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A PLOT OF AIR HISTORY

The U. S. Navy tracks aircraft on a transparent board as radar
reports their positions. Plot the most famous Navy and Marine fighter
planes as reported by history, and Grumman aircraft fill the board.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION

BETHPAGE . LONG ISLAND - NEW YORK

DEC. 27, 1954

DESIGNERS AND BUILDERS ALSD OF THE ALBATROSS TRIPH!BI#N. S2F SUB-KILLER, METAL BOATS, AND AEROBILT TRUCK BODIES



UNDST

SUNDSTRAND

ITS

FOR

UTOMATIC
RALLELING

Now flying on three of the USAF’s newest aircraft, Sundstrand

Aviation’s Automatic Paralleling Control makes history with a completely
automatic paralleled a-c system. It is the first such control to be applied to
aircraft. The resulc—maximum reliability and flexibility of the electrical
system over the entire range of input speeds and acceleration rates, from
windmilling to full thrust, without the necessity for monitoring by the crew.,
Simple and reliable, small and light, the control is flexible enough to be

used with any type of bus arrangement. Call on Sundstrand Aviation's
“know-how,"" resources, and expanded facilities to help solve your a-c power

generation problems. Phone or write our home or district ofhce.

SUNDSTRAND AVIATION

Division of Sunastrand Machine Tool Company, ROCKFORD, ILLINOIS « Waestern District Office: Hawthorne, California
CONSTANT SPEED DRIVES - AIRCRAFT ACCESSORIES

RESEARCH KEEPS B F Goo ri FIRST IN RUBBER
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STRIKER
BEAD

DEFLATED

Prevenis blowouts

DIAPHRAGM

INFLATED

8 miles above ground

UBBLE type canopies on fast military

planes like North American’s Super-
Sabre had to be safely pressurized at
alutudes of 8 miles or higher, Ordinary
inflatable seals between the bubble and
cockpit would often blow ourt from the
effect of low pressures on the ourside,
high pressures on the inside.

B. F. Goodrich engineers were called
in on the problem. A really effective
seal, they believed, should operate with
low pressure and stretch very litle or
not at all. Less stretch would mean less

strain, They worked out a seal with a
U-shaped solid rubber base. A rubber-

ized fabric diaphragm nested inside the
base simply liftr when inflated. (See
diagram above). It works like blowing
up a paper bag—low pressure gives full
expansion with practically no stretch.
Dangerous stretching of tube wall (like
blowing up a toy balloon) is eliminated.

The new inflarable strip seal works
almost instantly. Even at minus 653° it
inflates with less pressure than ordinary
seals needed ar room temperature, There
are other advantages. It resists wear and

damage better than ordinary seals. It fits
complex curves betrer. It seals and

unseals faster, Sliding wear and scufiing

are minimized.
The new B. F. Goodrich seal 1s now

in use on more than a dozen makes of
planes, including latest jer fighters

and bombers,

Other B. F. Goodrich products for
aviation include: tires, wheels and
brakes: De-Icers; heated rubber: Pres-
sure Sealing Zippers; fuel cells; Rivnurs;
accessories. The B. F. Goodrich Com-
pany, Aeronautical Sales, Akron, Obio.

B.E Goodrich

FIRST IN RUBBER
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LIGHTER, MORE RIGID CASTINGS
MADE WITH DOW MAGNESIUM

Production economies also offered
by sand and permanent mold castings

Lighter, vet more rigid castings! That's the big
advantage of magnesium in sand and permanent
mold castings,

By increasing section thickness and adding stiffen-
ing ribs, greater rigidity is possible. And because of
magnesium’s high strength to weight ratio, total
weight can be cut,

Magnesium also offers outstanding production ad-
vantages. Chiefl among these is magnesium’s ex-
cellent machinability. There are many instances
where time saved in machining has lowered the
cost of the finished part beyond that of any other

you can depend on DOW MAGNESIUM

metal. Cutting tools last longer: replacement
costs and downtime for sharpening and resetting
are reduced.

Look, too, at the cost saving possible in handling.
Magnesium’s lightness can cut the costs of shipping,
from raw casting to finished product. In-plant
materials handling costs can also be reduced
appreciably when lighter castings are used.

For further information on the advantages of mag-
nesium, contact your nearest Dow sales office or
write THE DOW CHEMICAL COMPANY, Magnesium
Department, Midland, Michigan.
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FDRGING TECHNICIANS—Yes, that is the compliment paid us by those acquainted
with our services. In back of each design is a thorough understanding of engineering
and metallurgical needs before production begins . . . assuring forgings of maxi-
mum physical properties and uniform quality.

THE LANDING GEAR FORGING illustrated, nearly five feet long, is an important
component for a modern military fighter ... another example of Wyman-Gordon’s
technical contribution to aircraft.

\X/YMAN GORDON

Established 1883
FDEGINGS OF ALUMINUM = MAGNESIUM*STEEL*" TITANIUM

WORCESTER, MASSACHUSETTS
HARVEY, ILLINOIS DETROIT, MICHIGAN
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NEWS DIGEST

Domestic

Crash investigators from Civil Aero-
nautics Board last week collaborated
with five experts from Italy in pre-
liminary heanngs on an Italian airlines
DC-6B that plunged into Jamaica Bay
on the edge of New York's Inter-
national Airport Dec, 18, killing 26 of
the 32 persons aboard. The Rome-New
York transport was making its fourth
attempt to land m light rain and fog
when it struck the tip of a landing-
light pier, crashed and bumed. Four
helicopters, two Bell 47s and two Si-
korsky S-55s, played a major role in
the rescue work.

Emphasis of airpower as the back-
bone of U.S. armed forces was pointed
up again last week by Defense Secre-
tary Charles E. Wilson, who an-
nounced more than 400,000 men will
be cut from the military while USAF
will - grow Targer. The Air Force
mll grow from its present 961,000 to

970,000 by next June and 975, {]EH] by
June 30, 1936,

Double speed record for Miami-New
York flights was set Dec. 19 by a Na-
tional Airlines DC-7 tower to tower:
2 hr. 27.5 min. Block to block: 2 hr.
31 min. The transport mnintainea:l an
average speed of 490 mph. and hit a
maximum of 585 mph., aided by
“slight” tailwinds.

First Navy T-34B has been delivered
on schedule by Beech Aircraft Corp. at
Wichita. The 173-mph. trainer, pow-
ered by a 2215-hp. Continental engine,
also is used at present by USAF, Can-
ada, Chile, Colombia, El Salvador and

Iupan.

Lockheed Aircraft Corp. has received
a new Navy order for 46 P2V-7 Nep-
tunes, extending production of the

hunter-killer plane into late 1956.

Fairchild Engine & Airplane Corp.
has rolled its 1,000th C-119 cargo
transport off production lines at Hagers-
town, Md., and delivered the twin-en-
gine, twin-boom Flving Boxcar to the
Air Force.

Wright Aeronautical Division of
Curtiss-Wright Corp. has received Na-
tional Safety Council’s award of honor
for a record 4,409,864 hours without

a disabling injury.

Last T-28B trainer produced by
North American Aviation’s Downey,

Calif., plant has been delivered to the
Navy,
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B-45 Testbed Aids J40 Jet Development

Increasing the altitude at which the Westinghouse J40 turbojet’s afterburner can be
lighted is the aim of a development program imvolving this North Amencan B-45A
Tomado flying testbed, shown with the test-emgine under its bomb-bay. The J40
flight program is being carricd out at Hensley Field, Dallas, with Temco Aircraft
Corp. handling data reduction and analysis plus necessary supply and other services,

Member airlines of the Independent
Military Air Transport Assn, have been
commended by Civil Aeronautics Ad-
ministrator I'red B. Lee for more than
15 months of worldwide operations
without a single fatal accident.

Test installabon of the Whiting
Loadair mechanical aircraft docking de-
vice (Aviation WEeek Sept. 27, p. 7)
has been put into service at New York's
Idlewild International Aarport.  Ap-
proximate cost of the device plus in-
stallation: $90,000.

Air Coordinating Committee’s tech-
nical division has failed to agree on a
proposal to limit the number of an-
tenna towers over 1,000 ft., and the
problem has been referred to ACC
members. Radio and television repre-
sentatives have pointed out that air-
space 15 not solely an aeronautical
reservation.

First production Air Tractor, new agri-
culture biplane (Aviarion "W'} Ex Feb.
8, p. 26), took off on its initial test
flight after a 250-ft. run and climbed
in excess of 1,200 tt. per min. at 60%
power, reports builder Central Lamson
Aircraft, Yakima, Wash.

Financial

International Air Transport Assn.
reports scheduled airline trafhic transac-
hﬂm Eut through its clmnnghuuse dur-

e fhrst nine months of 1954
I:ﬂt:ﬂﬂd $210,567,000, an increase of
18.3% over the $178,045.000 for the
same period last vear,

International

Trans-Canada Air Lines’ Super Con-
stellation crashed and burned Dec. 17
nine miles from its destination on a
flight from Tampa, Fla., to Toronto.
Fﬁnj of the 23 persons aboard was
alled.

Shorthaul turboprop transports are
being designed by Hurel Dubois and
Sncan, will be studied by a special
group representing all French airlines.
Both transports probably will be pow-
ered by twin Rolls-Royce Darts.

Britain's lagging production of turbo-
jct-powered bombers and fighters has
forced the government to consider re-
viving 1ts wartime Minstry of Pro-
duction Aircraft, according to press re-
ports. Prime Minister Sir Winston
Churchill says delays in deliveries to the
Roval Air Force and Royal Navy are
being examined.

J. P. R. Vachon, 56, member of
Canada’s three-man  Air  Transport
Board, pioneer pilot who helped open
northern air routes and winner of the

McKee trophy, died Dec. 17 at Ottawa.

Sabena Belgian Airlines is taking the
corporate name of Sabena Belgian

World Airlines.

Swedish turbojet producer, Svenska
Flygmotor AB at T rullha{rtﬂn 15 begin-
ning a $4million expansion program
based primarily on a new contract
sipned with the Roval Swedish Air
Force. RSAF is reported to be trying
to supply its future needs totally
within Sweden.
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as others see us ...

A user tells
how AETCO SERVICE
helped him

by
WALTER M., TEMPLIN
Engineer

AIRCRAFT

PRODUCTS CO. 0%
M

“Ajreraft Products Company
has used the facilities and service
of AETCO in the past to angment
those of our own laboratory, for
experimental and qualification
teating of Aireraft Hydraulie
Components.

“In the case of one of our
projected AN Standard valves on
which development and experi-
mental testing had been completed
in our own laboratory, AETCO
was engaged to perform the quali-
fication testing in order to relieve
our own laboratory work-load.

“Resulte of the testing per-
formed were completely satis-
factory. The work was done
promptly and according to ap-
proved standards. The accuracy
of the reported results has been
proven by later field experience
on production units.

“AETC(O was chosen by our
engineers, for this important
work on the basis of previous test
work completed satisfactorily by
them.

“We feel that the same import-
ance should be given to the factor
of dependability in eguipment
testing as is given to dependahbil-
ity in the use of the product in
the aireraft. The well known
dependability of AETCO has
naturally been a factor in our
gelection of them to earry on this
work.

“The adequacy of their equip-
ment and their long standing ex-
perience in the Ailrcraft Testing
Field, we feel, are other qualify-
ing factors.”

BT T
- B My F
- -l II
L s
. - 1 . e
= 5 P
1 8 Ty
e N .. --_-.—_.- -1 '.-| o
. L. 3
o =

3 ":
R
.‘_.'N'I_\_ﬁ;_’:l A '-"'ri !‘!:". E

-
7 g
GEMERAL AIRCRAFT rﬁl HH

COMPONENT TESTING | Eﬂ“ _‘ |

r o

{3 : it et

including | o p i '“\"'[‘“'-‘--.:‘;—*._H
——— A0

-

electric (400 cycle, | ¢ Ty I:": ' T

AC-DC) and mechanical | ke WLV ERNT

IN FLIGHT TESTING, TOO [i s S
Gk .': _E-FL-'. "

L g | .-‘_'l.

 RALTIMALC D.

- N

AYIATION WEEK, December 27, 1934

Philadelphia for Airshow?

Philadelphia is a dark horse entry in the 1955 National
Aiarcraft Show competition. |

Louis R. Inwood, city’s director of aviation. told
Aviarion WEeexk Philadelphia is drafting a formal invita-
tion with an outline of its program and pledge of $50,000
from the chamber of commerce to help finance the show.
Inwood and chamber officials have met with other civic
leaders and Ben T. Franklin, general manager of the
show, to discuss the projects.

Philadelphia has become a strong contender for the
1955 exhibit, Franklin said, because the citv is ideally
located in the center of the East Coast’s most concen-
trated population area, with good travel facilities north
above New York, south at least as far as Washington
and west to Pittsburgh. ;

[nwood savs Philadelphia’s Interational Airport, where
a new Sl-million terminal was opened a vear ago. has
more ramp space available for static exhibits than anv
previous site used by the show. The field has four large
hangars, two occupied by Piasecki Helicopter Corp., and
ene cach by Trans World Airlines and the Air National
Guard.

Inwood savs he is confident that at Jeast two and
probably three of the buildings can be made available.
In addition, the airport’s old terminal building can be
used. f

Only stumbling block to airshow plans remains in
the Pentagon, where a top-level decision is expected at
least by mid-Februaryv. Indications are that the Secretaries
of the three armed forces will discuss the question of
Defense Department support for the show at meetings
next month, Navy is known to oppose continuation of
the show. Air Force strongly favors the exhibition.

Support for Feeders

Campaign by local service airlines for permanent certifi-
cation has gained support from CAB member Joe Adams.
but the other four CAB members still oppose the move-
ment,

Latest statements of position came in a series of letters
from Adams and CAB Chairman Chan Cumev to Sen.
John Bricker, chairman of the Senate Interstate and For-
cizn Commerce Committee, which will review legislation
aimed at permanent certification.

Savs Gumey: “. . . The Board continues to believe
that legislation granting permanent certification to all of
the existing local service carriers would be premature at
this time . . . there is po showing of reversal of the un-
f;n'_nrah'lq: trend in subsidy needed.”

savs Adams: “It is my belief . . . that the air transpor-
tation offered the smaller communities by our loeal service
carriers 15 as permanent as the communities themselves.”

Permanent certification suggested by Adams would
have a skeleton of strong terminal |‘.It:rii'|i_.‘i with inter-
mediate points that could be adjusted as traffic potential
15 developed, thus retaining an element of flexihility in
the certificates. _ |

Procurement Red Tape

IHarassed militarvy  procurement officials, sometimes
surrounded by confusion and eriticism, have a justified
feeling that too few people realize how many things have
to be considered in making a purchase,

— Washington Roundup —

It is not a question of finding the best product at the
lowest price, despite the political truisms that are bandied
about by some of the same people who set up the hurdles
for the military buyer.

In addition to being ordered to buv good products at
the lowest possible cost, maintain the mobilization basc
with proper consideration to industrial dispersal (see
page 15) the buyer has other considerations.

He 15 ordered to buy American, buy Canadian and buv
oftshore. He must police five-percenters, racial discrimi-
nation and financial responsibility. He must develop
multiple sources, save critical materials, observe priorities,
encourage subcontracting, avoid monopolies, help dis-
tressed arcas and small business. In addition, there is
mandatory procurement from the General Services Ad-
ministration and the federal prisons industries.

The trouble was accurately defined last summer by Sen,
Homer Ferguson (Rep., Mich.), who will not sit in the
next Congress. Said he: “Congress has gotten to the

point where it never repeals a Taw. Tt just adds another
law on top.”

Missile Security Crumbles

Washington observers are wonderineg how much loneer
Department of Defense brass are gomng to delude them-
sclves on missile securitv. Top-level Pentazon officials
now believe adequate securitv is being maintained on
latest missile developments simply because no official
public releases are being made from its public relations
paper il

However, Bell's Rascal air-to-ground missile has been
on public view at Boeing's Seattle Airport and the Niagara
IFalls, N. Y., municipal airport adjoining a public highway
that carries thousands of tourists to see the falls. |

Northrop's Snark has been parked on a public airfield
at Hawthorne, Calif., used bv private pilots. Navy
Adm. J. H. Sides, chicf of the Guided Missiles Division
of the Ofhee of Chief of Naval Operations, recently
showed movies of the Convair Terrier in action against
drone targets at an unclassified mecting of the American
Ordnance Assn., but Navv still bars the contractor from
releasing Ternier pictures,

Now public information on the Convair Atlas, inter-
comtinental ballistic missile, most sensitive missile project
m the Pentagon arsenal, is leaking via national news maga-
zines and daily newspapers in the San Diego area.

Air Logistics Battle

Although top USAF brass turncd out en masse for
the recent air logistics conference in Washington (see
n, 13), the real battle to get USAF supply off the ground
and mto the air is being fought within the air staff.

Some key air staff members can’t unchain their logistical
thinking from the massive stockpiles and creeping surface
pipelines of World War 11 to face realistically the modern
supply problem. Aireraft industry and USAF adherents
of acrial logistics will be watching the fiscal 1956 budget
closely to see if air transport will reallv get more emphasis
where it counts—in the pocketbook.

Irony is that aenal logistics could eventually afford
USAF and taxpavers substantial return on their nitial
mvestment by reducimg procurement requirements for
expensive equipment such as jet engines and avionies
svstems, —Washington staft
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This versatile, light personnel transport and
instrument-trainer is helping the United States
Armed Forces to win the battle against time
waste. Cruising at speeds up to 200 miles per
hour, this rugged, dependable Beecheraft is
cutting military travel time by as much as 75
per cent. As the U. S. Army’s efficient transport,

it has accomplished many important missions
both in the United States and abroad.

The Beechcroft L-23B is the lorgest fixed-wing
airplane flown by the U. 5. Army Ground Forces.
A civilian version, the fomous Beechcraft Twin-
Bonanza, is o popular member of The Air Fleet
of American Business,

Mission Accomplished

For economy of purchase, operation, and main-
tenance, no other airplane in its class can equal
the Beecheraft L-23B. This comparison alone
has won numerous awards for Beechcraft against
all competition.

Beechcrafts are serving all branches of our
Armed Forces, and many government agencies
have found Beechcerafts their answer to time and
economy problems.

eechcraft

Beech Aircraft Corporation, Wichita, Kansas, U. 5. A.

Beech Builds: USAF T-34 = USMavy T-34 = USArmy L-23 = USAF C-45 = Meodel EJ5 Bononzo + Model C50 Twin-Bononza = Super 18 Executive Transport
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WHO'S WHERE

In the Front Office

John A. Morgan, onetime Air Materiel
Command staff executive for procurement
and production (1951-53), is new vice presi-
dent of Glass Fibers, Inc., and general
manager of its Western Division, Burbank,
Calif.

Ralph W. Moss, former dmisn engineer
at Lockheed Aircraft Corp. and now vice
president-sales for Haskel Seals, Inc., has
taken on additional duties as sales manager
of Haskel Engineering & Supply Co,
Glendale, Cahltf.

Abraham Krasnoff has been appointed a
vice president of Pall Filtration Co.’s
Micro Metallic Corp., Glen Cove, N. Y,
also will retain his position as vice president
of Aircraft Porous Media, Inc.

Ott J. Mink has become a vice president
of M. Steinthal & Co., New York pam-
chute manufacturers,

Robert J. Wilson, vice president-person-
nel and properties for Capital Airlines, has
been elected a director of New York's
Central Terminal, Inc., and East Side Ter-
minal, Inc. George L. Wertenbaker has
returned to Capital after a USAF tour of
duty, will take over his former position of
assistant, vice president-traffic and sales.

Changes

G. E. Keck is new assistant to United
Air Lines’ vice president-engineering and
mamtenance.

Edward M. Bancroft has moved up in
United Aircraft Corp. to master mechanic
of the Hamilton Standard Division, Wind-
sor Locks, Conn. Also promoted: John E.
Bateman, to chief tool engineer of HSD.

Harold N. May has been appointed gen-
eral purchasing agent for Convair Division
of General Dynamics Corp., San Diego.
Other changes: W. G. Evans, purchasing
agent; Edward Fellows, Jr., purchasing serv-
ices administrator,

Dr. George L. Haller has become man-
ager of the laboratories department of Gen-
cral Electric Co.'s Electronics Division,
Syracuse, N. Y.

Myron G. Domsitz has been named chief

engineer of Simmonds Aerocessories, Inc,,
Tarrvtown, N. Y,

Honors and Eleections

Gregorio Obregon, president of Avianca,
executive vice president Jorge Gonzalez and
vice president-hnancial Fernando Carrizosa
have been awarded the rank of Commander
in the Order of Cruz de Boyaca, highest
decoration of the government of Colombia.

William T. Piper, president of Piper Air-
cratt Corp., was honored for his contribu-
tions to the aviation industry at a recent
dinner given by the Aero Club of Pennsyl-
vania in Philadelphia.

Ruben F. Mettler, Hughes Aircraft Co.
engineer now on loan to the Defense De-
partment, has been named the “outstand-
ing young clectrical engineer of 1954" by
Eta Kappa Nu, electrical engineering
honor society.
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INDUSTRY OBSERVER

» Convair F-102ZA flew past Mach 1 in level flight above 30,000 ft. during
carly stages of its flight testing at Edwards AFB last week. Convair test
pilot Dick Johnson reported no buffeting encountered and good control
charactenistics all the way through the transonic range. F-102ZA has a
lower gross weight and more power than the prototype models. It is

powered by a new version of the P&W ]57 turbojet delivering 16,000
Ib. thrust with afterbumer.

> USAF expects to have the Pratt & Whitney T57 turboprop flying expern-
mentally in about two years and operationally in about five years. T57 is
aimed at producing about 15,000 ehp. and is scheduled to power the Donglas
C-132 logistics carrier now being developed at Santa Monica, Calif,

» [ockheed’s I-104 day superionty hghter 15 being considered by Canadair
for licensed production in Canada for the Royal Canadian Air Force. Previ-

ously, Canadair had been interested in production of the North American
F-100 Super Sabre.

P Navy's Sidewinder missile uses a rocket installation of three pods at the
aircraft wingtip. One pod is slung below, one above and one outboard of
the tip, giving a crucitorm appearance from the front. This air-to-air missile
system is being developed by a group of manutacturers, including the Philco
Corp.

» Avro Canada had eliminated many of the bugs that were retarding intro-
duction of its twin-jet CF-100 into RCAF operational service, including
seat ejection problems, hydraulic system troubles, communications and other
problems. RCAF will get the CF-100 into widespread operational use
during 1955. Avro feels there still is considerable performance growth possi-
bilities in the CI-100 design.

» Canadair is building a full-scale mockup of the maritime reconnaissance
version of the Bristol Britannia and expects to have its first flying prototype

ready for rollout by the end of 1956 or early in 1957. The British airframe
will be powered by Wright Turbo Compound engines.

» Long-sought goal of direct amplification of light without vacuum tubes has
been demonstrated by General Electric Co. scientists using new transparent-
hlm type phosphor (Aviarion WEEek Oct. 11, p. 61). Possible aviation uses
of the new technique include night-time aerial reconnaissance of enemy
movements using ultra-violet (black) light, display of radar and blind land-
ing information on cockpit windshields, and brighter cockpit radar displays.

» Use of asbestos-reinforced plastics is expected to grow in aircraft and missile
applications in U, S, British are now using material in rocket nozzles because
of its heat resistance and insulation qualities. Material also bonds readily
with metals. Experiments show that combination of fibrous glass and
asbestos is even better reinforcing medinm than asbestos alone.

P Gromman is producing a new version of the S2F anti-submarine warfare
plane designated the S2F-2. Among new features included in the S2F-2
15 a rotary-type bomb-bay.

* French government has awarded a 5700,000 development contract to
Breguet for its new Model 940 design featuring a high-mounted wing and
to be powered by two 400 hp. Turbomeca turbines. The Model 940 is
designed to take off and land in 130 f, and will have a ial device
controllable by the pilot to direct the jet exhausts dﬂ“’l’l“’ﬂtﬁ:lﬁﬂg low
flying speeds—probably similar to the arrangement now being flight tested
by Bell Aircratt Corp. on its vertical-takeoff and landing aircraft. French

government plans to invest in two prototype Model 940s if design looks
promising.

» Combat speeds of military aircraft will increase to Mach 5 and operate at
altitudes of 100,000 ft. during the next 10 to 20 years, according to Col,
W. A. Hotman, chief of the Tactical Weapons System Division of Air
Research and Development Command.
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Aviation Sales Outlook: $8 Billion in 55

® AIA expects net profits to equal 1954, as deliveries

and employment remain stable for fourth straight year.

® Forecast for new year predicts more transports and

bombers will be built, missile production will increase.

By G. J. MeAllister

Aircraft industry sales of $7.9-8.1
billion are in prospect for 1955, a slight
decline from the $8.6 billion m sales

for 1954, Aircraft Industrics Assn. pre-
dicts.

However, manufacturers can expect

profits to remain above the 1953 level
and to be approximatelv the same as in
1954 because of the expiration of the
excess profits tax.
»Steady Output—This will be the
fourth straight vear that industry sales
have reached or exceeded $8 billion, an
unusually stable level of operations.

True barometer of the state of the
industrv—sales, pounds of airframe and
employment—will remain steady, al-
though unit production will continue
to taper off gradually. Reasons:
¢ Heavier aircraft, principally in the
bomber and transport category, will be
built.

® Guided massiles arc taking an increas-
ing amount ‘of the industry’s produc-
tion effort. At least 26 different models
are mn production or service test stage.
® Research and development continues

at a relatively high level.

» 1955 Onutlook—The association also
forecasts this outlook for next vear:

¢ mployment will continue at a high
level, with a 1955 average of 755, 000
workers. Shortage of engineers and
technicians will not diminish.

Peak aircraft employment in 1954

was  830,100. Average employment
from January through September was
811,000, mﬂ-.mg the aircraft industry
the nation's leading emplover. The
1954 payroll was 53.5 billion, largest in
the U.5., and average annual earnings
were $4,414.
e Combat capability will be appreciably
ncreased with the delivery of new
high-performance models, and by the
end of 1955 USAF will be 95% mod-
ermized and the Navy air arm 80%.

At the end of 1954, virtually all com-
bat aircraft in production were jet-
powered and production had started
on seven supersonic fghters and one
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supersonic bomber. Fighters are North
Amerncan's F-100, McDonnell's F-101,
Convair’'s I*-102, Lockheed's IF-104,
Grumman’s I'9F-9, Douglas’” F4D and
Chance Vought's FSU. Bomber is Con-
vair's B-58.

¢ Revolutionary advances in aeronau-
tical science have imposed an increas-
mg need for modemizing research
facilities and test equipment. This will
create an investment requirement for
this type equipment during 1955, al-
though production plants virtually have
heen completed.

® Civil aircraft manufacturers at vear's
end had unfilled orders for 175 large
commercial planes and are expected to
continue their leadership in ‘ﬁm world
civil aircraft market. During 1954,
U.S. manufacturers delivered 325
planes of which 195 were 36-passenger
or larger types and 130 were twin-
engine executive planes,

e Unit production of utility aircratt in
1955 will be approximately the same as
last vear. Sales for 1954 are estimated
at $40 million, an increase from 1953
sales of $34.5 million, and an increase in
airframe weight from the 1953 total of
10.8 million Ib. to 12.5 million in 1954.
This is the result of new twin-engine
aircraft being offered in quantity for the
first time in 1954,

® Production of helicopters for conimer-
cial use is expected to increase in 1955,

|
Military Production

Production of military aircraft since
the start of the Korean war in June
1950 is estimated by ATA at 37,500 to
37,800 units.

Estimates by years:

1950—Less than 3,000°

1951—More than 5,000

1952-9,000

1953-11.500

1954=10.500 to 10,800

* 1,600 built after June 1850,

following steady increases made in 1954,
» Transition Period—Sales volume dur-
ng 1954 of the 12 largest airframe
manufacturers was about $5.3 billion,
highest since World War II. Sales by
these companies in 1955 are expected
to approximate the 1954 record.

The end of 1954 marked the transi-
tion from the buildup to the mainte-
nance and modernization phase of the
nation’s air remobilization program.
However, production of airframe weight
in 1954 remained about the same as in
1953—about 150 million 1b.

AlA predicts that production of mili-
tary aircraft for 1955 will be about 10.-
000 planes. Military deliveries represent
about 90% of the total industry effort.

Aircraft industry during 1954 was
able to place an increasing emphasis on
improving manufacturing techniques
and cost-reduction efforts.

Prime example of improving the qual-
ity and reliability of products is in jet
engines where substantial reductions in
requirements became possible through
increases of time between overhauls.

NAA Profit Exceeds $22 Million

Record postwar profit of $22,179,736
was reported by North American Avia-
tion, Inc., for its fiscal vear ended Sept.
30, 1954. The NAA report is a bell-
wether on the effect of expiration of
excess profits taxes on 1954 prohts.

North American realized its record
522-million profit on sales of $5648,534.-
341, slightly higher than the 1953 sales
of $636,537,658 that vielded onlv $12-
million profit because of the excess

profits tax. The company earned the

equivalent of $6.46 per share for 1954,
compared with $3.72 in 1953,

»51.3-Billion Backlog—Lee Atwood,
corporation president, predicted North
American’s sales would continue at
about the 1954 level through next year.
Backlog of $1,372 million now is on
the corporation books, compared with
$958 million at the beginning of 1954,
NAA passed 1ts World War Il peak
in floor space during the year, using
§,128,000 sq. ft. compared with 8,574.-
000 sq. ft. It the wartime peak.
However, the corporation plans to
mvest $8.8 million in additional facili-
tres during 1955 to meet increased de-
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velopment and  production  loads.
Among the new facihties planned: a
precision machine shop, nuclear devel-
opment facility, new general offices and
additions to the supersonic windtunnel.
Total of $6 million was spent for new
facilities in 1954.

Employment mounted to a record
total nf 54,930 at the end of fiscal 1954,
» Expanding  Interests—The  North
American annual report gives a clear
picture of the monolithic character of
the firm’s expanding activities that have
changed it from primarily an airframe
manufacturer into an industrial giant
with substantial interests in electronics,
rocket propulsion, nuclear energy and
euided missiles.

Airframe production still accounts for
the major portion of its total sales, of
which 98% are to agencies of the fed-
eral government.

North American’s airframe produc-

tion is distributed as follows among four
divisions:
¢ Los Angeles produced I'-86F fghters,
I-56D all-weather interceptors and
-100 Super Sabre dayv fghters for
USAF; will produce two new versions
of the F-100 series in 1955, including
a hghter-bomber conhguration and an
all-weather interceptor.
e Columbus produced IJ-2 and I]-3
carrier-based Navy fghters, AJ-2 and
AJ-2P carrier-based bombers, and F-S6I
and F-S36H fhghter-bombers for USAF.
During 1955, F-100 production will
begin here, and the Navy's T-28B
trainer program will be transferred from
Downey,

I']-4, the first major design project
of this division, will go into production
during 1955 for Navy.
¢ Downey produced T-25 tramcrs for
USAF and Navy and housed develop-
ment facilities for missile, nuclear and
clectronic work.
® Fresno completed T-6G modification
program and began modification pro-
grams on F-86 fighters and F-S6D all-
weather mterceptors.

In addition to the two new versions
of the F-100 series, North American
also expects to revive F-861" production
for USAF and is pushing the sale of a
two-place trainer version of the F-86 to
both USAF and Navy.

Guided mussile and guidance control
equipment programs at the Downey
Division continued to expand during
1954, and a number of these projects
shifted from development to manu-
facturing phase.

NAA reported new contracts received
for development of both missile and
aircraft guidance systems, a phase of
the corporation’s expanding activities
that has drawn cnticism from avionics
manufacturers  already  established in
this field.
> Rocket Contracts—North Amencan’s

venture nto rocket propulsion 15 be-
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|  Gains in 1954
1954 1953
Net income $22,179,736 $12.773.361
Nales 648,534,341 636,537.655
Earnings per
share 6.46 3.72
Backlog 1,174.000,000 955,000,000

gimning to pay off with the receipt of
contracts for large rocket motors for
missiles to be manufactured by another
company.

Presumably, this means North Amer-
ican has at least part of the propulsion
contract for Convair's Atlas missile
since this is the only current require-
ment for the huge rocket power out-
puts developed 11} North American
Aviation.

USAF is financing a new rocket pro-

pulsion development center to be
opcrated by NAA, located in the San
I'ernando Valley approximately 10 mi.
from the company’s present test facil-
ities m the Santa Susana Mountains.
This 322,000-sq.-ft. facility is expected
to be completed during the course of
1955,
» Nuclear Program—North American
also will build a new nuclear develop-
ment center in the San Femando Val-
ley and transfer this program there
from the Downey Division,

The company is building an experi-
mental sodium-graphite nuclear reactor
at Santa Susana and expects to have it
operating by 1956.

