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W afer-thin rubber sandwich

HIS JET ENGINE has only a part-
Ttime job. It provides extra power
when the Convair B-36 takes off, in
gaining desired altitude, and for that
extra burst of speed needed over target
areas. The rest of the time, it has to be
covered tokeeptheair from going inside.

Thar's the reason for the shurrer-like
"doors” you see. Doors that must open
when the extra power is needed. And
ice forming in flight could seal the
doors tight. Heat had to be provided,
yet the shurtters had to be almost water-
thin. The manufacturer of the doors
thought he could do it by making the
shurters like a sandwich—if the sand-

wich filler could be made thin enough
and still provide the amount of hear
needed to keep off ice.

The experience of B. F. Goodrich
with hundreds of airplane icing prob-
lems came in handy on this one. It took
some precise engineering to solve the
tough problem of thinness, bur it was
done. The heater that turned the trick
i5s only 14, of an inch thick! The core
of resistance wires is imbedded by a
unique BFG merthod into a layer of
Fiberglas impregnated with rubber-like
material. It provides all the anti-icing
heat needed to keep the doors ice-free
at all rimes!

solves icing problem

B. F. Goodrich offers the aviation
industry a background of almost 25
years experience in anti-icing problems,
working with both hear and pneumatic
De-Icers. Other BFG products for avia-
tion include: tires, wheels and brakes;
Plastilock adhesives, Pressure Sealing
Zippers; fuel cells, Rivouts, accessories.
The B. F. Goodrich Company, Aero-
nantical Division, Akron, Ohbio.

B.E Goodrich
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There's almost no
“constructional

strefch” in
Roebling Aircord

BEYOND MEETING today's most

giraﬂtma!l y no troublesome and unpre-
ctable “constructional stretch.” For
this reason, Roebling Aircord always
affords maximum uniformity of con-
trol and minimizes the need for peri-
odic take-ups.

Roebling Preformed Aircord, made
of steel or of stainless steel, comes in
a full range of sizes and can be fur-
nished in complete assemblies with
swaged terminals that possess the full
strength of the cord itself.

Write for complete information
about Aircord and other test- and
time-proven Roeblin aircraft prod-
ucts. And call on Roebling’s engineer-
ing staff for any desired sug- _
gestions and assistance. John A. ('
Hoebling’s Sons Company, ‘==
Trenton 2, New Jersey.

Branches and warehouses in
principal cilies,

{UEBLINI

stringent specifications, Roebling Pre- |
formed Aircord for controls contains |
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NATION WIDE

SALEN AND MERVICE

ORGANIZATION TO SERVE YOU

Business men who buy Commanders are men who
demand the best. The Aero Commander Nation-Wide
Sales and Service organization unites a combined
total of more than 261 years of aviation experience
and technical knowledge. Commander owners

are assured of a service commensurate with the

fine quality of the product itself, when they deal

with these firms of recognized integrity.

LEFT TO RIGHT, TOP TO BOTTOM:

J. K. “Johnny"” Hamp, Aero Sales Division, Houston Transportation
Co., Municipal Airport, Houston, Texas; Fred Smith, Sales Manager,
AiResearch Aviation Service Co., 5907 W. Imperial Highway, Los
Angeles 45, California; Cy Willock, Sales Manager, Downtown Air.
Park, Inc., 1800 South Western, Oklahoma City, Oklahoma; Art
Meurer, Arthur Meurer Co., Ine., LaGuardia Field, New York, N. Y.;
Don Pennington, Carolina Aero Company, Municipal Airport, Ashe-
ville, North Carolina; Don Hood, Air Sales and Service Company,
Wier Cook Municipal Airport, Indianapolis, Indiana; C, W, “*Wayne”
Crussell, Southern Aero, Ine., Municipal Airport, Atlanta, Georgia;
H. Leibee Wheeler, Buffale Aeronautical Corporation, Buffalo Muni.
cipal Airport, Bulfalo, New York: H. Warren Holladay, Stonnell and
Holladay, Washington National Airport, Washington, D. C.; B. G.
Vandre, YVan's Air Service, Municipal Airport, S5t. Cloud, Minnesota;
H. William “Bill” Blake, Sales Manager, Washington Aircraft and
Transport, Boeing Field, Seattle, Washington; F. J. Waltz, Morgan
and Waltz, Mexico City, D, F, :
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TULAKES AIRPORT =+ OKLAHOMA CITY, OKLAHOMA




TO HIT TARGET
from unstable decks of ship

A rolling, pitching ship...under attack from speedy, diving
aireraft. .. counts on its anti-aireraft guns for protection...
these guns must be able to stay on the target regardless of
sea conditions. That's why the Ford Instrument Company
was called on to design and build a control system that tracks

and holds the target range with deadly accuracy.

This is typical of the problems that Ford has solved since
1915. For from the vast engineering and production facilities

of the Ford Instrument Company, come the mechanical.
hydraulic, electro- mechanical, magne Iuc and electronic instru-
ments that bring us our “tomorrows” today. Control prob-
lems of both Industry and the Military are F ‘ord specialties.

oo s rosmamrsts (@ FORD INSTRUMENT COMPANY

young engineers a challenge. If you can qualify,

there may be a spot for you in automatic cantrol m\

development at Ford. Write for illustrated brochure.

DIVISION OF THE SPERRY CORPORATION
31-10 Thomson Avenue, Long Island City 1, N. Y.

NEWS DIGEST

Domestic

Boeing’'s XB-52  Stratofortress re-
cently underwent engine calibration
tests at Edwards AIFB nght test center
after completion of its first  cross-
country flight. The eight-jet bomber
now has returmed to Larson AFB,
Moses Lake, Wash.

Civil Aeronautics Administration re-
[mrtH that during the last fiscal vear
airport trathe control towers under CAB
operation handled 16,673,562 landings
and takeoffs, an intruhr: of 2% over
preceding year. Civil aviation other than
dirlines accounted for most of activity,
with a total of 9,122,481 operations.
Airline trafhe increased 1095 to 4,711.-
U534, Operations and military  trafhc
imcreased 11% to 2,840,047. ﬂpcrl
hions were h15hh concentrated: 63 air-
ports had more than 100,000 operations
cach: 26 had totals of more than 150.-
000, and 11 had more than 200,000,
Cleveland tower was busiest with 327.-

945 operations.

Fasterm Air Lines reports it lost an
estimated 51 million revenue during
one-week walkout, which began Dec. 1
of 165 flight engineers (AFL) on Model
749 and 1049 Constellations. Normal
operations were restored Dec. 6.

Justin A. Fitz, director of advertising
and information for the Sperrv Gyro-
scope Co., died Dec. 9, apparentlv of a
heart attack. He recently concluded his
thirtv-hifth year of service with Sperry,
where, in addition to writing instruction
books, publicity and advertising, he was
cditor of the house publication, Sperry-
scope.

Preliminary indications are that the
fatal crash near Staten Island, N. Y., air-
port on Dec. 9 of the British-built
exccutive-type twin-engine de Havilland
Dove which resulted in death of the
pilot, Robert Franks, and co-pilot,
Thomas F. Martin, was caused bv 2
stall at low altitude. No 1|1:t]Fl1l1c'ti:r1ii1lg
of the aircraft was indicated, it was said.
The craft belonged to Pacific Airmotive
Corp. and was being demonstrated for
Martin, chicf pilot for Aveo Manufac-
turing Co., Newark. Two passengers
both -_'H‘E'IC{lif:f_[] pilots, escaped with in-
jurics.

Strategic Air Command has received
the 1951 Daedalian Trophy for flying
safety. Trophy is awarded annually to
the AF command which achieves the
lowest adjusted aircraft accident rate
during the vear.
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AIR PERMIT authorizing Philippine Air
Lines to add Mexico City to its international
ronte is signed by PAL president Andres
soriano while Angel Martin Perez, Mexican
director of civil aviation watches. CAB ap-
proval to amend the carrier's permit to exer-
cise trafhic rights between the U. §. and
Mexico is pending. PAL’s U. §, stop is in
San Franecisco.

Lycoming-Spencer  division, Avco
Manutacturing Corp. has announced 2
S-yvear licensing agreement with Piaggio
& Cic., Genoa, Italy, for manufacture
of two L‘I.cumm;_ engines, the GO-

435-C2 and the O-435-A.

The Daniel and Florence Guggen-
heim Foundation is now accepting ap-
plications for 1953 jet propulsion fel-
lowships for graduate studv in rocket
and jet propulsion engineering. Grants
will amount to $18,000 each at the
Guggenheim Jet Propulsion Centers at
Princeton University and California In-
stitute of Technology.

Lockheed Aircraft Corp. has an-
nounced completion of master plan for
jct flight center, to cost an estimated
520 million during next year and a

halt, at Palmdale, '-’Lrll:f Construction

bids will be received until Dec. 22,

Dr. Antonio Ferri, professor of Aero-
dynamics at Polytechnic Institute of
Brooklyn, has left for Italy to direct
the Italian supersonic aircraft research
phase of the North Atlantic Treaty
Organization’s aerodynamics program.

Douglas Aircraft Co. has granted pav
mcreases to 30,000 of its HHI}IHHLH at
Santa Monica and El Segundo, Calit,
and Tulsa, Okla. Included is a general
6% 1ncrease for salaried un]}'[nn,u and
s-cent-an-hour increases for hourly paid
emploves.

Lockheed Aircraft Service, Inc., has
been awarded contracts worth about $2
million for conversion of 22 Constella-
tion and DC-6 first-class transports into

high-densitv aircoach, scheduled to be
completed by June 30, 1953, at Lock-
]m_a:l bases at N. Y, Iuterutmnd'l Aur-

port and Burbank, Calif,

San Diego division of Convair last
week delivered to USAF the last of
more than 130 B-36 bombers that have
been modernized there for the Strategic
Air Command. Production of B-36
components will continue at San Diego
but any further B-36 modification pro-
grams will be shifted to Convair's It.
Worth plant.

Northeast Airliness maintenance
crews struck Dec, 5, seriously curtailing
the carrier’s Convair-Liner services. Su-
pervisory personnel took over and NEA
was able to get some DC-3 services func-
tioning, but an estimated 500 of the
airling’s daily 1,200 passengers had to
scek other transportation.

Financial

Lockheed Aircraft Corp. reported net
carmnings for nine months ending Sept.
30 of $4,944,000 after taxes. A fourth
dividend for the vear of 30 cents a2
share was paid Dec. 12 to stockholders
of record Nov. 21. An additional 1095
stock dividend 15 to be distributed as
soon as possible on the basis of shares
issued and outstanding on Dec. 23,
Backlog of $1,933,963,000 was report-
ed. T'wo subsidiaries, Lockheed Air-
craft Service, Inc., and Lockheed Air
T'erminal, Inc., showed net Lll"l:lil‘lg!-:
for the same period of 5343,732 and
$1581,426 respectively,

Continental Air Lines has declared a
dividend of 12% cents a share on its
common stock, pavable Dec. 29 to
stockholders of record Dec, 15,

(. M. Giannini & Co., Inc., has de-
clared a dividend of S12 a share on the
hrm's 6% cumulative convertible pre-
ferred stock, pavable Dee. 31.

Lear, Inc,, will pay a dividend of 10
cents a4 share Dec, 27 to stockholders
of record Dec, 20.

International

International Civil Aviation Organi-
zation will hold in Brazil the ninth ses-
sion of the organization’s legal commit-
tee which will study and revise the text
of a draft convention prepared in Paris
in January to rﬂp] ice the Warsaw con-
vention governing liabilitv of air car-
riers,



RAM AIR VALVE

ON REPUBLIC’S F-84
Airborne actuated

An R-430 type ROTORETTE® Electric Rotary
Actuator operates the valve which controls ram air
to the cockpit of Republic’s F-84.

This Airborne actuator features adjustable positive
stops, load sensitive limit switches, radio noise
filter, and weight of less than 1.5 pounds.

Perhaps you have a similar application. Our liter-
ature in the LA.S. Aeronautical Engineering Catalog
gives complete information on ROTORETTE and
other Airborne electromechanical actuators for
the aircraft industry.

e "
< DIBBDRNE ==

ACCESSORIES CORPORATION
1414 Chestnut Avenue, Hillside 5, New Jersey

AVIATION CALENDAR

Dec. 17—=Annual Wright Bros. dinner, 7:30
p.m., Statler Hotel, Washington, D. C.
Wright Bros. lecture to be presented by
IAS 3 pom., U. 5. Chamber of Commerce
auditorinm.

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

Jan. 14-16=AlEE-IRE-NBS Conference on
High Frequency Measurements, Statler
Hotel, Washington, ID, C.

Jan. 15-16—Fifth Tllinois Custom Spray Op-
erators Training School, University of Ilh-
nois, Urbana, 11

Jan. 19-23—Plant Maintenance Conference,
Public Auditorinm, Cleveland, O.

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

Feb. 12-13—National Awiation Education
Council annunal meeting, Atlantic City,
N. |

Feb. 18—=XNew York Section of the Instru-
ment Society of Amenca, Hotel Statler,
New York, N. Y.

Feb. IE-]';‘—I".ighth Annual Society of the
Plastics Induostry, Reinforced FPlastics di-

vision. conference, Shoreham  Hotel,
Washington, D. C.

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

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

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

Apr. 4-12—5econd Annual International Mo-
tor Sports Shows, Grand Central Palace,
New York, M. Y.

Apr. 20-23—Acronautic Production Forum,
National Aeronautic Meeting and Aircraft
Engmecring Dhsplay (SAE), Hotel Gov-
emor Clinton and Hotel Statler, New
York, N, Y,

May 11-13—IRE National Conference on
Airthorne Electronics, Davton Biltmore
Hotel, Dayton, O.

May 18-22—Fifth National Materials Han-
dling Exposition, Convention Hall, Phila-
delphia.

June 9-11=Second International Aviation
Trade Show, Hotel Statler, New York,
N. Y.

Sept. 7-13=1953 5BAC Coronation Year
Flying Displav, Famborough, Hampshire.

Sept. 14-17=Fourth Anglo-Amernican Acro-
nantical Conference, London.

Oct. 10=International Air Race, England
to Christchurch, N. Z., entry deadline
Jan, 31.

PICTURE CREDITS

T—PAL: S9—(top, conter) Wide World:
12—Wide World : 13—Acme: 15—MeGraw-
Hill World News: 15—Cessna Alreraft Co.
§50—Bell Aireraft: 51—Bill Watson.
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VARIABLE-SWEEI' SHORT — New
Short S.B.5 (right) is a new British re-
search plane designed to test varying
degrees of wing sweep at different speeds.
On its first flight the wing was swept 50
deg. main chord. Wings are adjustable
only when plane is on the ground, unlike
the Bell X-5 and other U. S. planes whaose
sweep can be varied in flight. The tail-
plane, perched atop the horizontal tail,
reportedly is adjustable. The S.B.5 is
powered by a single Rolls-Rovee Der-
went centrifugal-flow turbojet and has a
tricycle landing gear with nose strut hav-
ing dual wheels,

Military Planes
In the News

MEET THE THUNDERSTREAK—At left is
photo of frst production model Republic F-84F
Thunderstreak, foreground, with an F-84G
Thunderjet behind it affording comparison of the
two planes. Differences in wings, tail and cock-
pit canopies are readily apparent. A large number
of F-84Fs are on order for USAF and NATO.
A detailed production storv on the new Thunder-
streak begins on p. 31.

FRENCH CORSAIR—Vought F4U-7 Corsair
(left) in French navy warpaint is one of a num-
ber sent abroad under MDAP. This model, ftted
with four 2Z0-min. cannon in the wings and
rocket racks, is designed to fght at high alti-
tudes. Powerplant is a P&WA R2800 Double
Wasp, giving the plane a top speed of approxi-
mately 450 mph. The rugged Corsair, thousands
of which have been produced, dates its ancestry
back to before World War II. Large numbers
of earlier models are nsed by the Navy in Korea
as fAghter-bombers supporting ground troops. A
specially designed ground-attack model, the AU-1
15 m production,



HERE'S DRAMATIC PROOF of the domage an arcing fault can cause
in an aircraft. To get this picture, G-E engineers arranged a mockup

of an aircraft elecirical system, then louched the generator power caoble
against a fes! airframe. Mote the white-hot glare at point-of-contact!

G-E “PROTECTION RESEARCH"
REDUCES ARC-FAULT HAZARDS IN AIRCRAFT

= o iy

G-E AVIATION SPECIALIST oand cuslomer discuss prolective measures for
commercial air transport. G-E profective systems are now installed on
DC-6Bs, Stratocruisers, the Navy 's new F3H, and Lockheed Constellations.

Each week, G-E engineers at Schenectady, N. Y., are
furthering their “protection research’ on aircraft gener-
ator systems. And a single glance at the above photograph

will tell 'you why.

One serious arc-fault like that shown above, in just one
of your aircraft, could cost more than protective devices
for an entire fleet* That’s why today G-E protective panels
and associated components are being designed to give
generator systems maximum protection.

Your planes can now be safeguarded against excessive
overvoltage . . . ground faults . . . undervoltage . : . re-
verse current. And these protective features, in turn, mean
greater flight safety for passengers and crew.

Why not look into G-E protective-engineering facilities
for vour new aircraft generator systems? In addition to
the a-c and d-c panels and components now being pro-
duced, complete design and production facilities are avail-
able. Contact your nearest G-E Awviation Specialist. Or,
write Section 210-48, General Electric Company, Sche-

nectady 3, N. Y.
tj@m 27 ,ﬁw" Efa.’ﬂ?f'fff- M,;f&éf:rmﬁ b7 -
GENERAL @3 ELECTRIC

WHO'S WHERE

In the Front Office

Clintonn  Davidson, Jr., has been named
president of Resort Airlines and will also
continue as chairman of the carrier’s board.
Harold L. Graham has been designated
executive vice president and a dircctor. Gra-
ham formerly was with Pan American World
Airways 14 vears.

Edgar Schmued has been 1]'.'p-:|i1'|hd VICE
pruuh nt-engineering for Northrop Adrcraft,
Inc., Hawthorne, {.111F where he will be
responsible tor -89 bcorpion and ﬂl1id[d
missiles programs. He previously was tech-
nical assistant to John K. Northrop, who
resigned recently because of 1l health,

L. B. Littrell has been named vice |1F{'~.I-
dent in charge of Pacific Airmotive Corp.’s
Chino and Burbank Engine divisions, H. Y.
Finley has been named a PAC vice presi-
dent. He had been Burbank Aarcraft di-
vision manager smce 1951, Another new
PAC vice president 15 Arthur Williams,
manager of the Linden, N. ]., division since
1951, who has been placed in charge of the
FLastern region,

V. A. Kropft, formerly assistant to the
president of Mid-Continent Airlines prior
to its merger with Braniff, has been named
assistant  to the executive vice president,
Bramiff International Airwavs, with head-
quarters in Dallas, Tex.

C. T. Leeds, Jr.. formerly chief of the
Research  and I"JLHIH]HHL'HT cdivision, Los
Angeles, U. 5. Army, has joined Coleman
Engineermg Co,, Los Angeles, as assistant
to the president. :

Changes

Parker W. MacCarthy has been named
manager of the jet engine section, Electric
"n.]}].'rthl{L Engineering c]:.p,arhm_n! at West-
inghouse |T:.Ltr|-L "up[‘.l'El.m{L division, Co-
lumbus, Ohio

R. A. Hamilton has joined Farrand Op-
tical Co., Inc., N. Y., as consulting engi-
neer in the Optical Tooling division.

C. W. Heppenstall has been appointed
manager of ftorging operations at USAF's
heavy press plant for aluminum forgings at
Newark, Ohio, to be operated by Kaiser
Aluminum & Chemical Corp.

John Calvin has been designated  hy-
dranlic sales engineer for Pacific division,
Bendix Aviation Corp,, North Hollywood,
Calif. and Charles E. Ruckstuhl has been
named electronics sales engineer.

A, L. Hall has been appointed chief
project coordinator of master scheduling on
the Lockheed C-130A turboprop cargo
plane being produced at Marietta, Ca..
division.

Edmund B. Parke has joined Air Asso-
ciates, Teterboro, N, |.. as fiu_tm'u manager
of the Aircraft Products division,

Leonard A. Paris has joined Trans Woarld
Airlines” svstemn public relations staff as
production manager.

L. James Radin has been named subcon-
tract manager at Engineering & Research
Corp.. Riverdale, Md., Richard B. Towsley
has been designated project engineer.

AVIATION WEEK, December 15, 1952

INDUSTRY OBSERVER

» General Electric is gaining industry acceptance of its new X24A turbojet
project. The engine's relatively moderate power and excellent weight-
power ratio fits into current military 1}11I'|;]'|H'lﬂ' aimed at using mulh- jets
i place of extremely high-powered single engines. The multi- -jet phi-
losophy was pioneered by the Navy and currently has become popular
im USAFL,

» Boeing's mew jet tanker, the KB-47 Stratojet, will be a modified
B-47B jet bomber equipped with a conversion kit for quick transforma-
tion to aerial refueling operations. Two type kits are planned: one using
the Flving Boom refueling method for bombers and the other using the
probe and drogne method for fighters,

P Plans for the four-jet B-47C have been shifted to use P&WA J57 turbo-
jets instead of the Allison J71 originallv scheduled.

» Watch for Cessna Aircraft’s highly successful experiments with bound-
ary layer control in a Cessna 170 to be incorporated in a new helicopter
rotor system. Application of boundary layer control is expected to be a
major step in solving the problem of stall on rotor blades during their
retreating cycle. Piasecki Helicopter Corp. also is working on Jp]ﬂlmhnn
of boundary laver control to helicopter rotors.

» Beech Aircraft is pushing hard to renew commercial production on its
Twin-Bonanza Model 50 and may announce the availabihity of this plane
for commercial sales next month. Milit: iry orders have LL]J’[ the Twin-
Bonanza off the commercial market since the sale of the first few pre-
production maodels.

> Cessna Aidrcraft’s engineers are pleased with the performance of the
Boeing 502-8 turbine in the XL-19B lightplane. About 2() hours of turbo-
prop flight time had been logged before heavy fog recently suspended for
a week flight operations in Wichita, Kan. Next Cessna gas turbine trial
will involve a Continental-built French Turbomeca Artouste powering
another L-19 airframe (L-19C). The Artouste is expected to provide about
70 additional horsepower over the 210 hp. of the Boeing turbine. Cessna
has an Artouste turbine but is awaiting completion of a propellor gear
box being built for it by Continental.

> USAF flatly denies current industry rumors that Fairchild Fngine &
Airplane Co. of Hagerstown, Md., will be designated a second source to
build the Chase C-123 under license. Underseerctary Roswell Gilpatric
said USAF had no plans for such an ernf-w.m:.nt under consideration,
Chase 1s controlled by the Kaiser-Frazer {_nrp now building the Fair-
child C-119 under license at Willow Run, Mich.

> Recent postwar developments in external fuel tanks for military aircraft
either at wingtips or slung under wings are expected to have future appli-
cations in the executive aircraft field. External fuel tanks pav a doubled
dividend: first, in safety by mounting all fuel awav from the cockpit;
second, in improved design efficiency. New wing tanks are so clean aero-
dvnamically that their -r]mg can be offset by using thinner wing designs
that no longer must accommodate fuel cells.

» Doman Helicopters, Inc., has set a price tag of $120,000 on its eight-
passenger model. It expects to be producing the copter at a rate of one
a week by the end ot 1953, Price 1s based on an mitial production run
of at least 100 helicopters. Doman is going after the export market and
hopes to split sales between UL S, services and foreign purchasers,

» USAF and Navy have rejected industry proposals for reduced final test
cell time for aircraft engines that have been given a green mn and then
disassembled for inspec tion. The services feel thu would rather push for
wider use of Hmrr statistical sampling method of engine inspection (Avia-
tion Week Aug. 4, p. 213, Dec. 1, p. 17) that -::'lln‘lm.cll_‘ﬂ ereen ans for
9 out of 10 cnginﬂ when proper {]u.ﬂﬂ'}' control has been established.
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Washington Roundup

Naval Air Outlook

Naval Aviation’s budget will dip in 1954 hscal vear,
which starts next July 1, to around $3.5 billion and then
level off by 1955 to around $4.5 billion a vear to support
planned Naval Air strength, including 16 carrier air groups
as well as Marine aviation, unless there is a revision in de-
fense goals bv the new administration. This is the picture:
e The Naval Aviation program, budget-wise, passed the
hump in the 1952 fiscal vear, which ended July 1, with
a $4.5-billion allocation, This was more than four times
the pre-Korea budget of $1.1 billion for the 1950 fiscal
vear. In hscal 1951 it jumped to $4 billion.

e For the current 1953 fiscal, Naval Air's budget dropped
$300 million to $4.5 billion.

¢ For the coming 1954 fiscal year, which starts mnext
July, the drop will be sharper, pmbah]'l. down to around
$3.5 billion.

* The Naval Aviation mobilization goal of 16 carrier
air groups already has been achieved. ."tctualh the pro-
gmm has been more “modernmization™ than “buildup.”

Navy had a 16-group force back in 1949 before the move
tn slash Naval Air went into sw img at the time of the B-36
mvestigation and the economy regime of former Defense
Secretary Louis Johnson. The Korean outbreak, develop-
ment of atomic weapons for carrier use, and new leader-
ship were factors that averted a planned slash to nine air
SrOuUpSs.

Floberg’s Report

Navy Assistant Secretary John Floberg, who took over
the reins of Naval Aviation in November 1949 when its
popularity, notablv with
the Pentagon’s top com-
mand and some sechions
of Cangress was at a low
point and, along with the
late Adm. Forrest Sher-
man, guided a comeback
to favor that has satished
the admirals, gives this re-
port to Aviarion WEEK
on aspects of the pro-
ErAImn:

* Aircraft  Procurement
Down—I"unds for aircinkt
contract letting in the
1954 fiscal vear will take
another  drop, sharper
than the drop in funds this vear, and then increase the
following vear.

® The reason: A deliberate decision to curtaill procurc-
ment of “interim tvpe” planes—which could be mass-
pn}._uan:I in the event of an emergency,

e This will result in a deficiency in numbers of modern
aperational aircraft in the Heet for some vears.

e But the Navy is pushing production of advanced types,
such as F3Hs, F4Ds, and the numerical deficiency
gradually will be alleviated as these higher-performance
tvpes are brought into the fleet.

(Funds for aircraft procurement mounted from $540
million in fiscal 1950 to a peak $3.8 billion in fiscal
1952. The allocation fell off to $3.2 billion for the cur-
rent fiscal vear, will probably be less than $2.5 billion for

John Floberg

fiscal 1954, But expenditures for planes will be at the
peak level in that vear, when spending will reflect 1952
fiscal vear contracting).

» Guided Missile Procurement: Up—Naval Air's purchas-
ing of guided missiles will {'mltnmt upward on a stead:
and sharp curve

(Funds for mssiles shot from %511 million in hscal
1950 to 5152 mllion for this vear, averaging $67 milhon
a yvear in the mterim period).

» No Challenge to Carrier Aviation?—Missiles and water-
based-aircraft, both being pushed by the Navy, will be
mpplcmentan and will not to any substantial extent
supplant carrier air.

© Guided missiles, for the most part, will be additional
weapons to do the job of air-to-air gunnery, anti-aircraft
fire and shore bombardment in instances where cheaper
and more orthodox weapons would be less effective.

e Water-based air will increase the capability of carrier
aviation. Seaplanes, for example, might handle a “clean-
ing up” operation, releasing for an offensive maneuver
ships and carmer planes that would otherwise be tied up
at the scene.

» Jet Airlift—Navv will take the lead in development of
water-based jet airlift for rapid deployment of Marine
detachments to points of action—as soon as advances in
aviation indicate that a scaplane transport with opera-
tional utility can be developed.

Consolidated’s R3Y turboprop water-based transport,
now in initial production, 15 the forerunner. Navy iy
watching the outcome before moving into the jet field.
> Helicopter Program: Level Off—Navv's helicopter re-
quircments, mostly for Marine support, have largely
heen met, but purchasing will continue,

Helicopter procurement, which has varied from 570
to S140 million a vear since the Korean outbreak, will
drop to around the $70-million level o hscal 1954,
® No Surplus Planes?—Navy anticipates no surplus plane
disposal prubiun as new tvpes are brought into the
fleet and obsolete tvpes phased out. The planes retired
will be wom out; some parts mav be disposed of, but
these too, for the most part, will be well worn.,
> Adequate Overhaul Facilities—Naval Air—unhke the
Air Force which is bemng greatly expanded—is pretty
much a stable force and at this time requires no additional
overhaul facilities. The anticipated work can be handled
m Navv's own depots. There 15 little prospect of additional
plame overhaul being farmed ont to the mdustry,

Bucking the Industry

W. A. Patterson’s recent move to restrain expansion of
aircoach isn’t the fhrst time the United Air Lines’ presi-
dent has bucked the majoritv of the industrv—and ap-
parently isn’t going to be the last,

e Back in 1947, Patterson urged a “community company’
to monopolize all international air routes, as proposed by
Sen, Owen Brewster, who was defeated in this vear's
clection, The only other industry support for the plan:
Pan American World Airways.

e Now the report is current that Patterson favors abolish-
mg Civil Aeronautics Board and turming airhine regulation
over to Interstate Commerce Commission or a single
regulatory agencv—which wonld have the effect of lump-
ing air and surface transportation regulation under one
agencey. —Katherine Johnsen
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USAF to Buy 20,000 Planes in 3 Years

® Fiscal 1954 budget to ask for 3,500 aireraft in
addition to available funds for 17.000.

® Production peak of 800 planes a month expected by
next spring; this will taper to 300 a month in ’56.

By Robert Hotz

The Air Force expects to buy more
than 20,000 aircraft during the next
three vears, according to Undersecre-
tary Roswell L. Gilpatric. Funds al-
ready are available from fscal 1951
to 1953 budgets to finance production
of some 17,000 planes, with an addi-
tional 3,500 planes scheduled for the
fiscal 1954 budget now in preparation
for submission to Congress in January.
The total USAF budget for fiscal 1954
is now $16.4 billion.

The aircraft production curve to
meet USAF procurement schedules will
continue to nise for another six months,
according to Gilpatric, reaching a rate
of about 8500 planes a month next
spring. The production peak 15 ex-
pected in the spring of 1954 when an
output of 12 million airframe 1b. a
month 15 expected.

QOutput will hold at this level until
the middle of 1954 when it will begin
to taper off gradually to a rate of 500
planes a month by md-1955 and
to 300 a month by June 1956.
> Plateau in 1956—The 300-plane-a-
month rate is regarded bv USAF as the
minimum production rate necessary to
sustain the 143-wing Air FForce once
it has been fully equipped with modern
aircraft. This production plateau in
1956 i1s about four times the pre-
Korean aircraft production rate in
terms of airframe weight to meet USAF
requirements. It calls for about three
times as many planes per month as
the pre-Korean USAF deliverv rate.

Gilpatric emphasized that even be-
vond 1956 a large annual aircraft pro-
duction program will be required. An
annual production rate of slightly more
than 2,500 aircraft a vear will be re-
quired to provide for replacement of
normal peacetime attrition of the 143-
wing Air Force. This does not include
the additional requirements that would
be imposed by combat losses should
the Korean war continue or other
similar tvpes of operation be necessarv.
» Unspent Billions—The Air Force still
has about $25 billion in unspent air-
craft procurement funds from its fiscal
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1951 to 1953 budgets, although most
of these funds have been obligated.
Total USAF procurement budget since
fiscal 1951 is $32 billion, representing
the cost of 21,000 aircraft plus related
equipment and guided missiles.

Although the total USAF budget will
be lower in fiscal 1954, expenditures
will continue to rise during the re-
mainder of fiscal 1953 and 1954 as pro-
duction climbs towards the peak
delivery rates of 1954,

The reduced USAF budget for fiscal
1954 is possible because most of the
capital cost—tooling and new facilities—
of the production buildup has been
financed out of earlier budgets. Since
Korea, USAF has been given about $2
billion to spend for industrial ma-
chinery, equipment and facilities.

About one- t}urd of these funds has
been spent, according to Gilpatric.
USAT has financed only one cnmpIEtEh
new facilitv—the Hughes Aircraft mis-
sile plant in Arizona. Most of this
money is going to finance machine
tools, jet engine test cells and facilities
for testing control syvstems and other
electromic gear.

USAF now has all of its industrial
reserve plants operating, with the ex-
ception of the former Glenn L. Martin
plant at Omaha, now used as Strategic
Air Command Headquarters, and the
former Douglas plant at Chicago.
> Research Budget Up—At the same

10 F-84s a Day

Republic Aviation Corp. is pro-
ducing I-34G Thunderjet fighters at
a rate of 10 a dav, according to
USAF Undersecretary Roswell L.
Gilpatric. Since the plant 15 on a
five-dav work week with Saturdav
as a pickup dav, the monthly output
of the Farmingdale, L. 1., plant is
now about 200 F-54CGs. This does
not include production of the
sweptwing F-84F, first of which re-
centlvy was delivered to USAF (see
p. 31).

i
ROSWELL GILPATRIC

time the production load is decreasing,
USAF will face the necessity for in-
creasing research and development and
a greatly increased workload of modi-
fication, mamtenance and overhaul
operations for the 143-wing Air Force.

Gilpatric pointed out that research
and development appropriations for
USAF have been steadily increasing—
from $370 million in fiscal 1951 to
5451 million in fiscal 1952 and $525
million in fiscal 1953, A further in-
crease in USAF research and develop-
ment funds is scheduled for the fscal
1954 budget, according to Gilpatric.

USAF is now developing a program
to keep the overall workload high in
its major plants after the production
load falls off at the end of 1954. Major
point of the plan is to use existing
production facilities to carrv the main
burden of the vastly increased moderni-
zation, maintenance and overhaul load
USAF faces as the 143-wing Air Force
comes into being. Bulk of this type
work is at present being done at USAF

depots.

l?)nc’!-:r the new plan, depots will
continue at their current rate of opera-
tions and all of the additional work-
load imposed by the expanded Air
Force will be farmed out to pnﬁafE
industryv, USAF  budget for main-
tenance has been running about $250
million annually for an S0-90-wing Air
Force.
» Increasing Load—This plan will phase
in the increasing maintenance, mod-
ernization and overhaul load for private
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plants as their production load begins
to decline toward the 1956 plateau.
First contracts already have been signed
with Allison division of General Motors
Corp. and General Electric Co. to over-
haul USAF jet engines at Indianapolis
and Lockland. USAF is now :atudjrins
facilities of Packard at Detroit an
Studebaker at South Bend for future
averhaul of J47 turbojets.

Wherever possible USAF plans to
farm out the maintenance and overhaul
work to the original manufacturer of
the equipment in order to take ad-
vantage of his experience with the
particular product and also to enable
him to retain as much of his skilled
labor force as possible. Modernization
of aircraft will be a big item in this
program because plane types will be
retained for active use in a peacetime
Air Force much longer than when sub-
ject to combat attrition and replacement
by new types.

L-5 Autopilot Gets
Nod for DC-6A, B

The Lear L-5 automatic pilot and
approach coupler have reccived CAA
certification for use on Douglas DC-6A
and DC-6B following recent tests on a
Shck Airways DC-6A at Los Angeles.
The L-5 15 a commercial version of the
Lear F-5 autopilot used on the North
American F-86DD and the Republic
F-84G.

