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= PROTECTION FROM
DANGEROUS DIRECTIONS

To our fleet, the most dangerous directions are “up”

and ‘“down.” Enemy aircraft bomb from above . . .

enemy submarines torpedo from below. Momen-

~ tarily caught at the same altitude are two planes

AT Y charged with fleet protection. Nearest, a radar-
777777 e equipped, sub-hunting GUARDIAN and in the dis-
| tance a turbo-jet PANTHER fighter. Both PANTHER

and GUARDIAN possess the traditional GRUMMAN

characteristics of ruggedness and dependability.
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New Martin ‘Flying Boat’’ equipped
with SUNDSTRAND Alternator Drives
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Due to the tremendous amount of electrical equipment

constant frequency AC current became a “must’’, This

Proved performance of precision-built

transmission leads to new application!

On other aircraft, these efficient hydraulic drives have

required in this new, radar-loaded Marcin P5M-1

Anti-Submarine Patrol Bomber, the availability of their dependable performance, they are now being

designed into other types of bombers, transports,

called for installation of Sundstrand Constant Speed fighters, and engines. Special adaptations can be

Alternator Drives — a tried and proved method of

providing weight-saving AC power in the air. expert engineering, and precision production.

SUNDSTRAND
AND HYDRAULICS

SUNDSTRAND MACHINE TOOL CO.

HYDRAULIC DIVISION, ROCKFORD, ILL.

AIRCRAFT AND INDUSTRIAL HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS, AND VALVES * OIL BURNER PUMPS + AIR SANDERS
LATHES, MILLING, BROACHING AND SPECIAL MACHINES * BROACHING TOOLS = MAGNETIC CHUCKS
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logged more than 6500 trouble-free hours. As a resule of

developed for you through Sundstrand’s reliable research,

Overhead and underfoot,
Avirim cuis cosis

KEEFIHG UP the good looks of an

airliner's head lining and floor can
be expensive. Head linings ger scuffed
and smudged. And rugs rake a beating
from muddy shoes, spilled foods, scrap-
ing feer, the pounding of high heels.

Like many other airlines, Pioneer
solved the problem with Avtrim, the
B. F. Goodrich flexible marterial. (See
photos above,) Used for head lining, it
resists scuffs. Dirt can be swished off
with a damp cloth. And an occasional
once-over with soap and water makes
the Avtrim sparkle like new.

The Averim flight rug above was
installed in Auguse, 1947, Since then,
the plane has hauled 388,830 passengers,
flown 10,000 hours. The Avtrim rug has
never been removed, for cleaning or
any other reason.

Avtrim is an ideal marerial for almost
every interior trim job. It's so tough
that it far outlasts other materials. It fits
snugly around complex contours. It's
rich looking and colorful. Many airlines
use Avtrim for wall paneling, arm rests,
baggage racks and bulkheads, as well
as head linings and floors.

Newest development is patterned,
colored fabric covered with transparent
Avtrim. You can have any pattern, any
color, any finish that suits your decora-
tive scheme. B. F. Goodrich is prepared
to supply any of 28,000 different com-
binations. For information on Avtrim
styles and prices, write today to The
B. F. Goodrich Company, Aeronantical
Division, dkron, Obio.

B.E Goodrich

FIRST IN RUEBBER



JET IGNITOR
Spark Plugs

Selected by

WESTINGHOUSE

for use in the new
super-powerful

J40 TURBOJET

The J40 will power a
whale new group of high

performance military air-
eralr.

Auburn has specialized for over
seven years in turbo-jet, jet prop
and rocket spark plugs and other
aircraft ignition parts:

@ Aircraft spark plug connectors

® Neoprene and silicose terminal
collars

AUBURN SPARK PLUG
Co. Inc., Auburn, N. Y.

AIRCRAFT DIVISION

1180 Roymond Bivd, Mework 2, N. J,

EXPORT OFFICE
120 W. 42nd 5t. Mew York 18, M. Y

) IN CANADA
Railway & Power Enginecering Corp. Lid.
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In developing and building bigger, more dependable helicoprers for military transpore and rescue
service, Piasecki is helping to assure the future success of the helicopter industry. Right from the
start, over 8 yecars ago, Piasecki turned to Fafnir for help in solving bearing problems. Good
bearings alone were not enough. Piasecki valued the unique ateribure of Fafnir . . | its atcitude and
apritude . . . a way of looking at ball bearings from the designer’s side, an apritude gained from
more than twenty years™ specialization in ball bearings for atrcrafc. The Fafnir Bearing Company,
New Britain, Connecricur.

. . . insuring long service life and

Fafnir Ball Bearings designed for rotor cyclic pitch control
uniformly low torque.

. . one¢ of the Fafnir Ball Bearing types regularly specihed
by Piasecki. Plya-Seals keep grease in, contaminants out




Another New

APPLICATION FOR

SAFEWAY

ELECTRIC-THERMAL
DE-ICING ELEMENTS

.........

LOCKHEED
PIONEERS...

F94 A, B & C All-Weather Fighters to be

equipped on wings and stabilizers

with SAFEWAY ELECTRIC-THERMAL
DE-ICING ELEMENTS.

For wings and other airfoil sections requir-
ing ice protection...Safeway has developed
with the cooperation of Lockheed and
Goodyear Tire & Rubber Co. engineers —
a woven-wire, resistance type heating ele-
ment, imbedded in rubber — that fits snugly
around the lead edges of wings and stabi-
lizers on the F94 A, B & C All-Weather
Fighters. This Safeway Electric-Thermal
De-Icing Element is easily adaptable to
other airfoil sections. Ler our engineers
help work out your de-icing problem. Sim-
ply write to . . .

- MIDDLETOWN, CONN.

SAFEWAY HEAT ELEMENTS ..

NEWS DIGEST

DOMESTIC

First Medal of Honor for air action
in Korea was presented posthumously
to son and widow of Maj. Louis J.
Sebille at a formal review at March
AFB, Riverside, Calif. by USAF Chief
of Staff, Gen. Hoyt S. Vandenberg.
Maj. Sebille was commander of the
Eﬁ-’l:]l Ilighter Bomber Group and was
killed while flying an F-51 Mustang
against a ground concentration of
troops, artillery and armored vehicles.

Personal and executive type aircraft
shipments during July totaled 199,
worth 51,327,000, according to ]ﬂsﬂph
T. Geuting, Jr., of the Personal Aircraft
Council of the AIA. Four-place craft
accounted for 146 of the total: 51 were
two-place and 2 were one-place.

CIO United Auto Workers struck
Wednesday at Douoglas Aircraft Co.'s
13,000-employe Long Beach plant. Ne-
gotiations over wages and working con-
ditions had broken down. The union’s
executive board represents about 10,000
of the workers at the Long Beach plant.

Air Force was scheduled to take over
Bechtel-McCone modification center in
H1m1|nghﬂm Aug. 29. Haves Aircraft
Corp. will modify B-25 Mitchell bomb-
ers there under a $5.6-million contract,
Hayes employment will start at 3,000,
may rise to 8,000 when company starts
reconditioning Douglas C-124° cargo
craft.

Gen. George C. Kmmm, Air Force's
second-ranking officer in point of serv-
ice, retired with top honors last week
after 35 vears of service. During retire-
ment ceremonies, Kenney, whose serial
number is A2, was decorated with his
third Distinguished Service Medal and
the Legion of Merit by Gen. Hoyt 5.
Vandenberg. The entire air staff turmed
out to honor General Kenney.

War surplus transports, sold by CAA
from storage, brought the agency $826,-
053, TWA paid $320,001 for an old-

type met{:ll ation; EAL bought a C-54

for $355,001, and Transocean Air Lines
bought a C-54 for $151,051.

Maj. Gen. E, J. Timberlake, Jr. has
been named commanding general of
Tactical Air Command’s Ninth Air
Force, succeeding Maj. Gen. W. R.
Wolfinbarger. Gen Timberlake re-
cently returned from the Far East
where he has been serving since 1948,

FINANCIAL

Lockheed Aircraft Service, Inc. has a
$19.4-million backlog in maintenance,
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overhaul and modification work. Con-
tracts include reconditioning of Lock-
heed I'-80 jets and North Amencan
I-51 Mustangs for the USAF, Lock-
heed C-121 Constellations and Boeing
(C-97 Stratofreighters for MATS.

First atomic aircraft airframe develop-
ment contract has been awarded to

Consolhidated WVultee Aircraft Corp.'s |

I't. Worth division. General Electnic
has the engine development contract.
Development will be joint Convair-GL
project,

Califormia Fastern Airways, Inc, re
ports operating revenues of $3,717,891
for the six months ending June 30,
1951. After provision for taxes and
depreciation, net profit for the period
was $82,064. Company says these hg-
ures reflect the cumulative effect of
transport services, inauguration of con-
tract flight training operations at
Columbus, Miss,, and equipment -
stallation under government contract at

CEA’s Qakland, Calif., base.

