Standard

Airways: Guq Callas, Ceneral Alrways;
Robert DD, Jones, U.S. Overseas Air-

lines, and Rov C. Briten, Westair
Transport.

Strategic Air Command’s 22nd Bomb
Wing of B-47 medium jet bombers
took off on a 5,000-mi. flight to Eng-
land from March AFB, Calif., last week
to replace the 305th, scheduled for ro-
tation back to its home station at Mac-
Dill AFB, Fla.

Volney C. Finch, 61, jet pmpuhmn
authority and mechanical engineering
professor at Stanford University, died
this month in Palo Alto, Calif.

New assignment of the aviation gas
contract at New York's Idlewild Inter-
national Airport gives operation of the
fuel facilities to Allied Aviation Fueling
of New York, Inc.

AYIATION WEEK, Movember 30, 1953
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Tail Chute Brakes Sper Sabre Landing Run
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New North American YF-100A Super Sabre pops its tail parachute to slow its ground

travel,

Tail chute is particolarly valuable for emergency landings after travel or

operations into small felds. First production model of the Super Sabre came off
NAA’s lines Oct. 20. The supersonic USAF fighter is powered by a PWA 57
split-compressor jet in the 10,000-Ib.-thrust class having an afterburner.

Aviation memorial site at New York's
historic Roosevelt Field last week was
offered to the air industry by Webb &
Knapp, Inc. The realty company put a
Jan. 1 deadline on the offer, first made
three years ago.

Financial

Lockheed Aircraft Corp., Burbank,
Calif., reports net earnings of $12,515.-
000 for the first three quarters of this
vear, nearly two-and-a-half times the
54,944,000 net of the first nine months
of 1952, Sales and other income totaled
5580,601,000, compared with 3287,-
266,000. Backlog increased 40% to $1.-
522,341,000,

Curtiss-Wright Corp., Wood-Ridge,
N. J., had a consolidated net profit of
58,058,376 from sales totaling 5317.-
$85,461 for the nine months ended
Sept. 30, This compared with a 35,-
214,770 net and $214,211,056 mn sales
during the same period last vear. Back-
log and letter contracts: more than $900
nn]lmn

California Eastemn Airways and its
wholly owned subsidiaries ended the
first nine months of 1952 with a total
net proft of $988,000, dropping $96,-
000 from the same period of last vear.
T'he net included capital gains totaling
51,023,000 on sale of equipment and a
net loss on operations of 55,1'][}!], com-
pared with gains of 5814,000 and an
operations net of $265,000 in 1952,

Republic Aviation Corp., Farming-
dale, N. Y., has declared a dividend of
75 cents and 109 in stock on common
shares, payable Dec, 22 to stockholders
of record Dec. 1.

Northrop Aircraft, Inc., has declared

a 25-cent dividend on capital stock, pay-
able Dec. 11 to shareholders of record
Nov. 30.

International

Atomic aircraft engine will be de-
veloped from a small British bomb
capable of producing a “miniature” ex-
plosion, Britain's plane manufacturers
predict. They expect the bomb to lead
the way in solving the problem of get-
ting nuclear reactor units small and light
enough to fit into aircraft,

British aircraft exports amounted to
$137.2 million during the frst nine
months of 1953, an increase of approxi-
mately $14 million, Society of British
Aircraft Constructors reports.

De Havilland Aircraft of Canada is
taking over maintenance and overhaul
of General Electric J47 jet engines used
in RCAF F-86 Sabres. The company
will move into a special $2-million plant
built by the government and used until
now by Canadian General Electric for
J47 work.

Rafacl Arraiz, president of LAV
Venezoelan  Airlines, was killed  this
month by a former airline employe
charged with embezzling company
funds.

Appropriations for military aviation
in Italy will total $135 million during
fiscal 1953-54, estimates now before
Parliament reveal.

DH Comet service has been inaugu-
rated between Paris and Johannesburg,
South Africa, by Union Aeromaratime
de Transport on a 17-hr., three-stop
schedule—compared with 21-hr., six-stop
service offered by BOAC Comet flights.

7



Another SCHWEIZER
PRODUCTION

The Grumman S2F-1 is the first carrier aircraft combining
the elements of submarine search and attack in one air-
plane. It is the Navy's most modern way of hunting out

enemy submarines,

SCHWEIZER is proud of its part in assisting with the pro-
duction of this deadly sub-killer. .. another example of
versatile engineering and manufacturing in addition to

making the internationally famous SCHWEIZER sailplanes.

We are ready to assist you with your production problems.

*Other SCHWEIZER Production Assists for Bell,
Fairchild, Kaman, Link, Republic, Stanley, efc.

"\"\_ ...._-_....

-__-h:'-""’*-: -."-.'.'- ' **’:"

‘ 02207 SCHWEIZER AIRCRAFT CORP.
% ELMIRA, NEW YORK
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Tape helps Bendix can’

small aircraft parts

Polyken Tape No. 214 seals the lids on “canned” aircraft parts at
chese taping tables. Even the largest cans are sealed in approximately

eight seconds.

10

TALORED TO YOUR JOB

Pol v keng

INDUSTRIAL TAPES

Department of Baver & Black
Division of The Kendall Company

L= M)

Field mechanics at U. S. Navy and
Air Force bases used to receive small

repair parts packed together in card-
board cartons. This method did not
provide perfect protection during
shipping and left the unused parts
exposed to damaging moisture and
grit after the cartons were opened.

Bendix solved this problem by
“canning’’ the parts in special tin
containers—and sealing the lids with
reusable Polyken Tape No. 214.

This Polyken Tape provides a
strong, weatherproof seal that con-
forms to government specifications
JAN-P-127, Type 1 Grade B. And
because Polyken Tape No. 214 has
excellent adhesion and tack, the same
piece of tape that makes the original

seal can be used again by merely
pressing it back around the lid.

Now aircraft parts are pmtected
until cthey’re used.

This is just one of many packaging
problems Polyken Tape has helped to
solve. What's your problem? There's
a Polyken Tape to solve it.

Write for free samples
and information today

_______________________ —_
Polyken, Dept. AWK, 222 West Adams 5t 1
Chicago 6, L. !
For specifications, samples, and further informadon l
on No. 214 and other Polyken tapes, please send me I
the FREE BOOKLET, ""Tape 15 a Tool.” {
MName = Title - |
Cempany. I
Streel Address I
Chry. Zone State - |

——————————————————————— -

WHO'S WHERE

In the Front Office

Maj. Gen. Arthur Thomas, retired com-
mander of Air Materiel Command’s Eastern
Air Procurement District, is new vice presi-
dent of Machine & Tool Designing Co,,
FPhiladelphia.

Dale A. Lichty, vice president-sales and
engineering for Hydro-Aire, Inc., has been
elected to the board of the Burbank, Calif.,
aircraft accessories firm. L. E. King has
been appointed project engineer in charge of
transistor research and development.

Lynn Eaton has become vice president-
sales of National Co., electronics firm at
Malden and Melrose, Mass.

Edward G. Littel, former legal representa-
tive for Fairchild Engine & Airplane Corp.'s
Aircraft Division, is new assistant to the
president of Vitro Corp. of America, New

York.

Changes

Charles C. Busenkell has been appointed
executive engineer for Continental Aviation
& Pngineering Corp.’s West Coast opera-
tions at Sherman Oaks, Calif.

John J. Farrell has been named general
manager of General Electric’s new heavy
military electronic equipment department at
Syracuse, N. Y, and Herman F. Konig
15 general manager of the light military elec-
tronic equipment department, Utica, N. Y.

John N. Eustis has become procurement
director  for Piasecki Helicopter Corp.,
Morton, Pa. Other changes: David M.
Nason, assistant director of procurement;
Charles F. Hazzard, manager of subcon-
tracts, manufacturing,

Forrest F. Hinkley has been promoted to
director of subsidiary operation for Aeroquip
Corp., Jackson, Mich. Horace B. Ferguson
is new purchasing director.

Nils H. Lou has been appointed chief
manufacturing engineer at Republic Avia-
tion Corp., Farmingdale, N. Y.

George E. McKusick, former chief ad-
visor of Civil Aeronautics Administration’s
New York International Office, has joined
Lockheed Aircraft Service as service sales-
marn,

Honors & Elections

Ralph S. Damon, president of Trans
World Airlines, has received the American
Legion’s Award of Merit for his contribu-
tioms to aviation.

Raymond C. Blaylock, assistant chief engi-
neer for Chance Vought Division of United
Aircraft Corp., has been cited by the Uni-
versity of Michigan for “outstanding achieve-
ments and contributions to the development
cf engineering.” D. G. Andreoli and Jack
Boucher, assistant project engineers at C-V,
have been elected chairman and secretary for
the Texas section of the Institute of the
Aeronautical Sciences,

W, D. Parker, manager of aviation sales
for Phillips Petroleum Co., is new chairman
of the Aviation Technical Service Commit-
tee of the American Petralenm Institute’s
Division of Marketing.
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INDUSTRY OBSERVER

» North American Aviation, Inc., and Douglas Aircraft plan to continue their
rivalry for speed records, pitting the A3D twin-jet bomber and the F-100
supersonic fighter in a battle for a new transcontinental speed record.
F-100 15 a faster plane but will have to stop for refueling on the transcon-
tmental route. A3D can make the trip in one hop. Present record for
single-seater jets is 4 hr. 13 min. set in 1946 by Col. W. H. Councill in a
Lockheed F-80. There is no ofhcial transcontinental record for multi-jet
military aircraft, although in 1949 a Boeing B-47 flew nonstop from Moses
AFB, Wash,, to Andrews AFB, Md., a distance of 2,289 mi., in 3 hr. 46 min.

» Problem for avionics manufacturers is reducing the mobile equipment
required to operate guided missiles in the ficld. One Amy bombardment
missile now requires 13 supporting avionic and supply vehicles for field oper-
ations, making it even more cumbersome logistically than the Army’s
280-mm. atomic cannon,

> First Vickers Viscount from the firm's new production line at Humn,
England, 15 due to fly soon. It will be the 25th production model pro-
duced by Vickers. Viscount still is proving tough competition for the Con-
vair 340 in the mternational airline market.

» Loftleidir, Icelandic Airlines, is interested in establishing a domestic heli-
copter passenger service in Iceland. Its executives are querving operators of
Sikorsky 8-55 machines on their experience with these eight-passenger heli-
copters.

> Weight difference between General Electric J47 and Rolls-Royce R.A. 7
Avon posed a design problem to Australian engineers converting the Sabre
airframe to Avon power. New powerplant had to be moved aft to correct
CG location. Tailpipe had to be shortened correspondingly,

» English Electric’s design for a DC-3 replacement—one of several current
proposals in the British industry—calls for a Double-Mamba turboprop
powerplant, If Air Registration Board decides that this qualifies the design
as a twin-engine craft, the irm will proceed with the detailing.

» USAF has made no official announcement on the cause of the crash of
the Bell X-5 research plane at Edwards AFB Oct. 13, but informed sources
sav the accident that killed test pilot Maj. Raymond Popson was the result
of a spin at about 12,000 ft., from which the plane never recovered. Despite
repeated radio pleas from his chase pilot to bail ont, Popson rode the plane
to the ground. The X-5 was used for testing variable angles of sweepback
On wings.

» American and British designers are looking to the gas generator (com-
pressor and combustion units of a gas turbine) as a powerplant for helicopter,
convertiplanes and some types of fixed-wing aircraft. For helicopters, the
hot gas would be used to drive rotor tips. For fixed-wing aircraft, the gas
would drive a remote turbine geared to a propeller. For convertiplanes, a
gear box would shift the power required from rotor to propeller. Percival
Aircraft has a helicopter project and a DC-3 replacement designed around
the gas generator and Fairey Aeroplane, Ltd., has planned a large helicopter
around this type powerplant. U.S. designers also are experimenting with
this principle.

» A carrier-based aircraft “of advanced design™ is being designed by W.E.W.
Petter at Folland Aircraft in England. Petter, who designed the English
Electric Canberra, currently also is supervising construction of the Gnat,
IFolland’s lightweight fighter expected to fly late next summer.

» Commercial version of Sikorsky’s new, twin-engine helicopter, the S-36,
will have accommodations for 35 passengers and a crew of two, according to
United Aircraft Corp. This is under shorthaul conditions and makes allow-
ance for 35 Ib. of baggage per passenger,

."."'hl-l't.'l'.'llff industry is producing 13 civil planes a day even though military
production accounts for 90% of the industry’s activities. |
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Washington Roundup

President’s Decision

I"inal decisions on the fiscal 1954 military budget will
be made personally by the President. Members of Na-
tional Security Council will present their views at final
sessions early in December.  Decaisions will not be by
council votes, however. They will be made personally by
the President—possibly even against majority advice of
N5C.

This vear there was confusion on the President’s pmi
tion on defense cuts, particularly a $5-billion reduction 1n
Air Force funds. A belated letter from the President on
the eve of House consideration cxplicitly supporting re-
ductions in the Truman-proposed defense budget is given
chict credit for defeating moves to restore cuts,

Next year there will be Presidential support for the
defense budget from the outset.

Foreign Military Aid

Money for foreign military aid probably will be in-
cluded in the defense budgr:l: next year, instead of being
submitted as a separate item. It is felt that it will be IE'W
susceptible to congressional slashing under a “defense”
category than under a “foreign aid"” listing.

$2-Billion Air Defense?

An Administration request for a $500-million supple-
mental appropriation to start a major continental defense
program rolling will touch off a fight in Congress. Rep.
John McCormack, House Democratic Whip, will lead a
move to increase it to $2 billion,

Single R & D Fund?

Assistant Secretary of Defense Donald Quarles empha-
‘-:I.:.-’:L-. that “the Lmtmg momentum of the three services
in research and development must be maintained” and
that “there must be a large degree of decentralization.”
However, raising the question of one overall Defense De-
partment ‘1pplﬂpn"tt!rm for research and development, he
'1J‘||”-|

“There is no single overall research and development
appropriation for the Defense Department as a whole.
Within the total of the various appropriations, we have
very limited freedom in shifting funds from one agency
to another, even when subsequent changes in require-
ments might make such transfers desirable. Our system
of budgeting, appropriating, obligating, and then per-
torming 1s not as flexible as good R. & D. administration
would call for.”

White on McNeil

Assistant USAIF Secretary 1. Lee White is out of step
with Air Force proponents who point to Defense De-
partment’'s Comptroller W, J. McNeil as one who has
long tried to scuttle Air Force programs and this year
succeeded in selling a S5-billion slash in USAF money
to the new ﬁdmmntrltlﬂn

White volunteered to a congressional committee: “Sec-
retary McNeil, because of his length of service coupled
with his nhlhhf has been capable of doing an outstanding
job .md i:sLn]::]mg around himself an excellent organiza-
tion.”
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Critics pomt out that White, as well as McNeil. is a
Niaval Reserve officer,

Guided Missile Ships

Introduction of guided missiles mto the feet will not
pose a new ship construction problem for the Navy. Chiet
of Naval Operations, Adm. Robert Carney, secs no re-
r:|u1r-.mr:nt for new ship types for missile launching:

“We don’t need to {;mld a special guided missile ship.
We have a lot of good, rugged hulls around like battle-
ships, battle cruisers, and some heavy eruisers which can
be converted to missile launching.”

Murray Controversy

Undersecretary of Commerce for Transportation Rob-
ert Murray will be a controversial figure in the next con-
gressional session. Substantial opposition, including Re-
publicans, to his new policies in Civil hﬂrﬂnauhm
Administration activities 15 evident. There may be a
move to re-establish CAA as an independent authority,
but the chance of enactment of such legislation seems to
be virtually nil. Hearings would give some members an
mppmtumh to express tﬁ':n' dissatistactions. Murray's ac-
tions to cut back CAA activities, though, undoubtedly
will be supported strongly by House appmprmtmns com-
mitteemen, long critical ot the agency.

Feeders Miss Opportunity?

Local service airlines seem to be overlooking one pros-
pect for willing political support: Senate Small Business
Committee. Small line representatives have criticized the
group privately for championing the nonskeds’ position
as “small business” and ignoring small lines’ problems.

The committee’s staff director, Laurance Henderson,
reports the committee considers the local lines “genuinely
small business”—but that the lines have never placed their
major ]]mbIE'ms before the committee.

Local service spokesmen say it is true thev have never
called on the Small Business Committee for help. In
fact they appeared before the committee two years ago
informing it that Civil Aeronautics Board was dmnn a
good |{}h i helping small business, having set up and
fostered growth of the 17-airline local service industry.
Main worry of the locals now is that the Administration’s
economy program may cut their subsidies.

CAA Jobs

Senate Post Ofhce and Civi! Service Committee,
headed bv Sen. Frank Carlson, may launch an investiga-
tion to determine whether Civil Service Commission is
keeping jobs under Civil Service classification that should
be policy ﬂppmntmcnh Target of some Republicans i1s
the commission’s Republican chairman, Philip Young,
who held a wide range of kev posts in the Roosevelt Ad-
ministration and has voted consistently with the Demo-
cratic member, Frederick Lawton. Republican member
George Moore has been the minonty, Because of rigid
rules laid down by CSC, Commerce Department asked
for removal of only eight CAA jobs from Civil Service
for policy H]H:mntmcnt It was turned down for two:
information director and information assistant,

—Katherine Johnsen
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Douglas Skyrocket Reaches Mach 2.01

® NACA test pilot Crossfield pushes research aircraft = 17|

close to peak performance despite severe turbulence.

® Record flight encounters control problems, deseribed
as aggravated versions of those in transonic zone.

By Robert B. Hotz

Los Angeles—Scott Crossheld, 32-
year-old test pilot for the National Ad-
visory Committee for Acronautics, be-
came the frst man to fly twice the
speed of sound (Mach 2Z) when he
pushLd the Douglas Skyrocket 1,327

mph. at an :llhtude of 65,000 ft. over
the Mojave Desert.

The Skyrocket’s epochal performance

was the climax ot a joint program of re-
search into supersonic flight started by
NACA, Air Force and Navy ten vears
ago. 'The record-breaking flight came
just a little more than m vears after
the program produced the first piloted
flight to exceed Mach 1 by Maj. Charles
Yeager in the Bell X-1.
» Severe  Turbulence—Crossfield made
his record run shortly after noon Nov.
20 in the face of severe high-altitude
turbulence from a passing cold front.
and despite suffering from a bad cold
and stomach ache. Announcement of
the Mach 2 flight was delaved 24 hr.
while NACA experts recorded and
checked data gathered by the highly in-
strumented research plane.

The Skyrocket was carried aloft by
a Boeing E-E‘? mother plane which took
more than an hour to lift the 15,000
Ib. research aircraft to launching alti-
tude after the takeoff from the paved
runway at Edwards AFB where NACA
conducts its highspeed flight research.

After cutting loose from the B-29
at 32,000 ft. Crossfeld used two of
the four Reaction Motors’ rocket
tubes for a 30-deg. climb, steepening to
45 deg.

On reaching the desired altitude,
Crossheld carefully executed a Zero Gee
pushover preparatory to a maximum
speed run with all four rocket tubes
putting out maximum 6,000 1b. thrust.

The speed run was made in a shal-
low dive with the temperature about
—67F. Crosshield told AviaTion WEEK
he saw the Mach meter register over
Mach 2 for five to ten seconds with a
maximum reading of Mach 2.01.

» Control Problems—Severe  control
problems associated with earlier high-
speed Skvrocket flights were encoun-
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tered by Crossheld, but he declined to
reveal further details. NACA scientists
mdicated that the problems of super-
sonic control were similar to those en-
countered in the transonic zone but
aggravated by higher speeds.

Flight was the 51st made by Cross-
field in the Skyrocket and came only
a few weeks after he set a new un-
official speed 1ecord of 1,272 mph.
(Mach 1.96) in the same plane. The
record flight was a deliberate, carefully
planned and precisely executed attempt
to push the frontier of piloted flight
to Mach 2. It required exact ad-
herence to a predetermined flight plan,
combining such critical factors as fuel,
altitude and power to produce the maxi-
mum result,

Crossheld flew one of the three Skv-

rockets built bv the E] Segundo Divi-
sion of Douglas which had turboiet
and jet fuel tanks removed to provide
additional alcohol and liquid oxvgen
fuel for rocket motor.
P Three Tons of Fuel=This Skvrocket
had three tons of rocket fuel giving
three minutes of endurance at full
power. Total flicht time from the B-29
drop to the landing on Rogers Dry
Lake bed was 12 minutes with eight
consumed by the glide home after the
fuel supplv was exhausted. There were
onlv four minutes of powered flight
available for the speed run.

NACA scientists  told  Aviatios
Week that Crossfeld had pushed the
Skvrocket verv close to the limit of its
performance and that much higher
speeds cannot be expected in the fu-
ture. However, continued Skvrocket
supersonic flights will add much valu-
able new data. The Skvrocket has
made about 200 flichts with Douelas,
militarv and NACA pilots since 1948.

The militarv aircraft industrv  has
received 8,500 scientific reports of the
Skvrocket flight testing for use in de-
signing supersonic combat planes. An
indication of how close actual combat
planes are pushing the heels of re-
search results is apparent in the Con-
vair F-102 all-weather interceptor which
is designed for a performance of Mach
2. F-102 has made its hrst test flight

SKYROCKET RECORD TRIO: Scott
Crosshield (center), NACA pilot who Hew
the Douglas D-558-11 to a new speed mark
(1,327 mph.) Nov. 20, with two other Sky-
tocket record breakers: Douglas test pilot
Bill Bridgeman (left), who set a previous
speed record of 1,238 mph. Aug. 7, 1951,
and Marine Corps Lt. Col, Marion Carl,
who set the Skvrocket altitude mark of
53,235 ft. last Aug. 21.

and already is scheduled tor production.
* Typical Example—Crossheld 15 a
typical example of the combination
scientist-pilots at the NACA highspeed
flight research station who have con-
tributed so much to the knowledge of
supersomic  flight. He has a master’s
degree in  Aeronautical Engineering
from the University of Washington,
and was a Navy pilot during World
War II. He worked as a windtunnel
computer and clief operator at the
University of Washington's aero lab.
There he did work on a number of
highspeed hghter designs, and the
Boeing B-47 Stratojet bomber.

He has been with NACA since 1950
and has flown a variety of jet fighters,
multi-jet bombers and copters. In the
highspeed research program, he has
flown the delta-wing XF-92ZA, Northrop
N-4, Bell X-1 and }{ -5 and the Duuglﬂﬂ
Skvstreak.

He also is the author of several
scientific reports on highspeed flight.
At least 40 men deserve a share of the
credit attached to this flicht, Crossheld
said. “I guess maybe T should increase
that hgure to include every man and
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woman at the NACA highspeed flight
research station—they all had a part in
the preparation and execution of my re-
search flight.”

» Enormous Dividends—The Skyrocket
was designed by the engineering staff of
Douglas” El Scgundo Division, headed
by Ed Heinemann. It was financed by
the Navy as part of the joint research
program conceived in 1943 by NACA,
Air Force and Navy and organized in
1944.

Contracts for the research planes
were let in 1945. The program has paid
enormous dividends in the production
of highspeed jet bombers, and the su-
personic Series-100 fighters built by
North American, McDonnell and Con-
vair for the USAF and Navy fghters
built by Douglas, McDonnell and
Vought.

The Skyrocket contract was let after
V] day in the summer of 1945 and the
mockup approved in March 1946. The
first plane was finished in November
1947, 20 months after the contract
was let. The hrst flight was made Feb.
4, 1948, and the actual aircraft per-
formance of the Skyrocket doubled the
original Navy specs requiring Mach 1.

Heinemann pointed out that the
Skyrocket's wing design is a conven-
tional subsonic tvpe with rounded lead-
ing edges and contours, and not the
supersonic knife-edge type. Wing and
tail surfaces are largely 755T aluminum
with the fuselage skin made of mag-
nesium.

It carries 625 1b. of specially designed
imstruments.

» Industry Impressed—Aircratt industry
was impressed with the combination of
the Douglas design and the pilot’s skill
that produced Mach 2 in actual flight
from a plane originallv built to go only
half that fast.

The supersonic research program is
scheduled to bz augmented soon with
two more planes capable of Mach 2-or-
better performance. They are the Bell
X-2 which is built of stainless steel with
a sweptwing design and powered by a
12,000-1b.-thrust Curtiss-Wright rocket
enging; and a new version of the Bell
X-1 with turbo pumps replacing the ni-
trogen pressure fuel system of the
earlier versions that made the frst su-
personic flight. New pumps double the
rocket fuel capacity of the X-1 which 13
aimed at a maximum speed of 1,700
mph.

Titanium Hearings
Start Second Round

Expansion of titanium production is
a major problem facing defense planners
(AviaTion Week Oct. 26, p. 14).

If airframe output should reach the
World War II peak of 1,141 million
pounds a vear in an emergency, pro-
duction of 171,100 tons of titanium
annually—or 30% of the total airframe
weight—would be desirable at this time.
In addition, manufacturers estimate
that 30% of engine weight should
be in titanium,

This vear, production is expected to
be less than 2,500 tons.

Fairchild Jet Transport Design

Artist’s conception of the Fairchild M-1536B
44-passenger transport design shown recently
to representatives of 12 U. 8, airlines (Awvia-
tion Week Nov, 23, p. 20). Major feature
of the M-186B is its “cusp” wing, stated
to be a delta modified by adding slightly
swept extensions. The result is a planform
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closely resembling the British “scimitar”
wing configuration. M-186B is planned
around a pair of buried Wright J67 split-
compressor jets with a minimum thrust rat-
ing of 12,000 Ib. each, which would provide
a calculated 570-mph. crnise speed at an
altitude of 46,000 ft.

Recent developments:

e Several firms not now engaged In
titanium production—including Harvey
Aluminum Co., Kaiser Aluminum Co.,
Monsanto Chemical Co., Electro-Met
Co., Horizones Titanium Corp.—have
developed improved processes for ingot
production.