This is part of a $10-million program

to dmcln}l mdustrial power sources
from nuclear energyv. NAA also has
other Atomic Energy Commission re-
scarch contracts.
» Subcontract Change—North  Amer-
wan reported a major shift in the char-
acter of its subcontracting activities
during 1954 that probably presages a
general change in the business relation-
ships of prime weapons system con-
tractors with their subcontracting and
supplicrs” network,

NAA savs it has cut down substan-
tially on the volume of airframe sub-
assembly work given to subcontractors
but that it is increasing the volume of
machined parts work placed with out-
_~.i{]L firms.

“The trend toward more m.achmmg
i modern aircraft has made it imprac-
tical for the company’s buildup in ma-
chining capacity to keep pace with
schedule requirements and has led to
greater emphasis upon subcontracting
in this categorv,” the North American
report said.

I‘-.*_-"!.;‘u reported purchase orders total-

g 5253 million placed with approxi-
nntLh 10,000 firms during the wvear
1954,

Air Logistics
® Experts cite combat need
for aerial supply system.

® Military, civil spokesmen
outline major problems.

By Robert B. Hotz

Acute need for a global aerial logistics
system to support USAF, Army and
Navy combat units was outlined by top
spokesmen for the military, airlines and
airframe manufacturers at an air logistics
conference in Washington sponsored
by the Air Force Assn.

Among the principal problems cited
in_development of the system:
e Shift in military logistics practice to
airlifts as a primary method of trans-
portation for certain critical materiel
rather than as an emergency stopgap.
e Development of 500-mph. transports
capable of carrving 100,000-1b. payloads
over 3,500-mi. range.
e Development of high-powered turbo-
prop engines that will make the long-
range, highspeed heavy logistics trans-
port possible,
e Integration of the capacity of the civil
airlines fleet into a permanent peace-
time military acrial logistics svstem.
e Development of the acrial logistics
system during peacetime so that it is
in being and operational when required
to support combat in atomic warfare.

Talbott Reports

USAF will take another major step in
establishing an aenal logistics system
next spring with the inauguration of air-
lift of all aircraft engines required by
its overscas forces, USAF  Secretary
Harold Talbott told the conference.

Talbott said USAF planned to use

commercial aircraft operated by civilian
crews to augment military airlift on
this project (Aviarion WEEK Aug. 16,
p. 140).
» Overhaul Cyele—"This project pro-
vides a good example of the savings that
can be made by the use of air transpor-
tation,” Talbott said. “We estimate that
the time of the engine overhaul cycle
will be reduced from 270 davs now re-
quired by surface transportation to only
100 days by air transportation.

“We also estimate our overall engine
requirements will be reduced by about
25% by this operation. A 215% reduc-
tion in engine requirements amounts
to a good many millions of dollars when
we remember that a single J65 costs
about $75,000, a J47 about 550,000 and
an R4360 piston engine about $78,000.”
> ‘Efficient, Economic'=Talbott said
the backbone of the air logistics trans-

13



port fleet will be an aircraft capable of
carrying a 100,000-1b, pavlead over
trans-Atlantic ranges nonstop to operate
directly from U. S. supply bases to over-
seas air bases.

He said a transport of this capacity 1s
being developed—presumably referring
to the Douglas C-132 powered by Pratt
& Whitney T57 turboprops. He also
said USAF is developing a 15-ton pay-
load transport, presumably the Douglas
C-133 powered by Pratt & Whitney
T34 turboprops—due to fly next spring.

The cost of operating both the C-132

and C-133 nonstop across the Atlantic
will be “efficient and economic” when
compared with the overall cost of sur-
face transportation, Talbott said. He
urged the development and production
of turboprop engines be expedited to
utilize the best gas turbine design fea-
tures embodied in modem turbojet en-
gines.
» Flexible, Fast—Talbott emphasized
that the USAF aerial logistics system
was not designed solely for its own use
but must be organized on a scale to
handle the tramsport requirements of
the Army and Navy.

“The goal of our modern air logistics
system is to provide a system so flexible
and fast that it will react to the re-
quirements of our feld commanders
overseas as well as m this country in a
matter of hours—rather than the pres-
ent 100 days,” Talbott said.

“The system must be placed in op-
eration during peacetime—and as soon
as possible. Unless an air logistic svs-
tem is in being on a ‘1) day, we could
not shift to it and build it up in the
rush of wartime priorities without dis-
astrous delays. We need the inherent
savings of the system."”

Twining Warns

“An aerial logistics system must be
developed to meet the threat of enemy
attack on surface transportation,” Gen.
Nathan F. Twining, USAF Chief of
Staff, told the conference.

“Our studies indicate that modemn
weapons, particularly when combined
with a surprise attack, constitute a
greater threat to surface transportation
systems than to air systems. This is
particularly true of massive port in-
stallations and the long time of sur-
face transport . . . exposure to the
possibility of enemy attack.

“During World War II, the Air
Force learned in the hard school of
experience, the necessity for an air
logistics system to support air war-
fare.”

» 600-Mph. Pace—Twining cited the
combat mobility now being achieved
by both Strategic Air Command and
Tactical Air Command units in shift
ing their bases of operations across in-

tercontinental ranges at speeds of 600
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mph. and emphasized that logistics
must move at close to that pace or be

useless to support combat operations.
“The combination of combat mo-

bility and logistics flexibility are m-
separable,” Twining said. “We must
have them both.”

Twining said the current 50-million
ton-mile per month capacity of Mil-
tary Air Transport Service was grossly
inadequate to meet air logistic require-
ments.

“Our immediate objective 15 to 1n-
crease USAF airlift capability by 50%
in the next three to five years. In the
succeeding five years our goal is double
or triple our present capability.”

Douglas Forecasts

Donald Douglas, president of Doug-
las Aircraft Co., a leading U, §. trans-
port manufacturer, told the conference
a fleet of onlv nine new tvpe heavv
air transports could do the work of a
fleet of 171 C-54s5 or 58 C-124s at a
cost of 25% to 33% less and in less
than half the time required for the
older models.
> New Transport Family—Douglas de-
scribed the new logishics carner as a
transport grossing about 400,000 Ib,
carrving a  100,000-1b. pavload and
cruising at about 500 mph. over ranges
from 1,500 to 3.500 nautical miles.

These specifications are  roughly
similar to those of the C-132. Douglas
said this tvpe transport would have a
direct operating cost of 3% cents per
ton-mile (nautical).

A family of new-type transports, in-
cluding both turboprop and turbojet-
powered aircraft, are required for an
aerial lozistics svstem, Douglas sad.
He noted that turbojet transports are
required for specialized jobs such as
acrial refueling and, if properlv de-
signed, thev can have operating costs
well below current standards when used
for passenger or cargo operations.

B Realistic Depreciation — Dounglas
called for a revision of the present
policy governing prewar second-line
transport aircraft to establish a modern
depreciation policy for transport air-
craft and make possible a realistic cost
comparison between air and surface

movement of cargo.

C. R. Smith Recommends

C. R. Smith, president of American
Airlines and World War II deputy
commander of the Air Transport Com-
mand, recommended better methods of
cooperation between USAF and the
airlines to provide the most economical
air transportation for an aerial logistics
svstem.

» Basic Specifications—He said the pres-
ent civil air fleet was obsolete for mod-
ern military requirements and must be

replaced by more efficient equipment
to provide a substantial portion of the
military reserve transport capacity for
EMEIgency 1se.

He recommended that common basic

specifications be developed for aircraft
and their equipment to be used by civil
airlines and earmarked for emergency
military duty.
» Powerplant Lack—The most serious
deficiency in modern air transport de-
velopment, he said, is lack of an eth-
cient powerplant,

“There is not a turboprop engine of
modern design in production in our
country today,” Smith said. “Today
our choice is between the reciprocating
engine and the turbojet engine, and
that may be an untenable position for

both the Air Force and the airlines.”

Lockheed. Convair

Sign Labor Contracts

Los Angeles—Lockheed Aircraft Corp.
and Convair Division of General Dy-
namics Corp. signed new labor con-
tracts last week, guaranteeing more than
a year of peace for the West Coast air-
craft industry.

The two companies were the last of
the big West Coast aircraft builders to
negotiate agreements with labor unions
(AviaTion WEeek Dec. 20, p. 14).

For the most part, the agreements

this vear were negotiated “smoothly,” a
local labor leader reports. He says the
spirit of cooperation between labor and
management can be attributed to a gen-
eral strengthening of local labor unions
and to the m:wfy clected Democratic
Senate.
» 8-Cent Increase—The new contract at
Lockheed, calling for wage increases of
5, 6 and 7 cents an hour, was “over-
whelmingly” accepted by members of
the International Association of Ma-
chinists (AFL) Lodge 727, The contract
is for 14 months and expires Feb. 15,
1956.

In addition to pay raises, provisions
include an increase from $4,000 to
$5,000 double-indemnity life insurance,
death and disability policies and a boost
i nonoccupational disability payment
from 535 to $40 weekly.

The company reports actual pay -

crease together with new fringe benehts
will amount to about 8 cents an hour
for approximately 19,000 workers at
Burbank and Palmdale.
‘No Trouble'—Convair and IAM
Lodge 1125 reached agreement on a
contract providing wage mcreases and
other benefits for 15,000 hourly paid
emploves at San Diego.

The contract was to have been pre-
sented to union membership for ratifi-
cation Dec. 26. Union leaders were
quoted as “not expecting any trouble”
in acceptance.
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Wilson’s Aim: Plant Dispersion

New procurement directive reflects nature of H-war, is
no reversal in buying policy, Defense chief says.

Defense Secretary Charles E. Wilson
last week denied that his new directive
ordering revision of military procure-
ment regulations to strengthen the na-
tion’s mobilization base 15 a reversal m
policy (Aviarion WEEk Dec. 20, p. 12).

Breaking a 12-day freeze forbidding
Pentagon procurement ofhcials to dis-
cuss the directive publicly, the Secretary
said the purpose of the order 15 to put
new emphasis on industnal dispersion
made necessary by the nature of thermo-
nuclear war.
> Mobilization Factor—The directive is
not a change in policy, he smd, because
military buyers never have been forbid-
den to pay premium prices in order to
maintam this kind of industrial mobih-
zation base.

Explaining the directive that resulted
in wide speculation and confusion since
it was released on Dec. 8, Wilson re-
ferred to a memorandum issued by Gen.
George C. Marshall, then Secretary of
Defense, in December 1950.

The Marshall directive cited a na-
tional emergency then in existence and
called on the armed forces to spread
contracts as widely as possible, even
though it would require wider use of
negotiated business and a curtailment
of formal advertising.

Wilson declared the Marshall order
never was rescinded and the basie policy
never changed. He said it “recognized
the problem of dispersion, but we think
that it's a little more important now. . . .
The Marshall directive was essentially a
buildup of industrial capacitv, and it
didn't have much in it on how you
maintained that mobilization capacity
when the orders started to run out.”

The Secretary added that his new di-
rective 1s in many respects an imple-

mentation of instructions from the

Office of Defense Mobilization.
970 FEssential Items—\Wilson was as-
sisted at his press conference on the

mobilization base by Robert C. Lan-
hier, Jr.,, Deputy Assistant Secretary
Fnr Supply and Logistics.

Lanphier was questioned about men-
tion of the preferential planning list in
the new directive. He said there is some
misconception that it is a list of sup-
pliers.

He gave this definition of the list:
. . . Items which are considered the
most critical and essential to the mili-
tary machine. It amounts to some 970
items at the present time that take a
long lead time and are hard to make and
are critical to the military establishment.

“That list has been in existence for

some time and is actively maintained as
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weapons come or go or their importance
changes,” he added. *It constitutes
what amounts to about 70 or 75% of
the dollar procurement of military weap-
ons systems.” The items can be end
items or components.

The list, Lanphier said, is confiden-

tial.
» Planning Basis—Inquiry at the Penta-
gon later, when procurement officials
believed the freeze on information had
been thawed by the Wilson press con-
ference, revealed that the preferential
planning list has been completed but
still not distributed to the armed forces.
Publication is imminent.

Once the list 15 in the hands of mili-
tary procurement officers, they will have
a basis for integrating procurement with
mobilization planning. A contractor
who wants to be considered for orders of
items on the list can do so only by
starting at the bottom: He must get his
company on the Defense Department’s
list of planned wartime materiel sup-
pliers.

How can he do this? By going di-
rectly to the branch of the armed forces
that buys an item he can make. He
then must sell the procurement ofhcer
on the ability of his company to per-
form and get his firm in a position
where the military will consider his
plant in mobilization planning.

From this stage, a successful firm will

get a “phantom order”—a spot on the
tentative mobilization production sched-
ule. This is a list of specific items and
who will make them in case of war. It
exists to cut down on the time lost
getting into production on M-day.
» Procurement Omelet—In emphasiz-
ing that the new Wilson directive does
not mark a change in policy, it was
pointed out that smart procurement
demands that the wheels be kept turn-
ing in the plants of the planned sup-
pliers whenever possible. It may be
that some of these are not the lowest-
cost producer. In fact, the most efhicient
producer in peacetime may not be able
to handle a wartime order because of
its size.

“It's a lot like an omelet,” a pro-
curement expert explained. “If I need a
six-egg omelet today and may need a
6,000-egz omelet next month, shall 1
hire a short-order cook on the basis of
today's appetite or give the six-cgg order
to the Mayflower Hotel kitchen because
the chef there can make a 6,000-egg
omelet?

“The Mavflower is inefhicient on a
six-egg omelet. The short-order cook

can’t break 6,000 eggs.”

> ‘Hot Lines'—\Wilson was just as cm-
hatic in his declaration that cases will
1ave to be handled on an individual
basis, case by case, and that the funda-
mental policy is unchanged.

The Secretary said military buyers al-
ways have been free to accept bids
or negotiate contracts with other than
lowest-cost producers if conditions wir-
rant. He said there may be cases
where an order will be divided among
three producers and actually be for un-
economical quantities to maintain “hot
lines” instead of “cold lines.”

“And how much does it cost you?”
Wilson said. “How much does it cost
if vou put one of them in mothballs
and run the other two? What is the
best thing for the country?” He said
these decisions are wital to proper
maintenance of the mobilization base.

Wilson made it clear that the Penta-
gon will review all purchases made
from other than the lowest-cost pro-
ducers “about every 90 days” because
“different situations will develop on
different items.”
® Buyers' Problems—The Secretary indi-
cated that some Pentagon sources were
correct a week earlier when they specu-
lated that the new directive was de-
signed to ease the problems of those
military buvers who find it necessary to
purchase from other than lowest-cost
producers, Facing possible criticism for
paving a higher price, they have been
in need of a more concrete directive on
which they can base the decision in what
Wilson called a “different situation.”

Wilson said money for developing
the mobilization base is included in his
1956 budget that goes to Congress next
month.

“Tust how much [ can’t tell vou,” he
said, “becanse we have enough flexibilitv
in procurement in most of the services.”

It appeared last week that some of
the confusion touched off bv the direc-
tive will persist. Some procurement of-
ficials in the Pentagon frankly said thev
felt the department had bungled the
approach to industrv bv making the
directive public without immediate ex-
planation.

Washington to Get
$2-Million Air Center

National Aeronautic Assn. plans to
build a S$2-million, eight-story aviation
center in Washington. Tom Lanphier,
NAA president, told Aviation WEEE
the structure is scheduled for comple-
tion in the fall of 1956.

The top five floors of the center will
be occupied by offices of NAA, aircraft
firms and aviation trade associations.
Lower three floors will be devoted to
clubrooms probably operated by the
Washington Aviation Club, which will
give up its present facilities.
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TURBOPROP-POWERED LOCKHEED Super Constellation (arbist's version) has new thin highspeed wing, 27 ft. longer than present model.

If It Gets Orders Now for Airline Turboprops . . .

Burbank, Calif.—First airhine delivery
of Lockheed Aircraft Corp.’s new
L-1449 turboprop Super Constellation
is expected to be in January 1957, if
orders are received.

Proto of the Super Connie pow-
ered by tour Pratt & Whitney PT2
turboprop engines is programmed to
fly in August 1956. It is understood
Lockheed will turn out no prototype as

such but the first three production air-
craft off the assembly line will be used

as test airplanes, much as Douglas Air-
craft Co. did with its DC-7s.

CAA certification 1s expected in

March 1957, following first delivery
with an X-license in January.
» Pressure  Tests—Lockheed also will
build a static test aircraft as well as
one for pressure tests to destruction
similar to those carried out on the Brit-
ish Comet.

The Burbank firm probably will
not run the pressurization tests in an
underwater tank as the British did but
will do its testing in the Mojave Desert
near Palmdale, Calif., with a retaining
wall built around the aircraft to protect
against structural failure,

“We do not expect any problems
whatever of that " says a company
spokesman, “but of course the aircraft
will be analyzed on the basis of the
Comet studies.”

The L-1449 is designed to operate
at 30,000 ft.

The Lockheed schedule is believed
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to call for production of 44 to 50 of the
14495 by the end of 1957. The com-
pany will not halt production of the
conventional 1049G Super Constella-
tion and sales of that aircraft are con-
tinuing. Separate tooling will be pro-
duced fnr the 1449 and the two aircraft
will be tumed out simultancously on
separate final assembly lines.

» DC-7C Competitor—Announcement
of the new turboprop aircraft has
not slowed Lockheed’s jet transport
studies, which are continuing.

Lockheed Can Deliver L-1449s in 1957

“This 1s not offered as a substitute
for the jet transport,” says Leonard
Schwartz, Lockheed’s director of com-
mercial sales,

The new turboprop airliner is consid-
ered Lockheed’s answer to the challenge
laid down by both the Douglas DC-7C
with its Wrght (Turbo Compound en-
gines, and the DC-7D, which may be
powered by Rolls-Rovee R.B. 109 turbo-
prop powcrplants.

With its long range and a cruising
speed above 420 mph., the new turbo-

(i
Par et
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THREE-VIEW shows planform and dimensions of proposed L-1449 turboprop transport.

srnh:. ground line
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Howard Hughes, majonty stockholder
of Trans World Airlines, still is deliber-
ating whether T'WA will order any of the
Lockheed 14495, an anthoritative source
informs  Aviation Week, It was indi-
cated that no decision is expected imme-
diately,

Hughes is understood to be worried
about how soon Boeing 707 jet trans-
ports conld be put into transcontinental
and  trans-Atlantic  service by TWA's
competitors, if he buvs the turboprop
I Super Constellations now,

' Hughes knows he wonld have top pri-
ority on Lockheed's new line if the
L-1449 goes into production, and he is
inclined to doubt that Boeing can meet
the delivery dates it is announcing, But
he is said to be gathering more data on
the 707 before making any decision for
|  mnew highspeed equipment for TWA,

It was industry opinion last week that

TWA Dilemma: Turboprops or Jets?

if the 1449 is not ordered by TWA,
which would need about 35 ships, the
plane probably would not be built at all.

Meanwhile, other industry  observers
said they doubt if any longrange turbo-
prop or jet tramsports wonld be ordered
by anyv airline until the Air Force de-
cides which U. S. manufacturers will re-
ceive its impending military contracts for
more jet kmkers,

Boeing already has received one such
order that enables it to be the first Amer-
ican compxiny to pledge deliveries of com-
mercial versions. Obviously, its commer-
cial transport position will be enhanced
again if it alone receives the additional

military orders, I

Any other companv—such as Lockheed
or Donglas—also will be in commercial
business if cither or both win the USAF
orders for jet tankers anticipated in the
near futuare.

prop transport is expected by Lockheed
to offer supenior performance to both
the 7C and 71D.

“Using only normal wing Fuﬂl ca-
pacity,” says the Burbank hrm, “the
Super Constellation turboprop can fly
a distance greater than that of any
contemporary turbojet or turboprop
transport and corresponding to the ul-
timate range of any expected longrange
transport—with a far greater pavload.”

With the turboprop engines provid-
ing 60% more takeoff power, Lockheed
savs fuel costs per mile will be 15%
lower than “the ]atest commerctal air-
liner now in service or, in other words,
the DC-7.

» Airline Interest—Announcement  of

the new Lockheed entry, together with
the dispatch of sales teams on a world-
wide campaign, has brought the airline
competition between both American
and Brtish aircraft manufacturers to a
new pitch,

A number of airlines, including some
already committed to the DC-7C, are
known to be taking a close look at the
Lockheed proposal.

On the basis of announced hgures
for the 1449, which Lockheed believes
to be on the conservative side, the new
turboprop airhner not only would top
the announced performance of the
DC-7C but also offer a considerable
speed edge over the DC-7D although
the latter would be comparable in range

and economics. That, of course, would
depend upon the engine used on the
7D,

Lockheed anticipates that the 1449
will have a lower seat-mile cost than
the 7C.

The Douglas Seven Seas will be avail-
able to airlines a vear carlier than the
new Lockheed aircraft, however. Pan
American World Airwavs expects to
put the 7C mto service in the summer
of 1956, with Trans World Airhnes
hoping to start operations with the
1449 1 the summer of 1957, 1f 1t goes
ahead with an order.

Price tag on the 1449 will be $2,650,-
000, compared to $2,250,000 for the
TC.
> DC-7's Stretch—Douglas, of course,
has further “stretch™ left in the DC-7
series as one answer to the Lockheed
proposal,

Now on the drawing boards at Santa
Monica is a thin-wing version of the
DC-7 designed for an unspecified tur-
boprop engine that would cruise at
+25 mph. with 110 passengers. Engines
for this might be commercial versions
of the Pm’ct & Whitney T52, Allison
T56 or Bristol B.E. 25.

The DC-7D with the R.B, 109 would

cruise at about 385 to 390 mph.
» Simple Turboprop—The new Lock-
heed aircraft could take any of the tur-
boprop engines mentioned above, once
they have been proved. The company
selected the PT-2 because it is a simple
and unsophisticated single-spool turbo-
prop that has been under development
for vears.

“This is the engine for '57," says a
Lockheed representative. The company
also looked seriously at the T56, it is
reported, but found it would not be
available until a wvear later than the
PT-2. There will be improvements
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made in the turbine section and the
gear ratio. A 12% improvement is
forecast in its economic curves as a
result.

»PT-2 Highlights—Features of the
6,000-eshp. turboprop engine are listed
a5;

e Steel construction with the entire
engine, except the reduction gear hous-
ing, made of corrosion-resistant steel
alloy.

o Simplicity resulting from single-unit
design with solid compressor-turbine
assembly.

® Low operating temperatures that
eliminate the need for complicated in-
ternal cooling of turbine blades and
VaANCs,

® Reduction gear ratio that keeps the
propeller tips in the subsonic range at
all times.

® Anti-icing provisions with hot com-
pressor discharge air piped through hol-
low inlet guide vanes and struts at the
air intake.

e High energy capacitortype ignition
system that makes inflight starts easier.
e Semi-annular combustion chamber

divided into eight segments, each with
a dual-orifice fuel nozzle,

® Engine safety brake that prevents
feathered engine and propeller rotation.
® More than double horsepower per
pound of weight.

Lockheed expects these engines,
mounted on a new thin wing, to push
its re-designed Super Constellation to a
block speed 75 mph. faster than “any
current or forecast piston engine com-
mercial transport” (DC-7C) and 30
mph. faster than “any projected pro-
peller-driven, longrange, commercial
transport” (DC-7D).

The 1449 features a simplified four-
tank fue] system with single-point un-
derwing refueling. All fuel 1s carried
within the wing and no tip tanks are
planned at the moment.

For other features of the new airliner,
see AviaTion WEEK Dec. 6 (p. 17).
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Trippe Outlines Air
Role in Cold War

Vital role of U.S. aviation in win-
ning underdeveloped countries as allies
of the Free World was described by
Juan T. Trippe, president of Pan Ameri-
can World Airways, at Washington's
Aero Club Wrnght dinner.

“It is simple economics that a coun-

try cannot develop unless 1t has a
proper transportation system,” Trippe
said. He added that many under-de-
veloped countries cannot wait for rail-
road and highway systems to be de-
veloped.
» Aviation Opportunity—"Geographi-
cal or political conditions force them
to skip these earlier stages,” he said,
“and enter directly into the age of
flight.

“Expanding and improving the in-
ternal transportation systems of pres-
ent-day under-developed countries rep-
resents a great  opportunity  for
American aviation to be of service. Its
capital and know-how in partnership
with local mvestors, and supported by
appropriate  medium-term  credits  be-
vond the usual capabilities of commer-
cial banks, can measurably strengthen
the countries we wish to be our
friends.”

» Wright Day—Other Wright celebra-
tion activities included:

e Collier Trophy was presented by
President Eisenhower to James H.
Kindelberger, board chairman of North
Amernican Aviation, Inec., and Edward
H. Heinemann, chief engineer of the
El Segundo Division of Douglas Air-
craft Co. (AviaTion WEEr Dec. 13,
p- 18).

® Wright Brothers Memorial Award
was presented to Dr. Theodore Von
Karman by the National Aeronautic
Assn. (Aviation WEeEK Dec, 6, p. 7).
e Bo Lundberg, director of Sweden’s
Aeronautical Research Institute, de-
livered the Wright Brothers Lecture
on fatigue problems of aircraft.

¢ Dr. John H. Furbay, director of Air
World Education for Trans World Air-
lines, was awarded the Brewer Trophy
for aviabion  education  activities
throughout the world.

At a luncheon preceding the Wright
dinner, the following were awarded the
Compte de la Vaulx medal by the Fed-
erabion Aeronautique Internationale for
speed records:

e Bng. Gen. Stanley Holtonor,
USAF, for a 100-km. closed-course rec-
ord of 690.1 mph. in a North Ameri-
can F-86D.

® Robert O. Rahn, Douglas test pilot,
for a 100-km. closed-course record of
728.1 mph. in an F4D.

e Col. William F. Bames, USAF, for
a 3-km. straight-away record of 715.745
mph. in an F-86D.

o Lt. Cmdr. James B. Verdin, USN,
for a 3km. straight-away record of
752.943 mph. in an F4D.

e Lt. Col. Frank K. Everest, Jr., USAL,
for a 15-km. straight-away record of
755.1499 mph. in a North Amencan
YF-100A. Col. Everest is the current
holder of the absolute world speed
record.

The Bleriot medal was awarded to
William D. Thompson, Jr., Cessna
Aircraft Co. test pilot, for establish-
ment of a world's altitude record of
37,063 ft. in a lightweight aircraft (one
weighing less than 2,204 1b.).

Altitude flight was made in a turbo-
prop-powered Cessna XL-19B. The
plane was powered by a Boeing 502-8
Engine.

Hunsaker, Crawford
Appointed to NACA

Dr. Jerome C. Hunsaker of Massa-
chusetts Institute of Technology, and
Frederick C. Crawford, chairman of the
board of Thompson Products, Inc,
have been appointed to five-year terms
on the National Advisory Committee
for Aeronautics.

Hunsaker, a member of NACA since
1938 and its chairman since 1941, was
reappointed. Both appointments, by
the President, date from Dec. 1 of this
year.
> Navy Plane Designer—A graduate of
the Naval Academy, Dr. Hunsaker has
been identified with aviation since
1913, when he was detailed to Europe
for a vear’s study of aeronautical prog-
ress there.

The following year Hunsaker set
up MIT's Department of Aeronautical
Engmeering.

From 1916 to 1926, when he left
the service, he directed the desien of
every naval aircraft constructed. %&nﬁt
notable among these were the NC-type
flving boats. From 1926 to 1933 he
was associated with Bell Telephone
Laboratories and then Goodyear-Zep-
pelin Co.

In 1953 Hunsaker was named head
of the Departments of Mechanical En-
gineering and Aeronautical Engineer-
g at MIT.

He is a director of numerous com-

panies, including the McGraw-Hill
Publishing Co.
» Air Foundation Chief—An electrical
engineer trained at Harvard University,
Crawford has been with Thompson
Products since 1916. He is head of the
Air Foundation, which sponsored the
National Air Races until 1949 and
since has sponsored the National Air-
craft Show.

Crawford is active in the affairs of
the National Aeronautic Assn. and was
responsible for Thompson Products’
support of Ramo-Wooldridge.
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Bleed Air Requirement

Of particular interest is the way the
twin turbine configuration of Hyvdro-
Alre's new Frijadrive System allows
the individual optimizing of the re-
frigeration turbine while tailoring the
other turbine to best performance
throughout the power requirement
range, By utilizing two turbines in-

stead of one, optimum design for re-
frigeration needs is not compromised
for variable power outputs.

» Works both ways: Conversely, addi-
tional power demand is not penalized by
energy losses from: (1) loss through
Heat Exchanger {(only the refrigeration

furbine is coupled to the Heat Ex-
changer); (2) increased hack pressure
from cabin (power turbine exhaust goes
overboard),

> Net efficiency increased: The advan-
tages, in both weight saved and lower
demands on bleed air, are obvious. “We
believe Hydro-Aire has made another
remarkable contribution to turbine ap-
ﬂ-licatiﬂ-n," states H. H. Rhoads, Presi-
rlent.

Twin Turbine Teamwork

—a New Principle
wn the ATM Field!

Frijadrive /S

A SINGLE PACKAGE, COMBINING AIR CONDITIONING AND ACCESSORY DRIVE FUNCTIONS

L

'l
-

*Patent Porndinog

FRIJADRIVE offers weight savings of 209 to
40% and saves up to 50% in bleed air require-
ments, It is based on an entirely new principle:
Twin Turbine Teamwork.

This principle provides speed control within
two-tenths of one percent. Accessory power re-
quirements can vary from zero to maximum
horsepower. At the same time it supplies a con-
stant air conditioning flow to the cabin.

A control system compensates each of the two
turbines as required, thus automatically giving
optimum efficiency at all times for both air-
conditioning and accessory-drive functions,

We'll be most happy to meet with you and show
you exactly how it's done...and what FRIJA-
DRIVE can do for YOU. Call, wire or write for
the complete story NOW,

IOl

Ei‘*.-rj.r I,I'E'_r}.i'?t'i'i", EVETY homber,
cuery transport,
is Hydro-Aire equipped.

The Aviation

Subsidiary of Co.




Spotwelding .240 75st Aluminum Stringers
to .081 75st Clad in Wing Section on F-84-F

These heavy section stringers are a Republie design improvement in wing
structure of the battle proven F-84-F Thunderjet. This instance of improved
design with resistance welding is not unusual — Republic design engineers

are specifying five times more resistance welding in wing assemblies

and three times more in fuselage assemblies than ever before.

The advantages of resistance welding in both airframe and jet engine fabrication
are well known, Aircraft and Militarv specifications are most easily satisfied and
maintained by Sciaky patented Three-Phase welders. That's why approximately

Write for Bulletin 1345T for information on Sciaky Type ST aircraft welders.
The Sciaky Type ST welder shown above is one of many at Republic
proving in daily production Sciaky's basic thinking of machine design

to do more useful work at lowest operating cost with maximum reliahility,

Largest Manufacturers of Electric .
Resistance Welding Machines in the World E' A N x

4935 West 67th Street, Chicago 38, lllineois
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with more posifive picture of all plones enroufe fraom Radar,
Picterial Plotting and Direct Extended Communications.

IMPROVED TRAFFIC FLOW is expected when present air route control centers (left) get new facilities (right), including longrange radar.

PROJECT YOLSCAN, AF's automatic air trafhc control made up of radar (left) and computer plus display (right), calculates flicht paths.

Report on ACC Project:

907% of all the resistance welding in airframe fabrication is done on Sciaky machines.

Civil-Military Navaid Progressing

The longrange program to improve
the Common System of civil-military air
traffic control and navigation is showing

significant  progress, reports Robert

?h{urrﬂ}', Commerce Underseeretary for
Transportation and Air Coordinating
Committee chairman,

The study is being made by a special
ACC group composed of government
and industry representatives. Plans un-
der consideration are:
® Pictorial presentation at air route con-
trol centers of planes enroute on the air-
ways.
® Combining air defense and civil radar
systems.

e Increasing range and speed of long
range acronautical connmunications,

The ACC group also is cvaluating

the USAF-developed “Volscan,” an clec-
tronic computer device that is coupled

with radar and permits rapid handling
of approaches and landings.
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» Radar Control-Present system  of
plotting air trafhc involves complicated
communication and coordination be-
tween controllers, Various aircraft posi-
tions, altitudes and speeds are wrtten
en strips of paper and passed from one
controller to the next—slowing the
process.

The ACC group is working with
the Civil Aeronautics Administration’s
Technical Development and Evaluation
Center on a radar map-plothing display
that enables controllers to see aircraft as

they progress along the high-density

AITWAaYSs,

Huge plothing tables and horizontal
long-distance radar show airways svs-
tems exactly as thev exist in airspace.
This enables the controller to prevent
collisions while directing increasing
numbers of aircraft.

» Direct Communication—The ACC
group is making every effort, Murray

savs, to integrate available civil and mihi-
tarv radar with the special air defense
network and other militarv radar to im-
prove the volume and safety of air traf-
fic control. '

A successful integration “could save
millions of dollars mm future appropri-
ations for our expanding airways sys-
tem,” he adds. “It may also provide the
longrange radar component of the com-
mon system.”