INTERNATIONAL

Bendix-Tecnico Proprietary Limited
i5 4 new Bendix afhhiate formed in Aus-
tralia to manufacture and distribute
LLllll-PII].L nt for the aircraft and electron-
ics fields. The new firm will be jointly
owned by Bendix and Tecnico Limited,
of Marrickville, Australia, on a 40-60%

1 J:I‘ﬂ*-i_

Four new climb records were claimed
by the British for a special Gloster

Meteor 8§ with Armstrong Siddeley Sap- |

phire jet engines. Marks set were 1
min. 16 sec. to 9,550 ft. (3,000 nwt::rz.]l
| min, 50 sec. to 19,700 ft, 2 min. 25
sec, to 29,500 ft.; 3 min. 7 sec, to 39,
400 ft.

Napier Nomad, a British Diesel pis-
ton engine plus a gas turbine, 15 cur-
rently ﬁung in a modified Avro Lincoln
test-bed. The Nomad uses the Diesel
to drive one of two contra-rotating
propellers and the exhaust gases from
the engine to drive a turbine which
turns the other prop.

English Electric Canberra set new
cast-west  trans-Atlantic record of 4
hr. 15 min. from Aldergrove, Northern
[reland to Gander, Newfoundland.
Average speed for the Z,075-mu. tnip
was 480.2 mph. Wing Cmdr. Roland
P. Beamont, English Electric's chiet
test pilot, flew the crossing. Canberra
completed fight Tuesday, arrving at
Glenn L. Martin Co., Baltimore.

Siadoonailioe

ROTOReftte

Photographed beside o golf ball to show size
and compact design

The ROTORette approaches the
ultimate in simplicity for a two-
position rotary actuator because of its
unigque load-sensitive feature,

Motion is controlled positivaly by
adjustable mechanical limit stops.
The adjustable load-sensitive lLimit
switches are de-energized whenever
the actuator either reaches the limits
of mechanical travel or encounters
the maximum permissible load. This
construction provides two essential
characteristics for dependable opera-
tion of valves, dampers, etc.,, up to
S0 inch-pounds maximum operating
load:

V. Accurate positioning of the

driven device

2. Elimination of damage from

avertravel or overload

See condensed literature in 1951

I.A.S. Aeronautical Engineering
Catalog or write for Bulletin 118.

ROTORette

is currently wvsed in the Lockheed
F-94C, the Republic F-84E and F-84F,
the Grumman AF-25 and AF-2W.

Lechhoed F-R4C Republic F.84E, F.B4F
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< DINBDRNE ==

ACCESSORIES CORPORATION

1414 Chestnut Avenus
Hillside 5, Naw Jersoy

LOS ANGELES, CALIFORNIA « DALLAS, TEXAS
TORONTOD, CANADA i AAC,




for temperature testing
in the laboratory
or in the plane...

Constructed with the same care as
our aircraft temperature indicators,
these pyrometers bring *“aircraft
quality” to the test engineer.

MODEL 58PY, sbove, has been used
extensively by leading motor car manu-
facturers for road testing on the "Proving
Grounds' — where performance counts,
Housed in rectangular bakelite case, has
6" hand drawn scale and is fully compen-
sated for ambient temperature, Made in
ranges listed below, with suitable ther-
mocouple materinls.

MODEL 23B, left nbove, has same type
movemnent as our aircraft pyrometers.
Housed in flanged, 4" round, bakelite
case for panel mounting.

MODEL 20B, right above, has same 3"
steel case and same movement as our
mircraft panel indicators. Both are fully
cold-end compensated and available in
standard ranges listed, with suitable
thermocouple materials,

STANDARD RANGES—AIl Models

FAHRENHEIT
Zero to 400. 600, 800, 1000, 1200,
1600, 1800, 2000 and 2500.

CENTIGRADE
Zero to 200, 300, 400, 500, 600, 800,
1000, 1100 and 1400,

Furnished with white scales, black mark-
ings and pointer or, with black scales
white markings and pointer if specified,
For best results use LEWIS Thermo-

couples, Leads and Selector Switches with
thess instruments,

THE LEWIS
ENGINEERING C€O.

Manuvfacturers of Complete Temperoture
Measuring Systems for Aircraff

NAUGATUCK, CONNECTICUT

AVIATION CALENDAR

Sept. 10-14—Sixth national instrument con-
terence and exhibit sponsored by the In-
strument Society of America, Sam Hous-
ton Coliseum, Houston, Tex.

Sept. 10-16—Seventh annual general meet-
ing of the International Air Transport
Assn., Westminster School, London, Eng-
land, Program includes one-day visit to
SBAC Famborough show.

Sept. 11-16—Twelfth flying display and ex- |
hibition of the Socicty of British Aircraft

Constructors, Farnborough, England.
Sept. 15—=Air tour to Nantucket Island,
Mass., sponsored bv the Nantucket Flyin

Club, Nantucket Memorial Airport, Mass.

Sept. 17-19—15th annual convention of the
International Northwest Awiation Coun-
cil, Jasper National Park, Alberta, Canada,

Sept. 18-20—Meeting of the metcorology
committee of the Air Transport Assn,
Greystone Lodge, Denver,

Sept. 20—Aviation Writers Assn., luncheon,
with featured guest speakers. Wings
Club, Hotel Biltmore, N, Y, C.

Sept. 26-28—Fall mcr.:tin% of the Amerifan |

Society of Mechanica
Radisson, Minneapolis,
Oct. 2-4—Seventh annual aircraft spark plug
and ignition conference sponsored by the
Champion Spark Plug Co. of Toledo.

Oct.  3-6~Annual national aeronautical
and engineering display and aircraft pro-
duction forum, sponsored by Society of
Automotive Engineers, Biltmore Hotel,
Los Angeles.

Oct. 8-10—Special conference on aircraft
electrical applications, sponsored by the
air  transportation committee of the
American Institute of Electrical Engineers
and the Los Angeles section of the Insti-
tute, Hollywood Roosevelt Hotel, Holly-
wood.

Oct. 9—Air transport section, National
Safety Council, Palmer House, Chicago.

Oct. 11-12—1951 conference on airport
management and operation, University of

Oklahoma, Norman, Okla.

Engincers, Hotel

PICTURE CREDITS

B=—{Avro TJ0TB) MeGraw-Hill World
News ) (Russinn copters) Sovioto: (SAAB-
=3, Safir DJIBY Howard Levy: (F-94=)
Liockheed ¢ 14—INFP: 17—USAF: bHG—
Dorothy Douglas,

® Save Money,
Floors, Equipment
‘and Time by using
'DARNELL Casters
and Wheels . . . Al-
ways dependable,
these low-cost
floor protection
products have
been made to give
you a long life of
efficient, trouble-
free service.

A
~ SAVING
AT EVERY
TURN

DARNELL CORP. LTD.
. LONG BEACH 4, CALIFORNIA
60 WALKER 5T, NEW YORK 13 N Y
36 N CLINTON. CHICAGO 6. ILL
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RUSSIAN COPTERS credited to designer N. Mil were displayed
at Tushino airdrome near Moscow on Aviation Day, July 5.
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AVRO 707B, fecling for the ground, uses wing-mounted picket-
fence air brakes to increase drag in landing attitude.
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SPECIAL SAFIR 91B mounts half-scale swept wing for studies

SWEDISH SAAB-29, 600-mph.-plus jet fighter was recently )
S o : of configuration. Leading-edge slots and 5'frnccml flaps are ftted.

placed in squadron service. Iirst production craft is shown.

Picture
Highlights
Of the Week

LOCKHEED F-94 flight of FEAF 35th Fighter
Interceptor Wing cruises high over Jupan. Assigned
to the 314th Air Division, mission is Japan's defense.



INDUSTRY OBSERVER

» Now that Douglas is well along with its first C-124B turboprop heavy
transport, it 1s trying for a USAF production order for more of the turbo-
prop cargo planes. Availability of Pratt & Whitney T-34s, which power
plane, may decide how soon a quantity order is arranged.

> The 90-ft. diameter test capacity of the Wright Air Development Center
helicopter rotor test tower at Dayton is just about filled by the big
85-ft. diameter rotors of the Piasecki XH-16 transport helicopter, with
DC-4 size fuselage, A 4,000-hp. electric motor whirls the rotor at the t

of the 50-ft. high test tower to avoid ground cushion effect. Plans call
for installation of a television camera in the tower to observe the blades.

»The reconnaissance version of the Boeing B-47 has been delaved as a
result of the switch in production programs, shelving the B-47C and
putting immediate emphasis on the less powerful but more immediately
available B-47B. It had been planned to deliver the RB-47s out of the
B-47C order, so the switch necessitated a considerable modification in
plans for the photo plane to make it adaptable to the B-47B program.
The RB-47B version, although slower than the contemplated RB-47C,
will be considerably faster than any recon plane now available to the
USAF, and probably the only one able to keep up with the B-47 bombers,
over a several thousand-mile mission.

» New type rubberized-nylon pneumatic lifting bags, to hoist planes that
have made belly landings or have damaged landing gear, have been devel-
oped for USAF by U, S. Rubber Co. Bags are capable of operations at
temperatures as low as minus 65 deg. F. Older F-1 type cotton lifting
bags were useless at temperatures below minus 20 degrees. New F-2
design is only a few inches high when not inflated, but inflates to 6 ft.
height, and at a pressure of 3.5 psi. will lift 12 tons.