National Academy of Secience now
is evaluating some of these. Govern-
ment financing of additional capacity
hinges on the outcome.

So far, the government has con-
tracted for an increase of only 13,000
tons a vear out of the authorized annual
boost of 25,000 tons.
® Commerce Department’'s Business
Defense Services Administration and
Office of Defense Mobilization are
launching a drive to obtamn titanium
scrap for re-processing.

An estimated 40% of titanium pro-
duction winds up as scrap at aircraft
manufacturers’ plants and much of
this is going to waste because of mix-
ture with other scrap metals. Govern-
ment wants manufacturers to turn scrap
back to titanium mills directly, instead
of selling it to dealers.

e An inter-departmental committee to
coordinate experimental research on ti-
tanium 1s being organized under Assist-
ant Secretary of Defense for Research
and Development Donald Quarles. The
three services and National Academy of
Sciences will be represented. Industry
may be asked to participate at a later
date.

e Senate’s Strategic Metal Subcommut-
tee, headed by Sen. George Malone,
last week started a second series of hear-
ings in Washington to learn the require-
ment for titanium and steps being taken
to increase capacity.

Belgians Market New

Drug for Airsickness

Efforts are being made to interest
U. S. air carriers in use of a new drug
for relief of airsick passengers.

Main feature attnbuted to the prod-
uct is its prolonged effectiveness, ac-
cording to the Medical and Pharma-
ceutical Information Bureau of New
York, which announced the drug for its
American distributor, Phzer Labora-
tories of Brooklyn. Sponsors say a
single dose gives 24-hr. protection,
where other similar drugs require more
frequent administration,

Called Bonamine, the drugz was de-
veloped by a Belgian chemical firm
and is being used by Sabena, Belgian
Air Lines, the bureau reports. Tests
have been made by U. §. Air Force,
Army and Navy doctors and the Bel-
gian air force.

Drowsiness and other side effects are
said to be slight.
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HOURS ARE PARED from transcontinental flight schedules by AA’s New Douglas DC-7.

DC-7 Speeds Up AA Schedules

American Airlines began slicing hours
from its transcontinental schedules this
week with the inauguration of nonstop
DC-7 service between New York and
Los Angeles. American will operate one
nonstop trip daily on its “Mercury”
schedule until Dec. 20, when the sec-
ond nonstop schedule will be added.

DC-7 schedules call for 7 hr. 15 min.
for the eastbound flights, and 7 hr. 55
min. for the westbound trips. As a re-
sult of the Civil Aeronautics Adminis-
tration’s certification tests plus preview
transcontinental nonstop flights made
last week with full passenger loads, there
is little doubt among industry observers
that the new Douglas transports can
make these schedules with ease.

Two preview flights logged eastbound
crossings of 6 hr. 38 min. and 6 hr. 3]
min., the latter setting a new unofhcial
transcontinental record for a transport
with full load. Average groundspeed of
the faster flight over the 2,474-mi. Great
Circle course between Los Angeles and
New York was 350 mph.

Speed is the primary selling point of

the DC-7. American plans to use this
speed by offering the fastest transcon-
tinental schedules not only nonstop but
also  serving Boston, Philadelphia,
Washington, Chicago and Dallas.
»25 on Order—The airline has 25
DC-7s on order in both the long- and
medium-range versions. With delivery
of six medium-range transports sched-
uled in January plus six long-range
DC-7s, AA will be throwing the advan-
tage of speed into the highly competi-
tive transcontinental routes by 1954,

“American Airlines is never used to
seemng the tails of other transports in
the air,” AA chief engineer Dan Beard
told Aviarion Week. “With the DC-7.
our transcontinental service will be from
20 to 25 mph. faster than our closest
competitor. The DC-7 is the most eco-
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nomical transport in history from the
viewpoint of the airlines, with a break-
even point of 53% load factor on the
medium-range plane and an even lower
point on nonstop service.”

» Increased Speed Seen—There are pros-
pects of increasing the current 365-mph.
cruising speed of the DC-7 in the near
future.

AA now gets 3,250 hp. from each of
the Wright R3350 Turbo Compound
engines on takeoff and 1,800 hp. cruis-
ing. AA plans to increase the takeoff
to 3,500 l:])'lp. and the cruising horse-
power to 1,900,

American DC-7s use the improved
version of the Turbo Compound, with
heavy protective shielding around the
turbine wheels. Little service trouble
has been reported. The four Turbo
Compounds of the DC-7 burn 2,900
1b. of 115 octane fuel per hr.

| nearly 34 min. off the previous

Route Record ‘

National Airlines’ first Douglas
DC-7 set an official tranconti-
nental speed record for transports
on its mnaugural flight Nov. 21,
crossing the U. 8. from Santa Mon-
ica, Calif., to Miami, Fla., in 5 hr. |
50 min. 12 sec.

The NAL flight, timed by Na-

tional Aeronautic Assn., clipped

commercial aircraft mark of 6 hr.
24 min. set by an Eastern Air Lines
Constellation six years ago.

Capt. L. J. Rovall reports the
DC-7 reached maximum speeds of
450 mph.

The new National transport is
scheduled to go into service on the |
New York-Miami route Dec. 15.

» Improved Operation—Observers on
preview flights noted the following
points of the DC-7's operations:

e Cabin comfort is improved over the
DC-6. Noise level is about the same
despite the increase of 2,400 hp. during
the cruising flight and 3,000 hp. during
takeoff. Four-blade Hamilton Standard
props with slower tip speeds help cut
the noise.

e Douglas beefed the fuselage in the
plane of the propellers by doubling
the quantity of steel fuselage rings,
using heavier skin and extra Permacel
soundproofing. Externally, the DC-7 is
much quieter than other types. Turbine
blades smooth out normal engine beat
and exhaust noise. Props also are quieter.
® Cabin seats are more comfortable,
particularly the special foam rubber
head rest that supports head properly
when dozing. Cabin pressurization can
maintain  8,000-ft, conditions while
cruising at 25,000 ft. Normal DC-7
flight pattern calls for cruising at 20-
25,000-ft. altitudes.

» Freon air conditioning works well and
is particularly noticeable on the ground
when outside temperatures are too
WHTIT.

» Indoctrination  Problem—American
faces a passenger-indoctrination prob-
lem on the spectacle of Turbo Com-
pound exhausts during night fights and
torching engines during prop reversal
landing runs.

Turbo Compounds have extremely
short exhaust stacks to avoid building
up back pressure that would result in
overheating the turbines. On takeoff,
a thick blue flame extends a vard behind
the exhaust port onto the leading edge
wing. It narrows during the climb and
is no problem during the crise.

Cabin attendants are being bricfed
to inform passengers regarding “exhaust
illumination.” During prop reversal,
engines torch briefly as airflow decreases
and the mixture richens, disquieting pas-
sengers in the forward seats. Aft portion
of the engine nacelles, strips of the lead-
ing edge and top wing skin behind
nacelles are made of titanium, providing
better heat resistance and saving 200 1b.
weight per nacelle. Turbo exhaust 1s no
safety problem.

Other technical points:
® The main landing gear is strengthened
for use as speed brakes—similar to the
devices on jet fighters.

e Cockpit control of air brakes drops
the main gear by gravity and the air-
stream holds it in place.

e Nose wheel is lowered later by a
hvdraulic gear control that also locks
the main gear for landing.

® Main gear can be extended at an in-
dicated speed of 300 mph. Pilots on the
preview flights were pleased with the
aerodynamic trim tab-actuated controls
that eliminate the booster system and
save considerable weight.
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First Detailed Photographs of Russia’s Top Operational Combat Aircraft Reveal . . .
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MIG BEFORE TAKEOFF shows characteristic chunky lines, broken by bulges for
guns and cjection chutes. Pins protruding from wing between fences and ahead of

cockpit are visual landing-gear indicators. At left of windshield is shielded pitot.
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MIG ARMAMENT pack lowers from fuselage on four cables for access. Fairings
on ground cover exposed barrels. Larger cannon (37-mm.) mounts recoil spring and
blast tube externally. Panecl under nose probably is steel, protects against gunblast.
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By David A. Anderton

First detailed pictures of the $100,-
000 MiG, only Russian-built jet aircraft
to come into U, S, hands in flyable con-
dition, have been released by Air Force.

A team of five top USAF test pilots
evaluated the Red interceptor agamst
the North American F-86 Sabre in a
series of flight tests which covered the
range from round-the-held flights to
simulated combat. Results of the tests
still are being studied; but here are the
first pilot reports:

e The Sabre was preferred over the
MiG as a combat weapon.

e Lack of automaticity on the NG
kept the pilot busy and diverted his at-
tention from alert Hlymg.

e The MiG is slower in fat-out level
flight.

e Stall warning is insufficient in the
MG,

e The MiG cockpit 15 uncomfortable
and on the small side.

e Heating and ventilating systems are
'FIEH'J'T-

» MiG History—This particular hghter
had been built in 1951 and was the
same model used in combat in Korea.

Ro Kum Suk, senior lieutenant,
North Korean air force, flew the Rus-
sian-built craft to Kimpo Air Base on
Sept. 21; the following day the swept-
wing interceptor was on its way to
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Smooth Finish, Lightweight
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Construction With Only Four Major Fuselage Bulkheads.
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MIG NOSE uses waste space in duct splitter for landing light. Gun camera mounts over cowl inlet; cowl panel for access lies on
ground under left wingroot. View shows anhedral droop of swept wings, circular fuselage cross-section.

AF Test Pilots Analyze Captive Fighter

Okinawa in the belly of a C-124.

After reassembly on Okinawa, the
MiG-15 was ground-tested; it made its
first short, low-altitude flight Sept. 25.
The five test pilots who put the httle
Red plane through the wringer in-
cluded Maj. Gen. Albert Bovd, com-
mander of Wright Air Development
Center; Maj. Charles Yeager, hrst pilot
to fly faster than sound, and Capt. Har-
old E. Collins, recent holder of the
world’s 15km. speed record (F-86D,
707 plus mph.).
» Miscellaneous — The photographs
show the excellent finish of the MiG,
reveal it is built in a conventional man-
niecr. There apparently are no large
picces of machined skin, for example.
Large numbers of rivet lines criss-cross
the fuselage and tail surfaces, showing
that the structure underncath is com-
posed of many light frames and
stringers. Only four major bulkheads
are indicated bv the rivet pattern,

MiGs which fought in Korea were
credited with a top speed of about
Mach 0.92. The airplanes grossed
about 12,500 1b. without drop tanks.
Engine was a Russian development of
the Rolls-Royce Nene, rated at under
7,000 1b. thrust with water injection:
Russian designation of the engine is
VK-1.

Wingspan of the sweptback craft is
33 ft.; overall length is about 35 ft.
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MIG TAIL has large blister at juncture of horizontal and vertical surfaces to
prevent flow breakaway. Elevator has external skin doubler near outboard hinge.
Top rudder hinges are external; lower are hidden. Dark patch is speed brake.
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FAD 'Trials

® Pilot describes Skyray
tests aboard Coral Sea.

® Navy’s fastest jet passes
cheek in rough weather.

El Segundo, Calif—Qualification of
the Douglas F4D Skyray aboard the
aircraft carrier Coral Sea was a “routine”
operation for the Navy's fastest jet
fighter, first carrier-based plane to hold
the world’s speed record, Lt. Cmdr.
James B. Verdin reports (also see p. 9).

Verdin, who flew the Skyray to its
record 753.4 mph. (Aviarion WEEK
Oct. 12, p. 16), was one of two Navy
pilots who put the XF4D-1 through its
paces during carrier qualiiication tests
QOct. 26-30 in the Atlantic off Norfolk,
Va. The other was Cmdr. Marshall
Becebe, director of the Flight Test Divi-
sion of the Navy’s Patuxent River, Md.,
test center.

“The weather was windy with inter-
mittent squalls,” Verdin said. “The
deck was pitching considerably but this
gave a good check on the airplane’s
capabilities for carrier {;peratiuns."

» Lowspeed Stability—In an interview
with AviaTion WEE:, he described the
Skyray carrier qualification in detail.

Among tests conducted were mini-
mum speed trials off the catapult and
for landing approach. The Navy record-
holder said the F4D was “comparable
with other carrier aircraft” in this
respect.

“It handled at least as well off the
catapult as any other jet and better
than some,” Verdin said. “It is a very
stable and steady aircraft at low speeds.”

The F4D's Westinghouse J40 engine
without afterburner performed “very
well” during the carrier trials, the Navy
pilot said. “QOutside of a little bit of
fuel control trouble, which was only a
matter of adjustment, its performance
was excellent.”

» No Bobbles—Tests were conducted
to determine the most practical ap-
proach speed for the Skyray and to
test the waveoff characteristics at var-
ous speeds. Deck handling characteris-
tics under varying wind conditions, ease
of catapult launching, handling off and
on the carrier elevators were checked,

“Tt was fine in all respects as far as I
could tell, although the report undoubt-
edly will show some things have to be
changed,” Verdin stated. “They were
able to get the plane around the deck
without trouble. There were no bobbles
in getting on the catapult. It went
right on every time.”
> Typical Tr:sts-ﬁp]pmximatf:]y 30
landings and catapult takeoffs were
made with F4D aboard the Coral Sea,

according to Verdin. Describing 4
typical flight test, the Navy pilot said:

“After the plane is hooked up aboard
the catapult, you go over the checkoft
list. When ready to go, you give the
catapult officer the thumbs-up sign. He
holds up two fingers to indicate that he
is ready. You run up the power, check
vour instruments, put your head back
cn the rest and give him a salute. Then
vou're fired. It's quite a jolt.”

The explosive charge slams the F4D

out of its grooved slot with sufhcient
force to bring it up to flight speed in a
distance of approximately 50 ft.
» 150-Ft. Landing—After putting the
Skyray through fuel-consuming high-
performance acrobatics to bring it down
to landing weight in a hurry, the test
pilot made his ]andinﬁ approach.

“You come down the starboard side,
drop wheels, drop hook, go over vour
checkoff list and turmn downwind. You
judge your altitude by putting the stack
of the carrier on the horizon. You get
abeam of the ship, turn into it. By then
vour speed is within a few knots of
where yon want it for landing.

“About 45 deg. from the ship, you
can see the signal officer. Coming inm,
vou answer his signals, then when he
gives vou the cat, vou pull the throttle
and land.”

The highspeed F4D lands slow
enough to stop in the space of 150 ft.
on the carrier deck with an assist from
the arresting wires, Verdin said.

Aircraft Firms Fight
New California Tax

Aircraft industrv and the Defense
Department are planning court tests of
the legalitv of a 6% personal pmlﬂzrt}'
tax which four California counties have
assessed manufacturers in their respec-
tive counties.

Following the lead of Los Angeles
County, San Diego, Alameda and
Riverside County assessors have taxed
the amount a contractor has in tangible
personal propertyv equal to the differ-
ence between the total value of the
inventory (principally machine tools,
parts and materials) plus work in proc-
ess (such as aircraft on the line) and
the progress payments received (Avia-
rioN Week Oct. 19, p. 12).

Formerly the counties taxed that por-
tion of a manufacturer's military con-
tract not vet paid by the government
under the progress payment plan as an
account receivable or solvent credit at
a rate of v of 1%.
> First Attempt—Los Angeles County
is the first to attempt this type of tax
in the U. S. It stands to gain about
€12 million a vear from the new tax.

Such an increase in the tax on a
government contract would be deducted
from the total contract value. This

would cut down the number of air-
craft, in the case of airframe manu-
facturers, which could be produced
under a contract.

Government attorneys have been
working on the problem since Los
Angeles County Board of Equalization
denied in August the petition of 60
county aircraft manufacturers to reduce
the tax. Included were major aircraft
firms such as Douglas Aircraft, Convair-
Pomona, Lockheed, Northrop, North
American and Hughes, in addition to
smaller prime and subcontractors.

The board denied all petitions after

month-long hearings.
» Committee Organized—A  steering
committee has been organized by De-
fense Department’s general counsel, H.
Struve Hensel, and the group has had
one two-day meeting at the Pentagon
to determine how to attack the measure
legally. Aircraft industry and Atomic
Energy Commission representatives
were present.

The committee now awaits additional
mformation from the contractors in-
volved and advice from the Justice De-
partment before it makes the next
move. Test cases will be selected care-
fully by the committee and court ac-
tion probably will begin in Los Angeles
County Superior Court or federal court.

If necessary, the government plans

to take its fight to the U. §. Supreme
Court. The method of attack probably
will be decided before Dec. 10, the
date on which the new tax becomes
delinquent for manufacturers on Los
Angeles County secured tax rolls.
» Chairman Named—Chairman of the
steering committee is Jack L. Stempler,
assistant general counsel, supply and
logistics, for the Defense Department.
Other members appointed by counsel
Hensel and the three service secretaries:
Meritt H. Steger, assistant general
counsel for Navv: Cmdr. Walter |.
Fitzgerald, Navy Judge Advocate Gen-
eral’s office: Gerritt W. Wesselink,
associate general counsel for procure-
ment, USAF; Lt. Col. Robert H.
Hunter, USAF Judge Advocate Gen-
eral's office; Briz. Gen. Claude B.
Mickelwait, and Lt. Col. Russell N.
Fairbanks, both of the Army Judge
Advocate General's office.

The steering committee takes the

stand that the tax is not only illegal
but unconstitutional since it is a tax
on government property, Bills have
come up before Congress in the past
proposing various taxes on government
property but none has passed,
» Douglas Wins Case—During World
War II, the Los Angeles County tax
assessor tried such a personal property
tax in order to obtain more funds to
run the county. Douglas Aircraft took
the case to court and received a favor-
able decision from the Intermediate
Court of Appeals.
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King-Size Aluminum Extrusions

Larger extrusions—thinner and more intricate
than ever before—can be produced on this
giant 14,000-ton press by Alcoa. For example,
ribbed panels 36 inches wide can be extruded
and flattened, saving greatly in riveting
and assembly.
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Aircraft and Parts Manufacturers

Free Alcoo “"How-To-Do-It" Books—plus the use of
sound movies are available to help you train your
employees, Ask for any of these books: Forming
Alcoa Aluminum, Designing for Alcoa Forgings,
Alcoa Aluminum and lts Alloys. Sound films are
available on most fabrication processes.

ALUMINUM COMPANY OF AMERICA
1800-L Alcoa Building *  Pittsburgh 19, Pa.
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It increases maximum extrusion size from
a 15-inch to a 23-inch circumscribing circle
—or from 600 pounds to 2,300 pounds per
piece! This press is another step in Alcoa’s
“hig press” program giving better service to
America’s aircraft industry.

IALCOA]

Alcoa

AlumiIinum

ALuUMINUM COMPANY OF AMERILCA

"SEE IT NOW'" featuring Edward R. Murrow,

ﬂ:"_,.-f Alcoa brings the world to your armchair with
i‘l—‘z-'-" Tuesday evenings on most CBS-TV stations.
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Business Flying

DEHMEL automatic radio aids unit js core of Flight Safety’s pilot
training program, flashing simulated problems for any airport to .

CLASSES, like one shown above, are held between instructor and
pilot-co-pilot team. Training program is closely supervised by . . .

LINK cockpit, where trainee is called upon to fly ranges and prac-
tice approaches and holding procedures. Dehmel records actions.

PRESIDENT Al Ueltschi, Flight Safety founder and veteran
transport pilot with a million-mile safety record as business pilot.

Refresher Pilot Training Pays Off in Safety

A private venture in flight safetv, in
the form of a refresher training pro-
gram for business pilots, is paying off
big dividends in higher operating
standards for executive aircraft flving.

sponsor of the program is Flight
Safetv, Inc., operating out of the
former mtemational terminal at New
York’s LaGuardia Airport. Privately
operated Tlight Safety, Inc., (not to
be confused with nonprofit  Fheght
Safety Foundation, Inc.) boasts one of
the fnest pieces of clectronic pilot-
frmming equipment in the business,
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By Frank Shea. Jr.

a Curtiss-Wright Dehmel automatic
radio range. Onlv fAve U. §. airlines
possess comparable equipment.

With the Dehmel and a hand-picked
staff of instructors, the organization is
able to ofter comprehensive courses
that have gained the confidence of
more than 300 pilots from some 47
business hrms who have attended
classes.

*Top Notch Pilots—Al Ueltschi, vet-
cran transport pilot who has also racked
up a million miles of safe flying as a
business pilot, is president of the or-

sanization. Ueltschi is executive pilot
for the president of a major U, §. air
Carrier.

“Business pilots are top notch,” says
Ueltschi. “A look at the safety record
proves it. . . . The figures speak for
themselves.

“But these fellows want to remain
top notch. This means maintaining
their prohciency and keepmmg up to
date on latest operational procedures.

“Airlme pilots are required by law
to take penedic refresher training. Busi-
ness pilots should at least be given the
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Traeking Might path of carly Boeing guided missile,

On its way—a supersonic missile of defense

Bocing’s 1799 Bomarc is an acrial
destrover, designed to strike cnemy
bombers attempting to attack the con-
tinental United States. It is a logical
outgrowth of Bocing's extensive earlier
developmental work 1n the guided
missile feld.

The IF-99’s rocket engine hurtles it
from the ground to its operating alti-
tudes, and to speeds bevond those of
spund. During test flights the un-
manned 99 broadcasts to carth a
complete record of what's happening.
This data, recorded on tape and proc-
cssed through  electronic computing
machines, furnishes mformation about

speed, temperature changes, fuel con-
sumption and countless other factors
vital to continued progress in this com-
plex held.

Bomarc is designed to carry out its
mission under the guidance of radar
and other electronic equipment. These
ingenious devices control the 199
flight path and guide the missile nto
position to destroy the target arrcraft.

Bocing's pilotless interceptor experi-
ence is not confined to work on the
Bomare project. Its earlier program, also
sponsored by the Air Force and known
as GAPA, produced rocket missiles that
attained speeds in excess of 1,500 miles

Boeing is now building a prototype jet transport, designed to be adaptable for either military or commercial
use, The new plane has the benefit of Boeing's unparalleled experience in multi-jet aircraft. It will fly in 1954,

2

an hour, Today Bocing 15 devoting a
substantial amount of 1its engineering
cffort to developing complete systems
of air defense.

Guided missiles, along with strategic
ict bombers, are a strong deterrent
against attack. In each of these fields,
Boeing's contributions are character-
ized by unviclding integrity of design
and construction—and by the sound,
imaginative kind of research that pro-
duced the revolutionary B-47 Stratojet
and the eight-jet B-51 Stratofortress.
These advanced aircraft, In commeon
with the F-99, bear a name you can
depend upon: Boeing.

BOEING

same opportumty to stay on top of
their jobs."”

» Progressive Thinking—Pilot enthus-
asm tor the program would seem to
bear him out. Equally enthusiastic are
the exccutives that these men Afly.
Ueltschi says their foresight and pro-
gressive  thinking have made Flight
Safety a success, noting that “without
their cooperation we never would have
gotten oft the ground.”

In its sales campaign, however, Flight
satety doesn’t go directly to the execu-
tive. Iirst, they work on selling the
pilot. Once he's sold, they team up
together to sell the company.

Ueltschi reports some pilots were
hesitant at frst, thinking it might be
some sort of elimination program. But
once convinced 1t was not, they were
quick to sign up. ;

Flight Safety instructors don't grade
or rate their “students” in any way,
nor can they be coerced into giving
comparisons on pilots—one company’s
against the other's. |
» Fxacting Job—"These boys are good,”
says Ueltschi, “or else thev wouldn’t
be holding the jobs they have. We feel
that, in many respects, the job of the
business pilot is more exacting than that
of any other pilot in the profession. He
must be prepared to fly anywhere, at
any tune, frequently over unfamiliar
routes and into airports with primitive
tacilities.”

He points out that the business pilot
serves as his own dispatcher and me-
teorologist, and occasionally as his own
mechanic, 1

“He must resist any pressure, direct
or mplied, to compromise safety,”
Ueltschi savs. “And his standards must
be the highest—he flies men who are
among the most important and valuable
m the nation.”

Last of more than 800 Banshee twin.jet
carrier fghters was delivered to Navy by
McDonnell Aircraft Corp., St. Louis, Mo.,
(dct. 30. The last Banshee, an F2H-4 all-
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McDonnell Delivers Final Banshee

Ground Training

Fhight Safety trainecs receive a serics
of courses. The first 1s the longest,
lasting about seven days. Then, if
pilots and corporation executives agree
that it is worthwhile, refresher train-
ing 15 given at six-month intervals. Fach
refresher period lasts about three or
four days.

Start of the initial course is a set of

uniform standards for operation of busi-
ness arcraft, These can be applied to
operation of one plane or an entire
flect.
P Performance Analysis—1Then, getting
down to specific crew problems, Flight
Satety compiles an up-to-date manual
tor the type aircraft a particular crew
15 flying.

Information for this manual is not
taken from manufacturer’s handbooks.
Fach aircraft is test flown and put
through its paces. At the end of the
course pilots know just what they can
expect from  their awplanes. Their
knowledge is based on experience, not
figures in a handbook.

Amrcraft  performance analysis  in-
cludes: performance limitations at take-
oft; best power settings for takeoft,
chmb, cruising and high speed, maxi-
mum endurance and maximum range
cruise; single-engine performance; V1
and V2 speeds and fuel consumption.
> Biggest Asset—Mcteorology gets a big
play in the I'hght Safety program. Cov-
cred are such subjects as how to get
maximum mtormation available, weather
situations that cause the most trouble,
flight planning with respect to winds
and weather plus any general recent
developments m the feld.

Biggest asset in the program is the
Dehmel automatc radio range. Inte-
gration of this unit with a Tink trainer

weather model, s seen at the ceremony,

attended by the company's president J. S. |

MceDonnell (third from left) and Comdr.
C. H. 8. Murphy, BuAzr representative.
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| Because the Ice Detector probe required a
| more rugged structure for installation handling

ond contemplated operating conditions. We
also goined a 35% weight reduction, a greatly
expanded operating range, selective sensitivity,
climinated A.C. power requirements and ob-
toined complete reliobility. Agoin proving that
product improvement will result from continu-
ous Research and Testing. The Diaphlex lce
Detector will outomatically sense icing condi-
tions in accordance with MIL D B181. Ideal
tor Jet Engine intokes and Aircraft airfoil
surfaces.