William Lear, chairman of the board
and director of research for Lear, was
at the controls of the Slick DC-6A dur-
ing the CAA certification tests lown un-
der conditions of minimum and maxi-
mum aircraft loading. Lear told Avia-
o8 WEERk that the initial L-5 auto-
pilot calibration on the DC-6A was made
in a single flight in less than 20 min.
> Big Plans—Lear 1s aggressively at-
tempting to enter the airline autopilot
market, long dominated bv the Sperry
A-12 and Eclipse-Pioncer PB-10 auto-
pilots. Lear himself has demonstrated
the L-5 to most U. S, and several for-
eign airlines in recent months and says
his company is now developing a plan
to lease or sell its L-5s on “very at-
tractive terms.” L-5 installations are
being planned for all tvpes of U. §. air-
liners, according to Lear, who savs there
is a “‘possibility of an installation being
made in the British Comet Jethner.”

Indian Airport Plans

(McGraw-Hill World News)

Melbourne—Indonesia has completed
plans for nearlv doubling the number
of good airfields in the countrv. The
three-vear project calls for establishing
20 mew airports with approximately
one-third the appropriation to be spent
the first vear.
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Outlook on GOP Air Appointees

Washington guessing but finds few firm answers;
Harold Talbott may be new AL Secretary.

In Washington last weck the quad-
rennial guessing game about who s
going to fill the kev aviation posts
the new Administration was in  full
ewing, with lots of guestions but few
firm answers.

New Defense Secrctary Charles E.

Wilson reportedly has been given a
veto power on the secretaries who will
serve under him, as a condition of his
own appointment. But, subject to
Wilson's and other similar vetoes, here
was the outlook on new aviation ap-
pointments which may be expected in
the Eisenhower administration:
e AF Secretary, Harold E. Talbott, 64,
New York mdustrnalist, who was direc-
tor of aircraft production for the War
Production Board carlv in World War
I, appeared favored to become Secre-
tarv of the Air Force.

Others who have been mentioned
for this post included John A. McCone,
former Air Force Undersecretary; Lt.
Gen. James H. Doolittle, vice president
of Shell Oil Co.; Maj. Gen. Edward F.
Curtis, president of Fastman Kodak;
William A. M. Burden, former As-
sistant Secretary of Commerce for Air;
and Brig. Gen. Pierpoint M. Hamilton,
Medal of Honor winner in World
War 1I.

e Navy Secretary. Unofhcial nomina-
tions for Secretarv of the Navy appeared
less positive, but the group mentioned
included David Ingalls, Senator Taft's
campaign manager and former Assistant
Secretary of the Navy for Air, Fdward
Robertson, Wyoming rancher and for-
mer U. 8. Senator; Claude Bakewell,
former Representative in Congress from
Missouri, and Jack QGarber, of Gar
Wood Industries.

e CAA. The Republican replacement
for CAA  Administrator Charles F.
Horme was cxpected to be selected
from a field which included names of
two men now at CAA, and probably
several others. Mentioned were Joseph
Marriott, West Coast CAA regional
administrator, and Fred B. Lee, deputv
CAA administrator. Reports were that
Lee had some strong support among
New York Republicans, while Marriott
had West Coast Republican support
spearheaded by Rep, Carl Hinshaw,

e CAB. Harold Joncs, former CAB
member active in the California cam-
paign this vyear, is activelv campaigning
for the CAB chairmanship. He has
backing from the biggest airlines and
Carl Hinshaw. But regional scheduled
airlines and nonskeds oppose him be-
cause he was a no-competition man—
fought virtually all applications for air-

line route improvements that would
compete with the Big Four domestically
and Pan American internationally.

Emory T. Nunneley, CAB general
counsel, was interested in taking Jones'
place when he resigned from CAB two
vears ago and 1s rul‘:nﬂrtﬂdlj,r interested
i joining the Board now.

J. Paul Barringer, director of the
State Department’s Ofhce of Transport
and Communications, has also been
mentioned as a possibility. One of the
few Republicans in State Department
policy levels, Barringer may go farther
if he remains with State,
> Talbott Reports—Reports  the  Air
Force Secrctary post had been offered to
Talbott, turned down and offered a sec-
end time, were denied in a newspaper
statement attributed to him. He told the
Davton Dailv News in a telephone inter-
view that he had heard of the proposal
but that the post “had not been offered
to me so of course T could not have
turned it down.”

Talbott has served as the president
of the old Dayton Wrght gnmp:m_v
which manufactured de Havilland 4
two-seat biplanes in World War 1. He
has lived in New York for many vears
and has been active in many fnancial
interests, Typical of these were his
chairmanship of the board of North
American Aviation Corp. in 1931-32,
and his more recent afhliation as a
director and member of the finance
committees of firms such as Chrysler
Corp., Madison Square Garden Corp.,
Mead Corp., Commercial National
Bank and Trust Co. He was financial

chairman of the Republican campaigns
of 1944 and 1948 and assisted in the
1952 financial campaign.

Talbott is a brother of the late Nel-
son P. Talbott. Dayton, known in
aviation circles for his work as a briga-
dier general at Air Materiel Command
and as a director of TWA.

Consensus of informed Washington
sources last week was that if Talbott
was willing to accept the post, he has
an inside track.

Truman Promotes

25 USAF Officers

Eight USAF officers received tempo-
rarv promotions to major general and
17 colonels were advanced to the tem-
porarv rank of brigadier general by
President Truman last week.

The new major generals are: Al-
bert Bovd, commander of the Wright
Air Development Center; Leigh Wade,
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one of the ongmal "round-the-world
Army pilots and now Air Attache in
Brazil; Delmar 'I'. Spivey, commander,
Japan Air Defense Foree; John K. Ger-
hardt, deputy director of Air Staff Op-
erations; Garland E. Blair, commander,
AACS, MATS headquarters; Charles
.. Landon, director of Statistical Serv-
ices, USAF headquarters; Lee B. Wash-
burn, director of Installations, Air Staff;
James MecCormack, Jr., deputy com-
mander ARDC.

The new Dbrigadier generals are:
Ralph Fisher, chief of USAI® Section,
joint military advisory group in Europe;
Woodbury M. Burgess, deputy for in-
telligence, Air Defense Command; Al-
vord V. Anderson, Jr., deputy comman-
der, Wamer Robins Air Matenel
Area; Glvnne M. Jones, commander,
63rd Troop Carrier Wing TAC; Alfred
I, Kalberer, commander, 72nd Strategic
Reconnaissance Wing SAC; Ethelred L.
Svkes, Benjamin Webster, and George
S. Cassaday, all attending the National
War College; Karl Truesdell, Jr., chief
of staff, standing group NATO, Wash-
mgton, D. C.; Joseph D. C. Caldara,
commander, 55th Strategic Reconnais-
sance Wing, SAC: Albert T. Wilson,
Jr., commander, 1807th AACS Wing,
MATS; Ira D. Snvder, deputy chief
of Staff, Matericl TAC Headquarters;
Estes M, Howell, Jr.. commander 12th
Air Division, SAC; Joscph ]. Nazzaro,
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NEW ITALIAN TRAINERS COMPETE

Here are Piaggio P.150 (top photo) and Fiat
G.49 (above) two-place tramers designed for
a new Italian Air Force competition, which
mcludes the Maechi M.B. 323 (Avintion
Week Dec. 8, p. 17). The P.150, which
recently  started flying, is powered by a
600-hp, PEWA R1340-53H1, is of all-mctal

construction and has a top speed of approxi-
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commander 638th Strategic Reconnais-
sance Wing, SAC; Stanley ]. Holtoner,
commander, USAF Flight Test Center,
Edwards AFB; John D. Stevenson, com-
mander, 49th Air Division, USAFE;
T. Allen Bennett, commander 25th Air
Division, ADC.

Aviation Safety

Engine Failed
On Crashed Airliner

A Cubana DC-4 that plunged into
the choppy Atlantic just outside the
sheltered waters of St. George's Bay,
Bermuda, had an engine failure imme-
diately after takeoff, survivor reports
showed.

Meanwhile, U. S. Coast Guard re-
ports sav the airplane “crashed with
ercat force,” rather than making a nor-
mal controlled ditching. The crash and
cxplosions loud enough to be heard on
shore are believed to have injured or
killed many of the 37 passengers and
crew members who were lost. Virtually
all of the 17 bodies recovered by rescue
boats showed some signs of crash
mjury.

Steward Orlando Lopez Suarez and
three women passengers survived. Suarez
reported he noted “one of the left
engines lost its revolution and we were
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niately 150 mph. at 5,000 ft. Its gross weight
15 3,600 Ib. The Fiat G.49 is powered either
by a 550-hp. Alvis Leonides 502 or a
GO0-hp. P&WA R1340-53H1. Gross weight
i5 3,500 and 5,800 Ib. respectively, depend-
ing on engines. Top speed with either of
the two available engines is approximately

145 mph.

unable to gain altitude” after the
takeoft.

The steward, only surviving crew
member, kept one woman passenger
from drowning until U. S. airmen pulled
them both aboard a Kindley Field crash
boat.

Capt. Louis Sastre, who piloted the
plane, was described as one of the air-
line’s best and most experienced pilots.
The plane had landed at Bermuda's
Kindley Field, en route from Madrnid to
Havana.

It crashed while taking off to con-
tinue to IHavana.

The airplane, called Star of the East,
was owned by the Cuban Aviation Co.,
a Pan American World Airwavs af-
filiate.

The U. §. Coast Guard Cutter
‘akutat, three Martin PB4M Navy
patrol bombers and a USAF SB-29
rescue plane, were on the scene. Prin-
cipal aircraft rescue contributions were
in lighting flares and in dropping life
rafts to the struggling survivors, who
could not be reached immmediately by
the surface craft because of burning oil
and gasoline.

Group Will Study
Avionics Reliability

Important appointments to empha-
size study of reliability of electronic
equipment have been made by the
Defense Dept.

Among these Lewis M. Clement of
the Crosley division, Aveo Manufac-
turing Corp., Cincinnati, has been
named chairman of the recently formed
Advisory Group on Reliability of Elec-
tronic Equipment and Frederick J.
Given, Sandia Corp., Albuquerque, and
Stuart L. Bailey, radio engineer, Wash-
ington, D. C., were named as members
of the group.

Consultants to the group are ]ns:ifh
A. Chambers, Phoenix Motorola Re-
secarch Laboratory, Phoenix, and Al-
bert F. Murray, radio engineer, Wash:
ington, ID. C., each of whom at one
time served as chairman of a similar
former group.

The Armed Services are represented
by 5. M. Thomas, Office of the Assistant
Secretary of the Army; Capt. F. R.
FFurth, BuShips, Chief of Electronics,
and Lt. Col. Lloyd C. E. Urquhart,
Headquarters, USAF. Joint Chiefs of
Staft are represented by Col. David S.
Woods, and K. A. H. Smith is repre-
senting the Munitions Board.

Another top-level appointment was
that of Henrv Randall as executive
director of the RDB Committee on
Flectronics. Before his connection with
the RDB Committee Randall was as-
sociated with the Picker X-Ray Corp.’s
ofices m New York, Washington,
Boston and Cleveland.
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Korea Air Fight

® Red air targets becoming
scarce, Yandenberg says.

® Communist pilots hide
at Manchurian bases.

The U. §. Air Force in Korea now is
being used largely for close support of
ground troops because few good air tar-
gets are left behind the Communist
lines, Gen. Hoyt S. Vandenberg, USAF
Chief of Staff, said after his recent
‘round-the-world inspection trip.

“The Air Force has destroved all
actually good air targets in Korea with
the exception of lines of communica-
tion,” Gen. Vandenberg said. “The Air
Force is now being utilized as a supple-
ment to the artillerv.

“Looking back on my World War II
experience, it is rather unusual to sece
an artillery gun putting down a white
phosphorous shell to mark where the
Air Force should utilize its bombs as
artillery. That is what actually happens
in Korea now. The enemy guns and
mortars are dug wav down. The guns
are 1n caves. They fire two rounds and
then pull back in. The mortars are
several feet underground.

“The Air Force is using heavy bombs

to trv to cave these in. Tt is not a verv
lucrative target. Sometimes we send
a nussion out where we have discovered
four or five small huts and we have rea-
son to believe there is a concentration
of Chinese or North Korean personnel,
perhaps a headquarters or a billeting
area. Qutside of the Tines of commu-
nications, that’s probablv the biggest
air target of value that's left in North
Korea.”
»New B-26 Tactics—Vandenberg said
that Gen. James Van Fleet, 5th Armv
Commander, and other Ground Force
leaders assured him that aerial attacks
on the Communist supplv lines had
made it impossible for the enemy to
mount or sustain a major offensive.

Although the Communists were able
to fire 650,000 rounds of artillerv in Oe-
tober, Vandenberg said it represented
an average of only 100 ammunition
trucks reaching the front lines everv
night. He said new tactics used bv
USAF B-26 light bombers against Com-
munist night truck trafic were proving
verv effective.

Vandenberg also said the Commu-
nist jet bomber force, previously re-
ported bv Air Sccretary Thomas Fin-
letter as located in Siberia. had been
transferred to Manchuria. He said Chi-
nese pilots presumably  were being
trained there in the Communists’ new
IL-28 twin-jet bomber, an aircraft

roughlv comparable in performance to
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New Safety Record

U.S. scheduled domestic airlines
now probably have the best safety
record in terms of passenger miles in
their history, new Air Transport
Assn. statistics show. These fgures
reveal that the passenger fatality rate
per 100 million for the 12 months
ending Nov. 30, 1952, was down to

(.37, or about one fatality for every |

300 million passenger-miles.

the British Canberra. Secrctary Fin-
letter had estimated 5300 to 400 of the
new jet bombers had been transferred
II:r-:‘:m Russia to Siberia carlier in the
all.

“It is apparent to me that the pat-
tern of the Chinese Communists—simi-
lar to that of Soviet Russia—is to mod-
ernize their air equipment, and I be-
lieve this is being done in Manchuria,”
Gen. Vandenberg said.

» Fewer Pilots—He also noted a decline
in the qualitv and aggressiveness of
MiG-15 pilots during recent months.

“There are fewer and fewer Com-
munist pilots that seem to come out
aggressivelv,” he said. “Initially there
was a period when thev would go slowly
for a week or two, graduallv building up.
Then when thev apparently got enough
training, thev would tangle with our
pilots. This was done with a great deal
of spirit and quite great numbers.

“Now we find that even in that
period when thev will venture into
combat thev don’t stay verv long if
thev are not in a position to leg it back
across the Yalu pretty quicklv.”

Plan Copter Base

Rick Helicopters, Inc.. of Los Angeles
is negotiating with the San Francisco
citv officials for rental of space at the
municipal airport to build a $150,000
maintenance base for its 20 copters.

The new base would serve as a spring-
board for proposed helicopter and mail
service between San Francisco and sev-
eral towns in northern California. Rick
Helicopters has filed an application with
Civil Aeronautics Board.

James S. Ricklefs. owner of Rick
Helicopters, Inc., has purchased from
Elmer Schlesinger all outstanding stock
of U.S. Helicopters, Inc., doing busi-
ness as Helicopter Services of California
and Hawaiian Helicopters.

French Pioneer Dies

Maurice Prevost, French pilot and
aviation engineer, died in Paris, Nov.
27. He was 61. He learned to flv in
1910. Since 1929 Prevost headed Esso

aviation marketing interests in France.

Anti-Sub Copter

® First test flight of Bell
XHSL-1 expected Jan. 1.

® Sub-hunter will operate
off Navy cruisers.

First flight of the three-ton Bell
XHSL-1 anti-submarine tandem-rotor
helicopter is due about Jan. 1 at the
Bell Aircraft Corp. helicopter plant near
Ft. Worth, Tex.

The copter is powered by a Pratt &
Whitney R2800 engine and is designed
to carry search radar plus enough arma-
ment to dispose of any submarine it may
locate. It operates at slow speeds with
relatively long range for a rotor-craft.

Exact power rating of the copter’s

RI800 powerplant has not been dis-
closed, but various models in conven-
tional aircraft have ratings of 2,400 to
2,500 hp. The P&WA engine will
make Bell's XHSL-1 the most powerful
single-engine helicopter yet developed
in this country.
» First Shipboard Copter—The first ship-
board helicopter specifically designed for
anti-submarine work, it will be ready for
tactics already studied with smaller cop-
ters. The XHSL-1 is expected to be
pushed rapidlv through its first flight
phase and delivered to the Navy for later
evaluation of its sub-hunting capabilities
in the Gulf of Mexico.

The Bell machine is the manufac-
turer's first venture into tandem-rotor
configuration. Tt bears a general resem-
blance to the Piasecki Flying Banana.
The copter uses the Bell rigid two-blade
rotor svstem with stabilizer bar below
the rotor. standard on smaller Bell ma-
chines. Control is obtained, not by a
smaller anti-torque rotor, but by varving
the torque of the two equal diameter
rotors against each other.

Fixed landing gear provides dual
wheels, on cach side about two-thirds
of the wav back on the fuselage, indi-
cating the center of gravity is near this
point. Single wheels are on each side
near the nose,

To compensate for shipboard space

limits, the XHSL-1 has folding blades
and two rotor heads at the extreme fore
and aft points of the fuselage for maxi-
mum blade diameter. The copter is
desiened for use on cruisers and other
medium-sized ships, as well as on small
CATTICTS.
» Commercial Development—Bell s
known to be considering plans for com-
mercial development of this helicopter
or one of similar size to carry 20 or more
passengers as a transport with a cruising
speed of about 120 mph.

Most of the first machine was pro-
cduced at the Bell plant in Buffalo, N. Y.
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Major assemblies have been shipped to
I't. Worth for final assembly, now vir-

tually complete, in preparation for first
flight test, as forecast m AVIATION

Week (Nov. 12, 1951, p. 11). Subse-
quent HSL-1 machines will be manu-
factured at the Texas plant.

Austerity Again Hits
British Air Industry

By Nat MeKitterick
(McGraw-Hill World News)

London—British plane makers lost a
big cushion of indicated forward buying
last week with the announcement of
cxtensive economies in Britain's air re-
armament.

The government tried to put a good
face on the whole thing by talking of
accent on quality rather than quantity
—better d::?f:nse for the same or less
money (Aviation Weeg Nov, 24, p.
15). But the hard fact remains that
Britain again 1s unable to afford a mod-
ern air force without facing the prospect
of bankruptcey.

The cuts mean that Britain’s defense
spending on new aircraft, engines and
spares next year will not increase much
above this vear’s $310-million estimate
(the figure given for new production
only).

Despite the cuts. however, industiy

cxpects an increase of 10,000 in its labor
force in the next vear for military and
civil twvpes.
» Trainers Unaffected—Forward buving
for the following craft have been cut
hack sharply: Canberra, Venom FB-1
Azhter-bomber Metecor and Vampire
highters, Balliol and Varsity piston train-
crs, and Percival Pembroke light trans-
port.

Meteor and Vampire jet trainers were
unaffected. Nor do the cuts apply to
the Venom night fighter or any naval
craft.

Canberra subcontractors—Avro, Short
Bros.,, Handlev Page—are to continuc
small mutial orders, in the neighbor-
hood of 50.

But no further orders are gomg to
be placed. The hope is that Canberra
cutbacks mav bring on a quicker super-
priority for Vulean and Valiant me-
dium bombers. But WVulcan orders
placed still number less than two dozen,
while about 30 Vahants are at present
on order.

[t is also hoped that superpriority
for fichters—the Gannet, Hunter, Swift
and Javelin—can be brought on faster
bv extending subcontracting work to
firms affected by the cuts.

At the same bime the distinct
possibilitv exists that civil tvpes—Vis-
count, Comet and Brntannia—will be
given superpriority status.
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REPUBLIC XF91 has four Reaction Motors rockets above and below J47 tailpipe.

Rockets Push XF-91 Past Mach 1

First supersonic rocket-powered flight
by a U. S. combat-type plane has been
made by the Republic XF-91, Mundy
[. Peale, Republic Aviation Corp. presi-
dent, announced last week.

A Reaction Motors engine with four
rocket motors of 1,500 Ib. thrust each,
supplied a total of 6,000 1b. thrust to
add to approximately 5,000 Ib. thrust
from the plane’s General Electric J47
turbojet engine with afterburner.

Peale described the plane as “a com-
bat-ready airplane. not purelv a research
plane, and as “a bridge of the gap be-
tween jet and rocket planes.”

Reliable industry sources have stated
that the XF-91 is capable of speeds in
the neighborhood of 1,000 mph, using
its rocket power. ‘
» More Flights—The first supersonic
fight was followed by additional high-
peed runs at Edwards AFB. Calif.,
with Republie test pilot Russell (Rustv)
Roth at the controls. The plane 15 con-
tinuing a rescarch rocket flight program
there. _

The XTF-91 has inverse taper wings
with wider chord at the tips than at the
fuselage. These are swept back at about
35 deg. and have variable incidence to
provide a high angle of attack for take-
off and landing, and a low angle for
high speeds.

Inverse wing taper with leading edgc

slats, makes possible flight at speeds
lower than usual with iet fighters.
» Flown to Desert—The experimental
airplane was airfreighted to FEdwards
AFB in April 1949 and made its first
flicht using the 47 onlv on Mayv 9,
1949,

A series of turbojet-powered flights
were then made to demonstrate low stall
speed characteristics and wing incidence
variations were operated through their
complete range in flight.

Reaction Motors provided the rocket
powerplants which are now installed

above and below the jet engine exhaust.

Two U. 8. rocket planes which have
previously flown faster than sound, the
Bell X-1, and the Douglas Skyrocket
D-558-11, also are powered by Reac-
tion Motors rockets. These planes, how-
cver, are strictly research types.

The XF-91 has been through a modi-
fication involving installation of the
afterburner, and installation of a sharply
pointed extension of the horizontal tail.

Japan Air Expansion
Plans Are Outlined

(McGraw-Hill World News)

Tokvo—Plans for a three-vear program
to promote and build up Japanese com-
mercial airlines recently were completed
by the transportation ministry. A gov-
ernment loan of 52.5 million to the ex-
isting Japan Airlines Co. will help.

During the first vear the plan calls
for four overseas routes, using bwo Doug-
las DC-4Es and two DC-6Bs: Tokyo-
Pusan, and Tokvo-Taipei, twice a week
cach; Toekvo-San Francisco and Tokve-
Karachi, once a week cach.

Plans for the second vear call for addi-
tion of two more Douglas DC-6Bs and
the extension of all three international
routes. The San Francisco route will be
extended to Rio de Janciro: the Karachi
route to London, and the Pusan service
to Seoul. Three new domestic routes
will be opened with addition of nine
more D-18s.

During the third vear, in addition to
opening new routes to Singapore and
Batavia, more fights each week are
planned for the then existing overseas
routes British Comets are expected to
be used on the Tokvo-London run in
1955. Two new local routes are
planned, using three additional twin-
engine planes,
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CESSNA 170 is one of three models on which company is building its 1953 campaign,

Cessna Opens 1953 Sales Drive

By Alexander MeSurely

Wichita—A new version of Cessna
Arrcraft Co.’s best scelling urpl e of
1952, the four-place "'.]mlL 70, 15 head-
Immg the company’s {,ruIclcn Xear
sales program for 1953, commemorating
the 50th anniversarv of powered heavier-
than-air flight.

Two other airplanes, the 190 hve-
placer and a newcomer soon to be
announced, will complete the Cessna
line for 1953, The 1953 program was
announced at a “kickoff” meeting and
dimner conducted here by Dwane Wal-
lace, Cessna president, and Bob Chatley,
sales promotion manager.

Citing 1952 as the biggest sales vear
in Cessna’s history, with sales more
than double last vear and with Cessna
distributors and dealers dividing more
than 53,566,000 m commissions on new
planes and parts, company leaders
pomted to an even greater sales potential
expected next vear. Individual Cessna
franchises were worth an average fee of
S60,000 to distributors in 1952, and
some are expected to be worth as much
as 5250,000 in 1955, thev stated.

Cessna attributed the rapid growth
of sales in the last vear and expected
continued growth to utility of Cessna
planes as business vehicles, plus a sales
program concentrated on demonstrating
business utility.
> Model 180—Cessna made its new
“sales pitch” to distributors individually,
calling in each of the 50 present to
outhne the 1953 program. FEarly m
January, all will return to Wiclita for
a general sales session.

The new 1953 arplane previously
has been identified in Aviarion WEEK
as the Model 150, powered with a
Continental K225 engine. Other de-
tails of this airplane will be announced
shortly.

Another new Cessna airplane, previ-
ously referred to in Aviation WEEK
as the Model 310, is still in develop-
ment and will not be included in the
1953 sales program. It is expected this
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QUICK-REMOVE engine cowling of 170,

will be the twin-engine business liner
which Cessna alreadv has told its dealer
organization will be added in the “near
tuture.” Additional details on this plane
also are expected to be announced soon.

Cessna officials made it plain that the
five-place 190 series would continue as
an tegral part of its line for vears
to come, poimnting out that it was with-
out direct competition.
> New Features—Sales on the 1952
Model 170 were closed i October,
since the vear’s production was then
sold out, Wallace explained.

Here are some new features of the
1953 Maodel 170:
e New shock-mounted redesigned  in-
strument pancl, lighted from a new
svstem in the cabin ceiling, distributing
even light over all instruments.

¢ New heating and ventilating unit
providing 70% more heat, with six large
air outlets in the cabin and a single
control.

e New landing and taxiing light sys-
tem, located in the left wing.

e All-metal McCauley propeller, now a
standard item on the airplane, 1s
“slicked up™ with a new propeller spin-
ner and a new stylish paint job, dis-
tinguishing the airplane externally from
its predecessors.

'I'inw-prm'ﬂn features such as the
“para-lift” ﬂupﬁ. adapted from those
used on Cessna’s slow-flying L-19 Army
liaison plane, and the six-cylinder Con-
tinental 145 hp. engine which has been
standard on 11] the 3,400 Model 170s
I}rr_uuuq]\ sold will be continued. Price-
wise the 1953 Cessna line starts at
$5.450 with the Model 170 standard,
cquipped, and runs up to $21,750 for
the madel 190, with the new Nodel 150
included somewhere between.

Pre-Flight T'raining
Goes to Lackland

Revamping of Air Force pre-flight
training to center at Lackland AFB,
Tex., by last month will mean a
shift in status of the nine civilian-oper-
ated primary flight schools and the
USAF-operated ﬂﬂﬂdfﬂ]lﬂﬁ AFB Pri-
mary I'Inght School. Heretofore pre-
nght traiming has been given at the
primary schools.

New program provides for a class of
1,200 cadets to report each six weeks
for 12 weeks of pre-flight at Lackland.
Then theyv will move on to flight train-
ing at the 10 flight schools, enahltnr:r
the students to fly approximately 193,-
000 hr. every six weeks for approxi-
mately the cost of the 155.000 hr.

They now flyv in North American

T-6s. This will be made possible in
part by use of 90-hp. tandem Piper light
trainer planes for the initial phase of
flicht, The students ecach will flv 145
hr. instead of the present 130 flight hr.
thev now receive in 24 weeks at pn-
mary flight schools. Use of the Piper
trainers is expected to begin some time
next spring, probably around Feb. 15.

The new arrangement is expected to
delav plans for opening anv additional
civilian contract primarv schools until
existing schools take up the <lack made
bv shifting pre-flight to Lackland.

New Israeli Airport
(McGraw-THill World News)

Tel Aviv—A large airport will be bult
at Haifa, north of the present air
terminal, to provide alternate landing
facilitics when bad weather closes in
Lvdda airfield. Also, $50,000 1s to be
spent improving the Elath (Red Sea)
air skrip.
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Greater output per pound is the constant objective
of the aircraft designer. EEMCO serves this goal
by turning out new electric motors with increased

power, decreased weight and all the required oper-
ating characteristics. This tough new lightweight

for driving a compressor was built to the latest

Army and Navy specifications. Operating on 27
volts D.C,, it provides 3 horsepower under con-
tinuous duty at sea level, 215 h.p. at 50,000 feet
15 hour off. It
weighs only 1314 pounds with integral gear box of

with duty cyele of 4 hour on

244 to 1 reduction,

Doubled plant capacity and new facilities enable
EEMCO to keep pace with the growing need for
these specialized designs. Today EEMCO motors

and actuators are found on virtually all U, S.
Aircraft.

ELECTRICAL ENGINEERING
& MANUFACTURING CORP.

4612 West Jefferson Boulevard
Los Angeles 16, California
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MARQUARDT RAMJET powers Martin's KDM-1 target drone.

Although speed in this case is subsonic, Navy likes engine's low cost.

Ramjet Favored for Mach 2-4 Range

® Engine promises high EN 2 e L i s = EXHAUST — |
thrust for little fuel

EXIT NOZZLE — —

FLAME HOLDER

® Because it is simple,

- FUEL SUPPLY
it should be reliable.
IGNITER
The ramjet is a powerplant with STRUGTURE

cuormous potential, In the Mach num-
ber range between 2 and 4, it offers,
compared with all other air-breathing
power plants:

® Minimum specific fuel consumption. 4R
e Maximum thrust-weight ratio.

& Minimum initial cost per th"iL].‘lm'l.’E]‘

[ts basic simplicity pavs off in maxi-
mum potential reli bility,

The ramjet may provide propulsion
for aircraft in speed and altitude ranges
much greater than those explored by
man during the past half-century. In
it et : | this respect it may be inferior only to

Y T 7 rocket motors utilizing nuclear energy.

oA — Ly Authority for these statements s
Malcolm Harned, chief designer of
Marquardt Aircraft Co., the only en-

FUEL SPRAY
DIFFUSER

INTAKE

————— m— —_

SIMPLE CONSTRUCTION and few moving parts are two features of the ramjet.

heated by combustion downstream of
the fAameholder and then expanded
through an exhaust nozzle to produce

Where do we stand todav on ram-
jets? Within reasonable security bounds,
here is what Hamed has to say about

- = --"-\-':1--.-" = . |

j //m Y

Los Angeles
California

)QCA

gineering and development firm known

to be devoted exclusively to ramjet
problems,
Harned's views, recently presented at

the seventh annual convention of the
American Rocket Society, in a paper,
“I'he Application of the Ramjet to Air-
craft Propulsion,” deal with a subject
long and thoroughly hidden from public
scrutiny by the shroud of security,
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this powerplant.
» Operation Cycle=In spite of its sim-
ple appearance—~which has led to the
misnomer of “flying stovepipe”—the
ramjet goes through the same kind of
cveles as other types of air-breathing
engines.

Air is scooped i by the forward
motion of the engine, is compressed in
the diffuser where fuel is added, is

a high-velocity jet.

What makes the ramjet unique is
that compression comes from the drive
of the engine through the air, obtaining
ram_compression. This eliminates the
need for a moving compressor within
the engine.

(Another kind of powerplant, the tur-
boramjet, adds a turbojet as an air com-
pressor between the diffuser and the
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combustion chamber to provide static
thrust.)

Using forward motion for compres-
sion does two things:
® [t defines the efficient speed range.
Compression ratio largely  determines
thermal efficiency of any internal-com-
bustion engine, and in the case of the
ramjet, a Mach number of about 2.0 is
necessary to achieve pressure ratios com-
petitive with other engmmes (about 7
to 1),

o It makes starting difficult. Instead
of whirling a starter, the whole engine
must be moved to speed sufficient to
start operation.

> Five Factors—Harned savs that to
examme the potential of the power-
plant, you consider five factors: per-
iequirements and serviccabihity.

Performance, he says, is the frst
criterion, and has become doubly im-
portant since the achievernent of super-
sonic fight. Power requirements are
many times greater than can be met
with the largest other engines todav:
and weight of the installed engine 15
much more critical.

Harned presents some generalized cal-
culations of power available for a given
weight, based on Marquardt’s ramjet
experience. These results, plotted as
curves, show that from Mach 0.6 on
up, the ramjet is better than all power-
plants except the rocket. The compari-
son considers all engines in complete
nacelles, with necessary fairings, dif-
fusers, propellers or whatever is neces-
sary to produce thrust.

IFor completion of the performance
picture, Harmed shows the curves of
specific fuel consumption. At low Mach
numbers, the sfe. 15 very high, reflect-
ing low thermal efhiciency due to low
compression ratio. But above Mach 2.0,
the crossover point occurs, and from
there on the sfe. continues to decrease.
» Reliability—A complete supersonic
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ramjet engine rated at well over 100,000
hp. can be built with enly half a dozen
moving parts, mcluding the fuel pump-
g svstem and control system. None of
these moving parts will be in contact
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HELowe Anerica Eup FASTER

Beechcrafts speed the builder’s job

More than 100 contracting. engineering and con-
struction firms depend on Beechecrafts for these
profitable reasons: The same number of key men
can supervise additional work in the field. They
enjoy complete mobility of action. They spend less
time on the road, more time on the job.

In every industrial activity Beecherafts are daily

MODE. 1R — i

BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS

on the job, helping build a bigger, stronger America
. . . helping do the double job of increasing defense
production and keeping consumer goods rolling,
too. Find out what a company-owned Beecheraft
can do for you. Call your Beecheraft distributor.
Or write Beech Aircraft Corporation, Wichita,

Kansas, U.S.A.
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| By comparison, a 3,000-hp. piston
-l engine contains over 250 moving parts,

Nearly 400

and a gas turbine powerplant has
about 40,
To point up the significance of the

TYPES of qlmml:it}' of moving parts, Harned uses
the assumption that an aircraft with

cnslllzns 1,000 component parts 15 being de-
veloped, If these components are each

& WHEELS subject to one failure out of a hundred
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cffeet in increasing over-all reliability,
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mdividual components.

CORPORATION, LTD, P Economy—Harned's  cxperience  has

shown that all tvpes of high-per-
formance powerplants cost just about
the same to manufacture in dollars per
pound of engine weight. So, cconomy
considerations of the ramjet are hased
on the amount of horsepower vou get
from the powerplant for one pound of
cngine weight.
The phenomenally high mho of
DOWNEY. (1ot Anoales Concrvl CALIS power to :wcighl: (sce graph, p. 22) makes
’ ¢ £ ¥ the ramjet an obvious winner here.
&0 Walker Street, Now York 13, N.Y. Additional dividends result from its fuel
36 North Clinton, Chicago &, lllinois economy above Mach 2.0.
» Installation—Harned makes a good
case for the nmacelle tvpe of ramjet in-

: § 8
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Mobilgas§) AT HUNDREDS

AIRCR

it OF AIRPORTS

FLIGHT MACH NUMBER
PROPULSION RANGE PARAMETER

e 88 8 33

PAOMI SION RANGE PARAMETER, VELDCITY/MET S.F.C.
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stallation as opposed to an integral type.
The advantages, he says, are:

® Independent development of engine
and wirframe,

Curved nose sections and side win. » ;
® [solation of aircraft components from

dows of Piosecki HUP helicopters ara ery ot
formed from large sheets of PIEXIGLAS CHgIMC v IHl'I_m_l x : :
Il UVA, Fabrication by Steiner Plastics ® Kasy accessibility to engine and air-
Mfg. Ca., Glen Cove, long lsland, cratt.

Standard=-Thomson

.
i

= "I' ﬂ_;.",_ I = : i
iz

Helicopters Need Big Noses...
made of PLEXIGLAS

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

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

"Eyen of Flight” g new Rohm & Haas

film used by the Air Force and Mavy as an
official training film on the maintenance of
aircraft glazing, is now avoilable for non-
military showings. It is a 30 minute, 16 mm,
motion picture in color and sound. Arrange-

ments for vse of the film can be made by writing
to the Plastics Department, Rohm & Hoos Company.