» New possibilities for free-fall aerial delivery techniques are being opened
by an experimental development of General Tire & Rubber Co. and the
Army. This is a liquid container, made of synthetic rubber, which bounces
when it hits. Size currently tested holds five gal. of gasoline, has been
dropped repeatedly from altitudes up to 2,000 ft. for a free fall without
damage to contents or to the disc-shaped container.

»The Sacred Cow, first presidential airplane, was one of the first Douglas
C-54s to get a cycle reconditioning at the newly opened Texas Engineering
and Manufacturing overhaul base at Majors Field, Greenville, Tex., under
a large new contract for continning cycle overhauls on C-54s, The plane
is still used to transport very important people (VIP) by Military Air
Transport Service.

» Fairchild has modified the tail booms and tail surfaces of its XC-120
Pack Plane, to correspond with the vertical dorsal fins on the booms and
beefed-up tail surfaces of its later C-119C Packet combat transports,

» Saunders-Roe Ltd. which has taken over the development contract for
the Cierva Air Horse helicopter from the original Cierva Autogiro Co., has
completed a thorough dis-assembly and examination of the No. 2 Air
Horse WA-555, This was done becanse of the crash of the original
machine, which was attributed to the fatigue failure of a small link in one
of the rotor heads. The WA-555 has been reassembled and preliminary

engine runs have been completed. Ground runs and flight tests are
expected later this fall.

» Boeing’s first S-jet XB-52 is expected to meet its schedule for rollout
at Seattle in October, and first flight before year’s end, now that it appears
that sufhicient Pratt & Whitney-J-57 engines will be delivered on sched-
ule. Meanwhile Convair's XB-60 (sweptwing development of the B-36)
15 not due to get any J-57s, probably until early next year.

» Results of experiments with the 60-degree delta wing XF-92A Convair
jet plane are going into Convair’s continuing Navy program to develop
high speed water-based aircraft, with blended wing-hull designs. Tests
indicate the feasibility of developing a water-based fighter-bomber, carrying

pilot and radar operator, and capable of speeds up to Mach 0.95, it has
been disclosed.
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WHO'S WHERE

In the Front Office

Benjamin A. Main, Jr., has been named
vice president-engineering  for  Aeroquip
Corp., Jackson, Mich., and H. L. Schrock,
Jr, has been designated vice president-
treasurer. Main has been with the company
since 1942 as chief development engineer;
Schrock joined Aeroquip in 1947.

W. Gordon Wood has been designated
vice president-traffic for Trans-Canada Air-
lines and will also represent the carrier
on trafhc matters in the International Air
Transport Assn.  He succeeds Anson C.
McKim, who recently resigned. Wood has
been TCA’s general trathc manager since

1948.

Changes

R. M. Combes has been made chief en-
gineer of the development laboratories, Pa-
cific division, Bendix Aviation Corp. and
will head up the newly acquired Plant 3 in
Burbank.

N. W. Bouley has been designated as
sistant chief engineer-executive for Con-
vair's San Diego division and Harold W.
Pope has been named assistant chief en-
gineer of the firm's Guided Missile division.

Charles T. McKinnie has been appointed
assistant sales manager of Pratt & Whitney
Aircraft to direct all military and commer-
cial sales activities. John Craig, Jr., suc-
ceeds him as the company’s West Coast
representative,

Named to the Board

William E. Boeing, Jr., has been named
a director of Pacific Northern Airlines.

Joseph V. Shields has been elected a
director of Colonial Airlines.

Capt. Max Welborn, USNR (Ret.), has
been appomted manager of personal rela-
tions, contracts and sales by Bellanca Air-
craft Corp. Since May he had been with
Bellanca on a consultant basis. Until his re-
tirement after 530 years with the Navy in
July, 1950, he had been on almost continual
flight status.

Charles C. Buckland, a newly elected vice
president of Minneapolis-Honeywell Aero-
nautical division, will head a new group
correlating and expanding subcontracting ac-
tivities of the aeronautical and ordnance
divisions. Other M-H changes: M. P. Fed-
ders is new manager of acronautical opera-
tion; E. H. Salzman is director of aero-
nautical administration; Howard J. Stoops is
director of aero manufacturing.

Revere Corp. of America announces the
following appointments: Robert R. Allen,
formerly a consultant for management engi-
neering problems, has been named assistant
general manager; Joseph V. Fox, formerly
with Manning, Maxwell & Moore, has been
named manufacturing manager; Franecis D.
Costello, formerly with Fairchild Guided
Missiles div., is production control superin-
tendent; Rear Adm. Henry G. Williams,
USN (Ret.), 15 director of customer rela-
tions.
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133 out of 133 Martin 202's and 404's in service or on order are equip-
ped with Hamilton Standard Hydromatic propellers. In fact, Hydromatics

now are specified for 98% of all U. 5. transports.

Wherever Man Flies
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Positive protection
with

Dynamzc fzr

and over*heat P

detectors / |

No lag no false alarms.

Fenwal fire and over-heat detectors function when air
temperature reaches the alarm point . . . provide warning
before dangerous over-heating oecurs. B u11L to withstand the
Eti.remul} high and low temperature conditions of modern
aircraft, these units are constantly on the job.

Their dynamie operating principle assures positive oper-

ation . . . always aceurate. The shell is the temperature-

sensdiee elemend. Through proper selection of alloy
metals, Fenwal engineers design both temperature control,
fire and over-heat detection for any aireralt need.

Fenwal heater controls can be used as control units or limit
switches for ecabin and de-icer heaters.

Plan now on installing Fenwal controls. Hermetically
sealed, they are shock and vibration proof. Easily installed.
Write now for complete details on how they can meet vour
specifications. Fenwal Incorporated, 129 Pleasant Street.
Ashland, Massachusetts. 111 South Burlington Avenue,
l.os Angeles 4, California.

Visit our Booth 206 at the
National Instrument Exhibit, Houston, Texas

Temperature Control Engineers

THERMOSWITCH®

Aircraft Fire and Over-Heat Detectors
Precise, Dynamic Fire Detection
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Not Enough Steel, Say AF and Industry

But NPA officials claim that structural

allotments meet ‘most urgent’” demands.

F By William Kroger

A fourth-quarter structural steel allot-
ment announced by the National Pro-
duction Authority last week was sup-
posed to ron the kinks out of the facili-
ties expansion program. Instead, it put
kinks i the brows of air planners and
brought indignant protests from aircraft
mdustry and military officials.

In releasing the allotments of scarce
steel needed to construct buildings and
other facilities to build, test or equip
detense 1tems, Defense Production Ad-
ministrator Manly  Fleischmann  said
that “all of the ILqmrr:cl structural steel
for the most urgent” Air Iorce, Army
and Navy programs was made available
to manufacturers supplying the three
SCIVICCS.

According to one Air Force officer,
that just isn’t so. According to a Muni-
'l'itll'l'g“ Board erruLut.ll:iw that 15 a

“very misleading” statement. According
to an Aircraft Production Board spokes-
man, it is silly. According to aircraft
|11|:I|_1rrtn rtl::rrumlhhves in Washington,
the allotment doesn't come near meet-
ing needs.
> NPA Rebuttal-NPA officials who
monitored the allotment can’t share the
alarm, and point out that, as Fleisch-
mann said, the allotments are for the

“most urgent” programs. The test was
whether deferring a project until the
first quarter of 1952 or later would harm
the defense effort. Any applicant turned
down now can applv by Sept. 20 for an
allotment for the frst quarter of 1952
for the same project. NPA planners
think the fourth-quarter allobment does
no harm to the defense effort,

They are getting plenty of argument.

Air Force won't sav niﬁfl;ﬂh how
much structural steel would be required
to meet the needs of its contractors, But
fairly rchiable cstimates range bebween
100,000 and 150,000 tons.

The fourth-quarter allotment for Air
Force contractors totals 31,273 tons.

P One-Third Equals 10075?—This, says
NPA, 15 100% of Al”s stated require-
ments. In contrast, A officials say that
applications for allobments sent to NPA
with Air Force endorsement totaled
considerably above that. A Munitions
Board official estimates that the allot-
ment to Air Force contractors 1s about
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one-third of the total the Air Force
sponsored.