Provision for direct radio tclephone
communications between pilots and
controllers is under way, ACC reports.
> Volscan Difhiculties—As an example
of increasing civil-military cooperation
in development of a common system,
Murray cites the request by Air Force
Undersecretary James H. Douglas to
have ACC evaluate “Volscan.” The
ACC group viewed Volscan in opera-
tion recently and approaches at 30-sec.
intervals were demonstrated.

“The group’s preliminary investiga-
tion revealed certain operating difficul-
tics concerning the use of Volscan in
the common systern,” Murray says.

“Evaluation may reveal the possibility
of eliminating these. . . ."
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Stainless Steel BT-12 Basic Trainer.
Powered by a Prant & Whitney
456 hp engine, the BT-12 had a top
speed of 168 mph, cruised ar 1435
mph, climbed ar nearly [N fpm.

[KAAISIE[RS

FLEETWINGS |

PIONEERED STAINLESS STEEL FABRICATION

In 1931 we built and flew the first stainless steel wing.
In 1936 we designed and built the first stainless steel
commercial craft, the Fleetwings Seabird. In 1939 we
designed and produced the first military airplane of this
material, the BT-12 basic trainer. Recent contracts for
stainless steel fabrication include shrouds and tailpipes for
the Martin B-57 and Republic F-84F, and prototype jet
engine components for leading manufacturers. This

extensive experience in stainless steel fabrication is yours

¢ 4 On ibe masnbne of 1he PRER, midway be-
for the asking. May we help you~ tween Trenton, M), and Philadelphia, Fa

PHILAD ELPHIA

FLEETWINGS DIVISION

I aiser N EeTaL P rRobucTs, uu::.i

BRISTOL, " A.
I N 1T HE HEART o F T HE DELAWARE VALLEY

22

Bell Chairman Sells
10.000 Stock Shares

Disposal of 10,000 shares of Bell Air-
craft Corp. common stock by board
chairman Lawrence D. Bell is reported
by the Securities & Exchange Commus-
sion for the period of Oct. 11 to Nov.
10. Chairman Bell's common stock

holdings now total 1,000 sharcs.
Other aviation industry transachions:

Supply Mfg, Co., Ine. Dizposal of
.’rﬂi?nz::‘:mm:?r? thref; by Henry A. Rudkin,
director, his total holding,

Air Associates, Inc. Disposal of 800 com-
mon shares by C. Kenneth Baxter, director,
his total holding.

Alaskn Airlines, Inc. Disposal of 2,200
common shares by Paul C. Tayler, director,
leaving a holding of 6,700, _—

Allegheny Alrlines. Acquisition of &73
common shares by Henry A, Satterwhite,
director, making & holding of 11,47..

American Alrlines, Ine. Dlsposal of 1,300
common shares by Willlam Littlewood, of-
fleer, leaving a total of 3,000,

Beech Alreeaft Corp. Disposal of 400
common shares by Mre Olive Ann Hverh.l
officer and director, leaving a holding ol
§3. 822 disposal of 300 common shares in
trust, leaving a total of 45,170,

Rendix Avintion Corp. Acquirition of 200
common shares by Arthur E. Raabe, officer,
his total holding.

Braniff Alrways, Ine. Disposal of 100
common shares by Charles E. Beard, officer
nnd director, leaving a total holding of
2 000 ¢ acquisition of 23,300 common shares
by William A. Blakley, director, making &
total holding of 63,605,

Cupital Airlines, Ine. Disposal of 200
common shares by J. D. Stetson Coleman,
director, leaving a total holding of 5,000 ;
acquisition of 250 common shares by Hayes
Dever, ofticer and director, making a total
holding of 4756 ; acquisition of 500 common
shares by David L. Frawley, director, mak-
ing a total holding of 1,620 ; acquisition of
100 common shares by Arthur F. Krooger,

" director, making & total holding of 700;

Safety Record

All-time safety and trafhc records for
U. 8. airlines in 1954 are predicted by
Civil Aeronautics Board. CAB esh-
mates for the year indicate a record low
passenger fatality rate and a record
high number of passengers carried and
passenger-miles flown.

The safety forecast is based on rec-
ords to date and an estimate to the end
of the year. It shows a passenger fatality
rate of 0.08 per 100 million passenger-
miles for U, S. scheduled foreign, tem-
torial and domestic air carriers—a record
low,

Large U. 8. irregular air carriers have
operated without a single passenger or
crew fatality up to the present time.
According to Board estimates, the non- |
skeds will carry about 650,000 passen-
gers approximately 1.3 billion passenger-
miles in 1954,

CAB expects scheduled domestic, F
foreign and territorial airlines to carry
35 million passengers and fly 21 billion
passenger-miles. These estimates are
based on actual figures for nine months
of operation.
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yerienced source for

COMPUTERS. ..

?ﬂdl/

We honestly believe we can offer you the finest
Air Data Computers that money can buy,

For one thing, we've been in the business
of making precision pressure-operated instru-
ments for L[hirt}'—ﬁve. years . . . and we've been
making airborne electro-mechanical comput-
ing devices for more than ten years. That's a
whale of a lot of experience.

And here, for example, are two big problems
we've licked. E-P Air Data Computers are now
capable of:

1. Correcting for probe position error as
a function of Mach number.

2. Operation up to an altitude of 150,000
feet.

Belund all this 15 an unmatched team of
designers, engineers and fabricators who . . .
by training and by experience . . . are special-
15ts i fine Ilgr::cisiuu instruments. They are
the secret of our latest Air Data Computer
that weighs as little as 12 lbs., occupies only
350 cubic inches (including power supply and
amplifiers) . . . and 1s L‘:IIJE%]]IE of delivering all
the functions demanded by modern, high-
performance aircraft.

Why not put all this experience to work
for vou!

TETERBORO, NEW JERSEY e DIVISION umnd'jr/

AVFATION CARPONET DN

West Coast Office: 117 E. Providencia, Burbank, Calif.

Export Sales: Bendix International Division
205 East 42nd 5., New York 17, N. Y.

World's Largest Producer of
Aviation Instruments and Accessories



ﬂuality, Ecunnmy, Delivery f

Quality aircraft products...at economical costs...
delivered when and where you want them, result from
a Kawneer policy successfully demonstrated many
times since we first developed streamlined steel tubing
during World War 1. Now, in a new plant with new
machinery and equipment devoted exclusively to
production of airframe assemblies and detail parts we
can implement our policy even more efficiently.

We invite inspection at your convenience. But if you
cannot visit us, we'll be glad to send you our illustrated
booklet or have a representative call on vou.

awneep |

MNILES, MICHIGAN

FoaFl

24

acquisition of 1,000 common shares by
James R. Stockton, director, making n total
holding of 2,5560.

Ceossna Alreraft Co. Disposal of 800 com-
mon shares by Dwane L. Wallace, officer
and director, leaving total holding of 68,200,

Curtiss-Wright Corp. Acquisition of 600
common shares by 8. B, Kurzina, Jr., officer,
making a total holding of 600.

Fastern Afr Lines, Inc. Acquisition of 100
common sharea by Stuyvesant Peabody, JT.,
director, making a total holding of 2003
acquisition of 500 common shares by Me-
Gregor Smith, making a total holding of
& 00,

Fairchilil Engine & Alrplane Corp, Acqul-
sition of 100 common shares by William
Preston Lane, Jr., director, making a total
holding of 600 acquisition of 200 common
shares by F. Hugene Newbold, Jr., oflicer,
making a total holding of 200,

Genernl Dynamies Corp. Disposal of 4256
common shares by Carleton Shugg, ollicer,
leaving a total holding of 1,200,

General Electrie Co. Disposal of 600 com-
mon shares by Willlam C. Wichman, officer,
leaving a total holding of 2,190,

Lear, Ine. Disposal of 1,000 common
shares hy William P. Lear, director, leaving
a total holding of 408.935: acquisition of
1,000 common shares by IKenneth MacGrath,
director, making & total holding of 1,200.

Lockheed Aireraft Corp. Disposal of 450
capital shares by D. E. Browne, officer,
leaving o total holding of 2,668 ; disposal
of 1,155 capital shares by L. W. Wulfekuh-
ler, afficer, leaving a total holding of 1,272,

Glenn L. Martin Co. Acquisition of 4,000
common shares through exercise of option
by Jess W, Sweetzer, olficer, making a total
holding of 7,000,

MeDonnell Alreraft Corp. Acfuiszition of
24,664 common shares by J. 8. McDonnell,
officer and director, making a total holding
of 118,611,

National Ajrlines, Inc, Acquigition of 100
common shares hy Charles Fl. Banks, officer,
making a total holding of 200; acquisition
of 126 common Shares by Alexander .
Hardy, officer, making a total holding of
200 ; acquisitlon of 250 common shares by
John .. Morris, oillicer, making a total hold-
ing of 1,260; acquizition of 1,000 common
shares by J. M. Rosenthal, officer, making
a total holding of 2,500 acquisition of 100
common shares by Charleg F, Sharp, officer,
making a total holding of 381 ; acquisition
of 600 common shares hy R E. Wialand,
officer, making a total holding of 2.008,

Northrop Alreraft, Ine. Disposal of &30
common shares by George Gore, oflicer, his
totial holding.

Northwest Alirlines, Ine., Acquisition of
400 pommon shares by Whitney Securities
Co., making & total indirect holding of 1.000
and a direct holding for Wheelock Whitney,
director, of 500.

Fan American World Alrways, Tne. Acqui-
sition of 400 common shares by Edward 0.
MeDonnell, director, making a total holding

af 500,

Piper Alrceraft Corp. Acquisition of 200
common shares by Charles W, Pool, officer
and director, making a total holding of 200,

Seaboard & Western Alrlines, Tme. Dils-
posal of 1,000 common shares by Warren H.
Renninger, officer, leaving a total holding of
13,625 ; disposal of 500 common shares by
John H. Rosenwald, officer, leaving s total
holding of 51,175,

Bperry Corp. Acquisition of 1,000 common
shares by Preston R. Bassett, ollicer, making
a total holding of 3,636.

Thompson Products, Ine. Disposal of 300
common shares by Harry D). Bubb, officer,
leaving a total holding of 158 ; acquisition
of 500 common shares by Paul D. Hileman,
officer, making a total holding of 2 674,

Trans World Airlines, Inc. Disposal of
1,000 eommon shares by B. 8. Damon, offi-
ﬁe_rgﬂnnrl director, leaving a total holding of
| 4

United Air Lines, Ine. Disposal of 500
common shares by Justin W, Dart, director,
making a total direct holding of 10,000 and
an beneficldl holding of 1,500.

United Aireraft Corp. Disposal of 1.000
r.-ﬂ'fnmnn jhﬂrﬂﬂ by Willlam R. Robbins,
allicer an reetor, leav
ks P aving a total holding

Western Air Lines, Ine, Digposal of 135
capital shares by Marvin W, Landes, officer
and director, leaving a total holding of 385
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R-652 actuates the
tailwheel power steer-
ing installation in De
Havilland of Canada’s

DHC-3 Otter

The R-652 operates at 10 rpm at
maximum operating torque of
1000 1b. in. Overioad slip clutch
adjusted to slip at 1200 Ib. in,
Magnetic clutch will hold maxi-
mum load with 17 volts min. ap-
plied. The R-652 weighs B8.15 Ib.

Drawing courfesy of De Havilland Aircraft of Canado, Lid.

Airborne’s R-652 rotary actuator supplies the
finger-tip taxiing control bush pilots need to

AIRBORN E’S fly the Otter in and out of makeshift strips in

Canada’s rugged north. On landing and take-

FA‘ORI'E OF THE off, the pilot energizes the actuator, which
locks the tailwheel in phase with the rudder.
BUSH LEAGUE

The R-652, mounted on the tailwheel spindle,

has proved as sturdy and reliable in service
as the Otter itself.

LINEATOR® +« ROTORAC® +« TRIM TROL® ROTORETTE® « ANGLGEAR

COMPLETE INFORMATION

A E E ESSORI E 5 'l: ﬂ RP 'ﬂ H AT ION on the Alrlhnrnehl;nndnif n[utm-mnh-:ﬂ{lul
HILLSIDE 5, NEW JERSEY citiog st e st comv ity T
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AERONAUTICAL ENGINEERING

materials—and progress.

Time is the most important commodity in engi-
neering; the techniques of saving it are varied and
ingenious, because time cquals money, manhours,

One area where the importance of time has been
demonstrated is in testing. Adequate testing of any
engineering subject produces quantities of raw data
which must be read, processed, reduced to useful form,
analyzed and tabulated before being of any real value.

Here is one significant approach to time-saving in
windtunnel tests: automatic data reduction. With
| these new schemes of electronic reading, reduction
and tabulation of thousands of data points, time
between tests and results is reduced to a matter of

minutes rather than weeks it formerly took.

The Convair system described here is from
material furnished I:H.r R. J. Volluz, chief of their
SUPErsonic windtunnel, and M. G. Wade, assistant
research group leader.

More information on other successful systems
can be found in two AGARD Memoranda: “Methods
Used by NACA for Data Reduction,” by Ira H.
Abbott of the National Advisory Committee for
Aeronautics (AGARD AG3/M2) and “A Scheme of
Automatic Data Reduction for Windtunnels,” by
K. V. Diprose, of the Mathematical Services Depart-
ment, Roval Aircraft Establishment, Farnborough, |
England (AGARD AG9/MS5).

Data Digesters Speed Windtunnel Tests

One major roadblock in windtunnel
testine—the time delay between the
test and the availability of corrected
data—is climinated by automatic data
reduction equipment. Such a svstem,
installed at the Ordnance Aerophysics
Laboratorv, operated by Convair Div. of
General Dynamics Corp., Daingerficld,
Tex., has been in constant use since
1951,

An example of time saved: A recent
supersonic ramjet diffuser test recorded
about 35,000 pressure data  pomts.
These were immediately recorded on
IBM cards and were ready for com-
putation with almost no time lag. Un-
der the old procedure of photographic
processing, reading, punching and veri-
fving, it would have taken nearly 115
manhours to process the data to the
point where computation could pro-
ceed.

The svstem at OAL was first tried in

1950, It 15 based on the conversion of
strain gage voltages to digital informa-
tion which is utilized to supply informa-
tion through an IBM card program cal-
culator for computation.
* Use of the Tunnel-The major effort
at the OAL windtunnel is development
testing of supersonic guided missiles for
the Navy Bureau of Ordnance Bumble-
hee ‘pTD}EEt The facility is owned by
Naval Ordnance, and it is operated by
Convair for them. Additional work in
the tunnel is done for contractors to
the United States Air Force and the
Navv Bureau of Aeronautics.

AMach numbers between 1.25 and
2,50 are available for testinge models

CHART SHOWS FLOW of information in

Convair's system for the automatic reduoc.

hon of windtunnel test data,
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ROLLING MOMENT GAGES

PITCHING AND YAWING
MOMENT GAGES

CUTAWAY MODEL shows typical five-component strain-gage internal balance installation.
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TYPICAL continuous panel-bending-moment record for wing of crucitorm structure.

of missiles and airplanes. Instrumenta-
tion, developed at OAL, records multi-
component force data simultaneously,
andd automatically reduces the data to
acrodvnamic parameters,

Convair measures ﬂﬂl’ﬂ'd\ namic forces
on the model with four strain gages,
cach composing a full bridge circut.
These gages indicate the strain due to
hending moment in the cantilever beam
represented by the model. Knowing
the moment at two points on  the
beam, the normal foree can be found
from the slope of the moment curve.
Accuracy 15 increased by placing the for-
ward set of gages as close as possible
to the reference point about which
moments are summed; for most models,
this is the center of gravity.

The figure above shows a typical
strain-gage internal balance installabion,
cut away to show the relative position
of the gages. The strain gages are
separated by a short length of cruciform
cross section where suitably mounted
strain gages can be used to measure the
rolling moment mside the model, The
practice at OAL is to measure drag
with an external, remote-roll-indexing
halance which supports the internal
halance. These balances are also in-
strumented to measure rolling moment
when it s inconvenient to utilize the
cruciform  section.  OQOutput  voltages
from the strain gage bridges are fed into
the main control panel.
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» Information Flow—The block diagram
on page 26 shows the flow of mtorma-
tion from the model until it comes out
as aerodynamic data. Six identical in-
dicators are used, each with four chan-
nels;: thus it is possible to measure six
components simultaneously in each of
four groups for a total of 24 com-
ponents.

The indicator reads the voltage out-
put from the bridge, and produces a
voltage of equal magnitude and op-
posite sign. This voltage is balanced by
means of a servo-driven step-switch,
slide-wire combination. The resulting
mechanical motion operates dials for a
visual numerical indication of the signal
and also sets up electrical circuits
the transcriber section. Secondarv in-
formation 15 fed into the transcriber
by the use of an IBM manual kevboard;
the input includes maodel roll attitude,
windtunnel stagnation pressure  and
the run number. Model angle of attack
is automaticallv fed in.

The digitalized information passes
through the transcriber to the punch
where the raw data are recorded on
standard IBM cards. After the cards
have been punched, the same data are
listed.

Just before punching, the raw data
are routed to the card-vroerammed cal-
culator section where 1t 15 reduced to
aerodynamic data in coefhicient form.
In the programming umnit, the computer

alculates the difference between the
strain gage reading obtained under load
and the reading under zero load. These
data are now stored until called tor in
subsequent computations. All comput-
mg s done by the 605 umit except for
minor additions or subtractions.

Final answers arrive in the 417 unit,
and are then passed to the punch for
recording on cards and also tabulated
on the 417 unit.

Computed coefhcients are generally

obtained within 20 to 25 seconds after
the system is energized. They may be
pri:'mntﬂd in one or two systems of
axes together with angles of attack and
sideslip corrected for deflection of the
mndel support under load. A wide
varicty of aecrodynamic parameters may
be computed on the spot, and are avail-
able immediately to aid or to verify
decisions of the test program.
» Accuracy—A digital computer theo-
retically introduces no inherent mathe-
matical errors, and therefore the result-
ing values are as accurate as the
information supplied. Thus the ac-
curacy of the whole system depends on
the accuracy with which the strain-gage
voltage output can be read.

For most tests at OAL, normal force

can be mecasured to = 0.2 Ib., and
pitching moment can be determined to
+ (.6 in, Ib. These figures correspond
to approximately = 3% and = (.5%
of the maximum loads generally en-
countered.
B Other Systems—OAL has used both
digital and analog data-reduction de-
vices, and thev feel that from their ex-
perience, the analog system is best for
the continuous tracing of non-linear
windtunnel data.

The aerodynamicist may want an in-
stantancous and continuous trace of
wing bending moment as a function of
the roll attitude of a model at a con-
stant angle of attack. Convair says that
the simplest form of analog computer,
combined with a modified plotter, will
continuously record that kind of in-
formation as the model is rolled. A
tvpical example of a continuous panel-
hending-moment record is shown above,
left, for the rnight wing of a cruci-
form wing-body combination with the
wing horizontal when roll angle equals
0 deg.

Fngineers believe that further devel-
opment of continunis comnuting-re-
cording equipment will provide valuable
tools for exploratory windtunnel tests,
and the means to define regions of non-
limear acrodvnamic charactenstics.

» Pressure Testing—Highspeed data re-
duction of pressures measured at van-
ouns points on a windtunnel model have
long been a problem of major propor-
tion. Normally, pressures are photo-
eraphed directly bv a camera aimed at
a specially desiened and lighted manom-
cter bhoard. This saves actual wind-
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Aircraft Circuit Breakers

Protect the ‘‘Electrical
Nerves’’ in LOCKHEED'’S
Super Constellations

The famous Lockheed Super Constellations are
making and breaking records with many of the
world's major airlines.

Included in the many parts that help make these
planes safe and dependable are Klixon Circuit
Breakers which protect the electrical circuits.

Rugged and dependable, Klixon Breakers with-
stand high shock and vibradon under all flving

conditions. They are precision calibrated and fﬁfl;m
individually tested for ultimate trip and 200% 7'To 35 amps.

load-tripping characteristics. Write for dam
Eiving complete details.

X0

Sy, Mmar®
Vel mhib BB e L rEl o

METALS & CONTROLS CORPORATION

SPENCER THERMOSTAT DIVISION pm——
2812 FOREST STREET, ATTLERORD, MASS, Push-Pull Ratings:
5 o 50 amps.

A typleal Kllzen Cir-
cwlt Breaker Panel in
the Super Constellation.

D&I&EA Switch
type Ratings:
35 te 120 amps.

-

D&751-1
Push-Pull Ratings:
5 to 50 amps.

-

ADRMAN uses photocell for antomatic,
speedy recording of manometer readings.

tunnel time, because data can be taken
as fast as the manometer stabilizes.

But it still takes an excessive number

of manhours to read the photographs,
transcribe the pressuees in the cards,
verify the readings and then reduce the
data. Operator fatigue, caused by long
hours of reading photographs, enters
into these computational techniques.
P Recording Manometer—Engineers at
OAL have developed the Adrman (auto-
matic digital recording  manometer).
Usmng a photoclectric cell, Adrman
automatically records pressures in digital
form so that the 1BM equipment can
be used to reduce pressure data immedi-
ately to the required aerodynamic
parameters. Fach tube on the manom-
eter board 15 scanned by a photoelectric
cell and the pressure reading from a
counting mechanism is stored when the
light beam of the cell passes the
meniscus of the tube. A counter reads
the nearest tenth of an inch,

The antomatic board at OAL is a
20-tube evaluation model, but 15 fre-
quently vsed during regular testing op-
crations.

Pressures are immediately punched
in IBM cards and tabulated in the
same manner as the strain gage data
from force tests. The pressure data are
2lso handled by the computer in the
SIME manner.
 Diffuser Testing—Convair savs the
most notable use of this antomatic re-
cording manometer 15 in testing super-
sonic diffusers for ramyets, where the
data include the average total pressure
recovery, air flow, and internal and ex-
ternal drag characteristics.

A lmge number of pressures are in-
volved i data reduction, and computa-
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#OUD...

primary source of Gan Parge Dour Cylinder —3000 i, i
actuating cylinders
on the West Coast

Daor Latch Cylinder — 3000 pii,

/
1-1/16™ bore x 17 stroke I'X

Armament Displacing Cylinder
1 300 psi zir cylinder
2" bore x B-114" siroke

T —

M LG, Actsuting Cylinder — 3000
pai, 6" bore x 17-1,/27 struke

When a manufacturer gains the reputation of being a
primary source for any product, it is usually indicative
that they have the “know how"” and facilities to pro-
duce at competitive prices.

=
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The ability to produce the smallest to the largest, the
simplest to the most complex cylinders has made Loud
top source for high quality —low priced units,

In addition to making the ordinary actuating cylinder,
Loud produces units containing integral mechanical
locking devices, snubbing cylinders, power control
booster eylinders, as well as a patented mechanically
locking eylinder adaptable to many applications where
the load is required to be firmly held without pressure
and yet easily unlatched and moved hydraulically or
pneumatically.

-.‘-...-.‘l---.- -
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Avleron Boogrer Cylinder — 1 300} pir,
1-97/ 16" bore x 6-1/8" siroke

Powerplant Door Cylinder — 1000 pss
. : . arr oylinder 1-1 /3" bore x B-1 /2" siroke
E:ELT:;;:?H{E_:' sl i fmerh. locki qf botl endrs af siroke
Haskel Enginearing Assoctiotes
Glendale, Colifornio

Mational Soles ond Service by

Hoskel-lLoud Aircraft Service Corp, "ﬁ

Glendale, California : i r

Resident Sales Engineers located in : Naie Gear Door Cylinder — 3000 o,
Seattle, Wash, i "I-'#.. v [-3/16™ bore x 77 stroke

Kansas City (Independence), Mo.
En[ﬁmnm,:ﬂd. ¥ : Nore Wheel Steering Cylinder — 3000

pig, 1-1747 bore x 6-3 /3" stroke
™
w "PRODUCING TODAY TOMORROW'S AIRCRAFT REQUIREMENTS
u H. W. LOUD MACHINE WORKS, INC.

969 EAST SECOND STREET, DEPT. 10 POMONA, CALIFORNIA

29



e T T R e SRR~ R~ S 7

30

i
i
i
¥

T T T T T T T T e S T p——
~ : ! -"‘—'—'-?—-l:—?-l-r ‘li =

B i . 7 Tl e b

i . ii‘.E-.._...J-..k-._...:--.
§'|

Annﬂuncing. .. new

PORTABLE TEST UNITS

for all 2- and 3-wire capacitance
fuel gaging systems

For quick field check on SIMMONDS Pacitron Fuel Gage
Systems — Or any capacitance type gages — these three handy,
portable Kits.

LA LS RN Designed specifically for test-

ing aircraft fuel gage systems (capacitance type), this rugged
unit is a universal test instrument that measures tank unit or
tank circuit capacitance values, introduces capacitance for gage
calibration and measures the insulation resistance of tank
units and cabling. Battery powered. (P/N 387002),

DIELECTRIC CONSTANT TEST KIT Measures dielectric

constant of aircraft fuels over range of 1.00 to 3.90. Includes
test cell for fuel samples. Direct measurements are obtained

without calculations. Battery powered, for use in field or on
line. (P/N 387005).

PORTABLE CAPACITANCE STANDARDS KIT

Provides a series of three wire capacitance standards for check-
ing calibration accuracy of three-wire capacitance bridges and
other three-wire capacitance test equipment. Capacitors certi-
fied by U. S. Bureau of Standards. (P/N 387009).

Write for detailed informolion on the full line of S1M-
MONDS Test Unils for copacitance Fuel Gage Systems.

Simmonds

AEROCESSORIES, INC.

General Offices: TARRYTOWN, M. Y.

Branch Offices: GLENDALE, CALIF. = DALLAS, TEXAS * DAYTON, OHIO » SEATTLE, WASH,
Sole Canadian Licensoe: EIMHEHDS AEROCESSORIES OF EAHADA LIMITED — MONTREAL

R

tions are so complex that diffuser tests
are generally run by takmg data at pre-
determined points over a wide range.
This frequently results in increased test-
mg time and taking redundant data m
order to bracket the cntical ranges of
the various parameters.

The use of the automatic recording
manometer means that the necessary
computations for cach point can be
completed in about 30 sec, and the tes|
engineer can quickly locate a propes
range to mvestigate,

This pilot model automatic manom.
eter was built originally to evaluate the
problems associated with such equip-
ment and to evaluate the accuracy ob-
tainable,

Calibration tests conducted recently
showed that 99.29% of the pressurcs
recorded were within = 0.1 in. mer-
cury of the correct pressure, which is
the design accuracy of the counting
Lqulpmmt

A hnal working model developed al
OAL wall have 60 tubes reading to the
nearcst half tenth of an inch and this
will service 85% of the pressure testing
requirements at the Damgerheld estab-
lishment.

Computer Results
Shown in "Window’

A new device can visually display
the results of digital computer calcula-
tions on cathode ray tubes, ehminating
the previous bottleneck of printing out
such results.

Developed by International Busimess
\Idrhmm Corp., the device can picture
computer results in the form of graphs,
geometric higurces, engineering symbols,
or words and numbers. It is called the
Type 740 CRT Output Recorder, and
15 designed for use with IBM's Tvpe
701 and 704 computers.

If the computer 15 working out an
airplane’s ﬂig]l! path, this answer can
be displaved graphically on the 740’
21-m. CRT. If the problem is to
determine the sh: ape of a cam, this too
can be displaved visually, The same

WORDS OR PICTURES on recorder’s cath-
ode Tay tube show ::umpul;u'r nuiput.
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Boeing employees watch roll-ont of I'{illf'.lﬂﬂ:r E-—h’, Emrrmf with their contributions to a charitable organization.

The 1000th B-47 comes off the line

In March, 1950, the hrst pr:'quL‘tim‘l
B-47 rolled out of the Boeing plant in
Wichita, Kansas. On October 14 of
this year, the 1000th Boeing-built B-47

came off those same assembly lines.

The Boeing B-47, also being pro-
duced by Douglas and Lockheed, is
the Strategic Air Command’s front-
line, high-altitude medium bomber,
and is capable of carrying a nuclear
weapon 10 miles a minute, Already
SAC’s Second Air Force has been

completely equipped with B-47s,
making it America’s first all-jet strik-
SAC units are

in the process of making the same

ing force. Additional

transition to jets.

E{:uing'ﬁﬁ'?icl':itu Division has, from
the hrst, carried out continuing pro-
grams to lower production costs and
to maintain on-schedule deliveries.
The advanced B-47 is now being
prudufc‘d with fewer man-hours per
pound than were required for the

This crast is symbolic of the Strategic Air Comimand’s strength and global achisvamants,
It is found an such Boeing planes as the B-29, B-50, KC-97, B-47—and now on tha B-52.

much less complex B-29 during World
War 11,
of the B-47 has been reduced well be-
low the best original estimates, and

f"'l.‘.'i | L‘{‘.II'IHELII.IE_'I'IE'E, T.I'H.'_" Cost

resultant savings have been passed on
to the government.

Today, besides building B-47s, the
Boeing Wichita Division is tooling
up as a second manufacturing source
of the B-52 eightjet heavy bomber,
which is now in production at the

]]cwing Seattle p]:mt.

BOEING
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mformation 15 also displayved on a small
7-m. CR'T which can be photographed
by a 3>mm. camera.

The new recorder can display com-
puted data points at the rate of 8,000/
second, providing output speeds com-
patible with the computation speeds of
the 701 and 704.

Accuracy of the visual display s
within 3% on the larger tube, and 1s
within 0.1% on the small scope, ac-
cording to IBMNL

By using suitable programming tech-
niques, the CRT displays and the oper-
ation of the camera can be controlled
automatically from the computer itself,

IBM says.

Franklin Tests New
Supercharged Engine

Tests are being made in a tied-down
Sikorsky H-18 (S-52) helicopter of a
new I'ranklin supercharged engine said
to deliver 300 bhp. from sea level to
3,000 £, altitude.

Fngine and turbosupercharger have
successfully completed official military
qualification tests, Aircooled Motors,
Inc., Syracuse, N. Y., reports. The
powerplant is also adaptable to hon-
zomtal mstallabon with minor oil sys-
tem changes.

The new cngme, designated O425-

“TOO LATE” is a horrible
term in war.
Fletcher’'s on-time, ahead-of-time
record, in fulfilling of contracts
when due, is unsurpassed.

o EPENDABLE DELIVERY

Makes Fletcher the leading
producer of external wing
tanks in the U. S, A.

FLETCHER DELIVERS ON TIME

FLETCHER

avialion corporatlion

World's largest designers and monufaclurers
of exfernal wing tanks

13, is a development of another Frank-
lin engine revealed recently, the O425-2
(AviaTion Week Aug. 23, p. 24).

The turbosupercharger, designed and
developed by Aircooled Motors, will
supplv 40-in. of mercury absolute pres-
sure at the carburctor inlet up to
16,000 ft., although the engine at pres-
ent rating only utilizes this boost to
10,000 ft. This turbo i 1ts present
form can be adapted to engines up to
about 400 hp., and with modihcation,
can be fitted to 200-hp.-class engines.

It features a radial discharge, back-
ward sloping impeller and a single-
stage axial-flow turbine wheel having
cast Stellite blades. Blades are shrouded,
twisted and hollow. They are welded
to the chrome-nickel-moly stainless steel
turbine hub by an automatic shielded-
arc process. The turbo operates at
38,600 rpm, with maximum allowable
gas inlet temperature of 1,615F.

A regulator, developed by Eclipse-
Pioneer Division of Bendix Awviation
Corp., is designed to limit the super-
charger's maximum speed and to main-
tain, at any altitude the manifold pres-
sure selected by the pilot. It operates
hvdraulically on engine o1l pressure
and actuates throttle and exhaust gas
waste gate.

Aviation Safety
Studies Available

A series of non-techmical repnnts
on rescarch and development in aircraft
design and operation has been made
available bv Flight Safety Foundation.

T'o obtain copies of the reprints, write
to ST, Single copy prices are given.
Prices for quantity orders are available
on request.  Address:  Flight Safety
I'oundation, Inc., 471 Park Ave,, New
York 22, N. Y.
® Protective Design in Forward and Rear-
ward Facing Seats in Transport Aircraft.
Discussion of the controversial topic. Hugh
De Haven, Crash Injury Research, SAE
paper. 6 pp. Jan. 1953. Price 25¢.
® Technical Trends in Air Transport. Ex-
cerpts from IAS Wright Brothers lecture,
Dec. 1952, William Littlewood, Amer,
Airlines. 1> pp. Price 5U¢.
® Survival of Research Projects m  the
Field of Awviation Safety. Second annual
supplement. Listings of 1,100 projects in
various  fields, including section on com.
pleted projects, Comell-Guggenheim Avia-
tion dafety Center. 109 pp. Jan. 19535,
Price $1.00 (See #£35).
¢ Research and Development to Promote
Safety in Aviation. Review of aircraft de-
sipn and operation, and suggestions for
additional research. Dr. T. P. Wnght,
SAE Reprint, 28 pp. Sept. 1950, Price
e Aviation Progress and Safety  Should
March Hand in Hand. Pressures and atti-

How a stamping

tloes the job of
an extrusion !

o space-weight

economy

Here's a UNIVERSAL ANSWER
to the need 1:}' airframe builders for
strong, light-weight telescoping slides
to facilitate movement of equipment
from “in-use” to “storage’ " positions.