PLEXIGLAS iy a trademark, Reg. U, 8. Pat, Off. and in other principal countries
in the Western Hemisphere.

Cenadian Distribuwtors: Crystal Glass & Flastics, Led., 130 Queen’s Quay af
Jarvis Street, Toronto, Onsario, Canada.

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

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

CHEMICALS ==—— FOR INDUSTRY

e
e g
e r—

f—
—y

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

Representatives in principal foreign cotiniries

® Engine changes can be made without
affecting the airframe.

On t%n: other hand there may be a
saving in over-all drag with the integral
confhguration.

Serviceability is no problem with the

rmmjet, because of its basic simplicity.
Requirements for service are minimized
because of the lack of moving parts and
the simple control svstems used.
» Subsonic Applications—Ilarned points
out the limited applications of the ram-
jet in the fheld of subsonic aircraft be-
cause of the excessive sfe. at low speeds.
The only places of interest are where
short-time operation is needed and
where high thrust-weight ratio and low
cost are attractive,

This gives three possible applications:
target drones, helicopters and converti-
planes,
® Drones. In the case of the target

drone, low cost 15 almost the onlvy con- |

sideration. Marquardt's subsonic ramjet
XRJ-30-MA-§ engine on the Navv's
KDM-1 target drone has an initial cost
of about 50¢ per horsepower. This com-

Eﬂrcs with a munimum of about 55 per

orsepower for reciprocating engines,

* Copters. In helicopters, the high
thrust-weight ratio is the important fac-
tor. Both McDonnell and Hiller have
developed copters with this kind of en-
gine, but Harned says that poor specihc
fuel consumption at subsonic speeds will
alwavs limit its usefulness in such
vehicles.

® Convertiplanes. Most promising, the
author says, is the ramjet application to
the convertiplane. By using small high-
speed rotors with tip ramjets for vertical
flight, and propellers driven by rotary
engines for forward motion, a highspeed
convertiplane with good range could be
achieved.

The ramjets would be used only for
a few minutes at takeoff or landing, and
fuel consumption is a negligible con-
sideration,

But the convertiplane application
must wait for development of a variable-
geometry ramjet to reduce the cold
drag—when the ramjet is not burning—
to permit efficient autorotation in cruis-
ing fight. This problem is being worked
on, and should be solved by the time
arrframe designs are available,

» Supersonic Trials—Furthest off is the
ramjet transport. This is not because of
any deficiency of the engine itself, savs
Hamed, but because the operating costs
of all supersonic transports are prohibi-
tive. The most attractive configuration
—assuming the necessity for supersonic

AVIATION WEEK, December 15, 1952

® Wear-saving,
retracting seals

® Override for
positive positioning
of gate

® Simple, one-
direction actuator

+

For fuel and hydraulic systems,
Standard-Thomson Shut-Off
Valves give three major ad-
vantages:

L Standard-Thomson com-
bines the proved sealing power
of soft, synthetic rubber with a
unique wear-saving device,
During the entire valve cycle,
the seals are mechanically re-
tracted. The moving gate does
not wear or bear on the seals.

2. For positive positioning of the gate, the
unit embodies a mechanical override which
disengagc—s the actuator in full-open or full-
closed position.

3. Use of a uni-directional, planetary gear
actuator makes possible important savings
in the design and cost of switching mecha-
nism and motor.

Standard-Thomson Shut-Off Valves are
furnished in diameters of 1" to 3", includ-
ing a manually operated 2" unit. The basic
design can be adapted to shut-off service
for any medium. For details, write:

STANDARD-THOMSON CORPORATION = DAYTON 2, OHIO

Standard=Thomson

Makers of USAF-approved bellows « valves « lights

Crankcase

Barometric

Vaporproof
Pressurizing Valve Pressure Valves Flexible Couplings  Cabin Lamp

Tech-Forge
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To Men

in Aviation Manufacturing
and Maintenance:

IF YOU USE ANY OF THESE ITEMS

Aircraft Components

| Adapter Kits

Amplifiers

Binding Posts

Circuit Breakers

Connectors, Plugs, Receptacles
Dial Lite Sockets

Disconnect, Panel Lite

Electron Tubes

Fuses

Fuse Accessories, Limiters
Fuseholders

Hand Set, Head Set, Microphone
Lugs

Phone-lacks

LA

HEEn

Phone Plugs

[ | Ploneduct and Ferrules

[ ] Plugs and Receptacles

[ ] Push Buttons

[ ] Reloys

[ ] Resistors, Thermistors, Varistors
[ ] Signoling Devices

[] Switches

|| Terminals, Connectors

| Terminal Blocks, Boords, Connector Panels
| Test Clips

| Tube Cop Connectors

] Tube Sockets

| Tubing & Sleeving

Wires & Cobles

Assembly Line Equipment

Cobles, Cords, Wires
Cooling Equipment
Disposal & Waste Cans
Flashlights

Head & Hond Lamps
Identification Markers
Lanterns

Lighting Equipment
Motor Starters

Multi Wiring Systems
Plugs and Receptocles

0

o

OO0

Reels and Reelites
Rope

Service Lights

Signs

Silico Gel

Solder and Accessories
Tapes—All Types
Testers and Testing Equipment
Tools

Trolley Systems
Wiring Devices

LO0O00O00000

. » » YOU NEED THIS COMPREHENSIVE CATALOG

Graybar distributes a complete line of component
parts and other electrical materials used in avia-
tion manufacture and maintenance. In addition,
Graybar maintains a nation-wide warehousing sys-
tem that helps assure you of on-schedule deliverics
of all items you require. For your personal copy
of this outstanding catalog, write: Graybar Elec-
tric Co., Inc., Executive O ffices: Graybar Building,
420 Lexington Avenue, New York 17, N. Y.
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transport—would use ramjets for cruis-
ing power and atterburming  turbojets
for tukeoff.

I“'or the supersonic bomber, the case
is similar, Practical range will not be
achieved without an aircratt several
times the size of the B-36, says Harned.
And so supersonic performance will
probably be limited to short bursts of
speed over the target area. For this kind
of flight, the combmation of ramjet
power for emergency speed, plus after-
burning turbojets for takeoff and sub-
sonic cruise, offers a promising possi-
bility.

Supersonic interceptors will gradually
evolve from the present-day variety,
powered by a subsonic turbojet. Ini-
tially the additional power required will
come from conversion of the turbojet to
a turboramjet, using afterburners and
efficient diffusers. But when flight Mach
numbers reach 2.0, ramjet efthciency
overtakes that of the turboramjet.

For illustration, a simplified compari-
son is made for a 25,000-1b. interceptor
operating at Mach 2.0. In one case, the
powerplant is a ramjet plus rocket; in
the other, the powerplant is a turboram-
jet.

e Ramjet-rocket craft gets to 60,000 ft.
in about Z min.; range is 210 mi.

® Turboramjet climbs to 60,000 ft. in
2% tnin., has 190-mi. range.

> Pilotless Aircraft—Supersonic missiles
offer the greatest potential for the appli-
cation of the ramijet engine. Here's
why, says Harned:

o Speed range will be at least above
Mach 2, where the ramjet is a superior
class of engine.

e Expendable vehicles demand low-cost
components, and the ramijet is cheap
to produce.

¢ Fuel costs will be negligible—less than
/100 of the airframe cost per pound.

[nn air-to-air missiles, the rocket motor
1s most attractive for short-range appl-
cations. But where the interceptor is
already flying at supersonic speeds, a
ramjet-powered missile would require no
boost for launching.

In long-range missiles, the most 1m-
portant parameter for powerplant evalua-
tion is the speed divided by net thrust
sfc. Range is directly proportional to
this parameter,

In this type of consideration, the ram-
jet again demonstrates superionty at
Mach 2 and above. In addition, from
w::i%ht and cost standpoint the ramijet
is also the optimum powerplant in this
range.

The general requirements which will
probably apply to the design of pilotless
interceptors point to the use of the
rocket-ramjet combination. For high
thrust and vertical launching the rocket
boost is almost essential, The rocket-
ramjet weight is a fraction of the turbo-
ramjet weight, and the fuel cost is neghi-
gible for one-shot operation.
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The Fairchild Packet must be ready art all times to
carry airborne troops or supplies to forward areas.
The wings of parked aircralls, however, sometimes
become coated with ice or frost which may literally
stop them cold. To minimize this possibility, Fairchild
engineers designed a forced hot-air system for wing-
panel de-icing while the plane is on the ground. Two
Joy AXIVANE Aircraft Fans supply combustion and

venulating air to eight 400,000 BTU heaters. The
heated air can be valved either into the wing panels

or into the cargo and cabin space. No space is wasted
by the fans, since their compact size permits them to
be installed between the vertical fuselage frames.
Each of these highly-efficient 1.5 H.P. fans produces
1100 C.F.M. at 5.5" static pressure, yet weighs only 22
pounds and is only 9" in diameter. A & N design
specifications. Superior features of all Joy Aircraft
Fans are compact design, shock-resistant strength,
minimum operating noise, and the most favorable air
volume-to-weight and electric-to-air power ratios.
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® Joy designs and builds each fan to the exact requirements for
which it is intended. Each fan, therefore, is custom-engineered
for highest efficiency. For many purposes stock fans can be
supplied from the extensive line already designed. Both single
and two-stage units available. Optional features include straight
or flared inlets, beaded or flanged connections, radio noise-
flters, anodization, and cooled motors where required,

Here are some of the many uses for Joy AXIVANE
Aircraft Fans: Windshield de-frosting, windshield
or wing de-icing, cabin heating, cabin ventilating,
cockpit heating, cooling radic and electronic
equipment, cooling voltage regulators, oil cooling,
gear-box cooling, instrument cooling, air recircu-
lation, and high-altitude pressurizer boosting.

Write for Bulletin, or
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Over 100 Years of Enginecring Leadership A

JOY MANUFACTURING COMPANY |

GENERAL OFFICES: HENRY W. OLIVER BUILDING

IN CANADA: JOY MANUFACTURING COMPANY [(CAMNADA | LIMITED, GALT. ONTARIO

a

PITTSBURGH 22, PA.
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Back of
famous

you’ll find

THOMPSON VALVES

CONTINENTAL MOTORS . . . builders of famous
Continental "Red Seal” Engines . . . learned many years
ago that they could with complete confidence turn their
problems of valve engineering, design, and production over

to Thompson Products.

Thompson Valves in Continental Engines are helping

drive everything from aircraft to lawn mowers.

lake a tip from Continental and other leading engine

VALVE DIVISION

Thompson Products, Inc.

CLEVELAND 17, OHIO

Thempaon-developed ' Rotocaps'
and "’ Rolovalves’ help increase
pafve life hundreds of hours,

builders . . . count on Thompson for engineering leadership.

o

PRODUCTION

i o 8 SR G

F-84F THUNDERSTREAK prototype incorporating solid nose and wing root intakes shows what final production version wil

o

| uuli like.

Production Details on Republic F-84F

® New sweptwing Thunderstreak is an 809 new airplane
compared with previous straightwing Thunderjets.

® Alternate designs were made of some major parts to

insure flexibility in mass

Bv Irving Stone

The first of Republic Aviation’s
FF-84F Thunderstreaks has been de-
livercd to the Air Force. This new
sweptwing hghter isn't a simple tran-
sition from its straightwing predecessors,
cither design-wise or production-wise.
Essentially, the F-84F is a new design.

The normal procedure with a new
design would be to start with a small
production rate and refine the tooling as
the rate builds up. But apparently Re-
public has jumped into the project
with both feet, taking on a high tool-
ing load in a very limited period of
tume and spreading the subcontracting
base fast.

This leads to the conclusion that a
considerable number of Fs have been
ordered—and for quick delivery—for
USAF and NATO. The production
knots tied by this situation appear to
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output methods.

have been pretty well unraveled; al-
ready a good portion of Republic’s
production facilities is being used for
making the sweptwing planes.

» Engine Switch—Original plan for the
F (then called the YF-96A) was to put
swept wings on the F-84E and use the
5,800-1b.-thrust Allison J35-A-29 in-
stead of the -17 engine with 5,000-Ib.
thrust. This model F was flown in
May 1950, and the plane was planned
for production under the restricted Air
FForce procurement of that time.

The Korean situation changed this
approach, To give the plane more
power, engine was switched to the
Wright J65 Sapphire with 7,220-1b.
thrust. The F had to be revamped
to take the new engine.

Adaption of this powerplant, with
its larger dimensions, to the plane,
added to the airframe changes, so that
ultimately the F wound up with more

than 80% redesign over the prede-
cessor E.
» Main Changes—Some of the major
changes involved in redesign were:
e Increasing fuselage depth by 7 in. to
accommodate the larger dimensions and
configuration of the Sapphire.
o Adding larger nose intal?(ﬂ ducts.
® Improving cockpit comfort for pilot.
® Changing cockpit canopy.
¢ Including automatic pilot and more
avionic equpment.
® Providing for in-flight refueling.
® Installing leading edge slats for im-
proved airflow characteristics.
® Designing the sweptwing with a large
percentage of heavy forgings instead of
built-up spars and ribs.
» Related to Forge Plan—Republic's
decision to incorporate large forged
units in the design was one of the
highlights in the recent aeronautical
production picture. Republic was one
of the first companies to plan to design
into the USAF’s heavy press program.
The company's interest in heavy
press forgings was not necessarily tied
n with the F-84F, but when this plane
was laid out it was designed for such
forgings.
However, application of this design
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MAIN SUBCONTRACT ITEMS are highlighted in this exploded drawing of early production I-84F, which also points up numerons
forgings employed, notably in simplified wing structure. Main production effort will go to “solid-nose” model of Thunderstreak.

philosophy to the I* wasn’t clear sail-
mg. Problems began to crop up that
necessitated compromises.
» Hurdles Encountered—IFirst, there
were the limited forge-press facilities—
the only large machine in operation was
the 18,000-ton unit operated for the
AT" by Wyman-Gordon, North Grafton,
Mass. Then there were delays in
phasing in of new equipment under the
expanded heavy press program. Also,
cach large forging was an experimental
program in itself, requiring uncertain
development time, stemming from such
factors as die shrinkage and imperfect
results because of sizes involved.
There were delays in getting dies
sunk, and shortage of tools was felt
in getting the large pieces machined,
Then, Republic couldn't get enough
time on the press because of the load
imposed by the Boecing B-47 project.
This situation was eased by "Operation
Girdle”—the production stretchout.
Two Design Schemes—These com-
plexities dictated a dual approach to
the wing makeup, simply as a matter
of precaution. In addition to design-
ing the wing for forged components,
another design was laid down incorpor-
ating built-up members. This was
viewed as insurance against slowness
in forging supply. (Such a parallel de-
sign cffort was advanced by Aviation
WEEK July 7, p. 38, as a possible pro-
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cedure even before it was known that
Republic had inaugurated the scheme.)

Republic's precaution proved its
worth when the 18-000-ton forge press
broke down and was out of commission
for about a month. In that emergency,
built-up wing members were used.

Even though there are now sufhicient

forgings on hand to meet present pro-
duction requirements, the built-up
wing structures are still used in some
of the I's because there wasn't enough
time for the machining subcontractor
to develop machining techniques and
get the necessary equipment for finish-
ing the forged spars.
»Tooling Problems—Because of the
speed with which the F program sub-
contracting had to be gotten underway,
the prime manufacturer faced many
coordination problems.

Republic supplies all the master
gages, not only to the subcontractors,
but to General Motor's Buick-Oldsmo-
bile-Pontiac divisions at Kansas City
(which are building the F-84F under a
prime contract with the Air Force). As
a result of the extensive subcontracting
and the technical assistance to GM, the
number of master gages nceded was
boosted to about three times that re-
quired for a program involving normal
build-up.

Republic didn’t have the facilities
to do all this master gage work at its

home plant, so had to farm some of it
out, Problems were involved here, too.
It was difficult to get firms with sufh-
cient know-how and equipment fo
this work, and teams had to be sent
out to coach these master gage makers
(this was also true with Republic's gen-
cral tooling program). The project is
now well on its wav to completion.
» Optics in Wing Fixtures—Optical
tooling was intended to be appled on
a large scale to the F-84F. But unavail-
ability of the instruments (scopes and
related equipment) as a result of the
Korean war, savs Republic, necessitated
the application, for the most part, of
conventional set-up methods instead.
However, optics were used completely
for the wing assembly fxtures, and
with considerable success, considering
the relatively inexperienced jig build-
ers, who had to be trained verv quickly.
Republic has its own wing assembly
line at its Port Washington facility,
which went into operation the early
part of this vear. Servel (Evansville,
Ind.) also 15 under contract to build the
entire wing. Other major subs includec
Kaiser Metal Products, Bristol, Pa., for
aft fuselage section and empennage;
and Goodyear Aircraft, Akron, Ohio,
for windshield, canopy and turtle deck.
Republic is building the forward fuse-
lnge section.
» Wing Forgings—Wing interior 1s
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OUTET&NDIHE records of accomplishment

achieved by Auto-Lite thru ever continuing
research and advancements in products and

prﬂductiun methods . . . point to Auto-Lite

Tune In ""Suspense!”” CBS

as a logical source of supply for the avia-
tion industry. Engineering, production and

design facilities are available.

THE ELECTRIC AUTO-LITE COMPANY
Tolada 1, Ohio Sarnia , Ontario

Hangacdoncts 4f..

BATTERIES «+ BUMPERS +« FUEL PUMPS « HORNS « GEMERATORS

LIGHTING UNITS « SPEEDOMETERS =« SPEEDOMETER CABLE

SWITCHES » STARTING MOTORS « INSTRUMENTS & GAUGES

IGNITION UNITS = MOULDED PLASTICS + WINDSHIELD WIPERS

WIRE & CABLE « SPARK PLUGS « METAL FABRICATED ASSEMBLIES

GRAY IRON CASTINGS » IINC & ALUMINUM BASE DIE CASTINGS
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frames are donble units. Arrows (left,
FUSELAGE right) show attachment points for

wing fittings; (top, center) splice points of frame halves. F-84F,

N

\ LY

practically an all-forging job. Among
the heavier units made on the 18,000-
ton press are:

e Front spar, inboard section. This
part reaches from the root to about the
middle of the leading edge slat span.
T'his spar actually comprises two forg-
ings joined by uvL[hppmg in the web
sections, with a scarf s.phc:v: on the cap.
Remainder of the spar 15 a built-up
section out to the wing tip.

® Rear spar, inboard section. This is a
one-piece fﬂrn:ng reaching past the
flap, where it is joined to a built-up
continuance extending to the tip.

e Four ribs located in the region of the
forged spar sections, Two ribs of this
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Later Fs will have no elevator;

of current F-84F, L - -
STABIL|ZER adjustable stabilizer will give surface control, trim.

group, located outboard, are connected
by a heavy brace forging.
e In addition to these ribs, another
hammer-forged pair is located in the
region of the bumlt-up spar extensions.
Other hammer-forgings include a group
of about 14 leading Ldgﬂ ribs.
» Wing Data—Wing span on the I 15
33 ft. 7 in. Air foil is a 10% NACA
64A010 section, normal to the }-chord
line. Wing cathedral is 3 deg. 30 sec.
Sweep on the 4-chord line is 40 deg.
The plain HHPE of the F-84E mﬂd-:l
have been retained and extend for
about 50% of the panel span. Hinge
line 15 located at 75% of the section
chord normal to the $-chord line.

aft of cockpit. Top arrows show for-

TU RTLE DECK AREA wird and aft main frames of the

The lower arrow indicates the jig point for wing attachment fitting.

tailpipe

looking forward,
A FT F U s E LAG E and shroud not yet installed.

On the ailerons the tabs have been
removed and there is now an irrevers-
ible power boosted control system with
provisions for trimming in the system’s
feel cam. This trim feature would be
cmployed only when there is a symmetn-
cal loading due to battle damage or
unbalanced stores.
> Refueling Station Change—First air-
to-air refueling provision in the F-84
series was in the G model—essentially
an E with more power and other refine-
ments.

The F-84G has been produced in
large numbers as an interim plane be-
fore the F, because of the redesign re-
quircd in the latter. In the G, the
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Do you know this panel of experts?

These Avien gages tell a story that
may shape your future—especially if
yvou’re an engineer.

Remember the days of “ball and needle" instruments?

The men in today’s cockpits need far more accurate gages
of fuel and other quantities. Instrumentation has become a
new science — a science in which Avien is a vital part.

Every month, Avien produces over 10,000 major instru-
ment components for the aviation industry.

We'd like you to meet some of our panel members:

A—Jet Tailpipe Thermometer, first to use the servo
principle. Result: long scale and a gage unaffected
by lead characteristics.

B—Cylinder Head Temperature Indicator. Again, first to
use the servo principle for long scale and greater
accuracy.

C—Jet Engine Thrustmeter that computes gross thrust
from measurements of tailpipe pressures and ambient
pressures,

D—0One of more than fifty Avien fuel gages. It measures
fuel quantity by weight, eliminates moving parts in
fuel tank.

E—Avien fuel gage with a “sensitive"” or vernier indicator
to provide readability to 0.19¢ of contents.

F—Counter Indicator, also readable to 0.19 of tank fuel.
You can see how it tells the fuel story at a glance.

Avien has made these gages smaller, simpler, lighter, more
reliable, more accurate.

Sound engineering made them that way. Hard work and
hard thinking made them that way. Individual responsi-
bility — all the way from drawing board to control board —
made them that way.

Avien is an engineering operation. Engineers are the
“works" here, not the gears. And we're welcoming new mem-
bers, engineers who can work head-to-head with some of
the hardest-hitting men in this business,

If you are an engineer of allied experience, we offer: 1—
High pay. 2—Interesting assignments, and the chance to
follow through on every good idea you produce, 3—More
money and more work, as you earn it.

Modern plants? Of course. Employee benefits? All of them.
But most important, Avien offers work! Important, reward-
ing, fascinating —and not easy.

If this makes sense to you, send us a detailed resume before
the day is over.

AVIATION ENGINEERING CORPORATION
34-56 58th STREET, WOODSIDE, L. 1., NEW YORK
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The Horth American FJ-2 "FURY,"
one of the new Navy

production jet fighters using

=5 non-inflammable Auid

in the hydraulic system.

Ny -~

Now air planes can have the
extra safety of the Navy “Fury” with

HOLLINGSHEAD

non-inflammable
hydraulic fluid

Now—a hydraulic fluid that won’t burn 1s available

for commercial use! Originally developed to meet Navy
Specification MIL-F-7083 (AER), Hollingshead [zt
non-inflammable hydraulic fluid has a flammability

rating of zero. In respect to the other qualities required to
insure proper operation and long life of the hydraulic
system, [z equals or exceeds the present

petroleum fluids.

Write to Hollingshead to learn how this great new
product development can be successfully incorporated to

improve your aircraft safety.

Check these additional advantages—

MO CONVERSION PROBLEM—It is
not necessary to put off chang-
ing to =X until airplane over-
haul! No change of "Q"" RINGS,
SEALS OR ACCUMULATOR DIA-
PHRAGMS is required. 38 is the
only presently available non-
inflammahble hydraulic fluid
which functions successfully
with standard ""O" rings con-
forming to Specification MIL-
P-5516.

BETTER LUBRICITY —highly effec-
tive anti-wear additive increases
pump life and reduces wear of
all moving parts. &f’s higher
specific heat means better cool-
ing of critical units through more
efficient heat transfer, thus fur-
ther improving service life of
pumps and other components.

IMPROVED VISCOSITY — 3 's
higher viscosity index provides

36

Booklet gives data

Send for o copy of this new booklel
which gives o complete description of
15k, including daota charts and
serviceng informaltion,

o
Industrial Division E ” M’WM Corporation

adequate viscosity at pump op-
erating temperatures and suffi-
ciently low wviscosity even below

—B60° F.

PROTECTION AGAINST CORROSION
—contains additive materials to
inhibit corrosion, and to deacti-
vate certain metals to arrest
galvanic action in hydraulic
systemas.

STABILITY — After extensive use
with only normal addition of
make-up fluid, there is no change
in viscosity due to shear break-
down,

cosT— 8 is the lowest cost
non-inflammable fluid available
today. Although it is higher in
cost than the extremely inflam-
mable petroleum fluids, the ob-
vious advantage is more than
worth the difference.

WON'T BURN

CAA tests show

safety factor

10-FOOT FLAME shoots out when a regular
hydraulic fluid is forced through an acetylene
torch (6300° F.) under o pressure of 3000 psi.

NO FLAME results when =2 non-inflammable
hydraulic fluid goes through the same test, The
new fluid was assigned o flammability rating of
zero by the CAA Technical Development and
Evaluation Center, Indianapolis, as a result of
these and other tests.

Leader in Maintenance Chemicals
840 Cooper Street, Camden 2, New Jersey

FINAL PRODUCTION F-84F three-view
shows plane with wingroot intakes.
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FEARLY PRODUCTION F-84F three-view
depicts version with nose intake.

refueling station is located in the wing
leading edge area near the root. The
cover doors are split chordwise and
hinged at the sides, so that when
opened they form a guiding trough for
the refueling boom nozzle. The leading
edge location was chosen mainly to
avoid interference with the landing
gear, and though the wing nose contour
15 a critical item in highspeed plancs.
no trouble was experienced aerodyv-
namically with the refueling nstalla-
tion in this position.

In the F-84F, the refuehng station is
aft of the leading edge area, although
still forward of the front spar, in a
position dictated mainly by space avail-
able. Door design differs from that in
the F-84G in that it 15 a single piece,
rear-hinged about a line normal to the
fuselage centerline, and the receiving
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nozzle is fixed to it.  In the open posi-
tion the door extends above the wing
surface, carrving the nozzle with it up
mto the airstream.

In this design switch, the guiding

cffect of the doors was lost, but the
nozzle mouth was flared to insure mak-
ing good contact with the boom nozzle.
The installation on the I'-84F has been
checked out satisfactorily in flight.
» Wing Ducts Later—Deepening of the
air intake on the F model, from the
circular opening of the E, has given
greater air handling capacity, New ad-
dition in the duct i1s a retractable
SCTeC.

A wing location for the duct origi-
nallv was made in connection with the
RI"-84FF—a day or night photo recon-

naissance version of the hghter—to get
pose space for aerial cameras. Both this
ship and an F are flying with the wing
ducts. Trials are reported to have given
such excellent duct performance that it
was decided to incorporate this type ot
duct in the fighter at some future datc
(F-84Fs now coming off the line still
have the nose inlet). Use of wing ducts
will clear the fighter's nose to allow it
to take avionic equipment, possibly
radar or guns.

The wing ducts are faired into the
basic wing, resulting in a deeper sec-
tion., But because the chord of this
section of the wing is lengthened, the
wing thickness ratio is increased only
very slightly. The installation requires
some spar redesign. Duct portion ahead

Its pulchritudinous possessor, Barbara
Lewis, has a package for YOU containing
our hope for your happiness at

. Christmastime. Dark brown hair, green

eves. We figure more grownups

(i.e., quality-conscious male customers
of Southwest Airmotive) would believe
in Santa Claus if the Old Gent stuck

to his diggin’s at the North Pole and
delegated his chimney-chuting chores to
less-lumpy lovelies like Miss Lewis.

Fight thousand owners and pilots in the
past vear relied on Southwest Airmotive
for all, or part,

e -.fJ‘--f- of their aircraft
’.“"*-.‘ % | t service. They
Y B came from 38

states and three
foreign coun-
tries. There has to be a reason for such
popularity. The reason: Quality.
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Custom-
made

SYLPHON
STAINLESS
STEEL
bellows

assemblies

DEFENSE WORKERS

...against product troubles and expense!

If you're looking for a way to
relieve yourself of the problems
of producing stainless steel bel-
lows assemblies, look to Fulton
Sylphon or Bridgeport Thermo-
stat. For bellows assemblies—
simple or complex—are a specialty
with us. Fact is, they have been
for nearly half a century.

Your requirements and speci-
fications can be met exactly. That

FULTON
SYLPHON

DIVISION
Knoxville 4, Tenn.

38

can be a big help to you—save you
time and money. For we have the
skilled craftsmen, the facilities,

and the ability to produce for you
in any volume—on schedule.

Sylphon bellows assemblies are
used in many ways, in practically
all industries . . . where there’s a
design problem involving control
of temperatures and pressures.
They open and close valves,

TEMPERATURE CONTROLS

Kobertzhaw Fulton

ComEEOLN (igmrann

-]
fllOwWs Assemsiies - BELLOWS DF

JICES

dampers, etc., absorb expansion,
provide packless construction,
have many more uses.

Your problem may parallel one
we have solved for another cus-
tomer. Or, we'll work with you to
develop an assembly specifically
adapted to your needs. Stainless
steel and other metals. Wide size
range. Write for information. Ask
for idea-filled Caralog XA-1200.

>
BRIDGEPORT
THERMOSTAT

DIVISION
Bridgeport 1, Conn,

of the basic leading edge is tied into
the fusclage structure.

» Cockpit Cover—Canopy on the E was
the sliding bubble type. In the F model
this was abundoned in favor of a
hinged-arm, upward swinging type that
raises the portion of the enclosure
above the pilot. For normal operation
it is pushed up to open. For emergency
release, a button control not only
causes canopy to open, but releases it
from the fusclage as well.  If it doesn’t
separate from the plane, another button

scts off explosive bolts, clearing the |

canopy for seat ejection.

The upward-raising canopy 15
stronger, easier to install and better
scaled than the sliding canopv. Another
advantage 1s that equipment in the tur-
tle deck (aft of cockpit) can remain
hxed, since the deck doesn’t move, In

the former sliding tyvpe, the turtle deck |

was an integral part of the canopy,
hence the deck and the equipment
attached to it moved with the canopy.
> New Fuselage Brakes—The speed
brakes on the F-B4F are perforated
units located on the fuselage sides just
aft of the wing trailing edge. Previous
F-84 models (including the G) have a
single, unperforated brake on the fuse-
lage bottom, which also doubles as a
battery compartment access panel.
The F's brakes can be opened at any
speed in the flight range up to the
plane’s maximum dive speed, without
any large trim changes or excessive buf-
fetting—reported to be an improvement
over operating conditions with the
brake on the fuselage bottom.
»Tail Details—Iimpennage of the
F-84F was entircly redesigned to in-

corporate sweepback. The T tail de- |

sign now being incorporated in initial
production planes embaodies a conven-
tional elevator-tvpe control surface with
irreversible power boost. and variable
positioning of the stabilizer for trim.
In future production, the arrangement
will be a one-picce stabilizer, with the
entire surface beinz used for control
and trim.

Actuation will change from hydrau-
lics for the elevator and electricity for
the trim, to a system of hvdraulic, ir-
reversible power boost for the entire
stabilizer, plus an emergency clectrical
svstem.

A big forging in the F-54IF is a
combination  fuselage-and-fin  piece.
Shape of the forging is similar to an
inverted Y, with curved arms. The in-
verted leg serves as the lower part of
the in beam and the arms form the
upper part of the aft fuselage end.

At present, the F-54G occupies most
of the production area in Republic’s

Farmingdale facilitv. This plane will be |

phased out over a period extending
through 1953, while the I' model will
be fed into the main hne.
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AIRCRAFT HYDRAULIC CONTROL EQUIPMENT
FOR EVERY APPLICATION

| _ SHUT-OFF VALVES

MANUAL SELECTOR VALVES

SOLENOID SELECTOR VALVES _ i
- R ¢ g o e WHATEVER yOur regquircinents,

| | ADEL 15 the one manufacturer
able to furnish aircrafc hydraulic

L‘-I1|'|[I'1J| L L]'L]"-IH-:,'I."I[ tor cvery
.a}'-rnli..;;lunn, And from this {:-.‘.nm}‘:-l-::t;:
ADEL line of controls vou gain three

distince advancages.

ACTUATING CYLINDERS

=~ ]

NOSE GEAR STEERING VALVES

ONTROLLABLE CHECK, B R You ger first of all, unprejudiced
cﬁ | L- -_ . i _l "m 5 I
: 1‘L':;:L}I'i|llh;:']u.l:tnuﬂ:i about the control

. 2 e s N 3 g
| SEQUENCE 'E‘-“.'Eq R, S _ _ ,

v R A cquipment bese suited to your needs. You

- " "3-.'-'.{‘ L gain the benchr of ADEL'S fourteen years
i L : , e 2 : T i

P, S L — experience in all phases of hydraulic control.
. HAND PUMPS LA = ; ;
: ; N — Finally, vou can standardize on one source
Es for all vour aircraft hydraulic controt
cquipment, This places full responsibehicy
with one company.

Bevond rthese .;id‘..'ﬂl][.‘llL{l."_i of the only EL]!HF‘EL‘[’L‘
product line are ADEL’S comprehensive facilities
(or service, ingenuity in design development and
engineering as well as precision and efhciency
in manufacturing. So standardize on ADEL—
the leader in complerencss of hine, service
and dependable performance.
ADEL also manufacrures a complete line of
fuel heater and ant-icIing accessorics,
ard clirs and line supports.
\DEL DIVISION, GENERAL METALS CORPORATION,
10775 Van Owen Screer, Burbank, Calutornia

Manufacturers of Aircraft
Hydraulic Control Equipment

DIVISION OF GEMERAL METALS CORPORATION = BURBANMK, CALIF, = HUNTINGTOMN, W. VA

CANADIAN REP.: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED
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APPLICATIONS

o Stabilizer Control
o Jet Engine
Variable Mozzle
Dive Brokes
Variable Wing Incidence
Flap Actuation
Aileron Contral
Variable Wing Sweep
s Bomb Boy Door
s Cargo Door
o Londing Gear
» Turret Control
4 Conopy and
Seat Control

B §F 8 B =

Instantaneous and positive in action, the
new Aeroproducts actuator automatically
locks itself in any position. This self-
locking feature gives absolute control of
any movable part, eliminating design
limitations that have heretofore prevented
development of many aeronautical
advancements.

Aeroproducts actuators may be coupled
in series or tandem to give identical,
simultaneous control of more than one
movable part. The basic design is infi-

GET NEW DESIGN FREEDOM WITH
AEROPRODUCTS SELF-LOCKING ACTUATORS

nitely variable for hydraulic, pneumartic,
electric or manual operation, or any com-
bination of these.

Designs are already in use for variable
control surfaces and jet engines. Others
are in process for guided missile and
various commercial applications.

Actuators now in production are for:
Republic F84F Flyable Tail

McDonnell F3H Horizontal Stabilizer
Others unannounced

5

eroproducts

ALLISON DIVISION « GENERAL MOTORS CORPORATION = DAYTON, OHIO

AVIONICS

Computer ‘Erects’ Its Own VOR, DME

® Airborne device provides
course, distance data.

® Punched cards tune VOR
stations in Collins unit.

By Philip Klass

Cedar Rapids, Iowa—Collins Radio
has a new 33-lb. airborne navigation
computer which in effect creates a syn-
thetic VOR (omnirange) station and
DME (distance measuring equipment)
installation at practically any U. §. air-
port to which a pilot might want to fly.

This arbitrary-course computer pro-

vides the pilot with visual omnirange-
type steering signals, and distance to
destination information, making possi-
ble mstrument Hight to airports which
have neither VOR nor DME, The Col-
lins computer can operate from station
bearing information provided by two
VOR receivers and need not await the
long-promised installation of DME.
» Punched-Card  Operation—Another
Collins innovation is the use of a plastic
version of the IBM-type card to auto-
matically tune the two VOR receivers
to desired stations along the route and
to automatically set in certain data
necded by the computer.