The gulf between NPA and other
government agencies and the industry
apparently lies in a favorite government
word “screened.” What actually hap-
pened, 1t seems, 15 that an intra-agency
committee took requests from all those
wantimg structural steel, measured them
'ﬂgeli'fl&t a set of criteria, and said n
effect, “here, now ask us for steel for
only projects meeting these criteria.”
S50, the Air Force got steel for 100%%
of the projects meeting the enteria, But
the services and the industry might
irgue that the criteria were too strictly
applied. Here is the measuring stick
used:

e Facilities under construction to make
products urgently and directly required
by the Department of Defense and the
Atomic Energy Commission.

e Blast furnaces that are scheduled to be
completed before or in 1952,

e Steel producing or ﬁxmhms; facilities
scheduled to be completed this year.
 Important steel producing or finishing
filti]itit‘ﬁ owned by small business con-

FIRST PRODUCTION AERO COMMANDER ROLLS OFF LINE

Production rate of two Acro Commanders
week by November is expected at Tulakes
hr|:|url.' Oklahoma City, plant by Aero De-
sign & Engineering Co. First production
model recently came off the line, with five

cerns, generally scheduled to be com-
pleted durnng 1952,

In the Air Force view, the word
“urgently” in the first criterion certainly
must have been too strictly applied, be-
cause the AF has endorsed about 9,000
applications, and NPA has turmmed down
more than 4,000, But probably, in the
NPA view, the Air Force was a bit
liberal in its endorsement. One auto-
motive company has AlY endorsement
for about 62,000 tons. And vet fourth
quarter total to all AF contractors was
31,273,
> Research Not Urgent—That 15 some
measure of the bind mdustry fecls it 15
in because of the structural steel short-
age. A case in point might be Boeing,
which got no allotment in the fourth-
quarter listings released last week. It
already has started expanding 1ts wind-
tunnel facilities at Seattle for research
on the B-52. And at Wichita, Boeing
needs an electronics building in connec-
tion with B-47 production. Both of
those projects will have to be suspended
unless a revision is made in the fourth-
quarter allotments, or Boemg manages
SOE nth::r way out. As it stands now,
both B-52 and B-47 work is subject to
delay.

This had to be overlooked by NPA in
drawing up the allotments. That

more in the works behind it. Company took
over an empty aircraft hangar at Tulakes in
January, 1951, to set up this plant and says
it now has orders, with deposits, for 45 Com-
manders.
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agency's explanation is simple. The
fourth-quarter allotments are in the na-
ture of a “crash” program—it has to be
done right away. Rescarch work can
always wait, in the NPA view, and that
takes care of the windtunnel. As for
Wichita, work has been done out-of-
doors at Wichita before, and a few
months more isn’t going to make a lot
of difference, NPA feels,
» Little Now, More Later—NPA is in
somewhat of the position of the man
juggling a hot potato from hand to
hand until it cools. NPA defers some
construction the military savs is vital in
favor of construction that NPA insists
in the long run is going to help ease all
problems. So the largest allotment of
structural steel in the fourth quarter—
89,468 tons—goes to iron and steel com-
panies because by speeding the expan-
sion of their facilities you speed the
day when there won't be any structural
steel shortage.

By following this philosophy, NPA
hopes that there will be more structural
steel available next vear.

Of course, the other result of that

philosophy is to delay the day when the
Air FForee will get the planes and equip-
ment it says it needs. It pushes just so
much farther into the future the date
when the Air Force (particularly in ref-
erence to the B-52 and the Strategic
Air Command) will be in a position to
meet all its commitments.
*More And More—All of NPA's ac-
tions are pitched on the policy of ex-
panding the production base so that at
some future date—if the country did
not become involved in all-out war in
the meantime—there could be a tre-
mendous outpouring of materiel. To
most military and industry people in
Washington who are impatient to get
volume production quickly, this seems
a “guns plus butter” policy.

The feeling 15 growing among mili-
tary and industry people in Washington
that the Defense Production Adminis-
tration 1s more mterested in having the
curve of civilian output rise parallel to
the curve of defense production than it
15 in speeding defense production alone.

So, while it's true that greater struc-
tural steel allotments now to steel man-
ufacturers will yield more structural
steel later on, that additional steel ca-
pacity also will make possible a continu-
mg high level of civilian production.
Without the additional steel productive
capacity, civilian requirements might
have to be trimmed down.

But as if to confound critics of its
present policy, NPA’s fourth-quarter
structural stecl allotments dealt roughly
with general commercial construction.
stated requirements in this categorv
were 106,374 tons. Allotment 1s 12,055
tons, 11% of requirements. “Other in-
dustrial expansion’’—defined as indus-
trial machine equipment, textiles, chem-
icals, electronics and electrical equip-
ment, pulp and paper, etc.—fared some-
what better. Rrequirements were listed
as 121,723 tons, and allotments total
32,515 tons, 26%.

This allotment shades that of the Air
Force and is considerably better than
the 4,059 tons allotted to Army contrac-

(Continued on page 15)

SKYROCKET D-558-2, Navy-Douglas research craft which set new altitude record for man-carrving craft in Aung. 15 flight.

Details of Douglas Skyrocket’s New Record Flight

Recent flight of the Douglas Sky-

rocket piloted by Bill Bridgeman
shattered every existing altitude record
for occupied aircraft or balloons, the
Navy has announced. Navv refused to
give exact altitude attaned but it is
generally believed to have been 77,500
feet—over 14 miles. This is more than
a mile higher than the officially recog-
mized record of 72,394 set by a man-
carryving balloon 1n 1935, Douglas, it is
understood, set this “mile higher'” goal
as the last test of the Skyrocket hﬂ%ﬂrﬂ
turming it over to NACA.

The 45-foot research plane was
launched at 35,000 ft. after its rocket

14

fuel tanks were "topped off” from the
mother ship B-29. In threc seconds
Bridgeman had all four rockets going
and started up at a 65-deg. angle.
Within ten seconds the plane had
broken thru the sonic bamer (662
mph.) and was climbing away from the
carth at a speed of about 1,000 nules
an hour. Almost immediately Bridge-
man had to pull the plane into steeper
angle of climb to save power for climb
rather than speed. When the Sky-
rocket reached i1ts planned altitude,
Bridgeman leveled off to obtain high
speed performance data. After burnout,
Bridgeman glided down and proceeded

to make a perfect dead-stick landing.

Douglas engineers said the plane
could have gone higher on its Aug. 15
record-sctting test had the pilot Hown
a “'mussile-like trajectory” or straight
up. But Navy and Douglas spokesmen
said they were content to break records
gradually while providing maximum
safety for pilot and plane.

Adm T, F. Combs, Chief of BuAer,
said at conclusion of tests that much
credit for Skyrocket's success was due
directly to the personal effort given the
program by E. H. Heimemann, chief
engineer of the Douglas El Segundo
division.
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(Continued from page 14)
tors and the 7,506 tons approved for
Navy construction. Both the Army and
the Navy allotments are claimed by
NPA to be 1009 of “stated require-
ments —again on the same basis of mak-
ing requests meet the criteria.

NFPA adds that additional tonnage
will boost the Army-Navy-Air Force al-
lotments to 60,000 tons, but that proj-
ects which will get the additional ton-
nage have not been determined.

[ncluded among aircraft producers
allotted fourth-quarter structural steel:

Pratt and Whitney Aircraft: North
American Aviation; Fairchild Engine
and Airplane, for a guided missiles
plant; Goodyear Aircratt; Ford Motor
Co., for an engine plant: Piasecki Heli-
copter; American Brake Shoe Corp., for
jet engine facilities; Dresser Mfg. Co.,
for jet engine parts facilities; Lockheed:
Faton Mfgz. Co. for parts facilities;
Thompson Products, Inc.; Ford Motor
Co. for an airplane parts plant; Harris-
Seybold Co., for airplane parts facilities;
American Machine and Metals, Inc., for
aircraft instruments facilities; B. G.
Corp., for aircraft engine components
facilities; ;Gentral Electric Co., for en-
gine facilities; Creamery Package Mfg.
Co., for jet engine parts facilities:
Standard Pressed Steel Co., for aircraft
fasteners facilities; Monroe Calculating
Machine Co., for instrument facilities;
Wright Acro: Republic Aviation; Roots-
Connersville Blower Corp., for super-
sonic windtunnel construction facilities:
Bendix Aviation: Ex-Celle Corp., for
arrcraft parts facilities; Hughes Aircraft;
solar Aircraft, for jet engine compo-
nents facilities: Nash Kelvinator, for an
engine plant; Northrop Aircraft, for
guided missiles facilities; Fairchild, for
aircraft facilities; Hartman Electrical
Mfg. Co., for aircraft electronic controls
tacilities; Houdaille-Hersey Corp., for
aircraft components facilities, Douglas
Aircraft; and Whirlpool Corp., for facili-
ties to produce aircraft wings.

Wolfinbarger Named
To Air Support Unit

Maj. Gen. W. B. Wolanbarger has
been named Air Force representative
on the Joint Tactical Air Support Board
at Pope AFB, Ft. Bragg, N. C. He will
act as chairman of the board.

This is the outgrowth of an Army
plan to establish a joint airborne test
center which would be responsible for
development of requirements for tacti-
cal aircraft, airborne equipment and
tactics and techniques for support of
ground troops.

The center, established two years ago
by the Army was an adjunct of the
field forces. As orginally proposed
three years ago, the center would have
been a joint project designed to iron
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out and coordinate tri-service tactical
air-ground support matters. Air Force
at that time refused coordination and
thus Navy remained out.

» Initial Move—Last year, Air Force,
becoming aware of the increased pres-
sure for tactical air support in view of
the intermational situation, hnally set
up a “fheld office” at I't. Bragg's nearby
Pope AFB, which was supposed to co-
nrcﬂnate Army-Air Force tactical mat-
ters, The field office was manned by
representatives of the Eglin air proving
ground and Ninth Tactical Air Force
and cooperated with Army, but actually
HEEﬂm[JIIi?&'hE{] very little by way of
working out joint airborne problems.
The primary reason: It had no authority.