Of precision sheet metal construction, Universal’s
stamped slides are designed to replace extruded types —with
important cconamies in 'u.'L'ighl anc Space, 08 well as
development time between concept and final assembly.

The successful development of this complex stamping
assemhbly is another example of priceless UNIVERSAL “know-
how” for turning out quality, in volume—to “specs”

and on schedule.

Now, with a complete new plant, and enlarged staft
of skilled engineering personnel. .. UNIVERSAL is more than
ever equipped to take on difficult jobs, and handle
them to your complete satisfaction, Write for facilities brochure

BUYERS MEMO:

Universal CLAMPS and ELECTRONIC
LEADS are in stock when wanted . . .
nation-wide service on all sizes and tvpes.

THERE IS A UNIVERSAL ANSWERTO YOUR PROBLEM

CLOSCD FOEITION,
Q-INCH LEMGTH.

CPFCLHSE T I0-1HEH
OYERALL LENGTH.

SPRING-ACTION SLIDES

From design to delivery by Universal for Boeing!
Suitable for tabletop or framework mounting of
instruments or materials for use “upon demand."
A close tolerance, complete sheet metal fabri-
cation of counterpart pairs incorporating firm
stops and triggered spring release. Contributing
to compartment noise reduction, the slides
operate on ball-bearing races held to 3/1000's
for quiet action. Weight load—75 to 150 Ibs.
extended. May be designed to fold flat against
bulkhead when not in use.

d4-IHEH LENGTH
CLOSED:

L

TELESCOPRES AN
ADDITIONAL 1B INCHES.

TELESCOPING SLIDE ASSEMBLY

Designed for mounting of table or equipment
frame to slide forward and back. Three-stage,
precision, economical sheet metal construction
in counterpart pairs, equipped with slides and
stops to govern the length of travel; operating
on ball-bearing races held to 3/1000's for reduc-
tion of compartment noise. Slides are 24 inches
long, telescoping an additional 18 inches; accom-
modating 150 to 250 |bs. extended. Slides
shorter in length, of same width and depth, or
2-stage, can be manufactured by UNIVERSAL
from existing tooling.

PATCHTE

FLMEING

Unmversal

METAL PRODUCTS, INC.

UNIVEARSAL METAL PRODUCTS, INC.. 2311 WEST ORAMNGE STHREET. ALHAMBRA, CALIF, » KANSAS CITY. MO. BRANCH: CONMGRESS BUILDING, 3527 BROADWAY

Fletcher Airport * Rosemead, California tudes of management on safety matters.
Service Offices: Dayton, Ohio * Washington, D.C. . Lederer, SAE paper. 6 PF'-- March
Offshore Affiliotes: Oslo, Morway * Tokyo, Japan 1951. Price 256&.

® Safety Survey of Pacihc Coast Aviation

A WORLD OF KNOW.-HOW FROM DESIGN TO DELIVERY
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Wemace Lights are designed for
efficient heat dissipation and
simple bulb replacement. They
permit a wide range of loca-
tions using a standard unit.

Desired beam angle established
on installation or adjustable.

One standard light may be
stocked as a spare for use in
several locations, each requir-
ing a different beam angle.

e alro manufacture:

« SHADOW-LESS PAMNEL LIGHTS
« TUBULAR ELECTRIC HEATERS
« ADJUSTABLE AIR VALVES

Qur design and Engineering Staff |

is at your service, We'll be glad to

hear from you about your lighting :
problems. No abligation of course. |

designers & manufacturers

George E. Harris & Co., Inc. Louv R. O'Connor Company,
1734 North Hillside

Wichita, Kanses

34

502 South lsis Avenve
Inglewood, California

Representatives:

824% South 120th
Seattle 88, Washingten

Industry. Review of achivities in colleges,
industries, and airlines connected ‘with awvia-
tion safetv. W. L. Lewis, Western Rep.
Guggenheim Awvia. Safety Center. I1 pp.
Aprl 1951, Price 25¢

® Comparative Significance of Transport
Satety Statistics.  Presentation of new sta-
tistical measure, “life-vears lost” as basis
for accident rates. Rudolph Modlev, TAS
Annual "'l.]u'l'mg paper. 7 pp. Jan. 1951,
Price 25¢.

® Recent Developments in the Field of
Landing Speed Reduction and Hovering
Aircraft. Methods of achieving slow-speed
comtrolled Right and wvertical landings.
David H. Kaplan. 8 pp. May 1951,
Price 25¢,

® The Challenge of Air Safety to Human
Engineering. Where the doctor and psy-
chologist can assist the designer and oper-
ator to achieve greater safety., Lynn S,
Beals, Jr., Special Devices Center. 6 pp.
May 195]1. Price 25¢.

e Safety Considerations in Aeronautical En-
gineering Education. Develop ethical atti-
tudes, emphasize human factors in engineer-
ing education. J. Lederer, Amer. Soc. for
Engg. Education lecture. 15 pp. June
1951. PFrice 25¢.

® Infusion of Safety into Aeronautical Engi-
neering Curricula, ﬁu:_iclmg safety concepts to
courses without increasing load. Pw rin-
ciples of designing for safety. dl;rm'
Third International Conference, HSR"LL!&
20 pp. Sept. 1951, Price 25¢.

. :\::ridt::!.t survival—-Airplane and Passen-
ger Car.  Principles of packaging the pas-
senger.  Huogh De Haven, Crash Injury
Research. SAE paper. .7 pp. Jan. 1952.
Price 23¢.

® Human Variables in Design and Opera-
tion. Application of human engineerin
principles to cab design in  trucks nng
buses, R, A. McFarland, Harvard School
af Public Health, SAE paper. 14 pp.
January 1932. Price 50¢.

—

hwﬁr"l
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® Safety in Design. Examples of accidents
caused by design faults. Sidney Berman,
USAF, Directorate of Flight Safety Re-
search. IAS Annual Meeting paper. 26
pp. Jan. 1952, Prce 50¢.

® Functional Cockpit Design. Recent
physiological data for improved cockpit de-
sign, Barry G. King, Civil Aeronautics
Adm., IAS Annual Meeting paper. 31 pp.
Jan. 1952, Prnice 5U¢.

e The Airline Pilots Look at Safety. Adir-
craft design and operation from a new view-
point, including charts on accident rates
by aircraft model and miles lown., W. W,
Moss, Airline Pilots Assn.  IAS Annual
Meeting paper. 33 pp. Jan. 1951, Price
50¢,

® Notes on Airport Safety. Factors in air-
port design and operation to improve safety.
J. Lederer, Airport QOperators Council, 44
pp. March 1953, Price 6il¢.

® Design for Maintenance. A Bntish esti-
mate of maintenance complexity. R. E.
Bishop, Chief Designer, de Hawvilland Air-
craft Co. 3 pp. March 1952. Pnce 25¢.
® Design of Passenger Seats for Aircraft.
Discussion of factors in seat design, includ-
ing strength, attachments, belts and rear-
ward f:n:mg, seats., Hugh De Haven, Crash
Injury Research. 12 pp. June 1952. Price
'I-;_I:u

® Cockpit Design and Safety. Instruments
and controls can be improved to reduce
tension for pilot and crew. W. 1. Stieglitz,
Republic Aviation Corp, IAS Summer '}'u-[eel:-
ing paper. 30 pp. July 1952, Price 50¢.

® Crash Injury Study of the NEA-Convair
Accident.  Basic accident injury findings
and relationship to seats, belts, and struc-
ture.  Crash Injury Research. 36 Pp-
Aug. 1952. Price 30¢.

® The Human Factor in Aircraft Accidents.
Physical and psychological factors contrib-
uting to causes of accidents. ]. A. New-
ton, ICAQO. Reprint from ICAO Monthly
Bulletin. 4 pp. Eept:mhw 1952, Price 25¢.

USAF Tests Bomb Ejection Pylon

Pastushin Aviation Corp.'s forcible ejection
pvlon for fuel tanks (Aviaon Week, Nov.
15, p. 68) has been found equally useful for
cjecting bombs from their racks and insuring
that they do not contact the airframe. Tests
of the device with various tvpes of bombs

have been made at USAF Armament Center,
Eglin AFB, Fla. Here an inert 1,000-1b.
low-drag bomb is fitted to a Pastushin pylon
beneath an F-86 Sabre’s wing. Ejector
charge separates the load at transomnic or su-
personic speeds regardless of plane attitude.
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Facts about
HELI-COIL inserts
in the
aircraft industry

W hat they are

Heli-Coil® screw thread inserts are pre-
cision-formed coils of stainless steel or
phosphor  bronze wire. Wound 1nto
tapped holes, they form permanent non-
COfrosive, '-.lrip p:rm:nf threads of aston.
ishing scrength.

How they cnt weight

Threads tapped in aluminum or magne-
sium when protected by Heli-Codl inserts
are much stronger, therefore you can use
smaller, fewer, shorter cap screws for re-
quired strength, Fewer or shorter cap
screws mean savings in fastening-weight,
through lighter bosses, thinner fanges,

and thinner wall sections.

What they are for

AS ORIGINAL COMPONENTS: Heli-
Cail inserts are used o provide stronger,
lighter fastenings, corrosion-proof, wear-
proof, threads in all assemblies. Thus you
find Heli-Coil inserts throughout aircraf
engines, airframes, and accessories, from
the heart of jer engines to skin inspection
panels.

FOR PRODUCTION SALVAGE:
When conventional tapped holes are dam-
aged in production restore them on the
line with Heli-Cail inserts. Ger better-
than-original strength with no increase in
screw size and no rellale Z"iij_’,ﬂ!i of re-
work,

FOR SPEEDY REPAIRS: When
tapped threads are fouled up by wear,
"ulf]['l']::l'llil_l Or COrrasion in H'!.I."Hi.l. renew
them 1n minutes on locaton in shop or
field with Heli-Corl inserts.

No welding—no plugging—no secondary
machining—no oversize SCrews.

For useful tips, use the coupon for free
subscription to "Heli-Call” in which we
publish latest news on what others are
doing in vour field.

Huow they work

Holes are drilled and tapped as you do
for ordinary threads—then Heli-Coitl 1n-
seris are wound into tapped holes by hand
or power tools. Install in a few seconds,
assure thread protection forever. Can be
used in any metal, wood or plastic.

No other method is so simple,
effective amd practical,
Heli-Coil inserts improve the end prod-
uct, cur rejects, salvage threading errors.

All sizes and types

Available for National Coarse, National
Fine and Unifed threads, pipe threads and
spark plug threads. They are made in all
standard sizes and lengths for assemblies
requiring Class 3, 3B, 2 or 2B fus.
Best time to put Heli-Codl inserts benefits
to your use is right at the designing
hoard, as many lez-l:'hng manufacturers are
doing, But to convince you of their many
advantages ask for a working demonstra-
ton right on your production line, Write
today! Complete information and engi-
neering data 15 available in the Heli-Codf
catalog, Use coupon!

*Heg. U. 3. Pat. O,

Approved for All Military
and Industrial Uses
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Screw Thread Inserts
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DESIGN is the important factor in the awviation
industry today — Designing with lighter materials,
freer lines — but for more stress because of higher

speeds and heavier loads.
That'swhere Heli-Coil Screw Thread Inserts come in.
Heli-Coil Inserts permit the use of lighter materials in
airframes, engines, instruments and component parts
because Heli-Coil Inserts eliminate stripping, galling,
corrosion, wear or cross-threading,

Heli-Coil Inserts allow greater freedom of design because
they are strong, permitting the use of fewer and smaller
fastenings. And, because they eliminate the need for solid

bushings, you can use smaller bosses and flanges.

Everywhere in the industry you will find Heli-Coil Screw

Thread Inserts designed into airframes, engines and compo-

nent parts. We'll be glad to send you full information on how

you can benefit by using Heli-Coil Inserts in your product,

*Reg. U. S. Pat. Off.

HELI-COIL CORPORATION |
----- 432A SHELTER ROCK LAMNE, DAMNBURY, CONMN. [
] Please send cotalog and somples, |
1 Pleose put me on list to receive Heli-Call, I
"~ a periodical review of case histories. |
l

— |

|

|
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)
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CONSTELLATION 1049C

AIR LINES
USES

ICKERS.

HYDRAULIC EQUIPMENT

MARTIN SILVER FALCON

FLY = SR P NIES

;@"'

Eastern Air Lines (in common with most of the world's airlines)
derives multiple advantages from the use of Vickers Hydraulics.
First, it has the best aircraft hydraulic equipment available,

Second, it obtains the many benefits of standardization. Third,
it has the undivided responsibility of a single source.

Vickers Hydroulic Equipment has proved by hundreds of \"4 CK ERS ¥ nco rpo rﬂl'ed

thousands of hours in the air its claims of longer life, greater DIVISION OF THE SPERRY Corpopar
dependability, better performance and lower maintenance. 146209000 :D

The interchangeability resulting from standardization means Detroit 3 2, Michi gan

a smaller and more flexible inventory of spare parts. It minimizes
the number of test and inspection fixtures. It makes for quicker
and easier training of maintenance personnel through the need
for familiarization with fewer products,

Application Engineering and Service Offices:
El Segundo, California, 2160 E. Imperial Highway
Arlingtan, Texas, P. 0. Box 213
Detroit 32, Michigan, 1400 Oakman Blvd.
Additional Service Facilities at:
Miami Springs, Florida, 641 De Sote Drive

Write for Bulletin A5200-B describing the complete line of
Vickers Hydraulic Eqmpment for Aircraft.

ENGINEERS AND BUILDERS OF OIL
HYDRAULIC EQUIPMENT SINCE 1921

THRUST & DRAG

Carols for an Age of Peril

“God rest ye merry, gentlemen, let
HHHHHU Hnr cfmn V.

Remember that the H-bomb is
deliv'rable today.

There's just one major problem: Who
15 carrying it which way?

Oh, tidmcrq of comfort and joy, etc.,

B,
= = ur

“Oh, little town of Bethlehem, how
still we see thee lie!

Above thy troubled, restless sleep the
noisy fleets drone by.

The star that led the shepherds is a
navigator's guide;

The wise men are in hiding, but there
is no place to hide."”

k¥ % @

“Hark the herald angels sing

Bigger bombers are the thing.

Pf.":.il.'."f_" il L"Eri'h' ﬂlﬂ':‘.-" g”ﬂr[lﬂ tee

By H-capability.

Jovtul, all ye nations rise;

Give us bases for our prize,

So that we may better be

Poised to strike back massively.
Hark, the Air Farce angels sing,
Bigger bombers are the thing.”"—DDA

Flaming ‘Saucer’

Flame research underway at Westinghouse
Research Laboratories is expected to result
in higher-efiiciency jet engine combustion
chambers. Using a specially designed vac-
uum rig in which simulated pressure can be
varied from sea level to 60,000 ft., Westing-
house engineers can develop a flat stationary
flame suspended above the burner. Using a
ﬂlﬂ-\-‘HhIﬂ' I.'Il-l."l'Il'l[]EUll]:TI{'.. 0Or 5FE‘Ehﬂﬁ.EElpt d5
shown here, they can explore the fame and
record its characteristics and buming efh-
ciency. In this manner they can leam how
to maintain fire in a small space to liberate
the most possible energy.

b Parde ol Quonit

TO YOUR SPECIFICATIONS

—from a famous
precision manufacturer

At Ex-Cell-O you'll find a rare combination of engineering
skill, trained workers, and huge departments of up-to-the-
minute precision machinery. There's a special Engineering
Staff to plan the economical way to produce your part or
assemblies including machining, heat treating, and unit
assembly. Rigid inspection methods safeguard Ex-Cell-O's
reputation for precision work.

Send your print, part, or sketch to Ex-Cell-O in Detroit.

. CORPORATION

—Zm——=——"— DETROIT 32, MICHIGAN

MAMNUFACTURERS OF PRECISION MACHINE TOOLS = CUTTING TOOLS
= RAILROAD PINS AND BUSHINGS = DRILL JIG BUSHINGS + AIRCRAFT

AND MISCELLANEOUS PRODUCTION PARTS . DAIRY EQUIPMENT

333



38
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SPECIAL-PURPOSE
ELECTRON TUBES

VOLTAGE REGULATORS DYNAMOTORS
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With the transfer of carbon pile voltage
regulators and AC and DC generators from the
Eclipse-Pioneer Division, Teterboro, N. ],

the Red Bank Division of Bendix Aviation
Corporation is now in better position than ever
to serve the aviation industry’s needs. When

it comes to special-purpose electron tubes, or
electrical power equipment of the types

shown above, you can be sure of getung top
quality from Bendix Red Bank. Our
super-modern facilities and highly experienced
technical people are always at your disposal.
Call on us any time for recommendations.

m% DIVISION OF i

EATONTOWN, N. J.

West Coost Sales and Service: 117 E. Providencio Ave., Burbonk, Calif.
Conodian Distributor: Aviatien Eleciric Lid., P.O. Bax &102, Mentreal, P.O.
Export Sales: Bendix International Division, 205 E. 42nd 5., New York 17, N. Y.

PRODUCTION BRIEFING

P Schedule delays on Northrop Air-
craft, Inc.'s production lines are now
instantaneously reported to a central
control area by means of TelAutograph
system, the automatic method of trans-
mitting handwritten communications
commonly used in banks, hotels and
other businesses. Leased transceivers
are mstalled at 37 stations, with the
system capable of handling up to 60.
The Hawthome, Calif., planemaker ex-
pects hookup to save up to $175,000
annually.

» Radioplane Co., Van Nuys, Calif,,
has erected a 28,000-sq. ft. building to
house its expanding Weapons Systems
Division. Approximately 300 engineer-
ing personnel will be assigned to the
corporate-inanced building to work on
highspeed, high-altitude pilotless air-
craft and guided missile projects. The
firm has built more than 40,000 pilot-
less aircraft as part of its target drone
programs.

SAVINGS of five man-hours a day are being
made at Temco Aircraft Corp, by spraying a
strippable vinyl-base coat onto fresh plaster
“splashes” used in making plastic dies. The
coating prevents moisture, trapped in the
plaster, from seeping into freshly poured
plastic. Coating is Delco Chemical X-2000,
normally used to protect sheet aluminum
during handling, forming and riveting,

» Acrovox Corp., New Bedford, Mass.,
has acquired Henry L. Crowley & Co.,
Inc.,, West Orange, N. ]., makers of
powder irons and steatite products used
in electrical and electronic applications.

» Bendix Foundries is new name for
former Eclipse-Pioneer Foundries Divi-
sion, Teterboro, N. J.

» Chicago Aerial Industries, Inc., is new
name mg former Chicago Aerial Survey

0., Chicago, Ill, in accordance with
its expansion of research and produc-
tion in aerial photography and other
scientific equipment.
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GENERAL

CLASS 300_tow comrsesion s

Absolute minimum compression set at ordinary
and elevated temperatures. Ideal for O-rings, seals,
guskets, Mare "come-back” than any known rubber!
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DAYS AT 400 F

Typical eflects of oven aging on physical prop- L
erties of a Class 400 general purpose stock. :éi
:

Most economical class, providing typical silicone {%:I

rubber properties for gaskets, seals, O-rings, sleeves. !
S’-‘ boots, hellnu-ﬁ tubing, belting, shock mounts.
: § .'"..'ﬁhl" '-:l':-r--l"""l i 1.».!'-1:-!’5_,- S, P __lf.-.-rk'-'l
*"!!u-w i e ~~-€-~- -.iﬁra.'mi:’ gt Ly

TEMPERATURE. “F

Effect of temperature on flexibility of a typical Class 500 Ex-
treme Low Temperature stock. (Young's Modulus in Flexure)

Flexibility and recovery from compression down
to —120 F! Ideal for high-altitude flight applications
where low-temperature flexibility is vital.

G-E silicones fit in your future

Which class of

6-E SILICONE RUBBER
IS BEST FOR YOU?

General Electric silicone rubber is classihed
according to dominant property to make it easy
for you to select and specify the right silicone
rubber for the parts you need. You can be sure
of more exact performance when you choose
among the many classes of G-E silicone rubber.

Send teday for free “Lighming Selector”!
This handy chart makes it quick and easy
for you to select and specify the best G-E
silicone rubber for your job.

s i W B — i Ty T
oy ; - il f

General Electric Compaony
Section 4461-4A
Waterford, New York

Please send me product data on G-E silicone rubber, in-
cluding a free “Lightning Selector™ and up-to-date list of fab-
ricators. I am chiefly interested in:

1 () Molded gaskets, bushings 9 () Extruded seals, tubing

2 () 0-rings 10 ( ) Reinforced ducting, hose

3 () Molded boots, sleeves, bellows 11 ( ) Sheels and blankets

4 { ) Shock mounts 12 { ) Rubber bonded to metal

5 ( ) Rubber-covered rolls 13 ( ) Die-cut gaskets

6 () Belting 20 ( ) Wire and cable insulation

8 { ) Sponged products 30 { ) Coated tapes, cloths, sleeves

! MName Position
{ Firm
= Sireet
=
3 City . Zone___State

|8 CANADA - Mail io Canadian General Electric Company, Lid., Teranls
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 “High Road” to
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| MOOTHEST and most efficient off-

shore crew transportation today is
the modern helicopter, an aireraft proved
in this tough assignment and backed by
many millions of hours of operation
throughout the world.

Around the clock, dependable Sikorsky
helicopters now provide new speed, safety,

Offshore Drilling Barges

Petroleum Helicopters, Inc. of New
Orleans, demonstrates how offshore trans-
portation can be speeded . . . how problems
can be eliminated or greatly simplified
. . . how costs can be reduced. Already as
many as 110 men per day fly to work
offshore for a major oil company. Intangi-
ble values include higher morale, greater

seasick-free comfort and high availability salety and availability of an emergency " e
in the transportation of operating per- vehicle without peer. v
sonnel between the mainland and offshore For anformation on how your company can -

stations.

The pictures on these pages tell the
story. They illustrate the smooth “high
road” to offshore drilling barges in the
Gulf off Texas and Louisiana.

inerease the efficiency of its operations off-
shore, or anywhere, with transport helicop-
ters, write on your company letterhead or
call today to General Manager, Sikorsky
Awreraft, Bridgeporl, Connecticut.

L T

gk (ARSI
s ol

-l OIL CREWMEN and their baggage are
« weighed in before boarding an 8-55
for a 30-minute flight from the mainland
to a barge 45 miles out in the Gulf.

5 PASSENGERS alight after safe, easy flight. The helicopter
« makes any number of required trips each day, handling a
steady flow of passengers in each direction between several
rige and the mainland

5-55 HELICOPTER, loaded with offshore
= crewmen, takes off from the heliport on
& Grand Isle office parking lot.

Sikorsky
Aircraft

BRIDGEPORT, CONNECTICUT

One of the Divisions of United Aircraft Corporation

3 THIRTY MINUTES later the Sikorsky comes
= infor a gentle landing on the flight deck
45 lTIiIFE from Grand Isle, Louisiana. By boat,
the trip takes tiresome hours. 4 CONVERTED LST with flight deck aft easily accommodates the
= big Sikorsky helicopter. More and more ships and rigs are
being equipped with such heliports. The helicopters eliminate the

need—and cost—of standby safety boats at drilling rigs.

40
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AVIONICS

Airframe firms’ employment of avionics engineers
will nearly double in next five years as . . .
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Battle Over Avionics Dollar Sharpens

By Philip Klass

The established avionics industry, al-
ready running into increased competi-
tion from within its own expanded
ranks, faces the prospect of even more
competition from some arcraft manu-
facturers, particularly on the West
Coast. Only the seriousness of this
challenge remains open to conjecture.

Within the past few months, large
avionics systems manufacturers have
often found themselves in direct com-
petition with aircraft firms. In one
imstance, North American Aviation beat
out the field to get a contract to pro-
duce the fire control system for a new
McDonnell all-weather attack Aghter
(Aviation WEEk Nov. 1, 1954, p. 9).

Surprisingly, Radio Corporation” of
America, itself a major avionics pro-
ducer, i1s a subcontractor to NAA on a
portion of the system.

In the field of missiles, where air-
trame companies are already doing a
much higher percentage of the avionic
work themselves, there is much greater
cause for concern, according to the
spokesman for one large avionics firm.
» Up and Going Higher—It is not hard
to End the basis for the new competi-
tion. Aircraft manufacturers now em-
ploy more than 6,200 avionics engi-
neers, a figure expected to top 11,000
in five years, according to an exclusive
Aviation WEeEk survey reported here
last week. More than one-third of
these engineers are engaged in in-house
avionic research and development, the
survey indicates.

The trend toward giving aircraft man-

42

ufacturers more responsibility for awi-
onic systems design, procurement, and
mtegration, which had been rolled back
by revisions to the USAI"s ornginal
Weapons System Management  Plan
(. "HHI'ID‘\. Week Dec. 7, Ifh_ﬂ P 12)
may gain new stcam from recent Navy
Noves,

Douglas Aircraft, which had been
given weapons system responsibility for
the A4D, reportedly has been given

stlar rupmmln]mu for a new ar

frame.  Another Navy  supplicr, Me-
Donnell Aurcratt, reportedly 15 anxious

Typifying competitive threat posed by airframe

CONVAIR . . .

to build its new aurplane under a similar
arrangement.

» Triple Threat—1he challenge to the
established avionics industry comes on
three fronts:

e Systems engineering.

¢ Kquipment fabrication.

e New competitive devices coming out
of m-house R&D activities.

Svstems engineering traditionally has
been the responsibility of the larger
avionics manufacturer, a responsibility
which many of them believe they must
hold to assure proper svstem perform-

e A ———

:.];IL——:IV—— #__ =

e
b

AVIATION WEEK, December 27, 1954

ance. Svstems engimeenng responsibil-
ity is not in ll"-.{_*]F a H.1U1'ilﬁf_l1il' SONTCE
of income to such a manufacturer.
However, it cnables him to specify sys-
tem components which are carefully de-
signed for compatibility, and usually of
his own manufacture. Fabrication of
these components and subsvstems is
the major source of his income.
*Two Big “Ifs"—If aircraft manufac-
turers take over more and more of the
svstems engineering for such things as
1uhbp]h:r-¢. gu:danc‘c' and fire control,
an avionic systems manufacturer mav
stand less chance of getting the con-
tract for all portions of the svstem
This 15 the case if the airframe manu-
facturer seeking a fire control system,
for example, decides to put out indi-
vidual specs for the radar, the com-
puter, and the autopilot.

If, 1 addition, aircratt {mupmir.'
st up to manufacture avionic subsys-
tems themselves, as some have already
done on at least a pilot-line basis, the
threat 15 compounded for the large
avionics manufacturer and becomes a
matter of concern for small onecs as
well.

Aviarion Week's survev shows that
more than 2.000 airframe mdustry avi-
onics engincers are devoting their ef-
forts to in-house R&D. Tt 15 logical to
cxpect this sizable effort to produce
new techniques. devices, and subswvs-
tems which will compete to disnlace
comparable products now designed and
produced bv established avionics firms.
P A Few F*v::mmles—ﬂcrc are a few air-
frome industrv avionic  developments,
some of them now in limited produc-
tion, which are alreadv providing such
compehhion:

e Automatic navigation computer, com-
pletelvy  self-contained, developed hy

. <o 1

iy

NORTH AMERICAN AVIATION . . .
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Whose Avionics?

Airframe mumufacturers are beginning
to make what some observers believe
are significant inroads into avionics sys-
tems rescarch and development, A few
are already in small-scale prudu-r:tiuu orl
certain avionics systems and  devices,
particularly in the gunided missile feld.
Their already sizable stafts of avionics
engineers are expected to nearly double
in the next five years.

In this second of three articles, Avia-
tion Week's avionics editor, Philip
Klass, reports the details of some of
these inenrsions into the avionics feld
and the considerabions that prm':lpl'cﬂ
them., He also reports the possibilities
of future expansion by the airframe
manufacturers in this feld.

Rvan Acronautical as an outgrowth of
an carlier missile program,
e Airborne search radar, developed by
Convair for a prime avionic contractor,
is now in pilot production.
e Fire control system, including radar,
computer, and turret, designed and
fabricated by Glenn L. Martin.
® Antomatic landing svstem for carner-
based atreraft, and helicopter auntopilot,
developed by Bell Aircratt Co.
e VHEF communications set and inter-
com set, developed by North Amen-
can’s Downey group.
o Charactron cathode ray tube, devel-
oped by Convair, and now being pro-
duced for air defense ¢1|1p11-|:‘1t1unt:
(Aviation Week Nov. 15, p.

There also have been rcr:::nt an-
nouncements of developments in the
clectronic instrumentation and data re-

LRI
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GLENN L. MARTIN

duction felds by Boemng, Chance

Viought, NAA, and others. lhcr-: would
umlm:ht&dh be many more disclosures
of new avionic developments if it were
not for sccurity, since most of the air-
frame industry's avionics R&D goes mto
missile programs (45% for missiles ver-
sus only 20% for mrcnfn
> How It ht.i—.rtm:l—lt i5 doubtful if any
of the aircraft manufacturers, excepting
possibly Hughes, originally moved mto
the avionics field with the idea of prod-
uct diversification. Most of them got
mto the ficld after the war as a result
of missile contracts, which mvolved
considerable avionics work for nawviga-
tion aned control.

The missile field was so new that
there were few if any suitable subsys-
tems or major components available
from avionics manufacturers as off-the-
shelf items. This, coupled with the
necd for verv close integration of mis-
sile airframe, powerplant, and avionics,
prompted many airfraime companies
with missile contracts to start building
up their avionics staffs. In some in-
stances, staffs origimally orgamized only
to do svstem mtegration work later
branched out into in-house develop-
ments.

Shortly atterward, the numbers and
:.um;::lulh of avionic equipments used
in piloted aircraft began to pyramid,
mui with it the need for integrating all
such equipments and airframe into an
cffective weapons svstem. This added
impetus to the trend which the missile
programs had started.

» Today’s Philosophy—The Glenn L.
Martin Co. pmhqh]x' f,p{mLc. for a sizable
portion of the airframe industry when it
sums up its operating philosophy this
wiv:

“Martin . , . firmlv believes that the

companies to established avionics manufacturers are these scenes at . . .
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How Much Drag in a Millstone?

In the highly technical air-world of foday. the
lack of facilities or “tools of the trade™ ... wind
tunnels, physical and research laboratories. elee-
tronie devices, . . . is a millstone — an unnecessary
drag on yvour enginecering career,

Our phvsical test Iaboratory is just one part of
a S20 million facilities program designed (o eliminate
such millsiones and to provide engineers with a
chance to apply their abilities to their hest advantage.

Engineers suffering from the drag of routine as-
signments and lack of proper facilities are welcomed
to disenss with us the opperiuniiies for professional
growth amnd advancement available at MeDonnell.

Currently meeded arve: aerodynamicisits, thermo-
dynamicisis, designers. stress engineers. dynamiceists,
flight tesi engineers, missile electronic engineers,
industrial illustrators and artists. For further in-
formation, write:

TECHNICAL PLACEMENT SUPERVYISOR
P. 0. Box 516. St. Louis 3. Mo.

\

best over-all airborne system will re-
sult when the electronics equipment 15
designed by clectronic engineering
specialists working side by side with
other engineers in the aircraft techm-
cal fields. The creation of the electron-
ics department (at Martin) further em-
phasizes the recognition of electronics
as one of the basic sciences contribut-
ing to the design of airborne products.”
» Industry Concern—It is little wonder
that groans were heard from some seg-
ments of the avionics industry last year
when the USAF fArst announced its
Weapons System Management Plan,
which some feared would aid the air-
frame manufacturers’ avionics ambi-

| tions.

Since then, there have been revisions
(AF Reg. 70-9). plus rcassuring state-
ments from USAF officials, such as that
of Brig. Gen. Floyd B. Wood of the
Air Research & Development Com-
mand.

Speaking in New York last spring,
Wood said it is “one of the basic tenets
of Air Force policy . . . to aveid build-
ing up, at public expense, a capacity on
the part of the weapons system con-
tractors to cempete unfairly with other
cstablished industrv” (AviaTion WEEK
Mar. 29, p. 42).

However, this says nothing about air-
frame manufacturers bwlding up awi-
oni¢c capability at their own expense to
compete on even terms, or to handle
systems engineering problems on mis-

| sile programs. The latter can frequently

serve to launch an airframe manufac-
turer in the avionics business, as it has
at Rvan, Convair, North Amencan, and

| probably elsewhere.