Collins thinks the punched-card ar-
rangement will eliminate enough pilot
duties and chance for human error to
more than justify its slight additional
weight.

» What It Can Do—The new computer
and its accessories continuously show:

® Distance to a VOR station.

o [ly-left, fly-right omnirange-type steer-
ing mstructions for instrument flight to
any selected off-course waypoint or des-
tination,

® Distance to this selected off-course
wavpoint or destination.

e Distance to touchdown during an
ILS (instrument) approach, providing
there 1s a VOR station in close prox-
imity to the airport.

» New Approach—Offset track, or arbi-
trary-course computers are not in them-
selves new. Previous units have been
designed to operate as “rho-theta” com-
puters, using a DME distance signal
(rho) and a VOR station bearing signal
(theta).

The Collins device is unique because
it can operate either as a conventional
rho-theta computer, or as a theta-theta
computer from bearing angle signals ob-
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V7 Aux, VOR Waypoin!
-F"r. - sfation J gestinraglfion
A :
_ o Azimuth
finput)

o Master Vo

Deaviation
from selecied Airplone station
Course f"'ﬂuifﬂ.:.r.ﬂ pasition

“tnout " refers to data which pilef must manually sel into compuler,
"Output " refers to computer outpul presented fo pilat on panel indicatars,

PLANE EQUIPPED with new Collins arbitrary-course computer and two omnirange
receivers can Hy directly to any off-course way station or destination.

r
i

3 .
COMPUTER gives pilot steering instruc- CARD READER uses punched cards to
tions and distance to waypoint. tune VHF receivers to omni-stations.

. - s e
COURSE INDICATOR (right) and distance indicator (center) present information
developed by computer. Pilot sets in the coordinates of waypoint in selector (left).
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DOW ANNOUNCES
RELIANCE STEEL COMPANY

as the West Coast Distributor

for Magnesium Mill Products

The Reliance Steel Company of Los Angeles

now has available a com 1.1lete line of Dow Magnesium

sheet, plate and extrusions.

The first West Coast distributor for Dow magnesium
pr:nuh-— another step towarids meeting lht ever-
increasing demand for this lightest of all structural
melals. ':.:lmL material ﬂrdf_rul today will be de-

hvered tomorrow.

The Reliance Steel Company has long been in the
metal jobbing business concentrating primarily on
steel and aluminum. Now, as an authorized Dow
magnesium distributor, they are applying their years
of experience to this lightweight metal. They carry
a complete line of wrought magnesium alloy prod-
ucts including sheet and plate in various gauges

you can depend on DOW MAGNESIUM

and tempers; rod, bar, tubing and shapes. Complete
facilities are available for saw cutting and shearing.

Dow is pleased to make this announcement aboul
the Reliance Steel Company for it means that all
users on the West Coast are now able to receive the
best in prompt service and delivery on all standard
magnesium wrought products. For complete infor-
mation write the Reliance Steel Company, 2008
East 37th Street, Los Angeles 11, California. Be
sure to get on their mailing list for literature and
stock data. THE DOW CHEMICAL COMPANY, Mag-

nesium Department, Midland, Michigan.

PLASTIC PUNCHED CARDS feed pre
determined data into navigation computer
to tune VHF receivers automatically, Card
lists master station and fve auxiliary sta-
tions. The card reader can be shifted from
one pair of stations to another by rotating
a button,

tained from two separate VOR stations.

This versatility 15 an important fea-
ture, Collins thinks, becaunse most air-
liners are now equipped with dual VOR
receivers whereas the program to -
stall DME has moved quite slowly.
However, when DME becomes an op-
L1'|.|.'[I'tF:| rmhtv the Collins computer

can be quickly switched to operate as a
rho-theta device, with only a shght
u.us:,ht penalty paid for such ‘l.ﬂ.l"ultlht"r

> Adds Little Weight—The Collins |

computer adds comparatively little in

weight and complexity to an airplane |

already equipped with a dual VOR re-
ceiver installation. The computer and
associated accessories weigh about 35
Ib., roughly half the weight of one cur-
rent airborne DME equipment (which
provides distance information without
the arbitrary-course navigation feature).
The complete Collins 1installation
consists of:
e Computer: housed in a ¥ ATR rack,
this unit contains four small servo sys-
tems involved in the course and distance
computation. A total of 12 wvacuum
tubes are nsed.
e Punched-card reader: This is the de-
vice mto which the plastic punched
cards arc inserted. It converts the coded
information into required computer in-
puts and automatically tunes the two
VOR receivers to required stations,
e Waypoint selector: This 3-in.-dia.
pancl mstrument contains two knobs
and two LHFT’L'-.P{JI'H.'lI"[lg counter-tvpe -
dicators. It is used by the pilot man-
ually to set in the distance from one of
the VOR stations to the desired wav-
point, or destination, and the magnetic
bearing (called *“azimuth™) of a line
connecting these two points.
e Distance mdicator: This 3-in.-dia.
panel instrument gives the pilot a con-
tinuous pointer-type indication of his
distance in nautical miles from the
sclected waypoint or destination, or
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from touchdown during an ILS ap-
proach.

»Easy To Use—The automatic
punched-card reader makes the naviga-
tion computer extremely easy to use, as
Collins demonstrated  to  AVIATION
WEEK in its twin Beech during a flight
from Cedar Rapids to nearby lowa Caty.
(lowa City has its own VOR station

but it wasn't used during the demon-

stration.)

Rolf Wollan, the Collins pilot,
selected a card which had been pre-
viouslv coded for nse with the Moline
:amd Burlington, I1l., VOR stations. The
Collins 131]:1-1' mar;rtu_l the card in the
reader and  pushed o lever which

“seated” the card and simultaneously
gave the card reader tumngr control of
the airplane’s two VOR receivers.

Waollan then measured, on an aero-
nautical chart, the airline distance from
the Moline VOR station to the lowa
City airport. This distance, about 44
nautical miles, was set in on the way-
point sclector. Wollan next determined
the magnetic bearing of a line connect-
mg the Moline station with the lowa
City airport (about 280 degrees) which
was also set i on the azimuth counter
of the wavpoint selector,
> Just Like Omni—Once these two
manual settings had been made, the svs-
tem was ready for operation in exactly

for

AIRCRAFT
STAINLES

for

AIRGRA
ALLOYS

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

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

and conditions.

Also more than 300 types,

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

analysis. ..

(all

RYERSON

JOSEPHT.RYERSOM & SOM, INC, PLANTS AT: NEW YORK « BOSTOM « PHILADELPHIA

CINCINMATI « CLEVELAMD « DETROIT « PITTSBURGH « BUFFALD « CHICAGO
MILWAUKEE = 5T, LOUIS « LOS ANGELES « SAN FRANCISCO « SPOKANE « SEATTLE
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the same manner as the pilot would fly
omui-range signals. The computer had
in effect erected a synthetic VOR and
DML station at the Iowa City airport.

Onee we were airborne, the pilot had
the customary choice of omnirange
radials to the Iowa City airport. The
pilot decided on the most direct route
(the radial passing through our existing
position) and so he turned the course
selector knob on the Collins course in-
dicator until its bar and arrow were
aligned.

Had the aircraft been equipped with
a conventional omni-bearing selector
(OBS) and cross-pointer indicator (in-
stead of the Collins course indicator),

the pilot would have turned the bearing
sclector knob until the vertical needle
on the cross-pointer indicator was
centered.
»On the Beam—A glince at the dis-
tance indicator on the Beecheratt panel
showed that we were about 18 nautical
miles from lowa Citv. The pilot flew
the plane to keep the course indicator
bar and arrow aligned, just as he would
if flving the omnirange, The distance
indicator ticked off the miles until sud-
denly the “to-from” flag on the Enllms
course indicator dm]}]md from the “to”
to the “from™ position.

“We should be over the lowa City
airport,” Wollan said as he dipped a

L
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Edo’s role in the development of the
hydro-ski marks another milestone
in the company’s 28 years of

continuous seaplane development.

First hydro-ski experiments were on this
Grumman Goose modified and test-flown
by Edo—one of a series of continuving

hydro-ski research projects conducted by us.

CORPORATION

Since 1925

COLLEGE POINT, NEW YORK

wing. A look proved that both the pilot,
and the computer, were right. We were
perhaps 4 to 4 mile to the right, but
that was good considering the mherent
limitations of the computer, and the
hasty and approximate distance and
bearing measurements we had fed into
the computer.

» Multi-Station Cards—As presently de-

signed, a single punched-card can be
coded to provide a choice of five differ-
ent VOR station combinations for
cross-country flight., The pilot can in-
stantly change from one pair to another
by rotating a small knob on the card
reader. A small window in the card
reader shows which two stations are in
use.

The card selected for a cross-country
fight must mmclude VOR stations whose
geographical locations will provide ade-
quate signal coverage along the flight
route. Two tiny signal flags are included
in the distance indicator to wamn the
pilot when signal strength of either
VOR station becomes too weak for
satisfactory computer operation.

When it becomes necessary to change
VOR stations, the pilot rotates the card
reader knob. No other manipulations
of the computer or associated ecquip-
ment are needed and there is no more

than a moment’s interruption in com-
puter service.

» Use in ILS Approaches—At the Inter-
national Air Transport Assn. meeting
last spring in Copenhagen, the pilot’s
need for a continuous indication of dis-
tance to touchdown during ILS ap-
proaches came under discussion. The
information given bv the outer, middle,
and boundrv markers is too discontinu.
ous, it was felt. The Collins computer
can solve this problem providing there
15 4 VOR station within the local area
of the ILS runwav.

Under these conditions, the com-
puter can solve its trigonometric prob-
lem with sufficient accuracy to permit a
10:1 increase in the distance indicator’s
scale factor. Instead of a 150-nautical
mile full-scale indication, a 15-mile
scale is used during an ILS approach.
ILS Approach Technique—When
used in an ILS approach, fht: tlot sets
the magnetic bearing of the ILE runway
into the Collins course indicator. The
distance counter on the waypoint se-
lector is set at zero. (The azimuth angle
setting on the wavpomt selector mav be
left in any position because it has no
cffect when the distance counter is set
to zcro.)

The punched-card 15 coded to auto-
matically tune one VOR receiver to the
localizer frequency and to change the
distance indicator scale factor, From
there on it is a conventional ILS ap-
proach except that the pilot has a con-
tinnous indication of distance to touch-
down.

A similar technique is used if the air-
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Every military supplier has a special war
to win. He must win his own race against his
enemy counterpart.

As primary suppliers of forged turbine and com-
pressor blades to the aircraft industry, Urica

is going at top speed. But that alone is not good
enough — not for this race.

BY SPEEDING STEPS BETWEEN BAR STOCK AND BLADE

So we at Utica examine our methods, study
them, modify them, improve them. We seek

always to speed, shorten and eliminate steps
between bar stock and blade.

The job must be done today, for today is soon
tomorrow. Tomorrow’s method will not wait
until the day after — not at Utica.

AR

UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York
MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES
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There's tremendous holding power in the slender
shroud lines of a cargoe chute as it floats its vital
cargo gently down to earth ., . . the power to deliver
men and materials, in peace or in war, to any point

craft is bemng flown to an airport
equipped with VOR and the “arbitrary
course” feature isn’t required. The way-
point selector distance 1s set to zero and
the distance indicator then reads dis-
tance to the VOR station.

> Accuracy— I 'he Collins computer ac-
curacy when operating as a theta-theta
computer is generally almost as good as
when npuuhug as a rho-theta computer.
Under some conditions of airplane lo-
cation relative to the VORs, the theta-
theta accuracy is slightly better than
a rtho-theta computer, a prlelme.n
Collins analysis shows. This is based
on assumed VOR bearing errors of 2
deg. and a DME error of 0.3 mile plus
2% of the measured distance.

This analvsis, which Collins empha-

sizes 1s not yet complete, indicates that
the computer will give position errors
of less than a mile under favorable con-
ditions. When used in ILS approaches,
crrors are cut to one tenth this value
by the change in scale factor,
» Operating Limitations—Under somc
conditions of airplane location relative
to the two VOR stations in use, the
triangulation errors of a theta-theta
computer become excessive.  This hap-
pens when the hines of bearing (or re-
ciprocals) to the two stations differ by
less than 1.1p|1m"-:1|1r1t{,1'.1 15 degrees.

If this condition arises, the Collins
computer automatically drops the flag
alarms on the distance indicator and th:
course indicator (or cross-pointer indi-
cator). With this warning, the pilot
can either change to a new pair of VORs
or fly by compass heading until he has
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For more than 18 vears, Eclipse-Pioneer has been a leader in the devel-
opment and production of high precision synchros for use in automatic con-
trol circuits of aircraft, marine and other industrial applications. Today,
thanks to this long experience and specialization, Eclipse-Pioneer haos
avoilable a complete line of standard (1.431" dia. X 1.631" lg.) and
Pygmy (0.937" dia. X 1.278" lg.) Autosyn synchros of unmatched preci-
sion. Furthermore, current production quantities and techniques have re-
duced cost to a new low. For either present or future requirements, it will
pay you to investigate Eclipse-Pioneer high precision at the new low cost.

¥RUG. TRADE HMARK RENGIE AVIATION CORPORATION

AVERAGE ELECTRICAL CHARACTERISTICS—AY-200 SERIES**
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AN XK SARACHUTES MAKE THE OIFFERENCE

MANCHESTER, CONMNECTICUT, U. S. A.
CABLE ADDRESS: FIPAR, Manchester, Conn., U. 5§ A

distance to one station (arbitrarily ::'1]1{'{]
the “master’” station). The other cle-
ment establishes the arbitrarv course to

to determine his 'hc"lrmg to the station,
he rotates the bearing selector knob on
his omni-bearing sclector until the ver-
tical needle of his cross-pointer indi-
cator 15 centered. He then reads the
station bearing on the OBS dial.

In the Collins navigation computer,
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AY-500 (PYGMY) SERIES

" Alzo includes H|.|:I'I Frequency Resolvers dlrdll'l-!d for use up o 100KC (AYZ51-24)

For detailed information, write to Dept. H.

ECLIPSE-PIONEER DIVISION of

TETEREORO, NEW JERSEY

AFIATION COoONPORKTIDM

Export Sales: Bendix lnternationol Division, 72 Fifth Avenue, New Yark 11, M. T,
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NOW AVAILABLE!

Bristael Syncroverter Switch: Vibration-
proof, 0-to-3500 cycle. Converts low-power
d-c signals (as low as 0.05 microvelts) to
alternating voltage that can be amplified

and applied to electronic, electrical and
Servo systems.

Wide frequency-range precision inverter

can also be used as a precision synchronous rectifier

or “ring demodulator’’

Designed for military and industrial use: Bristol Syncroverter
Switch is designed for a wide range of applications, including
precision use in aircraft and guided missiles at high altitudes,
gun directors, electronic computors, instruments, null detectors,
and many similar devices.

Contacts: Contacts are provided for double-pole reversing
switch action, or two synchronized independent single-pole
double-throw actions.

Response: The switching time is in the order of 50 micro-
seconds.

Effects of Thermal emf eliminated: Extremely small thermal
emf’s at the contacts are self-cancelling by the double-pole re-
versing contact arrangement. g

Switching Dissymmetry: Less than 1% of 1 percent.

Hermetically sealed in a military-type case against dust and
corrosion.

Write for complete specifications to The Bristol Company, 130
Bristol Road, Waterbury 20, Conn.

BRISTOL

FINE PRECISION INSTRUMENTS FOR OVER 60 YEARS
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COLLINS COMPUTER uses trigonometry
to solve for the airplane’s distance to the
master station, using the equation shown
under the figure.

this task is continuously and automati-
cally performed by two small servo sys-
tems, one for each of the two ommi
stations. These two servos set up sta-
tion bearing angles 8, and 0, in the com-
puter. (See diagram above.)

Each of these two bearing angles, as
obtained from the receivers, is referred
to the magnetic north of its respective
station location. Since magnetic vara-
tion (difference between true and mag-
netic north) at each station may be
different, correction must be made so
that both bearing angles are measured
from the same reference. The station
selected as the “master” for any par-
ticular flight serves as this reference.
The correction angle, normally less than
4 deg., is introduced into the bearing
of the auxiliary station (8.), bv the
punched-card reader.

One added bit of information is re-
quired before the position calculator
can go to work. It needs to know the

| distance (S) between the two omni sta-

tions. The punched card supplies this
input in the form of east-west (X.)
and north-south (Y,) components of
this distance. The card reader converts
these distances into proportional 400
cycle a.c. voltages.

P Distance-to-Station Equation — The
equation for the distance to the master
VOR station which the computer solves

15!
Ys s5in 6y — Xs cos B

L ime sin (0; — 0:)

The angle 6, is the auxiliary station
bearing angle, corrected for difference
in magnetic variation. The rest of the
trigonometry 15 performed with re-
solvers.

(A resolver is a small synchro-tvpe
device used to resolve mcoming volt-
ages into their sine and cosine com-

| ponents. The resolver's sine winding

will deliver a voltage proportional to
the product of the exciting voltage—
applied to the rotor winding—and the
sine of the angle through which the
resolver’s shaft has been rotated from
its null position. The cosine output
winding operates on the basis of the

| cosine of the dangle of shaft rotation. If
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The latest in the Cutlass family—the Chance
Vought F7U-3—has gone to sea.

The Navy has completed extensive carrier qualifi-
cation tests with this new airplane.

With its more powerful engines, greater perform-
ance and load ecarrying ability, varied armament and
long range, the Cutlass offers the Navy an exception-
ally versatile high performance shipboard weapon, a
worthy successor to the famous, and still active,
Chance Vought Corsair.

A Mightier Cutlass Comes Aboard

A Cutlass was the first swept-wing jet to take off
and land aboard a carrier. The F7U-3 soon will join

the fleet in quantity to make the swept-wing, tailless
configuration a familiar sight on the high seas.

For thirty-five years, Chance Vought Aircraft has
been producing aircraft to meet the exacting require-
ments of the United States Navy. As Cutlasses
continue in production, Chance Vought will continue
to modify and improve these aircraft to meet the
Navy’s changing operational needs.

Chance Vought Aircraft . ..us s

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION
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Frankly, working at North American
requires hard thinking and plenty of
vision. Because North American always
works in the future. Yet, if you are
interested in advanced thinking, if you'd
like to work on the planes that will
make tomorrow’s aviation history, vou'll
like working at North American. North
American offers these extra benefits, too.

North American Extras—

Salaries commensurate with ability and
experience » Paid vacations = A grow-
ing organization « Complete employee
service program = Cost of living bo-
nuses # Six paid holidays a yvear » Fin-
est facilities and equipment = Excellent
opportunities for advancement « Group
insurance including family plan = Sick
leave time off » Transportation and
moving allowances * Employees Credit
Union # Educational refund program
e Low-cost group health (including
family) and accident and life insurance
¢ A company 24 years young.

Write Today

Please write us for complete informa-
tion on career opportunities at North
American. Include a summary of your
education, background and experience.

CHECK THESE OPPORTUNITIES

ot North American

Aerodynamicists
Stress Engineers
Aircraft Designers and Draftsmen

Specialists in all fields of
aircraft engineering

Recent engineering graduates

Engineers with skills adaptable to
aircraft engineering

NORTH AMERICAN
AVIATION, INC.

Dept. 10, Engineering Personnel Offica
Los Angeles International Airport
Los Angeles 45, Calif.; Columbus 16, Ohie

North American Hay Bullt More Alrplanes
. Than Any Other Company In The World
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COMPUTER calculates distance to way-
point and deviation from selected course,
using distance to wavpoint (previously caleu-
lated, figure on p. 48) and coordinates set
in by pilot,

the sine-cosine windings are themselves
cxcited, the rotor winding will deliver
a voltage of the form X sin 6 = Y cos 0
where 0 15 the shaft rotation and X and
Y are the voltages applied to the sine
and cosine windings respectively.)

The servo systems which establish
computer l:mnng angles 0, and 8. each
drive a sine-cosine resolver. When the
cosine and sine windings are excited
bv card reader voltages proportional to
X.and Y.. respELtu{,h the voltage out-
put from the resolver is proportional to
Y. sinfh. — X,cosf., the numerator of
the distance equation.

A voltage representing the denomi-
nator of this equation is obtained by
passing a signal generated by a servo-
system-operated voltage divider through
W mdmga of both the 6, and 0. resolvers
n a EEIIE&. E'ﬂl'li'ILEhD'l'l T.I'I.L SCTVO 5‘;’5
tem continuously positions the voltage
cdivider to make the denominator volt-
age cqual to the numerator voltage. As
a result the mngmtudﬁ of the 5ETVO-
driven divider voltage is proportional to
the distance to the master station (D).
» When Used With DME—The pur-
pose of the portion of the computer
described so far is to establish the dis-
tance to the master station. When
DME comes into use, a signal propor-
tional to this distance becomes avail-
able from the DME equipment with-
out triangulation. When operated with
DME, the computer servo system used
to solve the distance-to-station equa-
tion 15 reconnected to set DME dis-
tance into the computer.

P Arbitrary  Course Calculation—=The
voltage (denved either from DME or
triangulation) proportional to distance
to the master station (D) 15 resolved
mto an east-west and a north-south
component bv a  sine-cosine resolver
driven from the 0, servo svstem. The
distance from the master VOR station
to the selected waypomnt (d), set in by
the pilot, is also resolved into E-W
and N-S components. This 15 accom-
plished by a sine-cosine resolver in the

waypoint selector ito which the pilot
sets the magnetic bearing (azimuth) of
the line connecting the waypomt and
the master VOR station.

The two E-W and the two N-S dis-
tance voltages are added to give total
distance voltages, Xp,a and Yp,s (dia-
gram at left). Computer then needs
only one additional mput in order to

calculate its answers. This it gets when
thL pilot selects and sets in the mag-
netic course he wants to fly to the
wavpoint, Setting this in the OBS or
Collins course indicator rotates the
shaft of a sine-cosine resolver through
an angle 0.

The computer 1s now ready to solve for
distance-to-waypoint using the follow-
ing equation. Distance to Waypoint =
Xoasind, 4+ Yo,cos0,. By Ext‘ltmg the
0, resolver sine winding with a voltage
proportional to X, and the cosine
winding with a voltage proportional to
Y 5.4, an output voltage is obtained from
one resolver rotor winding which is
proportional to the distance to way-
point (on the selected course.) This
voltage 1s converted into a visual mile-
age indication in the panel-mounted
distance indicator bv a fourth servo
svstem which positions a voltage di-
vider to buck (null) out the distance

voltage, simultaneously positioning the
imstrument pointer.
» Deviation From Course—A sccond
output voltage is obtained from the 6,
resolver from another rotor winding dis-
placed 90 deg. from the “distance volt-
age” rotor winding. This rotor winding
voltage corresponds to the course devia-
tion equation:

Course Deviation = Xp.ac0s0; —
Y n,45100,.

The net voltage (if any) is fed to
the deviation ]'HI' on the Collins course
indicator or to the verhical needle on
the cross-pomter indicator.

When the airplane is on the pre-

scribed course, the net voltage will be
zero and the steering needle will be
centered. If the airplane is left or right
of the desired course, the net voltage
will have the proper phase to displace
the steering necedle in the appropnate
direction.
» Reliabilitv—By  using  null-secking
SErVo Sy stems to mechanize its compu-
tations, Collins has made the computer
accuracy independent of normal 'er-ll_"‘lEC'
and frequency variations experienced in
aircraft 400-cvcle power supplies.

The Collins navigation computer is
much less Emn]}h['ittf] than DME air
borne cquipment, has no “sensitive cir-
cuits,” and should therefore prove
less susceptible to failure. In fact, all
of the functions performed by the 12

vacuum tubes in the computer could
be accomplished by the more rugged
and reliable magnetic 1mp]1ﬁcrt
® Future Plans—Collins currentlv
production-designing its lmwutmn
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computer to mcorporate improvements
suggested by extensive flight tests of
the present development model. On
the strength of interest shown by pos
sible users, Collins plans to build a
hmited quantity of production models
for off-the-shelf sales.

FLTER CENTER
» High Altitude Problems—The high-

flying B-36 and RB-36 have shown up
curious avionics equipment problems,

including one where spurious targets
:tpp::-.m:d on the radar because of cold-

temperature shrinkage of its long wave-
guide. The shrinkage loosened wave-
gmLh. fittings, allowing radar energy to
leak out, bounce around inside the fuse-
lage, and rcturn to appear on the scope
as a target at extremely close range,
W. H. Crow of Convair told a recent
RTCA meeting in Buffalo.

» Convair Drops Temperature Limits—
Convair has lowered the low-tempera-
ture specs for practically all of its con-
tractor-furnished-equipment used on
the B-36 to “well below —65F" because
of temperatures the B-36 has eén-
countered at high altitudes, Crow also
told the recent RTCA meeting.—PK

If You're Up-In-The Air
ABOUT YOUR FUTURE

T T REMEMBER

PIASECKI

(Pronounced PIE-SEK-EE)

THE PIONEER BUILDER OF
TRANSPORT HELICOPTERS

—is one of the most rapidly expanding companies
in its field, with a present need for its products
. in our notion's defense effort PLUS an untapped

post-war commercial market that assures BOTH
recognition and good pay to—

ENGINEERING
DESIGNERS & DRAFTSMEN

—with aircraft experience on Air-

frames,

Contrals,

Electrical and

Power Plant Installation,

If you want to get the facts about a down-to-
earth employment opportunity where you can
keep your feet on the ground, tell us in detail
about your qualifications for these openings.

Write

W. J. HATCHER
Employment Manager

PIASECKI

HELICOPTER CORPR

MORTON, PA.

A Fhiladalphia Suburb NEAR E'HARTHHIJHE

Pl =l e
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Flight Test

Opportunities
f

o EXPERIENCED FLIGHT TEST
INSTRUMENTATION ENGINEERS

o FLIGHT TEST ENGINEERS
o FLIGHT TEST ANALYSTS

Dealing with

o GUIDED MISSILES
o AIRPLANE SYSTEMS
o AUTOPILOTS

The Missile and Control Equip-

ment Laboratory of North American
Aviation has openings in its flight
test organization to handle flight
testing of guided missiles and elec-
tronic control systems.

Excellent opportunities are of-

fered for experienced engineers and
analysts with airplane and guided
missile flight test and flight test in-
strumentation background.

Outstanding opportunities are

available on a long-range develop-
ment program on basic guided mis-
sile work.

* SALARIES COMMENSURATE WITH
TRAINING AND EXPERIENCE

o EXCELLENT WORKING CONDITIONS

* FINEST FACILITIES
AND EQUIPMENT

Write now.

Give complete resume of education,

background and experience.

NORTH AMERICAN
AVIATION, INC.

Engineering Personnel Department

Missile and Control Equipment
Laboratory

12214 LAKEWOOD BLVD.
DOWNEY, CALIFORNIA
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N.A.S. 464 nine thru sixteen dia.
AN-9 thru 16...AN 179 thru
186. We have blanks in stock for
short runs . . . ready to finish ma-
terial on hand for long runs.

FINANCIAL

|
e w ] L
Airline Income in the Third Quarter
1951 and 1952
Total Operating Revenuos Neot Incoma
1952 1951 1962 1951
([MM) Creitied)
American., . .. 51,1087 $45, 2606 £4, 683 33,680 '
Braniff... .. 9,365 6,075 254 458 |
Capital......... 11,421 10,774 1,001 768
Chicago & Southern 13,474 11,556 G50 BT4
Colontal........... 2,110 1,686 117 311
Continental. . 2.671 1,735 130 117
Della.......... {53 4 (i3 S2l LT
EM!En‘n ......... 28, 607 21,30 1,014 =0
National. , .. 6052 5755 56 229 |
MNortheast. .., . .. 2,658 T 413 274
Northwest...... .. 16,50 14,608 1 . 487 | 417
R e A T b £ S bs 9 A £ m i med BT, M g 45, 997 35,085 4,271 =,
e S S S 48,178 34, 560 4,450 4 M)
W o S e e R e e e R e 4,083 3,315 470 ary

1. Aircraft Quality Alloy steel.

2. Cold-Headed—MNo Decarbon-
ization.

3. Threads rolled after heat
treating to make grain flow
follow the thread contour for
greater strength.

4, Precision finished to specifi-
cations.

5. Finished product rigidly in-

Please write for our monthly stock

spected,

All of this adds up to BOLTS
that will withstand greater
stresses and strains than speci-
fied or required.

list. of AN. and N.A.5. Bolts.
Easiern Rep.; Russell & Co., Bay Shore, M. Y.

BRILES
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COLD HEADED BOLTS
3/16" to 1" Dia,

MANUFACTURING
COMPANY

EL SEGUNDOD,
CALIFORNIA

T'ratfic Rise Bolsters Carrier Net

Third-quarter reports of 14 airlines show a 209 gain
over 1951 : nation’s average industrial gain: 5.2%.

A dehnite improvement in airline
carmings 15 revealed in third-quarter re-
sults reported by most of the industry.
A group of 14 air carriers shows net
carnings of 520.2 million for the cur-
rent third quarter as compared to $16.8
million for the same period a vear ago.
This gain of 20% compares with an
average improvement in earnings of
onlv 5.2% shown by a total of 727 in-
dustrial companies during the same
period.

A few carriers belicve improved re-
sults are due to better cost control, but
it mav be premature to assume this,
for these other factors also plaved a
part:
® The third quarter generallv represents
a peak seasonal period for manv of the
aperators. When volume of operations
15 rising the leverage factor tends to
create a condition of rapidly expanding
carnings which, in turm, sometimes

| camouflages cost factor elements.

e In a few instances. profts on the sale
of equipment contributed importantlv
to third-quarter earnines.

'CIIFTEI'II' C“Tl'l”'l‘fiﬁ{'.l'ﬂi dTe il]‘i-“ ]'JL’{“E.T
made with adijnsted 1951 reports due to
restatement of tax acernals and other
itemns.

» Trafhic Rise Helps—There is no doubt
that sharp increases in trafhic underlie
the gains in earnings reported. This can
be seen from the accompanving table
which reveals third-quarter oross rev-
enues and net income, Of the 14 car-
ricrs presented onlv four failed to dem-

onstrate any comparative improvement
in third-quarter earnings; and special
factors prevail mm these cases.

» Closer Look—A study of some of the
mdividual reports turns up interesting
sidelights on third-quarter operations of
the carriers.

® American Airlines showed an all-time
high in gross revenues and earnings for
the current quarter, the product {}% new
peaks i passenger trafhc during the
pertod. As a result of the excellent
showing in the third quarter, the com-
pany was able to overcome the lower
carnings (in contrast to the like 1951
period) of the frst six months of this
vear. The cumulative net earmings for
the first nine months of 1952 aggre-
eated $9,762,759 as compared with
50.460.655 for the same period of 1951.
The continuation of the same trend in
passenger trafhe, revenues and earnings
for the remainder of the vear can assure
American a banner vear with new all-
time highs,

® Braniff, in reporting its third-quarter
results. notes that its Latin American
division sustained an operating loss
“which should be recouped together
with a profit when (the) final inter-
national mail pav is decided bv the
CAB. . . .” Until the Board issues its
Andings in the proceeding, however, no
conclusive financial report 15 possible.
nor can anv exnectation of augmented
ecarnings from this development be an-
ticipated. Braniff also notes that the
consolidation with Mid-Continent and
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Federal Model AWB-4520 wheel ski on Beaver
DHC-2. 5ki in down position.
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Foderal fixed posilion, whael replacament ski
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AVIATION LOOKS TO FEDERAL 3
FOR ALL-METAL SKIS

For 27 wyears Federal Aircraft Works has
been the leading engineer, designer and pro-
ducer of aircraft skis. Federal holds more
“Firsts™ in successful Airplane Ski operations
than any other manufacturer. Our line in-
cludes all-metal skis to fit all popular aircraft
from light planes to multi-engined passenger,
cargo and military planes. New developments
include combination wheel skis and retract-
able wheel skis with cockpit control. Qur line
is the most complete in the industry.

Write for FREE circular and full informa-
tion on vour specific ski problems.

SUPPLIERS TO: UU.S. Navy . . U.S. Air Forces . .
U.S. Ground Forces . . U.S. Coast Guard . .

N e

];rnhml rotractable, hydraulically actuated wheel
ski en C-47 (Douglos DC-3, Dakola).

UU.S. Air Sea and Rescue . . R.CAF., R.C.
M.P., Dept. of Lands and Forests . . Arctic
and Antarctic Expeditions . . Foreign Gov-
ernments . . Major Commercial Operators.
THE FEDERAL LINE OF CAA APPROVED SKIS INCLUDE:
Combination Wheel Skis # Sheck Absorbing Pedestal
Type Skis » Retractable Wheel Skis # Tricycle Gear Skis
® Wheel Replacement Type » Clamp-On e Tail Skis.

FEDERAL AIRCRAFT WORKS
3456 N. Mississippi Drive Minneapolis, Minnesola

Master Ski Builders Since 1925

P : __._i-,.l. T -
Fadoral hydraulicolly octuated, combination
wheel ski instellalion on Cessna 170.

Just off the press. A special catalog
of routing and milling cutters for the
non-ferrous metalworking indus-
tries, The spiral routing bits and
carbide milling cutters listed and
shown in this catalog are especially
designed by Onsrud for the Aircraft
Industry and have been tested and
proved over the years by leading
aircraft manufacturers. Every shop
superintendent, engineer and execu-
tive should have this book con-
stantly at hand for ready reference,
when buying cutters and planning
production. DMail coupon for your

copy today.
Onsrud Cutter Manufacturing Co.

I Onsrud Cutter Manufacturing Ce.

| 800-820 E. Broadway
Libertyville, lllinois

| Please send new 52-A Catalog for
non-ferrous metalworking cutters,

} Name

| Firm —
L&ddre&n g
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MEMO!

The Second Annual Trade
Show of the Institute of Sur-
plus Dealers will be held Jan-
wary & to 8, at the Hotel
Statler, Mew York. Eugene P.
Connolly, president of the
Institute, soid the Show will
include goods estimated at
100,000,000 in value.

The Show promises to ox-
ceed the records set lost year,
In addition to aircraft ma-
terials, mechanical, electrical
and electronic devices, tools,
metals, exhibitors will include
leading firms in new, used
and reconditioned machinery
and tools.

One of the most important
categories will be aviation
surplus, electronic parts and
equipment. A carcful estimaote
| of such goods indicates an in-

ventory of 510,000,000. This
figure represents the offering
prices which would be g frac-
tion of the origmnal or replace-
ment cost. Materials in this
| category represent Army, No
and Air Force surplus as wel
as industrial electronic sur-

FOR THE

plus arising frem changes in
production ond new produchs,
At the show last year, sales
in this field ran to sub-

stantial volume,
[agiggi e at Eru s

NATIONAL
CONVENTION and
TRADE SHOW -

[NSTITUTE of SURPLUS DELLERY *

The Institute of Surplus
Dealers s o notional organ-
ization of dealers in surplus
materials of all descriptions.
Last year's show hod a
record-breaking attendance of
5,000 from all over the world.

Show hours are Tuesday,
Jonuary 6, 10 A. M. to 10
P. M., Wednesday, Jonuary
f, 100 A. M, 1o 5 P, M;
Thursday, Jonuory &, 10
A. M. to 10 P. M. Admission
is free.