Army representative on  the new
Joint Tactical Air Support Board is
Maj. Gen. William M. Miley, director
of Army's airborne center. Navy has
thus far not named its representative
but is expected to do so shortly, a Naval
spokesman said.

While the Joint Tactical Air Sup-
port Board probably will not exercise
command authority as such, decisions
reached by the board and forwarded to
Defense Department staff agencies as
“recommendations” will be tantamount
to decisions, an Army spokesman said.

As a result, he added, the board is

likely to become the focal point of
procurement planning not only for
troop and cargo carriers, but in many
cases will also be the agency responsible
for formulating requirements for vir-
tually all tactical support aircraft.
» End to Friction?—This will go far, it
was cxplained, towards eliminating
much cause for disparity between what
Army wants for tactical air and what
it gets after the Army requirement
passes through Air Force agencies
to evolve aircraft specifications and pro-
curement of the end product.

In announcing Wolfinbarger's ap-
pointment as chairman of the new
board, Air Force said he would be sue-
ceeded as commander of the Ninth
Tactical Air Force by Maj. Gen. Ed-
ward J. Timberlake. Previously, Tim-
berlake was Deputy Commander of
Far East Air Forces. His successor has
not as yet been named.

In other Air FForce transfers, Maj.
Gen. Francis L. Ankenbrandt, former
Director of Communications, Deputy
Chicf of Staff for Operations, was
named Assistant Chief of Staff, Com-
munications, Allied Air Forces, Cen-
tral Europe, He will be succeeded by
Maj. Gen. Ravmond C. Maude, who
has been commanding general of the
1009th Special Weapons Squadron.

Brig. Gen. Donald ]. Kiern, who has
been Director of Research, Air Re-
search and Development Command,
Baltimore, Md., replaces Maude in
command of the 1009th. His successor
has not been announced.

NACA Test Program
Slashed by Congress

National Advisory Committee for
Aeronautics’ 1952 program for new
construction on test facilities has been

cut 50% by Congress.
NACA requested $13,300,000 lor

new projects for the '52 hscal year,
which started July 1. The budget ap-
proved by Congress and signed by the
President allows only $6,650,000.

The committee has discretion as to
how to apply cuts to its planned $13,-
300,080 program, which was to include:
e Langley Laboratory, $5,522,000 for
modernization of the 7-ft. by 10-ft. tun-
nel and building additions to the 16-ft.
tunnel laboratory.
¢ Ames Laboratory, $1,550,000 for
modernization of the 6-ft, by 6-ft. tun-
nel and heat transfer and low-density
apparatus.

e Lewis Laboratory, $1,805,000 for hy-
drogen liquefaction plant and high al-
titude fuels facilities.

e Wallops Island, $100,000 for service
facilities.

e Edwards Station, $4,323,000 for
flicht test facility.

During the year, NACA will also
move forward with development of its
phase of the unitary wind-tunnel pro-
gram: two supersonic aero-dynamic tun-
nels—an 8-ft. tunnel at Ames Labora-
tory and a 4-ft. tunnel at Langley; and
an 8-ft. supersonic engine test tunnel
at Lewis. gﬂngrcss has made $75 mil-
lion available to NACA to move full-
steam ahead with this program, of
which NACA has obligated $30 million.
The prospect is that the tunnels will be
completed in about two years.

In addition to the %6.650,000 for

new construction work, NACA’'s '52
fiscal year budget, as approved by Con-
gress, allows:
¢ For liquidation of construction con-
tracts already let, 511,700,000.
e For salaries and expenses, $49,250,-
000. NACA requested %55 million to
provide for 1,200 additional personnel
to sI:r:E up its activities to keep pace
with the expanded military research and
development programs.

NACA's total appropriation for the
52 fiscal year of $67,600,000 all cash,
compares with the $74,068,000 ap-
propriated the agency for the '51 fiscal
year—563,068,000 cash and $11 mil-
lion contract authorization.

Qantas Airways

Gets Plymouths

Melboumme—=The first two of four
Short Plymouths on order have recently
been delivered to Qantas Empire Air-
ways, which will use the four-engine
flying boats on Pacific Islands services.
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EAL-Pilot Pact Based on Mileage

Revolutionary agreement marks ALPA’s first success
in attempt to break away from hourly pay formula.

Eastern Air Lines has signed a revo-
lutionary contract with its pilots, pro-
viding pay for miles rather than hours
flown. The contract may set the pace
for the airline industry.

The new agreement also marks the
first success for the Air Line Pilots
Assn, in its attempt to break away from
the old pay formula based on hours
which has existed since 1934 (AviaTion
WEEE, Aug. 27, p. 63).

Highlights of the new contract,
which is retroactive to Jan. 1, 1951.
® Co-pilot pay after the first two years’
service 15 put on the same increment
formula as captain pay, at lower rates.
e Captain pay gains arc typified by a
jump from $1,220 a month to $1,361
for an eight-vear man flying a Constella-
tion.
® Co-pilot pay gains are typified by a
jump from $286 a month to $350 for
the beginner and by a jump from $565
a month to 3767 for the eight-vear co-
pilot.
® Mileage formula puts a premium pay
rate on pilot hours scheduled over 66
hours a month on a Super Constella-
tion, over 68 hours on a Constellation,
over 754 hours on a Martin 4-0-4 and
over 83 hours on a DC-4. This is the
amount of time, it is calculated, it
would take this plane to fly 17,000
miles.

The Eastern mileage formula pro-
vides one cent a mile lown by captains
the first 17,000 miles a month, 2 cents
to 22,000 miles, and 3 cents beyond.
Co-pilot mileage pay is half that. But
only the Super Constellation—just go-
ing into production—could fly 22,000
miles a month based on the agreed-to
pegged block speed for it of 260 mph.

The new FEastern contract sets a
precedent by providing mileage pay,
with increasing penalty costs to the air-
line for flving more than set maxi-
mums. But it is not a complete ALPA
victorv on that score—just the first sue-
cessful hattle.

Says the Air Line Pilots Assn. about
the new mileage formula: “This is not
a mileage limitation by any means—
but it is recognition of the problem of
the fast airplane and it is the first step,
and a big one, too, in the right direc-
tion—it reverses the old trend in the
mileage pav concept that a pilot should
(A) fly ‘free’ miles, (B) fly farther and
farther for less and less. . . . Tt is not
all we wanted nor all we will eventually
need, either, but we are on our way."
»Pay Formulas—except for co-pilots
their first two vears, pilot pav is figured
by a series of base pay, hourly pay,
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gross weight, and mileage. Here 15 a
summary of how Easterm's pilots are
paid now under the new contract, re-
troactive to the first of this year.

® Captain’s pay. First of all, captains
get base pay ranging from $250 a
month for a third-year man to $350 a
month his eighth year—$50 a month
more base pay than before. Then
comes straight hourly pay, unchanged
in the new contract. Next come gross
weight pay and mileage pay. Captain’s
gross weight pay is now 2 cents per
1,000 1lb. per hour flown, compared
with 13 cents before. Mileage pay—
the new ingredient—is one cent a mile
to 17,000 miles per month, two cents
to 22,000 miles and three cents over.
© Co-pilot’s pay. The co-pilots under
the new contract are paid by the same
kind of increment pay formulas as the
captains, but at lower rates, Before, the
co-pilot stayed as he started—on straight
base pay, starting at 5286 a month and
ending at $565 a month the sixth year.

Now the co-pilot stays on base pay
only two years—5350 a month the hrst
vear and $400 the second. Then he
cuts in on the increment pay.

Starting his third year, co-pilot now
hirst gets his mﬂntlﬂ}f base pay; that
starts at 5250 a month his third year
and increases $20 a month each vear;
it is the same base pav scale as the
captain’s. Second comes the straight
hourly pay based on the pegged speed
of the plane flown, with allowance for
day or night time higher rates for night,
as with captains.

Then there’s gross weight pay of 1
cent per 1,000 1b. per hour flown. And
the new mileage pay on top of that—
at half the captain’s rate; co-pilot
straight mileage pav is 4 cent a mile
the first 17.000 miles, 1 cent to 22,000
miles, and 1% cents beyond 22,000,

» Comparative Rates—Here is how the
new Eastern agreement affects the eight-
vear EAL pilot’s pav, compared with
the American emergency board recom-
mendation and the EAL pilot pay rate
in 1950). These monthly pav fizures are
for a pilot flying 85 hours, half dav-half

night.

DC-3

Captain Co-pilot

A board .......0c § 897 5628
1950 pay s vvvasan 897 565
New contract . ..... 1,013 622

DC+4
AA Board .0 $1.084 8731
Y950 v s 1,080 565
New contract ...... 1,184 693

Martin 4-0-4 or Convair-Liner

AAboard .. siniws $1.048 5711
1950 pay: cosoawnas  LEOH 565
New contract ...... 1,188 708

Lockheed 749 or Douglas DC-6

AAboard ......... 51,204 5777
1950 pay «cocovens 13220 565
New contract ...... 1,361 767

Lockheed 1049 or Douglas DC-6B

AA-board i:issvsns Sllb3 5545
1950 pay ...oe.00s  LZOL 565
New contract . ..... 1,201 783

The DC-3 co-pilot is a special case in
the Eastern contract. He gets base pay
plus an hourly rate instead of the incre-
ment formulas. This rate is: third year
$2.35 an hour; fourth $2.75, Ahfth
$3.15, sixth $3.50, seventh $3.40 and
eighth $3.20. Eastern expects to re-
tire its DC-3s by replacement.