Cook Electric Company

Established 1897
2700 Southport Chicago 14, Illinois

Diaphlex—Aircraft components aond Accessories
* Wireccom—Wire Communication, Protection &
Distribution Apparatus ® Magnilastic—Expansion
Ioints, Heavy Industry Egquipment, ond Airfrome
Structures ® Cook Research Laboratories—B8100
Monticello Avenue, Skokie, lllincis = Metal
Fusion—Heat Treating, Brazing and Annealing
* Inland Testing Loboratories—1457 Diversey
FPorkway, Chicogo 14, lllinois ® Electronic Sys-
tems Division—3415 W, Belmont Avenue, Chi-
cogo 18, lllinois ® Subsidiary: Cenadion Dia-
phlex Limited—Aircraft Components and Acces-
sories, Toronto, Ontario, Canada.
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KLIXON OVERLOAD

Sensing Controls and Remote Control
Circuit Breaker

Remote Control Circuit Breaker — Typical Three Phase Circuit

Remete Centrel Circvlt Breaker- - Iil
o

Typlcal Three Phose Circuil:
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*A typicel single phase circuit uses
a single overload sensing control
with the AC or DC lood wired
through the sensing element to the
relay. The DC contral circuit is pradd 3
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wired through the auailiory switch
of the sensing control to the hold-
in coil of the relay.

These new Klixon Overload Senaing
Controls (D7235 and D7236) an

Klixon Circuit Breaker (D6753) are
designed for remote sensing and indi-
cating of overloads in aircraft systems.

The D6753-1 Manual Control and the
D7235 or D7236 Overload Sensing
Controls plus a relay contactor make up
the entire system. Depending on the
characteristics and the capabilities of the
relay used, this combination is suitable
for protection of A.C.and D.C, circuits of
any voltage, and in A.C. circuits operat-
ing at any frequency. However, the

SPENCER THERMOSTAT

Dividon of Mefals & Confrols Corporation
2811 FOREST 5T., ATTLEBORO, MASS.
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Manual Control is presently designed for
a 28 Volt D.C. control circuit.

The D7235 and D7236 Ovwerload
Sensing Controls are completely sealed,
and the D6753-1 Manual Control suffi-
ciently sealed to make all unirs explo-
sion-proof and resistant to corrosion.

Like all Klixon Circuit Breakers they
are individually calibrated and inspected
for Ultimate Trip and 200% load trip-
ping characteristics, and have very high
shock and vibration resistance.

Write for complete details.

KLixON

enables pilots to practice simulated
1ILS, VOR, VAR and RMI procedurces.

Automatically reproducing almost all
range signals, the unit is able to simu-
late approach trafhic patterns tor any
major U.S. airport. In this way pilots
are able to practice approaches and
holding procedures for different high
density airports. The Dehmel records
their every movement and tells them
where they made mustakes.

Flight Training

Flight training encourages pilots to
reveal their weak points so that thesc
mayv be stressed during the course.

Iach company furnishes its own plane
for the training. Pilot and co-pilot oc-
cupv  their regular positions, and
Flight Safety instructor 15 in the jump
scat. Aircraft need not be taken out of
company scrvice for a consecutive num-

| ber of days, however. TFlight Safety’s

courses can be stagzered so as not to n-
terrupt normal flying schedules.

» Preflight to Airwork—First part of
training is devoted to preflight proce-
dures, covering such functions as visual
mspection, use of check lists, setting up
radio equipment, engme starting pro-
cedures, taxiing and engine runup.

Various takeoff conditions are simu-
lated. Pilots might try one with a simu-
lated engine failure. This could be fol-
lowed by a crosswind takeoff, whilc
others would be made under conditions
of Tow ceiling and limited visibility,
lach procedure is repeated until the
pilot feels he is up to peak fHight per-
formance.

Atrwork covers such maneuavers as

climbing turns, maximum performance
climb, steep turns, recovery from un-
usual altitudes and rapid descent and
pullout.
» Continuous  Refresher—Instrument
navigation training includes radio equip-
ment familiarization, DI ornientation,
ADF tracking, ILS bracketing and ap-
proaches, VOR navigation and let-
downs. Departure procedures for New
York and other heavy trafhc arcas arc
stressed.

Emergency procedures come m for a
lot of attention. Engine, heater and
cargo compartment fires are simulated.
Items such as feathering and unfeather-
ing, smoke removal, hvdraulic pressure
fatlure, fuel dumping and use of oxy-
gen equipment are given heavy cover-
age.

Landings are a major consideration.
Fractice runs are made with one engine
out, bucking a cross wind or under sim-

| uvlated weather minimums, Zero flap,

ecmergency brake operation and refused
landings also are covered.

Ueltschi sums up the Flight Safety
program this wav: “Continuous re-
{resher training to keep an already pro-
ficient pilot up to his top performance.”
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CUT OFF ALONG THIS LINE

BERCO'S ““GUIDE TO SELECTING WIRE ROPE”
WILL HELP YOU SPECIFY THE MOST
ECONOMICAL CABLE FOR EVERY NEED.

For cvery service requirement there is one particular
cable that will do the work better—last longer—cost less
than any other. That cable is designed to offer the right
amount of resistance to bending, impact, heat, corrosion.
It is strong enough to be safe under its required operating
conditions, yet it is light in weight.

Berco’s “Guide to Selecting Wire Rope” is designed to
help you specify the best cable for every service. It ex-
plains clearly and concisely the critical factors in cable
design, and contains easy-to-use tables giving breaking
strengths, weight per 100 ft. and other data for the most
commonly used aircraft cables, hoisting slings and moor-
ing lines. Send for a copy today together with Berco's
handy “Wire Rope Data Sheet” for writing specifications.

"'-..h_'.

Return the coupon ’
today. fm

H ——————————————— By e —

|

: Bergen Wire Rope Company :

| 14 Gregg Street

| Lodi, New Jersey BE cn
| | |

| Gentlemen, HIHE ROPE
| Kindly send me a copy of vour brochure

: “Guide to Selecting Wire Rope.”

| Company. oo X

: Address e S
I A= et - .. e e

: City s Siale

I Signed by_ e

: Position o
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ONLY A TRICKLE of workers, compared to customary heavy trafhe, passes ont the SUPPLIES COME THROUGH with-

gates at 4:30 shift change under eves of orderly pickets that encircled plant, out interference but jam warchouses.

™
I

DESERTED F-86F ASSEMBLY LINE at North American Aviation, Inglewond, Calif., after strike started Oct. 23.

Pict]]re Study ()f NOI’th American Strike FEDERAL MEDIATOR John Fenton UNION AND NORTH AMERICAN NEGOTIATORS swap arguments  at

tries to keep megotiations going smoothly.  swank Mirmmar Hotel in Santa Monica. Union asked 26 cents-an-hour wage increase.

SUPERVISORY PERSONNEL took ENGINEERING DEPARTMENT on the job during the strike, typical of 15,000 s — Lh ; ; o _
iy ol gl ol T professional-clerical employes who remained in the plant after 19,000 workers went out. HE'Eﬂl*TlﬁTﬂH. for ST:rllcmg UAWP_IG “ml-:t:rs at HU\. listens HEGDTIATI‘JH Eﬂ!.' .I"'h-‘nth American l-cruks weary as talks dr?g

. intently as North American representative gets in a point. on. Stnke of 33,453 idled three plants in California and Ohio.
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Can you see the BIG difference?

On the face of it, Avien’s Two-Unit
Fuel Gage looks like previous systems,
but there’s a big and important differ-
ence behind it all.

Behind this Avien dial face (shown here three times actual
size) is Avien's brand-new concept of fuel gage system
“packaging.”

Previously, you'd find these units behind a dial: an indica-
tor case, motor and balancing potentiometer; and elsewhere
a bridge-amplifier, a shockmount and a tank unit.

Now, in the Avien Two-Unit Gage, the necessary com-
ponents for the bridge and amplifier functions have been
built right into the indicator case.

The result: a fuel gage system of “plug-in, plug-out” sim-
plicity, which weighs 509 less and eliminates the need for
any field calibration.

What a BIG difference this makes in money!

First of all, the basic system costs less. Less time is spent
in installation. Less wiring and connectors are needed. Less
maintenance is required, because there are fewer components
to maintain. Trouble-shooting time 1s cut for the same reason.
And fewer parts must be stocked for maintenance and repairs.
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Because of this new package, Avien gages are now “shelf
items.” They're completely interchangeable in the aircraft
for which they are designed.

Additional functions for fuel management can be easily
integrated into the basic Two-Unit system.

The Avien Two-Unit Fuel Gage is now available to meet

your production programs, The indicator is available in either
large or small sizes, with all varieties of dial configurations.

Every month, Avien produces over ten thousand major
instrument components for the aviation industry.

The Avien Two-Unit Fuel Gage will make such a BIG
difference in your cost sheet, we suggest that you write or
call for more information today.

AVIATION ENGINEERING DIVISION
AVIEN-KNICKERBOCKER, INC.
58-15 NORTHERN BOULEVARD, WOODSIDE, L. 1, N. ¥,

NAL Asks No Subsidy
For Copter Operation

National Airlines has asked Civil
Aeronautics Board for immediate per-
mission to start nonsubsidized heli-
copter operations in Florida, thus by-
passing protracted certificate hearings.

National, with one Sikorsky 5-55 and
options for two more, 15 the hrst air-
line to go mto nonsubsidy copter
operation. (Aviarion Week Oct, 26,
p. 91).

NAL says it wants a temporary CAB
exemption to prove that the public
will respond to the service in suff-
cient numbers to make it a success,

Such anthority would be similar o
CAB's experimental aircoach  permits
and blanket exemptions to airfreight
operators in 1947, National savs,

The carrier proposes to trv a charter
rate of 52 per plane-mile.

The south Florida area that National
proposes to serve 15 “an ideal area for
the conduct of an experimental opera-

tion of this type,” NAL savs in its |

application. T'he airhne cites:

® Ideal weather.

¢ Terrain of many  bays, inlets 1n
swamps that make copter transporta-
tion most desirable because surface
transport 15 circuitous.

e Vacation market of “unparalleled |

volume,”

* Racetrack, airport and fishing trans-
port requirements suited to shorthaul,
high-price copter transport.

e National is the only local service car-
ner operating in the area.

Improved Turboprops

Boost Viscount Power
(McCraw-Hill World News)

London—Improved guide vanes and
turbine blades of the Vickers Viscount's
Rolls-Royee Dart turboprop powerplants
are expected to provide the planes with

80-90 additional horsepower at cruising |

conditions, increasing the transport’s
speed by approximately 15 mph.

A reduction in specific fuel consump-
tion is also gained, Vickers claims. The
new engines are rated at 1,550 shp. on
takeoff.

All new Viscounts on order will have
the modified powerplants and earlier
planes will be fitted with these engines.
The additional power eventually will
permit operating the Viscount at 60,000
Ib. gross takeoff weight, compared with
the present limit of 58,500 Ib.

Cruise performance figures for the
Viscounts with the updated Darts (cur-
rent performance shown in parenthesis):
331 mph. at 15,000 ft. (314); 329 mph.
at 20,000 ft. (311) and 323 mph. at
25,000 ft. (304).
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PRODUCTION ENGINEERING

Fairchild Stresses Slmpllclty in J44 Jet

ONE APPLICATION of Fairchild’s J44 is in Ryan’s Firebee target drone shown just
after release from Douglas B-26 mother plane over New Mexico desert.

J44 CUTAWAY reveals engine's major components surrounded by load-carrving
monocogue shell. Details of these parts are identified in the exploded view below.

Turbine }"urmm? shaft
I'I-"-l"I:F EE-I'E\ .
_h""-._
Exhausrt Ei?‘g;fﬂw chamber inner housing —s
se:r;'m;; h /
~ 0

Nozzle Chamber culer housing —s—

bearing
cage

Combustion
chamber /

Fuel manifold

J'irfﬂﬂﬂfﬂ-ﬂ' uve shell
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Compressor housing

Center suppor!l

® Engine’s original design
was for expendability, but
its features would lend it to
long-life uses as well

By Irving Stone

The 1,000-1b.-thrust Fairchild J44 15
the first U. 5. turbojet engine designed
from the start for Expcngﬂhlhh—ﬂ jet
engine to power target drones and one-
shot missiles.

Reduced to a dependable bare struc-
tural minimum for the job it must do as
a relatively “short-life” engine, the J44
Lln]:nhmuﬂ,:-. simplicity and manufactur-
ing economy. For example:

° A simple monocoque cowl carmes the
cngine load.

e Comparatively few assemblies are in-
volved in the enginc’s makeup.

e Machined parts are held to a mini-
T 1TL.

® I'uel nozzles are of the home oil-bur-
ner type, cost only about 80 cents cach.

The engine 15 an ingenious piece
of work from design conception to its
execution on the production floor. And
although designed to be Expunr:];lhl:?,
results achieved indicate that the J44's
features are readily applicable to “long-
life” jets for piloted vehicles, it is re-
[Jﬂ'rh_ci Engine lLife already has been

Turbine shaft housing — .{:'.-'ffuﬁf;/

—@

Front beagring coge

Fuef

ﬁﬂfr&

Accessories
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‘Compact, Rugged and Highly Producible . . .

B s el
EECESS

ComanPRESTOR

Akl HCUSENG D PLADHE &G LIRRRLT

FLEL YaLYE

COMPEELSON, FELLER SHAET ATLERMELY

il BEAIR PORT

COMPRESSOR HOUSING has bearing cage, mount for the IMPELLER is hooked to turbine wheel by large-diameter ]mllﬂ-w'
accessories, and integral oil tank ahead of the impeller area. shaft which uses a bolted connection at Hdnged ends. g

COMBUSTION CHAMRER MOUNTING BRACKETS

OUTER HOUSING

FUEL NOZILE
ACCESS HOLES

DIFFUSER VANES

ElFFU"I.‘En'

DIFFUSER INMER MOUNTING 5TUDS

CONE

DIFFUSER is one-piece magnesium casting containing 39 vanes. COMBUSTION CHAMBER viewed from rear clearly shows

Unit is riveted to combustion chamber onter housing, annular configuration. Dome carries 12 inexpensive nozzles.

3 LONG TURBINE

P a
TURRIME HOUSING = :E;L :E? o

ASSEMBLY

appreciably extended from the original
qualification-test time, it is said. STATOR VANES

» Long in Missiles—Although initially
ldLntlELd by its creator, tllf..tf ngine Di-
vision of Fairchild Engine and Airplane
Corp., as 2 |:rmurp]mt for Rvan Acro-
nautical Corp.’s Fircbee target drone,
the J44 saw mmalc SCTVICE h:nw before
the I'irebee was operated. The engine
has been a jet musele for U. S, guwded
missiles that have been fired since 1950,

In the Firebee application, where the
drone has been recovered by parachute,
the recovered engine (Model [44-R-12)
has been used repeatedly in flight sched-
ules.

A larger-thrust version of the J44 15
now being developed for other spe-
cific missile and target drone applica-
tions, AviaTion WEE & has learned.

» Fresh Appmach-]}mgu of the J44
was laid down in 1947. A nigid mihitary  TURBINE HOUSING is welded to cast EXHAUST SECTION houses the rear
requirement of size, 1,1,5_1ght and thrust one-piece nozzle of shronded stators. bearing, strut supports for engine shell.

l : EXHAUST MOZZLE EXTENSION

o

EXHAUST NOZZLE

LEFT HAND TUREINE
ROTOR SUFPORT STUDDING
ASSEMBLY

IUrdiHE SEARI
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New!

CASTER & WHEEL

Wrife for

yowr copy today

DARNELL CASTERS
& E-Z ROLL WHEELS

Always
and E

SAVE EQUIPMENT
SAVE FLOORS
SAVE MONEY

and TIME

DARNELL CORP,, LID,

DOWMEY, (Los Angelos County) CALIF.

- |
60 Walker Stroot, New York 13, M. Y.
3& Morth Clinton, Chicago &, lllincis
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| controlled makeup of the powerplnt.

The engme was slated for expend-
able -L]rum and nussile applications at
a time when drone-recovery rates were
expected to be low. or this reason, the
engime was put thiough only a 124-hr.
1.|1I:l]lh[ ttion  test.  This amount of
“bualt-in™ time was considered neces-
sary merely to protect personnel during
“l-:lIH'Ir.l runup and vehicle ]I1I1IE|I[I1':"
aperations,

iven though the engine was consid-
cred a short-life i.]!."ﬂ‘-"'ll airchild’s en-
cieers starked from scratch with an
open mind for a fresh approach to mect
the milikary requirements, rather than
cobbling some existing design for down-
grading, designwise and materialwisc.
The result was a compict, rugged, high-
producibility design.,
> IMive-Section "'LI.lLr:up—IhL J44 com-
priscs  five  main  sections—aceessory,
compressor, combustion, turbine, andl
the exhanst section,

Completelv  assembled, the engie
weighs 303 1h. drv, minuns some cquip-

ment. Its overall length is only 73.7
its dunmeter 1s 22 in,

It 15 canbilever-mounted  installa

tion, sccured to the airframe by g
clamp on the compressor housing fange.
The engine also can be adapted for
-point mounting, with no trunnions
protruding outside the engine'’s diame-
ter. Center of gravity of the engine
is on the centerline of the Cngine cowl,
about 20 inches aft of the nmnnims;
Range.
P Accessones— | he acccssory sechion s
mounted as a umt on the central por-
tion  (front bearing support) of the
compressor mtake  housing’s  forward
end, It is secured to the housing with
cight bolts, and 15 easily remow: 1ble by
one man  for IL|}|LILL1I1L’II!' as a4 unit
when any of its components reguires
SCTvice.

The accessory scction consists of a
drive housing-and-gear assembly accom-
modating an alternator, tachometer gen-
crator, fu:,l pump, fuel filter, govemor,
ignition cml, and power lever control
actuator.

» Mixed-Flow Coempressor—1he com-
pressor is a mixed-flow type. It is a cen-
trifugal impeller unit which takes i
and disch: irges the air axiallv, It chim-
mates the pmduthnn disadvantage of
the numerons rotor and stator blades

ar—meer § BTl © g il

e anl R L LT PR ate=ur iy YT Y

e Sl T cem iy

COOLING air and gas flow path through
J44 is delineated in this sectional view of
engine. Centrifugal compressor’s air intake
and  discharge embaodies axial fAow.

o —

e ——
=

" LLENN s, Tomas

e TEATRT

R

LUBE SYSTEM is simple arrangement,
il reservoir is integral with compressor
housing.  Pressurizing air is  bled  from
impeller discharge.

mvolved mm the axial-flow tyvpe of com-
pressor. Compressor pressure ratio is

2.5 to 1 at rated speed.

Actually, the impeller is a three-part
assembly—front, intermediate and rear
sections—joined at the hub by steel
rings. The mtemal splines of the three
impeller sections are aligned on assem.
bly for engagement 1.1.|t|1 the splines on
the compressor impeller shaft.

The load which would be imposed
by pressure plus centrifugal forees was
comsidered to be too much for a one-
picce cast ampeller, llence, the front
nnpeller section (inducer) 15 an alumi-
num  castimg, while the intermediate
and rear impeller sections are machined
from magnesium  forgings. In  the
latest production model (J44-R-20), the
mpeller will be a two-picee conhgura-

tion—one casting plus one forging.

» Bearing, Housing—l'orward end of
the compressor impeller shaft is coupled
chirectly  (bv mternal splines) to  the
accessorv shaft for rotating the gear
drives. Aft end of the 1Elt|}L'”LI‘ shaft

15 Hanged for boltimg to the fHanged

CANTILEVER MOUNTING feature of J44 would permit attachment to rear end of
missile, as shown, without any acddditional aft support on the Ellginﬂ frame,
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“It’s the New Learcraft Speed Conversion!”

Over 270 mph cruise, Increased range. Shorter take-
off. Faster elimb. Improved single-engine perform-
ance. Stronger structure. Lower cabin noise and
vibration level. Larger cockpit. Better visihility.
Improved control pedestal design and arrangement.
Easier and lower cost maintenance. Lower operat-
ing costs, Superfine cabin design and furnishings.

These are a few of the many good things you get
with a Leareraft conversion package.

How can so much be done for a Lodestar? By
applying thousands of engineering man-hours, thou-
sands of shop-hours, hundreds upon hundreds of
wind tunnel and flight-test hours, and 20 years’ first-
hand study of executive aircraft requirements.

Orders are being aceepted now for 1954 delivery
of a complete Learcraft package, including basic
airframe, or for the Learcraflt modifications applied
to your own Lodestar. Direct inquiries on your

company letterhead to:

LEARCRAFT CONVERSIONS, INC.

SANTA MONICA AIRPORT, SANTA MONICA, CALIFORNIA




How Fairchild Assembles the J44 Jet Engme i s

1 Exhaust section 15 hrst major component 2 Turbine wheel with large diameter shaft 3 Turbine housing containing cast nozzle
in the jiz. Bearing retainer is secured. fits into rear bearing with stub shaft. assembly is slipped over turbine shaft.

a4 Diffuser with combustion chamber 5 Impeller fits over extension shaft also 6 Compressor housing covers impeller and

outer housing riveted to it is installed. used to drive gearing for accessories, attaches to studs on diffuser flange.

7 Monocoque shell slips over engine 8 Accessory section is attached by eight bolts to center portion of compressor housing

body after assembly has been inverted. for completion of major-assembly job. Center housing also contains front bearing.
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J44. Characteristics

8 Thst: I coaciesemsssrssss 1,000
® Engine Speed, rpm. .........] 3,780 |
® Pressure Ratio .. ol |

e Weight, 1b,, dn. Il-:.'«'a fl t.l ilttu‘
nle neter nuuntm’ alternator,
electrical o IHL and terminals, and
power control actuator and ]inl:n:_;l:. 303

8 Diameter, m., DESIC ..o vn v eress s Bl

® Length, in, (with accessones). ...75.7
ilrrmh] Aved. sq. Bt va 208

® Specific W ngh’f 1b./1b. thrust....0.3
® [hrust/ Umt FFrontal Area,
TS I s e i 3758

end of the large-diameter compressor-
turbine shaft.

This arrangement allows a small
front-bearing to be carried on the com-
pressor shaft, instead of on the much
larger turbine shatt. The small-diameter
hﬂrmﬂ' mvolving less linear travel for
the balls, is subjected to lower centri-
fugal loads, hence has greater capacity

to withstand gyroscopic loads of the
{.HFhI]IE

T'he same step-down shafting arrange-
ment aft of the turbine gives the same
small-bearing benefits. Both front and
rear bearings may be removed and re-
placed without disassembly of the en-
f’LI'l{.

Supported by four radml struts, the
center portion of the compressor intake
housing not only serves as a mounting
case for the accessory section, but acts
as a cage for the front bearing, as well.

Front half of the compressor hous-

mmg 15 cast hollow to serve as a reser-
voir for the engine oil supply.
» Diffuser Plus Can—The diffuser is
One-plece magnesium L'I‘-.lll'lf-’ consisting
of an outer shell and an inner shell
with 39 vanes hl:twccu. Irt‘.lnt flange
of the diffuser has studs for attachment
to the rear flange of the compressor
intake housing.

The compressed air flows through the
diffuser vanes and the velocity is de-

creased, with a boost in static pressure

just before entering the combustion
chamber.

In the new production model, the
diffuser inner shell may have the vanes
cast integral with it or welded to it and
wrapped with a shell of sheet metal,

‘The stainless steel combustion cham-
ber is annular, This conhguration was
selected because it is cheaper to build
than incorporating a lot of cans; it is
lighter, simpler to assemble, Outer hous-
ing of the combustion chamber 15
riveted to the rear of the diffuser’s
outer shell (shroud), so that the two to-
gether make a single assembly. The
[flﬂ'll}ll‘ﬁl'l.[]ﬂ I:.]'Iu_':lﬂ'l.h{'[' IMNCT lllﬁ].l"_.]'l:'l':r lﬂf]
the turbine shaft housing are riveted to
the rear of the diffuser inner cone, form-
ing annular passageways through which
cooling air passes to insulate the com-
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TEADE HMANK
HiS. U, & FAT. OFF.

FUEL

INJECTION NOZILES

SPECIALISTS IN DESIGN AND PRODUCTION

SPRAY ENGINEERING COMPANY

ENGINEERS AND MANUFACTURERS

108 CENTRAL STREET - SOMERVILLE 45, MASS.

wind
tunnel

Models by Aerclab Are . ..
Delivered on Time!
Always in Tolerance!

In nearly ten years of building

precision wood and metal
models for the U. 5. Aircraft

Industry, Aerolab has yet to
miss a tunnel date, or to have
our workmanship receive any-
thing but the highest praise —
Wind Tunnel, Free-Flight, Rockef,

Flutter and Spin Models Designed
ond Built by Acrolob

development co

aem | ab pasadena 3, calif.

aerophysics rese:rrch equipment

SPE:I'h-:unun insulating sleeving
that fully meets Military and Air
Force Specifications.

Plus, o long experience in this field
that saves you purchasing and in-
spection headoches.

No wonder Resin Industries is the
largest supplier of vinyl sleeving to
the aircraft industry.

Write for specification data and
samples.

[ & Y
esinite
RESIN INDUSTRIES, INC.

315 olive st. - box 1589 - sania barbara, cal.

| SPECIALIETS IN VINYL SLEEVIMNG AND TUBING FOR
| THE AIRCRAFT, ELECTROMICS -AND MEDICAL FIELDS
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“Know=-How’’

The “"Know-How’” to Mass Produce
Precision Hydravlic Equipment

The hand pump shown above is a typical example of Warner's
ability to mass produce precision hydraulic equipment. This
pump is used in connection with a special ordnance application
requiring high volumetric efficiencies and must be produced to
very close tolerances.