» How Avionics Grew at Ryan—Ryan
Acronautical, whose present avionic
backlog runs to 55 million, 15 an excel-
lent example of how the development
of a new or improved technique for a
missile program enables a company to
et its foot in the avionics door. Ryan's
backlog includes programs for:

e Automatic navigation computer.

e Missile guidance.

e Helicopter hovering control for anti-
submarine warfare use.

Ryan got its start in the avionics
fiicld about four vears ago as a result of
guidance techniques developed previ-
ously for its now defunct Firebird (air-
to-air) missile. Because of security limi-
tations, Owen Olds, chief of Ryan's
avionics group, savs onlv that this was
“an old techmique made prachical by
new know-how." (This is believed to
refer to improvements in Doppler-tvpe
radar.)

By applving these techniques to a
navigation computer for piloted air-
craft, Rvan has come up with a com-
pletelv self-contained device which re-
portedly gives a pilot a continuous
indication of his latitude and longitude

| and enables him to flv to anv pre-set
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FLIGHT TEST FILMS OF NEW
DUAL PISTON EJECTOR

Plane: North American F86F
Place: Edwards Air Base
Date: June 10, 1953

NOTE:

Hi-Speed camera reveals clean separation
accomplished by uniform acceleration,

high velocity with low peak force.

Operational at transonic or supersonic speeds,

................................................

BORANAN

first in force ejection

SINGLE PISTON
DUAL PISTON

first to design, develop and manufacture
cartridge-type ejectors for “force ejection” of external
pylon stores for production USAF aircraft

NORTHROP F&9

1st production USAF aircraft using
Bohanan cartridge-type force ejectors
for jettisoning external fuel tanks.

lllllllll

NORTH AMERICAN F100
Equipped with either 14" or 30" dual piston
ejector racks suitable for bombs or tanks.

BOHANAN MANUFACTURING CO.
2125 STONER AVENUE

LOS ANGELES 25, CALIFORNIA
BRADSHAW 2-5421

Engineers looking for a future, submit resumé,
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TOMORROW'S MR(RAH:OM’/ ﬂtﬁp W%

Air Arm Systems
“package engineered”
for installation

and maintenance

Quicker installation and easier maintenance . . . important
plus-features for airborne electronics equipment are a reality at Air

Arm. The basic Air Arm approach to all electronic problems, combined
with inherent ingenuity and capability, has led to concepts such as
pallet packaging, encapsulated and functional circuitry, built-in test
points . . . to mention just a few.

Applying these concepts to all Air Arm systems
gives outstanding features . . .

e« 100% accessibility  « compatibility with aerodynamic design
« weight and space reduction  « self-contained shock 1solation

« simplified airframe design and construction

MaGamps, potted units and other proven developments for weight
and size reduction are a basic part of the new packaging concepts.
Electronic circuits are physically combined and integrated into compact
subassemblies—each of which has a single major function. Thus,
over-all packages are made up of functional units of complete systems.

This “‘package-engineering’ results from intense Air Arm develop-
ment and close Air Arm association with the special problems of air-
frame design and operational requirements. Such achievements in
electronic-mechanical design are typical of Air Arm’s efforts to bring
simplicity and increased reliability into airborne systems, thus bringing
tomorrow’s aircraft—One Step Closer, Westinghouse Electric Corpora-

tion, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pennsylvania.
191019

MaGampes typify the “package-engi- The most advanced state-of-the-art 1s
neering’” which Air Arm applies to air- always brought to bear in Westinghouse
borne systems. Simple and reliable as design, evaluation and improvement of
iron and copper, they are a rugged airborne systems. For example, human
replacement for vacuum tubes. Wher- engineering studies help technicians per-
ever such packaging is used, mainte- form tasks quickly, simply and surely—
nance is reduced, circuitry is simplified thus building the greatest amount of
and systems are far more dependable. dependability into the system,

Jet Propulsion * Airborne Electronics * Aircraft Electrical
Systems and Motors * Wind Tunnels to Plastics

you caN 8 SURE...iF 15

%stinghouse




rovte:

New York-Manila via The Great Circle

temp. variation:

150 degrees F.

spark plugs:

Champions, of course!
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Northwest Orient Airlines depends on Champion Spark Plugs
to maintain schedules on the Great Circle Route to Manila

The luxury ships of Northwest Orient
Airlines fly the time-saving Great
Circle Route to the Orient—providing
through service between New York
and Manila,

Operating halfway around the globe,
Northwest's Boeing Stratocruisers and
DC-6B tourist aircraft encounter the
widest range of weather conditions,
with temperatures sometimes varying
as much as 150 degrees F.

To meet these conditions successfully
and provide dependable service, North-
west—millions of miles ago—selected
Champion Spark Plugs as the most

The RC 285 and R 375-1 are most
widely wsed of Champion's many
types of aircralt spark plugs.,

48

economical and reliable for its entire
fleet.

Airline purchases are made only after
the most rigid, scientific testing. Every
major American airline and most for-
eign carriers fly Champion Spark Plugs.
That's a good fact to remember next
time you're in the market.

CHAMPION SPARK PLUG COMPANY TOLEDO 1 OHID

AVIATION'S FAVORITE

w

CHAMPION

destination with good accuracy. (The
device possibly is a dead reckoning com-
puter which obtains drift information
automatically from a Doppler radar.)

An early model of the auto-navigator

underwent service tests by the Navy
several years ago.  Ryan is currently de-
signing a mimaturized, more versatile
model which will be completed next
vear. Olds expects it to displace equip-
ment made by an avionics manufac-
turcr.  Air Force is also interested and
has obtained a unit for evaluation.
» From Navigation to Hovering—Ryan's
hehcopter hovering control, which Olds
says “mvolves other verv important
functions besides hovering,” is another
outgrowth of the Firebird guidance
techniques. The company originally
started this development with its own
funds, but 15 now working under Navy
contract.

One experimental equipment  has

been given preliminary tests, with morc
to follow.
» Avionics Grows at Convair—Of the
300 engincers which Convair is seeking
in its current engineermg staff expan-
sion program, half are for avionics work,
according to C. I, McCabe, assistant
chief engineer in charge of electronics
at San Ihego. McCabe sums up the
reason for Convair's large avionic ex-
pansion this way: if an airframe manu-
facturer wants to continue to be a pnime
contractor in future weapons systems,
it must get into avionic R&D.

The company is particularly anxious
to expand its avionic capability in ana-
log and digital computers, for applica-
tion to fire control svstems and auto-
matic machine tools, McCabe says.
Lack of such capability prevented the
company from bidding on a super-sys-

Automatic Lugger

Terminal lugs are installed three times as
fast as previously at Glenn L. Martin since
company adapted an automabic riveting
machine to this use. The machine drills and
installs 18 logs per minute on the terminal
board. In old, mannal method, involving
separate drilling and installation, rate was
about six lugs per minute,
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tem job for which it is now building
only the radar.

At San Diego, the company cur-
rently has three important avionic pro-
grams, all Convair-created, according to
McCabe;

e Missile tracking and guidance.
e Aircraft homing.
e Airborne search radar.

Most of this work is for USAF, some

of it as a subcontractor to another hrm.
One program 1s for Navy BuAer.
» Buy vs. Build—As the avionics mdus-
try sees some aircraft companies going
into small-scale avionic production, and
more of them making nroads into sys-
tems engineering, it wonders whether
the airframe people will eventually at-
tempt to build most or all of the equip-
ment themselves. Asked about this
possibility, airframe company representa-
tives answer in terms which suggest that
thev themselves are unsure about what
the future holds.

FFor instance, at Ryan the guiding
philosophy is to use the best source for
the particular job. For its auto-naviga-
tor, Rvan farms out some of the me-
chamecal analog computer elements, but
fabricates most of the “pure electron-
ies” itself.  Rvan does considerable
work in waveguides, duplexers, anten-
nas, and radomes, including fabrication,
Olds savs. To bridge the gap between
R&D and |1rm]m,t|rm Rvan has hired
EIIg!l'IE'E.H "u"l-lﬂl 1T 'Illl.lfi]l:'hll'lllg Lﬂﬂ".‘r
how from General Electric and other
cstablished avionics firms.

Convair-San  Diego, i addition to
fabricating “pure electronics,” now also
15 building radar antennas, precision
¢lectro-mechanical devices which were
previously purchased from an avionics
manufacturer. The reason, according to
MeCabe, 1s that Convarr was dissatis-
fied with the quality and delivery of
production antennas supplied by this
ontside vendor.

MecCabe speculates that the antenna
supplier was favoring old-line avionics
manufacturers by giving them a higher
priority on its dt,s:gn talent. If so, this
indicates one of the hurdles which an
aircraft manufacturer may encounter in
trving to break mto the avionics busi-
ness, It mav also indicate one of the
reasons  aircraft companies are  going
mnto the avionics business themselves.
» Philosophies Elsewhere—At Northrop,
which has an important USAF missile
program, a spokesman says the com-
pany intends “to manufacture avionic
equipment in our own shops, subcon-
tracting certain components as our ex-
perience leads us to others who can
build to our specifications.” The side-
shp stability augmentor used on the
F-39D offers an example. Northrop de-
signed the system, then farmed out the
manufacture of much of the hardware
to Minneapolis-Honeywell.

Martin reportedlv builds practically

NEW®
MINIATURE
YISCOUS DAMPER

SMALL SIZE

LIGHT WEIGHT
MINIMUM FRICTION
WIDE ADJUSTMENT
HIGH PERFORMANCE
UNIVERSAL MOUNTING

For Performance Data
Write

SESCc o DIVISION

HAINES GAUGE CO., INC.

BERIDGEPORT L PENNSYLVANIA
NORRISTOWN 5-2328

=
ENGINEERING

;‘ Missile & Control Equipment Dept. A

OPPORTUNITIES

IN LONG RANGE
GUIDED MISSILE PROGRAM

MISSILE STRUCTURES
ENGINEERS

Challenging problems in:—

Aeroelasticity & Flutter
Vibration
Loads
Structures Analysis
Weights
Openings at both junior and senior

levels. For odditional informaotion
forward resume to:

Engineering Personnel

NORTH AMERICAN AVIATION, INC.

12214 Lakewood Blvd

Downey, Californio \
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You can grow with Stratos—now
developing new air-conditioning
systems, pneumatic power tur-
hines, controls and other pneu-
matic accessories for aircraft and
industry. Positions are now being

filled for—
RESEARCH ENGINEERS

For investigations and studies in
pneumatic refrigeration and very
high speed power turbines.

PROJECT ENGINEERS
Several — Intermediate and Junior.

DESIGN ENGINEERS

Seniors and Juniors.

Write to R. T. Bartlett, outlining
your qualifications for these inter-
esting and challenging positions.
Your correspondence will be kept
in complete confidence, of course.

Excellent housing
available in area.
Convenient to New York

City. Wonderful recreational
facilities. Fine beaches —
Fishing, Boating, Golfing.

=
STRATOS

A Division of Fairchild Engine & Airplane Corporation
L ]

BAY SHORE, L. I, N. Y.

A A SRR R R R N S S A RS EE EEA R EEER R EE R E S

Manufacturers of air-conditioning
equipment and pneumatic acces-
sories for high speed aircraft.
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all of the avionics equipment used in
the B-61 Matador missile, including
ground-based guidance, a representative
fold Aviarios WeEk. The company
has designed and built a complete fire
control system, presumably for bomber
defense.

At Bell Aircraft, approximately 60-
70% of the avionics equipment used in
the B-63 Rascal missile is being fabri-
cated within the company, a rEPrEEEnt:l—
tive says. He also reports that Bell is
looking around for avionics work which
it might take on for a prime contractor.
P Major Threat on West Coast—Avi-
onic competition from the airframe in-
dustry is largely centered on the West

Coast, in such firms as Convair, North
American, Northrop and EDElﬂg Mar-
tin and Bell are the principal Eastern
strongholds. In contrast, companies
such as Grumman, Republic, and Me-
Donnell appear to be more content to
stick with their traditional responsibili-
tics, employing their smaller avionics
staffs primarily for integrating avionics
with their airframes.
This was confirmed to AviaTion
WEeEK by the findings of a prominent
autopilot manufacturer who recently
surveyed the aircraft industry to deter-
mine which companies were planning
to design their own automatic flight
control systems rather than purchase
them from autopilot manufacturers.
There are a few straws in the wind
to suggest that some avionics-minded
airframe manufacturers entertain ideas
of moving outside the military electron-
ics field. Emwmr for instance, has its
eve on automatic machine tools. A
North American spokesman says it is
“exploring possibilities outside the gov-
ernment-contracted, military field,” as
an outlet for its avionics know-how.
» Countervailing Factors—There are
several important factors which appear
likely to act as a restraining force on
the movement of the airframe industry
into the avionics manufacturing field.

These factors, and steps which some
established avionics manufacturers are

taking or talking about to counteract
the present trend, will be discussed in
the final article of this series.

,-E-E FILTER CENTER T:L

» New VOR Equipment Bought—Cen-
tral Airlines and Trans-Texas Airways
have recently purchased Collins 51R-3
VOR receivers for fleetwide installa-
tions. Central Airlines also purchased

new Collins 17M-1 VHF transmitters
and 51X-1 360-channel VHF receivers.

» Lear VGI for F3H-McDonnell Air-
craft has ordered for the F3H more than

a million dollars worth of new Lear ver-

tical gyro indicators which employ a
background sphere painted so as to
clearly differentiate between earth and
skv {1]1h:h down or pitch up attitude).
New type MM-1 VGI uses a remote
gvro and 15 available in either a 3- or
y-in. diameter case.

» Available Electronic Patents—A new
publication, FElectrical and Electronic
Apparatus, PB 111468, lists abstracts of

1,915 government-owned patents in the
electrical-electronic field, most of which

are available for license on a rovalty-free
basis, Publication, priced at $4.00. mav
be obtained from [}iﬁcc of Technical
Services, U.S. Dept. of Commerce,
Room 6227, Washington 25, D.C.

» Litton Beats 40—Douglas Aircraft has
contracted with Litton Industries to de-
velop an airborne digital computer em-
ploying new techniques developed by
Litton’s Floyd Steele, which reportedly
cut size, uclght and cost by a factor of
10 or more (Aviation WEEE Oct. 18,
p. 62). Litton reportedly won out over
40 companies that had submitted bids
on the job.

» First SPARs Delivered—Lab for Elec-
tronics has delivered first two produc-
tion models of its super precision ap-
proach radars (SPARs) to USAF's Air
Proving Ground, Eglin AFB, and Rome
Air Development Center. First proto-
tvpe was demonstrated this spring
(AviaTion WEeEk May 3, p. 54).

» Constant-Level Read-Head—Modula-
tor playback head for tape recorders
which provides constant-level output re-
gardless of tape velocity can be made
from commercial magnetic recording
heads by a simple modification devel-
oped by '&rmm':r Research Foundation.
Constant-level output feature makes de-
vice useful for time-scale changing and
prevents spurious signals during accel-

erations and intermittent stops of the
tape. —PK

Avionics Bulletins

New technical bulletins and catalogs
of interest to persons in the avionics
field include the following:

® Shork and wvibration control notes, new
free periodical devoted to shoek, vibration
and noise izolation problems and their solu-

tion, will ba published quarterly by the

Barry Corp., Watertown, 11155 manufac-
turer of 151-_-r!slt1:nr~1

* Laboratory standards, more than & dozen
different types of meters and instruments
for electronies use are described in 60-page
catalog avalilable from Measurements Corp.,
Boonton, N. J.

® Fortable power supply, Model 71, with
continuously variable d.c. output up to 500
volts, regulated to 0.169 for both line and
lond variation. Bulletin 54-4 gives full de-
tails, 4 pp. Lambda Electronlcs Corp.,
103-02 Northern Blvd., Corona 63, N. Y.

® Precision gear trains, heads, and spesd
reducers, for computers and servo svstems,

% pn. Feedback Controls, Inc.. 1332 Nao..

Henry St,, Alexandria, Va.
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why 1T PaYs 10 Buy ALLOY STEELS rrom us

® To take full advantage of the cost-cutting,
product-improving properties of alloy steels, you've
got to be sure that vou get the grade best suited to
vour particular requirements. The best way to be
sure is to come to U. S. Steel Supply.

Our qualified technical staff can show you exactly
how you can realize the greatest production sav-
ings through the use of the right alloy steel. And
the complete stocks at each of our warehouses,
located from coast to coast, assure you of getting
the right alloy for the job.

You're certain of what vou get from U, S. Steel

U.S. STEEL SUPPLY

DIVISION

N

General Offices
208 So. La Salle 5t., Chicago 4, Il

Warehouses ond Soles Offices
Coast to Coast

You get cost-cutting metallurgical help, too

Supply, too. For with each alloy, we furnish a
personalized data card. This card charts the guar-
anteed minimum hardenability of that particular
alloy and gives other specific data on its inherent
characteristics along with a practical guide for
heat treating that alloy.

Call us any time for any type of alloy steel: USS
Carilloy alloy steels—hot rolled rounds, cold fin-
ished rounds, squares, hexagons, “FC" (Free-
cutting) rounds; USS Carilloy Aircraft Quality
hot rolled rounds and flats and cold finished
rounds, squares, hexagons and flats,




side view of bomber shews sleek lines. It is first production aircraft fo have an elevated ambient temperature a-c electric system,

Latest Air Force homber has new G-E
engineered power-generating electric system

NEW GENERAL ELECTRIC ENGINEERED SYSTEM MEETS DOUGLAS B-66
OPERATIONAL DEMANDS FOR HIGHER AMBIENT TEMPERATURES

A new a-c electric power-generating system has been de-
veloped by General Electric, and 15 now operating on the
Air Force's newest light bomber, the Douglas B-66. The
system consists of three major components: high-efficiency
alternators, static voltage regulators, and generator control
and protective panels,

DESIGNED FOR HIGH PERFORMANCE AIRCRAFT

With a generator that can operate at high ram-air tempera-
tures of high speed flight, the new G-E system is designed
for long life and reduced maintenance time. Its static voltage
regulator has no moving components to wear out, and under
laboratory testing it has withstood 5000 hours of operation
without maintenance,

Regulation is preset, and requires no pilot adjustment of
voltage or load division. The control panel supplies the
automatic control of start-up, shut down, and maximum

protection against ground fault, over and under excitation,
and open phase.

SPEEDS TAKE-OFF, SPARES PILOT

The new equipment begins operating as soon as the pilot
starts the engine. The system contains only two toggle
switches, which may remain “on” at all times, even when a
fault develops. This ehmminates a series of pilot functions and
sharply reduces the time reguired to become airborne. Under
normal conditions, fault clearing and resetting are fully
automatic.

SINGLE SOURCE FOR COMPLETE SYSTEMS

General Electric offers a single source for complete a-c or
d-¢ power generating systems and constant speed drives for
most aircraft. For more information, contact yvour nearest
G-E aviation specialist, or write Section 210-92, General
Electric Company, Schenectady 5, N. Y,

Progress [s Our Most Important Product

GENERAL @3 ELECTRIC

Tests of system showed better protection
ogainst over wvollege, over and under
excilation, ground fault, anti-eycling,
differance current, and open phase.

Mew G-E high-efficiency a-c generator
has ne harmenic ever 19;; produces full
rating when exposed lo high temperatures
in high speed aircraft.

Static regulater (left) maintains consiant
alternator output veltage. Conirel and
protactive panel (right) helps locate and
isolate faulty generation.

Douglas B-6& takes off at Long Beach, Califernia,
for its test run. Its elecirical system was designed
by G-E application engineers te deliver rated load
with 80° C coeoling air.

GENERAL &2

ELECTRIC



Torture tests prove bualt-in safety
of Solar “Mars™ gas turbine engines

THREE “LINES OF DEFENSE” assure absolute
safety of every Solar “Mars” gas turbine
engine. First, the governor holds the
engine at rated speed (36,400 rpm in the
unit pictured above). Second, overspeed
and overtemperature shutdowns take
over if the normal control system should
fail. Third, physical limitations in the
engine itself prevent ruinous overspeeds.

Solar Mars
Gas Turbine
Engine

This built-in safety was demon-
strated in a special Solar torture test of
the Mars. The engine was run up with
no load and with all speed and tempera-
ture controls disconnected. At 50.050
rpm, speed leveled off because of design
characteristics of the compressor and
fuel system, and no damage to the power
plant resulted.

In addition to its built-in safety, the
Solar Mars engine has demonstrated
rugged reliability and service life in air-
bome auxiliary power units. They have
logged over 18,000 trouble-free hours
with only normal maintenance on the
Douglas C-124C Clobemaster, Both air-
borne and ground power units embody-
ing the 60 hp Mars gas turbine are
available. Write us, and we'll gladly tell
vou more about them.

SOLARYY

AIRCRAFT COMPANY DES MOINES

| This is What

Sﬂlar Offers You

Solar specializes in the
manufocture of precision
products from alloys and
special metals for severe sero-
ice. Solar's expericnce since 1927 ix
unduplicated in this field. Solar skills
and facilities range from research, de-
sign and development through fo mass
production, Wherever heat, corrosion
or difficult specifications are prob-
lems, Solar can help you solve them,

PLANTS. In San Diego (photo above)
and Des Moines. A total of 1,400,000
sq ft of floor spoce. Approximately
5,000 employecs, Annual sales over
565,000, 00N).

EQUIPMENT. Production equipment
for all types of metal fabrication
—forming, machining, welding, braz-
ing, casting, coating. Extensive lab-
oratory and testing equipment.
Facilities for development, prototype,
limited or mass production.

SERVICES. Hesearch, design, devel-
opment, tooling and production engi-
neering staffs. Experienced with all
alloy steels, stainless alloys, super
alloys, and titanium and itz alloys.
Covernment yource inspection and
Solar quality control meet rigid air-
eraft and commercial standards,

CONTRACT PRODULTION

Current orders include aircraft en-
ging and airframe paris, alloy cast-
ings, pneumatic ducting, atomic
encrey components, Customers in-
clude some of the most honoréd
names among aircraft and industrial
companics in the U.5, and Europe.

SPECIAL PRODULTS

Bellows. ""Sola-Flex" [
bellowes and expansion
foints in many designs
from ¥ in. up to the

world's largest, 28 ft

in diameter, ﬂ
Gos Turbines. Solar “Mars™ 50 hp
engines for auxiliary gencrator sets,
ground carts, portable fire pumps;

Solar “Jupiter™ 500 hp engines in
variahle and constant speed models.

Ceramic Coatings. “Solaramic”
is the Solar trade mark for a family
of coatings that protects metals from
heat, caorrosion, galling and abrasion

Controls. Complete control systems
utilizing the new Solar "Microjet” 8
principle for control of gas turbines,
jet engines and pneumatic devices,

'-——————-——--—-n————-l

FURTHER INFORMATION |

Your inquiry regarding any Solar l
product or service w ill
receive prompt attention. Address l
";uﬂr:r Aireraft Company 1.
Department A-57
Sk D:I‘Lj..l.'r 12, Calitornia l

EQUIPMENT

All-Around Units Speed Plane Serwcmg

By George L. Christian

Stamford, Conn.—A new multi-pur-
pose, self-propelled ground-support serv-
icing unit for aircraft has been com-
pleted by Consolidated Diesel Electric
Corp. Although no orders have as yet
been received for the new equipment,
the company is confident some will de-
velop shortly, since the servicer is felt
to meet an important need.

The utility vehicle, produced by Con-
solidated’s Aircraft Equipment Divi-
sion, 15 known as the Model 3000, It
is designed for one-man operation and
provides six services. Tentative cost is
35,000, less than the combined cost
of the equipment it replaces.

Consolidated recently received a con-

tract from the Air Force in excess of
$20 million for a similar unit—the MA-1.
The company has been supplying air-
craft ground-support equipment to
USAF and Navy for many years.
P Fnds Clutter—When these all-in-one
units are used, service cart clutter
around an airplane is reduced to a
minimum because the unit itself pro-
vides six different services.

It can easily go to an airplane, being
sclf-propelled. It is powerful enough to
tow the airplane if necessary. Main-
tenance and manpower requirements
are cut sharply because it wraps up
varions services in one package.

The Model 3000 is completely com-
pany-financed, representing a sizable in-
vestment. While it was developed
specifically for military aircraft, such as
the Douglas twin-jet B-66, Norman
Schafler, Consolidated’s president, told
AviaTion WEeek that he soon expects
to initiate development of similar
equipment for commercial airline use.
P Six Services—The one-man-operated
Model 3000 provides these services:

e AC. electrical power—60 kva. of
115/200 v., three-phase, 400-cycle
power at a power facmr of .75, very
closely regulated, plus provisions for
20-kva., single-phase, 115-v. power. The
a.c. power is used to check ont such
items as an airplane’s instruments,
computer and fire control systems.

e D.C. electrical power—28.5 v., 500
amp. continuous, overload rating of
1,200 amp. Direct current may be
used to test the aircraft’s various d.c.
services such as communications svs-
tems and lighting circuits and can be
used to start engines equipped with
electric motor starters.

e — w— R

¢ Pneumatic power, high pressure—

DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS I.-.——.——-u-l-l-u-——n—---"—-' 3 5[-"-] Pﬁi. at ]-1!..1; ["Hb'l..f fl‘.,-'"'mi'l_"l. PD\‘-’EI‘ MODEL MA-1 Efﬂﬂﬂd'ﬁﬁlppﬂrt EE'ITII.E']..“g anit. USAF hﬂ-ughf “l:ﬂ]']}r lrﬂ{}ﬂ- of these.
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JUST STICK ON.+"

SAVE TIME
AND MONEY
DRAFTING

Don't letter title blocks, specification
boxes, symbols, standard components
and sub assemblies, standard cross
sections . . . in fact, anything that re-

appears on your drafting board over |

and over again. Use STANPAT . ..
printed on sheets of martte surfaced

acetate, backed with a heat resistant |

adhesive, ready to use in an instant,
No special equipment required, just
stick 'em down, and there they are,

SEND COUPON FOR

STANPAT

STANPAT ® Whitestone 57, N. Y., U.5.A.

Phone: Flushing 9-1693—1611

Please send me complete details on
STANPAT, with samples and quota-
tions on same,

COMPONY  cirsssrdararsvasrtssrsfossnssans
BB . oo o R e R R SR W R N
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supply includes a 1,500-cu. in. receiver.
| high-pressure air s used to All an air-
cratt’s air reccivers, serviee struts and
Lires.

® Pneumatic power, low pressure—5(
psia. at 110 lb./min. at 375F. Low-
pressure air 15 used to start aircraft
cquipped with pneumatic engine start-
crs and drive the unit's air-cycle cooling
cquipment. A compact AiResearch gas
turbine supplies the low-pressure air.
[t reaches maximum output in 14-18
SCC.

o Refrigeration—An air-cycle refrigera-
tion machine provides 94 Ib./min. of
air at 40F, 3 psi., on a 100F day. Low-
cst temperature capacity 15 —12F, A
modulating valve keeps air at anv de-
sired temperature within the operating
limits of the machine. Refrigerated air
cools a plane’s cockpit and electronic
compartments while ship is on the
ground. The refrigeration machine is
a modification of a standard B-47 cool-
mg unit.

e Towing—Drawbar pull is 10,000 Ib.
(enough to tow a 100,000-1b. airplane),

Model 3000 is powered by a 165-hp.
I'ord V8§ engine and weighs 7 tons. It
imncorporates a torque converter and has
two torward speeds and one reverse,
®Model 3000 Details—FElectrical a.c.
and d.c. power supply cables in the
Model 3000 are 30 ft. long and are
stowed in the servicing unit. Cables are
provided with “Chinese handcuff-tvpe”
httings at the cart end which mechani-
callv link the cables to the service unit's
tframe. This is so cables won't be torn
out by the roots if someone inadvert-
ently drives the vehicle off without dis-
connecting it from the airplane being
serviced,

Dual rear wheels and four-wheel
drive provide maximum traction when
unit 15 used to tow heavy aircraft and
:1ITmI~.= it to maneuver through snow and
mud.

All components are easv to remove
and replace, simplifving maintenance of
the unit.

Among the components built into
the unit are an oil reservoir and control
panel for the gas turbine; Wiggins air
connections to the aircraft, and high-
pressure air compressor control panel.
»Model MA-1-Predecessor of the
Model 3000 is the Model MA-1 multi-
purpose ground servicing unit. The
recent USAF order for MA-1s was for
940 units; the firm also has supplied
675 somewhat simpler ground support
umts (Model NC-5) to the Navy.

Here is what the MA-1 can supply
in the way of power: '
* A.C. power—60 kva. of 115/200-v.,
three-phase, 400-cycle,

* D.C. power—28.5 v., up to 2,250
amp.

® Hydraulic power—Up to 5,000 psi.:
an o1l cooler is incorporated in the hy-
draulic power supply svstem. '

¢ Pneumatic power—Up to 3,500 psi,,
at 13.5 chn. A 1,000-cn. in. reservolr
15 provided m the pneumatic system.
¢ Towing—Machine is capable of tow-
ing aircraft weighing up to 60,000 Ib.
The MA-1 15 also powered by a Ford
VS engine. It has a four-wheel drive
and comes ecither with a mechanical
transmission or a torque converter. The
vehicle has a turmning radius of 18 ft.
P Design Nicehies—lHere are some ex-
amples of the attention to detail paid
by Consolidated Diesel engineers to
the MA-1 design:
e Fngine exhaust is at cab-top level to
prevent heat or sparks from igniting
fuel puddles on a ramp.
e Blackout lights have been provided
fore and aft to avoid destroving night
vision of pilots waiting in planes around
which the wvehicle 15 moving. Lights
also make the machine ready tor service
under combat conditions.
® Eyes at the comets of the chassis pro-
vide hoisting and tie-down attach
points,
e Slave plug-in is located on nght side
of the vehicle so that outside power can
be plugged into the unit in case its own
battery goes dead.
¢ Rear deck over control panel 1s strong
enough to hold several men, thus pro-
viding a platform for them to stand on
to reach high up on an airplane.
e Tail gate 15 built to accommaodate the

™| ¢

New Flush Antenna

This engineering drawing is of the LPA-
70A the Aush-mounted loop antenna re-
cently released to production by Bendix
Radio. The antenna, which mounts hori-
zontally, will be used with Bendix ADF
systems. It will work equally well with
existing equipment in the field or with new
cquipment coming out next summer (such
as the Bendix ADF-70), says the company.
The four collector bars radiating from the
center of the antenna are made of a special
ferrite compound, as are the compensating
bars teeing off the ends of the collector bars.
Purpose of the latter is to correct for quad-
rantal errors produced by the aircraft. On
the Vickers Viscount installation, ends of
the compensator bars had to be curved in-
ward to allow the antenna to fit within the
174-in. space Vickers allowed in the air-
frame. This is the third major design change
made to the antenna before it was released
to production.
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You Can Specify and Get
TOLERANCES and FINISHES j
_like these... |
\
|
!
|

when ALLIED’S Plant 3
produces your Precision

Hardened and Ground Parts

Other An unusual example? Not at all, for it is day-in and day-out procedure at

Allied Products Allied’s Plant 3 to produce parts held to extremely close tolerances . . . with
e i fine surface finishes . . . meeting rigid requirements for squareness and
SPECIAL cﬂ-m FORGED concentricity . . . and heat treated by the most accurately controlled methods.

PARTS « STANDARD CAP

SCREWS +« SHEET METAL

DIES PRODUCED IN IRON,

ALLITE (ZINC ALLOY) AND

PLASTIC + R-B INTER-

CHANGEABLE PUNCHES
AND DIES

Regardless of how many or what type operations are called for to produce
your precision parts, Allied’s Plant 3 has every facility—and the proven
ability—to perform these operations . . . quickly . . . economically . . . and
to your exact specifications.

A Pl 16-Page Trockune describes and pictures in detail the facilities of

Plant 3, where Allied produces precision hardened and ground parts. Included is o complete
listing of all equipment in use. A copy will be sent you immediately upon request—without
obligation, of course,

ALLIED PRODUCTS CORPORATION

DEPT. D-20 12637 BURT ROAD DETROIT 23, MICHIGAN

FLANT 4

FLANT 3
HIII..-I.;"-I_‘.;

PLANT 2
PLANT 1 Hillsdale, Mich.

Datrolt, Mich. Detroit, Mich,
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30t -lomg electrical power Imes quickly
as the vehicle moves from one plane to
another.

e Large windows have been provided
all around giving maximum  visibility
to avoid collisions with aircraft. Wm-
dows in the top make checking wing
clearance easy. Windshield wipers have
been installed on front and rear win-
dows.

e Unit has spotlight with 360-deg.
swivel, large fire extinguwisher; tow hook
on the rear,

» Company History—Consolidated Die-
sel Electnc Corp, was formed m 1942
by Schafler and a partner.  Principal
work was assembling  motor-generator

scts for the anmed torees.