» Other Pay Provisions—Also provided
in the contract are liberalized minimum
pav guarantees and expense allowances.

Co-pilot minimum guarantee on all
planes is: first vear $350 a month, sec-
ond %400, third $398, fourth $450,
ifth $503, sixth $553, seventh and
cighth $565.

Reserve captain mimimum  guar-
antee is 3400 flight pay in addition to
regular co-pilot base pay.

Expense allowance is increased to 35
cents per hour effective Sept. 1.

School pay is to be based on the
:IH’EI}IEE of the last three months’ earn-
ings during which no time was lost.

Vacation period is two weeks up to
a pilot's tenth year or service; then it
increases two days per vear of service.

Working overseas or in foreign coun-
tries, captains will get an extra dollar
an hour, and co-pilots 50 cents, for
flight time,

Battle Seen on

Control of NAL

A stockholders’ contest for control
of National Airlines appears likely at
the company’s scheduled annual meet-
ing Scpt. 27.

The insurgents are led by William
K. Jacobs, Jr., now a director of the
company but removed from the pro-
posed management slate,

Jacobs is opposing President G. T.
Baker's proposal to eliminate cumu-
lative voting bv stockholders. Jacobs
contends that such elimination would
strengthen the “dictatorial powers” of
Baker. The struggle centers around
Baker's alleged actions taken without
consultation of the board of directors.

From the literature issued by Jacobs,
it appears the insurgents do not plan
Baker's removal, but to surround him
with an independent directors’ board.
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MEDIUM BOMBERS—Korea raises the question: Tactical ace or tactical waste?

Flexibility Seen As Air Power Key

Claim is made that B-29 tactical bombing, properly
applied. would provide effective results.

By Alpheus W. Jessup

(McGraw-Hill World News)

Bomber Command, Far Fast Air
Force—One big revelation of the Korean
war is the flexibility of air power. And
onc of the most important lessons
drawn from the Korean experience is
that flexibility should become a primary
doctrine for the USAF.

Flexibility was first demonstrated
by the successful use of jet fhghters
for close support bombing missions.
Another demonstration is here in
Bomber Command., Having wiped out
its two or three strategic targets in
North Korea months ago, Bomber
Command directs its B-29s exclusively
on tactical bombing nussions.

»The Best Medium—It has proved
medium bombers can carry large bomb
loads and distribute them on worth-
while targets within the tactical zone.
In the opinion of many Air Force ofh-
cers, it has proved the need, and prob-
ably the absolute necessity, for medium
bombers in many tactical air operations.
One Strategic Air Command general
went so far as to tell this correspondent
that medium bombers pretty well out-
mode fighter bombing for many tactical
targets, New sights and bombing tech-
niques provide an accuracy which m
his opinion makes the medium bomber
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the most efhicient of the air weapons.

Not all of SAC shares this view. To
a large extent SAC, whose B-29 groups
make up Bomber Command, considers
tactical use of medium bombers n
Korea a waste of effort.

Maj. Gen. Emmett O'Donnell, who
headed Bomber Command for several
months, summed up SAC’s views re-
cently: “In the future they (big bomb-
ers) should be utilized by one com-
mand, the command that has studied
their utilization and knows everything
about it and they should not be givin
out pieccemeal to theaters where they
might be used improperly. 1 think
they might be sent against unworthy
targets.”

» The Debate—Careful analysis of the
record tends to support this contention.
Ignoring the publicity given “effective
bomb tonnage” (defined as bomb ton-
nage dropped north of the 38th Parallel
regardless of what it hit), it appears
that much of Bomber Command’s ef-
fort was wasted. Operations analysts
from USAF, however, estimate that
Bomber Command’s effectiveness was
only a fraction of what it might have
been. Using the record in Korea to
claim that medium bombers are inef-
ficient tactical aircraft is “nonsense.”
Limited as the data is, they claim that
it indicates that the medium bomber

is here to stay as an important part of
tactical air support.

The fault in Korea has not been the

medium bomber. It has been the in-
adequate development of methods for
attacking tactical targets. Bombing at-
tacks are successful only when the
bombs hit the target and explode in
such a way as to destroy the target or
render it unuseable to the enemy for
the maximum amount of time, Air
Force preoccupation with headline
hunting obscures this aim under a mass
of tonnage figures, the weight of bombs
released over enemy area, supporters of
the mediums say.
» Target Analysis—Until very recently,
little resecarch and development has
gone into target analvsis and target at-
tacks. By the end of World War 1I,
just such research and development was
a primary requisite throughout the Air
Force. As one analyst with broad
World War II experience put it
Bomber Command has forgotten how
it used to attain efficiency. Many
bomber officers haven’t read either the
basic studies on operations analysis or
the United States Strategic Bombing
Survey.

B-29 officers and O'Donnell bitterly
complained their attacks on bridges
during the early stages of the Korean
war were wasted effort. They were. They
knocked down few bridges. But they
assumed that bndge-busting couldn’t
be done, because it wasn't in the SAC
concept. They did not trv to find out
if it were possible to hit bridges effec-
tively with bombs from B-29s.

Recently, Bomber Command began

“clobbering hell out of bridges.” Re-
search and development of attack meth-
ods resulted in a drastic change in the
angle of attack against bridges. For
mne months, bombers had been attack-
ing at an angle of 20 deg. to the axis
with hardly ever a hit, But they kept
right on following the same method.
Now, they attack at a considerably dif-
ferent angle with consistently good re-
sults.
»Fuse Settings—Operations analysts
also think the bomb fuse settings had
a good deal to do with the im:ﬂ%:i:tiw:-
ness of bridge bombing. They point
out that 1/10 second error in fuse
setting can mean the difference be-
tween a successful bomb and an un-
successful bomb.

Major tactical targets for medium
bombers are rail marshaling vyards,
bridges—now that they can destroy
them—and airhelds. As to efhciency,
one B-29 can do the work of six B-26s
on a marshaling yard. Here too, re-
search and development of attack
method is essential.

For a long time, Air Force was
puzzled why yards weren’t kept out of
action longer, Besides blasting the
vards, they usually dropped several
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variable-delay  fused bombs,  which
should have kept bombing off for 24
hours, preventing repair work, The
heavy bombs penetrated deeply into
the yard and were self-buried. When
they exploded, all the blast and shock
effect was absorbed in the ground and
debris with no effect on reconstruction
overhead.

» Avionic Aids—A new major use for
medium bombers are attacks in all-
weather and at night against enemy
troop concentrations. Radar and other
new navigational aids and Shoran ac-
curately guide medium bombers to the
bomb-dropping point. Against troops,
the B-29s drop 100- and 500-1b. bombs,
with proximity fuses, which burst in the
air with devastating effects on enemy
troops. The accuracy of the navigation
15 so great that these bombs are
dropped at night within 400 vards of
our own front lines. -

Chinese prisoners have been terrified
by this weapon. They believe our radar
actually picks out troop concentrations.
Infantry commanders credit one B-29
dropping proximity-fused bombs with
routing a full enemy regimental attack.

The B-29 is not considered the ideal
aircraft for the job, but it is available
in large numbers and it can do the
job in the opinion of qualified airmen
here. It is believed that the B-47 would
be excellent for tactical bombardment.
» Unify the Air Force—What observers
believe is necessary now is unification
in the Air Force. Strategic Air and
Tactical Air must work together on
the development of medium bombard-
ment which can be switched from one
mission to the other as required by
the military situation. The alternative
is the utilization of air power by dogma.
~ 'There also is a need to swing Amer-
ica’s military publicity from the big
figures concept to the target destruc-
tion concept. The number of airplanes
airborne, the number of sorties flown
and the tons of bombs released are
meaningless fizures in war. Analvsis
of the great B-29 raids on Japan re-
vealed that the first 259 of the planes
over the target area accounted for 90
to 95% of the damage. Maximum
cfheiency would have been attained by
sending 200-plane attacks rather than
800-plane missions.

But in its battle for publicity with
the Navy, the Air Force couldn't get
the big play unless it sent large num-
bers of B-29s winging toward Tokyo.
The big figures concept in the long
run has a blinding effect on officers in
all services.

Finally, the Air Force, as well as all
the services, needs to develop its maxi-
mum potential through open-minded
research and development of its meth-
ods of attack. One of the great ex-
amples of this was Lt. Gen. Curtis
Le May's decision to send the B-29s

over Tokyo at 5,000ft. altitude,
Through late 1944 and early 1945 the
B-29s dropped their bombs from high
altitude with generally unsuccesstul re-
sults. Pilots and crews were disturbed
when the briefing officer announced the
altitude of 5,000 ft. for the Tokyo at-
tacks of Mar. 9, 1945. But the results
were tremendous and began the great
fire raids which destroyed so much of
Japan's principal industrial centers.