AFCHAFT MATERIALS &
METAL & LEETIER Profcis »

HARIW AFE &

emecysr =t 33rd St and 7th Ave,

IMETHUMESNTE & TOOLS »
CAM e TS & Hlﬂ'ﬂ' T‘ﬂ'k tllv

SPGRTING GDODS & g Sammary Bo. .o 08 &, m. 210 5o,
MACHINERY S Welssadiy, Jamsary 1 1Gsm I=Spm
AFPANEL @ Thmfiday, Jasssry B.. ¥ u,m. T I p.ms

FOIT e

sOME LOCATIONE AVAILARLE

IRt Tt Weite = Wire - Phone [nguiries io:

ELECTHRE & i - =T

=% ISTITUTE of SURPLLS DEALERS ~

PAIETE, riF. @ ———

71 Bragdway Hew Tafk Lily

Fhoapif ONchard 4=-53F0
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STANDARD

"SIX-DIGIT"
ENGINE BOLTS

All listed diometers
—hex and internal
wrenching types, AN
specifications,

FLEXLOC SELF-
LOCKING NUTS,
REGULAR TYPE

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

e Lo

54

high strength, flush
head type.

A THH

NAS NAS INTERNAL
SHEAR BOLTS WRENCHING
Close tolerance, LOCK NUTS

to 112",

FLEXLOC SELF-
LOCKING NUTS,
THIN TYPE

Less than regular height,
yet conform to accepted
standards. Every thread,
including the locking
threads, carries its share
of load. Have all regular
FLextoc features, but
save weight and height.
Aircraft approval, # &
to 144",

Superior safety
nuts, Sizes from "'

NAS INTERNAL
WRENCHING
AIRCRAFT BOLTS

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

INFORMATION UPON REQUEST. ADDRESS DEPARTMENT &78.

FLEXLOC EXTERNAL
WRENCHING NUTS

Incorporate famous
FLexLoC self-locking prin-
ciple and one-piece, all-
metal construction. Latest
MAS specifications, Sizes
from W4'' to 1%2'" NF
Thread Series. Approved
for temperatures to 550°F,

INFORMATION ABOUT FLEXLOC ON REQUEST. ADDRESS DEPARTMENT 51,

AIRCRAFT PRODUCTS DIVISION
STANDARD PRESSED STEEL CO., JENKINTOWN 3, PENNSYLVANIA

the introduction of Convair 340s have
“plagued” the company with “uncon-
trollable increasing costs.”

® Delta affords a good example of a
carrier bemng helped materially through
profits on the sale of equipment. For
the current quarter, net profit before
the “special item” was $377,543, vir-
tually unchanged from the $386,872
shown for the same quarter of a vear
ago. However a gross profit of $618,976
was realized on the sale of a DC-4 and
spare engme. After mmcome tax pro-
vision, this left a net capital gain of
$442,976.

* Western, similarly, despite special op-
erating costs during the third quarter,
was helped considerably by a $273.000
capital gain. Non-recurring items of a
similar nature were also present in the
1951 earnings.

In almost all cases, 1951 camings
have been restated to reflect tax adjust-
ments arising from mail rate revisions
or other causes. It is likelv that, for a
number of the carriers, similar retro-
active adjustments on 1952 results will
ultimately appear.

» Basically Firm—On the whole, the
quality of carnings of most of the in-
dustry is firm and of considerable sub-
stance.,  reflecting  basic  profitability.
This is particularly true of those car-
ricrs now on a permanent mail rate of
either 45 cents or 53 cents a ton-mile.

The steadying effect of a permanent
mal rate is encouraging. There are
enough uncertainties in the nature of
air transportation without having re-
ported results subject to subsequent
quabihications.

A continuation of this course in the
character of airline eamings will go far

in developing a higher degree of in- |
vestor confidence in the industrv. But |

the important factor, of course, in de-
veloping and maintaining investment
conhdence for the airline group, re-
mains in the ability of the individual
companies to generate continuing eamn-
g power, or at least have the hope of
doing so in the future.

—Selig Altschul

Solar Extra Dividend

Solar Aircraft Co. has declared a regu-
lar quarterly dividend of 20 cents a
share and an extra dividend of 5 cents
a share, both pavable Jan. 15 to stock-
holders of record Dec. 31. Backlog
amounts to more than $92 million.

TWA Sinking Fund

Trans World Airlines has deposited
$2,757,000 to complete all the com-
pany's sinking fund and interest pay-
ments for 1952 to Equitable Life As-
surance Society on loans negotiated in
1945-46. This reduced the original loan
of 540 million to $26.630,000.

RKH

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

Refer to KH-1 Section in K Bulletin,

SUB-MINIATURE receptacles of the new
Cannon *“U" Series are used on minia-
ture switches, relays, transformers,
amplifiers, and other sealed compo-
nents, requiring a true hermetic seal or
a connector of sub-miniature size with
performance superiority.

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

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

*Cannon Electric’s special silicone resilient
material,

Refer to U-2 Bulletin

for hermetic sealed

applications

G5 Types mate with standard
AN(MIL) types. These highly suc-
cessful hermetically sealed plugs
(GS06) and receptacles (GS02) pio-
neered this field and are top quality
fittings. Fused vitreous insulation pro-
vides a true hermetic seal for m]a}rs,
position indicators, etc. Shells are steel,
finished in cadmium plate and bleached
Iridite; coupling nut on plug is natural
finish Dural. Eyelet or solder pot ter-
minals.

Built to resist thermal shock,
—300°F. 1o 4600°F., surpassing MIL
Spec. G502 Types will withstand oper-
ation temperatures 400°F. to 600°F.,
and pressures as high as 200 to 900
psi; specials to 7500 psi. GS Types
approximate AN voltage and current
ratings. Wide range of AN layouts
available.

See GS§-3 section in AN-8 Bulletin

for details.

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

CANNON ELECTRIC

Since 1915

Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Repre-
senlatives in principal cities. Address inquiries to Cannon Electric Co.,
Depl.L-110 P.O. Box 75, Lincoln Heights Station, Los Angeles 31, Calif.,
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Hydraulic Experts Study Pumps, Fluids

® Airlines tell conference
wafer kits reduce noise.

® Reporis presented on
non-flammable fluids.

By George L. Christian

Detroit—A hundred aircraft hydrau-
lic specialists from all over the world
attended the recent Vickers, Inc,
Transport Hvdraulic Aircraft Confer-
ence l?t-:re. Thev represented 14 Amer-
can and seven foreign airlines, U. S.
and foreign airframe  manutacturers,
hydraulic fluid, ball bearing and tubing
companies, and the armed services.

During the two-dav session, the ex-
perts talked about livdraulic pumps
(fixed-variable-displacement, and  elec-
tric-motor-driven), hydraulic  motors,
valves and accumulators, hydraulic
fluids, tube fttings, tubing and hose,
and () rings.

A feature of the mecting was the
comprehensive  discussion of the de
Havilland Comet’s four main and two
auxiliary hydraulic systems by British
Overseas Airwavs Corp.’s Svdney Old-
ficld, the firm’s chief technical officer,
chief development engmeer’s branch,
London. This paper was carried in de-
tail in Aviation Week Dec, 1, p. 56.

Pumps,
Fixed Displacement

Damping the sharp pressure rises of
pulsation and muting the resultant
noise are being successfully accom-
plished by the Vickers-developed wafer
kit installation on the company's
pumps, the meeting heard.

Here is a summary of the views ex-
Erﬁﬁﬂd about the effectiveness of wafer
cits and savings to be derived from
their use:

e Noise accumulators used on DC-6s
and -6Bs will be eliminated on the
DC-7, whose Bumps will incorporate
wafer kits, the Douglas spokesman said.
He added that the kit eliminated 85%
of hvdraulic system noise.

e Flight tests will be conducted on
1049s, Lockheed said, to see if wafer
kits could eliminate pulsation hlters,
standard equipment on Constellation

:auEIanes.

® Braniff discarded noise flters, inas-
much as wafer kits reduced noise level
50% . There was also a considerable

saving in maintenance, Braniff found.
o Increased pump life was cited by
Northwest—pump overhaul period was
raised from 1.500 to 3,000 hours. A
functional check is still made at 1,500
hours.
® Pan American said it ran its pumps
2,400 hours on Convair 240s.
e Operational pump check at hrst en-
gine change and removal at sccond en-
gine change is the procedurc at Ameri-
can.
e Eastern said the kits were giving good
results.

Various airlines cited low overhaul
cost of Vickers pumps. Their figures:

1951 1952

e AA (DC-4 & 240)._.5.0125/hr. 5.008 /hr. (6 meo.)
e BNF {DC-4) . .. .. 5.037 /hr. (3 mn.;
o CAP (DC-4) ...... 5011 /hr. 5.013 /Jhr. (7 meo.
s UAL (DC-4 & -6).. 5.017 /hr.

e TCA (DC-4M) ... 5.0347/hr. 5.0153/hr. (6 mo.}

Trans-Canada described the failure
picture for Vickers pumps in the period
June 1951 to May 1952: time accumu-
luted—134,816 pump hours; one mal-
function (reason, worn parts); two
removed as a precaution due to dry sys-
tem; two removed, tested OK and re-
used; ome removed due to damaged
fitting caused by ground handling.

Some Convair operators expressed
concern about the hydraulic system’s
inadequate fluid flow when the plane
was taxiing with engine turning over
slowly, United, for instance, had poor
braking when the ground cooling fan
was in operation, but licked this prob-
lem by installing a prioritv valve which
cuts fluid flow to the fan when system
pressure drops below 1,900 psi., restores
the flow when the pressure reaches

2,000 psi.

KLM had an interesting approach
to the problem of pump rear oil seals
scoring the rotating group shaft. The
airlime made up a plastic shaft and
a1 transparent housing. This was given
to mechanies and their technique of in-
staling  the seal studied. Results
showed that 60% of the mechanic
did not know how to install the seal.

Pumps,
Variable Displacement

Aetna thrust bearings in Vickers
variable-displacement pumps came in
for favorable comment by the airhines.

Chicago & Southern 15 getting two
runs out of the Actna bearing instead
of one run.

Trans-Canada and TWA replace the
bearings “‘on condition.” Trans World's
spokesman  said that his  experience
with the Aetna bearing was that if it
would last one run, it was good for two
more, Majority of failures occurred
during the first run.

Aetna’s representative pointed out:
e Metal fatigue, not wear, is the usual
cause of faillure of an antifriction
bearing.

e Even load distribution over all the
balls 15 very important.

e Bearing race spalling is cause for im-
mediate rejection.

e Bearing must be installed square on
its shaft.

e Heavy centrifugal loads created by
rapidly rotating balls is a problem.

» Chips in the System—Airlines agree
the most common source of hydraulic
fluid contamination is pump failure. So
the question was raised: Why are
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As one of the world's

largest producers of industrial
fasteners—bolts, nuts, screws, cotters, etc.
—Lamson & Sessions devotes a portion of
its production facilities to AN products.

In our effort to provide the Aircraft
Industry with the best in quality and service
we have adopted Statistical Quality Control,
Bonded Stock and Source Inspection as defined
in Air Force DOI 74-1 Annex3.The program has
alse been adopted by the leading Distributors
of aircraft hardware throughout the country.

Although the leaders in the Fastener Industry

have adopted Statistical Quality Control and

Source Inspection at the request of the Aircraft
Industry and the Services, the practice is
not universal.

If the program is desirable from the stand-

point of improved quality and reduced

costs, we hope that you will, through your
Aircraft Industries Association,
take steps to have it called out in
AN Specs. and Drawings and
familiarize all echelons of your
Industry with it.

List of Authorized Distributors furnished on request

i y E i
e :
_rl' - i rI " i bty
o = - r
£ W R
2 & ] " L ¥ i i
= -
& " r
IR s
| h r
.

—
_ NER
i MANUFACTURE@L -

together 4 TR

DISTRIBUTOR

LR e o

AIRCRAFT

Another matter of mutual

interest to our respective indus-

tries is the matter of “Idle and Excess”
inventories of purchased standard parts
such as bolts, nuts, screws, fittings, bear-
ings and other hardware and certain
electrical parts.

We learned during World War Il that the
accumulation of ldle and Excess inventories is
inevitable as a result of engineering changes,
program and model changes, cutbacks in
schedules and contract cancellations, etc.

Such materials if allowed to accumulate
become huge unwieldy “Surplus” and result in
tremendous losses to our economy.

Steps should be taken NOW to establish
a satisfactory Redistribution Program for
Idle and Excess inventories for the mutual
benefit of the Government, the Aircraft

Industry and the various industries
supplying you. Your Industries
Association is familiar with prog-
ress made to date and can be
of invaluable assistance.
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Inconel “X”

may hold the key
to your aircraft
design problem

Suppose you wanted an alloy that met these
specifications:

—High elastic limits above 1300° F,
—Qutstanding high-temperature strength
—High resistance to oxidation

—Readily fabricated into shape needed
—Weldable by commonly-used methods

Then, Inconel “X"® is your alloy! An age-
hardenable alloy, it has every one of the proper-
ties mentioned—and a good many to spare. The
jet plane afterburner bellows shown above is
one application where Inconel “X" filled the bill
perfectly; there are countless other aircraft jobs
where it also meets all needs.

Let's take a brief look at some of the principal
characteristics of Inconel “X":

After suitable heat treatment, it is an unusually
strong alloy both at ordinary temperatures and
at red heat. It offers excellent resistance to oxi-
dation at high temperatures.

Its stiffness, or modulus of elasticity, 1s high—
about equal to that of alloy steels.

INCONEL™ X"
STRTSE vs TIME FOR RUFTURE ——

EEAT TREATLD
A WEL AT Liog"f
T4 MEL AT 1338°F

JET AFTERBURMNERS boost power, but pose ticklish design
problems. Bellows connection between main engine and ofter-
burner must withstand high heat, flex through desired range,

prevent hot gases from escoping. This bellows meets all speci-
fications, enables afterburner to supply extra getaway zoom

with top efficiency. Designed and manufactured by Solar

Aircraft Company, Son Diego, Calif.,, the bellows is made
from .010 Inconel "X" sheet which is welded into a circular
band—and then corrugated.

Resistance to impact is good, too. And you also
have hardness ... machinability... good forging
and fabricating qualities. As for welding, this can
be accomplished by most of the commonly-used
methods including metal arc, inert gas metal arc
or atomic hydrogen arc, resistance spot and seam,
and resistance butt. In short, Inconel “X" is the

kind of metal you can work with — and get the
results you want.,

Naturally, there i1s not space enough here to
cover all of the properties and characteristics of
Inconel “X". So we've prepared an 80-page ref-
erence manual and packed it full of the kind of
information we thought you'd like to have. You
can get a copy—without charge—by dropping us
a line and asking for the “Inconel ‘X' Data and
Information Manual.” Write for it—now.

One final—and important—point. Inconel “X",
like other nickel alloys, is now on extended de-
livery because of defense needs. So it is important
to include NPA rating and complete end-use in-
formation with all orders.

THE INTERNATIONAL NICKEL COMPANY, INC.

67 Wall Street, New York 5, N. Y.

MOMNELE » “'R" MOMNEL » "K' MONEL
“KR"#E MONEL » “'5"% MONEL « NICKEL

LOW CARBON NICKEL « DURANICKEL® + INCONELE
INCONEL “X"@® + INCOLOY » NIMONICS

pumps protected from the system by
filters but the svstem 1s normally not

protected from the pumps?

Lockheed said that it had had a
bad time with chips in the svstem—al-
though 85% would go down the case
drain, 15% were pumped into the
pressure line. Lockhced had considered
putting an .008 chip strainer m the
system, but since gear retrachion tumc
on Connics is critical, pressure drop
such a unit would create was con-
sidered undesirable. It was also felt
micronic filters would 1mpose an un-
acceptable weight and size penalty.

R. Ascencio, Air I'rance’s representi-
tive, noted that the Vickers Viscount
and Sncase Languedoc aircraft have
filters on the hvdraulic pump outlet
lines. He stressed the fact that fushing
a hydraulic system was an expensive
and time-consuming job which grounds
an aircraft for a relativelv long period
of time. Therefore, flters in the pres-
sure line are desirabie, if they can be
installed without undue penalties to
hydraulic system performance.

" Chance Vought has S-micron hlters
in one of its aircraft. These are backed
up by an 80-mesh filter to catch debris
of the micron filters if and when they
blow up. CV added that its experiencc
had been that when a pump fails, hilters
clog and by-pass valves open, flooding
the svstem with chips. So, even with
filters in the pressure line, fushing
usually is still required.

TWA said that it fAlushed hyvdraualic
svstems so seldom that this was not a
matter of too great concern.

Valves &

Accumulators

Airlines reported on results of using
the -A version of the Vickers AA-54500
serics unloading valve instead of the
basic design:

e TWA: Substantial improvement . . .
valve is completely satistactory.

o EAL: In process of changing over.
no opinion so far.

e AA: Valve is an improvement, but it
«till fails and 15 noisy.

e UAL: Have had some trouble with
valve's maximum service life on Con-
vair 340; changing O ring to Teflon
(when used with Skvdrol), but noisc
valve makes with Teflon O nng m-
dicates that this may not be the answcr.

General consensus  was  that  the
valve was more reliable and did reduce
noise,

In the discussions about accumula-
tors, Northwest expressed concern
about the AV6287 high-pressure air

valve used on new Bendix accumulators. |

The 3-in. hex assembly of the wvalve
has safety-wire holes, but the accumu-
lator does not. The carrier contended
the mechanic had no waming that he
was running out of threads when un-
screwing the valve so that it was pos-
sible for an unsuspecting workman to

NEW KEY TO AIRPORT PROBLEMS

A Swiss architect has come up with the Air
Key Terminal—designed to take some of
the walking out of flying. The terminal
scheme seeks to “avoid evervthing which
might constitute a hindrance to the Auidity
of travel,” its designer, K. K. Perslee states.
Planes are serviced and fueled a good dis-
tance away from the terminal in this design,
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reducing hazard to passengers and eliminat-
ing aircraft congestion which is common n
today's airports. Passengers will get from
the terminal to the planes in shuttle buses
with loading ramps adjustable to the height
of various aircraft. Information is available

from Air Key Terminal Flanning Office, |

17 Rue de Candolle, Geneva, Switzerland.

Easy to Operate — Lightweight —

Simple to Install

/The H-9100 Series latches are available in
convex, concave and straight types.
Maximum ultimate load is approximately
10,000 1bs, static tension, The toggle
mechanism locks in place and applied
load holds the latch closed. Simple
tee-bolt and trigger opening action. They
provide long, dependable service
under severe operating
conditions. Weigh
only 9.5 to 14.2
ozs. according

to materials.

Write for complete application data.

HARTWELL

| AVIATION SUPPLY COMPANY

| Mamufacturers of Aircraft Flush Larches

and Hinges, Fittings and Cable Terminals.

9035 Venice Boulevard, Los Angeles 34, Calif.
Branch Office: Wichita, Kansas
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MARIMAN GONTAGIORS

save weight, space, wiring and “lecd time”

e e

400-Amp 28-Voli
High Veltage Interrupting
Contaclor

600-Amp 28-Volt
Contactlor Contaclor

1000-Amp 28-Volt

No matter what the design problems, or operating
conditions, Hartman is ready to step in and help you
solve your DC control problems . .. show you how we
can combine contactor and control elements to save weight,
space and wiring as shown in the assemblies below.

We produce a broad line of DC contactors from 6 to 120 volts in
ratings of 50, 300, 400, 600 and 1000 amperes. All are designed
to give thousands of operating cycles at rated capacity through
wide ambient temperatures, humidity and dust . . . at altitude or
under severe conditions of vibration, acceleration, shock.

So if you have a problem involving DC controls and want to cut
down on “lead time,” turn it over to Hartman for speedy solution.
Take advantage of the efficiency that comes from half a century of
specialization. A-Bta

ihem,Hurimun Electrical Mfg. co.

"DC ) CONTROL HEADQUARTERS" MANSFIELD, OHIO

60

have a valve blow out on him. Old
valves hiss first, giving warning that
onlv a few threads are left. At NWA
new valves are being replaced with the
older, hissing type.

Hydraulic Fluids

The competition between Mon-
santo’s Skydrol and Hollingshead’s H-Z,
the “Big Two” of non-flammable hy-
draulic fluids, continues.

» UAL Skydrol Tests—United is still
testing both fluids. Skydrol has been
tested on a C-54, and 15 going into
UAL's DC-6Bs and Convair 340s. The

| carrier reports:

e Skydrol has posed mostly nusance
problems, such as trouble with pump
shaft seals and with windshield wipers.
Maintenance troubles have been limited
to dificulties with tubing clamps and
door seals.

e No appreciable increase in component
life has been noted to date, despite
Skvdrol's increased lubricity.

> UAL H-2 Tests—UAL tested -2 in
a domestic C-54 cargo plane for 1,800
hr. The carrier was compelled to switch
back to conventional fluid (3580) when
the plane was changed from cargo to
tourist operation.

Several hvdraulic components, such
as telief valves and brake assemblies,
were removed at engine change (1,000
hr.) and no detrimental results of H-2
were found. (The 1,000-hr. mark is not
UAL's normal engine change penod,
but was used on this plane to fit it into
overhaul pattern.)

At 1,800 hr., when the svstem was

reconverted to normal fluid, no hy-
draulic units had been pulled for cause.
After reconversion, one trouble was en-
countered—retract strut seals started to
swell, apparently because of multiplicity
of Auid changes:—the switch from 3580
to H-2 and back again was done with
no change in seals.
B Navy & H-2—BuAer's representative
said that H-2 1s going into all of its new
production aircraft, Existing planes are
being converted when convenient.

Navv cited these advantages of H-2:
e Mixing with petrolenm-base fluids (in
proportion of approximately 90% H-2,
10% petrolenm-base fluid) is possible.
S0 it 15 a simple matter to drain out
old flmid and convert to H-2,

e Seals used with petroleum-base fluids
may be used with H-2. This saves a
large number of manhours when con-
verting existing aircraft to H-2.

e Price advantage of roughly $8 a gal-
lon aver Skvdrol makes H-Z attractive.
Navy buys about half a million gallons
of luid a year. Saving could be about
54 mulhon.

> Navy Problems—Problems Navy has
been experiencing with H-2:

e Corrosion when stecl comes in direct
contact with aluminum in stagnant
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arcas, where there is no fluid flow. Navy

cited an instance when, in a short |
period of time, landing gear down |

locks on several carrier fighters cor
roded and became inoperative, ap-
parently because of H-2. Belly landings
resulted. I'ix was to chromeplate the
steel components of the down lock.
Anodyzing the aluminum would also
solve the problem. Hollingshead spokes-
men said that they are actively engaged

in improving H-2 to eliminate this cor- |

rosion problem entirely.
® Leather back-up rings gave trouble.
Substitution of Teflon rings licked this
problem.
e Excessive surges—up to 6,500 psi. on
a 3,000 psi. system—have been experi-
enced.
» Hollingshead Views—Chance Vought
said that it was having trouble making
close tolerance valves work with -2
i 3,000-psi. power control systems.
Otherwise, the fluid gave good results.
But the CV representative said that
the corrosion problem would be hard
to live with indefinitely if something
were not done about 1t

Hollingshead said that, as far as it
knew, the corrosion, where dissimilar

metals were in contact, was only on the |

surface, was easilv cleaned up and had
not caused any malfunctioning of hy-
draulic system components.

The company’s spokesman said that
Transocean Air Lines, which tested H-2
in a DC-4, had a pump-to-fire-wall high-
pressure hose break, but no fire resulted.

When the fluid was removed (it was
apparently causing autopilot troublc) all
seals, accumulator bladders and Thy-
draulic components were found to be
in good shape. Hollingshead added that
brake leakage had actually been reduzed
and internal leakage slowed to the
pomt where the hydraulic system cv-
cling time changed from three to five
minutes. H-2 will be put back in all
the carrier’s DC-4s as soon as new auto-
pilots replace the current models, ac-
cording to Hollingshead.

CAA 15 using H-2 in three DC-3s

with no reported trouble, the company
said. H-2 is also being used success-
fully in several executive DC-3s.
» Skydrol Data—Skydrol, whose primary
use has been in DC-6 cabin super-
charger drive systems, is now going nto
the main hydraulic systems of DC-6Bs
and Convair 340s coming off the pro-
duction line.

Capital Air Lines said that it had
trouble with Skydrol in its three Super
DC-3s which it sold to and maintains
for U. 5. Steel. The fluid becomes con-
taminated with pieces of O ring. Cap-
ital says. Monsanto, which operates its
own fleet of three DC-3s5, has no such
trouble.

Douglas Aircraft Co. said that Allube
1 the only lubricant developed for
lubricating seals prior to their installa-
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' 7-POINT PROGRAM
TO SAVE MONEY

MICROCAST investment cast aircraft engine blades and
buckets were first in the industry—scores of millions have
been supplied to rigid “specs.” Over 20 years of know-how are
behind the MICROCAST 7-Point Program:

1. Conserve Critical Metals 2. Eliminate Tooling 3. Eliminate
Machine Operations 4. Save Time —Speed Production

5. Conserve Manpower 6. Engineer For Better Design

7. Release Equipment and Floor Space

If your operation calls for small, intricately shaped
metal parts —you will do well to investigate the
Microcast 7-Point Savings Program.

MICROCAST DIVISION

AUSTENAL LABORATORIES, INC.
224 East 39th St., New York 16, New Yark
7001 South Chicago Ave., Chicago 37, 1.

Write for New Microcast Book
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TOPS! AEROCOM’S
DUAL AUTOMATIC
PACKAGE-TYPE
RADIO BEACON!

This aerophare, for unattended service,
consists of two 100 watt (or 50 wartt)
transmitters wich keyer, automaric
transfer and antenna tuner.

Frequency range 200 — 415 kces., crystal
controlled (self-excited oscillator coils
available ). High-level plate modulation
of final amplificr is vsed, giving

40% tone modulation in 100 watt
transmicter and G60% in 50 watt model.
Microphone P-T switch interruprs
tone, permitting voice aperation.

This unit can be operated in air
temperature range — 359C to 4 45°2C using
3B25 rectificrs; humidity up to 95%.

The " stand-by " transmirter is selected
when main transmitter suffers loss (or low
level) of carrier power or modulation.
Audible indication in monitoring receiver
tells which transmitter is in operation.

AER

Reg. 1. 5.

4090 DOUGLAS ROAD

COM

MIAMI 33, FLA

Save Weight, Time, Cost on
AIRPLANE "PLUMBING”

WITH FORMED TUBES

You can put the whole production
problem for many components right
in the lap of the Formed Tubes Sales
Engineer. Raw materials and scrap
are his worry. You can forget them.,

Formed Tubes manufactures steel
tubing and fabricates steel, copper,
brass and aluminum tubing to your
specifications in 38" O.D. to 6” O.D,,
in 20 ga. to 11 ga. metal. Depend on
Formed Tubes to cut costs and make
delivery on time.

WRITE FOR ENGINEERING MANUAL ON FORMED
STEEL TUBES.

FORMED TUBES, Inc.

ontract Div., 1201 Prairie 5t.
Sturgis, Michigan

tion in a component to be used m a
Skvdrol system. Users say Allube gives
excellent results.

Skvdrol O rings arc made of butyl
rubber. Goshen Rubber said butyl s
more difficult to vulcanize than other
tvpes of rubber. Sometimes the rings
are under-cured, which gives them a
tendency to swell. Butyl rings have
less resistance to tearing and chipping
than AN rings.

A suggestion that some O ring swell-
ing might be due to non-uniformity of
Skvdrol was denied by the manufac-
turer who maintained that rigid inspec-
tion and testing prevented this.

Douglas said that Skydrol seals were
not as resistant as AN secals. But it
noted that most O ring chips start
when the ring is installed on the piston,
and chamfering the piston edges slightly
lelps avoid this chipping.

American Airlines said Skydrol gave
cood results in its DC-6 superchargers.
But two problems were experienced—
paint removal and short scal life. The
airline added that H-2 is attractive be-
cause of lower conversion cost and its
price, AA is still evaluating Skydrol and
H-2, but has not vet made up its mind.
» New Water-Base Fluid—Carbon &
Carbide Chemicals Co. has developed
a new water-base fluid, Ucon Hyvdro-
lube AC, which may solve some of the
problems previously encountered with
waterbase compounds. The fuid has
passed laboratory testing and is at the
pump test stage. It is 35% water and
contains inhibitors and additives.

Some characteristics of Ucon Hydro-
lube AC, as listed by Carbide.

e Viscosity is equal to H-Z.

¢ No separation occurs between —65F
and 250F.

o Corrosion protection is excellent.

e Rubber swell characteristics are good
(less than 5%) but leather back-up
rings will swell, especially at high tem-
peratures.

e Pump life is equal to that obtained
with H-2 fluid under conditions of
160F and 3,000 psi.

BuAer is buving 2,000 gal. for air-
craft testing.

» Non - Flammable Developments—F.
Straus, Air Materiel Command, outhned
three non-flammable fluid developments:
e Organo-phosphate  fluid. Made by
Monsanto and called S-40, the fluid is
sclf-extinguishing to a high degree and
is good for —65F to 250F,

@ Silcone fluorocarbon diester-type fluid.
Made by Dow Coming, and labeled
XF-408, the fluid is less flammable than
petroleum-base tyvpes but is not com-
pletely compatible with petroleum
fluids. Temperature range is —65F to
500F,

¢ Bromonated benzene fluid. Devel-

| oped by Penn State, the fluid is com-

pletely non-lammable. But its compati-

, hi]it}" characterishics are not known,
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and its density is relatively high.

» High Temperature Problems—USALF
representatives mentioned these prob-
lems encountered in high temperature
Auid development:

e O rings take a permanent sct at 3001,

e Teflon, the material which gives ex- |
cellent results in hydraulic system applh-

cations, such as back-up rings, acts up
at high temperatures. First it starts to

cold flow; over 400F, it has a tendency |

to chap.

e Flex hose gets brittle, takes a per- |
manent set and end fittings leak at ele- |

vated tumptrﬂturcs.

Many problems have to be solved be- |

tore practical high-temperature systems
become practical.

Fittings,
Tubing, Hose

Ermeto hydraulic tube fttings gen-
crally came in for praise. TWA said
its service experience with the product
has been excellent—no loosening and no
leakage. Only trouble was teaching per-
sonnel how to handle it.

UAL is using Ermeto on the main
hydranlic system of its 340s and the
low-pressure refrigeration system of its
Boeing 377s. United likes Ermeto but
agrees that training personnel 15 a prob-
lem. UAL says Ermeto is good for
1,700-psi. systems.

Pan Am complained that the fttings
leaked on high (3,000-psi.) systems and
were difficult to install because an
Ermeto ftting requires that a length
of tubing end be extended into the
fitting. This often necessitates loosen-
ing other lines, removing hydraulic com-
ponents or adding eclbows—all time-
consuming factors.

» Tubing—Lockheed  pressure - checks |

every hydraulic tube assembly for leaks.
It uses only seamless stainless steel tub-
ing. In critical areas such as nacelles,
LAC uses stainless steel, 24 ST else-
where.

TWA traced faulty welded tubing to
speciic  manufacturers and “crossed
them off our list.”

Titanium 1s being used in hydraulic
systems. Boeing has a Navy contract to
experiment with titanium made to AN
standards.

» Hose—Flexible hose is giving a good |

account of itself, according to the air-
lines.

PAA has had no failures on its pump-
to-firewall installation on DC-4s or
DC-6s.

UAL uses the pump-to-firewall hose
for four engine runs on its DC-4s. On
its DC-6s the hose 1s limited to one
engine change (1,500 hr.), but still
gives more trouble than on DC-4s.

American runs its hose for three en-

gine changes, has little trouble.

EAL changes hose every engine run,
teels that pulsations, not pressure tend

/

another VAPOR engineering

achievement in Aircraft
TEMPERATURE CONTROL

With this compact high-and-low-limit Vapor Electronic
Cabin Temperature Control, duct temperatures are never
colder than sale — never hotter than safe — for vital two-
way protection.

The switch is adjustable through a temperature range
(frequently 40°-80°), with a manual override top and
bottom within fixed overall limits. Limit portions of the
control function even when the switch is placed in a
manual override position.

Both limit-sensing elements may be contained
within a single housing, but—where only one limit is
desired —the limit-sensing element may become a part
of the cabin anticipator. Vapor equipment saves

space and weight without jeopardizing performance.

Today, simple Vapor Controls — either mercury-
tube or electronic —meet every modern aircraft
need precisely and completely. Your problems,
too, can be solved by competent Vapor engineers.

R HEATING CORPORATION

80 East Jackson Blvd., Chicago 4, lllinois
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to break down the hose.

Fastern and TWWA both use flexible
hose to effect emergency repairs to hy-
draulic lines. Method 15 to block off
length of defective line, bend away
both ends and link good ends with flex
hose, even if several lengths have to
be joined to stretch the necessarv dis-
tance,

O Rings

Teflon has emerged as an ideal ma-
terial for back-up rings, the conference
heard. It increases O ring life, de-
creascs mbblhing and has a tendency to
smooth cylinder bore.

Douglas said that quality control im-
provement in the last six months has
been reflected in great improvement in
rings going into its aircraft.

Teflon 15 used universally on pressure
and static seals.

TWA maintains no age control or
special packaging of its rings. BOAC
rccommends a maximum storage time
of six months, It thinks that is why it
has little O ring trouble.

PAA mamtains no time lhmit but
thinks one should be established. It
wants rings packaged in 25-umt lots
with date and part number marked.
And it thinks the ring manufacturer
should establish storage time limit.

=
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3610 SERIES

Floats 1/32" in all
directions. Narrow
AN3IGGF-AN362ZF
envelope. Maximum
torque out and
push off strength.
Meets applicable
requirements of
specification
AN-N-10. All metal
(cadminum plated
carbon steel ); also
all stainless steel
available as

in 3710 series.

Sizes: All standard sizes
6-32 through 3/3-24.

WRITE FOR SAMPLES

Write on your letterhead for somples and ENGI-
NEERING MANUAL Maonuval containg dimensions,

tolerances oand moterial specifications,

&4

Narrow,
Floating

ONE LUG NUT

Manufacturers of self locking |
anchor nuts and bolt and nut retainers.

811 AIRWAY, GLENDALE, CALIFORNIA
Clirus 4-4191

CHapman 5-3693

Amenican packages rings m groups, ac-
cording to the unit to be overhauled.
Navy savs individual packaging costs
no more than handling O rings in bulk,
because of reduction in waste. Initially,
individual packaging cost 20% more,
but now that the system 1s 1n use, price

increase has skidded to onlv 2%6. EAL

sngeested  that elimimating one delay
caused by faulty O nings would pay tor
a whole year's packaging.

Goshen Rubber agreed to package
rings any way the airlines want them.
It estimated cost increase at 10-209%.
Goshen’s advice: O nings should be kepf
away from heat, water, and out of direct
sunhght.

Skid Devices

Northwest’s early service test of Hy-
trol anti-skid units on one Boeing
Stratocruiser indicated an  increased
brake life of 38% as compared to the
nine other planes in its fleet.

But now that the entire fleet of Boe-
ings has been Hytrol-equipped, the test
results have not been borme out. Rea-
son is that there is a tendency for the
crews to abuse the device by nding the
brakes, according to NWA.