In 1949 Schafler bought out his part-
net and became president of the com-
pany. Shortly thercafter, he won
contract from the Navy for the NC-5
sclf-propelled units. |

In the hscal year ending July 51,
1950, Consolidated Diesel did a busi-
ness of under $800,000. This grew to
$4.5 million in 1952, wlile 1953 saw
the hirm’s business pass the $8-million
mark. In 1954, volume exceeded %10
million and sufhicient backlog exists to
assure a 1955 sales volume fgure of
approximately 5200 million, Schafler
SIS,

Among products made by the com-

THERE IS NO

suBsSTl ;

TUY

ﬂ
b

METAL CLOSURES for Aircraft
Hydraulic Lines and Components

BOE WEST SANTA ANITA

TUBING SEAL CAP, INC. ‘

SAN GABRIEL, CALIFORNIA
Eattern Office

NEW CEMTER BLDG
DETROIT 2, MICHIGAN
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pany arc gasolme and diesel engine-
driven a.c. and d.c. generator sets with
power outputs ranging from 5 kw. to
200 kw., skid or trailer mounted; self-
propelled magnetic airport and runway
“sweepers,” guided missile launching
and servicing equipment and  engime-
driven floodhight units.

OFF THE LINE

Contract to modify and repair 32 C-
545 has been received by Pacific Aur-
motive's Chino (Calif.) division. 'The
contract 1s under the Air IForce’s IRAN
(Inspect and Repair as Necessary) pro-
oram. PAC 15 currently overhauling
and repairing 123 C-47 and C-117 air-
craft for the Air Forcee, the company
states. . . . 4 A S300,000 contract to
modify Air Force RB-50s has been re-
ceived by  Aircraft Engineermmg &
Maintenance Co.  Work, which will
be performed at the company’s Oak-
land base, includes extensive cabin modi-
fications to 13 aircraft to equip them
for specialized missions. AEMCO, a
subsidiary of Transocean Air Lines, is
presently overhauling and maintaining
T-33 and F-94 jets and aviation ground
units for USAF. Company has a $6-
million backlog.

Overhaul period of Pratt & Whitney
R-4360-653A WWasp Majors has been
extended from 1,000 hours to 1,200
hours by the Third Air Transport
Squadron, Brookley AVFB, Ali., accord-
ing to P&WA. The engines are in-
stalled on Douglas C-124 Globemasters,

New heater exhaust repair kit to repair
Janitrol series  85-A-92  combustion
heaters has been put on the market
by Tlardman Tool and Ingineering
Co, Iirm says that the kit (already
used extensivelv by a major airline) al-
lows heaters to be repaired at a fraction
of the cost of a new heater and pro-

longs the heaters’ life several times.
Address: 1845 Sonth Bundvy Drive,
Los Angeles 25.

Bristol's four-engine turboprop-powered
Britannia transport will use Monsanto's
new low-temperature, fire-resistant hy-
draulic fluid, Skydrol 500, according to
qualified sources. . . . A new booklet on
Skvdrol is available from Monsanto
Chemical Co.'s Organic Chemicals Di-
vision, St. Louis 4, Mo.

Navco, Ine. has moved into a new
air conditioned sales office and shop,
which gives it an additional 13,000 sq.
ft. on the premises of its present ware-
house at Lambert Field, St. Louis. The
company is a distributor of aircraft parts,
radios and supplies for executive aircraft,
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FLYING HIGH (80,000 Fee

... AT GROUND LEVEL

In the development of tough, dependable jet engine components for America’s most
advanced military aircraft, flying high at ground level is standard operational pro-
cedure in CECO’s up-to-the-minute laboratories. Special equipment such as this
altitude chamber simulate in-flight conditions under complete laboratory control.
By creating pressures ranging from sea level to 80,000 feet, this test chamber sub-
jects protolype jet engine controls to the same high altitudes and rarified atmos-
pheres found in actual flight . . . thus accurately predicting in-flight performance.

It's engineering like this — starting from the ground up — which enables CECO
to produce jet engine controls of the highest efficiency for America’s defense
program . . . and which can develop your basic ideas from blueprints through
finished production.

CHANDLER-EVANS

DIVISION MHILES-BEMENT-POND COMPANY

WEST HARTFORD 1, CONN., U.S5.A.

PIONEER PRODUCERS OF
JET ENGINE FUEL CONTROLS AFTERBURNER CONTROLS
PUMPS » SERVOMECHANISMS CARBURETORS + PROTEK-PLUGS

OVERSEAS SPOTLIGHT

Italy’s Share of Offshore

ROME

Italian industry received U. 5. off-
shore  procurement orders for more
than $45-mullion worth of aviation sup-
plics m the three years from July 1951
to July 1954, In addition, orders were
given for more than $31-million worth
of electronic equipment, mostly slated
for aviation and anti-aircraft uses.
Among the contracts:
» Aerfer, Republic F-84 parts, $11,803.-
246.
e Fiat, Allison |55 turbojet parts, $Y.-
320,114; assembling North American
[-86s, $22,500,000.
e Iilotecnica Salmoiraghi, mstruments,
S89,365.
e [taljet, takeoff assist rockets, $1,357.-
e
e Piaggio, overhaul of aircraft engines.
»a2,800,
e Siai-Marchetti, overhaul of arcraft

engines, $307,500.

Miles Studies French Wing

PARIS
Hurcl-Dubois is building a  high-
aspect-ratio wing for test on the Miles
Acrovan light cargoplane, similar to
the wing which has enabled the H.D.
32 to carry greater loads and use shorter
runways than conventional transports.
F'rench sources say the British gov-
crmment 1s mmterested mm the progress
of this project.

Fiat in Trouble

ROME

The Fiat company has dismissed 570
workers employed in its aircratt divi-
sion, Aecritalia.

According to the Italan press, this
confirms reports of a serious sitvation
at Fiat's Aeritalia and Heavy Engme
shops, due to lack of sufhicient orders.
The company 15 said to be considering
winding up its aeronautic deparrment.

Canadair Picks U. S. Bond

LONDON

Canadair, Ltd., has decided to use
an  American  adhesive—Bloomingdale
I'M-47—in bonding applications on the
C.L. I8, mantme reconnalssance ver-
sion of the Britanmia which 1t 15 build-
mg under license from Bristol,

The Bntannia makes extensive use
of adhesive bonding in its makeup
(AviaTion WEEK June 7, p. 45). As
built bv Brnstol, the British process of
Redux bonding is used. Choice of an
American adhesive 15 in keeping with
Canadian policy of looking for supply
sources on the North American con-
tinent, but it has occasioned disappoint-
ment in the British aircratt industry,
observers state.
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SUPPORT

A critical structural compo-
nent in the heart of a gas
turbine. A typical Smith-
Morris precision maochined
weldment.

SMITH-MORRIS
Can handile all 3

For over a decade Smith-Morris has
been engaged in the design, development
and manufacture of aircraft and engine
components. Our experienced men and ex-
cellent facilities are ready to handle any or
all of the steps necessary to a quick and effi-
cient solution to YOUR individual problems.

NOZZLE

HOUSING

|

BEREERE

MITII-MIIIIIIIS CORPORATION

PRECISION AIRCRAFT COMPOMNENTS

FERNDALE 20, MICHIGAN
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Traveling man — Family man

He's one and the other—and successful at both—since he
discovered the swift dependability of travel via TWA.

Now his business trips are a matter of a few pleasant hours
aboard a world-proved TWA Constellation. He gets there
refreshed—ready to talk business. Often he leaves and returns
in & single day—arriving in time for a full evening at home.
And always, his arrival finds him relaxed after a

restful trip—eager to recite bedtime stories at home

with the happiest of endings.

Soy ""Merry Christmas'" with a gift she'll remember
farever—a TWA ticke! to o ploce she's olwoys dreamed
of seeing. It's simple to wrronge, and you con fake a
year ar more te pay with TWA's "Time Poy Plan."

Fly the fines#. .. FIM

TRANS WORLD AIRLINES
USA - FURDPE - AFRICA - ASIA

— - —— Tl

Where in the world do you want to go? For information
and reservations, call TWA, or see your frovel agent. If
more convenient, write TWA's ""Skyliner Holidays," 380
Maodison A'-'-lnuu'.. New Yark 17. New York.
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NEW AVIATION PRODUCTS

TAMK-TYPE filter sits behind cab of $17,000 fueling track at Idlewild Airport.

Fuel Filter Traps

New aviation fuel hlters, manufac-
tured by Purolator Products, Inc., are
being introduced at numerons commer-
cial airports. One of the privcipal pur-
chasers of the equipmoent s Allied Avi-
ation Fueling of New York, Inc., which
15 installing the Purolator umits m auto-
motive fueling equipment used at New
York's International Airport and at
Fort Worth's Amon Carter Mield.

Already standard equipment at muost
USAF fields and supply bases, the hl-
ters cOme 1 various sizcs, r.-lllgulg 1
capacity from 50 to 1,200 gpm.

Units used by Allied are the Puro-
lator F-6, tank-tvpe. These contam
14 Purolator accordion-pleated, resin-
impregnated micronic paper clements
with a total fltration area of 39,200
sg. in.  These elements hlter out all
solid particles nlﬂaaurlm‘; down to mi-
crons. At least 99% of all entramed
water is also rEmme'i_l, according o

Purolator.
> Water Trap—The -6 unit also has
a built-in sump, containing automatic
water dump valves. When a certain
amount of water has collected in the
sump, an antomatic switch stops the
flow of gasoline until the excess wi tb:_*r
has been completely drained off,
which point fuel Aow s |||tmnlh{:.||'lﬂ.
1'u:;umr:£|

The F-6 units have a capacity of
300 gpm, with a 11 1b. pressure drop.
They are 5 ft. high am:l 25 in. in
diameter.

At Idlewild airport, Allied uses the
1.6 units on new 517,000 fuel trucks.
On these trucks, the flters, as well as
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Water, Fine Dirt

all other pumpmg components have
heen taken from their scattered loca-
tions beneath tratler :amd cab and con-
solidated directly behimd the cab where
thev are easilv reached for mamtenance.

At Amon Carter Ficld, the I-6 units
are mounted on velucles called Avigas-
sers. which serve as mobile mitermed-
ary pumping stations between fuel pits
m the ramp and the airplane. Units
are  equipped with  special  switches
which make it impossible to start the
vehicles unless all hose is in place, mak-
mg it impossible to drve off wlule
still conpled to a hvdmnt.

New Vehicles Speed Up
Materials Handling

Three new vehicles for speeding ma-
terials handling, making most efhcient
use of costly warchouse space and in-
creasing pace assembly line operations
have been dev ::'Iupr:d by Automatic
Transportation Co. The new plant aids:
e A rider-operated stacker, the FSRT
T'ransvevor, having a retractable muast
and fork assembly and especially de-
signed for tiering and de-biermg in nar-
row aisles.

e A Uni-Grip tractor, which the maker
notes 1s the onlv one of its kind that
will couple to anv mduostnal trailer
without use of special adaptors.

» A Us-shaped load ram incorporating
full-vision so that the operator does not
liave to lean out over the side to sec
where he is going.

» Stacker—The  ESR'T

'I'mnw{:}'ur

stacker can work o aisles only 6% fL.
wide, Its retractable fork and mast
assembly extends and retracts 36 .
and can carry 4,000 Ib. with  pallets
up to 45-m.

Since the mast and fork are mtegral
parts of the truck, and are not attach-
ents, distortion and sagging and the
resulting extra maintenance and  sery-
e are absent, the maker reports.

Using the ESRT, operators can nght-
angle-stack i a 64-ft. aisle with a
36x48-in.  load. Omne-hand  control
crouping includes forward and reverse,
fork lift, extension and retraction. 'The
vehicle has a standard fork Lift of 150
m, with 83-in. mast. Maximum bal-
tery size usable without changing truck
dimensions is a 6 MEH-13 or 106DA.
» Uni-Grip Tractor—This vehicle will
couple to any trailer of 54 to 123-in.
floor clearance, according to Automatic,
covering most  factory  units. A hy-
draulicallv operated draw-bar gripping
tip, which extends 10 in. bevond the
tractor’s length, is zuided into posi-
tion beneath the trailer and  then
mised. As soon as the weight of the
trailer exerts a pre-determined pressure
on the bhar, 1t automatically retracts,
drawmg the trailer tightly to the trac-
tor's buffer plates,

Simultancously, the fixed wheels at
the draw-bar end of the tractor arc
retracted and the caster wheels lowered.
Fixed wheels are nsed when the Uni-
Grip is unloaded; caster wheels when
the load 15 being pulled. The entire op-
cration takes a couple of seconds and is
done by pressing a button the the oper-
ating handle. Maximum trailer load 15
1,000 1Th.

» Cantilever Ram—A U-shaped canti-
lever load mm, the frst of its kind
ever developed, the manufacturer states,
15 the feature that gives the dnver full
sight control of his velucle when laden.

The cantilever 15 part of the mdus-
trial truck on which the fork or ram
15 raised and lowered. Previously can-
tilevers were made of one solid plate,
limiting visibility. In the new design,
the center of the plate is eut ont. This
fullvision ram s avalable on all of
the company's giant-series trucks.

Auntomatic Transportation Co., 149
W. 87th §t., Chicago 20, Ilhnois.

UNI-GRIP TRACTOR couples to trailer.
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Attractive
Opportunity

EXECUTIVE
ASSISTANT

For young. aggressive manulac-
turer of aircraft components
ond elecironic eguipment,
Degree in engineering or busi
ness administration. Must
have ai least 10 years’
experience in the aircrall
industry. Should have know-
ledge of accounting, execulive
and administrative procedures.

Salary commensurate with
experience and ability. Please
give full particulars in first
letter. All replies will be held
confidential,

 GREENLEAF

Airport TaxiGuidance Signs
Meet CAA Requirements

Airport taxi guidance signs meeting
Civil Aeronautics Administration re-
quirements for destination and intersec-
tion markers are bemg made in single or
double units, which m turmm can be
combined into multiple units as desired.

Each letter or symbol is contained
on a l4in-square  aluminum  alloy
pancl, which is removable and inter-
changeable, Characters are identified
bv illummated orange-vellow plastic on
black background for day or night
legibility.,

‘The sign housings are lightweight
aluminum allov construction, mounted
on breakable couplings in accordance
with CAA specs.

Standard Signs, Inc., 3190 E. 65th
St., Cleveland 27, Ohio.

Hﬂ,‘:g}fﬂ; ijli

AIRCRAFT
CONTROL FORCE

MEASURING SYSTEM

SERVOMETER

Manufacturing Company

7814 Maplewood Industrial Court,

Saint Louis 17, Missouri - STICK FORCE

DYNAMOMETER

CLUTCH takes long periods of :.'1!'1}.

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION.
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«s«NoOt if you know

The complexities of today’s problems in computer-
control systems invelving instrumentation and auto-
mation may often lead the researcher into technical
“blind alleys.” Lierascopre’s flexible and versatile
combinations of Electronic— Mechanical — Electrical —
Magnetic and Oplical techniques are being regularly
—and successfully- utilized by both Government

and industry.

LIBRASCOPE DESIGNS AND MANUFACTURES:

Weapons systems for defense, computers and industrial controls
for industry. Librascope also offers complete facilities and assist-
ance for all phases of research, development and production to
other manufacturers on any new or existing projects. Consull us.

where yov’re going?

Lierascore’s Combined Techniques chart correct,
direct courses in previously-unexplored technical

fields, presenting opportunities for steady progress.

LierascorE offers Creative Imagination—Intense
Research— Integrated Design—Perfect Craftsman-
ship—and successful experience in engineering and
production . . . to turn ideas...or dreams, into
practical results,

IBRASCOPE

LIBRASCOPE, INC. » 808 WESTERN AVENUE « GLENDALE, CALIFORMNIA

AERODYNAMIC
ENGINEERS

LONG RANGE GUIDED
MISSILE PROGRAM

Stability and control anolyses on auto-
matically controlled missiles. Complete
dynomic studies of the controlled missile
system. Flight trajectory and performaonce
colculotions. Airloads and flight criteria.
Aerodynamic heating problems of high
speed flight.

Morth American focilities include super-
sonic wind tunnels. Construction will soon
begin on a new 7 x 7 foot tri-sonic wind
tunnel. Company engineers also conduct
research and development ot government
testing focilities throughout the country,

For additional information, please forward
resume to.

Missile & Control Equipment Dept. A

Engineering Personnel

NORTH AMERICAN AVIATION, INC.

12214 Lokewood Blvd.
Downey, California

AVIATION WEEK, December 27, 1954

Miniature Slip Clutch
For Guided Missiles

A new hine of miniature slip clutches,
with diameters ranging from ¢ to 23 .,
has been mtroduced for use on guided
missiles, imstrumentation, compict elec-
tro-mechanical devices, and other apph
cations requiring  constant  torgque o
overload protection.

The clutches are designed for long
periods of slip without altering the shp
torque rating, Their accuracy and small
size are said to be made possible by
two new design features: in one sernes,
use of silicone putty as the transms.
siom material  between  drving  and
driven members; 1 the other series,
use of the principle of cantilever spring
deflection.

Radial Metal Products, Inc., 1044
Linwood 5St,, Brooklin §, N. Y.

Computer-Chronograph
Is All-in-One Flight Aid

Navitimer 15 the name of a4 new 17-
jewel combination flight computer and
chronograph designed by and manufac-
tured to the speciheations of  the

Adreraft Owners and Pilots Assn.

The chronograph portion of the
strument  tells time, records elapsed
time, and has a “time out” feature,
which permits record of hours, mun

v/ .
WHEEL FORCE *
DYNAMOMETER

RUDDER PEDAL
DYNAMOMETER

available for

IMMEDIATE DELIVERY

write for bulletin R1040
[i) RADIATION Int.

ElEdergmiry Aviamirs inatruwmenbisicon
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AVIATION WEEK FEATURE ENGINEERING ARTICLE

“*DC-7C CHALLENGES TURBINE TRANSPORTS”

Mr. Anderton it o member of the Institule of the
Aeronoulical Sciences, Sociely of Aulomative Engineers,
American Rocket Society, Sigmo Xi [notional honorary
engineering sociely), ond Aviolion Writers Assotiolian,

DAYID A. ANMDERTOMN, AVIATION WEEK's
senior Engineering Editor, holds a Bachelor of

This highly informative technical article is typical of the out-

; 2 E . . Aerenautitol Engineering degree from Remsseloer
standing engineering reporting made available to AVIATI.GN E kot Lo o b estteid
WEEK subscribers . . . by the largest and most highly skilled S g st
5 . . Bk . : = T iR ience began in
staff of graduate engineer-editors serving any aviation publica- ;:*ln:-zhpf;:mr;un Aest) Epheistng Coch, whare
: . A y uLrion grovp leadef on wing geuign
tion. In this case the story was written by David A. Anderton, ! the T87-1 torgeds bomber. Wiile ol Gruman,
. . N 5 . - . r. Anderlen served in variows copacities os Lisiten
Senior Engineering Editor, whose biography appears in this Engineer Between Gromman ond Eastern Aircrof)
g g
. Divition of General Moters Corp.; in work on oircralt
advertisement. itr:}nunntf nr;ld pmlmplnnl p;nhlg:i in E;umrlmn';
erodynomics Department; ond in Grumman's
. 5 Lo da busi e - d - B Preliminary Design Group on pioneering wark with
In this fast-moving aviation business, engineers and manage et ol el oy Rejuel
- - s - : 1 Mr. Anderfon terved ot Asradynamicist for th :
ment men t-:ﬂan.t t.{} gt.::t their engineering information de[were.d Lok ik e RomaesLrk B »
to them while it is still news, not months later. They need this Fairchild Engine & Airplane Corp.
information to make daily decisions affecting the defense of the !I‘-f-};r::ﬂhnninin;d the General Electric Company
- L A in , o0 GE's Hermes guided missile project,
nation and the well-being and progress of the country’s largest During his first 14 months with GE, he worked olone
» . A on preliminary design for o long ronge rocket mistile,
single business — aviation. These men have learned long ago He wos then nomed Project Engineer on GE's
] " e B H!'m 5' . i -I “ﬁ -hrl- ' 1
that it is only through the fast AVIATION WEEK publishing el pton i Ardinrirad
s . ) i E his work on the Hermes project, Mr. Anderton
schedule that these important requirements can be met. flnid the sdiisrict stull o AVIRTION WECE.

Pan American World Airways morkings proposed by Douglaos.

AVIATION WEEK oo 0

McGraw-Hill Publishing Company, Inc.,, 330 West 42nd Street, New York 36, N. Y.: Other Advertising Scles Offices: Atlanta 3, Ga., 801 Rhodes Notional Bonk Bidg. Detroit 26, Mich., 856 Penobicot Bldg., Londen E. C. 4, England, %5 Forrigndon Sireet.«Los Angeles 17, Calif., 1111 Wilshire Blvd,
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Solve your hot air connector problems of weight,
assembly and misalignment with

RUBBER TECK'S
FLExipgle

HOT AIR DUCT
CONNECTOR

» Reduced weight
» Quick assembly and disassembly

> Wide Temperature Range {‘:; JI.f'
> Allows 4" misalignment. \._../

Efficient, simple and flexible. Weight reduction up to 75% over other
devices. Absorbs vibration and torque and provides misalignment up to
+4°, Leak proof up to 400° F. and 125 PS| working pressure. Handles
thermal expansion up to .150 inches. Available in either cadmium plated
steel or anodized aluminum from %" to 6" O.D. standard tube sizes.

OTHER RUBBER TECK PRODUCTS: Flexible Breakaway Connectors
Dueo-5eals * Rigid Duct Connecters * Flexible Fluid Line Connectors.
Write for data sheets on the complele line,
GARDENA,
RUBBER TECK, Inc. ::..

RUBBER TECK SALES & SERVICE CO. § P. O. Box 584 THOMPSON

8479 Higuera 5t., Culver City, Calif, El Cajon, Colifornia ENGINEERING SERVICE

Texos 0-6830 Hickory 4-5493 554 Summit, Fort Worth, Texos
5439 Harford Rd,, Baltimore, Md. RANDALL ASSOCIATES, INC. 723 Broadway, Wichilo, Konsos

Cliften 4-9471 Roam 203, White Building, 4378 Lindell, 51, Louis, Missauri

&0 East Bridge 51., Berea, Ohio Seattle, Woshington

Tarea 4-7837
[ | ENGINEERS
« « + FLIGHT TEST

» « « ANALYSIS
+ + « AIRGRAFT STRUCTURES

| WILL CONSIDER |

|| RECENT GRADUATES

N | IN AERONAUTICAL, ELECTRICAL |
- OR MECHANICAL ENGINEERING {

Salaries & Responsibilities
& Commensurate with Exp.

i Opportunity for professional advancement
; in expanding flight research organization
) primarily engaged in development, instal-
- lation and Fflight test of aircraft instru-
‘ mentation and Flight contral equipment,
Structural design and stress onalyses ex-
Y perience desirable,

Wl Positions involve all phases of flight
test including preliminary study work,
planning of tests, instollation of equip-
ment ond analyses of results,

AIRCRAFT
VALVES

BY

GIRCLE
SEAL

Established Quality
Unexcelled Performance

CHECK VALVES —200 Series
for low pressure or high
pressure pneumatics. 800
Series for low pressure
poeumatics or fuel.

SHUTTLE VALVES —4(00 Series

i | CENTRAL LONG ISLAND
for low pressure or high | LOCATION AT MacARTHUR AIRPORT
pressure pneumatics. IN RONKONKOMA, N. Y. |

ALs0: Breather valves, ther-
mal relief valves, manual
bleed valves.

Submit Resume to

Box 218, Ronkonkoma, M. Y.
or Phone RONKONKOMA 9-8086

Whare leakoge Is critical — For Interview Appolntment or
Spacify Circle Seal ond be surel Apply in person to Flight Research Dept.

|
<’ GYROSCOPE COMPANY
- MacARTHUR FIELD |
PUAMES'POND-CLARK || RONKONKOMA, N. Y. ||

2181 Eost Foothill Bivd., Pasadena 8, Calif. s O ]
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NAVYITIMER is both watch and computer.

utes and scconds continuously or at
mtervals.

The computer portion has a mov-
able bezel around the nim of the watch
which will compute practically all nor-
mal flight problems relating to time,
speed, distance and fuel consumption.
[t can also be used as a shderule for
mathematical computations.

The Navitimer 15 manufactured for
AOPA in Switzerland. Price is $87.50,
including tax. It 15 available only
through AOPA Headquarters, I'. O.
Box 5960, Washington, D. C.

ALSO ON THE MARKET

Glass fiber laminate molding 15 said to
be made more efhcient and economical
through use of new No. 579.6 polyvinyl
film sealer tape. The highly adhesive
tape 1s designed to replace metal forms,
gaskets, rings and clamp in hermetically
sealing the polyvinyl alcohol blanket or
bag mm vacuum bag molding.—Presstite
Engmeermg Co., 3798 Choutean Ave,,
at. Louis 10,

Compact temperature monitor—for air-
borne, labor industrial use—provides n-
stantancous warning of circuit  tem-
perature  changes above or  below
predetermined values at many locations
simultaneously. Model CT1 uses mag-
netic amplifier circuitry throughout.—
Amoux Corp., Dept. AW-2,13575,
Hawthorne Blvd., Hawthorne, Calif.

Sensitive temperature indicator for di-
rect reading remotely from dial has
one to four glass-beaded thermistor
probes in sealed housings. One model
15 calibrated from 65F to 85F in half-
degree increments and may be inter-
preted to one-tenth degree. Other
temperature ranges are available.—In-
strument  Division, Avionic Products
Engineering Corp., Dover, N. ].

Roll-lock grommet provides vibration-
dampening and part-positioning  seal
against liquid, air or dust. It is installed
simply by plugging into hole, inserting
wire and then pulling on wire until
grommet locks. Rubber construction
makes item reusable.—~Spencer Rubber
Products Co., Manchester, Conn,

AYIATION WEEK, December 27, 1954

THE PROOF IS IN THE PACKAGES:

Rohr has won fame for becoming
the world’s largest producer of
ready-to-install power packages for
airplanes — like the Lockheed Con-
stellation, Douglas DC-7, the all-jet
Boeing B-52 and other great military
and commercial planes.

This, we believe, is proof of Rohr's
engincering skill and production
know-how. Burt it’s not the whole
story.

THE NEW DOUGLAS DC-7

WORLD'S LARGEST PRODUCER

Currently, Rohr Aircraftsmen are pro-
ducing over 25,000 different parts for
aircraft of all kinds...many of these
calling for highly specialized skill
and specially engineered equipment,

Whenever you want aircraft parts
better, faster, cheaper — call on Rohr.
The proof of engineering skill and
production know-how is in the thou-
sands upon thousands of power pack-
ages that have made Rohr famous.

OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANMES
=RECIPROCATING, TURBO-PROP, TURBO-COMPOUND AND JET.

AIRCRAFT CORPORATION

CHULA VISTA AND RIVERSIDE CALIFORNIA

6%
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Engines of the Future for
= the World’s Fastest Flights..

ROCKETS
RAM JETS
1500 to 3500 mph pLus:

| Curtiss-Wright's intensive experience in
power development, begun years ago, is pay-
ing spectacular dividends in American pre-
: paredness.

Curtiss-Wright Ram Jet engines power ad-
vanced experimental planes that make the
speed of sound seem heavy-footed. .. and
Curtiss-Wright has completed the first Rocket
engine in the United States that can be throt-
tled up or down at will.

Behind these achievements — and more — are
not only eminent Curtiss-Wright pioneers, but
highly specialized laboratory facilities for de-
velopment and testing of engine power. . . test

mes
lmm ﬂﬂhﬂumﬂﬂ
At Your Nearest llmirhg Office

.35%

CORPORATION -~

70

GURTISS-WRIGHT

WOOD-RIDGE, N.

%’ @;ﬁ{ @ﬂwﬁ %jﬁﬁfﬂf

chambers that recreate altitude and tempera-
ture conditions of actual flights — batteries of
recorders that read 40 different temperatures
within 20 seconds—fuel flow records on punch
cards that yield in seconds performance data
that would ordinarily take hundreds of man
hours to calculate — an automatic camera that
pictures 120 separate pressure manometers at
a single exposure — and even tape recorders
to preserve all verbal orders and observations.

Such a combination of experience and re-
search in engine development adds impres-
sively to America’s defense program today,
and provides a solid foundation for the pro-
gressive air power needs of the future.

FINANCIAL

r o & ; _
I'he Airlines Bounce Back
COMMON STOCKS
Peeccont
1545 1946 1946-1849 Dec. 31, 1953 Ruecent® Incrense

High Liow Close High 1854
American 4 135 2144 1)
Branit = fi 1159 131
Capital 14 KBy LITRN I
Colonial 15 || L I7 in
Continantal ) ity I i
Delta 1] 1§ty a8 I
Eazlern s 1314 b 1y
Matianal i1 1174 23 fif
Mortheas! e i 314 i
Morthwast Ik L LBT 1744 1
Pan American sl Oky 18 4
TWA il 1275 Ly 114
United fid 2144 ALy i
Wastern i) g1y 1735 y7
NOTES: All tractions eliminaled from first two columns, ' Adjusted for recent 5 ; stork dividend.

* Up lo Dec. 9, 1954,

? . FEYR = Fe
Stocks’ Base Is Firmer This Time
Investors are now evaluating transport equities more

realistically than in 1945-46 speculative boom.

Airlme equities started the vear
extreme mmvestor disfavor, but are wind-
ng up in a wide burst of market cn-
thusiasm.

In reviewing the low market cvalua
tion of the air transport industry early
i ]"}7-4 it was noted i thus space,
(I E'h 22, p. 51) that:

“"Market quotations for airhine seeun
ties have been known to swing from
one extreme to another—hrst taking a
too liberal view of the future, then too
dark. A process of ‘m.:_r:hu-:_'nu1|ting'
may be taking place now.
> Wide Swing—The industry recovered
from the adverse first quarter with its
attendant dehcit operations. As improv-
ing trathe was translated into nsing
carming trends, the market was quick
to reflect this action by sharply mark-
mg up prices for most airline equities,
As a result, onc of the widest swings in
arrlime  market quotations has taken
place m recent months.

The table above reveals an interest-
mg studv in contrasts for airline market
prices during 1954, Significant com-
parisons are also afforded with the high-
water marks generally reached dlirmf__,
the 1945-1946 boom and the low points
generally established durning the vear
of 1948 and 1949.

It can be seen that from the 1953
close, the equities of Braniff, Capital,
T'WA, and Northwest have more than
doubled, ranging from increases of
17196 down to 102%. The Braniff
rnse (1719 ) 1s aceentuated by the com-
pounded dificulties of that carner
which drove the price of its equity to

AVIATION WEEK, December 27, 1954

an abnormal low level mo 1953 and
carlv 1954, The sharp improvement in
Capital’'s stock mav be partially attn-
huted to the assist engendered by ats
cguipment plans,

*Only Two Records—In taking
broader view, it 1s most significant that
the eqmties of onlv two airlines have
been able to surpass their previous all-
time peaks established some Lighl o1
nine vears ago. Lastem's equity, by
uﬂnlg at $40 per share recently, reached
4 point some 20% higher than its previ-
ous top, (334), established in 1945,

American s common recently  drove
past its former peak by a comfortable
margin,  Amerncan’s preferred, more-
over, also displavs a dynamic price re-
covery. At one time, i 1948, this
senior equity sold as low as $40 per
share. It was able to recover to %93
m 1951, Recently it reached $105 per
share for an all-time peak. Convertible
into common, Amencan’s preferred 15
1|ui=_1. to relect price fluctnations in the
jnior equity,

Interesting contrasts prevail m the
spreads that exist between current quo-
tations of the other airline equities and
their former peak prices of 1945-1946.

With but few exceptions (and ex-
cluding Eastern and American), the
average of current quotations is around
at least 50% of the best previous mar-
ket prices. United 15 a notable excep-
tion. Largely through conversions of its
previous preferred stock issues, its
cquity submitted to considerable dilu-
tion. In other words, from some 1.6
milllon common shares outstanding,

Flying With Cenvair On:

% American & Sabena
% Continental + Ethlopian
% Hawallan % Real 5. A,
* KLM % Braniff
* LACSA « Canadian Pacific
* Swissalr * Alltalia
* Aerolineas % LAI
Argentinas + Pan American
% Avensa + Aeronaves
. % Lufthansa De Mexica
%« LAT. & Orlent
* Delta—C &5 * United
% Northeast “ Aero Q/Y
% Cruzeiro Do Sul  + National
+ Philippine * Western
# Garuda + Trans-Australia

= —_—

HARDMAN TOOL & ENGINEERING CO.
1845 S. Bundy Drive » Los Angeles 25, Calif,
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RESEARCH
DEVELOPMENT
PRODUCTION

Division of

Daystrom, [Inc.