See Supersonic Jet

Delta Flying Boat

Research and design details of a new
flyving boat conhguration, blending
acrodynamic and hydrodynamic refine-
ments, were disclosed last week by
Ermest R. Stout, assistant to Convair's

chief engineer, in a paper presented be-
fore the joint conference of the Insti-
tute of the Aeronautical Sciences and
the Royal Aeronautical Society, at
Brighton, England.

Stout’s paper, “A Review of High-
Speed Hydrodynamic Development,”
described to the third joint conference
of this Anglo-American group the re-
sults of Convair's hydrodynamic expen-
mentation in Project Skate and its
delta wing expenence with the XF-92.

Drawing on this work, Convair’'s engi-
neers have produced data indicating
that the acrodynamic advantages of the
delta wing coupled with a new hydro-
dynamic concept of blanded wing-and-
hull design can lead to jet-powered,
supersonic, water-based aircraft.

(Aviariox WeEek will present further
details of Stout’s paper later.)

B-50 TAKES ON RESEARCH °*BOMB LOAD’

Trundled under the belly of Boeing B-50
mother ship, the tiny rocket-propelled Bell
X-1D (top photo) is prepared for flight. Just
prior to recent launching, X-1D suffered
mishap and had to be jettisoned, exploding
in mid-air (Aviation Week Sept. 3, p. 15).
Pilot had scrambled to safety before drop.

Instead of taxiing mother ship over pit con-
taining X-1D for attachment as heretofore,
B-50 is shown jacked above ground level
here. Lower photo shows X-1D bundled
into modihed bomb-bay of B-50, where it is
carried to altitude and released. Differences
from X-1 include protruding canopy.
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NOT A TOY but a production aid is this 1:48 scale model of Kaiser-Frazer Willow Run

plant, with replicas of Fairchiid C-119 on assembly line. K-F President Edgar Kaiser (right)
inspects 70 x 35-ft. layout with other K-F execubives.

Willow Run Getting Ready to Roll

Kaiser-Frazer expects to finish first C-119 this fall, with
a 3-a-day C-123 peak rate after Packet phase-out.

By Alexander MeSurely

Willow Run Airport, Mich.—In one
of the best laid-out aircraft manutactur-
ing facilities in the world, Kaiser-I'razer
Corp. is getting ready here to build
twin-engine transports at a rate which
may eventually reach three planes a
day, under present plans.

About one-third of the huge aircraft
plant is at present assigned for plane
manufacture, while the rest of the 3.5-
million sq. ft. facility remains for con-

tinuing automobile production.
Schedules call for the first Fairchild
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C-119 combat cargo transport to be
completed at Willow Run this fall,
probably in November. As usual, the
first several of the licensee's planes will
be assembled from parts largely sup-
plied by the parent company, Fairchild
Engine and Airplane Corp., from its
Hagerstown, Md., plant. _
» Later Plans—But as soon as 1ts own
roduction gets rolling, Kaiser-I'razer
opes to increase production of the
Packets gradually uE to beyond the 20-a-
month figure at the peak, before pro-
duction is phased out for the C-119,
and phased in for the second plane to

be built at Willow Run—the Chase
C-123 assault transport.

Plan is for the Willow Run phasc-out
on C-119s to be coordinated with the
phase-in of the Packet’s production by
Fairchild, in the plant operated by
Douglas in World War 1I at Chicago’s
O'Hare Aarport.

Kaiser-Frazer will build the C-119
fusclage and center wing sections out
to the nacelles at Willow Run, and 1s
subcontracting production of the outer
wing panels, booms, and tails to Gibson
Refrigerator Corp., Greenville, Mich.,
Whirlpool Corp., LaPorte, Ind., and
Murray Corp. of America, Detroit.

On a percentage basis it figures out
that Kaiser-Frazer is building 65% of
the airplane, after the first few units,
and that some 700 companies in 26
states are being used as suppliers of the
remaining parts and the materials.

» Plenty of Room—Actually the Packet
production at Willow Run will be
“small potatoes” compared to what was
done in the same facility in World War
I1I. The C-123 production scheduled to
follow will be a more complete utiliza-
tion of the big plant’s output potential,

Kaiser-Frazer plans to start one C-123
line paralleling the C-119 line as soon
as necessary tooling and fixtures can be
prepared, and after, as the C-119 line 15
phased out, will switch that line to a
second C-123 assembly setup.

With C-123 orders calling for ap-
proximately 3580 airplanes to be built
at Willow Run, and with two lines on
which to build them, it is estimated
that peak production of as many as
three airplanes a day may be achieved.

This is still considerably short of what
was done at Willow Run by the Ford
Motor Co., its original owner, durin%
World War II. Ford built a total o
8,509 Convair-designed four-engined
B-24 Liberator bombers and cranked
out 4,600 of these in one year (1944).

This breaks down to over 10 planes a
working day. At the peak, attained only
for a short period, Ford was completing
one Liberator an hour,

Probably the best gauge for compar-
ing the new planned production at
Willow Run with that of World War Il
i5 in airframe pounds. The C-119 air-
frame weight is about 27,000 1b. and
that of the Ford-built Liberators was
similar. The C-123 is somewhat lighter,
probably around 20,000 Ib.

(Airframe weight is defined as the
weight of the empty airplane minus
powerplants, wheels, tires, brakes, super-
chargers, auxiliary powerplants, remov-
able radio and electronic units, arma-
ment, starters, generators and batteries.)
» Machine Tools—Kaiser-Frazer is in
relatively good shape to start plane pro-
duction as far as general purpose ma-
chine tools are concerned, but still
needs special purpose tools. Soon after
the automobile company knew it had
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the C-119 licensing agreement firmed
up with Fairchild and AMC, its tooling
engineers were sent down to Marietta,
Ga., to select large quantities of gen
eral purpose tools from the Air lurLE
reserve storage. They got in early
enough to get excellent tools. These
have already been transferred to Willow
Run, and are being placed according to
a very elaborate scale model production
layout which Kaiser-Frazer has laid out
on a balcony overlooking the produc-
tion area.

Edgar Kaiser, president of Kaiser-
Frazer, says that his company is now
turning out 200 automobiles a day at
Willow Run, a considerable drop from
the peak F[U'Eilll:_hml of 1,200 cars a day.
But he expects the aircraft pmductmn
to about equal his auto production, in
dollars, by about May of 1952, when
the p::.a].. under present schedules will be
reached.

OUR EXPANDING
INDUSTRY

AC Spark Plug division of General
Motors is preparing to tool up at Flint,
Mich., for production of gyroscopic
gunsights for the USAL. . . .

AiResearch Mfg. Co. of Arizona has
started assembly operations of electronic
analogue computers and cabin pressure

regulators in its new 70,000 sq. ft. plant
at Sky Harbor Airport, Phoenix. The
plant now employs 170, .

American Brake Shoe Co. will build a
foundry at Medina, N. Y., to produce

parts for Wright Acronautical Corp.’s

J-65 Sapphire turh{}]ﬂ't engine. 'The
foundry will be ready in the spring of
next year and will be operated by the
company’s Engineered Castings di-
vision. . . .

Baldwin-Lima-Hamilton Corp., Eddy-
stone, Pa., has gotten a contract from
Wright Aeronautical Corp. to manu-
facture turbines for the J-65 Sapphire
jet engme. . . .

Collins Radio Co. will lease a 50,000-
5q. ft. new plant to be built in the
Trinity industrial district of Dallas,

Tex., located near the firm's present

20,000-5q. ft. factory in that area. Col-
lins is working on a backlog of over
$150 million. . ..

Convair's Guided Missile division 15
expanding its Pomona annex facilities
by 15,000 sq. ft. Division is also leas-
ing nearby vacant storage lot to provide
temporary additional engineering lab-
oratory activities. . .

Fox Edge Co., Inc.,, Lowell, Mass.,
has recen th mrnpleted an expansion of
its parachute cord productive capacity

which will boost output 100%. . . .

Humphrey, Inc., San Diego, has be-
come affiliated with Pacific Scientific
Instrument Co. to take over the de-
sign, development and production of
acronautical guidance and control units
of Humphrey-Watson Co.

Lockheed Aircraft Corp., will open
a 48,000-sq. ft. feeder plant in Bakers-
field, Calif., for subassemblies of mili-
tary or Emnmercni planes. The plant,
which will be in operation in 60
days, will employ 250-300, mostly
WOmern. . . .

Metals Processing division of Cur-
tiss-Wright Corp., has acquired the
Otis Elevator Co. works in Buffalo,
N. Y., having 144,000 sq. ft. of build-
Ing area. Dmsmn will work on ad-
vanced metallurgical techniques to be
used in the production of jet en-
gines. . . .

Neomatic, Inc., Los Angeles, has
doubled capacity to produce electronics
components by moving to larger quar-
ters at 11632 San Vicente Bivd., Los
Angeles 49, . .

Majestic Aircraft division, Metal Spe-
cialties, Inc., Moosup, Conn., has con-
tracted with Glenn L. "uhrtm Co. to

build ailerons for the PS5M-1 Marlin
flying boat. . ..

Temco Speeds B-47 Work Along the Right Track

More production speed and conserva-
tion of vitally needed Hoor space stem
from an elevated track arrangement to
facilitate equipment installation 1 Boe-
ing B-47 rear fuselage sections being
built by Texas Engineering and Mfg.
Co.