Warner is qualified by experience and facilities for the design
and production of hydraulic equipment for a wide range of uses.

Warner engineers will welcome an opportunity to assist you in
the development of special hydraulic equipment to meet your
particular requirements.

Send for your copy of an illustrated folder describing typical
examples of Warner Hydraulic Equipment.

%ﬂl&l’ DIVISION OF DETROIT HARVESTER CO. OF N.Y. INC.

21533 GROESBECK HIGHWAY = P.O. BOX 3886 « DETROIT 5, MICHIGAN
DESIGNERS AND MANUFACTURERS OF PUMPS # VALVES @ ACTUATORS

i R e o Wiy iy N e
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I'UEL AND CONTROL system details
in J44 are illustrated in this schematic.

bustion chamber from the remainder of
the engine.

The combustion chamber utilizes six
mounting brackets placed around the
outer wall for attaching and spacing
with relation to the chamber's outer
housing.

» Chamber Flow—The greater portion
of the air from the diffuser enters the
chamber through two annular passage-
wavs. One of these is formed by the
inner wall of the combustion chamber
and its inner housing. The second

| passageway is formed by the outer wall

of the combustion chamber and its
outer housing.

Air through these passages enters the
combustion chamber through a series
of openings in the inner and outer
walls, mixes with the hot gases resulting

| from fuel burning in the primary zone

and lowers the temperature to a value
suitable for entering the turbine section.
» Nozzle Data—Spaced around the com-
bustion chamber dome are 12 holes to

| accommodate the fuel nozzles. These

nozzles—hxed-orthee units carried on 2
manifold—are similar to the home oil-
burner-type, but have a bigger open-
ing. They are rated at 18 gal./hr. Each
nozzle costs about 50¢, Fairchild en-
gINELTS sav.

Checks are run on the nozzles to get
a group of 12 with the same relative
spray characteristics. This selective pro-
cedure takes time, but is permissible
because of the inexpensive nozzles used.
P Turbine Area—The turbine housing
assembly consists of an annular shroud
welded to a turbine nozzle. The nozzle
15 a one-piece casting with stator vanes
and vane shrouds integral. Front end of
the nozzle mner shroud supports the
turbine shaft housing, while the turbine
housing supports the rear of the com-
bustion chamber housing.

The turbine disk has 46 high-tem-
perature cast blades welded to its
periphery.  Space between the blade
root webs serves as a passage for cool-
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ELECTRICAL wiring diagram indicates

circuits for J44 operation.

ing air. This cooling air reduces heat
transfer from the blade to the disk rim
and to the turbine shaft extension on
the rear of the disk, This small stub
shaft allows the use of the small rear
bearing, outside the turbine area.

A Aanged hub on the front of the
turbine disk provides for a bolted at-
tachment to an external flange on the
turbine shaft. This is a departure from
the conventional practice of having the
turbine disk and shaft integral.

In the Fairchild design, the turbine
shaft is a large-diameter seamless piece
of tubimg. Its large diameter gives it
suffiicient torsional rigidity so that only
the two bearings are required.

An imternal Hange on the front end
of the large-diameter shaft connects to
the compressor shaft,

The exhaust section is comprised of
the nozzle, a nozzle extension, the tur-
bine rotor support assembly (the rear
bearing cage) and hollow struts.

» Monocoque Shell-Military require-
ments specified that the engine would
have to have an enclosure. Fairchild

cngineers reasoned that they might as |

well put this enclosure to work. This

plan resulted in a strong monocoque |

aluminum alloy cowl, suthciently light
s0 that one man can lift four of them.
This monocoque shell supports the aft
end of the engine, affording enough
rigidity to permit cantilever mounting
at the front end of the engine.

This is the method for mounting in
the Firebee, and is also applicable for
engine attachment to the aft end of a
missile. Even in parachute recov-
ery of the Firchee, where the rate of
descent is about 16 feet per second, the
mountmg and the entire engine struc-
ture stands up,

A machined flange riveted to the for-
ward end of the cowl carries 24 studs
for attachment to the compressor in-
take housing. The aft end of the mo-
nocoque shell is bolted to the tapped
ends of the struts radiating from the
rear bearing cage. In the new produc-
tion model, the cowl will extend only
between the compressor housing and
nozzle housing.

A removable plate in the cowl gives
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STRATOFLEX, INC. - FORT WORTH, TEXAS
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For Leakproof Sea
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Every NEW
410 mph. DC-7

Uses

PASTUSHIN
FLUID-TIGHT
RIVETS

Every one of American
Airlines' new standard of ‘
air transportation luxury,
the DC-7, leaves the
Douglas factory equipped
with Pastushin Fluid-Tight
rivets for perfect leak-
roof sealing of integral
uel tanks. I

Pastushin Fluid-Tight riv-
ets have flown over one
million hours in other air-
liners of American’s fleet
of DC-4, DC-6, and DC-
6B's, saving American
hundreds of hours of time
in maintenance of integral
fuel tanks.

CHECK THESE & ADVANTAGES

. Completely leakproof
. Easy to install
. Full rivet strength values

. Replaces standard AD
rivets without loss of
joint efficiency

. Uses conventional rivet-
ing tools and methods

6. All sizes and shapes

available

Write far full informa-
tin and caralog PI-2

g "
lllllllllll
Pang

Excellent opportunities
for electrical engineers!

el

PASTUSHI

INDUSTRIES, INCORPORATED

201 Mo. Praoirie Ave. ® Hawthorne, Calif.
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access to the single sparkplug in the
combustion chamber.

Turbine loads passing into the rear
bearing are transmitted to the bearing
housing and from there to the struts.
From the struts the load is transmitted
to the monocoque shell, which cames
it forward to the front end of the engine
at the mounting flange.

A hole on the engine mounting

flange receives a dowel located in the
mating flange on the airframe. This
zives a means of indexing the engine on
the airframe as well as a methed for
preventing rotation of the engine with
respect to the mount. The ring-type
clamp surrounding the engine and air-
frame flanging not onlv permits rapid
installation of the jet in the plane but
also would allow quick jettisoning of
the engine during flight.
» Cooling Scheme—Some of the air led
into the diffuser cavitv passes between
the turbine shaft and its housing, then
flows along the front face of the turbine
disk, and passes into the exhaust area
through the passages between the root
web of the turbine blades.

Cooling air also flows between the
combustion chamber housing and the
engine cowl, passing into the turbine
bearing cage through one of the support

| struts.

This entire internal flow is meant to
prevent hot exhaust gas from entering
the turbine bearing cage, reduce cowl
temperature at its rear end and to direct
lubricating o1l against the turbine bear-
ings.

Four scoops mounted on the aft
end of the engine collect ram air and
direct it through the sheet metal strut
housing to the rear bearing cage. This
air exits through the inner tail cone of
the exhaust nozzle. When ram air is
not available, as during ground opera-
tions, a funneclshaped diffuser con-

| nected to the mner tml cone serves as

an ejector for drawing cooling air
through the four scoops and the bearing
cage.

In the latest production version of

the J44, thesc rear scoops will be elim-
inated because improvements will in-
sure enough air supply to the bearing
even during ground operation.
» Lube System—The J44 uses a non-re-
turn lubrication svstem. This elimi-
nates many sealing considerations—for
example, rotating seals are eliminated
completelv.

Compressor air does the job of a
pump. Oil in the integral reservoir of
the compressor intake housing is kept
under pressure from the impeller dis-
charge. This pressure forces the oil
through a small orifice directly ahead of
the compressor bearing. Pressure air also
passes across the orifice to give a spray
effect around the bearing.

The turbine bearing is lubricated in
much the same manner. An oil line

TOOLS required for engine's assembly or
disassembly include only one special unit,
compressor shaft-nut wrench, shown under
torque wrench at top.

trunnions (inside the shell) plus an aft
support (inside fairing) on rear bearing
frame. This differs from mounting on end
of a missile, which is cantilever support.

connects the reservoir with one of the
rear-bearing-housing struts, for a pipe to
carry the oil directly to the rear of the
turbine bearing. Air from the cowl pas-
sage blows across the end of the pipe
to give a spray enveloping the bearing.
The spray is then vented out the tail-
cone,

»Fuel System—Fuel from the Fuel
pump passes through a filter to the gov-
ernor. Flow through the governor is
metered by a sliding valve, whose move-
ment is controlled by flyweights rotated
by the accessory drive. A differential re-
lief valve in the governor bleeds pressure
from the fuel pump to maintain 75
psig. above engine requirements.

Fuel from the governor passes
through a nipple in the accessory drive
housing., The nipple is aligned with a
drilled gallery in the compressor intake
housing. The gallery in turn communi-
cates with the fuel line connected to
the intake port of a fuel valve mounted
on the compressor housing.

The fuel valve is actuated bv a con-
tinuous-duty solenoid, When the sole-
noid is energized, fuel flows through
the valve to the fuel manifold. When
the solenoid is de-encrgized, the valve
closes and fuel is bypassed inside the
valve and recirculated to the fuel pump.
Another bypass in the valve permits
all the fuel remaining in the fuel mani-
fold to be drained overboard.

» Power Control-Fower output of the
engine is controlled by the governor,

AVIATION WEEK, Movember 30, 1953

which in turn is controlled by move-
ment of a power-controlled lever
actuator. When the actuator 15 ener-
gized, its arm travels through an arc
and attached hnkage transmmts move-
ment to the throttle lever of the gover-
nor. This lever puts a load on the
sovernor flyweights and in turn these
are coupled to the metering valve.

A constant engine-rpm. is maintained

according to the requirements estab-
lished by the actuator,
» Electrical-The electrical system in-
cludes the tachometer generator, alter-
nator, an actuator, fuel valve solenoid,
ignition coil, sparkplug, exhaust nozzle
thermocouple, and associated wiring
and connectors.

All wires are connected to a discon-
nect assembly for attachment to the
electrical system of the airframe.

» Buildup FEasy—Basic scheme for
building up the J44 on the assembly
floor is a simple one:

e Assembly starts with the mstallation
of the exhaust section in a simple ver-
tical jig.

® Rear bearing is installed and retained
in the bearing housing.

e Turbine and shaft assembly is inserted.
e Turbine housing, containing the
nozzle, is slipped over the turbine shaft.
¢ Diffuser and combustion section 1s
slipped over the turbine shaft.

o [mpeller is installed.

e Compressor housing and front bear-
ing assembly are attached next. At this
point, the jig is reversed around pivots,
so that the aft end of the engine 1s up
for next step.

e Monocoque shell is slipped over the
engine for fastening to aft end of com-
pressor housing and struts of exhaust
section. This fundamentally completes
the assembly, except for the installation
of the accessory section on the front
bearing housing.

Assembly or disassembly of the en-
gine requires relatively tew tools. The
only special tool required is a com-
pressor shaft-nut wrench.

Stanley Plans New

Aircraft Factory

Stanley  Aviation Corp., Buffalo,
N. Y., 15 preparing an industrial site
near Denver for construction of a $500,-
000 plant to house a substantial part of
the company’s present operations.

President Robert M. Stanley says the
new Denver plant will be ready to begin
operations next spring. Bulk of the com-
pany’s production activity eventually
will be transferred from Buffalo to Den-
ver. There will be about 300 fewer
cmployes at the Buffalo plant, which
now employs 550 workers.

Stanley’s engineering and research
and development departments will re-
main in Buffalo.
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Most everything can be said about these U. S. Navy aircraft
except how fast, how high and how far their Westinghouse
turbojet propulsion will push them.

Westinghouse jet engines are designed to provide high
aircraft performance and reliability with a minimum of main-
tenance. These were made possible by America’s first axial
flow jet engine, built by Westinghouse to give such features as
smaller engine diameter, lighter weight with greater thrust and
simplified method of assembly.

These Westinghouse contributions come from the long experi-
ence, productive skill, and facilities of the Aviation Gas Turbine
Division. A long-range program concentrates on advancing
jet engine performance to highest possible levels for qualifying
America’s air arm to outfly, outfight and out-perform wherever
and whenever needed. Westinghouse Electric Corporation,
Aviation Gas Turbine Division, Lester Branch P. O., Phila-
delphia 13, Pennsylvania. J-54028-A
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Douglas F3D “Skyknight”, night fighter
with advance radar for tracking, seorch,
fire control, and tail warning.

Side view of Westinghouse J34 turbojet and front view of J40 turbojet, showing
the singular Westinghouse feature of smali diameter and reduced frontal area.
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Convair XF2Y "Seo Dart”, twin-jet water
based fighter,



Why Ryan Bets on Side-by-Side Trainer

® Faster learning, greater
safety are among advan-
tages company sees in Model
72’s seating arrangement.

San Diego, Calif.—Ryan Acronautical
Co. has revived interest in the idea of
a side-by-side primary trainer for U.S.
military pilots with its entry of the
Model 72—a modified Navion—in the
Navy's primary tramer competition at
Pensacola, Fla. (Aviation WEeek Oct,
12, 1953, p. 25; Nov. 2, p. 26; and Nov,
16, p. 7).

The other contestants are Temco's
Plebe and Beech’s Mentor.
> Not New—5Side-by-side flight training
for military pilots is not new.

Many U.S. cadets trained side-by-
side for World War II in basic and ad-
vanced flight school in such trainers as
the AT-17. Britain has several ad-
vanced side-by-side trainers such as the
de Havilland Vampire and the proto-
type Avro 707 delta trainer.

Sweden has a side-by-side primary
trainer, the Saab SK.50 Safr.

Significance of the Ryan shift, how-
ever, is that the firm formerly was one
of the foremost builders of conventional
tandem trainers, well known to World
War 1l cadets.

Ryan not only built primary trainers

but also operated flight schools for
AAF cadets, thus gaining a great deal
ot experience in the initial training of
military pilots. For this reason, Ryan’s
switch from tandem to side-by-side de-
sign will receive serious attention, re-
gardless of the merits of the aircraft it
has entered in the Navy competition.
» Side-by-Side vs. Tandem—The firm
now believes the side-by-side trainer
ofters many advantages over the old
style.

Ryvan engincer and Washington
representative G. C. Danch has made a
technical study of the advantages of
side-by-side vs. tandem trainers which
the company feels builds a strong case
for the side-byside primary flight
trainer.

Tendency in the U.S., with its PT
and BT series and AT-6s in both Air
Force and Navy versions, has always
been toward the fore-and-aft seating of
student and instructor. But Danch
argues that a study of the fundamentals
of flight training may show this design
to be based on faulty reasoning.

Although psychologists agree that the
andio-visual combination is the most
important element in the learning proc-
ess, Danch points out, a tandem seating
arrangement penalizes this factor.
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SIDE-BY-SIDE SEATING of instructor and pupil in the Model 72, Ryan Aeronautical
Co.'s entry in Navy primary trainer competition, counld start U. S, trend.

“To a considerable extent, the ability
of both student and instructor to de-
rive maximum benefits from audio-
visual learmning depends on the prox-
imity of the student and his instructor,”
says the Ryan engineer. “Audio-visual
means that we learn primarily through
what we see—observation; or what we
hear—communication.”

» Audio-Visual Leaming—A student ob-
serving an  instructor demonstrate a
flicht maneuver learns from threc
things, Danch savs:

e Watching the motion of the airplane
with respect to the horizon.

e 'ollowing through and watching the
motions of the cockpit controls,

e Watching the instructor’'s physical
actions during the maneuver.

He believes side-by-side seating offers
the maximum potential for these.

OFf the other half of the combina-
tion, audio learning, Danch has this to
sav: “An explanation or instruction over
an intercom is generally not as satisfac-
torv as a directly spoken communica-
tion. Factors such as clarity, noise-free
character and fidelity of the intercom
svstem will all affect the student’s un-
derstanding.”

» Primary Training—Noting that the
hasic purpose of primary Hight training
15 the acquisition of new skills by the
student, Danch lists these problems
which the student must overcome to
acquire the necessary skills:

® He must overcome any fear of his new
cnvironment. He must acquire conf.

dence m the airplane, the instructor
and himself.

¢ He must develop the proper motor
coordination skills necessary to initiate
and maintain a desired attitude or per-
form a given maneuver.

¢ He must acquire the judgment neces-
sary to perform safe solo flights, through
cxperience and practice.

e He must become familiar with pro-
cedures, routines and proper operation
of the airplane and its controls and
components.

A supplementary objective, Danch
points out, is the early weeding out of
those students who are unsatisfactory
pilot material.

“Satisfactory attainment of these ob-
jectives of primary flight training is
obviously dependent to a considerable
degree upon the functional arrangement
of the flying classroom,” the Ryan engi-
neer says, adding that the ideal training
arrangement should not hamper in any
way the instructor’s objective of con-
stantly monitoring and evaluating his
student’s progress.

B Side-by-Side Advantages—With those
objectives in mind, he lists these ad-
vantages for the side-byv-side primary
trainer:

® Improved instructor visibility. “The
one¢ most common complaint heard
from all instructors who have to ride
the back seat is the limited visibility
from this position. Significantly, the
majority of these complaints are in
connection with wvisibility during the
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landing approach, a time when the in-
structor most needs maximum  visi-
bility.”
e Improved instructor evaluation of
student. “In a tandem arrangement
the instructor must rely almost entirely
on indirect, external signs or indica-
tions of the student’s progress. . . . In
the side-by-side trainer the instructor
is completely unhampered in his func-
tion of monitoring the student.”
Danch notes that the instructor,
continuously observing the student’s re-
actions, can detect signs of tension or
fear and directly observe the student’s
response to mstructions.
® Reduction of instructor tension. ““The
mstructor 15 not under the constant
strain of trving to detect danger signals
through sccond-hand indications as in
the tandem. . . . It is easier and safer
tor the instructor to stop a student’s
hand reaching for the wrong control,
than it s for him to worry about it
while watching for movement of the
richt control in his cockpit.”
e Improved student E:aming rate.
“Smce the nstructor is not removed
from the student, the tendency to cor-
rect students too soon will be lessened
and as a result a student will leam
faster.” Proximity also encourages ask-
ing of questions, Danch points out.
® Improvement of teaching techniques.
“In tandem trainers it is impossible for
the instructor to judge whether he has
said so much that the student is con-
fused or said so little that the student
cannot fill in the gaps. In a side-by-side
trainer the instructor would be better
able to judge the amount of verbal in-
struction required by the student for a
clear understanding of what is being
taught.” The instructor also is able to
make maximum use of the demonstra-
tion technique in teaching, Danch
points out.
® Reduction of student apprehension.
“One problem to be overcome early in
the student’s training is his lack of con-
fidence and his apprehension. In a tan-
dem arrangement, where the student
has no contact with the instructor ex-
cept over the intercom, this apprehen-
sion or tension of the student is height-
cned. In the side-by-side, the student
is able to observe the relaxed manner
of the instructor, he sizes up the in-
structor’s ability more quickly and he
notes the ease and apparent simplicity
with which the instructor does the job
of flying the airplane. With the reduc-
tion of his tensions and increasing
familiarity with his surroundings, his
progress is considerably speeded up,”
Danch savs.
® Increased safety, “In the tandem the
instructor must either be prepared for
movement of the wrong control by the
student by holding that control down
during the critical period or his action
to correct the control movement will
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come after the fact. In side-by-side, the
instructor finds it considerably simpler
to prevent the student from moving the
wrong control than he does in the tan-
dem.”

Not only will accidents resulting
from difference in readings of front and
rear cockpit instruments be elimmated,
but misunderstandings between student
and instructor will be reduced, savs
Danch, commenting: “Evervone has
seen the cartoon showing an airplanc
on 1ts nose, with the student telling the
instructor ‘But I thought you had it "
® Reduction in dual training time. [m-
proved teaching and learning environ-
ment will shorten dual time necessary,
both before and after solo, Danch
claims.
® Reduction of maintenance problems.
Elimination of much duplicate equip-
ment will reduce maintenance and
supply problems, increasing inflight
time of aircraft, according to the Ryan
L‘Ilgll'l{."l:-'rn

“Through experience,” says Danch
i conclusion, “the services’ fight
traning programs have evolved into
ctheient and well-organized pilot train-
ing schools. The only major area where
it would appear that further gains can
be made is in the improvement of the
airplane to make it a better tool with
which to train the pilots. Any sought-
for improvement could hardlv be better
than the change to a side-by-side trainer
and the opportunity it provides for mak-
ng full use of the known and proven
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Extremely thin, constantchord wing is
mounted on motor section of a standard
5-in. high-velocity aircraft rocket (HVAR)
for economical flight tests at high speed.
Camera under fairing near nose photographs
behavior of model wing during test. Bent

concepts of audio-visual learning.”
Many persons will take exception to
the views expressed by Danch. There
are many arguments agamnst side-by-side
scating which he has not touched upon.
Nevertheless, decision of the Navy
imstructors at Pensacola, who must de-
cide whether they like Rvan's Model 72
side-by-side trainer in preference to the
two conventional tramners entered in
the competition, will be a vote for or
agamst a major change in primary flight
training techniques. -WjC

B-52 Mockup ‘Flight’
Checks Crew Factors

Boeing Airplane Co. has been using
the B-52 mockup for a series of checks
and studies of the crew accommoda-
tions. A crew from Strategic Air Com-
mand, properly dressed for high-alti-
tude flight, recently spent four days
in mock flying and operation of the
big jet bomber, Scientists from the Hu-
man Factors Directorate of the Air
Research and Development Command
and Hight surgeons from the Aero
Medical Laboratory joined with Boeing
engineers to watch and take notes dur-
ing the “flight” program.

The crew varied in height from a
minimum of 5 ft. 6 in. to a2 maximum
of 6 ft. 3 in. During the four-day

study, they went through all the mo-
thons of routine missions at each crew
station,

Lockheed Rocket Model Test

tab near leading edge of right wing panel
15 apparently an identifying card which is
taped to the surface and will rip off as flight
begins. Model's wing layout could be that
for Lockheed Aireraft Corp.s new F-104
lightweight fghter.
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Texas Instruments transistors are in
production and available in the five
basic typez shown below .. with cus-
tom-built units also available, An ex-
haustive testing program—combined
with precise manufacture to instru-
ment standards—insures the maxi-
mum reliability in these transistors.

Every TI transistor must pass more
than 20 test procedures — in addition
to continual visual checks — before it
15 granted the Tl trademark and
shipped to the user. Glass-to-metal
hermetic sealing provides maximum
moislure protection.

The hve Texas Instruments trans-
istor types include both junction and
point-contact designs. Tl transistors
can be used in audio amplifiers, audio
and radio f{requency oscillators, low
and high speed electronic switching
circuits, multi-vibrators and pulse
circuils, and other circuits where

| miniaturization is desirable,
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44

quHILI‘UHH‘r FOR M|MLMUHI1ATIQ¢

'Il

o

HE!METICAI.I."I‘ SEALED
l'fﬂﬂilﬁfﬂl's

OF SPECIAL INTEREST fo elec- 2
tronic design engineers are TI
transistor bulletins with sections on
theory and application. Formulae,
equivalent circuits, and character-
istic curves are given, along with
hints on installation and operation.
Write for your copies today!

“+ 30
N ﬂ'EE'-'l:"H » NOIS

'nPGHTLI MITY FOR MINjATU nilhﬂﬂ

_;-.\L

Transistors
in actual size

TEXAS INSTRUMENTS

i M E O B F OF AT E DO

6000 LEMMON AVE. DALLASYS, TEXAS

' Huge Metal Bellows
On Way to NACA Lab

Biggest stainless-steel bellows in the
world have been built by Solar Aircraft
Co. for NACA's new supersonic wind-
tunnel at the Lewis I'light Propulsion
Laboratorv, Cleveland.

Thirteen of the flexible expansion
joints were built, ranging from five to
25 tt. in diameter. Solar used special
technigques to fasten the stainless-steel

| convolutions to carbon-steel pipe ends.

Because of the bellows’ large size
they must be shipped from Solar's
plant in San ljligir ’m Cleveland by a

arefully planned water route Hlmugh
the Panama Canal to New York, and
thence up the Hudson River to Lake

I'nie and Cleveland.

Cincinnati Advances
Engineer Schooling

Unexpectedly large response to a pro-
gram of part-time graduate courses for
practicing technicians conducted by the
University of Cincinnati has forced
closing of some classes at maximum en-
rollment, and the formation of addi-
tional sections.

The program was developed as a jont
eftort by the University, a local industry
committee and the ENEINECTiNg s0c icties
as part of the nation-wide eftort made
by the Engineers” Council for Profes-
sional Development.

Aim of the ECPD program is to con-

Seeing For

During inspection visit of Fairchild Engine
Division facilities at Farmingdale, N. Y.,
Lt. Gen. Donald L. Putt (second from left),
Commander of the Air Research and Devel-
opment Command, and Brig. Gen. Leighton
Davis, ARDC’s Assistant for Development

| and Supporting Research (second from right),

tinue the personal and technical Enmth
of the voung engineer, particularly
the first five vears after his gmduﬂtmn

A total of 285 engineers and scien-
tists enrolled in the nine courses made
available, covering the range of subjects
from analytical chemistry to strength of
materials.

The series is the first i a planned
sequence to meet the needs of college
eraduates, and to enable voung men to
study at advanced levels w hile em-
plﬂ'l.u] in the Cimcinnati area.

Advanced courses in mathematics
and science may be integrated with the
appropriate courses n engineerimg to
compose degree programs,

AiResearch Sponsors
Air History Course

A fund for the support of research
and teachmg in the historv of science
has been established at the California
Institute of Technology by the AiRe-
scarch Manufacturing Co., Los Angeles.

A three-vear program will be spon-
sored by the fund of $56.000 and will
introduce two innovations at CalTech:
a general course in the history of
science, and a research project in the
history of flight under pressurized con-
ditions.