From a maintenance point of view,
the airline is very pleased with Hytrol—
it requires negligible attention. And
Northwest anticipates an increase in
tire and brake life. Since Hytrol was
installed, the carrier has experienced no
blowouts, and tire flat-spotting has been
held to a minimum, These advantages
are particularly desirable on overseas
flichts where spares may not be avail-
able,

American made a studv of both
Hytrol and Westinghouse's Decelostat,
and concluded it would take hve vears
to amortize mitial mstallation costs 1n
terms of tire wear savings, without con-
sidering the weight penalty. But anti-
skid devices are attractive from the
safety angle, according to AA, so it 15
considering the use of them for DC-7s
and 340s.

Douglas has tested Hytrol and will
soon publish a report on its findings.
The manufacturer is making provisions
for Hytrol installation on DC-7s as op-
tional equipment.

TWA is testing one set each of Hy-
trol and Decelosat units on two 049
Connies; the planes are not equipped
with reversible props.

AA feels that skid warning lights in
the cockpit might be better than anti-
skid units. Svstem 1s lighter, sumpler
and cheaper than anti-skid devices, AA
says.

Boeing said it tried skid wamning
lights and found that pilots could not
react fast enough, so discontinued using
them.

Chairman of the conference was
American Airlines” W. E. Spearman.
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NEW AVIATION
PRODUCTS

Veriical Bores

A vertical precision boring machine
produced by Ex-Cell-O is being used
for multiple finishing operations on
large wheels for jet aircraft engine com-
pressors. The machine is massive
enough for semi-finishing work as well.
_In fnishing the jet parts, it does pre-
cision boring, counterboring, chamfer-
ing, feed-facing and rabbeting. Opera-
tions can be performed in a choice of
automatic cycles which include auto-
matic changes in work spindle speeds.
Versatility is the dominant feature of
the unit, its maker says. It can be used
tor a wide range of work other than ma-
chining jet assemblies. Large parts can
be loaded on the 36-in.-diameter table
which is supported on a vertical spindle
This spindle is mounted in 24-in. taper

roller bearings and driven through a pre- |

cision worm at speeds of 500 rpm., high
enough to machine aluminum effici-
ently. Automatic functions of the

equipment include all slide movements,
work speed control, lubrication and
coolant control.

Ex-Cell-O Corp., 1200 Qakman
Blvd., Detroit 32.

Broached Bushing

A new type of bushing with a series
of minute cutting edges on the outside
to cut its own hole exactly to size is
a completely new departure in bushing
design, according to its manufacturer.
This ability of the new so-called “bush-
ing with the broach” to cut its way into
position is a distinct improvement, the
maker says, over the ordinary type,
which has to be placed in holes drilled
and reamed to very close tolerances.
It is claimed that the broached bushing
1s not as expensive as the conventional
type and that it does not require as
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B Proven dependable solutions to problems

involving the transmission of . . .

& LINEAR and ROTARY MOTION

Y ETT L " sl ._ I - g
v's.5.White Flexible Shafts
for power drive and remote control
A wide range of sizes and characteristics is
ﬁ?;lﬂ&ﬁlm Combinations of selected shaft, e
casing and end fittings are made up fo A "
¢ visrs oc govarnment specifications.in any /
oy ,-lwﬂ,‘fﬂd?'fhr connection, '
ﬂmmnﬁm experienced engineering
~ cooperation in working out details of spe-
cific applications. This work involves no cost
or obligation. All details are held in strictest
tﬂl'_lfmﬂnﬂﬂ.'
~ The 256-page 5.5.White Flexible Shaft
. Handbook has full details on flexible shafts.
Ver s ngrhipnffrn if you write for it on your
~ business letterhead.
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i V‘(S .White Adapters

L

- —

¥ ‘Ulﬂdhmnnaﬂ flexible shafts in close
~ quorters and where space conditions pre-
~ vent a direct connection without bending
~ the shaft fo the point of possible damage.
Drawings and specifications on request.
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| -‘/.S;_.-S:-._Whlte Actuators
‘Designed to convert rotary mofion into
linear movement, 5.5.White actuators are
used primarily on aircraft trim tabs, but can
be vsed on any other device requiring linear
movement. They operate on a “screw-jack”
principle and provide smooth, positive
action. Can be used with flexible shaft or
with direct motor drive. Write for literature.

rx r.

C
mzmluwuun DIVISION
__ DENTAL MFG. €O. Dept.V,10East40thSt,

NEW YORK 16, N. Y.

Western District Office ® Times Building, Long Beach, California
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USED BY LEADING AIR LINES, THESE INDICATORS HAVE PROVEN THEIR
RELIABILITY BY YEARS OF SATISFACTORY SERVICE.

All LEWIS thermocouple indicators
are fully cold-end compensated, mag-
netically shielded and are available
for use with iron-constantan, copper-
constantan or chromel-alumel ther-
mocouples in all standard ranges for
the thermocouple material used. A few
typical ranges are listed below.

MODEL 178

MODEL 178, 2" case te AND 10401

—350 to 4-300°C Cylinder Temp.
{AN 5536-1A or T1A)

—350 to 4+-300°C Bearing Temp.
0 to 4+1000°C Exhaust Temp.

MODEL 498, 173" case to AND 10403

—50 to +300°C Cylinder Temp.
0 to 4+1000°C Exhaust Temp. .

MODEL 76B dual, 2%" case to AND 10401

—50 to 4-300°C Cylinder Temp.
(AN 5536-2A or T2A)

—50 to 300°C Bearing Temp. ..
0 to 4-1000°C Exhaust Temp.

e P L W A
Accurate ratiometers, these LEWIS
indicators are remarkably free of volt-
age error, have nearly linear scales
(not crowded at the ends) and are
magnetically shielded. A few typical
ranges are given below. Not shown 1s
Model 46B, 234" single.

MODEL 47B, 17" case to AND 10403

—70 to 4+150°"C AN 5790-6 or AN 5790T6
0 to +125°C Oil Temp. ...
—50 to 4 50°C Air Temp.

MODEL 77B dual, 2%" case to AND 10403

=70 to 4-150°C AN 5795-6 or AN 5795T6
430 to +230°F Oil Temp. ...
-+ 100 to 4300°C Cylinder Temp.

MODEL 77B
FOR BEST RESULYTS USE LEWIS THERMOCOUPLES AND LEWIS BULBS WITH THESE INDICATORS

THE LEWIS ENGINEERING €O.

MAUGATUCK, CONNECTICUT

Manufacturers of Complele Temperature Measuring Systems for Aircraft

close tolerance machining,
According to the manufacturer, the
broached uwmit works satisfactorily with

a maxiunum tolerance of 002 m. Nor-

mal hole tolerance of the conventional
bushing is 0 to .0005 in.

With the broached bushing greater
variations in the size of the locating
hole are allowable, it 15 claimed, and
once installed the unit is Armly locked
in position. The manufacturer savs a
substantial market for the new bushing
is already indicated.

Aeroquip Corp., Jackson, Mich.

Plane Tank Cap

A new all-steel fuel fller cap for
pressurized tanks in military craft n-
cludes safety features to prevent it from
“popping-out” under pressure. It has
passcd all test specihcations of MIL-C-
7244, its maker says. The cap is sealed
positivelv and quickly by two revolu-
tions of an engaging screw. Adaptor
on the cap can be shaped to conform
with various tank contours. The as-
sembly weighs a little over one pound.

Stamping division, Eton Mfg. Co,,
18001 James Couzens Highway, Detroit
35, Mich.

ALSO ON THE MARKET

Clock with 24-hr. scale has hve digit
drums, including one for indicating sec-
onds. Register clears at midnight and
starts anew with 0001 at one minute
past. It is electrically operated and suit-
able for panel mounting. Wickes En-
gincering and Construction Co., Cam-
den, N. J.

Packing rings, (V tvpes molded from
Teflon) are available in two designs—
one for low pressure, the other for ap-
plications up to 5,000 psi. in valves,
pumps, Attings and similar items. Flex-
rock Co., Packing division, 3622 Cuth-
bert St., Phaladelphia 4.
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"AIR TOOLS
Speed rssembly ar

J..;utm--_- »

l

ARO Tools help Auto-Lite do scores of daily jobs
of screw-driving and nut-setting . . . faster and easier
...assembling parts for speedometer and other dash
board instruments as well as recording thermom-
eters and gauges and dial indicating thermometers
at their LaCrosse, Wis., plant,

See your ARO distributor for an on the job demonstra-
tiom, or write for new catalog 60.

The ARO Equipment Corp., Bryan, Ohio.

ARO Equipment of Canada, Lid., Toronto, Ont.

Tie Leader!
AIR TOOLS

Also ... LUBRICATING EQUIPMENT ... HYDRAULIC EQUIPMENT...AIRCRAFT PRODUCTS... GREASE FITTINGS
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I.l-El'ﬂ’E a sky hook that will never
let you down. It's Wickwire Aireraft
Control Cable, noted for its high
faticue resistance, utmost safety and
long-lasting dependable performance.

There’s a Wickwire Aireraft Control
Cable in the right size and construc-

tion for all auxiliary and main controls

... on aircraft of all types... light
plane or multi-engined air liner.
Quick and dependable supply, too
— because Air Associates, Ine. main-
tains full stocks in their own and
CF&I warehouses strategically lo-
cated throughout the nation. See list

ol ecities below.

TETERBORO
216-222 Union Streel
Hackensack, M. J,

DALLAS
3214 Love Field Drive

MIAMI
P. Q. Box 241, Int'l. Alrport

HOUSTON
340 South && Sirect

CHICAGO
5315 West 63rd 51.

GLENMDALE 1231 Air Way

LOS ANGELES
739 E. 60 51

CHATTANOOGA
First and Broad Strecis

A MESSAGE TO AMERICAN

INDUSTRY » ONE OF A SERILIES

PROSPERITY in the USA:

Who Has It?

How prosperous are the people of the United
States?

The previous editorial in this series an-
swered this question for the average Ameri-
can. His prosperity has increased only slightly
in recent years.

But the average tells only a part, and in
many ways not the most important part of
the story. Which individuals and groups have
prospered more, which less? (The average,
the result of a statistical calculation rather
than a creation of flesh and blood, tells nothing
about that.)

The purpose of this message is solely to get
at the facts on this question of how prosperity
is distributed. This is not easy. In spite of
the crucial importance of the subject, the
available information is limited. Even so it is
possible to provide a rough answer to the
question, “Who has the prosperity?”

We Have Had a Revolution

The distribution of income in the United
States has changed so greatly in the past
twenty years that Arthur F. Burns, Research
Director of the National Bureau of Economic
Research, world renowned for its impartiality
and technical competence, calls it “one of the
great social revolutions of history.” A part
of this revolution is portrayved by the follow-
ing table which shows that individual incomes
are both much larger and much more evenly

distributed than they were twenty years ago.
Clearly, a large new middle-class has been

created.

DISTRIBUTION OF REAL INCOME

Per Cent of Families
Dollars of in Each Income Group
Income* i
1929 1951
T |
Under 1000 ....ccvnvescae _ 17% 13%
1000 —2000 ...:icoaesser=s | 24 15
2000 —3000 ....oc00es0nss 24 18
3000 —-4000 ......cc000000 14 18
4000—5000 .....ccc00nnes 6 15
2000 —T500 ...ovavnnneanss _ 9 14
7500 and OVer, cccvsnsnssss 6 1 =
1007 100%

*Adjusted for price changes to give the dollar its 1351
purchasing power,

Some light on why this income revolution
has taken place can be found by tracing in-
comes to their source. Since 1929, for instance,
employees have clearly made the biggest
gains in total income. This can be seen in the
next table. People who own their own busi-
nesses have done second best. Farmers, who
are often thought to be doing handsomely
indeed, have been outstripped in the income
race by employees and businessmen. People
whose incomes depend upon pensions, insur-
ance policies, and other relatively fixed re-

turns such as rent, interest and dividends
have lagged far behind.
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HOW REAL INCOME HAS CHANGED*

Percentage Change

Types of Income 1929 to 1951

Wages & salaries of employees. +12370
Income of professional men &

unincorporated business .... 108
Farm operators’ income ....... 56
Rental income ................ +1
Divyaends ....vvnrisesssrrrnes -+-2
RYREEEEY s b oot b b sl o e 39

“In this and the previous table account is taken of
changes in the cost of living. But adjustment for the
changing tax load was not possible, as it is in the
computations which follow.

The Biggest Gains

Employees have made the biggest gains in
income, but the term “employees” covers a
wide assortment of people —from the presi-
dents of the biggest corporations to factory
sweepers. How have different groups of em-
ployees prospered? Some indication is pro-
vided by results of a survey of salaries in
41 corporations made by Arch Patton of
McKinsey and Company and recently sum-
marized in the Harvard Business Review.
This survey showed that between 1939 and
1950, after adjustment both for higher living
costs and for higher taxes, factory and office
employees made modest gains in income
while management personnel suffered losses
ranging from 409% to 60%.

While factory and office workers generally
have made greater income gains than others,
their gains have varied greatly from industry
to industry. During the past five years, for
example, steel workers’' take-home pay (ad-
justed for both taxes and price changes) has
increased by 22%, that of textile workers
9%, employees of general merchandise stores
4%, and that of laundry workers not at all.

What About Organization?

How have organized workers fared com-
pared to unorganized workers? There is no
round-up of facts that makes possible a direct
comparison between the two. Such evidence
as there is shows it is indeed an open question
whether union members have done any better
than others. Steel workers, for instance, who
are strongly unionized are among the highly
paid manufacturing workers. Farm workers
are generally not unionized, and they work

in one of the most competitive industries in
America.

But farm workers have made income gains
which far surpass those of steel workers.
Real wages of farm workers increased 214
times more than those in the steel industry
between 1939 and 1952. This fact may prove
nothing more than that, in a period of infla-
tion and manpower shortage, the less skilled
workers whose incomes are ordinarily low
make the biggest percentage gain in income.
Further support for this conclusion is found
in the construction industry where real wages
of unskilled labor increased 37% between
1939 and 1952, while those of skilled labor
increased only 4%,

Why Most Incomes Are Higher

Prosperity, who has it? We may conclude
that workers have been getting much more
of it lately than managers or property owners,
that unskilled wage and salary earners have
made the largest gains, and that income ger-
erally is much more evenly distributed.

Where has the money come from to raise
low bracket incomes? It has come partly
from an increase in the total national income,
but partly also from cutting down the share
received by people in the highest income
brackets. While the top 5% received 33.5%
of the income after taxes in 1929, their share
of income has now been cut about in half.
For every $11 of increase in income to the
lower 95% of income receivers, about $7 has
come from increased production, and about
$4 by taking that amount from the top 5%.

Top bracket incomes have now been cut
so deeply that the possibilities of increasing
the income of the rest of the people by
“soaking the rich” have largely disappeared.
Indeed, if all of the income after taxes of
everyone earning over $25,000 in 1951 was
taken away and redistributed among the
remaining Americans, each person would
receive only about $65.

The significance of this revolution in in-
come distribution is clear. It is that there is
only one way by which the great mass of us
Americans can continue to increase our in-
dividual prosperity. This is by earning the
increase through more and more efficient
production. In plotting the economic course
of the U.S.A. this fact is of decisive con-
sequence,

McGraw-Hill Publishing Company, Inc.
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CROUSE-HINDS Equipment

gives you the accurate weather information
that is essential for safe landings
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. Crouse-Hinds Ceilometer, together with the Ceilometer Pro.
jector, gives you an accurate measurement of the ceiling height atany

til:['lf:, ﬂﬂ‘!"ﬂr night. Type DCE-16 Ceiling Projector, together
with the Clinometer, will give the ceiling height at night.

‘ T'.r!pe WT WinFl Tee is illuminated and indicates the true wind
direction day or night. Type WC Wind Cone (shown in the top Ceil
elldmeter

:Ilrl.lstfanﬂn) is illuminated and also gives an indication of the wind Frniectat
velocity.

" I_lCl_-uum-Iéiinds Cc:-mpa_n-,r manufactures a complete line of airport
ghting and control equipment.  Write for additional information.

Nationwide
Distribution
Through Electrical
Wholesalers

CROUSE-HINDS COMPANY
Syracuse 1, N. Y. %#[E]

OFFICES: — Bimisgham — Besion — Bulfals — Ok - Cinasi i i
Indiosapalis ;.ﬁ::! hhﬂul;n—ulmiﬂu&qh—g::?%ﬂlu —uﬂ'mnﬂmmlpnlﬁﬁﬂaﬁrmMIEEE%ﬁ;%ww
urgh — Partlag 1= — rancisc = Seaitle — St Louls — Tulss —
RESIDENT REPRESENTATIVES: Albany — Allanig — huhi.nm. — Charlatis = EL:m‘Ehmu — Richmond, V
Crouse-Hinds Company of Caneda Lid, Toreaio, Oal =
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Type DCE-18
Ceiling Projector
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Type WT Wind-Tee
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IN-FLIGHT EQUIPMENT

ACCESSORY
DRIVES

WESTERN
GEAR

DRIVES FOR THE
AIRCRAFT
INDUSTRY

SPECIAL
GEAR

AIRCRAFT
ACTUATORS

Every Phase...
Design through

Quantity Production

Western Gear Works manufacturing

GROUND EQUIPMENT |
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ul-...__

facilities and engineering staff
provide gears and geared units
for every phase of the

aircraft industry.

[_'..

FOR MORE
INFORMATION

Engineers, write on you

company letterhead for

Aircraft Actuator Bulletin
#4811, or Aircraft Equipment
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Plants: Seattle
San Francisco

Belmont
(5. F. Pennsula)

' Tants * Jinth Ave. 5., Sealtle 4, Wash.
2600 E. Imperial Highway, Lynwood, Los Angeles County, California
e 1035 Folsom St., San Francisco 3. Calif.

Belmont (San Framism Peninsula), California

117 N. Palmer 5i., Houston, Texas

Representatives * 930 3. E. Oak 5t., Portland 14, Oregon
500 So. Ervay St., Dallas, Texas * Room 212 Ross Bldg., Denver, Colo.
Engimering&Ma:hinery Ltd., 1366 W. Broadway, Vancouver, B. C,

WESTERN GEAR WORKS

Manutactorers of PACIFIC-WESTERN Geor Products

Lyrwood

Pacific Gear & Tool Works | e

LETTERS

In Airlines’ Defense

As a long-time air traveler [ feel com-
pelled to answer Dr. Fred A, Ellis” letter to
you which appeared Nov. 17.

It is unfortunate that the stewardess
( Northwest, obviously) did not give him a
more complete explanation of the difference
between existing coach and first-class service.
At present, the basic difference, aside from
density of seating, is the schedu]mg, most
coach flights originate in the late evening
or early morning hours which are unpopular
and inconvenient. No meals are served and
usually one fight attendant 15 carnied.

I can appreciate the step-down feeling
which rEHHIP'i from a Ehan%c to 1946 equip-
ment from a 1950 aircratt, but T do not
believe it to be any more prmmunr:r:{] than
the change from a postwar Pullman car to
the 1910 models wgi::h seem to represent
the majority in use,

As one who has participated as a paying
passenger since the day of the Mailwings, and
who even survived the diffhcult (for passen-
ger and operator alike) 1946-49 expansion

erind, I marvel at the progress airlines
nave made. And I resent slurs like “alleged
mechanical trouble.” This was probably a
thoughtless remark since even the severest
critics have never accused the industry of
purposely grounding ships without reason.

Northwest, in particular, has had an over-
supply of troubles and 1 hope this letter
will help to balance that of Dr. Ellis.

Ray P. Vox Curiy, Sales Manager
Amercan Aluminum Ware Co., Inc,
366-378 Jelliff Avenue

Newark 8, N. J.

From Safety Council

I was very much interested and pleased

to read that you had named Alexander
McSurely as Aviation Safety Editor. We re-
gard this definitely as further indication of
vour interest in safety, and we think it is a
big step forward both for safety and the
aviation mdustry,

Pavr Jones

Director of Public Information

National Safety Council

425 North Michigan Ave.

Chicago 11, 111,

CAB Meddling?

Recent achions by the Civil Acronautics
Board in their attempt to force a merger
of Colonial Airlines and National Airlines
appear to reach an all-time record example
of partisan action by an “impartial’ gov-
emmment agency, ostensibly acting in the
public interest.

Both National and Colomal have been
heset with management and emplove rela-
tions problems in recent years, The capa-
bility of these two firms to merge under
National Airlines management and to then
operate in the “public interest” seems ques-
tionable.

On the other hand, CAB is opposing an

offer by Eastern Air Lines to effect this |
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GUN NOZZLES
1080 combinations

SPRAY GUNS
34 differeant models

MATERIAL HANDLING
EQUIPMENT
8 models of pumps

PAINT CIRCULATING
SYSTEMS

for identical finishes

OiIL AHH

WAT
EHTHhETﬂHE
1 models

o supply
clean, dry air

SOURCE
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AlIR COMPRESSORS
light, medium, heavy-duty

AIR SUPPLY SYSTEMS
filtered, hoaied air

SPRAY BOOTHS
over 510 siyles and siZes

AUTOMATIC
SPRAYING
EQUIPMENT
for lower produciion costs

_d
|

MATERIAL TAMNKS
2 10 60 gallons

AIR & MATERIAL HOSE

12 iypes

] ﬂ ﬁ g standard products

Whether you need help in apply-
ing special finishes or coatings to
military items or glistening finishes
to civilian products... whether you
want to spray tar-like sound dead-
eners or light coats of paint...
whether you want to finish auto-
matically at high speed or just do
occasional maintenance painting
...in short, no matter what your
finishing problem, you can get all
the spraying equipment you need

from 1 source, Binks.

Moreover, Binks complete line
of spray painting equipment saves
you time and money because each
item is standard. If you want spe-
cial help in selecting or using
Binks products, Binks Engineering
Department is at your service,
without obligation. Send in coupon
or write Binks Manufacturing Co.,
3116-30 Carroll Ave., Chicago 12,
Illinois, For Full Information.

Learn how to slash finishing cosis! Mail coupon now/!
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| Binks Manufacturing Co., 3116-30 Carroll Ave., W. Chicage 12, I,

EVERVTHING /UK

SFRAY FAINTING

Gentlemen: Pleass rush me my FREE

copy of your CATALOG-DATA BOOK MO, 935
containing product descriptions indicating

how Binks equipment can help me.

NAME

ADDRESS

ORGANIZATION

O e S Y E  E E  — — —— O O R m e e e e — e ==

CiTY — TONE__STATE

e e e i —
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73



T4

Praw
Gibson
T-W Seam Welding
& jet cone coupling
Sﬂf-ﬂ'ﬁk‘f assembly takes anly ;Enéful Ele
a minute per outlek
compared to old pro-
duction of 5 minutes. r Lﬂ"'h"f'*
[win Coact
Huﬂhfﬂp
N esterd 2o
Allison
tingho
Goodyeds Any one of them uses *"EE
T-W Resistance Welders "
: s hes
~len Mottt to meet Military Specs Hug
® Users of T-W resistance | _ .aqte
- poein? | welders have been meeting [°°

military specs for some 12
airerq Years. When you meet up | gamison
NS with the current specifications |
Mil-W-6860 and 6858 (for- o
~nance Vo4 merly AN-W-30 and 32), take hnited A

advantage of this experience.
‘ Whether your job is ord- Heint
pend® | nance, aircraft parts, radar,
or what have you—you can
American meet military specifications willys
with TW welders. overland
Call on Taylor-Winfield for
mcponnell  counsel and assistance on y
your production. All sizesand | Doug!e
0 styles of resistance welders.
TAYLOR- WINFIELD CORPORATION | 5%
b WARREN, DHIO
Westind Sales and Service in All Principal Cities Gﬂnuﬂﬂ“

L] .

By RESISTANCE WELDERS

RESISTAMCE WELDERS |
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merger; an offer which has the full accord
of Colonial management and stockholders.
CAB  affects an attitude of mdignation,
acensing Colonial of placing purchase price
diead, in importance, of aspects of the
publie terest.

The desire to sell to the highest bidder
is merely one of the charactenistics of free
enterprise upon which the power and might
of the Umted States is based. 1 wonder if it
oceurs to CAB that Mr. Dykes conld be
interested in the welfare of his employes
ad stockholders in wanhing to team up
with a company whose reputation 1s synony-
mous with excellent management and  h-
nancial responsibility.

In spite of the obvious stability and
soundness of Eastern’s organization and its
undisputed ability to efhiciently absorb and
operate Colonial’s routes, CAB now sched-
ules “hearmgs™ which will no doubt mvolve
months of delay, to determine if there is
any way to force a union of Colonial with
National.

It appears that CAB meddlers are trying
to combine two minus quantities to form a
plus quantity.

Lt. Cor. E. T. Lippivcorr, USAIF
A-4 Maintenance Division
Headquarters USAFE, APO 633

¢/ o Postmaster

New York, N. Y.

Safe Air Show

We heartily concur with your continuing
program to discourage, if not to outlaw com
pletely, air shows of an exhibitionistic nature.

As an example of what we consider the
beneficial type of air show, the Aeronautics
Commission of Indiana, for the third con:
secutive year, has sponsored an aviation ex.
hibit at the Indiana State FFair. This 15 an
industrv-wide exhibit which has been viewed
by an increasing number of people; this
year it was estimated some 50,000 persons
visited the exhibit.

The Commission’s sponsorship involved
a very minimum of expense—Bendix Awvia-
tion Corp, and Allison Division, General
Motors, assuming the major portion of the
decorative expense,

No CAA waivers were required for low
altitude fving; no air show habibty in-
surance premiums had to be provided—and
a minimum of personnel, not exceeding
three or four people at any one time, were
required to staff the exhibit and meet the
visitors. No thrills—no spills—but  the
crowds came—and liked what they saw.

This vear the exhibit lasted for a period
of ten days and was considered the mosl
successful in every respect, appealing to the
eye and the ear. Allison's newest turbo-
prop engine and Bendix's huge carburetors
brought out the latest engincening develop
ments in these lines, the Ninety-Nines dis-
played the advantages of airmarkers, Indiana

Aviation Trades Association and the Civil
Air Patrol cooperated with us by exhubits
and the CAA Technical Development and
Evaluation Center provided information on
instrument approach lighting and madio
equipment development.

Interesting travel illustrations and informa
tion by aitlines serving Indiana urged visitors
to vacation or travel to places they conld
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instrument, which records
character, location and
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Sier-Bath GEAR and PUMP CO., Inc.

9262 Hudson Boulevard
Morth Bergen, M. J.

Morth American B-45 “'Tor- Established 1905 Member A.G.M.A.
nado' Bomber—powered b
four General Electric 147-GE-1 -

Engines Also manufacturers of Screw and ""Gearex' Rotary

Pumps, ond Flexible Gear Couplings
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Sometfimes we can

We're not really magicians, but
at times we do the near impossible,
For often, when you need
odd-sized, hard-to-get /
hardware, and need it

fast, it’s Clary who solves

your problem. That’s why

you save time by calling Clary
first for bonded

AN & NAS hardware.

Serving the Aircraft MULTIPLIER
Industry Since 1941 HIl{ M For Complefe Information, Write, Wire or Phone:

AIRCRAFT HARDWARE DIVISION

425 East 54th Street « Los Angeles 11, California *» ADams 3.6271 » Cable Address: Clarymylt
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not otherwise visit duc to the time element
and this was enhanced through the use of
color movies (with sound) reflected from a
mirror, set at an angle, mto the back of
an empty TV cabinet, The image waus
viewed through frosted glass in the cabinet.

That is the other side of the “exhibition™
picture.

The pendulum in aviation has swung
from glamor to utility, from daring to
safety and from intuition and experimenta-
tion to knowledge. The automobile and
railroad have faced these same problems
and have provided their share of thrills
to an unimtiated public and it is about
time the airplane settled down te its job
of being the modern means of transporta-
tiom.

C. F. Corxisn, Director
Aeromanbics Commussion of Indiana
Indianapolis 4, Ind.

The B-52 Story

We were all greatly impressed with the
treatment vou gave the Boeing B-52 in
Aviatiox WeEk. We thought Alex Mec-
Surely did an outstanding job on the subject,
especially considering the limited amount
of material we could give him on the air-
pllanc. The picture lavouts were excellent
als0,

I was pleased that it was Aviation WeEexk
which was first to carry this thorough and
constructive coverage of the subject. Thank
vou for the interest you have taken in it,

Harorp Mansriern, Director
Public Relations and Advertising
Boeing Airplane Co.

Seattle 14, Wash.

My return to the ofhce after a vacation
was brightened by vour excellent story on
the B-52. 1 have heard nothing but praise
from our people on “that swell story Alex
McSurely wrote™ . . .

We also were pleasantly surprised at the
fine coverage AP gave vour story. . . .

GorpoN 5. WiLLiams,
News Burean Manager

Boeing Airplane Co.
Seattle 14, Wash,

Praise

I have been reading vour magazine for
some Hme and have found it to he an
encyclopedia of modem aviation that s a
credit to the aviation industry.

[ am presently assigned as the chief pilot
for the 1739h Ferrying Sqdn. (MATS).

Lr. Bervarp R, Kxigur
1739th Ferrving Sq. (MATS)
Amarillo AFB, Tex.

We of the staff of Commander, Fleet Air
Jacksonville, receive Aviarion WEEK regu-
larly. It is routed to each member and is
much enjoved. It is by far the most author-
itative and interesting aviation magazine. . . .

R. G. D.
Jacksonville, Fla.

That is a good editorial of yours on “Air
Freight and Defense.”
Laxcpow P. Marvin, &,
Research Professor of Air Transport
Economics
Georgetown University

Washington, I). C.
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New automatic gain control.

Dual-conversion superheterodyne
design.

Conirol circuits conform to industry
standards for integration with any
existing ILS system.

Any of 20 world-wide channels by
insertion of crystal.

Built to the same exacting stand-

ards of perfection as the famous
Wilcox 440A1

Available Now, ..
For Immediate Delivery

Write today for complete specifications.




FULL BRAKES ON A WET RUNWAY
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AIRCRAFT
SECTION

INDUSTRIAL

ESTINGHOUSE

AIR BRAKE COMPANY WILMERDING, PA.

but no Skid

Westinghouse Decelostat® Controller
stops skids before they start

® Even on a slick, rain soaked runway you can slam on full brakes
—without skidding—if you have Westinghouse Decelostat® Con-
trollers. Every time a wheel slows down too fast the Decelostat®
Controller immediately releases the brake—before the wheel stops
completely and begins to skid. It reapplies the brake instantly
when the skid danger is over,

You can actually stop faster with Decelostat® Controllers than
if you locked the wheels and skidded to a stop; because its operation
18 tailored to the braking requirements of the particular plane on
which it is used. The hazards of ground loop or over run are
greatly diminished.

Decelostat® Controllers give you the priceless bonus of safer
landings . . . and save you money too. A tire casing lasts longer
and can be retreaded more often because the better braking pat-
tern cuts down wear. Decelostat® Controllers more than pay for
themselves in longer tire life.

For more information, write to Westinghouse Air Brake
Company, Industrial Products Division, Wilmerding,
Pennsylvania,

PRODUCTS DIVISION

AIR TRANSPORT

MATS Still Hoping for Jet Transport

® Proposed design competition still may be behind
civil airline plans because of tactical priorities.

® But general indicates in interview that more AF

support for jet liners may be expected in future.

U. S. airlines are still ahead of U. S.
military aviation on jet transport ]_:FLIH'-
|m:]g|11tr by Air Foree's current “study”
of jet transport feasibility. It looks as if
Bocing Airplane Co. will be first to give
definite answers on jet transport capa-
bilitv by building and flying one by
1954, After that, airlines, Military Air
Transport Service, Strategic Air Com-
mand and others may all go for jet trans-
ports.

Air Force has delaved and even hin-

dered transport applications of jet power
until recently, but some Air Force
groups are anxious to get going on it
IF'oremost among these 1s the Mihtary
Air Transport Service—the scheduled air-
line of the Defense Departinent.
B USAF Jet Transport Studv—NATS
commander Lt. Gen. Joseph Smith re-
ports that MATS has recommended a
jet transport design studv competibion,
to be followed by Air Force award of
engineering funds to the winner for
prototvpe construction. But Air Force
does not at this time plan to allocate
funds to such a project, industry observ-
ers report.

Here are the “requirements” Gen.
Smith says MATS suggested last vear
for a jet transport:

e Normal pavload 25,000 to 30,000 Ib.
e Normal range 2,500 mi,

e Cruise speed 630 mph.

e Takeoff and landing 6,000 ft.

e Cargo compartment: length 40 ft;
width 10 ft.; height 9 ft.

® Deck height above ground 45 in.

® Takeoff over 50-ft. obstacle, land with
brakes only.

Airlines and manufacturers criticize
several of these requirements as un.
realistic. A cruise speed of 630 mph.
would cause inordinate fuel consump-
tion regardless of design. The 10-ft.
width of the cabin is narrower than the
12-ft. width advocated bv the airlines
since their conversion to the high-
density scating  philosophv  (five and
six-abreast seating) for future transports.
And the low, 45-in. height of the deck
would penalize the pavload because of
its requirement of more structural beef-
mg and different aerodvnamics, Douglas
Aircraft believes.
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> Why MATS Wants a Jet—Gen. Smith
told AviaTion WEeek: "My own beliet
1s that the most critical cargo MATS
will haul in war will be personnel.” That
makes the major requirement the same
as that of the airlines—speedy movement
of passengers whose time is valuable.

Gen. Smith explained it this wayv: In

another war, the U. S. would not only
be the arsenal of production, but would
also have large armies in the feld, across
oceans. The only wav to maintain
hoth effectively is to minmmize waste of
personnel’s brains and abilities. The jet
transport would do that.

“Thercfore,” he said, “I'm mainly in-
terested  in over-ocean  transport  of
people and high-priority cargo.” And the
et would be “terrific for air evacuation
of casualties,” he added, not only be-
cause of superior speed and reliability
but also the smoothness of the nide.

As for cargo, Gen. Smith emphasized
need for f.]]r:'l.’.u:h movement of small,
valuable, scarce loads like electronic gear
and fissionable materials. He cited “the
need for whole blood in Korea, and re-

called that big bazookas that were so
nrfrml:h called for there, just as they
started coming off U. 5. production
lines.
* Cargo De-emphasized—"Air transport
at this stage of the game is still a pre-
mium business,” Gen. Smith told
Aviation Week, Both the commercial
freight carriers and MATS are looking
for huge pavload capacities to cut umit
cost, he said, but he did not think there
is anvthing bigger than the C-124 sched-
uled soon,

He emphasized that MATS is not so
much a mover of bulk loads as a rapid
transit system for personnel and rela-
tively small high value bits and pieces
to many points.

He indicated that the carzo airlines
appear to be ahead of MATS in their
belief that a 100,000-1b. plane would
suve moneyv over surface transport on a
large proportion of the bulkier, lower-
value supplics.

Here again, the airhnes mav be ahead
of the Air Force on demand for trans-
port application of turbine power—
turboprop power in the case of heavy

Ca.20 planes. Although industry obsery-
Cr5 I’Li]UFl‘ that Douglas has a “Phase 1"
contract for design atu{h on a 100,000-
Ib.-payload transport, a Douglas ofhcial
denies it.

Convair and Douglas othcials are ap-

parently still trving to sell the idea to
the Air Force.
» Jet Transport—Thus it appears that
Air Force jet transport evaluation is still
enlv in the few-thousand-dollar paper
~Hcm'h phase, and there is some question
whether the turboprop 100.000-1h. cargo
plane is anv farther along—perhaps is
uLn farther off.