ARCHBALD,

%
\. PENNSYLVANIA

Wrile L%

S
For “\
Facilities ‘H"'*-.
Report -

B
S,

ety
-—l____---

Daystrom Instrument fwill take on the complete project
trom design to the delivery of systems on a volume produc-
tion basis. At Daystrom the development of a new product,
or the improvement of an existing product can be under-
taken. Experienced production engineers convert the design
into modern shop practices which result in efficient pro-
duction and assembly of a quality product. This ability to
assume the complete job for research, design and produc-
tion under one rool means worthwhile savings in time and
money, ;

Radar Systems
Fire Control Computors
Navigation Communications
Minjaturization
In::’rtiumen!atmﬂ

United’s junior equity increased to
about 2.5 million shares at present. The
larger number of shares outstanding is
q factor to be considered 1n measnriug
price movements. -

The wide distances remaining be-
tween past peak quotations and present
market prices for most of the airline
equitics, does not mean these gaps are
to be closed in the same manner as ac-
complished by Eastern and Amencan.
» Water and High Water—The high-
water marks of eight and nine years ago
were just that—quotations of the day
contained considerable water in the in-
discriminate hopes and expectations
read into the airline industry by fren-
zied speculation,

Little regard was accorded a realistic
measure of eamings to be attamed by
the industry—price-earnings ratios from
20 to 50 were not uncommon. There
was no disposition to view the indi-
vidual positions, route structures and
the host of other elements which de-
termine an airline’s outlook with anv
particular diserimination.

The passage of time tended to cure
many of these price disparities. Many
mvestors today, for examplke, realize the
importance of the difference in a sub-
sidv-free carrier from one that 1s stll
dependent upon the government for
support. (This is borme out by the
failure of local-service airline equities to
participate in this recent market boom
for air transport securities.)

Also, many investors show a disposi-
tion to inquire as to airhne manage-
ment, traffic densities, competitive posi-
tion, the status of cquipment, cte.
> Debt and Declines—There i1s consid-
crable leverage in airline operations. A
wide segment of operating costs does
not readilv permit material cutbacks in
periods of declining business. Further,
i many cases the measure of debt 1m-
poses relatively large prior charges on
the operating revenues of the industry,
It is these factors which may intro-
duce major clements of mstabilitv on
airline operations, i.e., traffic declines
lending to magnifv earning shrinkage.

It was a reflection of this condition
that later drove airline equities to their
all-time lows generally established in
the 1945-1949 period.

These very same conditions inherent
in the leverage factor, however, cause
earmings to mount very rapidly during
periads of rising traffic volume., Once a
breakeven point is reached, the major
portion of all additional revenues gen-
crallv flows through to net,

The volatile character of airline eamn-
ings, and the conditions influencing
operations, introduce wide disparities
in the market fluctuations of the in-
dustry’s securities. For this reason, se-
lectivity among the individual issues re-
mains of paramount importance as a
gurde to investment.—Selig Altschul
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custom-engineered or standard types

for a wide range of control needs on

today’s complex aircraft and missiles

TEMPERATURE CONTROLS

Since the early Thirties, Barber-Colman Company has been designing
and manufacturing controls specifically for airerall applications.
Throughout the most important period in aviation’s advancement,
Barber-Colman engineers have closely co-operated with major airframe
and equipment manufactorers, the military, and all leading airlines,
As a result they have acquired a thorough and very special knowledge
of those factors in aireraft design which determine and limit the
function, size, weight, and performance of accessory equipment.
Applications for Barber-Colman aireralt controls range from basie
remote positioning to sequence operation of complex air conditioning
systems . . . with either custom-engineered or standard type controls

as required by the specific applications involved.

lHlgstrated is Barber-Colman's latest alectronic
control assembly. For use in a jet fighter, il
incorporates relay and amplitier umil, selector
control, and override swilches in one panel-
mounted assembly. Barber-Colman offers com-
plete coverage of the outomalic femperalure
control field—eleciric, electronic, cycling, pro-
porfhioning,

ACTUATORS

Rotary and linear types. These Borber-Colman
ocluotors combine gear reductions, switching,
mounting delails, and other design feotures fo
meal mosl aircraft applications in their load-
speed closs.

MOTORS

amall permanent-magnel and split-series d-c
mators with irue eleciricol balance, 25%, higher
efficiency, superior commulalion, e xceplionally
low radia noise, and oulstanding constructional
features. Gear head versioni offer wide se-
lection of geor rotios.

POSITIONING CONTROLS

Complefely integraled high-ipesd pasitioning
confrol system inclusive of fransmitting rheo-
stat, d-¢ nonelactronic conlrol box, and remole
actvator, Unigue crcuitry provides anti=hunt
feature.

VALVES

Barber-Colmon offers a wide variety of elec-
iricolly actuated oir valves for use with lem-
perature ond pressure control opplications.
This dual 2 volve assembly solved a difficult
sequencing problem

THERMO-SENSITIVE ELEMENTS

Complete line of thermo-sensitive wire and
thermistor sensing elemenls. Mew caramic ducl
element provides solution to environmental ex-
tfremes encounierad in jet aircraft, Extremely
fast response, withstonds BOO ™ F.

Typical applications for Barber-Colman aireraft controls are: temperature
control of cabin, cockpit, cargo, camera and electronic compartments
.« « hot air or electrically heated windshields . . . wing and empennage
anti-icing, and carburetor air . . . positioning of trim tabs, valves, throttles
v« o lap unbalance detection . .. nose wheel steering . .. and hundreds
of other applications. For data on Barber-Colman aircralt controls,
write for Catalog F4141, Engineering sales offices in Loz Angeles, Seattle,
Baltimore, New York, Montreal,

ULTRA-SENSITIVE RELAYS —Avaoilable in sensitivities

from 50 microwatts to 1 milliwatt. Wide range of coils, en-
closures, mounfing detoils, Extensively used in bolance de-
tecting bridge circuits and as plate current relay in electronic
opplications, New type HYO offers savings in chassis mount-

ing space,

BARBER-COLMAN CO., DEPT. L, 1422 ROCK ST., ROCKFORD, ILL.

Aireralt Controls  «  Automatic Contrals  *  Industrial Instruments = Small
Motors +  Air Distribution Products » Overdoors and Operators = Molded
Products + Metal Cutting Tools Machine Toals = Textile Mochinery

73



74

TELEMETRY
BY

Ryan Aeronautical Company’s spectacular rEmﬂtE-EﬂntrqllEd, jet
target plane, “‘Firebee,” uses standard RREFP telemetering com-
ponents in flight tests at Holloman Air Development Center.

" RREP ,

The telemetering equipment transmits, via FM/FM radio link,
information on airspeed, altitude, elevalor and aileron position,
engine speed, exhaust gas femperafures, ete,, to the RREP ground
telemetering station which receives and records the data.

Standard components such as the RREP Type 957 Voltage Con-
trolled Subearrier Oseillator, Type 840A-1 RF Transmitter, and
the Type 871 Dynamotor-Commutator-Gate are in constant use,
providing the highest degree of performance and reliability.

Oscillators are unusually rugged and of unique design providing
uniform heat distribution characteristiecs. The RF Transmitter
affords the utmost in stability of Temperature, Shock and Vibra-
tion under widely varying environmental eonditions that charac-
terize drone and missile service eonditions. Multipurpoze Dyna-
motor-Commutator-Gates provide long-life commutation, highly
filtered power supply and precision electronie gating for absolute
control of information pulse width.

Write or call for information on RREP's subminiature telemetering
components; new “UNERAC,” a versatile, expandable subearrier-
oscillator mounting which ineludes voltage regulator and remote
or manual calibration; erystal-controlled transmitters and new RF
amplifier. Techniecal bulletins are available upon request.

DYNAMOTOR-
COMMUTATOR

TRANSMITTER

OSCILLATORS

TELEMETERING
MISSILE GUIDANCE
FLIGHT TEST INSTRUMENTATION
GROUND ELECTRONICS SYSTEMS
AIRBORNE ELECTRONICS EQUIPMENT

AIR TRANSPORT

. BACKWARD FACING SEATS

PANTR

A ._L-.'---' . _‘-a.-

INTEGRAL FUEL TANK

ROLLS-ROYCE "DART"

DOUBLE SLOTTED COMPOUND FL

TURBOPROP FRIENDSHIP'S highwing arrangement, backward-facing seats and cargo compartments are shown in this cotaway,

Fairchild Survey Verdict:

F.27 Gains Favor as DC-3 Replacement

® Aviation consultants report interest of local service
airlines and trunks in turboprop-powered Friendship.

® Fokker will push production of new shorthaul airliner;
plans for U.S.-built version are likely to be speeded.

By Claude 0. Witze

Plans of Fairchild Engine & Airplane
Corp. to build the Fokker FF.27 Friend-
ship, Z8-passenger twin-turboprop trans-
port, for the U.S. market have been
stimulated in recent weeks by two de-
velopments:

e A market survey for Fairchild by Ray
& Ray, Washington aviation consult-
ants, has uncovered a promising market
with good potential sales to local service
airlines and trunklines plus the business
aircraft field.

e Fokker Roval Netherlands Aircraft
Factories, now building an F.27 proto-
type that will fly in May and be demon-
strated in this country under Fairchild
auspices before the end of 1955, will
go ahead with production at once with-
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out waiting for the flight test program.

Fokker's decision to push production
plans immediately was based on the re-
sults of its own survey covering sales
potential in countries outside the U.S,
In addition, the Fokker management 1s
eager to take full advantage u% its head
start in the held.

Tooling the Netherlands plant will
take considerable time, and the produc-
tion rate will be slower than customary
in U.S§. aircraft plants.

» Potential Growth—Fairchild’s hereto-
fore tentative plans to build the plane
in its Hagerstown, Md., plant were re-
ported likely to proceed with greater
speed as a result of the Fokker an-
nouncement and the Ray & Ray sur-
v

The U.S. company has a license

agrecement with Fokker to build the
transport, powered by two Rolls-Royce
Dart engines, and sell it in the entire
Western Hemisphere—with the excep-
tion of Brazil (Aviarion WEEx Sept.
6, p. /7).

While statistical results of the Ray

& Ray survey cannot be made available,
AviaTioNn WEEK has been given some
of the factors in the local service air-
line picture that indicate a growing po-
tential for a plane of the Friendship’s
type.
»DC-3 vs. F.27-Assuming all U.S.
feeder lines were limited to DC-3s,
they would fly 1,578 hr. a day to ac-
commodate their anticipated traffic in
1956. This operation would need 235
planes. The F.27 Friendship, calcula-
tions show, could carry the same amount
of traffic in 942 hr, with only 175 trans-
ports.

Projecting the figures into 1960, if
DC-3s were used for estimated local
carrier traffhic, the airlines would need
302 planes flying 2,058 hr. a day. With
the 1".27, passengers could be handled
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with 220 transports flying 1,177 hr. a
day.

Fven with a plane of the I°.27 type
available and accepted, the replacement
would not be complete, although some
new equipment must be introduced be-
cause clearly there will not be 302
DC-3s available in 1960. According to
Civil Aeronautics Administration, peak
postwar vear for DC-5 operations, in-
cluding aircraft not in mrline service,
was 1946, when 470 were filving, The
decline has been fairly regular since
then, down to 331 in 1953-last vear
for which figures are available.

» Feeder Optimism—Third quarter fig-
ures published by Civil Aeronautics
Board on local carrier traffic support
optimism for continued progress in this
field of air transport. Compared with
the same period of 1953, the passenger
load factor on all DC-3 operation is up
from 40.83 to 45.64. The average num-
ber of passengers carried increased from
41,049 to 49,390. Revenue passenger-
miles climbed from 12,142,000 to 13.-
095,000. |

In the case of Mohawk Air Lines,
hgures for the same quarter in 1953
and 1954 show an increase in load fac-
tor from 52.83 to 68.13, while the
number of passengers carried climbed
from 47,518 to 68,577. Pionecer Air
Lines’ load factor gained from 43.30
to 52.16 and passengers carried from
32,883 to 44,465.

Non-mail revenue figures for the
third quarters of 1953 and 1954 also
are optimistic for the local service air-
lines. For all DC-3 operations, they
rose from 54.24 cents a mile to 61.79
cents a mle. Mohawk had an out-
standing record in the period; its non-
mail revenue jumped from 78.25 to
97.46 cents a mile. The ficures for
Southwest Airwavs are 89.59 and
104.33 cents a mile.

In the third quarter of 1954, Mo-
hawk’s non-mail revenue fell only 8.03
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PRESSURIZED HULL will be tested im this ba

cents a mile short of meeting its operat-
g expenses, down from 27 cents in the
same period last year.

» Subsidy Problem—Interest in a trans-
port of the Fokker Friendship type—it
it develops—is certain to raise a serious
problem for CAB. At lease one airline,
Pioneer, made a vahant attempt to re-
place its DC-3s with modern 40-passen-
ger transports. The Board refused to
pav a higher mail subsidy than war-
ranted by the old equipment, forcmg
the line to revert to the DC-3.

There 15 some feeling CAB may have
to modify this policy beftore any local
carrier can try to introduce a new and
unproven aircraft. There 15 no expecta-
tion that the airlmes will ask for a
straight increase m mail subsidy to sup-
port a transport incurring higher oper-
ating costs than the DC-3. In fact,
Fairchild and Fokker figures show the
F.27 will result in economies.

However, as in the case of the DC-6,
operators who pioneer use of a new
twin-engine transport probably will
need some insurance against heavy
losses if “bugs™” appear.

*F.27 Outlook—Other factors con-
sidered by Fairchild in its study of the
outlook for the new turboprop-powered
transport:

® The Friendship will be an aircraft in
being next vear, It will be possible to
deliver a Fairchild-built F.27 early in
1957,

¢ Longer-term certificates for local serv-
ice airlines may be approved. This
would stimulate interest of investors
and ease the problem of financing new
equipment.

® Introduction of Viscount service bv
Capital Airlines next spring is certain
to ease adoption by other carriers of the
Rolls-Rovee  Dart  turboprop engine,
which will power both the Viscount
and the Friendship.

At least in the beginning, F.27 op-
erators presumably will have the benefit

. FRONT FUSELAGE scction takes shape at Fokker's factory,

of engine service provided by Rolls-
Rovyee of Canada. an arrangement that
will ease transition to maintenance in
their own facilities.

e Major trunkline interest in a replace-
ment for the Convair and Martin liners
already 1s cvident. Omne school anti-
cipates some of these airlines will be
mterested in two planes: a four-turbo-
prop transport of greater capacity than
the present twin-engine liners and an
aircraft with the F.27's capabilities.

S0 far, other major U.S. manufac-
turers have been silent on their plans
for a twin-turboprop airliner. At one
time, Boeing Airplane Co. had a heavy
imvestment in a project similar to the
I7.27, but this was shifted to the Fokker
project before Fairchild entered the pic-
ture. Boeing then put its major effort
into pure jet aircraft, climaxed by the
707 and military tanker projects.
> CAA Flight Tests—Prototype of the
.27 will be flight tested in Amsterdam
by CAA and certificated by Holland's
Civil Air Organization. An American-
built version probably will be priced in
the $400,000 to $500,000 range.

The F.27 is a high wing design, 73
ft. long, 26 ft. 6 in. high and with a
wing span of 95 ft. It will have a pres-
surized hull and a cabin capacity of 28
to 36 seats, Normal takeoff weight is
given as 32,630 Ib. Maximum gross is
34,200 1b. Normal disposable load
varies according to configuration, from
10,945 1b. to 11,305 1h,

Maximum cruising speed at 20,000
ft. will be 280 mph. Economical cruis-
ing speed at the same altitude is 266
mph. Normal stage distance is 300 mi.,
maximum 830 mi.

» Many Designs—Lack of a true replace-
ment for the DC-3 has been a subject
of conversation, debate and speculation
for many vears. American manufactur-
ers have followed the market passibili-
ties closelv and designs have been on
the boards in several major aircraft
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W. W, Lindsay, Jr., Electronics Commitles
Chairman (left), Sherwood C. Frey,

Navy Studies Department Manager (seated),
and R. P. Buschmann, Company Studies
Department Manager (right),

examine relationships between plane

and radar performance.

Operations Research

Dr. L. Alaoglu, Mathematics Committee
Chairman (left), and Ed Quilter, Capt.
U.S.N., Ret., Conzultant (right), discuss

alternate overseas transport routes
between the U.S. and Europe.

A relatively new concept in Aeronautical Science,
Operations Research at Lockheed projects
creative thinking five to fifteen years in the future.

Since Operations Research was established at
Lockheed in 1949, its studies and interests have
covered the entire spectrum of aeronautical
endeavor, forecasting and evaluating future research
and development trends.

The growing importance of Lockheed Operations
Research has created openings in a wide range
of fields, including the following occupations:

1. Meteorologists, Climatologists or Specialists
in Deceanography
with degrees in Meteorology or allied subjects;
at least five years’ experience; and potential additional
capability in some other field such as Mechanical
ar Electrical Engineering.

2. Electronics Engineers
with a Master’s Degree in Electronics or Physics
and at least five vears’ experience, including
mMICro-waves or communications,

3. Missile Fire Control and Guidance Engineers
preferably with a Master’s Degree and at least
three years’ experience in fire control systems.

4. Nuclear Weapons and Effects Scientists
with a Ph.D. in Physics or Mathematics and at least
three years' experience in current and future nuclear
weapons packaging practices, vields and effects.

5. Aeronaultical Engineers
with a Master’s Degree in Aeronautical Engineering;
at least ten years' experience in engineering
departments such as structures, preliminary design
and aerodynamics; and ability to create, design
and evaluate spectra of complete aircraft systems
of the future.

and Systems Analysis

an important future
for scientists and engineers

who work in the future

6. Guided Missiles Aeronautical Engineers
with a Bachelor’s Degree in Aeronautical Engineering

and at least three years' experience in aerodynamics
and design of missiles,

7. Economists
with a B.A. Degree and experience in cost
accounting or bookkeeping; experience in aircraft
and missile systems costing desirable.

8. Physicists and Mathematicians
with a degree and inclination toward
operations research and systems analysis. Ability
to apply probability theories and advanced
mathematical techniques desirable,

9. Operations Researchers or Systems Analysis
with degrees or training in Operations Research,

10, Air Force Operational Experience
The position requires an Aeronautical Engineering
Degree; experience as a senior pilot with fighter,
logistics or cargo experience; and experience at staff
or headquarters level in the Air Force.

Lockheed offers you increased salary rates now in effect;
generous travel and moving allowances; an opportunity to
enjoy Southern California life: and an extremely wide
range of employee benefits which add approximately 1495
to each engineer’s salary in the form of insurance,
retirement pension, sick leave with pay, ete.

Those interested should contact E. W. Des Lauriers,
Dept. AW-12, for a brochure describing life and work at
Lockheed and an application blank.

Lockheed

Aircraft Corporation

Burbank C alifﬁl‘llia
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plants. In earlier days, the nature of
thc market that |u5t:ﬁ::=:| a larger ar-
craft combined with the poor military
possibilities to discourage efforts.

Even today, with the development
of turboprop engines, there is some
strong feeling that both pilots and pas-
SENZETS prf,fer four-engine aircraft,

A previous serious bid to sell a DC-3
replacement from Europe was made
more than five years ago when Saab
Aircraft Co.s Scandia, twin-engme

r &

R

transport for 24 to 32 passengers and
[:-nwr:re::l by Pratt & Whitney R2180
Twin ﬁ’fdaps was demonstrated to U. S,
carriers. It did not sell.

Local airlines, in serious hnancial
straits, stuck to the DC-3. Trunklines
favored the American-built Convair and
Martin liners with their 40-passenger
capacity as more ecgnomical.

The Saab is used by Scandinavian
Airlines System on European routes.
Others are in South America.

-

ALL 102 SEATS in North American Airlines’ DC-6B were filled on first east-west hop.

Nonsked Starts Nonstop Service

North American Airlines inaugurated
nonstop DC-6B aircoach service Los
Angeles-New York last week. First
flight—eastbound to New York with 93
passengers, including West Coast news-
men—was made in 9 hr. 30 min.

On the return flight, the DC-6B car-
ried a capacity load of 102 passengers.
Eastbound flights are overnight, west-
bound are daylight. The plane 15 the
first of two DC-6Bs the nonscheduled
airline has on order from Douglas.
»22-Row Interior—First flight passen-
eers found that despite the 22 rows of
seats, there was adequate and comforta-
ble leg room in the Douglas interior.
Bulkheads separating the cabin from
the cockpit were moved forward, allow-
ing more room in the passenger com-
partment,

North American’s design eliminates a
large buffet and coat racks, giving a
clean interior sweep from the tail of the
aircraft to the cockpit bulkhead with
the exception of a small buffet.

The Burns Aero seats were designed
for the North American coach configu-
ration, with double seats on one side of
the aisle and triple on the other. Some
major airlines have shown an interest in
the 102-seat DC-6B designed by Doug-
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las for longrange aircoach operation,
> 105,500-Lb. Takeoff—Takeoff weight
from Burbank Airport on the inaugural
flicht was 105,500 1b. Sea level takeoft
maximum for the aircraft is 107,000 1b.

Headwinds delaved the flight an hour
and a half past its 7 hr. 55 min. east-
bound schedule, —~W]C

Benson Asks Cargo
Flights on East Coast

Request for expedited action on air
cargo service along the East Coast has
been hled with Civil Aeronautics Board
by Agriculture Secretary Ezra Taft Ben-
SOM.

Benson asks the Board to sever the
north-south segment of the airfreight
renewal case from the east-west to allow
an early decision or, alternately, to grant
one or more temporary exemphtions to
allow service while a decision 15 being
reached.

In his petition, Secretary Benson
asks for immediate action so that ship-
pers of perishable agricultural products
at various points from Boston to Miami
will have all-cargo service during the
heavy winter season.

NATCC Takes New
Noise Abatement Steps

National Air Transport Coordinating
Committee’s aircraft noise abatement
program for the New York metro-
politan area is being intensified further.
The committee’s executive director,
Vice Adm. C. E. Rosendahl, says three
new measures should go a long wayv
toward alleviating the moise problem:
® Signs at takeoff ends of runwavs as
reminders to pilots of special noise
abatement flight procedures.

e Relocation of anemometers that regis-
ter wind information.

e Installation of reference lights to
guide aircraft over unpopulated areas on
night takeoffs on Runwav 13 at
LaGuardia Airport.

» First Tests—Rosendahl says the signs
at takeoff ends of runways not only will
serve as last-minute reminders of spe-
cial NATCC procedures but will re-
duce the amount and vaneties of radio
transmission between airport control
towers and aircraft that are preparing to
take off.

First tests of these siens will be made

at LaGuardia and Newark Airports,
since special turns after takeoff at both
terminals take aircraft away from popu-
lated areas to make therr imitial chimbs
over open terrain. This applies to Run-
way 13 at LaGuardia and Runway 4-22
at Newark.
» Key Factor—On wind information,
NATCC’s executive director says in
some instances anemometers are located
at heights that at times could have
recorded velocities greater than those
actually existing at the height of air-
craft on the runways.

By relocating the anemometers,
NATCC hopes there will be more
velocity readings of 15 mph. or less,
with proportionate gain in use of pre-
ferred runways.

The admiral notes that wind veloci-
ties are a key factor in the preferential
runway system installed by NATCC
to permit as many landings and takeoffs
as possible, consistent with safety, on
those runways leading aircraft over
water and unpopulated areas.

Because of the safety considerations,

this system is limited to times when
winds are of 15 mph. or less in velocity
and directionally not more than 80 deg.
from the runway heading.
» Pilot Guide—Regarding the use of
reference lights, Rosendahl cites one re-
cently installed in Flushing Meadows,
near LaGuardia. HL"PﬂItH from a pre-
liminary one-month’s survev show the
light helped guide a majority of pilots
over the open area of Flushing
Meadows Park—avoiding adjacent resi-
dential areas.

The light was installed after numer-
ous fight tests by NATCC’s technical
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committee had indicated that it was
difficult to fly directly over the meadow
at night, due partly to terrain features
hard to identify in darkness.

The experimental reference light
test will continue for an indefmite
period, according to Rosendahl, “until
we have obtamed expenience with it in
a wide variety of weather conditions.”

In this way NATCC hopes to deter-
mine if the light will be adeguate and
warrant further installations.

CAA to Let Test Pilots
Certify New Aireraft

Civil Aeronautics Administration will
designate flight test pilot representatives
from private industry as CAA safety
representatives to speed certification of
new aircraft and approval of modifica-
tions.

Advantages of the new tvpe safety

agent, CAA says, are:
e [aster service to the aviation industry.
® Federal agents are kept to a minimum.
e Aviation industrv is encouraged to
take increased responsibility for flving
satetv.

CAB Settles Ocean
Mail Rate Cases

Civil Aeronautics Board has decided
the eight-vear-old trans-Atlantic final
mail rate case, setting past and future
pav for Trans World Airlines, Pan
American World Airways and the now
defunct American Overseas Airlines.

Mail payv set for the carriers:
® Trans World Airlines, for the penod
Feh, 5, 1946, to Dec. 31, 1953, gets
50,730,000 for intermational opera-
tions, a decrease of $365,000 ftrom
amounts received under temporary rate
orders,
¢ Pan American World Airways, for the
period Jan, 1, 1946, to Dec. 31, 1953,
gets $90,469,000 for Atlantic Division
operations, an increase of 56,810,000
over amounts received under temporary
orders.

e American Overseas Airlines, for the
period Jan. 1, 1946, to Sept. 25, 1950,
gets $22,107,000, an increase of 54,792.-
000 over amounts received under tempo-
rary rate orders.

® Trans World Airlines, for the period
beginning Jan. 1, 1954, gets 54,281,000
a vear for its international operations,

e Pan American World Airways, for the
period begmmning Jan, 1, 1954, gets
$8.151,000 a vear for its Atlantic Di-
vision operations.

The mail pay awarded Pan American
and TWA for past and future periods is
subject to anv adjustments which may
dmﬂlﬂp from a Board investigation to
see  whether profts from other di-
visions are available for offset against
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trans-Atlantic operations in line with
the Supreme Court’s Chicago & South-
ern decision,

» Encouraging View—Annual mail p
awarded PAA and 'T'WA for future ﬂer—
ations amounts to about half that
recommended in the examiner’s initial
decision. Rate of compensation for
both airlines is the same in areas where
they have comparable operations.

The Board took an encouraging view
of TWA's improvements since 1952
and foresces the possibility that the
carricr's Atlantic operations will not re-
quire subsidy assistance in 1954, CAB
also found that if substantially all mili-
tary mail is shifted to certificated car-
riers, as currently pl.mnf:d, there is a

“substantial possibility”  that TWA’s

trans-Atlantic operation will be con-
ducted subsidy-free.
» Reduced Rates—In 2 separatc action,
CAB set new temporary service mail
rates for the trans-Atlantic services of
PanAm and T'WA and the trans-Pacihe
services of PanAm and Northwest.

These rates were reopened last Apnl
for review and reduced temporary rates
were set—67 cents a ton-mile in the At-
lantic and 60 cents a ton-mile in the
Pacihe. The Board decided these were
too high m view of decreasing cost
trends and an increase in the volume of
military mail being carried.

New temporary rate for the Atlantic
area for the period Apr. 5, 1954, to Dec.
31, 1954, 15 56.40 cents a ton-mile.
After Jan. 1, 1955, the rate will be 55
cents. New temporary rate in the Pacific
tor Apr. 8, 1954, to Dec. 31, 1954, 18
56,35 cents a ton-mile. After Jan. 1
the rate will be 50 cents.

ATA Elects Board,
Approves 55 Budget

Air Transport Assn. has elected four
new directors to serve on the ATA
board and approved a budget for 1955.

New board members are Charles E.
Beard, Branift Airways; G. 'T'. Baker,
National Airlines; Donald W, Nyrop,
Northwest Airlines, and C. A. Myhre,
Frontier Airlines.

Re-elected to the board: W. A. Pat-
terson, United Air Lines: C. R. Smith,
American Airlines; J. T, Tnppe, Pan
American  World  Airways; Leslie
Barnes, Allegheny Airlines: E. V.
Rickenbacker, Eastern Air Lines, and
W. L. Pierson, Trans World Aiarlines.

Willis Plaver, director of public rela-

tions, was clected a vice president.
» Public Relations Program—"The board
approved an undisclosed sum for the
budget for the frst half of 1955. The
budget for the fArst six months of 1954
was $3595,000,

An industry public relations program
was approved, as was a full-time secre-
tary for the ATA international and

facilitation committees. The board also
passed a resolution approving an Army
proposal for airline operation of mili-
tary helicopter types on an experi-
mental basis.

» Local Service Push—At a meeting of
the 14 member presidents, the Con-
ference of Local Airlines elected three
new directors: Hal N. Carr, North Cen-
tral Airlines; Robert Peach, Mohawk
Airlines, and John Connelly, Southwest
Airways. Continuing as directors are
T. H. Davis, Piedmont Airlines; Laddie
Hamilton, Ozark Air Lines, and Nick
Bez, West Coast Airlines,

CAB ORDERS

(Dee. 9-15)

GRANTED:

Safeway Airways’ application for renewal
of its exempthion to perform air service In
Alaska until 60 days after a decision in the
investigation of intra-Alaska air services case.

Western Air Lines, the city and county
of San Francisco and the San Francisco
chamber of commerce leave to mtervene in
the Guatemala City-Los Angeles renewal
case.

Transocean Air Lines an exemption to
operate one charter flight from Athens,
Greece, to New York via Munich, Germany,
Dec. 14, 1954

Flying Tiger Line an exemption to oper-
ate one charter fight from Munich, g-:rr
many, to New York on or about Dec, 14,
1954.

North Central Airlines’ application to
serve International Falls, Minn., on a vear-
round basis, until Sept. 30, 1935

APPROVED:

Intercompany agreements mvolving Trans
World Airlines and United Air Lines and
various other carriers.

Certain agreements providing for the lease
and IJtlI‘LhEIHL by Alaska Coastal Airlines of
the propertics of Alaska Island Airlines.

Pioneer Air Lines’ Harding L. Lawrence
and Arthur F. White's interlocking rela-
tionships with Pioneer Acronautical Services,
Inc.

EXTENDED:

Delta C&S Air Lines’ authority to sus-
pend  service temporarily at Kingston,
Jamaica, for one year.

DENIED:

Braniff Airways" application to suspend
service temporarily at Norfolk, Neb,

ORDERED:

Los Angeles Airways to show cause why
mail rates determined by CAB should not
go into effect.

Alaska Airlines’ hnal mail rate be re-
opened to determine a new rate or take
other appropriate action,

Northern Consolidated Airlines’ final mail
rate be reopened for the purpose of deter-
mining a new rate or taking other appro-
priate action.

North Central Airlines mal rates, found
fair and reasonable in Order No. E-8789,
be fixed as final.



Universal Hydraulic Test Machine for high
pressure, high output pumps and acces-
sories. Made in pressures up to 5,000
psi, flows to 100 gpm, with variable
speed drives up to 4500 rpm.

Rircraft Heater Test Machine tests all
makes of internal combustion heaters
rated up to 270,000 btus. Other

models to 600,000 blus,

By pressure

ods. Handles Mows to 1000 efm.

pressures (0 10 psi. Other models
available an your specifications,

@L.d\éé”

TEST EQUIPMENT

GREER HYDRAULICS INC.« N.Y. INTERNATIONAL AIRPORT « JAMAICA 30, NEW YORK |

Field Offices: 1908 W. Cermak Poad, Chicago + 25 5. Main Street, Daylen » 2032 E Grand Bivd., Detroit

Universal Paeumatic Test Machine
handles all accessories with vac-
vum to 29" hg abs at 9 cfm and
pressures to 5,000 psi. Varying
capacities on your specifications,

Cabin Leakage Test Machine used to
ground test pressurization. Seals

Aircraft 0il Yalve Test Maching checks
the operation of thermostatic con-
trol and surge reliel valve of oil
raditors under low, high, and nor-
mal tempemtures.

drop or air flow meth-

E736 Lankershim Blvd, M. Hollywsed |

AVIATION CALENDAR

jau 10-11—Helicopter Association of Amer-
ica, 7th annual meeting, Warwick Hotel,
Philadelphia. | i

Jan. 10-14—Society of Automotive Engi-
neers, annual meeting and engineering
display, Sheraton-Cadillac and Hotel Stat-
ler, Detroit,

Jan. 19-23—=Mami International Aecrorama,
Miami (Fla.) International Aarport.

Jan., 20-Z1=Institute of Radio Engmeers
and Radio-Electronics-Television Manu-
facturers Assn., Svinposium on Printed
Circuits, University of Pennsylvana,
Philadelphia.

Jan. 20-22—Conference on High-Speed
Acrodynamics, organized by the Depart-
ment of Aeronantical Engineering of the
Polytechnic Institute of Brooklyn, Engi-
neering Societies Building, New York.