Director of the program will be Dr.
Rodmuan WV, Paul, professor of history;
Dr, Thomas M. Smuth, reccntly ap-
pointed assistant professor of the his-
torv of science, will teach the new
course, conduct the studv and write
the history,

Themselves

get lowdown on technique for mass-produc-
g jet engine turbine blades from George
F. Chapline (right), general manager of the
Engine Division and vice president of Fair-
child Engine and Airplane Corp. L. Paul
Ahlers, Chapline’s executive assistant, looks
on at left.
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IN 3 FEET
WE CHANGE AN ARCTI
INTO A VolLcANO

leﬁ

eeeit may hold an idea YOU can vuse!

You can almost see the metal wanting to protest, Super-
frozen ]:-:,r arctic cold at the intake. Stl[h.‘.r-ruﬂﬁ[tfl at the
outlet, only a yardstick’s length away. And rotating 10,000

times a minute miles high in the air in an aireraft jet engine.

The Jet Division has a broad knowledge about commereial
metals, including some yon may not have used yet. We also
know a lot about combinations of metals and how to make
one work happily with another to lick once-insurmountable
problems in unusual applications. We can also engineer and

prl_u]m'.u unusual assemblies that use these metals,

The know-how and facilities the Jet Divigsion has built up
to solve ]H‘ﬂll]!_*lll:'-i. for jet-engine builders can be m]al'jl,er,l

to your product... present or planned.

Tell us what Yol have in mind...we'll gla{]l:r work out

the details with your designers and engineers,

Thompson
Products, Inc.

Dpt. JC-112 = CLEVELAND 17, OHIO

&
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Call in Parker for faster service on
engine accessories for hot-air systems

“When you call in Parker for engine accessories, we
can offer fast service on everything from proposals to
shipments,” explains R. P. McDonald, Parker sales
engineer. He continues . . .

“Let me briefly describe these accessories for engine
bot-air systems, from left to right. Our shutoff valve
and pilot valve, used in nozzle cooling, are both
extremely simple in design. The butterfly valve can
operate at 5S00°F ambient and handle air up to 700°F.

“Shown on the right-hand page, our anti-icing and
de-icing valves help keep an engine's air-intake section
free from ice. Each can handle air up to 600°F, With
seal modification, the de-icing valve will carry air up
to 900°F. The motor-actuated shutoff valve assembly,
shown on the far right, is available with rotor, butter-
fly, shear-plate, or poppet construction,

“Parker has centralized all engine-accessory engi-
neering and manufacturing into a single operating

F)clr
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ker

Hydraulic and fluid
system components

division. Here you'll find engineers working to design
accessories that offer not only extra performance
benefits but also cost savings. Because quality depends
largely upon precision manufacturing, you'll also find
we use the most advanced manufacturing techniques
and many one-of-a-kind machines. And, the inspec-
tions and tests that each accessory must pass prove
Parker customers get what they order.

“Having a specialized group of customers, we are
able to gear these facilites to a faster, more stream-
lined way of doing business.

“Whether you are interested in engine accessories
for bot-air systems or for fwel or hydraulic systems,
why not call us in? We'll be glad to discuss your require-
ments and offer assistance.”

ENGINE AcCCESSORIES DivisionN
The Parker Appliance Company
17325 Euclid Avenue, Cleveland 12, Ohio

Precision grinding (shown above) on these stainless steel
parts is checked to within 0.0001-inch accuracy. Grinders are
able to hold 0.0002-inch concentricity between diamerers.

Look at these other Parker products: nozzle and check valve
represent accessories for engine fwel and bydranlic systems.
Also, Parker O-rings are approved for a/l military applications.
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Inspections prove quality. Every accessory is 100% tested

and inspected. Here's an optical comparator in use. We main-
tain close customer liaison to correlate test methods and resules.,
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THE PARKER APPLIANCE COMPANY
Section 301-C

17325 Euclid Avenue

Cleveland 12, Dhio

D Pleose send me your new 24.,:,,“9! "
booklet about all types of Parker | F |
engine occessories, Bullefin 1330B1.

[] O-ring catalog Mo. 5100.

[rgene Accassnries
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NAME__ __TITLE

COMPANY ;
ADDRESS

CITY STATE

eSS R EDEEEFEE RSP R E AR R @

Send for new brochure. It's a 24-page picture tour of
Parker's Engine Accessories Division, showing its products,
plus unusual engineering, manufacturing and test equipment.
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In GRASSHOPPERS -
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Specialized fasteners by Monadnock \@H

* SPEED ASSEMBLY
* EASE MAINTENANCE
* GIVE TROUBLE-FREE PERFORMAN

AIRLOC

Cowling and
Panel Fastener

WEDJIT
Seat and Cargo
Tie-down Fastener

Vought Erecting Own Windtunnel

Add Chance Vought to the growing
list of awcraft firms which own or
operate their own windtunnels.

The Dallas hrm is putting about
one million dollars of its own money
into the construction of a lowspeed
tunnel to aid its mrcraft and guided
mssile programs.

Test speeds up to about 200 mph.

will be within the capacity of the new
tacility.

Bids for construction have been
cpened and the tunnel should be com-
pleted one year after placing the order,
the company estimates.

» Need for Unit—Chance Vought, in
common with other companies, has
been using a varicty of test facilities

within the U. S, It will continue to
make use of highspeed tunnels at
United Aircraft Corp. and Comell
Aeronautical lab after the new unit
15 hnished.

But according to A. 1. Sibila,
Vought's assistant chief of aerody-
namics, utilitv is the primary reason for
constructing the tunnel in Dallas. He
explamed that test requirements have
grown to the point where an imme-
diatelv available tunnel 15 essential to
mect schedules.

The Eﬂﬂmph higure is not to be

ridiculed in the jet age, either; low-
speed testing has become increasingly
unportant, Sibila said. For instance, the
sweepback which permits an mrpi:m:: to
increase its critical Mach number may
make it dificult to control at low
speeds and high angles of attack.
» Description—The  tunnel will  be
housed in a building about 60x150 ft.
Power for driving the 20-ft. fan will
come from a 1,500-hp. electric motor.
Windtunnel's test section dimensions
e /x10 ft.

Loads will be measured on a six-
component balance svstem. Automatic
printing of the data will be done for
permanent reference.

Model attitude and airstream speed
will be remotely controlled from a
console.

b
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manufacturers across the country, Monadnock is fu 'E o3 CLHONEN

g e—
to design specialized fastening devices to meet your M

With a wealth of experience in working with ]Eﬂ{]in?

HARNESS
BAND

Non-chaling

Snap-locking Clamp S( ,I -\--[{TL Iﬂ \..
g oy o o ASSURES

LOW MAINTENANCE BECAUSE
IT PERMITS SIMPLICITY

requirements and to produce them in volume.

When operating conditions demand an elec-
trical connector that will stand up under the most
rugged requirements, always choose Bendix

Heat Resistant

San Leandro, California [ Ji2:. Bt s SFinHex Electrical Connectors. The insert mate-
Subsidiary of . i :“ : rial, an exclusive Bendix development, 15 one Fhs Finesd
o ibuti he electrical conneéctor T e il
RP. TN of our contributions to the elec ) S " S Fz
UNITED-CARR FAETEMER o ( o - industry. The dielectric strength remains well _ A, L ELECTRICAL

above requirements within the temperature range €« CONNECTOR
of —67°F to +275°. It makes possible a design Sy W

increasing resistance to flashover and creepage. S
It withstands maximum conditions of current and

voltage without breakdown. But that is only part

of the story. It's also the reason why they are

vibration-proof and moisture-proof. So, naturally,

it pays to specify Bendix Scinflex Connectors and

get this extra protection. QOur sales department sc N FlEx

will be glad to furnish complete information E |_ E CT R ] c A I_ c 0 N N E C T Q R S

on request.

——————————————————————————————

s Meliliva-Proof & Rodle Quist = Singls Plece SCINTILLA MAGNETO DIVISION of ?Eﬂﬂ’ﬂ

Inserts « Vibration-Proof ¢ Light Weight = High SIDMEY, NEW YORK

Insulation Resistance s High Resistance fo Fuals Exparl Sales: Bendiz Inlernational Division, 205 East 42nd 5L, New York 17, . 1.

and Oils » Fungus Resistant « Easy Assembly

FACTORY BRANCH OFFICES: 117 E. Providencia Ave,, Burbank, Calif. * Stephenson
and Disassembly ¢ Fewer Parls than ony other Bldg., 6560 Cass Ave., Defroil 2. Michigan Br s ik Bldg, 176 W. Wisconsin
Connector = Mo additional solder required. Avenuve, Milwavkee, Wisconsin * 582 Marke! Sireel, San Francisco 4, Caolifornia,

MONEY CAN
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Army Copter Lays Phone Line

Versatility of the copter for carrving out Army Signal Corps missions 1s
being explored thoroughly at the ‘me;. Aviation Lfn'f{,r I't. Monmouth,
N. ]’ Typical of the tests being run is installation of phone and radio com-
munications, ordinarily subject to delays, hazards and slow pace of conven-
tional ground transportation,

The Army Aviation Center has used the Piasecki H-25A Armyv Mule not
only to install the hghtweight alummum telephone poles and sting wire
across them, as depicted on this page, but also to survey the site and
transport techmicians to put the hnish touches on the mnstallation.

.l Phone pole slung vertically beneath Piasecki
H-25A can be 1:]1'n|:|JL'~|:l t:u.\'i]}' mtn pn,'p:lrf;d
haoles :]ug pu‘t‘inu.'-:ly.' h_'.' sithfted linesmen.

[:mnnrj CTOW, hruught to l'lu: spot by the Signal Corps H-25A, merely has to 51,1”1 cable reel is installed inside the copter,
2 secure the phone pole. Note uneven terrain, easily accessible by hchmptcr 3 ready to feed phone wire along the route.

Flymg sideways, a routine helicopter maneuver, the Army Mule accurately lays \]I the Signal Corps linesman has to do now
4 the phone cable directly onto the crossarms of the erected telephone poles, 3 is secure the cable to the pole’s crossarm.
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Four design ideas you can use rlght now...

DEPENDABLE FUEL FEEDING. Fuel for the J65 Turbojet Engine is
injected to the burnaers through Titeflex® flexible metal hose. Tough, light-
weight Titeflex—tested for temperatures from —70°F. to +&600°F, and for
pressuras up to 500 psi—reliably conveys fuel 1o engine nozzles; withstands
vibration and rough use; is excellent for complex configurations,

CUSTOM WIRING SYSTEMS. Titefiex speciclizes in designing and
bullding special "packaged" wiring systems and component assemblies for
today's complex aviation and guided missile installations. These may be
jocketed with protective silicone or other compounds—ond Titeflex Special
Connectors vsed as integral parts solve complex wiring problems,

ﬂq_rﬂqw- e T
- -|.I- i

FAILURE-FREE INSTRUMENTATION. Designed primarily for instru-
mentation service at high altitudes, lightweight Titeflex 07 Connectors are
pressure-tight and resistant to moisture and corrasion. Plug and receptacle,
mated, weigh only %5 of on ounce! Special sizes, meeting AN Specifications,
can be made with 2 or 3 pint and AE threads—and adapted to your design,

RADIO SHIELDING. Titeflex Harness for reciprocating engines is our
specialty. Titeflex maokes a wide range of stondard ignition hornesses
meeting rigid oviotion specifications—caon also supply component parts,
such os serviceable leads for military and commercial aircraft. Titeflex
application on Wright R 1820 Engine includes harness and leads.

FROM DESIGN TO FINISHED PRODUCTS, Titeflex is especially well qualified to help vou with all
problems of special metal hose, wiring and connections. Take advantage of the long experience
of Titeflex engineers in developing high temperature fuel lines, in designing and fabricating
harness and wiring systems. Write us now about your application; our nearest representative

will be glad to call and help you. Or send for our new 48-page Metal Hose Catalog No. 200.

( UUl fd b LS S
v Check pr-nducl'i you are Jr.rh-rn:l:lu-n' in. R '.IHTEFLE.-I -IHC-
317 Fralingburys ' Ave,
W iﬂﬁ Mewark 5, M), b ol
I | Please send me without cost TOBAY
SEAMED AND infermation obout the products
‘SEAMLESS METAL HOSE FRECKIN SELLOWS IENITIEN HARNESS IGNITION SHIELDING 3:::” ot the leh.
TITLE -
I FIRM 3
ADDRES
RIGID AND FLEXIBLE WIRING - .
CONNECTORS — WAYE GUIDES SYSTEMS - CiTy —ZOMNE_STATE
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Yﬂll- Get Many Benefits
by Specifying ICKERi@Hydrﬂulics

el =

e aid ""--,
e e LR o~ =

Omaha, Neb.

Detroit, Mich.

Waterbury,
Conn.

Unmatched Facilities

For Hydraulics Development, Design,

l\iIﬂlmfm‘:turing and Application

In resources for research, design, development,
manufacturing and application, Vickers is un-
matched in the hydraulics field. The five plants
shown above employ more than six thousand people.
These plants are strategically located to best serve
the diversified industries that use Vickers Hydraulics,

The large scope of these operations makes it
cconomically practicable for Vickers to develop

facilities that would be impossible under other

circumstances, As a result, vou get more for your

money when you buy Vickers Hydraulic Equipment.

- —
V ICKERS
Incorporated
DIVISION OF THE SPERRY CORPORATION

1462 OAKMAN BLYD., » DETROIT 32, MICH,;

Application Engineering ardd Service ﬂmﬂﬂﬂ.‘ El Segu I'_Ill.ll.l... Caalif.,
2160 E. Imperial Highway Houston 5, Texas, 3717 hirby Drive
Detroit 32, Michigon, 1400 Oakman Blvd,

Additional service facilities at:
Miami S, Florida, 641 De Soto rive

45627

ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921

BuAer Contracts

The following contract awards of
$25,000 and more have been announced
recently by the Burcau of Acronautics,
Department of the Navy, Washington
25, D. C,

CORNELL AERONAUTICAL LABODKRA-
TORY, INC., Buffalo, N. Y. continue the
development of lean substitutional alloys
for high-temperature applieations; evalu-
ate properties of more promising alloys
developed ; monthly and final reports, §29,-
a8,

GENERAL ELECTRIC CD,, Schenectady,
N. Y., amplifiers, 183, amplifier racks, 18,
computers, 183, computer racks, 183, con-
trollers, 183, directional gyrao units, 183,
spare partz: drawings; publications;: rec-
ommended li=ts of overhnul and line main-
tenance tool: and test equipment, $40,131.

JACK & HEINTZ, INC., Cleveland, Ohio,
40-kva. constant-frequency, variable- spéead
4.0, penerators, A, a.c. regulators, 3, draw-
ings, reports, £244.180,

TEMCDO AIRCRAFT CORDP.. Dallas, Tex,,
services anmnd material to provide progres-
give heavy maintenanee periodz for RTV-1
sireraft in accordance with “'Specification
1400-hour heavy maintenance period RYV-1
Alreraft” and s=pecification outline dated
15 Aug. 19851 : engine changes and englne
accerzory overhaunl ; de-seal and re-seal of
fuel tanke, 40, $832.4.487,

AMERICAN CHAIN AND CARLE CO,,
INO. (Manley div.y, York, Pa., redesign the
Mark 2, Mod. 2, bomb truck, increasing the
capacity from 2,500 1h. to 4,000 1b. and
furnish two proiotypes of the modified
model. Drawings, handbooks, pattern equip.
and tooling, £41,500.

BEENDIN AVIATION CORTY., Eclipse Mo-
neer div.,, Teterborn, N, J., controllers,
lighted stick tvpe., 611 en,, spare parts,
+143.280,

CAMFIELD MFG., 0., CGrand Haven,
Mich., bomb shackles, Mk. B, spare parts,
4,117 ea., $156,335.

CONSOLIDATED INDUSTRIES 1INC.,
West Cheshire, Conn,, acquisition, rehabili-
tation and Installation in the contractor's
plant of machine tools and other capital
equin. required to inerease or improve the
capacity of =aid plant for the production
nf steel, aluminom. magnesium and titan-
fum forginegs for prime alrframe and engine
suppliers of the government, 2193 4840,

COOR ELECTHIC 0., ook Research
Lab div,, Chicagno, T11., redesign and modify
cloud level indicator, fabrieate and eali-
briate not less than 268 cloud level Indieators
conduct field tests; reports, drawlings, speci-
ficationsz, 240,869,

C0OX & STEVENS AIRCRAFT CORP.,
Mineoln, L. 1., N. Y., services and materinl=
necesaary to furnish the followine teme o=
may he job ardered from time to time dur-
fng the period from Oct, 13, 1952, throurh
Dac. 30, 1955: (1Y furnish enginesring
sample design of each model load adjuster
for one model of alreraft ineludinge instrac-
tion pamphlet: (2} farnish engineering
sample redesign of each production model
load adjuster includineg reviged Instruaction
poamphlet, 2: (3) rework obrolete govern-
ment-owned load adjnsters to new design
(minimum order per model  shall  bo
E175.00%, 1,000, 210_000,

HILLER HELICOPTERS, Palo Alto,
Calif., kits of parts for installation of full
phasing double caged type sprag cluteh In
HTE-1 and HTE-2 helicopters, 125 en.,
ET1.644.

W. L. MAXSON CORP., New York. N, Y.
during fiseal year 1054 the contractor to
furnish the services of two  technically
trained l""l':ll|ri41:'|'l".'-'- to provide technieal as-
sigtanee anid instruction in the maintergmnee,
operation and serving of gungight controller
Aero 2C, range throttle grip Aero 40, and
radar range seprvio Aero 1A, sl |.:|,_' L e
Navy and Marine Corps in aireraft fire
eontrol svstem of  varlods fgireradd T™he
gerviees o be rendered at such places
within & without the continental 1. 5 as
may be required from time o time by the
Pureau of Acronautices, 2209 636,
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Terminals are hermetically
sealed by exclusive process
developed for Cannon's widely
acclaimed hermetically sealed
electric connectors.

Inzulation test: 1000v ac

The armature {plunger) and the
anvil are high quality annealed
Armco magnetic ingot iron.

TRUE

hermetic sealing
in this new

CANNON (C

SOLENOID

For pressurized or corrosion resistant
service, Cannon'’s dc Solenoids offer posi-
tive hermetic sealing, sound construction,
painstaking workmanship and high-
est quality materials, A vitreous insulat-
ing material is heat-fused to shell and
contact terminals, creating a perfect seal.
Other parts are silver brazed. The en-
tire solenoid is then copper-nickel-chrome
plated to insure complete coverage, high
corrosion resistance and long, trouble-free
service. Solenoid No. 19760, above, the
first hermetically sealed product of this
type, is buile for continuous duty on 28v
dc systems. Fitted with other coils, it
renders intermittent duty as characterized
by the chart at right. Cannon’s hermeti-
cally sealed solenoid series reflects the
same uncompromising attention to details
of sound design, engineering and work-
manship that has made the name "Can-
non” synonymous with "quality” for more
than 38 years. For complete information
write for new Solenoid Bulletin DCS4-
1953 showing 105 different assemblies,

TRACTIVE FORCE (POUNDS)

Molded Nylon cap pro-
tects the terminals.

Molded ''Silcan’ cap
protects the return
spring and plunger end.

Silver brazed seals

|
i 1
|
|
——t |
o i * I e
|
— . | I..;
La L i 1

SOLENOID STROKE (IMCHES)

Solenoids of the hermertically sealed
19760 series, through modification of the
coil windings, can meet various charac-
teristics and specific applications within
the limits indicated above.

CANNONIELECTRIC/

CANNON ELECTRIC COMPANY, LOS ANGELES 31, CALIFORNIA

Since 1915

Factories in Los Angeles, Toronto, New Haven. » Representatives in principal
cities. Address inquiries to Cannon Electric Company, Dept. K-110, Los

Angeles 31, California.
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AVIONICS

Industry Gets Microstrip License Offer

® JT&T makes available

new process of forming
small, lightweight, low-cost
microwave accessories.

By Philip Klass

The electronic components and
equipment industry has reacted swiftly
to an offer by International Telephone
& Telegraph Corp. to license its new
Microstrip process, a prnted circuit
technique for making extremely small,
lightweight, low-cost waveguides and
accessories for use in radar and micro-
wave equipment (Aviation Week Feb,
2, p. 46).

Less than a week after the license
offer was made at a technical Micro-
'_‘-I"I':i]] H:L'Tl]'[]-ﬁ-‘-i-illlll, marc HI[]]"I ].'IHH: d
dozen companies had opened negotia-
tions, an ['T&T spokesman reports. The
svmposium was held at I'T&T s Federal
Telecommunications  Lab,  Nutley,
N. ]., which developed the process.

[Five of the companies are currently

in the waveguide or printed circuit busi-
ness. Two others are equipment manu-
facturers who want to subcontract the
waveguide engineering portions of their
new militarv developments to FTL for
application of the Mlicrostrip tech-
nigue.
P Licensing Offer—A hundred engin-
cers, rtepresenting 60 different elec-
tronic equipment, component, and air-
craft manufacturers, attended the sym-
posium for a technical bricing on Mi-
crostrip, They learned that TT&T now
has 30 patents and applications pend-
ing on MNlicrostrip. These. plus FTL
know-how gained in three vears of
work, were offered to companies inter-
ested in signing a license agrecment
with ITT.

Microstrip is expected to have consid-
erable appeal for use in aircraft and
missiles, where its size, weight, and (for
missiles) its low cost, offer attractive ad-
vantages. IT&T spokesmen franklv ad-
mit, however, that the techniaue has
disadvantages for certain applications
and they don’t expect it to completelv
replace conventional microwave plumb-
mg,

» Construction Details—Microstrip per-
forms the function of a conventional
waveguide which serves to carry micro-
wave energy from a radar magnetron to
the antenna, and from the antenna to
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MICROSTRIP
CRYSTALMOUNT
0 AMICROSTRIP AS IMTHE

FLIMEWTE ARE AVAILARLE WSaCH VLD 5000

_MICROSTRIP.
DIRECTIONAL COUPLER
. ORECTIONAL COUPLER 15

CONVENTIONAL WAVEGUIDE and microwave accessories are compared with Micro-
strip versions, shown on demonstration board at I'T&'T"s recent industry symposinm.

the intermediate frequency stage of the
receIver.

Conventional waveguide construc-
tion, consisting of rectangular thin-
walled metal tubing, 15 aptly called
“plumbing.” It is comparatively dif-
ficult and costly to fabricate and form
to required tolerances.

Microstrip substitutes an open type
of waveguide, consisting of a thin cop-
per conductor separated from a copper
sheet (ground plane) by a thin dielec-
tric, In this technique, waveguides and

BASIC MICROSTRIP consists of copper
conductor separated from a copper ground
plane by a thin dielectric (non-conductor).
The unit is produced by a photo-etching
process.

components, (such as hybrid junctions
and attenuators) once designed, are
drawn to scale on a tracing cloth, photo-
eraphed, and then produced by a
photoetching process similar to that
used for conventional printed circuts.
As a result, FTL says its Microstrip
waveguides and components can be pro-
duced for onlv “a few percent” of the
cost of conventional microwave plumb-
Ing.
P Other Advantages—In addition to low
cost, the symposium heard H. F. Engel-
mann, head of 'TL’s Microstrip engin-
cering group, cite the following ad-
vantazes:
e Lightweight: It has a 25-100:1 weight
advantage over conventional plumbing.
The weight saving advantage decrcases
as operating frequency increases.
® G-resistant: Its low mass makes 1t at-
tractive for aircraft and missile use
where equipment is subjected to very
high G-loading.
® More compact: Its construction re-
duces overall equipment size.
e Fases moisture problem: Bonding be-
tween copper conductors and dielectric
keeps out moisture and eliminates seal-
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MICROWAVE RECEIVER, constructed
with conventional wavegnides and  tech-
niques, look like this i . .

by TR ;rio
D G 000000 .

MICROSTRIP version of same unit,

S

PHOTO-ETCHING process is used to pro-
duce Microstrip. Here a photo negative of
a group of hybrid junctions is being exposed
for a “contact printing” on a photo-
sensitized copper plate.

g or desiccating problems associated
with conventional waveguides.

e Ilasy to work: Open construction
makes 1t easier to work, both in produc-
tion and i the laboratory. In experi-
mental designs, a pen-knife can be used
to form copper waveguide conductor.

¢ Ouick transition: The transition from
experimental waveguide to production
15 speeded with Microstrip because the
experimental waveguide need only be
photographed to provide a master pat-
tern for production.

» Disadvantages—Principal disadvantage
of Microstrip is its greater losses, par-
ticularly at the higher microwave fre-
quencies used i avionic applications.
This higher attenuation is inherent in
this type construction, although im-
proved dielectrics may eventually case
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the problem. (Teflon-fibrous glass, with
a dielectric constant of 2.60 at 1 mc., 15
presently used.)

Engelmann told the symposium aud-

ience that Microstrip performance 1s
roughly comparable to Type RG-5/U
coaxial cable. “If your equipment can
use RG-8/U, it can use Microstnip,”
Engelmann said.
» Compensations and  Limitations—
F'TL has found that higher losses (per
running foot) do not necessarilly mean
decreased equipment performance in
many mstances, A. G. Clavigr, FTL
technical director, reported. Reason 15
that Microstrip permits more compact
Equilmwnt l:tj.'mlt and construchon, re-
quiring less waveguide than when con-
ventional plumbing is used.

Although the new techniques can be
used to form hvbrid circuits, attenua-
tors, local oscillator mounts, and crystal
holders, they are not suited for high-Q
(capacitance) circuitry, both Clavier
and Engelmann emphasize. This 1n-
cludes such items as cavity resonators
and filters where low losses are manda-
tory.

Microstrip has more limited power-
handling capabilities than conventional
plumbing. Engelmann reported that it
can safely handle 100 watts CW (con-
tinuous wave) at a frequency of 10
kme., but he neted that F'T'L has run
Microstrip at 400 watts at that fre-
quency. At lower frequencies, the CW
power handling capabilities of the de-
vice are higher.