Gen. Smith said MATS is looking to
about 1960 on the present “svstem
studv”—which will go to the Pentagon
and the Air Rescarch and Development
Command in Baltimore long before
MATS sees it. Lockheed began its
“studv” contract last spring, but Boeing
and Convair have just started.

The studv was hastened bv Senator
Pat McCarran's criticism of the Air
IForce last spring for opposing civil ap-
propriations requests for jet transport
prototvpe construction. Such develop-
ment work might “divert” manpower
and facilities from higher-priority mili-
tarv projects, Air Force said.

Revise ILS Charts

Aeronautical charts for use with in-
strument landing systems have been
improved to meet civil and military re-
quircments.

Two colors are now being used for
easicr readability of data: base informa-
tion is black and aeronautical data i1s
in blue.

The profile box, formerlv on the
landing side of the chart is now on the
Jpl][ﬂd-ﬂ]l side and is similar to the
standard profile indicated on other
charts of the AL series.

The landing side of the chart has
been revised to include a relatively
large-scale drawing of the airport area
out to the middle marker and detail
information on approach and runway
hghting 15 given pictoriallvy and in
writing,

Also, the complete ceiling and visi-
bilitv minimums for civil pl me takeoff,

m]mg straight-in and  altermate  are

shown in the lower section for planes
with stall speeds of 75 mph. or less and
for over 75 mph.

[t has been unofficially estimated that
all the new charts will be finished within
1 VEear.
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Airlines Fight for
Far East Routes

Civil Aeronautics Board will re-allo-
cate airline routes across half the world
in its ““Trans-Pacific Certificate Renewal
Case,” just reported out of prehearing
conference by Examiner Thomas L.
Wrenn.

Major fights in the giant case will be:
® Pan American vs. Northwest for the
short Great Circle route from Alaska to
Tokvo, now operated by Northwest but
sought by Pan American. PAA operates
the longer mid-Pacific route, plus a stub-
end Scattle-Alaska route. PanAm may
not come out openlv for denial of
Northwest renewal but hardlv can he
expected to champion it,
¢ Northwest vs. TWA for a Tokvo-
Bombay route parallel to but not all the
way competitive with Pan American’s
Tokvo-Calcutta route.
¢ Pan American vs. both TWA and
NWA-To protect its India-Japan route
trom the proposed competition of the
other two lines.

Pan American probablv will hold on
to its mmor routes from India through
the Orient and across the mid-Pacific to
the 11. 5.

Although TWA would like to ask a
‘round-the-world extension all the wav
from India throuch Japan and across the
Pacific to the West Coast. tact mav pre-
vent such a request in this case. Pan
American. having no domestic routes.
would suffer a competitive disadvantage
it TWA got a "round-the-world route in
addition to its well-established and lu-
crative transcontinental U. S, market it
already has.

HELIPORT FOR FT. WORTH TERMINAL

When Ft. Worth's new International Air-
port opens early next year, one of its features
will be a designated heliport, marked by star
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Outlook is for Northwest and Pan
American to keep substantially those
major Far East routes they already op-
erate.

If any line gets a sccond India-
Japan route (in addition to PanAm’s),
TWA is considered more likely than
Northwest at the present time. TWA
already had India-China rights but was
prevented trom implementing that route
by the Communists.

Northwest and TWA would offer

“connecting”  'round-the-world  service
competitive with Pan American. Their
major advantage over Pan American
would lie in both having transconti-
nental U.S. routes to tap the interior
U.S. travel sales market.
» Other International Routes—Mean-
while, CAB is expected to deny motions
of some airlines to consolidate the U, S.-
Alaska and U.S.-Honolulu cases with
this trans-Pacihe case.

Also, Pan American is expected to be
icading contender for a trans-Arctic
ronte directlv linking the West Coast
and Northern Europe. as Seandinavian
Airlines Svstem plans now,

Nonskeds Get Permits

Two additional nonsked charter air-
lines, limited to using planes having
disposable loads up to 6,000 Ib., have
been licensed to operate into Canada
from Alaska by the Canadian Air
Iransport Board.

The ones granted permission to
fiy into the Yukon Territory and
British Columbia to points west of

120 mernidian longitude are Alaska
Coastal Airhnes, Juneau and Ellis Air
Lines, Ketchikan.

\

on ground in front of administration build-
ing. Facilities for fixed-wing aircraft are on
the other side of the building.

Rickenbacker Calls
Off ATA Withdrawal

Air Transport Assn. directors at their
annual meeting in Washington  last
week welcomed the return of Eastern
Air Lines president E. V. Rickenbacker
to ATA. Rickenbacker relented on his
threat to withdraw Dec. 31 becausc
the directors had refused to promise
Robert Ramspeck the ATA presidency
last spring.

Thev avorwded ofhcial discussion of
United Air Lines president W, A. Pat-
terson’s attack on the industry for op-
crating high-density air coach, which
he claims is unsafe and should be
curbed mstead of promoted by CAB.

In an informal conference, Patterson
explammed why he decided coach un-
sate. Other airline executives including
American Airlines, president C. R.
Smith disagreed with him, saying his
claims are not substantiated by the
record nor by his Comell evacuation
tests mn which passengers got out of
DC-4s in less than a minute and a-half.
Patterson said the tests showed that
passengers mght take three minutes in
a real emergency.

ATA directors approved membership
of the recently reorganized cargo car-
rier U. S, airlines (Shck and the Flyving
Tiger Line are not members).

They voted a January-June budget
unofhcially estimated at about $500.-
000, and debated once again an addi-
tional budget proposal for an ATA ad-
verhising program which would boost
air travel.

Members voted to defer start of a
proposed monthly sample survey of
trafhc origination and destination at
cities on trunk routes, pending further
study.

ATA also set up a committee to
study possibilities of copter operation
in regular lme haul over their certifi-
cated routes.

New German Airline
To Buy 24 Planes

(McGraw-Hill World News)

Bonn, Germanv—\Vest Germany will
buy 12 four-engine and 12 two-engine
transports from foreign firms for the
nation’s first poshtwar airline, scheduled
to begin operation when the Bonn con-
ventions concluded with the Allies go
into eftect.

The Transport Ministry also an-
nounced it will form a companv this
month to tum out equipment for the
airline. The carrier will be operated
with government and private capital.

The airline will operate scheduled
flights to the United States, South
America, the Middle and Far East,
Africa and to other European nations.
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House Criticizes SEC
On K-F Statement

A House Interstate and Foreign Com-
merce Subcommuittee last week criticized
Securitiecs and Exchange Commission
for approving Kaiser-Frazer Corp.’s 1947
registration statement, marking another
round in the K-F battle with Otis &

Co.. underwriters.

The K-F statement estimated cam-
ings of $4 million subject to year-end ad-
justment. The issue i1s whether the 54-
million estimate was misrepresentation,
Taking the side of Otis, the House group
declared that in approving the statement
“the Commission and its staff were
cither ‘asleep at the switch’ or deliber-
ately ignored the facts which were made
available to them.” The group intends
to continue the investigation.

I"I'-.|.-Jl. -
o .

Loaded to 45,000 lb., a Flying Tiger Line
C-46 freighter (in top photo) is seen 14,000
ft. over Santa Monica Bay, Calif., in level
flight with both props feathered. Answer:
The C-46 is kept aloft by an 850-1b.-thrust
Turbomeca Marbore Il French turbojet en-
gine mounted under its belly. In lower
photo, Tiger chief engineer Paul Miller
checks rear of auxiliary jet's control panel,
which is fitted with an antomatic graph
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C-46 FLIES ON AUXILIARY JET ALONE

recorder. The freight carrier and Cont-
nental Aviation & Engineering Corp. (Con-
tinental Motors subsidiary), licensed to build
the baby jet, have been working on the flight
test program for about six months. The en-
gine weighs only 299 1b., is 82 in. long and
has a 25-in. diameter. Both firms have been
working on the C-46 program in an effort to
determine the engine's usefulness in extend-
ing life of twin-engine transport planes.

having

high strength
fastener
problems 7

/%Jf/‘/ﬁff rivets

offer many solutions!
here are three—

accessibility

HI-SHEAR rivets simplify design and
riveting problems, They are ‘compoct,
require less tool clearance and have
the smallest "headed ends’ of any
high strength fostener.

HI-SHEAR rivets are visvally inspected,
rapidly and accurately. When the out-
side of the collar is smooth and neatly
trimmed the inspector KNOWS the col-
lar fills the grooved pin end. Only
HI-SHEAR trims the collar as it drives
— the positive check for tool wear, cor-
rect pin length and complete driving.

draws the work together

-:-!-2""'-"'-‘" 0 .".'-:li:l.n.;,m
P :I.’n'.i.'—’{*}.i:-’-;

The HI-SHEAR collar (opposing the pin
head and acting as own draw sel] ou-
tomatically drows the work together,
instantly and firmly. "Flashing™ which
occurs with conventional aluminum
riveting is eliminated, thus reducing
work spoilage.

your copy

of our 60 page booklet ""Riveting with
HI-SHEARS'' containing vseful installa-
tion ond inspection dala is owailing
your request.

UsS. and fareiga patents — frodemork registered

" ':. RIVET TOOL CO.

B924 BELLANCA AVENUE
LOS AMGELES, CTALIF.
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PROBLEM: To perform vi-
bration tests to MIL-E-5272
and other specifications.

SOLUTION: The MB Model
C-25 Vibration Exciter rated
at 2500 pounds force.

Shake testing gives a quick method of
developing a produet to withstand vi-
bration. Such testing is vital in aviation.
To meet the need, MB has applied its
specialized vibration engineering to de-
velop a range of shakers in wvarious
ratings for testing everything from
eglectron tubes to airframes,

The big C-25 model develops large
“hrute forces" to meet vibration re-
gquirements of specification MIL-E-5272.
It has heavy duty capacity for a wide
range of work, including fatigue test-
ing, shake testing of all types of elec-
ironic, electrical and mechanical com-
ponents.

One of the largest and most depend-
able electromagnetic shakers available,
the C-256 model is a good example of
vibration engineering that has made
MEB “headquarters" for products to iso-
late, control, reproduce, detect, or mea-
sure vibration. More information on
shakers in Bulletin No. 1-VE, Write us.

The widely used Pedestal MB
Mounts, too, are produced by...

MANUFACTURING COMPANY, Inc.
1067 State Street, New Haven 11, Conn.
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Capital to Protest
Route Restrictions

Capital Airlines is preparing a cam-
paign  to persuade Civil Aeronautics
Board that its major routes should be
freed from restrictions placed years ago
to prevent competition at  taxpaver
CXpense,

Now that the major carriers are off
subsidy, the airline claims, the arbitrary
limitations merely rob its profits to pay
the Big IFour—American, Fastern, TWA
and United. Capital will contend to
congressmen and CAB  that the re-
strictions  actually mav force it back
under subsidy.

» The Reasons—These arguments will
be presented:

The airline has long-standing appli-
cations to CAB for removal of restric-
tions on its New York-Chicago and
New York-Gulf Coast major route sys-
tems.  Approval of the apphcations
would allow Capital to fly direct to
major cities along the two routes,
rather than detour to small towns that
Frm'idu little pavloads on CAB-required
ocal service patterns.

Company representatives point out
that New York, Atlanta, Birmingham,
Mobile and New Orleans lie along a
logical flight route. But CAB limita-
tions prevent the carrier from serving
all these cities on one flight. Capital
savs CAB forces it to fAv half-empty
planes instead of one fully loaded trans-
port, keeping it on a non-profit basis
and hindering its ability to serve large
cities adeguately, Atlanta and Birming-
ham city ofhcials, the airhne says, will
uphold this argument in briefs before

| CAB.

» Casc Histories—Capital will cite two
cther instances in which it claims CAB
restrictions proved unjust and  uneco-
NOMmic:
e Coach curtailment. Remstitution of
an  obsolete government regulation,
Capital contends, has removed it from
a profitable coach business. First
scheduled domestic carrier to develop
aircoach, the lhine contends it was
pushed out of its own market when
larger compehitors entered it

Capital started the first coach service
—the mmdnight New York-Chicago
“Night Hawk” i 1948. For experi-
ment, CAB reduced its two-stop re-
guircment to one. Loads were heavy.
American and TWA followed with non-
stop service and CAB re-imposed the
two-stop  requirement on  Capital.
United entered the market, also non-
stop, and Capital was forced to with-
draw its “Night Hawk” flight becaunse
its “detour” operation was untenable
in the face of nonstop cempetition from
the other hines.
e Atlanta-Birmingham  loss.  Capital
started a nonstop New York-Atlanta

service last vear in competition wiath
IZastern, but withdrew it this vear be-
cause CAB limitations prevented service
of Birmingham and Gulf Coast cities
on the same flight, Eastern, not so re-
stricted, could afford a lower Atlanta
load factor.

Capital savs this also pomts up
another of its arguments: A non-sub-
sidized carrier does not need CAB to
tell it when competition s uneconomic;
the law of supply and demand will do
it more quickly and surely.

SEC Lists Aviation
Stock Transactions

Sale of 14,200 shares of common
stock of All-American Airways, Inc., by
Robert M. Love, president, leaving a
total holding of 52.145 shares, is re-
ported in a recent Sccurities and Ex-
change Commission report.

Also reported are the following sales
of common stock by officers and direc-
tors of Grumman Aircraft Engineering
Corp.: L. R. Grumman, director, sale
of 5,000 shares, leaving a total holding
of 161,000 shares: William T, Schwend-
ler, director, sale of 5,900 shares, leaving
a total holding of 50,100 shares; L. A.
Swirbul, director, sale of 10,000 shares,
leaving a total holding of 10,675 shares.

Other transactions reported by aviation
officials are:

® Beech Alrernft Corp.; Dwight 5. Wallace,
director, purchasa of 3,000 common shares,
making a total holding of 3,550 shares.

o Capitnl Aifrlines, Ine.; J. H. Carmlchael,

pragident, snle of 100 common shares, leav-
ing a total holding of 2,137 shares: Otto A
Deyfarth, director, sale of 200 common

shares, leaving a total holding of 200 shares,

® Coloninl Airlines, Inec.: Branch T. Dykes,
officer, sale of 500 common shares, total
holding.

o Consolidated Vultes Airernflt Corp.:
LaMotte T. Cohu, offlcer, sale of 1,000

common shares, leaving a total holding of
4,466 shares.

® Continental Air Lines; Joseph A. TUbl,
officer, purchase of 100 common shares,
making a total holding of 1,317 shares.

® Douglns Alreraft Co.; Edward H., Me-
Laughlin, director, purchase of 200 common
shares, total holding.

o Eastern Alr Lines, Inc.; Stuyvesant Pea-
body, Jr., director, purchase of 20 common
shares, in trusts, making a total holding of
80 shares.

® Fairchild Engine & Airplane Corp.; Floyd
8. Bennett, Jr., officer, sale of 200 common
shares, total holding : Earnshaw Cook, dir-
ector, purchase of 100 commaon shares, total
holding.

® Flving Tiger Line, Inec.; James E. David-
gon, director, sale of 2,000 common shares,
leaving a total holding of 7.800 shares.

® Lockheed Alreraft Corp.: H. B, Camphbell,
officer, purchase of 6§00 capital shares, mak-
ing a total holding of 2,000 shares.

® Pun American World Airways, Ine.,

Franklin Gledhill, officer, purchase of 521
capital sharez, making a total holding of
2,313 shares.

® Sperry Corp.; Reginald E, Gillmor, officer,
purchase of 400 common shares, total hold-
ing; Charles Ondrick, officer, purchase of
100 ecommon shares, total holding.

® Trang World Alrlines, Inc.; Powel Cros-
ley, Jr., director, purchase of 50 common
gshares, making a total holding of 1,200
shares.
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Jet Liner Ground
Problems Discussed

Necessity for mounting jet engines in
aircraft sufficiently distant from ground
level so airport pavements will not be
adversely affected by exhaust blast and
heat was stressed during a recent In-
ternational Civil Aviation Organization
symposium at Montreal, Canada.

British  experience with the DI
Comet jct  transport reportedly  has
shown no trouble of this nature, but
the U. §8. delegate to the conference
reported that difficult and serious pave-
ment problems can he experienced,
particularly when engines are slung close
to the ground, as in pods.

U. §. tests had shown temperatures
as high as 400-500 F at the ground
surface, And it is believed that use of
assist devices, such as rockets. after-
burners and other augmentation meth-
ods will bring on core temperatures
of 3.500-5,200 T and exhaust gas speeds
of 6,000-85000 ft./sce. Temperatures
24 ft. below the core and 25 ft. away
are approximately 700 T
» Grass Fire Problem=The British frel
that an engine height from the ground
equivalent to 31 times the diameter of
engine orifice, and mounting the engine
so that cxhaust gas axis is parallel to
the zround will insure safe operational
conditions.

Another recommendation was to re-
move grass from an area 100-300 ft.
from the end of runwavs to prevent
serions grass fires, Ground erosion near
pavements 1s another problem; in the
U. S. an asphalt cover running 300 ft.
behind runwavs has been used.

Jet fuel spillage also must be con-
sidercd. smce the fuel evaporates more
slowlv  than conventional fucls and
therefore has more time to damage
pavement.

Other portions of the svmposiom
brought out:

e Necessity for insuring that runwavs
have a reasonable friction coefhcient to
give high braking efficiency to offset

the aircraft’s lack of braking from the |

customary propellers.

e Taxiing of jet aircraft is expensive: |

The Comet uses up to 12 gal./min. or
approximately 70%% the rate used in full
cruising. Taxi-wav curves shonld be
such that the planes need not slow
down on turns.

® Because of the necessity of bypassing
piston-cngine aircraft while taxiing to
maintain economy, piston planes should
have holdine areas near the beginning
of the runwav.,

¢ Care must be taken in turning a jet
plane while engines are active to insure
safctv of ground personnel and equip-
ment. IFor the Comet, a 140-ft, margin
must be allowed from the jet onhee for
this reason.
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AUTOMATIC CONTROLS

25

and transport operations

Republic, Boeing, and other leading aircraft
manufacturers are using many Lypes of Aerotec
Automatic Controls in increasing numbers. These
controls are custom designed and built to meet
specific problems of high speed and high altitude
flight in today’s aircraft. Each Aerotec automatic
device passes rigid tests duplicating actual flight
conditionstoassureitsefficiencyanddependability,

The planes shown above are typical designs
that incorporate Aerotec Automatic Controls,
The Republic F-84F Thunderjet, a combat-proven
craft, uses Aerotec pressure switches and a new
dual float switch suitable for tip or pylon mounted
auxiliary fuel tanks. Boeing has long used Aerotec
valves, float switches, and pressure switches on

. TFTEW:;E g their famous planes,
P Swit 2
val Float Swite When you are faced with problems of auto-
Top Mounted

matic controls for flaps, landing gear and cabin
heater applications, fuel transfer, flow indication,
ete., contact Aerotee. One of our instrumentation
specialists is near you, ready to give prompt and
able assistance at any time. Call or write,

s « « for AEROTEC controls cusfoms
built to your needs contact THERMIX

AIRCRAFT REPRESENTATIVES

CLEVELAND 29, QHID GREENWICH, CONN. SEATTLE 1, WASH.
Jay Engineering Company John &. Hammond, [ne.
5413 Pearl Road 45 E. Pulmam Avenge 1529 - 9th Strest 1102 W. Glencaks Bivd.

DAYTON 3, OHIO ROSLYMN HEIGHTS, L.I., N.Y. WICHITA 17, KANSAS
Jay Engineering Gompany John 5. Hammond, Inc. John E. Freeman & Asioc.
1517 East Third Street 25 Edwards Street 5301 E. Kellogg

GLENMDALE 2, CALIF.

Project Engineers

THE THERMIX CORPORATION

Canadian Affiliates: T. €. CHOWN, LTD. GREENWICH, CONNECTICUT
1440 51, Cotherine 51, W., Manlical 25. Quebec » 983 Bay Street, Toronto 5, Ontarlo

THE AEROTEC CORPORATION

AIRCRAFT DIVISION GREENWICH, CONNECTICUT

Designers and Manulacturers of Automatic Controls— Valves: Regulating, Relief
and Check tvpes— Pressure Switches: Gage, Altitude, Differential and Absolute
Types— Float Switches: Top, bottom or side mounted —Single, Dual, or Tandem.

Jehn E. Freeman & Assoc. Forsnas Elllill'llﬂ'fﬂi Company
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‘ EQUiE

e SAFE
® CONVENIENT

® EFFICIENT

PORTABLE JET ENGINE PRE-OILER

Portable tank-trailer with electrically
controlled oil heater. Capacity: 20 gal.
in sump; 60 gals. for dispensing.
Pumps 10 to 15 g.p.m. Manifold
provides for pumping from outside
storage or plane to trailer tank; or
from trailer to planes. Inlet has line
stramner with 100-mesh Monel basket
on suction side of pump.

= LUBE-R-PLANE

for jet or conventional planes

&

Tank equipped with 6-in. hinged-type
safety All cap with triplex vent, spring
loaded to prevent excessive pressure
build-up. Service doors in non-skid
plattorm for easy access to fill cover,
thermometer, liguid level gauge, pilot
light, thermostat and pumping unit.
Lube-A-Planes in other tank types and
in 1 to 6 barrel models for dispensing
oil direct from refinery barrels.

Specify LUBE-A-PLANE

HARMAN EQUIPMENT COMPANY

3605 East Olympic Blvd., Los Angeles 23, Calif.
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PILOTS PREFER

—

ENSENICH
R

THE PROPELLER THAT'S

Mm%/gfa

On the field or in the air
...anytime or anywhere. ..
you'll see more personal
planes equipped with
Sensenich propellers than
any other make.

METAL.. . Fixed Pitch
CAA approved up to 125 hp.

SKYBLADE.. . Controllable
CAA approved up to 165 hp.

wnnn & w w F;H'-d F.Il'.h."l
CAA approved up to 225 hp.

TEST CLUBS
up to 5000 hp.

Write for bulletins and price list
SENSENICH CORP., LANCASTER, PA.

Prompt repair service on all makes
of wood propellers from Sensenich's
PFROP-SHOP,
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For Dependable
Hose Connections

' WITTEK
= . STAINLESS STEEL

Clrecidiore.

HOSE CLAMPS

TYPE WWD (Tangential-
with one-piece housing)

TYPE FBS5S [Radlal-
with floating bridge)

WITTEK

Manufacturing Co. @

4305-15 West 24th Place, Chicago 23, Hinoks

Conform to Navy & Ai Force Specifications—C.A.A. Approved

Patterson Sees Need
For Short-Range Jet

Designing the jet airliner to be econ-
omical at distances under 1,500 mi. is
one problem that has to be licked, as far
as United Air Lines is concerned, Presi-
dent W. A. Patterson told members of
the Investment Bankers Assn. meeting
recently in Hollywood, Fla. “Only 13%
of our trafhc goes over 1,500 mi.,” Pat-
terson said, . . . and the jet liner will
cost about 54 mullion and any airline or
manufacturer which makes a mistake in
its sclection of the type of plane is apt
to go bankrupt.”

The British, he said, are buyving pres-
tige with the Comet. U, §. airhines are
studving designs that will travel at 530-
550 mph., climb 1,000 fpm. and cruise
at 40,000 ft., Patterson told the bankers,
but it will be 1958 or 1960 before jet
transports are seen in quantity.

Patterson mentioned UAL’s move to
reduce the number of seats in its coach
services (Aviarion Week Dec. 8, p. 13)
as “'a decision . . . in the interests of
safetv. We will stay in the coach busi-
ness, but we are not going to squeeze
every last nickel out of the plane.”

He also said that the carrier is studv-
ing new ground facilities, including air-
plane docks, to improve efficiency and

| reduce costs,

CAB Moves to Curb
Agency Deceptions

In its first move to use its recently
granted power over air ticket agencies,
Civil Acronautics Board has started
enforcement action against Skycoach
Airlines Agency for “misrepresenting”
itself to the public as an airline instead
of an agency,

The Board also issued a list of 13
agency practices that it beheves punish-
able under the Civil Aeronautics Act as
amended to cover agencies by the last
session of Congress.

Chief violations are interpreted by
the Board as price switches from ofhicial
tarifts hled at CAB; failing to make re-
funds promptly; and ticketing a pas-
senger when the agent does not yet
have a contract with the airline to pro-
vide the promised service.
> New System—Amos Heacock, presi-
dent of Air Coach Transport Assn.,
promptly wrote CAB Chairman Oswald
Ryan that ACTA was eager to cooperate
in stopping unfair agency practices,

Heacock told Ryan that ACTA had
been working with International Busi-

| ness Machines Corp. to set up a uni-

versal ticket card form and ticket con-
trol syvstem to be controlled by the
prime agencies—who book space on re-
quest of the sub-agents. Heacock asked

| that CAB study the proposed system
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and decide whether it would satisfy the
letter of the fair practices amendment.

If not, he urged that an exemption
for the system be issued, recognizing
that the Act's intent is satished and
that the technical violation is a neces-
sary part of the nonsked industry’s pe-
culianties.

Promising cooperation to clean up
unethical agency practices, Heacock
wrote that “it is planned that the Air
Coach Transport Assn., as a ticket agent
(although engaged almost exclusively in
ticketing men in uniform), shall make

complaints to the (CAB) Ofhce of En- |

forcement against any or all other ticket

agents engaged in ‘unfair or deceptive |

practices and unfair methods of com-
petition or who are guilty of olfering
rebates or of overcharging the general

public.” "

Atlantic Airfreight
Case Delay Forecast

The trans-Atlantic airfreight case
—which started in 1947 with apphca-
tions of Seaboard & Western and
Transocean Airlines for cargo-only
certificates—has only a 50-50 chance of
decision in 1953, Civil Aeronautics
Board has denied Seaboard’s request
for consideration of the case on the
present record.

So the case is now dehnitely slated
for complete rehearing. It is broad-
ened to include six applicants plus the
two principal intervenors Opposing
CAB 1ssue of the new certificates—Pan
American and TWA.

The Board plans trial examiner
hearing by Mar. 1, 1953. But the
Board mav not make that preliminary
deadline. First exhibits are due about
New Year’s Day, with rebuttal exhibits
due 15 davs later.

Applicants in the case are: Sea-
board and Transocean—original appli-

cants; European-Amerncan—third applhi- |

cant, whose case was consolidated from
another; and Flying Tiger Line, Trans
Caribbean and Owverseas National—
new applicants since the case was
opened for rehearing.

Flying Tiger Moves

Flving Tiger Line has moved its New
York area operations headquarters back
to Newark Airport from its temporary
location at Idlewild. The carrier set up
headquarters at Idlewild following the
shutdown of Newark last winter.

All New York area flights will be
centered at Newark, but the carner still
15 operating 1its Idlewild shipping docks
and those at 474 Tenth Ave. in New
York. Flying Tiger will open a big
maintenance and operations base at
Westchester County Airport, N. Y,
next vear.

AVIATION WEEK, December 15, 1952

SEARCHLIGHT SECTION

We desire personnel of the highest caliber—experienced in the
field of airborne automatic electro-mechanical control equipment.

ENGINEERS

MECHANICAL DESIGN
ELECGTRONIC
SERVO

This work deals with the manufacture and develop-
ment of highly complex equipment of the most ad-
vanced type in a new and
established firm with 20 years of successful experience
in the precision instrument field.

We cife a few of the good reasons why you might like

fo join our organization . . .

DESIGNERS-LAYOUT MEN

ELECTRONIC
MECHANICAL

expanding division of an

® We have a Junior Engineering Training

SALARY increagses are based on merit
and Initiative—iwo weeks VACATION,
HOSPITALIZATION BENEFITS. GM'S
ewn I[NSURANCE PLAN—POSITIONS

ARE PERMANENT due to long range
manufacturing ond developing pro-

grams—EXPENSES Incident 1o inter-
views and moving all absorbed by
company—HOUSING and LIVING
CONDITIONS among the best and {in-

Program of one year for inexperienced
engineering graduates. Opportunily lo be-
come acquainted with all phases of
industry.

® For the convenience and direct use of
engineers in our Engineering Department,
we have our own medel shop where high-
est skilled mechanics are employed.

® Educational opporiunities for advanced
degrees available at U. of W.. Marquette,
Technical engineering ollered at Milwau-

esl of any along Lake Michigan.

« « » @ll inguiries answered—write or apply . . .
% AC SPARK PLUG DIVISION

GENERAL IMIOTORS GORPORATION

1025 E. KENILWORTH PL.

kea Vocational School.

MILWAUEEE 2. WIS.

AIRCRAFIT

Rotary Wing
Personnel

Project Engineer—
Blade Design

Designer & Layout
Men

Detailer
Aero Dynamicists

Stress Analysts
Checkers

Challenging New High Speed
Aircraft

Long Range C.A.A. Program
Liberal Employe Benefits

Apply Personnel Dept.

JACOBS AIRCRAFT ENGINE

COMPANY

750 Queen St.
Phone Pottstewn 3000

Pottstown, Pa.

OPPORTUNITY

FOR

HYDRAULICS ENGINEER
IM

TULSA, OKLAHOMA

Qualified to Design
and Analyze Alrcrait

High Pressure Hydraulics
Systems and Components

Administrative Abilities
Desired

Salary Open and Dependent
Upon Experience and
Ability

Direct Inguiry to

J]. L. JOHNSON

Engineering Personnel Manager

DOUGLAS AIRCRAFT COMPANY, Inc.

Tulsa Division

TULSA, OKLAHOMA
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SEARCHLIGHT SECTION

- Engineers -~

OTHER TECHNICAL PERSONNEL

Needed

DALLAS, TEXAS

T

AERODYNAMICS | CONTROLS

POWER PLANT WEIGHT CONTROL

ELECTRONICS LIAISON

STRESS ANALYSTS MECHANICAL

SERYO MECHANISMS MATERIAL PROCESS

STRUCTURES LOFTSMEN
ENGINEERING PERSONNEL SUPERVISOR

DRAFTSMEN

HOUSING AVAILABLE - TRAINING FACILITIES - PENSION PLAN
PAID VACATION & HOLIDAYS - GROUP INSURANCE
EXCELLENT WORKING CONDITIONS

ATTENTION BOX 6191
ENGINEERING DALLAS
PERSONNEL TEXAS
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EXPERIMENTAL
TEST PILOT

Our Flight Test Section has immediate opening for an
experimental test pilot for the flight testing of high perform-
ance fighter aircraft. Duties include carrying out all phases of
experimental and engineering flight testing, including per-
formance, power plant, stability and control, and contract
demonstration testing.

Applicant must have previous experience as an experi-
mental test pilot or be a graduate of the U. 8. Navy or U. S.
Airforce Test Pilot Training School. Jet flight experience
required;: Formal engineering training desirable.

If interested in further consideration for employment as a
test pilot with this thirty-five year old designer and producer of
U. S. Military aircraft, submit letter of application outlining
flight experience and educational background to Engineering
Personnel Section, Chance Vought Aircraft, P. O. Box 5907/,
Dallas, Texas.

CHANCE VOUGHT
AIRCRAFT

2 S N
et —
Dallas, Texas
DIVISION OF UNITED AIRCRAFT CORPORATION
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California Opportunity

For Acoustics and Yibration Engineers

To conduct tests and analyze
problems in acoustics ond
vibration fields related to air-
craft and associated products.

FOR FLIGHT TEST ENGIMNEERS

To engage in planning, testing ond
analyzing flight test data obtained
on Douglas prototype commercial
end military aircrait.

Salary open and dependent on ax-
perience and ability.

Contact Mr. W. H. P. Drummond,
3000 Ocean Park Boulevard, Santa
Monica, California. Phone: Exbrook
4-3241, Extension 339.

DOUGLAS, AIRCRAFT COMPANY, Inc.
SANTA MONICA, CALIFORNIA

ENGINEERS

New division of young organiza-
tion in New York area with un-
limited possibilities for advance-
ment. A chance to get in on the
ground floor.

2 YEARS OF EXPERIENCE INM

Aircraft Accessory Test Equip-

ment and Test Stands - Electri-

cal - Hydroulic - Mechanical
Electronic

o PROJECT ENGINEERS
e DESIGN ENGINEERS
e HYDRAULIC ENGINEERS |
o ELECTRICAL ENGINEERS
o ENGINEERING DRAFTSMEN
o ELECTRONIC ENGINEERS

Replies Will Be Held in Strict Contidence

P-6262 Avialion Week
330 W, 42 51, New York jﬁ, h,, Y.

CO-PILOT MECHANIC

Exp. co-pllot mechanic on new Executlve Twin
Bescheraft pased 'n Maryland, Muost hold A & E,
Pllot Commercial certificates & reasonabls amount
Instrument exp, Bxtensive Twin-Beech mech. axp.
requlred,

P-5979 AVIATION WEEK
330 W. 42nd 5t. Mew York 36, H. Y.
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ESEARCH

" DEVELOPMENT

forge the KEY to America’s fufure in the AIR
take YOUR place . . . with GOODYEAR AIRCRAFT

The continued and steady growth of established research and development projects
presents a number of unusual opportunities for outstanding and experienced men. |

SCIENTISTS ENGINEERS DESIGNERS

Positions are available in our organization for qualified personnel in the following
fields:

Stress Analysis

; ® Electrical Systems ® Structures .
® Circuit Analysis ® Aerodynamics * Flight Test
®* Analog Computers ® Applied Mathematics  ® Missile Design
® Servomechanisms ® Electronics ®* Dynamics

” ® Test Equipment ® Physics ®* Microwaves

j& Openings also exist for welding engineers, civil engineers, and mechanical engi- °

neers with experience in metals fabrication; and for personnel with ability and

i | experience in technical editing, art, and motion pictures. : '

2 Positions are available at several levels, and inquiries are also invited from recent '
graduates. Salaries are based on education, ability, and experience. Liberal salary,
vacation, insurance, and retirement plans are yours if you qualify.

. If YOU are interested in a secure future, write, giving full details, to |
g | Mr. C. G. Jones, Suinwﬂ;Fersunnel Department.
Ry i Fy!

g

T
* {9 L
l I | A 4, il
., = 7. N GOODSYEAR )
= | e s oS AIRCRAFT = -
T — ::_:-_'_:"L‘:_‘ e i

GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon Road, Akron 15, Ohio
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We honestly don’t know if we
will see it in our age

We do know that

THE GLENN L. MARTIN CO.

will continue to lead the way in
aeronautical innovations

CAREER OPPORTUNITIES
for

ENGINEERS

Civil, Electrical, Mechanical
Electronic, Aeronautical

| MATHEMATICIANS
' PHYSICISTS

in
AIRCRAFT WORK

Excellent employee benefits including
periodic merit review system, pen-
sion, insurance and vacaton plans

Clean, modern, daylight offices lo-
cated in suburban Baltimore, Excel-
lent and plentiful housing available

INVESTIGATE NOW

Submit confidential resume with full
details of education and experience.

Personal interviews can be arranged,

THE GLENN L. MARTIN CO.

302 Techmical Employment
Baltimore 3, Maryland

Developers and Monufocturers of: HI:‘VI
| PSM-1 Marlin scaplanes ® Air Force B-57
Canberra night intruder bombers ® Air Force
B-61 Motodor pilotless bombers @ Hﬂ‘\T
| P4M-1 Mercator patrol planes ® Mavy KIM
Plover target drones ® Mavy Viking High-
altitude research rockets ® Air Force IH—E'I
developmental toctical bomber #= Martin
agirliners ® Guided missiles & Electronic fire
contral & radar sésh_'-m: ® Leaders in Build-
ing Air Power to Guard the Peoce, Air Trans-
port to Serve It

Pioneers in Aircroft since 1909

ELECTRONICS ENGINEERS

WANTED
SOUTHERN CALIFORNIA

Attractive opportunities offered to
Engineers experienced in and quali-
filed 1o design aircraft flush an-
lennas and radomes.