Jan. 24-27—Amernican Meteorological Soci-
ety, 135th national meeting, New York.

Jan., 24-27—=Plant Maimntenance & Engincer-
mg Show and three-dayv conference, Inter-
national Amphitheatre, Chicago.

Jan. 24-28<Institute of the Aeronautical
Sciences, 23rd annual meeting, Honors
Z"-J:ght Dinner, Hotel Astor, New York.

Jan. 27-28—Southern  Califormia  Meter
Assn,, fourth annual Instrument Short
Course, Los Angeles Harbor Junior Col-
leze, Wilmington, Calif

Jan. 31-Feb. 4—Amcencan Institute of Elec-
trical Engingers, winter general meeting,
Hotel Statler, New York.

Feb, 8-10-Society of the Plastics Industry,
10th Remforced Plastics Division Con-
ference, Hotel Statler, Los Angeles.

Feb. 10-11-Society of American Military
Engincers, military-industrial conference
on manpower, Conrad-Hilton, Chicago

‘eb. 20-22—Fourth annual Texas Agricul-
tural Aviation Conference. A&M College
of Texas, College Station, Tex,

Mar. 11-Institute of the Acronantical Sci-
ences, Nahional Flight Propulsion Meet-
ing (restricted), Hotel Carter, Cleveland.

Mar. 14-16—bdociety of Automotive Engi-
Neers, pn:*!mhun meeting and  forum,
Netherland Plaza, Cincinnati,

Mar. 14-17—American Society of Tool En-
gineers, 1935 annual meeting, Shrine Au-
ditorium, Exposition Hall, Los Angeles,

Mar. 21-24—Institute of Radio Engineers,
national conterence, Waldort-Astona Ho-
tel and Kingshridge Armorv, New York,

Mar. 28-Apr. T—American Society for Met-
als, :nnth Western Metal Exposition and
Congress, to include the American Weld-
ing Society’s technical session on aircraft
and rocketry, Pan Pacific Auditorivm and
\mbassador Hotel, Los Angeles.

Mar. 31-Apr. 1-Svmposium on Boundary
Laver |ﬁuh in Aerodynamics, Britain's
National Phvsical Laboratory, Tedding-
ton, England.

Apr. 6-10=World Plastics Fair & Trade Ex-
position, National Guard Armory, Los
Angeles,

Apr. 18:21—8ocietv of Antomotive ]ng[
neers, Golden  Anniversary  Aeronautic
Meeting, Aeronaulic Production Forum
and Aircraft fngmumlq Displav, Hotel
Statler and McAlpin Hotel, New York.

Apr. 18-22— "HHILFII!_ILL Rocket Society, spring

meeting, Baltimore.

Apr. 24-28=Airport Operators Couneil, 1955

comvention, Olvmpic Hotel, Seattle.
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F
.« » at Goodyear Aircraft Corporation
" BUILD YOUR CAREER and help build tomorrow’s world with
the pioneer and leader in lighter-than-air craft. There's a clear,
L ' ~ bright future ot Goodyear Aircraft for engineers with talent,
P - aptitude and ambition.
1& FORCEFUL, CREATIVE THINKING is the key to Goodyear’s pro-
E gressive research and development programs in missiles, elec-
’ trical and electronic systems, servomechanisms, new special
£ devices and fiber resin laminates, Design and development engi- |
neering opportunities are many and varied . .. are now avail- *:
: able to capable and imaginative men unr.i women in the field :
i of airships, mr:mff unr:l mrcrnfl :ﬂmpunenls. _ = :
E POSITIONS ARE OPEN in several fields with 5ninrle: hmed on '
: education, ability um:l EIP-EHE'I"II:E i
i Wit Physicists i t'iyril engineers !
Mechanical engme-e-rs - Welding engineers :
Aeronautical eng:neers_ - Electrical engineers
Openings also exist for per.':.ci:nnel with ability and experience in :
technical editing and writing, art, nnd motion pictures. '
o AKRON, HOME OF GOODYEAR Al EEHAFT is located in the lake
region of northeastern Ohio. Cosmopolitan living, year-round
l sports and recreation, cultural and educational advantages
- make this thriving city an ideal spot for a pleasant home.
. 1 THE TIME TO PLAN A CAREER IS - NOW! Write, giving your
-~ qualifications, or requesting an application form.
Il M v 4 {’-?:_ - C. 'G' Jnr_le_!., Salary Personnel Department
I I f | )
| l
il ~  GOODYEAR AIRCRAFT CORPORATION
AKRON 15, OHIO
L |
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CALLING CARD FOR
A BRILLIANT FUTURE...

Bendix Missile Section is a major contractor in the U. 5. Navy’s guided
missile program--a part of the "new look” in our defense plan. Our
expanding program has many opportunities for senior engineering
personnel: Electronies Engineers, Dynamicists, Servo-Analysts, Stress
Analysts, Project Coordinators, and Designers. Take time now to look

into the opportunities which Bendix can offer you. Write Employment
Dept. M, 401 Bendix Drive, South Bend, Indiana.

ELECTRONIC
ENGINEERS

SYSTEMS

RADAR
COMMUNICATIONS
NAVIGATION
CONTROL
TECHNICAL WRITERS

alse

DESIGN DRAFTSMEN

Applicants must have EE degree and 4
years' experience in the field of airborne
electronics.

WRITE

i S e )

READING AVIATION SERVICE, INC.
BOX 1201, READING, PENNSYLVANIA

PILOT WANTED

Experienced associate Pilot for Lockheed
Learstar.

Applicant must have 5000 hours mini-
mum and current air transport rating.

Applicants with mechanical or A. & E,
ratings will be given preference.

Aeroplane based in Florida; business
headquariers in Texas,

Extensive flights abroad usually made
in summaer,

Commensurate salary will be paid.

Post Office Bex 911,
Palm Beach, Florida

Helicopter Pioneer
needs...

WEIGHTS ENGINEER

. with at least 5 years' experience in general
aircraft weighis control problems. Either a gradu-

ate engineer or a man with good practical knowl-
edge may apply.

TEST ENGINEERS

. to do experimental test work on rotary wing
aircraft. Aeronautical, mechanical or electrical
engineers are needed for static, structural, fatigue,
dynamic, vibration tests, and full-scale whirl test-
ing. To quality., a college degree is required as
well as a sincere desire to investigate helicopter
performance.

These are challenging positions that can lead to professional achievement and
advancement in o rapidly growing field.

Appl"' in person or send complete resume to
. L. AUTEN, Personnel Deportment

SIKORSKY AIRCRAFT

Bridgeport 1 Connecticut

AEROPHYSICS
ENGINEER

Aerc or Electronica Engineer or Phyal-
cist with several years experience in
the analysis of gutomatic flight con-
trol systems. Hequires knowledge of
aircraft stability and control and servo
theory.

Responsible posistion with leading de-
silgner and producer of gyro stabilized
cgulomatic flight control systems, gyro
reference indicating instruments, slec-

Irc-mechanical acluating sysiems.

Write 1o Employment Mgr.
Grand Hapids Division

LEAR, INC

@ 110 lonia Ave. N.W.

Grand Rapids 2, Michigan

AVIATION WEEK

B2

UNUSUAL
OPPORTUNITIES

can be found each week in the

SEARCHLIGHT
SECTION OF

J
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= = You'll find unlimited opportunities for
ABVAHCE THE SG’ENCE BF professional advancement in RCA's
broadened aviation electronies program!
FIRE CONTROL = PRECISION NAVIGATION Yo
COMMUNICATIONS Suburban or country living nearby.
You'll find challenge in: Systems, Analysis, Relocation assistance available.
Development or Design Engineering
And at RCA, vou'll move ahead through
And You Can Specialize In: Radar « Analog : d _ &
Computers » Digital Computers s Servo- learning as well as doing . . . for RCA
Mechanisms = Shoek & Vibration « Circuitry . :
« Heat Transfer « Remote Controls = Sub- encourages you to take engineering
| Miniaturization « Automatic Flight « Transis- : naid
I torization « Design for Automation graduate study with ecompany-pai
tuition. You'll also enjoyv professional
You Should Have: Four or more vears' pro- 2 oV P y
fessional experience and yvour degree in electrical status . . . recognition for accomplishment
or mechaniecal ineering, or physies s
i ol . unexcelled facilities . . . many
2. company-paid benefits.

Your RCA career can start now! Begin by sending a resume of your eduecation

and experience to: Mr. John R. Weld, Employment Manager
Dept. B-450L-4, Radio Corporation of America
Camden 2, New Jersey

RADIO CORPORATION OF AMERICA

L
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INVITATION TO High Level
GAS TURBINE ENGINEERS OPEl;lING

r
Engineers with three or more years of experience in the CHIEF

;&?ﬂlﬂpmﬂnt of gas turbine engines are invited to investigate ||| Immediate Openings
W CRpOrhitly Wit | Of SYSTEMS DEVELOPMENT For
Studebaker-Packard Corporation WITH | | DESIGN ENGINEERS
'| TEMCO AIRCRAFT CORP. Sl 3 wek.. oloenct ekon. dxpdeiines
Eey positions are now available for qualified engineers on a | Dallas, Texas
long-range program to develop challenging applications of gas Contact: E. J. Horton, Jr., AERODYNAMIST
turbine engines. ! Box 6191, Dallas, Texas Miskinma 3 yet. ghicuilh distin eupationca.
| Other technical positions available
® Paid travel expense to those selected for personal | __l STRUCTURES ENGINEERS
interview. | = SKILLED :ﬁ] fgﬁh .:i:;i;!mi.-: in r';uu;m Dy-
® (Generous allowance toward moving expense. E PIL{'TS F:Il‘_l;{i;.!gi}ﬁmum 3 yrs, aircraft experience re-
® All replies held confidential. | ] ” #?ﬂlihllis
P e 0 e s
For further information, write to I' '__"m Heiakt - 671001 == :i:::?-fufnmn:g:::ﬂn; degres or lilﬂttﬂini
Valuable Experience Available

1 Write, wir telephone Mr. Roy F. K
Studehaker-Packard Gorporation || Exoranced in aireatt structurat i, arsjc it Dol Euts Thonay W00 e

ing sales, sales to Wﬂnﬁt Field and Bur Asro, sales I o 4:30 p.n.

" dirsction, supervision and managomaont,
Enlurled PE““““EI DE‘FIII’"II'IEI'I" Fifteon years in alreraft covering fixed & rotary

wing. Engineering degree, mairied. age 45. Com-

Detroit 32, Michigan glote resuma upan request. - Reply

PwW-4051, Aviation Week
30 W, 42 S, New York 30, N Y,

z —— REPIIES { Raxr No.): Address ta ofice nearest pou
NEW YORK: &4an W, iind Si. (386)

CHICAGO: 820 N. Michipan Ave, (11)

A NO8 ANGELES: 1111 Wilahire Hivd, (17) BEECH AIRCRAFT CORPORATION
FI RE POSITIONS WANTED _ l WICHITA KANSAS
l:HII EF STOREKEEFPEHR—Alréraft—I15 years

experlence—idesires poxition New York or vi-
cinity, PW-4817, Aviation Week,

EX-NAVATL Aviator Jdesires position as com-

pany pilot or co-pllot, Flight time 2000 hotre,
College praduate. Age 30, married, Will assume
pdministrative duties in addition to plloting,

PiWV-4514, Avintion Weel.

POSITION WANTED fight operationg techni-

L L]
cian #IX veara experience commercial airlines 'ﬂaﬂ’zﬂ {I-‘E.Tﬂ?’ﬂ:ft p?ﬂjects
dispatehing, Night and malntéenance p]:mn:nr.':
will arveept foreign or domestie assignmeaent. |
Experienced In =seiting up long range alrlift
1
|
1

operations, PW-4B824, Avintion Weelk,

= During the coming months you'll be seeing top-
FOR SALE

Mathematicians « Electrical Engineers o Physicists || “mtaie’ She b mslar et

and agirframe paorts Frea lists by makes

level Martin developments in the news — develop-

ments which spell out the message above.
Vesteo, Dept, F, Box 306 T.A,, Denver, Colno,

needed for immediate openings in all levels of employment. a WANTED IMMEDIATE OPENINGS FOR I'hat message has tremendous importance lor you
These are top ranking technical positions together with training Wanted Bell 173G Helicopter: please quote ;""'f“d‘-‘”l:'.“é“f‘:"“ now. loday, there are truly exceptional [utures for
- B - a & i 2 - | woltie price, co winent hoors and detalls i » . . ;
positions leuqu fo top TEEPﬂ'nﬂlblht‘f in mathematical EHEIEEIE .I".]I?;]rﬂnl ;.x-:L',lr.1't,L|,._ “I'ITIIH-.EIIL-.“ .x'.'11ra_ltlﬂ?n .:.:.'----P'.. LS E:;!E:;Zrin;g[l}li?Q:Er! eNngIneers i _-{g;r.r”f}r.hrrr mics, Structures, Power Plant
for electronic fire control, computers, and servomechanisms. - Systems Analysts and Fibration on |JI'UjC‘L’I_:‘:. ol the higlw_h.[ }'_I['i:}l'ﬁ?‘
| EI::"“T“&E.'"““ and promuise.
® Household goods moved ® Liberal employee benefits Don't forget the i - - ,
If you are one of those, 1t's your move!
® Interview expen i Replies to Administrative . . | . The
pense paid BOX NUMBER sl g kg Contact J. M, Hollvday, Dept. A-12, The Glenn
: . L. Martin Company, Baltimore 3, Maryland.
Send written resume to When answering the classified advertise-

ments in this magazine don't forger o puat

REMINGTON RAND, Inc o e o o cvie. 16
7 u ' | only means of identifying the advertisement I

i i : AIROMAUTICAL COMPANY
ERA Division 0. REk Aapeunan: * . 3AN DIRGO 11, CALIP.

1902 W. Minnehaha Ave. St. Paul 4, Minn. N

| AYIATION WEEK, December 27, 1954 i
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. SUPER-92
= = -
=: E N G I N E E R S = 200 msh fo DC-3 PBY-5A AND LUXURY TYPE “LANDSEAIRE”
= = | over mp r your -
% l:_ CAA Approved RIB30-EUPER-52 anglnes allow m uEss"A AIH“HAFT nEALEH
= LEAR, INC B | covmal rae, Recer sinvls'on oo o
E —a leading designer and producer of precision electrical, elec- % :{'::E{E:EM:E;"EJ‘HEEE:H&: ::.;E B-25 — Lodestar — Beechcraft
= tronic and mechanical u::e;&;w ﬁnﬂ::: and I;nsfﬂlmﬂlﬂﬁ fl:" %
= the aviation industry, in 1935 will substantiolly increase the = @ - -
= engineering programs of its Grand Rapids, Michigan, division. = ENGINE WORKS CAA APPROVED REPAIR STATION— E:grh::lu:ﬁl:lp.::l = ::a:“ilil:::::::'a and
= Experienced engineers and recent graduates can work ot their maximum = LAMBENT FIELD INC. ST. LOUIS, MO, AIRCRAFT, RADIO AND INSTRUMENTS typ
== ills iation-relat ineering Fields: = ; . . . .
% MU e uﬂunt:-sr:;lu - Englm'.'Enm;: :?:{} INSTRUMENTS % :.-.TEHT ODVERHAUL EL:{E::'::? DfEtIlErs for LE-I.'I‘.I',. Collins Et Bendix Radio and ® Ultra Modern Interiors & Conversions
= s MECHANISMS ) = : Eclipse-Pioneer Instruments
= ® FRACTIONAL H.P. MOTORS e ELECTRONIC COMPOMNENTS = i
= s SERVOMECHANISMS e ELECTRONIC CIRCUITRY =
= ® AUTOMATIC FLIGHT CONTROLS = | EXECUTIVE LODESTAR SOUTHERN CALIFORNIA AIRCRAFT
% E.E. or M.E. degree or equivalent practical engineering experience, dack- % 500 hours since complete overhaul and con- I CnRFnRATIDH .
= ground in design of intricate precision mechanical, electrical or electronic = version. 16830-94 Engines. Finest interior ap- Ontario International Alrpﬂ"
== devices preferred. == | pointments including bar, television and Ontario California
= : = cabin radio. Oxygen for all seats. Custom
== To appry, sena resumse fo; | | dual instrument and radio panels. Collins
!__'_5 EMPLOYMENT MAMAGER ‘—_‘i | communication end navigation egquipment. — —_————————— s
= LEAR. INC B | et el B Sdiase sate. Pt AIRPLANES WANTED N R We Buy DC-3 and C-47
= : : = specifications and brochure on request. Need 50 Bonanzas, Navions, 180°s, 1307, Hardware—Electrical, or Components mﬂl"ﬂ“m - mm&ﬂ;
= 110 lonia Avenue, N.W. = | b i “:I'i:.f‘"im:i‘:ﬁ“‘“ﬂf Bar caréo, Prat & Whitney of Wright. Stata orice,
| SHESNES K- — | MAYTAG AIRCRAFT CORPORATION ity B S e or o g | | e s
— F : est Aircraft Co.'s ranc MPANY REMMERT-WERNER, INC.
S GE S s St ot} BOK s305 DENVER 17, COLORADO | | a0 Wt i Cuwe G, Cat_| | Lombert i . Lo, Mo

Complete Test Facilities For The Inspection and QU ICK
Servicing of—
COLLINS — BENDIX SOLUTION ._ _
LEAR — SPERRY — ARC ¢ e
O | MAINTENANCE
UﬂdEl’ the direction of— EXECUTIVE AIREHAFT S
ART YVANDENBURGH TOM PRICE Complete Services and Sqli';-l i R. K- BTEWH cn.
(Formerly of Collins Radio) (Formerly of Colonial Airlines) = ‘3 “’““ e | ‘m E‘ PARTS SPECIALIST
| i e | _Ga. gy .
Tel: ﬁﬁ I g e ; STROMBERG
Tel: - um:;nuu PROBLEMS ' O'HARE FIELD INJECTION CARBURETOR
Ga:u:i:'iﬂ‘l | mmm Allesheny through the SEARCHLIGHT srtos REMMERT-WERNER Uit CHICAGO INTERNATIONAL AIRPORT CARBURETORS PARTS ASSEMBLIES
Airport | Airport SECTION of this publica- OCRA Box 448 Park Ridge, IlI. CARBURETORS SUPPLIED IN REPAIRABLE
& i oty tion. The market place for EXECUTIVE TRANSFORT AIRCR T TUxedo 92100 | , CONDITION OR OVERHAULED
those offering or wanting B VA R i P Beachcraft D185—1000-hour inspection, hydre- | REPAIR STATION.
- e —— - the services of men on tech- DOUGLAS ~ ~ CESSNA matic P:F‘* completely equipped—3$41,500. PARTS ALS{!‘::::LIIIEHIEEH FOR HOLLEY
» ' . A. A. Repair Statio
FOR SALE . I FOR S A LE nical and executive level. WEL'EJ:H1 'ﬁt‘ A,tﬂs ﬂ-',q nﬁ“' Mrfmm:f'..'T 1=rj : l;n::“: fﬂu i R s
gt mliog GRUMMAN MALLARD | § The SEARCHLIGHT SECT/ON Now Yort 17, How York ™ Wurray it 7:5604 | “*“No limitatisns 138-A PARK AVE. EAST RUTHERFORD, N. J.
ffers a quick, etfective solu- e SR
M% #1-_'1, mfitunmeARTs First awner Henri Ford EDEI‘:D Tﬂ man power prob- _. e TR -~ 3 :lml::': FI::
RS ST e EXCELLENT CONDITION THROUGHOUT | Q lems. Because its readership is | RATES —INFORMATION | |' INSTRUMENT SERVICE INC. Tt st
A otal time 7000 hours R. Eng—349 HSO L. Eng—629 HSO confined to just the type of | Special Services to the Aviation Industry — Bha0 A Parie Sk Supii For-Reeatiim
W syl i S F/Capacity 480 U.S. gals Passager 10 | J men you need, waste circula- | ik DO LORESTER B odics
Padio —and waBderd surws intertors T T Complete Radio Equipment tion is avoided ... You Rates are per insertion: DIAL REFINISHING A.RC. Bendlx Colling Lear Wiisox
i B T R U B Al faege. doventory of - Suppivt h etilyith ' We can rofialah your dials or oan suoply masy o e Bl il e s )
L}mmﬁhn:“uhuhm $150,000.00 book value in C-47 spares including one new engine RECICH. LY TRE. THOR, SO0 Wy Ad 26 insertions 52 Insertions stanasce d w%n! e Joaok,
paTts. Fl Phospho - Andlum,
LAMM AIRCRAFT, INC. MARYLAND AVIATION RESEARCH CORP. CLASSIFIED ADVERTISING ) bty $16.30 | | speclal Dini mada to order. Promat Dailvery. - _ s
Teterboro .nl_lrpuri Teterboro, H. J. 733 15th St. N.W Wushingtnn 5D C I'.IWISI[IH | 2 Inch 32.60 31.40 SOOMER DIAL CO : ' e gt
DR TR S i atleie e | 3 Inch 48.90 47.10 Box 234 - Clinton, Okichoma - Phone 484 : i o
———— 4 Inch 62.80 59.80
HILLER HELICOPTER Flllll' nc_3!s F“I sﬂle AVIATIGH WEEK Advertisements will be grouped under IHETRI:MEHT \ GEORGEE. I J'lﬁ
H'Lﬂ sAR with Agricultural Spray Aiilies: Titeriots — Bucsllanl Condifion 330 West 42nd St headings suitable to content of advertis- Sales & Serv. Inc. RIS&LD.INC.
wquip canopy, dual confrols, 1- s IRy i syt - : ; ; L NY International Alrport
e sadie rek iy oy ey, By s Bl | ing. Write for folder: Aviation Week — Jamaica 30, N. Y. SALES AND ENGINEERING
i ““”'l”'t f“dm" Time on GR-1820-G10ZA Enqinn New York 36, N. Y. Classified Adv. Division, 330 West 42nd CLASS 1. i 3 4 Fhonea: 63-2781 & £3-9224 TWX WI-250, WUX
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FEATURE PAGE
Too Many Ground Accidents?

Dr. McFarland urges airlines to adopt modern safety
engineering to prevent employe injuries.

By Dr. Ross McFarland

While the achievements in flight
safety in air transportation have been
quite remarkable, the safety record for
eround operations 15 in sharp contrast.
In fact, the accident frequency and
severity rates among line maintenance
and base repair workers put them well
toward the bottom in a ranking of the
safetv of 40 industrics reporting to the
National Safety Council.

The airlines as a whole have been
rather slow to take full advantage of
modern safety engineering in solving
the wide vaniety of problems in the
shops and hangars and on the ramps.
Even now the safetv departments of the
atrlines have not attaimed organizational
status comparable with that existing in
other established industries, and are
often a first target of economies.

Hazards Are Many—"The wide diversity
of occupational hazards that are pres-
cnt within the limited working areas of
hangars, shops and ramps form an im-
portant factor in this poor record.

The pressure for maintenance of
flight schedules and the high utilization
of expensive transports requires a high
integration of working crews and a
heavy concentration of personnel and
equipment in narrow limits of space
and time.

Some hazards are inherent in the
design of modern transports. Planes
staind high off the ground: surfaces
rounded and polished for aerodvnamic
reasons ofter httle foothold and hand-
hold; aerials and pronellers proiect to
imvite “strike-agamst” accidents: inte-
rior working spaces crowded with equip-
ment of manv kinds foster a varietv of
contact hazards; volatile fuels, inflam-
mable fluids, and toxic solvents require
special precautions.

Analvsis shows that the majoritv of
servicing accidents occur in the power-
plant and cargo areas of transports,

What Kinds of Ininries?—A striking
feature of accidental injuries amone
ground personnel is the way certain tvpes
keep recurring, vear after vear, in about
the same proportions, Lacerations and
abrasions, and foreign bodies in the eve,
are the most frequent, Hands and fingers
are mast often involved, and the major-
ity of these laceration and abrasion in-
juries resulted from the misuse of tools.
c.g.. the slipping of a poorlvy fitting
screwdriver or wrench.

g8

Puncture wounds were attributed al-
most entirely to the use of safetv-wire,
cotterpins, screwdrivers, and steel wool.
Ilving particles from grinding and ma-
chiing operations, from the slip stream
of a propeller, or from the use of com-
pressed air constitute a real hazard to
Eves,

An analvsis hke this can result in
adoption of protective devices.

Eve mmurics constituted 11% of
the lost-time accidents for one airline,
whereas in another, where hazards are
comparable, the better control and use
of protective devices kept eve injuries to

—-— 'hr'
? 5o

More mmportant from the stand-
point of severity, though less frequent,
are the strains, fractures and back in-
juries associated with improper handling
of matenals and falls.

What Are the Causes?-The acci-
dents for one vear in the maintenance
unit of a laree airline were studied. Half
of the accidents were revealed as arising
from five main causes: (1) unsafe prac-
tices in the use of equipment, (2) use of
defective equipment, (3) unsafe practices
in handling matenals, (4) poor house-
keeping and oily surfaces, and (5) unsafe
practices i the use of hand tools.

Included m each of these hve causes
are such implicit factors as lack of super-
vision, and inadequate training in the
efficient and safe wavs of carrving out
the necessary tasks.

Training, Supervision, and Safetv—
[n attempting to prevent ground acci-
dents, the traming and experience of
workers require special emphasis. It is
well known that turnover is high and
continuance rates are low among ground
personnel. Consequently, a substantial
number of emploves are almost certain

This is the second of a series of arhi-
cles being written for Aviation Week
by Dr. McFarland, associate professor
of industrial hygiene at the School of
Public Health, Harvard University.

Companies wishing to evaluate the |
effectiveness of their own programs for
accident control will find methods and
information in the writer's current
book, “Human Factors in Air Trans-
portation—Occupational Health  and
Safety,” published by MeGraw-Hill,
New York,

to have incmnp'lut:: tmining. and accr-
dent rates among inexperienced main-

tenance personnel have been found to

be higher.
The variety of tasks and working con-

ditions makes the standardization of

procedures—and even of protective de-

vices—difficult. Early, thorough indoc-

trination of workers in safety principles,
and training in safe working methods
are essential. Inadequate supervision
also can mcrease accident rates mate-
rially.

Designing for Safety—One of the
most important arcas for improving
safetv at maintenance bases or on the
operating ramps is the design of equip-
ment in terms of human capabihities
and limitations. Machines and working
areas must be built around the workers,
rather than placing workers in a setting
without regard for each individual's re-
quirements and capacities.

Unless this is done, it is hardly fair
to attribute so manv accidents to human
failure as 15 usuallv done.

Human FEngineering—All  possible
fanlts in equipment shonld be subjected
to advance analvsis for accident preven-
tion. If defects are present, it is only
a matter of time before some worker
“fails” and has an accident. Errors can
arise if equipment is not suited to the
worker's size. or to his capacities and
limitations. Data on human body size
can be incorporated in equipment even
at the design-board stage.

Arm-reach. for instance, should in-
fluence the location of a control. Splash
suards and machine aprons should be so
designed that work is within easv reach
of the operator. The pressure required
to work controls should be within the
strength of the weakest person expected
to operate the machine. The limitations
of human perception must be con-
sidered in the original design of gages,
meters. or dials, if errors are to be
avoided.

Basic Safetv Principles—No safety
program can succeed without sustained
management support and direction.
Programs must also be based on a recog-
nition that accidents mav arise from:
(1) the materials used, (2) the machines
operated, (3) the working environment,
(4) the working methods, and (5) the
men using the equipment and doing
the work.

The phvsical control of hazards is
important: of no less impaortance is con-
trol which recognizes the role of human
factors. This contrdl involves the selec-
tion, training. and supervision of per-
sonnel, and the design of equipment
and working procedures with due regard
to human capabilitics and limitations.
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EDITORIAL

Time for a Nonsked Decision

Now comes a w-::ll -known perennial nonsked, a
“large irregular carrier,” with the first of two new 102-
passenger Douglas DC-6Bs, operating the first daily
transcontmental nonstop coach service in history. West-
bound flights make one stop.

Fares remain the same as on the company's DC-4s:
%88 one way, plus tax. Scheduled carriers, offering coast-
to-coast coach service in both directions with at least
one stop, charge $99, plus tax, with no special roundtrip
rate, This carrier offers a mundl‘np for $160, plus tax,
good Mondays through Thursdays,

This ﬂpEl‘-’li‘ﬂl‘ thus becomes the first “nonsched-
uled” carrier to offer, with late model aircraft, a trans-
continental coach service faster than that of any
scheduled airline, '

Like most problems that are allowed to drag, the
importance of whether to certificate nonscheduled car-
riers has been growing enormously as Civil Aeronautics
Board has permitted it to drift,

This carrier's new service, with aircraft that cost
over a million dollars apiece, suddenly dramatizes again
the rising importance of irregular carriers and the impor-
tance of dehning their role and regulating them.

Nonstop coast-to-coast flights in new DC-6Bs can
hardly be called third-class service. There is no longer
any possible excuse for Board inaction in the contention
that this one line offers grossly inferior accomodations
to those of regular carriers,

The Board has vacillated over the vears in an erratic,
stumbling series of threats, revocations, new regula-
tions, definitions, and varying interpretations of defini-
tions. But it has never really known or made up its
mind on the subject, Sen. Pat McCarran, co-author of
the Civil Aeronautics Act, said: “By seeking to write a
definition of an Jrregular carrier thm (CAB) have made
it difficult for a conscientious :}pf.‘ratm who honestly
seeks to run an irregular service, to know whether he
1s operating within the law or not. In the same way,
they have opened up an avenue for ev asion of the law,
of which great advantage has been taken.”

The Board’s enforcement case against this particular
Iime 15 in hands of an examiner, but Board people doubt
if a decision can be reached in less than two to five
months. It has dallied on the company's certification
case for many months.

Both the certificated industry and the Board seriously
underestimated the potentialities of the low-priced air-
coach market when the lowly nonskeds set up shop with
war-weary DC-3s and 4s shortly after World War 11
ended. But the business grew constantly, despite a high
bankruptcy rate among the nonsked or irregular carriers.
There are few common-carrier nonskeds left—most of
them are charter operators—but the remaining group is
the strongest of the lot.

By the time the Board wished to throttle the non-
skeds, it found that a well-developed public opinion—
mcluding some support on Capitol Hill-seemed to make
allout action politically dangerous, so it still refused to
take the nonsked bull by the horns.

The scheduled industry probably could have elimi-

nated this pesky common carrier competition by 1953
by bracketing the nonsked schedules, reducing fares a
second time, from the $99 coast-to-coast rate where it
15 now, down to $75 or $80, CAB probably would have
welcomed such fare petitions for second- or third-class
service, But the industry didn’t go all out, either, and
meanwhile the large irregulars have grown.

The largest line alone reports to CAB that it hauled
147,200 revenue passengers in the first nine months of
1954, and Board officials guess that the fourth quarter
may show as many as 65,000-70,000.

A few days ago, CAB announced that all irregular
carriers will tote about 650,000 passengers this vear, for
a total of 1.3 billion passenger-miles. This includes mili-
tary and civilian charter business, as well as common
carrier trafhc.

There appear to be three general directions CAB
could take: (1) it could permit the present chaos and
uncertainty to continue, which is obviously unsatisfac-
tory to both regular and irregular carriers alike; (2) it
could JttEmpt-unsuccﬂssﬁilh we beheve—to put most
or many of the irregular carriers out of business; or (3)
it could aver that there is a niche for the irregulars,
define it, and put those who meet the requirements into
it, under proper regulation. End the exemptions!

Last Apr. 19 on this page, Aviation WEeek urged
editorially that the government’s Air Coordinating Com:-
mittee in its then forthcoming recommendations on
the new Administration’s air policy “clear away some of
the confusion and enunciate a firm stand for maximum
use and encouragement of this country’s irregular oper-
ators without imperiling the financial foundation of any
other segments of the commercial airline industry.”

The report that came out later did, in fact, state that
“some operations of large 1rregular carriers, such as bona
fide charter and contract operations, can and do provide
services which are supplemental to those authorized by
regular route certificates. . . . There appears to be a
valid role which the irregular carriers can fill in this
specialized market. Tt is appropriate for the government
to encourage the development of this specialized mar-
ket .

The n:pt:nrt recommended some “basically new tv pt:
of certificate” for large irregular carriers. It also said “
the future” there should be no general use of the E’:-:EH‘I]]
tion authority as a basis for authorizing “common
carrier transportation to individually ticketed passengers
on large transport planes.”

President Eisenhower accepted the report May 26,
and said it “reflects this Administration’s central objec-
tive in this field—to strengthen American aviation . . .”
CAB, however, did not participate in preparation of the
section of the report dealing with nonscheduled opera-
tions ‘bﬂcauﬂe of direct applicability to cases now
before it.”

Nor has CAB taken any forceful or decisive action
on the general subject since the President’s Air Coor-
dinating Committee report was accepted by the White

House six months ago.
—Robert H. Wood
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