Most of FTL's work with Microstri

has been in the 5-kme. band, ﬂ]th::rugE
it has been tested at least to 10 kme.
P Demonstrating  Microstrip—Dynamic
exhibits, designed to demonstrate the
performance of Microstrip components,
were placed around the symposium aud-
itorium and attracted considerable in-
terest. One, for example, had a Micro-
strip waveguide with ferrite attached to
its ground plane. A small magnetic
pick-off, excited from an audio oscillator
and placed on the waveguide, served to
modulate the microwave energy from
another signal generator which was
passing through the waveguide.

FTL has devised and plans to sell an
“Erector-set” type of kit of standard
Microstrip lines and accessories. These
can be quickly connected into a varietv
of microwave circuits for engineering
experimentation and  famliarization.
Price of the kit will be $350-500, de-
pending on its contents, a spokesman
SAVS,

Slotted sections, normally emploved
for microwave component impedance
measnrement, are difficult to use with
Microstrip. For this reason. FTL has
developed new analytical and measure-
ment techniques and tools, including a
hyperbolic protractor, whose use was
described by George Deschamps, who

developed them.

New Developments
In Mag Amplifiers

New developments in magnetic
amplifiers, which are finding increased
use in avionic equipment, particularly
servo systems, have been announced re-
cently by three manufacturers. The
companies and their products are:

e Magnetic Research Corp. has an-
nounced three different types of 400-
cycle mag amplifiers. Model MA-3.5-
100 delivers 3.5 watts, 115 v. and 15
designed for servo motors such as U. S.
Navy Model Mk.14. Unit weighs 12
oz., will operate at an ambient tempera-
tures up to 105C and has a frequency
response of 0 to 55 cps., company says.
Model MA-15-400 mag amplifier has
similar specs but is rated for 15-watt
output. Model MA-40-400 delivers 40
watts at 220 v. and is designed for use
with servo motors such as Eclipse-
Pioneer CK3001. This model weighs
4 1b., can be operated at 75C, and has
1 frequency response of 0-10 cps., manu-
facturer savs. All models are controlled
by a 12AU7 vacunm tube which serves
as a demodulator when an ac. input
signal is used. Mag ampliiier output
is a sinusoidal 400 cps. phase-reversing
voltage, (Magnetic Research Corp.,
Dept. HW, 318 Kansas St., El Seg-
undo, Calif.) 1

o D. & R. Ltd. has added a new line
of miniaturized 2,000 and 4,000 cps.
magnetic amplifiers to its standard line
of 60 and 400 cycle units. Model
MA-48 in the new high frequency hne
weighs only three ounces and delivers
25 watts output with rapid response
time and high power gamn, company
savs. (D & R Lid., 402 E. Gutierrez
St.. Santa Barbara. Calif.) _
» Magnetic Amplifiers, Inc. have dis-
closed a new line of adjustable mag
amplifiers for use in servo systems.
Amplifier characteristics can be varied
to stabilize servo loon for a wide range
of nerformance requirements, load con-
ditions and gear ratios, companv savs.
(Magnetic Amplifiers. Inc., 632 Tinton
Ave.. New York 55, N. Y.)

Low Maintenance for
Frequency Converter

Georator Corp. has introduced a com-
pact motor-generator unit for converting
60 cyeles to 400 cveles.

Featuring “no-brush” construction,
the unit boasts of long life and dura-
bility with little or no maintenance
necessary. It is said to be immune
to damage from short circuit or over-
load and free from radio interference.

Outputs of 150 va. to 25 kva. single-
or three-phase are available with motor
drive for any standard frequency or
voltage. Address: Manassas, Va.
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TIME FLIES
-cdo you?

Time is always flying.
You can save some of your
time by flying, too. Yes,

ride the airlines regularly.
You'll save moments,
minutes, days, weeks to use
as you choose —for business
or pleasure. Next time. ..
save time...your time. Fly!

You're looking out the window of a
TWA Constellation at the Rohr-built
“power packages' on the wing. For the
Lockheed Constellation and other great
airplanes, Rohr manufactures and
assembles the engine mount, cowl
panels, ducts, exhaust system, tanks,
and other units which transferm a
Wright engine into a complete,

ready-to-install “power package.”

WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES

P LI apetel i le ¥ R1le] 00 CHULA VISTA AND RIVERSIDE CALIFORNIA
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New Devices for
Electronic Labs

A varicty of electronic lab equipment,
ranging from pulse generators to power
supphies, from microwave oscillators to
rejection filters, has recently been an-
nounced.

Among the new devices:
® Pulse Generator, Model PG-200A, for

generating rectangular waveforms with

pulse widths adjustable between 0.05 |
to 50 microseconds, (or up to 1,000 |

microseconds with an aunxihiary unit)
with nse and decav times of 0.03 micro-
seconds or less, is available from Tele-

tromics Laboratory, Inc. Pulse repeti-
tion rate can be varied from one to
20,000 pulses per second. Device may
be operated self-synchronous or driven
v an external signal of almost any
waveform, manufacturer savs. Address:
54 Kinkel St., Westbury, L. I, N. Y.
(Dept. AW).

¢ Microwave Oscillator, Model 803, de-
signed to serve as a highly stable local
{JEEI]LIH‘JI‘ over the frequency range of
2,700 to 2,950 me., has been announced
by Laboratory for Electronics, Inc.
Stabilizing monitor loop, operating
from a calibrated reference cavity, holds

long-term  drift to less than 100 ke,
company  says.  T'wenty-five percent
modulation can be obtained when os-
cillator 15 st i]_:i'lim] pulse modulation
i5 possible by removing st lljlltmtmn
Output power is 15 mw. Address: 75
Pitts St., Boston 14, Mass.

e Large Screen  Oscilloscope, Model
21A, equipped with a 21-inch rectangu-

lar direct-view tube to permut more |
sccurate  lab  measurements or  for |

demonstration purposes, 1s now avail-
able from T'echnomatic Instrument Co,
Stable deflection amplifiers and power
supply make it possible to calibrate gain |
controls for accurate voltage measure- |
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of many Stainless
Steel nozzle assem-
blies for jet engines
built by Ex-Cell-O
Corporation, one of
the world's largest
producers of aircraft
precision parts.

JIIIIIIIIIIII

There's something of Ex-Cell-O in practically every plane made in
the U.S. A. today.

lllustrated below are typical blades, nozzles, hydraulic actuating
assemblies and fuel control assemblies, precision built by
Ex-Cell-O Corporation to aircraft builders' rigid specifications.

EX.(EI_I_.O CORPORATION  DETROIT 32, MICH.

MANUFACTURERS OF PRECISION MACHINE TOOLS = CUTTING TOOLS = RAILROAD PINS AND BUSHINGS
DRILL JIG BUSHINGS =* AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS +* DAIRY EQUIFPMENT




for basic Flexible Shielded Conduit

Conforming lo current military standards, Duraflex basic conduit far surpasses
expecied life and performance standards in actual service. Durable, pressure-light and
available in a full range of sizes from %" and up — in both brass and nickel steel —
Duraflex conduit offers extra assurance of dependability because each piece is job-

engineered to your specifications.

Each piece is laboratory and production-line lesled belore

shipment to guarantee performance that's dependable | 156-1

b .
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Co-Uperative ¢ Industries, Inc.

|
J___.'.

"

100 OAKDALE ROAD ~=%  CHESTER. MEW JERSEY

_EqrE.-Eﬁgini_-egin-g O ffreas: Bavian "'l"|||IJ‘J'|."|]:l"IU. Clevelond, Detron l:'ll‘.‘J"IJI'J_ Wichiie,

Forit Waorth, Los Angeles, Toronta, Kansas City, 5t Louks

Qur Coaxial Cable
Connectors Meel
All Government

Specifications

Al-11072, Army-Navy type UG-21D/U,
Al-11039, type BNC resistive termina- improved type M plug for use with
tien plug satherproaf, Styrene Co- ‘A”' ﬂHDEns nnﬁﬁ @, a?. :mﬂ :ﬁnln, Weather.

Keveth v iirmaned witn oy desirea  DELIVERED  Boape Sl e er e s

PROMPTLY i

]
Manvufacturers
of Highest
Quality

Connectors
Al-11070, Army-Navy type UG-154 70U, L J Al-11032, Army-NMavy type UG-ATA /U,
i LC g iar wWesE wWith H‘ﬁrl]‘, migh ﬂ'ﬂ'i‘ll:-ﬂ.' I!I-I.Il‘lt' Focepiacle FEF@ SR
jﬂ:‘lu Hh-h,-]._ Weatherpraal. Sitlctn lred, Ceramie Insert, neoprend ruiEher
rublyer ‘I“EH. Easkals.

- Z, speclal typo BNC high
Viitage BIug.  Matcs anly Wiih Al-11006, Army:Navy type UG- AL11030, Army.Navy type UG.
high veltage receptacles Ind".lll:l-ll-.- 355U Kiystron Coupler, Weather- 306/U, EM‘ MC right angle
for uwse with HG.58/U ecahle, Foial . Styrone Copolymer and Jinen adapier, ne male, one female
Weatherprool, Teflon insert, Neo- Eq“ hakelite Inserts. For use with end. Weatherproof, Toflon inserts,

preng rubbor gaskets. klystron tube TIXGC. Mroprene rubbes gashet.

LLIED INDUSTRIES, INC. ass:

Louisville 10, Ky.
Phone Arlington 4630
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ment, company says. Maximum deflec-
tion sensitivity is 10 mv. (peak-to-peak)
per imch. Address: 2316 Pico Blvd,
Santa Monica, Calt.

S If'ﬁﬁ'.l‘ﬂ' e R
0 s . o il
FILTER CENTER
> New Radar Display Tube—Airlne
search for a high-intensity cathode ray
tube suitable for use mm airborme sur-
veillance radar may be over. Radio
Corp. of America’s research lab has
developed a new storage-type CRT
which has line-by-line crasure as well as
half-tone (shaded) reproduction. Both
features are desirable for weather radar

| display.

B Bell Helicopter Autopilot—Bell Air-
craft Co. has developed and 15 now
testing an automatic pilot for use on
its HHSL-1 anti-sub helicopters, the com-
pany says. Device is intended to mm-
prove HSL's all-weather capabilities.

B Avionics Literature—Recently announced
publications of interest to persons in the
svionics field include the following:

o Packaged plug-in circuits, available m a
new type of construction which permits
disassembly for access to individual com-
ponents, is described in a 12-page brochure
available from T. E. Coalson ot Electromic
Engincering Co. of Calif. Brochure de-
scribes 20 off-theshelf plug-in eircuits and
26 types available on special order. Address:
180 'S. Alvarado St., Los Angeles 57, Calif.
e Hermetic-sealed transistors, point-contact
types, are described inclnding performance
and application data in Bulletin No. DL-5
312 available from Texas Instroments Inc,,
G000 Lemmon Ave,, Dallas 9, Tex,

e Accelerometer, Model Al03, designed to
meastire accelerations of 5 to 35,0006, at
frequencies of 3 to 5,000 ¢ps., at tempera-
tures up to 20C, is described m bulletin by
Gulton Mfg. Corp. Transducer weighs 2
oz. and uses a piczoelectric ceramic stram
page. Company address is: Mctuchen, N. ],
e Avionic components, Iilrl_:i__:iﬂil_{. from sub-
miniature capacitors to mass fuel Howmeters,
from aircraft gencrators to  jet  engine
thermocouples, are described in a new ZU-
page booklet, GEA-5972, showing General
Flectric’s line of aircraft components.

| Booklet also describes afterbunrner fuel

pumps and new air turbine drives. Copies
are available from GE's Apparatus Sales
Division, Schenectady 5, N. Y, =Pk
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NEW AVIATION PRODUCTS

Actuators Redesigned
For High Temperatures

Bendix Aviation Corp.’s Pacific Di-
vision announces redesign of the Gen-
eva-Loc electric actuators to fit them
for high-temperature use.

The company states that both the
LM 105 and LM 118 series now op-
crate under full-load at temperatures n
excess of ‘1_'_‘““". Armature and hle ds-
sembhies are designed for temperatures
aver 4501,

With proper consideration for radia-
tion, circulation and other factors, actu-
ators can be used around 500-600F, the
manufacturer savs.

Units are positive mechanical Posi-
tloming actuators. Cam movement ac-
complishes positioning  while maotor
does the work. Special insulating ma-
terial and new bearings have been in-
corporated into the new designs,

Bendix Aviation Corp., Pacific Divi-
sion, 11600 Sherman Way, North Hol-
lvwood, Calif.

Fire Control Equipment
Plugs Into Potentiometer

Fairchild Camera and Instrument
Corp. announces redesign of its type
746 potentiometer to  incorporate a
“plug-in” feature for aireraft fire control
cquipment.

Only end plates are fastened on the
new P-746, permitting quick and easy
mounting. There are no wires to con-

nect or solder, Quick checking is pos-
sible because of accessible check points.
Manufacturer states that up to 20 units
can be ganged on a single shaft, giving
maximum rigidity. No couplings are
used.

Overall resistance range is from 85
to 115,000 ohms for linear windings.
Resistance tolerance is =3%. Nominal
effective electrical angle is 320 deg.
with linearity of #=0.5% and conform-
ity of =1% or better. Starting torque is
1.5 oz. in. per cup section.

Tolerances include a concentricity of
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shiatt to pilot buslhing of 0.001 in. FIR
maxmim, rachial shakt play ot 0.0009
. nexunum, plot bushimg  diameter
of 0.5 m. (40,-.000% m.). Stiinless steel
shaft i1s centerless ground to a diameter
of 0.25 in. (+ 0000,-,0005 in.). Shaft
may extend both ends of gang with
tandard  front extension of 0.75 in.
(=.031 m.). Operating ambient temp-
crature range 15 minus 55C. to 71C.

Famrchild - Camera and  Instrument
Corp., 225 Park Ave,, Hicksville, L. 1.,
N Y.

ADF Tuner Control Unit
Permits Remote Mounting

A small, compact remote ADF (au-
tomatic direction finder) tuner control,
measurmg 45 in. by 4} in. across its
face, is being offered by Lear, Ines
LearCal division to a0 with the tuner
umt of the company’s standard ADF-
14 automatic direction finder.

[ts hrequency selector covers three |

bands—195-400 ke, 475-1.050 ke, and
1,000-1,750 ke,—and functions through
a flexible cable. The umt has an illum-
mated shutter-type dial. It also has
vernier tuning control, a volume con-
trol, function selector switch, CW
switch and tuning meter. It is designed
for simplicity in cockpit use.

LearCal notes that unit will be avail-
able only as part of complete ADF-14
system for the present.

Lear, Inc., LearCal Div., 11916 W.
Pico Blvd., Los Angeles 64, Calif.

Northrop Awards License
For Leakproof Fitting

Peerless Machine Co. has received an

exclusive lhicense from Hilrﬂlmp Air-

craft, Inc., to manufacture and market
a Northrop-developed leak-proof, freely
rotating, swivel elbow htting for jet air-
craft tuel systems, originally designed
for use on the F-89 Scorpion all-weather
mterceptor.

Northrop savs the unit is capable of
withstanding heavy loads exerted by
high-pressure Auid flow, rotates easily
through 360 deg. ;

Peerless Manufacturimeg Co., 5338
Alhambra Ave., Los Angeles 32.

DESIGNERS,
ENGINEERS...

T]'.lE SKY'S Fthﬂ LIM][T
EE.-# Ffr'j:.: T .-Tg-'l-"'l_ - )

Today the men at Martin are building the
spaceborne systems of tomorrow. Every
rocket that screams skyward brings back
more information of outer space. Every
day brings man closer to conquering the
heavens. It's thrilling work — reaching
beyvond the sky.

And the sky is no longer the limil on
OPPORTUNITY af Marilin, Young men
are now in lop posifions al Martin,
We need more young men for exciting
jobs—crealive engineers. We need:

AERODYNAMICS ENGINEER

L
VIBRATION ANALYSIS ENGIMNEER
e
STRUCTURES ENGINEER
&
FLIGHT SIMULATION ENGINEER
L
DESIGN ANALYST
@
NEW DESIGN SPECIALIST
]
PROJECT ENGINEER
[

Martin offers modern enginee ring facilities
and liberal benefits, including company
paid penszion plan. Liberal travel and mov-
ing allowances, Housing readily available,

WRITE NOW TO: JI. . Holley, Profes-
sional Employment, Dept. A-2. The
Glenn L. Martin Co., Baltimore 3, Md.
Imclude confidential resume with full de-
tails of education and experience,

THE GLENN L. MARTIN CO.
BALTIMORE » MARYLAND




McDonnell Banshee
uses SPS Fasteners

A typical selection of SPS Fasteners. For information, write STANDARD PRESSED STEEL CoO., Jenkintown 3, Pa.

AIRCRAFT PRODUCTS DIVISION

(ﬁe%{ %g . A START FOR THE FUTURE
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JENKINTOWN

PENNSYLVANIA

flies with

SKYDROL

To protect its new fleet of million-dollar Douglas

DC-6B's, Western has specified that all of them will
carry fire-resistant Monsanto Skydrol® in the cabin

features:

SERVING (MOWITEY  WHiCH STRVES WiNEiRD

KYDROL I5.
. nontoxic
. . NONCOrrosive
. . stable at required operating
temperatures and pressures
. « « fire-registant

SKYDROL IS USED BY...
15 major airlines, domestic and
foreign: American, United,
National, Delta, Braniff,
Western, Pan American, Panagra,
Slick, Transocean, Swissair,
LAI, CMA, PAL, KLM

SKYDROL HAS.,.
logged approximately one and
one-half million hours aloft in
cabin superchargers and 100,000
hours in hydraulic systems

sSRYDROL HAS...

double the lubricity of
conventional hydraulic fluids

SKYDROL...

extends the service life of pumps,
cuts maintenance costs

Skydrol is the only fire-resistant fluid

superchargers. These new planes are for service on the
Pacific Coast, and between California and Minnesota.

Western is the 156th major airline to adopt this safe, non-
corrogive hydraulic fluid which is unique in its field.

Here's a digest of Skydrol’s outstanding performance

*Reg. U. 5. Pat. Off.

which can be used in both cabin super-
charger and hydraulic systems, as well
as oleo struts. Ask for information on
Monsanto’s Pydraul* F-9, fire-resistant
fluid for hydraulically operated indus-
trial equipment,

T'HIS OO K . containing complete Sky-

drol epecifications and test data, will be
sent to airline officials or aircraft
owners on request. Write
MONSANTO CHEMICAL
COMPANY,Organic Chem-
1wcals Division, 800 North
Twelfth Blvd., St. Louis 1,
Missouri.
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North American Aviation

delivers its 50 5 ﬂﬂ]st airplane

T-6 Advanced Trainer — Used by 33
Allied Nations in W. W. II. Provided

close tactical ground support in Korea,

B-25 Mitchell Bomber—Served in all

- theaters in W. W. Il in several different
bombing capacities, .. including famous
first bombing of Japan. Rugged, practi-
cal, heavily armed.

- P-51 Mustang — Leading fighter of
W. W. II. Served as photographer, dive
bomber, strafer, escort, spotter, for close
ground support. Held line in Korea be-
fore Sabres arrived.

B-45 Tornado — First aoperational multi-
jet airplane to fly in the U. 8. First to
fly non-stop across the Pacific.

T-28 Trainer—Faster than many W. W, 11
fighters with top speed of 346 MPH. 1,000

_already delivered to Air Force. Now be-
ing delivered to Navy.

F-86 Sabre Jelt — News making king of
MiG Alley with kill ratio of 12 to 1 over
MiGs. Produced in Australia and Canada
e and in Italy for NATO., Acclaimed as best

all 'round fighter in the world,

F-86D Sabre Jet — America’'s only one-
man, all-weather interceptor. Rocket
firing. Now operational as primary con-

" tinental defender...with 700 MPH plus
speed.

FJ-3 Fury Jet — Latest of North Ameri-
can's FJ Series of Navy carrier-based
fighters. With faster speed and rate of
climb and superior firepower.

F-100 Super Sabre — Tri-sonic perform-
ance with overall weapon eflectiveness.
~ Now in production for Air Force. Flies
faster than speed of sound in level flight.

NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD

62

AIR TRANSPORT

New Charts Slmp]]fy Highspeed Nawgatmn

® Coast & Geodetic strips
clutter from air maps.

® Simpler, safer series
stresses major hazards.

By Lee Moore

A new family of aeronautical charts
designed to simplify highspeed jet and
transport navigation, as well as light-
plane visual flying, will be 111tmdun::ctd
by Coast & Geodetic Survey this win-
ter and next spring.

The experimental charts are exten-
sive modifications of the conventional
route, radio facility, approach and
landing, and standard aeronautical
chart series.

Here are the schedules for trial and

later public sale of the four new chart
groups:
¢ Jet charts for highspeed navigation
will obviate switching maps on many
long flights and eliminate unnecessary
details. Four charts covering the entire
U. S. will be issued early next vear. By
June, experimental strip maps, each
covering an entire route, will be tried
by civil and military operators.
e Radio facility charts used for en-route
instrument navigation will be changed
and reduced from 172 separate charts
to from 14 to 18 larger folding charts.

Reaction of users to experimental
versions 15 “favorable,” says Cmdr. Ed-
ward McCarthy, chief of the Survey’s
acronautical chart branch. They prob-
ably will be issued early next year, de-

pcndmg upon final results of the cur-
rent mvestigation.

® Aeronautical charts used by all pilots
will be simplified. They will eliminate
much detailed instrument information
and clutter and emphasize physical haz-
ards such as television antennae. Trial
introduction starts early next month.
Later pictorial shading of mountains
also may be tried.

® Approach and landing charts fot
about 60 airports in hazardﬂns terrain
will emphasize contours with pictorial
shading. Introduction will be slow be-
canse of design and production prob-
lems. Onlv three have been issued to
date.

Present complete series of abount 1,000
individual approach charts would in-
crease to 1,200 at the current rate. It
may be cut to about 400 to 500 by
using only one chart per airport instead
of one per individual instrument ap-
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EXPERIMENTAL strip maps are designed for jet flight, each covering an entire route.

proach to each airport. Trial introduc-
tion of this starts in January.

» Simpler, Safer—Earlv next month,
Coast & Geodetic will make a trial 1s-
sue of its New York sectional aeronau-
tical chart of the type generally used for
visual flight navigation.

Cmdr. McCarthy says this series had
become more and more complicated by
presentation of both hlg'h frequency
and low-frequency navigation and -
formation.

The plan now is to strip it back
to the major topographic features, give
more stress to major hazards and land-
marks, cut the instrument information
to a minimum, and remove clutter.
Changes include:

e Shorten range legs

¢ Remove airway borders, leaving only
a light tint to indicate airways.

® Darken control zones, calling more
attention to positive trafhic control.

® Dramatize TV towers more than
500 ft. high by use of bold, solid tri-
angle to indicate them.

e Mark more major airports with bold
shading crossed by actual runway pat-
tern in white,

® Drop radio frequencies other than
the basic one which is used at each
tacility,

Some lightplane fliers relying upon
detailed w:uul checkpoints f:umphm-:d
as Coast & Geodetic eliminated certain
details from the sectional charts.

However, Cmdr. McCarthy says that
wherever some detail has been removed,
it has been replaced by one considered

more useful. He says the government
rehies upon fiers’ cooperation 1n report-
ing important new features such as
ontdoor movie arenas and grain eleva-
tors for addition to these charts.

McCarthy sums up the problem:

“The trouble is that we continue to get
faster planes and new navigation aids
but we never get rid of the old ones,
complicating the mapping job."”
» Jet Navigation—As aircraft speeds in-
crease, Coast & Geodetic issues simpler,
bigger maps to supplement the stand-
ard “world aeronautical chart” series
used for medinm-speed, long-range nav-
igation,

From 1947 to 1950, a route chart
series of seven maps evolved. A newer
series of four U. S. area charts plus sev-
cral specialized route charts is being
developed for 1954 inauguration. These
route charts previously were bare of
detail, but military and civil users asked
and will get more terrain and radio in-
formation. Some of the terrain mark-
ings will be designed to aid radar inter-
pretation.

Release of this series awaits agree-
ment between military and civil users
on certain requirements.

The program of chart desien for
automatic DME-VOR pictorial com-
puters has been shelved pending mili-
tarv-civil settlement of the DME
electromes dispute (Aviation WEEK
Nov. 28, p. 18).
> Approach & Landing—As with the
RF series, the number of separate
approach and landing charts has be-
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come nearly ummanageable (more than
1,000 for the U. S.). Coast & Geodetic
hopes to be able to cut this number
by two-thirds by showing all approaches
to each airport on a single chart.

The program of highlighting haz-
ardous terrain by pictorial shading is
progressing slowiy because it 1s done by
photographing plaster molds. Result-
ant pictorial presentation of mountain
shapes depends upon how they are il-
luminated during the actual photo-
graphing.

A problem with two-color presenta-
tion used on approach and landing
charts is that if the chart is looked at
upside down, shaded mountain slopes
sometimes seem to “invert” and appear
as valleys, due to optical illusion. Coast
& Geodetic is experimenting with light-
ing techniques to help eliminate this
problem.

CPA Loses Fight
For Air Cargo Route

Toronto—Canada has rejected Cana-
dian Pacific Airlines bid for airfreight
routes from Montreal and T'oronto to
Vancouver, a decision that continued an
air cargo monopoly held by government-
owned Trans-Canada Air Lines.

The Canadian Air Transport Board
turned the case over to the Cabinet for
decision earlier this vear, because it in-
volved “a major change in policy.” The
Cabinet decided that transcontinental air
cargo competition at the present time
would involve costly duplication of
services, “‘leading to a heavier burden on
carriers, shippers and taxpavers alike.”

Fight for Title

® North American Airlines
battles to keep its name.

® Nonsked planning future
expansion, eyes DC-7s,

A spokesman for North American
Airlines, the country’s largest non-
scheduled operator, terms “ridiculous”
a Civil Aeronautics Board order that
the company change its name. The
nonsked says it is going ahead with
plans for the future, including dis-
cussion of buying DC-7s.