Complele modern facilities for labo-
ratory testing and evalualtion awvail-
able.

Salary dependent upon experience
and ability.

Contact Mr. ]. C. Buckwalter,
Chiel Engineer

DOUGLAS AIRCRAFT COMPANY, Inc.

Long Beach, Califernia

KEY DESIGN
POSITIONS

ENGlNEERS

=llayes

HEATING hHD VENTILATING
POWER PLANT
HYDRAULIC
ELECTRICAL AND RADIO

FOR MEN WITH
AIRCRAFT EXPERIENCE
ALS0
POSITIONS OPEN FOR TECHNICAL
WRITERS ANMD ILLUSTRATORS.

Reply to Executive Engineer

HAYES
AIRCRAFT CORPORATION

Birmingham, Alabama

SALES REPRESENTATIVE

For Dallas—Fort Worth arca, and for
Connecticut—MNew York area

Represent midwestern accessories manufacturer.
Essential te have thorough knowledge of Alr-
craft industry relative to occessories for Jet
Engines ond Airframes. Please submit cem-
plete education and employment abstract. All
replies will be treated confidentially.

SW-8050, Aviation Week
20 N, Michigan Ave., Chicago 11, [Ii,

REPLIES { Box XNo,): ..-l,dd:l'-!'r# to office neares! you
NEW YORK: 330 W, (2nd Bt. (36)
CHICAGO: 320 N, Mirkigan Ave. (11)
NAN FRANCISCO: 68 Post St. 1 4)

POSITIONS WANTED

ATR PILOT—Presently emploved as Airline

Capt. on DC'ss. Approx, 7000 hrs.—age 20,
Wil go anywhere—foreign or domestic. 11l
always do my best. PW-6117, Avintion Waeaal.

EXPERIENCED PILOT. Over 10,000 hours.

Multi engine experience in  Beecheraft,
Laodeatar, DC-1. DC-4, Constellations,. 6 yvears
foreipgn service., Degire position In U.BA.
PW-6040, Aviatlon Week.

FERRY ANYTHING to or from West const—
Mid-West next six months, for plane expanse,

return only. Comm. pilot all land, sea, rotary.

rates. Apt. 508,535 Geary, Ban Francisco.

USAF pilot navigatar., 1200 hra. pilot. ASMEL:

Flight Instructor; Instrument: A&E. 660
hrs, eivilinn piloet. Military experience B-25,
C-47, Ape 27, Non-drinking. College gradunte.
Married. Pleasant personalicy. Excellent
worker. Seelk permanent position. Love flving.
I"'l.'!. -GRET, .|“|'l.:|1llin11. "|."|| rr'l-[

— = — = e —

F-I‘JE SAI.E
CIRS Conversion Exeeutive Twin Beechernft,
Dual panel, Delux chairs, Soundproofed. Neaw

exioarior paint job, Now in eorporote use. E'l:l_'rn-
plete apee. on regqueat,. Write Atlantio Aviation
Hervice, Ine,, Box 1709, Wilmington, Del.

""u-r-vr Aero '[‘-nmmn.n-:]t-r for sale with Immediate

ilelivery., Absalutely new and never used
Sewly manufiaciured, Offered at regular list
prica, Melntire Associates, 500 X, Ervay,
Dallas.

Your Inquiries to
Advertisers Will
Have Special Value...

—for you—the advertiser
—and the publisher, if
vou mention this publica-
tion. Advertisers value
highly this evidence of
the publication you read.
Satisfied advertisers en-
able the publisher to se-
cure more advertisers and
—more advertisers mean
more information on
more products or better
gervice—more value—to

YOU.

AVIATION WEEK, December 15, 1952

CHIEF OF EXPERIMENTAL
FLIGHT TEST

Degree in Enginenring, with further knowladge
uf ajreraft Instrumentation, Vibrations, Power
Plant and Asrodynamics of Helleopters. Five
tn ll.hl: ars axperlence In Flight Test Engi-

sering, two of which should be in flight tmat-
Ln-n helicopters, Experience as a halicopter

silat highly desirable but not mandatory. At-
tractive salary, liberal bensfits, moving ex-
penses, If wou qualify, write immediately.
giving full resume of training and experience
fti—

W. J. HATCHER
EMPLOYMENT MANAGER

PIASECKI
Helicopter Corp.

MORTON, PA.
A Philadelphia Suburb

LOCKHEED PV-1

Speed 260 mph (T.A.5.) - Range 1500 Mi.

We haove several Lockheed PY-1 Venturas that
are ready for immediate flyaway. They are now
un:nurzrud Aircraft are 'm: low time—one
hoving o total of only 440 hours since new.
These :.h:fu are in unusually fine condition.
Will stand rigid inspection.

These Ships may be inspected

at Fort Wayne, Baer Field
Call or Write
LEEWARD AEROMNAUTICAL
Fort Wayne, Ind. Ph. H-2145

DOUGLAS C-47D

1000 hrs. total time, zero time on engines,

props., and occessories upon sale, corrosion
free .... - . 260,000

I.OCI(HEED I.ODESTAR

Model 18-56, serigl #2538, 2600 hrs. total
time, zero since overhaul, plush airline interior,
corrozion fram . ........cccoocbeiries $38,500

AMERICAN AIRCHAFT CORP.

Dept. A.W. Tetorboro Alr Terminal
Tetabhoro, N. I HAsh'k His B-0270, 1482

'R-1830-92's
IMMEDIATELY AVAILABLE

R-1830-92 Pratt & Whitney ENGINES.
Zero (ime since CAA approved com-
mercial overhaul P A C warranty. Com-
plete with standard accessories. Pre-
served and boxed for long time slorage.
$2.450 each. Exchange for time run-out.
For lurther information write

PACIFIC AIRMOTIVE CORPORATION
2940 HOLLYWOOD WAY
BURBANK, CALIFORNIA

FOR LEASE
DC3

28 Pass. Sects. Deluxe Interior. Gross T.0.
26,200. Low Rate. Availlable Immediately.

MIAMI AIRCRAFT SALES

P. 0. BOX 24, MIAMI SPRINGS, FLA,
TEL. &4-3921

AVIATION WEEK, December 15, 1952
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SPECIAL OPPORTUNITIES FOR

SENIOR ENGINEERS

Convair in beautiful, sunshiny 5an Diego in-
viles you to join on "engineers” engineering
department. Interesting, challenging, essential
long-range projects in commercial aircraft, mili-
tary aircraft, missiles, engineering research and
electronics development. Positions open in these
specialized fields:

Serve-mechanisms
Acrodynamics
Thermodynamics
Operation Analysis
system Analysis

Elecirical Design
Mechanical Design
Structural Design
Structures

Weighis

Generovs brovel allowonces to those accepted.
For free brochure, write Mr. H. T. Brooks,

Engineering Dept. 200

CONVAIR

IN BEAUTIFUL

SAN DIEGO

1302 PACIFIC HIWAY
SAN DIEGO 12, CALIFORNIA
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HARD TO GET=NEW PARTS

Bargain prices—Large quantities

Starters Starter Motors Actuators

SPECIAL

AN CONMNECTORS

Certified A-4 Bomb Releases

PHIE=SA N SV 436 1B40L or R
3I06—AN 3108 1500 Fuel Air Ratio Indicaters,
Write for listings. NEW

S—|F and S-1FR

Eclipse 420-10A Juack & Heintz 1795 AN
Eclipse 427 Eclipse =10 AN
Eclipse 427-14 Eclipse 620N 104
Eclipse 429 Falipan 163-13A, 14A
Eclipas 436-10A Ecolipas TiER=1
Eclipse 447-18 Eclipse | EXTHRI=2
Eclipse 447-10A4 Eclipse 12441
Eclipss 436-26 Fclipee A51-1A |
Eclipss 808-A  Eclipse TUS -1
Eclipas 947-9 Elipae ARSH—-6, B 10
Eclipse 3260 Fi:li pen TB6-1
130V RI

J. & H, JHST  Jock & Heints JHSLR
J. & H. JHSAF Jock & Heintz JHSRD

—

LOT SPECIALS DURING THIS AD

All Items New, Original Boxes

1 Sk ANILGL=10 Cirewit Breakers—i%¢ ea, for
lot. Mid. hy Wooda,

150 Scintilln Type EP<E [gnition Switches
Dwg. §F 10=22356—T0¢ ea. for Lthe lot.

30 Hart 5601248 Prop Feathering Switches
(HESP 54.267) 758 ea. for the lot.

204) Fomerson DNAOFO-447-0417 Double Shaft
IHP, 12V 5500 APM Motors=—3$31.75 &a.
feir l.!||1 'I]-L

125 B=7 Fall ot Lights—§1 .35 eu. for tha lat.

SCINTILLA MAGHNETRO PARTS
Description

Part Number Quantity

I i e dimiers 10=]12503Y JE0n
Adapters 10-17276 A5G
i SpnwarEs 10=15541 [ ke
I0=17514Y 507
I ower Iik=17T%RE1 sl
A xle 1—=19905 GAZ
Plates 10=Z4412 11
Shield 108372 B0
Shiedd In-=B3T3X 05
Nadio Shield 1-9757Y 176
Radio Shi=ld =9 T60Y h3
Eeintilla DF1aR N HEL
| Lisad)

Felinon Mapneto SFul.l 10
Edison Magneto SFul.I} e
& ey
B-25 Lunding Gear Struts -1, ESA, elc. Gienarators

Curtia Prop Govermnirs (=1 Auto Pilot Parta

ARC 4 Transceivers
GRALOAJAITC Maolors
Armamant-—All Typrs
Fropeliers & Blades

R14B Gunaight Muotors
Dxygen Eqgquipment
Wricht and P.W. Parts

Instruments—Many types

Prices Based on QUANTITIES ORDERED

This is only o small part of our inventory. Send us your ingquiries and offerings.
Our Speciolty—Armament, Remote Control Turret Parts for B-29, & Accessories of
all types. All items carefully stored in our large, heated, modern warehouse,

PROMPT ATTENTI

ON TO ALL IMQUIRIES

CALL—WIRE—WRITE

H. Z. ROSENBERG & CO.

Wa. 4631-2

701 Seneca Street, Buffalo 10, M. Y.

® R-1830-92 .......: 00000
® R-9B3-AMI-3 ............

ALL WORK AND ENGINE SALES CARRY OUR 100 hr. WARRANTY

$3200.00 Each

These engines are 00:00 time since C.A.A.
approved overhaul and have had ACES
C.A.A. approved oulside in lubrication
sysiem blower to thrust plates incorporaied.
They have also been block tested in our
modern test cells and have been prepared
for long term storage.

C.A.A. APPROVED OVERHAULS

.............. £3000.00 ea.
£1950.00

J
AIR CARRIER ENGIME SERYICE Inc. x
C.A.A, Approved Intl. Airport Branch G &
Repair Stotion No. 3604 P, 0. Box 236, Miami 48, Florida *"-'r; o
I Cable “ACEMGSER" ENGImE
| HANGARS BEECHCRAFTS

FOR SALE

All Steel packaged for shipment :umglﬂ-.
2 sizes: 194’ x 200°—148' x 162
Immediate Delivery—We erect anywhere

ANDERSON AIRCRAFT CORPORATION

Sawtslls Blvd.. Lea Angeléas 25, Callfernia
IB?I'TﬂlI'II.'H' i-.III-!-E . Arizrona 3-2841

Guaranteed to be os represented,
— BEECHCRAFT DISTRIBUTORS —

Tel: HAshrouck Heights 8-1740

ATLANTIC AVIATION CORPORATION
P. D. Box 146, Hashrouek Heights, M. J.

For immediate delivery, four excellent Twin-
Beecherafts and three like new Bonanzas,

| INSTRUMENTS

Authorized Factory Sales
and Service

for

* Eclipse—Pioneer

* Kollsman
*U. S. Gauge

C.A.A, Approved Repair Station
#3564

Contractors to U. 5. Air Force

Qur stock of instruments is one of the
largest in the East.

IMMEDIATE DELIVERY
CALL ® WIRE o WRITE

INSTRUMENT ASSOCIATES

Telephone: Great Neck 4-1147
L!!I Great Meck Rood, Great Neck, M. Y.

Telegraph: WUX Great Neck, N. Y.

EXECUTIVE AIRCRAFIT

Sale DC-3s Lease
READY FOR DELIVERY

| Owned by us On our premises

Engines Interior Equipment
1830-62 OH Airline Airline
PW1530-02 Super OH Airline Airline
PW1830-75 new Kxscutive  Executive
PW1830-02 Airline Airline
Wright 203 OH Airline Airline
Wright 202 Exeoutive  Airline

Wright 202 OH Exeoutive Exeeutive
Modifications to your specifications.

Lambert Field St. Louis, Mo,

REMMERT - WERNER.Inc.

DC-3's

Several Former Scheduled Airline DC-3
Aircraft Are Mow Available For Immediate
Sale.

Contact Owner Direct

KIRK KERKORIAN

Los Angeles Air Service

Municipal Airport
Hawthorne, Calif. Osborne 60411

AIRLINE SEATS
for DC3—DC4—DC6,
aond Lockheed Constellation

Warren McArthurs, Hardman,
Douglas and Payloads. LO and

Hl Density—Singles, doubles,
triples. Delivery from stock.

TRANSPORT AIRCRAFT—ENGINES

IRLINE EQUIPMENT CORP.

Newark Airport,Newark,N.J.
MARKET 2.-09463-4
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WHAT DO YOU NEED?

Buy from one of America’s largest stocks of

UNUSED AIRCRAFT PARTS

1500 COMPLETE UNITS
OXYGEN BREATHING
EQUIPMENT

For high altitude Ffying—new surplus—
complete, ready for use. Manufoctured for
U. 5. Movy. Avaoiloble for inspection,
Priced at a fraction of original cost.

Quantity

1 CARLOAD

Miscellansous Engine Parts

750 OXYGEN and CO. CYLINDERS

Yarious Sizes—Shatter Proof
High pressure—with valves

MISCELLANEOUS COMPONENTS
(Many Htems In thls group have net besn llsted In previcus ads.)

Gluantity Part Me. Mig. Deseription
0 346001-0 Eclipse Compam
11 148601-1F-81 Eclipse Gyre Indlcator
LA 8eaTY13zse W g pton ON Temp Indicator
40 119862 Weston Carb, Al Temp Indicator
10 15401-1 Eclipsa Amplifier (PB10)w/ED3 MOUMNT
&b 10078-1 AG Eclipse Gyroe Indicator
&% co-9 Ezlipss Cluich Switch (PB10)
57 MF45-3911-207 Yicksn Hydraullc Pump {3000P50)
127 PF4-713-208CE Wicken H wlic Pump
75 1416-1%E Eclipse Starter
14% 28008 Adresgarch Jack (Cowl FLAP)
43 AN4103-2 Clifferd Bram (Valve #U4785) Oll Cooler
180 MF=T13-15A Vickers Hydraullc Pump
550 TFD 8500 Thompeon Fuel Booster Pump
1958 D7818 Adael Antl-icer Pump
250 AM4014 Erie Mater Wobble (D-3) Pump
1000 AMSTED-2 G.E. Whaeel & Flap Position Indicator
ADD AMNSTED-7 Wegton Wheal & Flap Position Indicater
115 P4CAZA Parker Primer
70 AM3IZI3-1 Scintilla lgnition Switch
450 A0 (Q4=-3192258) MNasco g:,lqﬂ.un Switch
20 IH950-R Jack & Helnx r Motor
53 AMNA203-] Bendlx Aerumulator 10"=1500 P.5.1
140 K14940F Marquatie Windshleld Wiper Kit
188 EYLC-2334 Barber-Colman Control
11 12086-1C Eclipse Amplifie
250 S58-1A Eclipse Oil Separator
100 T16-3A Eclipse Generator (MEA-IA)
i Le] 18 Edwards Horn
230 221-8 Stewart-'Warner Hester (200000 BTU)
27 S041H-1 46 A Cutler Hammar Relay (B-12)
e 0455.D B Cixvaen Requlator
&5 AS5DCe COe Mig, Co, Fir:Eht:.:tm
I8 4 S6H4-2 4 Eelipsa Ol Separator

ENGINE QUICK CHANGE UNITS Applicable to GRUM-
MAN FM-1 AIRCRAFT. COMPLETE with ACCESSORIES

43 PIEC

2000 OIL COOLER
ASSEMBLIES W/VALVES

From 5 to 16" diameter

18 PIECES ENGINE QUICK
CHANGE UNITS APPLICA-

BLE TO CONSOLIDATED
VULTEE B24D

Manufactured by Harrison Radiator Co.
and United Aircraft Products

1 R1820-52 Low total time zince neaw
16 R1820-54 Low total time since new

PRATT & WHITNEY
1 R1830-43 LTSO

TURRET PARTS

Huna.h:'l'ulrltil h]'HII for
naral Electric

Control units—grips—moters|enameled Monufactured by
lidynes, atc.

Quantity
166 1045 A, Bewlng
500 35058 .
130 BE8E
B14 35814

185,000

Qluantity

AIRCRAFT ENGINES

WRIGHT
Quantity

d R1820-60 Low total time since new
4 R1B20-62 NTSH

500 LBS

Michroma Alloy Wire 0031

Driver-Harris Co.

PRATT AND WHITNEY
AIRCRAFT ENMGINE PARTS

Part Mo, Dassripen

48361
48363
48392
48451
16236
84289
B4487
B4591C
48350-D
84083
B40R4
84083

CARBURETORS!
MAGNETOS!
SPARK PLUGS!
(] i Part Ma. D iptio
YeeT PD12K10 Sombars Injaction
Carburelor
19 1375F Holley carburetor
407 SFOLM-% Bendix Scintilla
{manufacturer's Magnelo
parl Mo, 10—
194536 Spec.
AMY511)
42 SF5RMN-12 Bendix Scintilla
(manufacturer’s Masnelo

part Mo, 10=
25170-1)
LS4.4D1

SPECIAL GROUP!

Ideal for tear-down for parts

Spark Plug ( Aera)

Part Mo. Description
| 398 PD12K10 Stromberg injection
carburetor
236 PR48-A1 Stromberg carbureior

We own and offer aoll parts listed — plus many thou- FREE BA TA I.n G Please moke your request
sands more — stocked in our Baltimore warehouse. Write for on your company letterhead.

COMMERCIAL SURPLUS SALES CO.

4101 CURTIS AYENUE, BALTIMORE 26, MARYLAND

TELEPHONE: CURTIS 3300

AYIATION WEEK, December 15, 1952
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SHORTLINES

P Air Transit Services, a new Washing-
ton, D. C,, company which advances to
airlines immediate full cash on comple-
tion uf ofhcial military contract Hights,
at 1% fee, already has served about 20
lines. These include smaller scheduled
airlines of ATA as well as members of
ACTA and IMATA. Company dis-
counts the military receipt (transporta-
tion request) with American Secunty &
Trust Co.

> American Airlines and Continental
have linked teletype systems to facilitate
reservations clearance on through-service
interchange Houston-West Coast.

P> Australian National Airways intends

purchase  Blackburn  Universal
freighters in England to handle cargo
loads of up to 26 tons. Bristol Freight-
ers are now used by ANA who will re-
ceive a government-guaranteed loan to
reequip its fleet.

» Butler Air Transport, New South
Wales, Austraha, airhine, has taken
delivery of its first DH Heron and, if
satished, may decide to re-equip en-
tirelv with Heron aircraft. In the mean-
time it will use its DC-3s.

» California Eastern president Sam Sol-
omon plans to visit Japan about the frst
of the vear to try to determine plans for
certification of a trans-Pacific airline.
Cal Central has an operating contract
with Japan International World Air-
ways, while Transocean has one with
Japan Air Lines, which holds the inside
track because of its domestic certificate.

> Civil Aeronautics Administration Pro-
totvpe Testing Committee 15 asking
51.5358,000 for fiscal 1954 operations—
mostly simulated jet transport opera-
tion to forccast airwavs, mrport require-
ments and aircraft certification stand-
ards. . . . CAA jet-turboprop evaluation
team 15 made up of six West Coast and
five Washington CAA ofhcials, since
virtuallv all major transport manufac-
turers are based on the West Coast. .

CAA savs 62 low-frequency (L/MF) ra-
dio ranges will be subject to decommis-
sioning orders after next June, because
thev will not be needed bv militarv
planes. One bv one, CAA will turn
them off as remional chiefs decide the
newer VHF facilities are adequate.

» Civil Aeronautics Board will be with-
out a (three-man) quorum to make any
decisions Dec. 20 to about Jan. 2, and
even this week is unlikelv to decide anv
controversial cases. as Chan Gurney is
on vacation, leaving onlv Josh Lee, Jo-

92

seph Adams and Chairman Oswald
Ryan. Adams will be the only member

in Washington between Christmas and
New Year's Day.

> KLM Royal Dutch Airlines order for
13 Super Connies includes four 94-seat
“immigrant” coaches. Super Connie
(Dreyfus-designed interiors suggested by
Lockheed include 47-scat luxury, 59-63
seat standard, and coaches of 94 seats
with overseas relicf crew or 99 for do-
mestic service).

> National Airlines starts its first daily
nonstop service New York-Havana Jan.
1 with DC-6s.

» Pioneer Air Lines has a CAB show-
cause order renewing its certihcation to
serve New Mexico, on parts of which
trafhic is now averaging up to 15 passen-
gers per flight.

> Resort Airlines has doubled U. S. tour

service to Guatemala and p]uns expan-
ston into Columbia. Venezuela and
PAA soon.

» Scandinavian Airlines System success-
fully completed its second trans-Arctic
delivery flight of DC-6Bs from Los An-

eeles to Europe—this time to Oslo.

P Slick Airways has moved its Wash-
mgton terminal to larger quarters at
Baltimore's Airport. Company operates
22 C-46s and 2 DC-0As, one of which
will be sold upon delivery of a newer
DC-6A replacement.

> Southern Airways has a CAB show-
cause order setting temporary mail pay
at 51,800,671 for the w:ﬂr ended Sept.
30 (equal to 54 cents a scheduled lane
mllE} and 62 cents a mile as the present
temporary rate.

» Tasman Empire Airways Ltd. is still
thinking of extending its Tahiti flights
to Honolulu but this will depend on

which other airlines are going to operate
on this route. Latest mentioned as

interested in this route 15 Pan American.

> Trans-Australia  Airlines, domestic
covernment-owned airline, will fly on
kustmlla—hew Zealand routes. TAA's
Skvmasters will operate charter flights
trom Melbourne, Australia, to Christ-
church, N. Z., for Tasman Empire
Airways Ltd., who find it impossible to
take care of the heavy summer rush
on this route.

» Trans World Airlines 'round-the-world
route survey team was slated to arnive
back in the U.S. Dec. 14. Bombay-
Tokvo route application mav be the
forerunner of a TWA request for a final
Tokyo-San Francisco link, some CAB
staffers believe.

STRICTLY PERSONAL

People

Bill Klenke, ex-sales manager of Stinson,
is with W. L. Maxson Corp.'s Switch di-
vision . . . Bill Lear backs Babe Meigs as a
candidate for Secretary of the Air Force,
Bill, incidentally, is enthusiastic over CAA's
certification of his new autopilot for airliners

Deac Lyman has rubbed out that
mustache . One aircraft company top
exccutive  suggests Thompson Products
prexv, Fred Crawford, as Air Force Secre-
tary. He's got industry experience—no doubt
of that . . . Several important airline presi-
dents are handing together to boost CAA
Administrator Charlie Horne, They're afraid
a new Administrator might be worse! | .
We hear that Jimmy Doolittle’s name 15 still
prominently mentioned to replace Finletter

Kaiser-Frazer says it's trying to get Air
Force approval to release its cost figures at
Willow Run, but so far no soccess . .
K. T. Keller, bass of the Defense Depﬂrt-
ment's Ofhce of Guided Missiles, took Larry
Bell on his most recent inspection tour of
the various missile companies. Bell was the
only member of the party outside of Keller's
own staff . . . Arthur Godfrey was the chief
speaker at American Legion Post 501's an-
nual banquet in New York the other night.
It was the hrst such gathering to which the
ladies were invited; jokes were tamer . . .
That eminent Strictly Personal author,
Doktor Von Flugen, has deserted CAA.
along with many other capable engineers,
and has returned to Blizzardy California to
join a major aircraft company. His two
voungest children are recovering from lLight
attacks of polio. We still get inquiries from
readers, asking when the Doktor will resume
his scholarly writings for this column. Soon,
we hope . ..

Senionty, Sex & Salary
TWA'’s Capt. Dave Kuhn wrote this for
the ALPA Air Line Filot, titled, “Seniority,

Sex & Salary”—

“With sex, it's the end result that counts.
Most pilots fancy themselves as great lovers.
The facts reveal many discrepancies in that
line of thought. Any hostess will tell vou
that the most useless thing on a date is a
pilot with a 20-year pin.

“Pilots approach sex in much the same
mannet they execute an ILS approach—Ffast
and by the book. Being victims of habit,
they are trying to conform to schedule , . .”

= = 2

Grandstand Observer . . . Ex-president of
TWA, Jack Frye, has established a trophy
to be given as an annual award to the U. 5.
certifcated airline flying the fastest sched-
uled fhght. Jack, who has been head of
General Aniline & Dyve, may be looking
toward aviation again, some folks think .
Reshuffling of key jobs in Navy's BuAer finds
Rear Adm. Lloyd Harrison, widely known in
the aircraft industry for his work in materiel,
taking over as deputy to Rear Adm, T. S.
Combs, Bureau chief. Harrison succeeds

‘Rear Adm. Theodore C. Lonnequest, who

becomes the BuAer general representative
for the midwest states with HQ at Davton.
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PARACHUTE MAKERS

and

RELATED AERIAL
ACCESSORIES INDUSTRY

If you hove o tough sewing problem on CAM-
OPIES, HARMNESSES, PACKS, BELTS and similar
items . . . and . . . you must meet RIGID-
GOVERMMENT SPECIFICATIONS . . . Why

not get together with us?

Let our modern, superbly equipped, specialized
stitching plant solve your worries by going to-
work for you!

Let us help you turn out the job for LESS!

Eliminate: Costly capital investment in special
machinery!
Costly engineering and starting loads!
Costly rejects through human error!

Use the unusual facilities of our (practically)
AUTOMATIC PLANT!! And taoke odvantage
of our High Government Quality Control Rat-
ing, as well as our own strict quality standard.
plus speedy delivery!

It will PAY YOU to contact . . .

The RAINIER CO., Inc.

777 FLUSHING AVE., BROOKLYN, N. Y.
Phone: EYERGREEN 7-1293

DESIGN
ENGINEERS

AND

DRAFTSMEN

With Experience on Airframes.

Equipment Instrumentation, Hy-
draulics & Struclures

ALSO

TOOL DESIGNERS
and PLANNERS

LOFTSMEN

DESIGN CHECKERS
With Aircraft Experience

® This is a long-term program fea-
turing the design and development
of advanced JET AIRCRAFT, olier.
ing recognition of abilily and op-
portunity to advance. Top salaries.
Air-conditioned offices. Ideal subur-
ban living conditions.

KAISER METAL PRODUCTS, Inc.

Radcliffe St.

Bristol, Pa.
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EDITORIAL

The Complexity Problem V

By Brig. Gen. Leighton 1. Davis

Gen. Davis prepared this address for delivery before the
Cleveland-Akron Section of the Institute of the Aeronautical
Sciences, with the title, *“The Weapons Systems Concept.”
It is the most recent official comment from the U. §. Air
Force's Air Research & Development Command on the
vital subject of aircraft complexity. Gen. Davis 15 Director
of Armament in the Office of the Deputy for Development
of ARDC.

(Second of Two Installments)

The third term, the probability of hitting, may be the
margin of over-all performance that accounts for the success
of the F-86 over the MiG. If so, these day-fighter engage-
ments are proof of the soundness of our weapons system
concept—thev are the measure of the payoff for balanced
design.

One significant difference between the enemy “weapons
system”” represented by the MiG-15 and its cannon, and the
I"-86 and its machine guns, is the U. 8. use of a fire control
system for aiming the guns. The F-56 has a small automatic
radar that autmmlticaﬁ}' measures range to the target and
continuously furnishes this information to the computing
system. Gyroscopes measure the rate of turning of the
aircraft (which is a measure of the relative speed of the
aircraft and the angles involved), and the system auto-
matically computes the lead angle. In addition, it provides
an indication of the size and direction of lead.

After the pilot has found an enemy, he must close to the
cffective range of his guns, “track” the enemy on the target,
then fire the guns.

Hitting a moving target is verv difficult, as anyone who
has shot at a jack rabbit from a moving car will know. Jet
airplanes are very small and the time available to aim is only
a matter of seconds. Thev enter combat at ten miles per
minute and break away in circles which may carry them out
of sight of each other. The enemy twists and turns and
dives and zooms in mancuvers which test the stamina of the
pilots to withstand the accelerations. In this combat, no
human being has the sensory capability to measure the
cnemy speed, the range, and the angles imvolved. If he
did have the exact data required, the time available 15 too
short to make cven the simplest calculation. Even though
the pilot mav scem to be directlv behind his target, the
motion of the two airplanes turning in space will cause the
bullets to miss the target. Therefore, to strengthen this
part of the “weapons system” team, the Air Force has
adopted electronic and gvroscopic equipment to help the
pilot. This equipment weighs 85 pounds for the radar and
120 pounds for the computer and optics. That weight 1s
about 2% of the total aircraft weight and represents about
4% of the total cost. We have enough data from pilots’
reports and combat film to prove that it is an important
factor in the over-all effectiveness of the F-86.

Now, what are we in the Air Force doing about “com-
plexity?”

You know, and I know, that we cannot win any future
all-out war solely with numbers of people and with quantities
of equipment. We cannot match the manpower of a
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potential enemy, We must have better equipment manned
by fewer bodies.

Incidentally, when we speak of complexity, some people
have the idea that our research and development program
delays the production schedule. This is not necessarily cor-
rect. Once the aircraft or equipment manufacturers have
undertaken large-scale production for the purpose of equip-
ping our using forces, the production schedules must and
will be protected from delay or disruption due to unneces-
sarv or inadequately considered design changes.

The initial rate of production of new aircraft or equipment
will be held to that minimum rate required to produce
adequate quantities of the article for engincering, func-
tional, and suitability testing. Once the testing program
has demonstrated the final aircraft or equipment conhgura-
tion suitable for issue to the using agencies, the rate of
production will be increased to the level needed to meet
mventory requirements.

Now, how do we accomplish this action?

There are two major commands in the U, 5. Air Force
directly concerned with quality and quantity. These two
commands—the Air Research and Development Command
and the Air Materiel Command—work as a team. To secure
adequate quantities of aircraft and equipment of the highest
quality, it is necessary for those primarily concerned with
quality and those primarily concerned with quantity to
constitute working teams during the entire life of aircraft
or cquipment,

Throughout the period when the article is being designed
and the mitial quantity of test items is being produced and
tested, the designated representative of the Air Research
and Development Command will act as “team captain.”
Specifically, the Air Research and Development Command
will insure that those configuration changes essential to
render the article mechanically satisfactory, capable of
accomplishing its mission, and safe to operate, are mncor-
porated into the design.

In a similar manner, during this period the Air Matericl
Command will insure that those changes required for effi-
cient production and ease of maintenance are incorporated
into the design.

After a decision has been made to produce the article in
quantity for inventory purposcs and the development tests
are well under way, the “team captaincy” normally will be
transferred to the designated representative of the Air
Materiel Command.

That is the way we are operating in the Air Force.

In conclusion, I would like to sum up my arguments as
follows:

The trend in modern military aircraft is toward larger,
more complex svstems.

The size is determined by range requirements and propul-
sive efficiency. The Breguet formula expresses this de-
pendence.

“Complexity” is a by-product of the impact of the atomic
bomb. The increase in the power of the offensive shifts the
emphasis from quantity to quality. Our strategic systems
must be able to deliver the goods. Our defensive systems
must be able to cope with enemy attacks delivered under any
weather conditions, and with the speed of automatic opera-
tion.

The net result is a “weapons svstem.” If balance is pre-
served, it will be an optimum system.
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iy Tough, because they're homogenized® . . . ready, because they're
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i To keep America first in the air, vital wing spars, beams, hinge sec-
tions — where pressures are greatest — must be able to take it, or else.
Every single piece of aluminum leaving our plant has been pre-tough-
ened by Harvey's own homogenizing process.

Making the most of aluminum for industry is no mere slogan at
Hmve;u it's a day-to-day challenge. If problems involving the n]_::rpli::a—
tion of aluminum extrusions to your supersonic and other type air-
craft seem insoluble, take them to Harvey where we offer :g.'c}u the
experienced and understanding counsel of our expert staff of metal-
lurgists and research specialists, A Harvey Field Engineer is as near
as your telephone. Call him today.

HARVEY

luminum

MAKING THE MOST OF ALUMINUM...FOR INDUSTRY

DIVISION OF HARVEY
MACHINE CO.,INC
TORRANCE, CALIFORNIA
BRANCH OFFICES

IN PRINCIPAL CITIES

—

: *All aluminum ingots at Harvey are homogenizid,
that is, strengthened by heating and slow cooling
0 provide uniform structure throughout, -



Cutting Cosis
instead of
Chips

G-:xl+:l{.~u, MoTORS engineers have come up with
a new and extremely simple way of making
turbine engine compressor blades that promises
to save our country millions of dollars in man-
hours. plant facilities, tools and eritical materials.

This new method, developed by Delco-Remy
Division in cooperation with Allison, is a cold-
forming process that brings the projected cost
down to a fraction of the present average cost
of blades.

The full importance of this development in terms
of our national economy is pointed up by the

fact that a single jet engine may use as many as
6.000 blades.

Under blade-making methods now widely in use,
excess stock is cut and machined away after high-
alloy steel. rich in critical material, is forged or
cast into the blade form. Delco-Remy, which has
a world-wide reputation as an efficient mass pro-
ducer of intricate automotive equipment, had
learned how to cold-form metal by actually
pushing it into shape, rather than cutting it.

In this way, nearly all of the material goes into
he finished product and there is very little scrap
from the manufacturing process. Delco-Remy
engineers, in collaboration with Allison, adapted
this method to blade processing. Blades made in
this manner are rolled from cold flat strip stock
with no chips to cut—thus saving valuable time
in manufacture, as well as large quantities of
precious material.

Blades produced by this process have been tested
by Allison in T40 engines and their endurance
characteristics have proved comparable to stand-
ard forged blades and to cast blades.

Developments like this help to explain why
Allison turbine engines are produced at lower

cost per pound of weight and per pound of thrust
than any other turbine engines in the world.

And they offer further proof that Allison
does make good use of its opportunity to draw
on the special skills and experience of the
entire General Motors organization — including
the famed GM Technical Center in Detroit.
This backing, plus its own vast engineering
resources, provides Allison with unequaled
facilities for truly advanced accomplishment in
better—and less costly—gas
turbine engines.

INDIANAPOLIS,

GENERAL
MOTORS

Aoz

DIVISION OF GENERAL MOTORS
INDIANA

World’s most experienced designer and builder of aircraft turbine engines
J35 and 171 Axial, 133 Centrifugal Turbo-Jet Engines, T38 and T40 Turbo-Prop Engines