The carrier plans a court appeal
from CAB’s order (AviaTion WEEK
Nov. 16, p. 18) that it drop “Ameri-
can” from its name to prevent unfair
competition with American Airlines.

Meanwhile, the company says load

factors on the daily New York-Wash-
ington coach flights in which it partici-
pates—only such service between these
points for months—have remained
“among the highest in the business,”
running around 95%.
» DC-7 Interest—North American’s plans
for the DC-7 are not firm, but it has
a definite interest and feels the newest
Douglas transport “‘probably will be the
next order.”

Presumably this, like two DC-6Bs
it is to acquire next year, would be
equipped with rearward-facing seats.

Three of the six DC-4s the line
operates have been converted to this
scating, and passenger reaction report-

New Runway Centerline Markings
been installed at Arcata Airport, Calif. The

markings were designed for the former land-
ing aids experimental station by W. H.
Levings, director of the Department of Avia-
tion, Humboldt County.

To provide adequate visnal goidance during
low-visibility approaches, this centerline pat-
tern of 75-ft. diamonds supplemented with
bold threshold markings, solid-line edge
stripes and horizontal distance markers has
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edly is good, All of North American’s
planes are to have rear-facing seats
eventually, No other commercial serv-
ice, the company says, uses them.

The DC-6s have been scheduled for

delivery late next year, but the carrier
hopes ecasing of military requiremcnts
will permit them to be ready by the
beginning of next summer.
F%aﬂ}* Coach—North American started
the New York-Washington roundtrip
flights last summer as a leg of its route
from the East to Dallas, Los Angeles
and San Francisco.

The service started with a frequency
of four davs a week, increased to five,
and now operates seven. Fare between
the two points is 510 one way, $19
roundtrip. Comparative first-class fares
on the scheduled carriers are $16.56 and
$31.51.

One explanation of the high load
factor, in addition to the one-a-day
aspect, may be the fact that no sched-
uled airline has New York-Washington
coach service, although American, for
instance, has been known to put a full-
paying standby passenger between the
two cities on a coach flight stuEping at
Washington on a longer coach route,
» Boston Next?—Both American and
Eastern Air Lines have asked CAB per-
mission to reinstate their suspended
Boston-New York-Washington coach
operations, and North American, which
already has a ticket office in Boston,
is waiting to see what they will do
before making plans to serve that city.
> Frequency Ouestion—CAB has assailed
the frequency of the nonsked Hights.
But North American, as one of the
four operators under the overall ticket-
ing agency, North American Aircoach
Svstem, Inc., explains them this way:

The nonsked and its three opera-
ting affiliates—Trans American Airways,

Hemisphere Air Transport and Trans
National Airlines—are limited under

their interpretation of CAB restrictions
to 15 flights a month between two
given points. On the New York-Wash-
mmgton operation, the four nonskeds
fill out the month with 15 flights
apiece.

In addition to the Southwest route,
of which the New York-Washington
flights are part, the carrier operates
transcontinentally from New York
through Chicago and Kansas City to
the West Coast, between New York
and Miami, and a shuttle between San
Diego, Los Angeles and San Francisco.

Correction

Aviation WEEK has been informed
that the 2,000 spark plugs which East-
ern Air Lines pulled because of electrode
breakage, and mentioned in the Oct. 26
edition (p. 64), were not manufactured
by AC Sparkplug, as stated in the
article.
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Bankrupt Cargo Line
Asks for Stock Sale

U. S. Airlines, Inc., has asked Securi-
ties & Exchange Commission for per-
mission to sell 905,855 five-cent par
value shares of common stock for a total
price of $90,000 to keep the cargo car-
rier operating at least until Dec. 15.

The company is under involuntary
bankruptcy proceedings filed Sept. 17
in U. S. District Court for the Southern
District of Florida, Miami Division.

» Court Control—The court authorized
the airline Oct. 27 to operate until De-
cember, provided it could deposit a spe-
cial fund of $90,000 within 30 days.
U.S. had a dehcit of $621,000 Nov. 1.

All money accumulated is to be used

in the operation of the business and all
mcome will be deposited in a separate
account while the airline is under the
control of the bankruptcy court,
» Routes at Stake—In addition to fi-
nancial difhculties, U. S. Airlines has
been directed by Civil Aeronautics
Board to show cause why its certificate
of necessity and convenience should not
be revoked for fallure to service its
routes. A hearing has not been set.

The airline has been authorized to
service 55 cities, flving freight between
Minneapolis and Boston south to New
Orleans and Miami with routes inter-
secting at Atlanta, Ga.

Since June 10, 1952, the company

has flown military personnel under a
CAB temporary exemption order that
expires Dec, 1.
» Leased Aircraft—The airline also is in
dificulty over its six aircraft, all C-46s
leased from USAF’s Air Materiel Com-
mand. Air Force asked the Miami
District Court for the return of the six
C-46s after the carrier became involved
in bankruptey proceedings.

None of the aircraft has been re-
turned to USAF, because the airline
hopes to have its lease restored. The
court has not vet made a decision,

Of the stock to be offered for sale,
620,000 shares have been committed
byv: Gearhart & Otis, Inc., underwriters,
50,000; William D. McCoy, 100,000:
Paul D. Sheelin & Co,, 50,000: Henry
Homblower, Jr., 10,000; Republic In-
vestment  Corp., 100,000; Nathan
Kohn, 150,000; Everett Parks, 20.000:
Lester Scharff, 20,000; and Jay W,
Kaufmann & Co., 120,000. The re-
maining 285,855 shares will be sold on
a “best cfforts” basis at the market by
the underwriter. '
» Change in Command—Since Septem-
ber, U.S. has had a change in com-
mand with the resignation of its presi-
dent, two vice presidents and treasurer.
Fred A. Miller resigned as president and
director of the company, and Jack E.
Gallagher quit as vice president and
treasurer.
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John W. Hutchinson, former Glenn
L. Martin and Northwest Airlines ex-
ecutive and onctime deputy director of
National Production Authority, Aircraft
Division, has been named president at
a salary of $1,000 per month.

Bemard ]. Chubet has succeeded
Gallagher as vice president and treas-
urer. He is associated with Gearhart &
Otis, the airline underwriters. His sal-
ary has not been fixed, but it will not
exceed $800 per month, the airline
reports.

No successor has vet been named to

Col. G. Gordon Moore, who resigned
as vice president and director,
P Recurring Losses—The airline admats
its record has been one of recurring
losses since 1945, when it began opera-
tions. On Dec. 31, 1952, the company
reported a loss of $554,699. By May
31, 1953, the net loss was reported as
$242,752.

U.S. 1s undergoing its third bank-
ruptey proceeding. Financial difficulties
sent the company nto bankruptey in
June 1951. The firm was reorganized in
October of that year, and a rccapitaliza-
tion program pulled the airline out of
the red. Involuntary bankruptev was
filed against the carrier in October 1952
by its creditors. "T'his was settled when
creditors received their payment.

ALPA Protests Cut
In Weather Ships

The Air Line Pilots Assn. has written
to Secretary of Commerce Sinclair
Weeks protesting the U. S. govern-

ment’s decision to withdraw 1its support
of the North Atlantic weather ship
program (Aviation Weexk Nov. Z,

L7
’ ALPA president C. N. Sayen says
the association’s primary objection is
that the decision was reached with-
out consulting pilots and with no visi-
ble effort to find substitutes for the
SETVICES.

“The men who conduct flights over

the North Atlantic routes,” he says,
“have day-to-day knowledge and experi-
ence as to the necessity for such services
not available to anv other group or
organization. We believe we are en-
titled to be consulted prior to decisions
being rendered which affect the facili-
ties available to us to fulhll our respon-
sibilities.”
» Government Reply—Commerce De-
partment and Ccast Guard replied that
the withdrawal plan was studied thor-
oughly by Air Coordinating Committce
representatives of all interested govern-
ment agencies. They found that no
agency had a “requirement” for the
ships, and that the U.S. no longer can
afford such weather station services as a
“convenience.”

ACC then checked with the Air
Transport Assn. and the individual air-
lines flving the Atlantic. All confirmed
that there was no actual “need” for the
ships, U. S, officials said.

The Weather Bureau plans to sub-
stitute a new daily reporting system
from ships and aircraft at sea. A search-
and-rescue program utilizing more of
the en-route facilities also is being pre-
pared.

U g D

Conveyers for Airport Travel

Artist’s conception of a design by Good-
year Tire & Rubber Co. for conveyer belts
to be used at large air terminals for moving
passengers and baggage to and from planes.

Speedwalk system incorporates moving stair-
ways and belts for luggage, both revolving
at the same speed so that passengers can
transfer safely from one to the other,

65



87 Westinghouse products ; - L
bring tomorrow’s aircraft

da Vinct's concept never envisioned the supersonic age . . . or the
complexity of modern aircraft. But in this “Span of Flight™, aviation
designers have telescoped centuries of normal evolution into fifty short
years of accelerated progress. 87 Westinghouse products have helped
make this possible. Yes, it’s true, between Magamps . . . turbojets . . .
fire control radar. .. electrical systems. .. aircraft motors and Micarta®
there are 87 different Westinghouse products helping the aviation
industry bring tomorrow’s aircraft—One Step Closer.

This scope of Westinghouse in aviation is important to you. Not
only the particular advancements highlighted in this “One Step
Closer™ series, but any one of the 87 products can become a solution
to your subsystem or component parts problem. Coming from the
engineering and productive skills of twenty-three divisions, they are
part of a continuing research and development program dedicated
to improving the capability and potential of tomorrow’s combat

and commercial aircraft.

-~

SEND FOR **SPAN OF FLIGHT”

This special photographic document was prepared to emphasize this Westinghouse

ability and interest in helping you achieve the goal of tomorrow’s aireraft. Tt ex-
emplifies the “Span of Flight” from Leonardo da Vinci's 15th century “flying

machine with a man™ to a current NACA concept of tomorrow’s aircraft. Itis yours
—in beautiful sepia, without copy and suitable for framing—for telling us just

i

D

E o

how many Westinghouse aviation products are known to you. Check them in
the coupon below . . . your “Span of Flight” will soon be on its way.  J-91012

you cAN BE SURE...IF TS

\%stinghouse

WESTINGHOUSE ELECTRIC CORPORATION

3 Gateway Center, P. O. Box 868 I
Pittsburgh 30, Pa. |
| know Westinghouse makes these products: I
|.h Turboje! engines, L) Gyro-motors and I
Ll Autopilets, radar and temperalure control panels, |
fire control systems. L] Generaling equipment, |
L) Communications equipment, circuit breakers, contactors,
air-borne and ground, O Aircraft molors, acluators and hoists.
L1 Aircraft electrical systems, LI Electronic tubes and Magamps, ]
a-¢ and d-c, L] Wind-tunnel drives and Micarta,
L1 Air-borne instruments, [T Airport lighting and wind-
tronsformers ond rectifiers. indicating equipment,

Please send me "Span of Flight”, without copy and suitable for froming.

Mome_ Title
DRAWING BY LEOMNARDO DA VINCI, “FLYING Company _
MACHINE WITH A MAN", COURTESY REYMAL AND
HITCHCOK, HARCOURT BRACE AND COMPANY, Address
SCALE NACA MODEL, COURTESY LEWIS FLIGMT ;
PROPULSION LABORATORY, CLEVELAMND, OHIO City & State. i} : -

___'____—___-I-l—r.._____—r—.__

———._—_—-—_—_'




How to keep

informed on

the

part of

your business

AT YOUR FINGER TIPS, issue after is-
sue, is one of your richest veins of
job information—advertising. You
might call it the “with what” type
—which dovetails the “"how" of the
editorial pages. Easy to read, talk-
ing your language, geared speci-
fically to the betterment of your
business, this is the kind of prac-
tical data which may well help
you do a job quicker, better—save
yOur company money.

Each advertiser is obviously do-
ing his level best to give you
helpful information. By showing,

through the advertising pages,
how his product or service can

benefit you and your company, he
is taking his most efficient way
toward a sale.

Add up all the advertisers and
you've got a gold mine of current,
on-the=-job information. Yours for
the reading are a wealth of data
and facts on the wvery latest in
products, services, tools . . . prod-
uct developments, materials, proe-
esses, methods.

You, too, have a big stake in the
advertising pages. Read them reg-
ularly, carefully to keep job-in-
formed on the “with what” part
of your business,

McGRAW-HILL
PUBLICATIONS

CAB member

Airlines Winning State Support

Adams starts promotion program by

warning officials to aid local carriers or lose them.

State aeronautic and airhne ofhcials
are showing signs of promoting their
federal-subsidized local service air car-
riers i response to a useat-or-loseat
challenge by Civil Aeronautics Board
member Joseph Adams.

State ofheials come to Washington
to plead with CAB for more federal-
supported local service, Adams told the
National Association of State Aviation
Officials, and then do little to make
the service succeed.

Reactions include:

e Allegheny Airlines president Leslie O.
Barnes: “. . . A most significant mile-
stone . . . vour address developed a
most sensitive, but nonctheless wvital,
point of responsibility. Leadership on
the question of federal-state-manage-
ment responsibilities in the develop-
ment of local service necessarily had to
come from the CAB.

“With the greatest sincerity, I con-
eratulate you on again assuming the
]L._’ldLr‘:.]‘llI} m the development and
enunciation of a basic point of policy.

Follow-up depends to a large ex-
tent now on the local airlines and on
the state organizations.’
® Ozark Air Lines president Laddie
Hamilton said his airhne would work
with local communities and airports,
and stated:

“Your message was a very construc-
tive one in affording the State Aviation
Ofhcials a tangible program of assist-
ance to the local service carriers at this
important time . . . we have alreadyv
received a letter from Mr. Lee Lamar,
chief of the aviahon section in Mis-
souri, offering to assist us in the ways
outlined by vour address.”
¢ Central Airlines president Keith Kahle
said: "“Your speech should help us n
getting over the point that the cities
have a responsibility on UL'I.'IEI"'If.'ll'Ig
trafhic, the same as the local SEHIEE
airline.” He added that Central’s “com-
petition out here is the private auto-
mobile and the bus” and the airline
hiopes to experiment soon with radically
lower fares to obtain more trafhe.

e Piedmont Airlines president T. H.
Davis wrote “to tell you what a great
service | think vou have rendered to
our mnduostry.”

* West Coast Airlines president Nick
Bez said, “I have instructed our people
to follow up on this so that the splen-
did effort vou displaved would not be
lost, and I am sure some good will
come from it.”

e Air Transport Assn. general counsel
Stuart Tipton wrote, “Stan Gewirtz, Ed
Rigers and I . . . agreed that it was an

excellent presentation and thought that
vou would probably not regard us as
being presumptuous if we told you so.
* American Airlines vice president Miss
Carlene Roberts called the Adams
critique “a helpful guide toward prog-
ress in the local airline field.”

Counsel Howard Westwood said that
“it 1s one of the most stimulating dis-
cussions of this subject I have read in
a long time.”
¢ Vermont Acronautics Commission di-
rector Edward Knapp said that Adams’
presentation “was one of the most
stimulating and challenging that has
been delivered by a Board member. It
establishes a definite relationship and
policy in the area of local airline serv-
ice between state aeronautic agencies
and the Board in setting forth re-
sponsibility for success of the service.
¢ Pennsvlvania acronautics director John
W. Macfarlane praised the Adams chal-
lenge but asserted that Pennsylvania
already has been doing much work to
promote local service airline growth.

» Adams Recommends—Here is the six-
point positive program that Adams re-
commended to the state aeronautical
othcials at their annual meeting:

¢ To get things started, “state aero-
nautical directors should call en the
(airline) managements concerned to
send their officials to the office of the
(state) director for a good indoctrina-
tion seminar.”

@ “Procure a monthly origin and desti-
nation report of the local service airline
SCTV lllf' "n{flll[' Ll'_l'H'iﬂ'lllI'l'ItIE'ii EI!,'IEI P-I{JLEE'd
from there.” Then, Adams recom-
mends, join chambers of commerce and
other civic groups in a “use-it-or-]lose-it
tvpe of campaign” in towns which the
survey reveals to be producing less than
150 passengers a month.
¢ The state agency ofhcials “'should ex-
plain through their publications, radio
and TV programs the tvpe of service
that the local carrier 15 rendering and
that the continuation of local service is
dependent upon full acceptance and
support by the communities.” The
state should “point up the fact that
federal subsidy involved in local airline
operation is a subsidy to the commu-
mity, not the carrier. . "

» Endorse and encourage use of local
service bv all state agencies for official
travel.

e Start “air educational tours.” Adams
notes that one state director promoted
iocal airline tours last year “that moved
2,584 people, mostly boys and girls
under 15 vears of age as part of this
program.”
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® Boost revenue, cut costs for the air-
line by encouraging airport manage-
ments to switch their fee collections
from a fixed-fee to a percentage-of-
revenue basis, This way, the airport
and the airline work together toward
increasing revenues, and the airline 1s
not faced by hxed charges that, tem-
porarily, it may not be able to afford.
»The Problem—CAB members and
the Commerce Department this year
have become mcreasigly alarmed at
the mounting subsidv needs of the
locals. Adams, as a former (Washing-
ton) state aviation director, had pon-
dered this problem and gﬂthcrcd airline
and state information throughout the
summer of 1953 before delivering his
challenging program to the NASAQ.

SHORTLINES

> Air France's rew nonstop “Golden
Parisian™  Super Constellation flight
leaves every Friday from Idlewild Air-
port for Paris following luxury flight’s
imauguration Nov. 20. The special
flight carries 32 passengers at an extra
cost of 525 plus $125 for “Sky Room”
accommodations.

P British Overseas Arrways Corp. ex-

pects to introduce the Comet 2 on its
London-Rio de Janeiro route next June

. BOAC has apphied for permission
tn ﬂpEflt’e a once-weekly hrst-class serv-
ice, Manchester, Lntﬂmd to New York.

» Canadian Pacific Airlines expects de-
livery next fall of three Comet 2s for
use on its intercontinental routes from
Vancouver to the South Pacihc and
South America (Aviation WEER Aug.
7, p- 84). Cost of the jet transports will
be $4.5 million.

» North Central Airlines carried 10,401
ton-miles of U. §. airmail dunng Oe-
tober, a new recerd for NCA. Previous
high was 9,953 ton-miles October 1952,

» Northwest Orient Airlines reports it
carried more atrfreight to Anchorage,
Alaska, from Seattle in the 11 months
ended Nov. 11 than it did for the whole
vear of 1952. Through October, it was
running 22% ahcad of the same period
in 1952 for total airfreight lifted to
Alaska, . . . NWA began reduced tour-
ist fares on its Str 1Im ruiser service be-
tween the U. S. and the Orient Nov, 15.

» Pan American World Airwavs has re-
turned six of its 16 C-54s leased from
the Air Force in 1947. The other 10
will be returned shortly as PAA replaces
the leased C-54s with DC-6Bs.

» Philippine Air Lines will increase the
number of passengers carried between
Madrid and Rome to 25 under a new
agreement approved by [Italy. PAL
scrves these cities on its route between

London and Manila.

» Port of Qakland (Calif.) reports the
Institute of Transportation and Traffic
Engineering of the University of Cal-
ifornia is m\cﬂ:ng’ltmg the possibility of
more economical design of airport Tun-
wayvs as a result of tests which were
conducted recently at Oakland Munic-
ipal Airport.

CAB ORDERS

GRANTED:

Braniff Airways final domestic mail rate
at 53 cents a ton-mile, with no subsidy.

Seaboard & Western Airlines exemption
to make a passenger flight from Brussels,
Belgium, to New York under contract with
the Inter-governmental Committee for
European Migration.

Trans-Texas Airways authorization to sus-
pend service at Brady, Tex., until airport
facilitics arc improved,

Alaska Airlines pilots permission to inter-
vene in the States-Alaska route case.

New Orleans and its chamber of com-
merce permission to intervene in removal

YOUR ANSWER TO A PASSENGER LOADING RAMP FOR ALL TYPES OF FOUR-ENGINE EQUIPMENT

Only $4,500.00
F.O.B. DALLAS

6114 Forest Park Road
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Another New Product from

Texas Metal and Manvufacturing Co.

e A NEW passenger loading ramp —

W :

TEXAS METAL AND MFG.CO. "
DALLAS, TEXAS

perfect for Super Constellations, Boeing
Strato-Cruisers, DC-4, DC-6 and DC-7
Equipment. Designed for all 4-Engine

Planes.

221" long; 93" wide; maximum overall
height 175"”; minimum overall height
119”. weight, 2,500 pounds.

Hand operated hydraulic pump and
2% " hydraulic ram adjust height of

upper platform for variances 80-130"
from ground.

Features 12-36" steps which remain
level at all times.

Steps and platform covered with safety
tread. Lighted.

Cam actuated brakes for locking into
position.

Rubber bumpers; easily movable by
push handle or tow bar.

Adjustments to
Your Specifications

Telephone ELmhurst 3771
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TWIX, with over twenty
years in aircraft tooling, of-
fers its Engineering staff,
Experience and Manufactur-
ing facilities for the devel-
opment of your Tooling
Program, One of the largest

g . tool and die plants in the
East, TWIX hos produced

tools, dies, jigs, and fixtures of
every type and size to precision
aircraft requirements and to the
closest tolerances. TWIX services
includes PROCESSING, coordina-
tion and tooling of parts, sub and
complete assemblies — individually
or collectively.

Staffed by Professional Engineers

TWIX made Drill Jig & Loeating Fixture: Drills
the rivel holes and Locates and Holds all parts
that make-up the Main Heam of the Airerail.
(Jig: 20" lung x 4" wide x 10" high)

TWIX made Die to make s Hat-Sectioned
Longeran in one operalion. Lengeron Dimen-
sions: 72" long x 7" wide having Doubls
Conlonr.

TWIX made toal for Routing, Drilling and
Assembly of a Tortle Deck. (6 long,
4" high, 8" wide)

All Sizes
* Dies » Jigs * Fixtures
¢ Templates * Press Blocks * Dollies

Write, wire, phone for FACILITIES LIST

& TWIX OPERATIONS FORMAT. TWIX made tool for Locating, Welding

and Hiveling for assembly of Jet Tail
Pipe. (20" long = 5" high x 3" diameter)

TWIX MANUFACTURING CO., INC, Aircraft Tooling Division

40-11 Twenty-first St,, Long Island City 1, N. Y. STillwell 4-0530
SPECIALISTS IM AIRCRAFT TOOLING FOR OVER 20 YEARS
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of TACA International Airlines foreign air
carrier permit,

Wheeler Airlines, Ltd. (Canadian) per-
mission to carry out an aernal phntugmph?
contract on 200 mi. of power lines in Ver-
mont, using Anson aircraft. CAB noted
that the Canadian government grants simi-
lar reciprocal privileges to U. 5. operators.

Kenting Aviation, Ltd., permission to
make an airborne magnetometer survey in
the U. §. for M. A. Hanna Co., Ltd,
using PBY-3A or Anson mrcraft.

Morthwest Orient  Airlines waiver of
safety regulation requinng 50 hr. proving
tests on new equipment, in this case Doug-
las DC-6Bs, to inaugurate Seattle-Honolulu
aircoach service. Plane is a proven one,
and Northwest has years of experience on
the route, CAB noted. United Air Lines
will conduct Honolulu maintenance on
NWA’s DC-6Bs under contract.

Wien Alaska Airlines final mail rate of
$951,152 for Oct. 24, 1952-June 30, 1933,
New rate provides an estimated total of
51,360,583 per year henceforth. Of that
total, $1,040,663 is subsidy and $319,920
compensatory for actual mail service.

Cuba Aeropostal permission to start serv-
ing Miami International Airport in accord-
ance with foreign air camer permit.

Joplin, Mo., and Lamar County, Tex.,
chambers of commerce permission to inter-
vene in Favetteville, Ark., air service n-
vestigation,

APPROVED:

International Air Transport Assn. agree-
ment amending rules on  Europe- Africa
coach fares.

California Central Airlines contracts with
Airline Transport Carrners, Inc., for lease
of five Martin 2-0-2s by California Central
to ATC Sept. 1, 1953, to Dec. 31, 1954,
and for ATC maintenance on CCA planes.

DENIED:
Chicago-Detroit local service requests of

North Central and Lake Central Airlines
to serve intermediate cities by special ex-
emption. CAB said these requests and sug-
gestions that American  Airlines suspend
similar local service should be consoli-
dated in a full investigation.

Empresa Guatemalteca de Aviacion (Awvi-
ateca) motion to consolidate its applica-
tion for a foreign air carrier permit with
that of TACA,

Hughes Aircraft Co., Bell Aircraft Corp.,
Radioplane Co., Land-Air, and Lockheed
Aircratt Corp. petitions to intervene in the
local New Mexico route renewal case of
Continental Air Lines. CAB says they
filed too late.

Riddle Airlines request for temporary
exemption to provide passenger service on
its back-haul cargo flights from Puerto Rico
to U. S., competitive with Eastern Air
Lines and Pan American World Airways.
CAB says denial would not place undue
burden on Riddle, and the issue requires
full hearings before decision,

Delta-C & S Air Lines motion for im-

mediate hearing and consolidation into the
New York-Balboa through service route
case. Delta proposes Havana-Miami service
as another factor in the various U, S.-South

| America interchange proposals of Pan

American, Eastern, Panagra, Braniff and
National.
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SEARCHLIGHT SECTION

GOODYEAR AIRCRAFT CORPORATION, pioneer and
leader in lighter-than-air craft, offers you a new employ-
ment opportunity with a. well-established and fast-
growing company where ‘‘careers are planned.”

DESIGN AND DEVELOPMENT engineering opportunities
are available for capable and imaginative men and
women in the field of airships, aircraft and aircraft
components,

RESEARCH AND DEVELOPMENT projects — missiles, elec-
tric and electronics systems, servomechanisms, new special
devices, fiber resin laminates — all present an urgent

need for engineers with _fresh talent, aptitude and
ambition.

POSITIONS ARE OPEN at several levels in various fields
with salaries based on education, ability and experience.
Physicists Civil engineers
Mechanical engineers Electrical engineers
Aeronautical engineers Technical editors
Welding engineers Technical illustrators

AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located

in the lake region of northeastern Ohio. Cosmopolitan
living, year-round sports and recreation, cultural and
educational advantages make this thriving city an ideal
spot for a pleasant home.

YES, BUILD YOUR FUTURE — TODAY! Write, giving your

qualifications, or requesting an application form.

C. G. Jones, Salary Personnel Departmentf
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SEARCHLIGHT SECTION

tx Dallas,
Texas
OFFERS

ENGINEERS

and TECHNICAL PERSONNEL

OPPORTUNITIES IN

® Az @CRAFT CORPORATION

AIRFRAME DESIGN STRESS ANALYSIS
HEAT & YENT FLUTTER ANALYSIS
ARMAMENT EQUIPMENT DESIGN
LANDING GEAR LOFTING

FIRE CONTROL SYSTEMS
MACHINE COMPUTATION METHODS
ENGINEERING PLANNING
TECHNICAL PUBLICATIONS
WEIGHT CONTROL

HOUSING READILY AVAILABLE
ATTENTION ENGINEERING PERSONNEL
BOX 6191, DALLAS, TEXAS

HHITHET '|": l . I| ” 1A GISHEN (1} :ll'i HEHLE RGN {1 LR | ] q, R
I S sSSHMARES I

ENGINEERS WANTED .
B M

one of the largest multi-engine aircraft modification centers in the
United States and now designing many prototype installations and
manufacturing kits for the Air Force.

Positions are now open to qualified aircraft engineers for:

e ELECTRONIC and ELECTRI- e STRUCTURAL LAYOUT MEN
CAL INSTALLATION DESIGN e WEIGHT ENGINEERS
e [INSTRUMENT INSTALLA- e LIAISON ENGINEERS

. Et%TEE‘IIE'SIEEEIHEEES * LAB TECHNICIANS—Radio-

Electrical
« HYDRAULIC DESIGN
e LOFTSMEN * CHECKERS—Electrical-Radio-
e TECHNICAL WRITERS and Mechanical Design-Air Frame
ILLUSTRATORS

Hayes is a leader in the industrial expansion of the South
and foremost in Aircraft

* ENGINEERING * MODIFICATION

Write to: Executive Engineer Hayes Aircraft Corporation
P. 0. Box 2287, Birmingham, Alabama

* OVERHAUL

AMERICAN HELICOPTER CO. INC.
Need's

CONTACT

DIRECTOR OF PERSOMNMEL
AMERICAN HELICOPTER CO. INC,

1800 ROSECRAMNS AVEMUE
MANHATTAN BEACH, CALIF.

CéSSIlﬂ

ENGINEERING
OPPORTUNITIES

with world's leading producer of
light commercial airplanes

for

* Design Engineers
¢ Design Draftsmen
* Research Engineers

Send Resume to

Employment Monager
CESSNA AIRCRAFT CO.

WICHITA, KANSAS '

Senior

STRUCTURES ENGINEER

Opportunity for a structures engineer with
4-5 years of rounded experience to take
on project responsibility on @ commercial
aircraft project.

Opportunity for further odvancement excellent,

HELIO AIRCRAFT CORPORATION
Boston Metropolitan Airport
Morwood, Mass.
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SEARCHLIGHT SECTION

IGHT now we have unusually aitractive project aasigunments ot
our Milwaukee plant for high caliber engineers. Some of the
necessary qualifications oare—experience In research., amalysis, Assiqnment_ﬂ“ will assist in the installation, eperation, \

and /or design and developmen! . . . in any of these fislds:

AIRBOENE INSTRUMENTATION COMPUTERS lhese obistanding openings are sno sedt ovomsbns et g of

SERVO-MECHANISMS

These will be permanent positions inasmuch as our operations €on-  ghould have a deinite interes! in people as individuals and be will.

sist of extenslve manufacturing as well as developmen! programs.
At AC SPARK PLUG you will be part of a sieadily expanding divi- to relocate 1o field assignments. Single men given preference.

sion of G.M.C.—a division with over 20 years’ experience the
instrument fisld. With us you profit from “small-company” advance- @
ment opportunities plus “largecompany” employee benefits. AD- Tr ainINg—i;, Milwaukes) will prepare you for thess assiga-

VAN FROM WITHIN is a fact, not o phrase. Let your nex!t  ments, In addition to your salary, you will receive a fleld allow-

slep be a letter to
SUPERVISOR OF EMPLOYMENT

HAVE YOU EVER THOUGHT OF A

ENGINEERS DESIGNERS

Electronic Electro-
Servo Mechanical

FIELD ENGINEERS

and maintenance of our esquipment af alr-
crafl planis and Alr Force bases. The work will include licisom
betweesn AC and the customer, training of cusiomer personnsl, anal-

AVIONICS v
our Background—Io%, *ducational background can
ME, Physics, or l'il'lglir!'ﬂilnh T::-:h :uli;:nllgnlufnthlglf:t:‘m?l!inﬁyﬁr

our theoretical and applisd in-plant troining (here

ance—and a subsionmtial bonus if se
. - if you're locking for an opportunity with a “present” and a

ecied for overseas ossigmment
{uture write us for further facts, |

A4 Spark Plug Deiviscon + GENERAL MOTORS CORPORATION

1925 E. KENILWORTH PL. MILWAUKEE 2, WIS,

VIBRATION
ENGINEERS

Openings exist for engineers with
experience in vibration analysis of
helicoplers or other aircraft. Must
be familiar with current methods of
vibration analysis and iesting. Somes
knowledge of aeroelastics and
acoustics is desirable.

Inlerviews at company ax-

pense for qualiied men.
Moving expense allowance.

Send detailed resume to

FRANK S. COE

Employment Supervisor

PIASECKI

Helicopter Corp.

Morton, Pa.
| (A Philodelphia Suburb)

A
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I STRESS ANALYSTS

with actual aircraft stress experience

Also AIRCRAFT ENGINEERS AND DESIGNERS

I Here's an opportunity to work in one of the most interesting and
I fastest-growing segments of the aviation field—

HELICOPTERS

Sikorsky Aircraft, foremost designer, developer, and manufacturer of
helicopters, is increasing its production of the latest type, combat-
proved helicopters and is expanding its research and development
program.

Here's your chance to work with the top men in your profession—
men who made the first practical helicopter.

You'll Find at
Sikorsky Aircraft

—a company with large and Important —excellent solary

orders
—ﬂ? nngirnarlng stoff of exceptionally ——cost-of-living adjustments
gh calibre
—unduplicated research aond  testing —good chance for advancement
facilities —many insurance benefits, includ-
—a respect for and interest in new ideas ing o retirement income plan

You'll Enjoy
These Advantages

Moving Expense Allowance
Send resume to E. H. TUTTLE

SIKORSKY AIRCRAFT

Division of United Aircraft Corporation
Bridgeport 1, Conn.
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EARCHLIGHT SECTION
SEARCHLIGHT SECTION "

BUSINESS AIRCRAFT LockiEED PV -1
We are specialists in the installation HAVE TWO AVAILABLE

and servicing of

COLLINS | FOR IMMEDIATE SALE

BENDIX —70 Hours Total Since New—
ARC EXCEPTIONALLY CLEAN. WILL STAND MOST "
We have a complete stock for . JHIFS UNCONVERTED. e Wy
immediata installation ?;EI:E .BE INSPECTED AT OUR FORT WAYMNE _- | 8o 8 /
“Ouality & Dependability for over 1 -2
$3500.00 exch o | caLL ok wike \ (55
‘ exc e LEEWARD W | onTiee | A
sl | CT FTTT Y o i e | WSS AVIATION
These engines are 00:00 time since C.A.A. O Gnmr:e:r 73101 ' ﬂr_' o EEH:I' ey =
approved overhaul and have had ACES L e — —
C.A.A. approved outside in lubrication . — — [ i B — l N S T R U M E N T S
system blower o thrust plates incorporated. I = SPERRY A-12
They have also been block tested in our s ALE =
Kowr s fhorponrhosan Sogecd b FOR _ | AUTOMATIC PILOTS EMERGENCY REPLACEMENT * OVERHAUL * SALE
for 1 i ; — . : .
sl S s I DC-3. DC-4. DC-6 Immediate delivery Instrument Associates offers you the services of their CAA approved laboratories
Bk N MR | Dﬂllgllfli— =~y ' = for fast overhoul, modification ond sales of aviotion instruments. Whether one
£ | Convair—240 i E_'El}ﬂ complete sels for Convair 240 and instrument or thousonds, our production line facilities for the overhaul of instru-
o RABBD-DE oiissivsin dainisnian $3000.00 exchange Lockheed—Constellation | ﬂmﬂrfi’;:tﬂ::““;ﬁi ﬁ:ﬂr IET:::E}EEH :: ments results in a savings of both time and money. If your instrument needs are
| i RREE-ANEE i e e e et £1950.00 exchange ' BEEEh—D-1 351 E-]ES : and carry Sperry service R, electranic, gyroscopic or pressure, Instrument Associates can serve you.
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VIEWPOINT 4 '

. By Capt. R. C. Robson

Bad Weather & Lost Planes

The end of the balmy autumn weather brings us once again to the season
of instrument flying conditions with its perennially associated problem of
the lost aircraft. This subject is generally considered one of aviation’s
sacred skeletons—too touchy to mention. But I believe its importance
demands exploration.

There are, of course, manyv reasons why a plane gets lost: instrument or
radio failure, severe weather, etc. But these are the extremes, accounting for
only a small part of the total and will not be considered here. Of more
imterest is the “routine bewilderment™ case dunng Ii%llt instrument condi-
tions. At least one of these occurs per major terminal area with each siege
of weather.

Importance of a lost aircraft in a mctropolitan area i1s obvious. At any

given instant there may be upwards of 20 scheduled flights with possibly
1,500 passengers, cargo planes and military, commercial and private aircraft.
It only takes one bad apple in this barrel.
» Dual Problem—The problem actually is two-fold. First, the long-range
view—the problem of making all air navigation and each approach procedure
simpler. This deserves greater attention from all who fly or wish to fly. It
is hoped that someday progress will be made.

Of more immediate concern, however, is the present. That is, what can
be done for this winter or next, recognizing the fact that we have to live with
present facilities and methods.

A clue to what can be done comes from those who do not get lost.

It will be found that pilots who fly with sufficient regularity to be familiar
with these complicated areas in properly equipped airplanes have no trouble.
So the key word is “qualified,” and it relates to both the pilot and to the
aircraft equipment.
» Wrong Thinking—Right here, of course, is where the screams get louder
and the counter-argument is immediately offered that this type of thinking
favors the rich by restricting the rights of the poor. That is rubbish. It 1s
wrong to think that instrument flying is a poor man’s game in the first place.
And since when is it the custom in this country to drag down the upper
level because some refuse to raise their standards?

But safety, after all, is the prime consideration. Regardless of the type of
herring dragged across this airway, it simply is not safe to go plowing through
today’s metropolitan areas without full qualifications to handle the job.

It alwavs has been assumed that possession of an instrument rating

permitted a pilot to fly anywhere at anytime. 1 wonder if this still is a
proper premise. For instance, does a “standard” rating obtained in, say,
Kansas City insure adequate knowledge to enter LaGuardia on mstruments?
Or, does knowledge of the New York area qualifv a pilot to land at Chicago
Midway?
» Better Charts—Admittedly the system is wrong when the answer to these
questions is “No.” But recognizing this fact doesn’t change anything.
There still remain about 12 “complicated” areas in the country which
require specific knowledge and equipment for safe passage during instrument
conditions,

Better acronautical charts would help (although no one has vet found
a way to make them better) and such things as area brichng booklets would

be useful. But unless pilots actually have specific “area” ratings (Chicago,
New York, etc.) added to their license to show that they have been properly
qualified, and unless the aircraft they will fly has the approprate radio
equipment, then lost airplanes will continue to dot the sky in each period of

instrument weather.
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AVIATION CALENDAR

Nov, 30-Dec. 1—Fifth annual Air Cargo
Day, ASME, Hotel Statler, New York,
Nov. 30-Dec. 2—American Society of Me-
chanical Engineers, annual meeting, Hotel

Statler, New York.

Dec. 1-2—ASME’s Frequency Response
Syiposium, Hotel Statler, New York.

Dee. 1-2—Second annual Heavy Press Pro-
sram, ASME, covering helicopter trans-
mission  design  features and  turbojet
components, Hotel Statler, New York.
Luncheon honoring engineers’ contribu-
tion to powered flight by ASME and IAS.

Dec. 3-5=Seventh annual Arizona Aviation
Conference, Yuma.

Dec. 7—Civil Acronautics Board, second ses-
sion of annual meeting on review of Civil
Air Regulations, inter-departmental andi-
torium, Washington, D. C.

Dec. 8-10=Joint Computer Conterence and
Exhibition, sponsored by Amencan Insti-
tute of Elcctrical Engineers, Amencan
Institnte of Radio Engineers, and Associa-
tion for Computing Machinery, Statler
Hotel, Washington, D. C.

Deec. 14-17—530th Anniversary Celebration of
Aviation, Kitty Hawk, N. C. Program:
Private Fliers and Aviation Poineers' Day,
Dec. 14; Aviation Industries Day, Dec.
15; Defense Dayv, Dee. 16; Anniversary
Day, Dec, 17,

Dec. 17—Seventeenth Wright Brothers Lec-
ture, U, 5. Chamber of Commerce build-
ing, Washington, D. C. Aero Club
Wright Memonial Dinner, Hotel Statler.

Dec. 17—=Roval Aero Club dinner com-
memorating 50th anniversary of powered
Hight, Dorchester Hotel, London.,

Jan. 8-11=Flonda Air Pilots Assn., 11th an-
nual air cruise, Miami, Fla,

Jan, 10-12—Institute of Surplus Dealers,
trade show and convention, Madison
Square Garden, New York.

Jan. 18-22—American Institute of Electrical
Engineers, winter meeting, Hotel Statler,
New York.

Jan. 20-22—Operations Research in Produe-
tion and Inventory Control, Case Inst-
tute of Technology, Cleveland. Speakers
mclude Paul Stillson of Lockheed Aircraft
Militarv Operations Research Division,

Jan, 25-28—<Plant Maintenance & Engineer-
ing Show, International Amphitheater,
Chicago. Conference will be held con-
currently at the Hotel Conmad Hilton.

Jan. 25-29—Institute of the Aeronautical Sci-
ences, 22nd annual meeting, Hotel Astor,
New York. Honors Night Dinner Jan. 25.

IF'eb. 3-5—Society of Plastics Industry, ninth
annual division conference on reinforced
plastics, Edgewater Beach Hotel, Chicago.

Mar, 22-25—Institute of Radio Engincers,
national convention, Waldorf Astoria Ho-
tel and Kingsbridge Armory, New York.

Apr. 5-6—Society of the Plastics Industry
(Canada), Inc., 1lth annual conference,
Mount Roval Hotel, Montreal.

Apr. 29-30—=American Society of Tool Engi-
neers, 10th biennial industrial exposition,
Convention Center, Philadelphia.

May 5-7=Third International Aviation Trade
Show, sponsored by Aircraft Trade Shows,
Inc,, 71st Regiment Armory, New York,

May 17-Z0—Basic Materials Exposition and
Conference, International Amphitheater,
Chicago.
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LETTERS

Action Wanted

[ have read vour article entitled “NBAA
[s Silent on Plane Needs,” by Frank Shea,
as published in the Nov. 9 Aviarion WEEEK.

You quoted me as saying, "“There are
other organizations besides NBAA and since
] have seen nothing constructive accom-
plished here, I am going to them.”

[ take exception to this quotation and
would like to correct you to this extent:
[ indicated at the meeting that unless some-
thing was done to tell the manufacturers
what business flving really needs in the way
of equipment, I would do everything pos-
sible to form another group outside NBAA,
with the express purpose of telling the air-
craft manufacturers the needs of corpora-
tion flying.

NBAA has done a fine job repn::-;enl:inf
business flying in Washington and I thin
that the support we give them is well worth-
while, but 1 also feel that they are falling
behind on the basic requirement of aiding
in the production of new aircraft, for with-
out this [ fear that business flying will de-
cline to the point that no representation in
Washington will be necessary.

Anything you can do to help me on the
formation of a gronp of well-qualihed people
on business flving to studyv the needs of the
business aircraft operator, either in or out-
side NBAA, will be greatly appreciated.

| would like to add one thing more. The
requirements [ gave for a husiness aircraft
are as follows,

Four engines minimum.
Mimimum speed—400 miles an hour.
. Pressurized to 25,000 ft. minimom.
Range—2000 miles minimum.
Size—As small as possible.
A. T. Groves, Aviation Supervisor
Kimberly Clark Corp.
Neenah, Wis.

(The story referred to was cut in length
during editing.—EDb.)

'-.n"l-l-i."n.nln-l"l"-.'lli—'

Silvaire’s Odyssey

On page 55 of the Oct. 12 issue of your
outstanding publication, vou carried an ad-
vertisement for Continental Motors Corp.
detailing the flight of Peter Gluckmann
from California to London, England, and
return in a Luscombe Silvawre equipped
with a Continental motor. The advertise-
ment points out that Mr, Gluckmann asked
no help from anyone in equipping the plane
for the record-breaking flight.

[ am sure that statement was an over-
sight, but Mr, Gluckmann was in constant
correspondence with Mr. Merle Mueller, our
Chief Engineer, who supplied Mr. Gluck-
mann with engineering drawings, data, sug-
gestions, and actual equipment for the
flight.

As yvou know, Luscombe Airplane Corp.,
which built Mr. Gluckmann’s plane, is
now a part of Temco Aircraft Corp. And
althongh we are no longer producing the
Silvaire, we are equally proud of its per-
formance and of Mr. Gluckmann’s danng
accomplishment, In fact, we have been n
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contact with Mr. Gluckmann since his re-
turn and are working with him on another
ocean-hopping flight which he told us he
15 planning.

We would merely like to join with
Continental Motors Corp. in saluting Mr.
Gluckmann's accomplishment,

Jack CrAbpock,

Public Relations, Garland Plant
Temco Aircraft Corp.

Garland, Tex,

Who Helps Engineers?

[ am a jet pilot in the Air Force and an
ardent reader of Aviarion Week. 1 will
snon be released from service and intend to
return to college and finish my education
in enginecring (two years).

In your magazine I noticed the demand
for engineers by the large industries and
wondered if any of them has a school or
plan to help students obtain degrees and
possibly work for them part time or on a
cooperative plan where their previous ex-
penience could be used.

Although none of the firms advertised
these schools or assistance. I thought you
might know of the companies that do have
such schools.

CHARLES A, Neuesporr, 1st Lt., USAF

3626th Training Group,

Box 558, Tyndall AFB, Fla.

Crowding Airports

Re your nmews item in AVIATION WEEK
Sept. 28 (page 22), entitled “Jet Crash
Angers Van Nuys Residents,” Gen. Doo-
little's comment seems highly pertinent to
me, Seems to me that Lockheed, or who
ever operates the airport, would be per-
fectly justified in picketing the residents
with signs saying “This community 15 a
menace to the safety of our airport.”

If the airport was there first, 1t seems to
me the people who then moved in around
it have no kick coming, and can move out
again if they don't like it!

Davip A. STUART
37 Yale Square
Morton, Pa.

Redbird’s History

The officers and engineers of the AF
Armament Center have thoroughly enjoyed
reading your issue of Aug. 17 on the Air
Research & Development Command, par-
ticularly those portions which concern our
own work and felds of interest, 1 Feel,
however, that there has been an oversight
in the story of the development of a suitable
airborne target.

The modification of the A-1 glider target
to the sweptwing “Redbird” conhguration
was a result of the personal efforts of F. A,
Miller, a civilian employe in the Fire Con-
trol Branch of the Directorate of Test Op-
erations.

It was Mr. Miller who conceived the idea
for modification of the standard target. He

personally designed the structural changes
required by the change in configuration,
and working in his spare time, modified the
first target. He was in charge of the fight
test program which was initiated to evaluate
the Redbirds, and flew some 40 missions
with them to prove the modification.

The entire Armament Center, and par-
ticularly the Fire Control Branch, is ex-
tremely proud of Mr. Miller and his Red-
birds, We feel that recognition for this
excellent piece of work should rightfully be
his,

Warp E. Prorsamax, Capt, USAF
Fire Control Branch, AFAC
Eglin AFB, Fla,

Sabre Fighter-Bomber

A. W. Jessup's article, “F-86F Is Top
Fighter-Bomber,” in the Oct. 19 AviaTion
Week is greatly interesting but leaves a
misleading impression.

The article suggests that the 18th
Fighter-Bomber Wing was the only unit
of its kind to “put the Sabre through its
fighter-bomber paces” during the final weeks
of the Korean War., While the 18th was
the first unit to be equipped with the
F-86F in the Korean Theater, it was the 8th
Fighter-Bomber Group under the command
of Col. Walter G. Benz, Jr., which per
formed the first fighter-bomber mission with
the new aircraft, in March 1953,

As a matter of record, the 8th Fighter-
Bomber Group consistently flew more
sorties than any other wing in Korea with
both the F-80 and the F-86F, adding up
a total of over 65,000 sorties in the Korean
War and pioneering not only the develop-
ment of fighter-bomber tactics with the
F-86F, but also with the F-50s.

A great deal of credit should go to the
officers and men of the 5th for their part in
ironing out the inital difhculties en-
countered with the F-86F, and for per-
forming transition to that aircraft from the
F-80s without halting combat operations, a
feat which the 18th was unable to match.

RoserT M. WHITARKER

st Lt., USAF

Dept. of Air Science and Tactics
College of Puget Sound
Tacoma, Wash.

Praise

We at Airwork were most pleased with
the article George Christian wrote on our
Engine Forum (AviaTioy Week Oct 5,
p. 64). You are to be commended for
your accurate reporting and interesting
presentation of the facts. *

You would be surprised how many in-
quiries we have had from all over the
country from DC-3 operators who read the
article and want to step up performance of
their plane. We are planning to send re-
prints of this article to our complete cor-
poration mailing list,

Davin Dows, Jr., Sales
Airwork Corp.
Millville, N. ].
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‘When you

Here is visible proof of HYDRA-CURVE Jaw economy! Each of the
stretch-wrap forming dies stored above is color coded. The red squares
indicate those dies upon which sheets are formed directly in the ST
condition! Until the development of HYDRA-CURVE Jaws most sheet
parts were stretch-formed in the SO or SW condition, with necessary
refrigeration and heat-treatment.

A quick look at the storage yard above shows how far this procedure
has changed. Now, up to 95% of all sheet parts can be successfully
formed from 8T material, as purrhusrd from the milll Here's MORE
evidence that HYDRA-CURVE Jaws lower manufacturing costs,
increase parts production and save extra money by eliminating process-
ing. Add to these advantages actual material sacings of up to 30%! This
conservation applies not only to aluminum, but, even more important,
to such costly metals as titanium and stainless steel,

No doubt about it... Hufford Stretch-Wrap Forming and HYDRA-
CURVE Jmws are a winning combination! Ask for details)

You're lﬂuking at new economies
in StretchWrﬂp Fﬂrmiug!

PHOTO COURTLCSY: MOATH AMERICAN AVIATION NG

HYDRA-CURVE JAWS cre o
recent Hufford development
reducing the amount of
“stretch” required o form
sheet parts. They greatly
facilitote deep drawing oper-
ations os well os simplify pro-
duction of lesser curvalures,
HYDRA-CURVE Jaws are made
tor all Hufferd sheet siretch-
wrap forming machines and

may be used on other types

of siretch-forming presses.
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IN-FLIGHT REFUELING enables the B-47 to fly
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more than 12,000 miles no
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n-stop. A vital factor in es-

tablishing rendezvous points is fuel consumption rate, measured on the B-47 by the G-E mass flowmeter.

Radically New G-E Fuel Flowmeter Gives
True Mass Readings in Pounds per Hour

Jet engine fuel consumption can now be
measured accurately at all operational alti-
tudes and temperatures. A new kind of
flowmeter, developed by General Electric,
gives direct pounds-per-hour readings that
are accurate regardless of density variations.

By measuring the mass of fuel consumed
this revolutionary flowmeter averts the error
factor inherent in earlier systems. It 1s the
first true mass flowmeter in large-scale pro-
duction.

In use on the B-47 Stratojet, the G-E
mass flowmeter is proving its value as a
cruise control instrument. The unusually
long-range missions flown by the B-47 re-
quire utmost dependability in the indication
of fuel consumption rate. The mass flow-

meter also assures precise setting of fuel
flow in starting engines, thereby helping to
prevent overheating.

A complete mass flowmeter system has
three lightweight components—indicator,
transmitter, and a shock-mounted power
supply. One power unit can supply as many
as eight transmitters. Pressure drop in the
transmitter is very slight, making possible
two important advantages: (1) no additional
fuel pumping capacity is needed; (2) the
transmitter can be mounted in the low-
pressure section of the fuel line near the
fuselage.

For more information, ask your G-E
Aviation Specialist for Bulletin GEC-932.
Or write to Section 210-82, General Electric
Company, Schenectady 5, New York.
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_ Curve C G-E Moss flowmeter

1. FUNDA MENTAL RESPONSE errors
of the other two main types of flow-
meter are contrasted with accurate
response of G-E mass flowmeter.

2. INDICATOR has easy-to-read ex-
panded scale that shows rate of fuel
consumption in pounds per hour.
Maximum weight: 0.6 |b.

3. TRANSMITTER gives readings up
to 12,000 pph of mass flow. It will
withstand 200 psi pressure. Maxi-
mum weight: 5.5 |b.

4. POWER SUPPLY has a 28-v con-
stant-speed motor. Filters keep radio
noises within Spec. MIL-1-6181.
Maximum weight: 5.0 |b.