Temco engineers designed this pro-
duction facility as a substitute for carry-
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ing each fuselage section in its own
jig consisting of two scaffold-like stands
attached to each end by support rings,
then mounting the entire jig on wheels
m order to facilitate movement on floor
tracks.

In the new arrangement, the scaffold
stands have been eliminated and the
wheels have been welded directly to the

jig support rings to support the section
on the double elevated track, allowing
closer grouping of units.

Platforms also were introduced which
could be suspended from the support
rings and major fittings or mounted on
the track along which the fuselage sec-
tion moves. This eliminates bulky floor
work stands.
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When it comes to SERVICE on Hardware and Fittings
DUMONT is your next door neighbor!

Always in a position to help meet your

most urgent schedules.

With offices and warchouses across
country DUMONT is especially organ-
ized to serve the aircraft industry only. Y
They distribute for the nation’s most
reliable hardware manufacturers. They
are staffed wicth people who know

Execurive Othces

1401 Freeman Avenue
Long Beach 4, California

DALLAS
Phone: Dixon 5585

Phone: Victor 4901

DyMamrﬂ wznmr

¢ Tag

L -|'_H

KANSAS CITY

|1‘.|'_._'_

DAYTON
Phone: Michigan 3171

:r.-"rrr.-:.g,r’]'. and who know how to service
your requirements promptly,

With inter-branch communication. ..
with extra allotments for the emergen-
. with quality control 1LLnrd1ng
to GOVERNMENT regulations ..

DUMONT 15 :
for all types of fasteners and httings.

faicthful source —

Phones: 904931
WUX-Long Beach
Teletype LB 88-138

NEW YORK CITY
Phone: Rector 2-5999
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® World famous work horse of the sky, the
Douglas DC-3 is now starting a new career in the
Navy under a new name and with a new look.
Completely modernized and known commercially
as the Super DC-3, new fleets of 100 of these
rugged transports will add greatly to the Navy's

air lift under the designation: R4D-8.

With new swept-back wings, more power,
greater speed, longer range and increased pay-
load, the R4D-8 represents real economy:.

DMM

DoUGLs

WORLD'S

LARGEST BUILDER OF AIRCRAFT

At a fraction of the cost of a fleet of new trans-
ports, the U, S. will get a proved airplane that
presents no new problems in personnel training,
maintenance or parts supply.

Whether the need is for modernizing a well-
proved design, or providing entirely new speed-
of-sound aircraft for our defense, Douglas can
meet the challenge with its 30 years of experience
and the trained-skills of long-time employees.
Douglas Aireraft Company, Inc.

Skilled engineers and technicians
find Douglas a good place to work !

FOR 30 YEARS =~

MILITARY AND COMMERCIAL TRANSPORTS

FIGHTERS >~ ATTACK PLANES =~ BOMBERS = GUIDED MISSILES > ELECTRONIC EQUIPMENT +~ RESEARCH
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USAF CONTRACTS

Air Force contracts announced by
Air Materiel Command for the weck
ended July 27 included 120 valued at
“over $250,000." In this issue, Avia-
TioN WEEK completes the listing begun
last week.

Alreraft Tools, Ine., Loz Angeles, dim-
pling unit-pneumatie portable, Cl. 1TA, over
250,000,

AlResenrehh Mfg., Co., div.,, of Garrett
Corp.,, Los Angeles, spare parts for actua-
tors, motors, thermostats, ClL 03C, 155
items, 363,489; airplane coolers, steel, Cl
03F, 310 ea., $78,015

Alrequipment Co., Burbank, crash truck,
foam care funnel, ClL 12, 850 en., $43,214.

Alr Products, Inec.,, Emmons, Pa,, malnte-
nance parts for the A-1 generator, ClL 13C,
57 Items, $121,5675.

American Coleman Co., Omaha, Incorpor-
ating of engineering changes to wvehicles,
ClL 198, $109,073.

American Plpe & Steel Corp., Alhambra,
Calif., hydrant refueling systems for servie-
ing alreraft from tank ear sidings, Cl. 13,
over $250,000.

American Poeumuatie Tool Co., Los An-
geles, riveting hammers, Cl. 17A, 607 es.,
344,302,

Ameriean Type Founders, Cincinnati, re-
pair of Weberdorf presses, 1 job, $45,000,

Ansonla Elestrienl Co., Ansoniz, Conn.,
telephone cable, CL 08F, over $2060,000.

Antenng KResearch Laborntories, Ine.,
Columbus, 0., dummy load, Cl. 18J, 213 ea.,

36,740,

5 Apex Machine & Toeel Co.,, Daylon, alr-
eraft hardware, CL 044, 156,000 ea., $§67,500.

Aro Equipment Corp.,, Bryan, O., wrench,
pneumatic & data, ClL 17TA, 766 ea., §77,408,

Atlantie Parachutes Corp., Lowell, Mass,,
parachutes, CL 20, over 250,000,

Bendix Produots div.,, Bendix Aviation
Corp.,, South Bend, test stand assembly,
direct Injection, fuel, nozzle, Cl 17C, over
$260,000.

Rill Jack Scientifie Instrument Corp.,
golana Beach, Callf., S-11 camerag, related
equipment, spare parts and data, ClL AF
10A, over F200,000.

Board of Regents, University of Calif,
Berkley, to subcontract with Linfield Col-
lega, for development of a field emission
type cathode, $50,000, :

Boeing Aleplane Co., Seatlle, engine
ground test program, $210,000.

Bolsey HResearch & Development Corp.,
New York, cameras, 12 ea,, $72,000,

Brown-Brackmeyer Co., Dayton, buffer
% polisher bench type, CL 1TA, 131 ea,,
$28,521. .

Brunswick, Balke, Collender, Chicago,
components of agrial delivery kits, platform
assambly, crash frames, barrel bars 7 etg,
L 20, over $250,000,

4. Bochsbanom & Co., Chicago, additional
emergency sustenance kits, CL 130, 1,250
ea., $70,425, recreation kits, ClL 37, 600 ea.,
$102,500.

Butler Mfg. Co., Kansas City, trailer, CL
19B, over §250,000; mockup, drawing ;
trailer, engineering data; spare parts, CL
1898, over $3250,000,

Berlin & Jones Co., Ine, New York, cor-
respondence envelopes,

Cal-Aero Technical Institute, Glendale,
Calif,, training of 300 AF personnel as
alrplane and engine mechanics, over 3350,
LILLR

Camen Curtains, Ine., New York, cargo
parachute, Cl, 20, over 250,000,

Cappel, MacDonald & Co., Dayton, Kits,
smergency sustenance, Cl 13, over $250,000,

Central Missouri State College, Warren-
burg, Mo., furnishing of necessary facilities
and training for 575 AF personnel as clerk-
typlste for 12 weeks, $241,210,

Century Engineers, Ine., Burbank, fuel
tanks, 12 items, 359,653

Century Sportswear, Philadelphia, trou-
zars, Cl, 13A, over §350,000.

Cessna Alreraft Co., Wichita, spare paris,
) 014, over $2560,000.
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Cineinnnti  Eleetronfes Co., Clincinnati,
radio recefvers, R-TTAJARC-1, CL 16A, over
F250,000,

Cincinnatl Lathe & Tool Co., Clncinnatl,
drill preéesses : lathes, Cl 17A, over 3260,000 ;
drill press, Cl. 1TA, 60 ea,, $77,470.

Clark, David Co., Worcester, Mass., suits.,
Aving, Cl. 13A, over $250,000,

Cleveland Poneaomaitle Tool Co., Cleveland,
gruss alr springs maintenance parts, Cl
18C, over 5250,000,

Cleveland Steel Barrel Co,, Cleveland,
metal shipping containers, CL 43, ? Items,
75,600,

Colorado Agricultural & Mechoaobeal Caol-
legwa, Fort Collinz, Colo,, fTurnishing of neces-
gary facilities and training for 250 AF per-
sonnel as meat and dalry Inspectors for
16 wh=, $1432,516.

Columbus Flyers, Englewood, Calif.,
training of 300 AF personnel in 36 week
coursge and A & E mechanles, over 250,000,

Consolidated WVuoltee Aircraft Corp., FE
Worth, repair, rework, modifieation nml
overhaul of government furnished parts,
176,000,

Continentnl Motors Corp.,, Mu=kegon,
AMich., PC-10 Packette type engines, CIL
19C, over §230,000,

Craneer Posture Chalr Co., Kansas City,
Mo., typist & clerical chair, ClL 40A, 3,750
ei., $TU,THE,

Crawford Mfg. Co., Richmond, colton
muslin parachute, Cl. 20, over $250,000,

Curtls Laborntories, Ine., Los Angoles,
lenses, 143 ea,, $63,400.

Helene Curtis Industries, Chicnigo, A-104
dryvers, Cl. AF 10E, B0 en., $78,127.

Dana Corp., Toledo, spare parts, 1 19C,
&) Items, §42,017.

NDouglas Alreraft Co.. Santa Monica, seryv-
fees and materials necessary to perform
structural repair of aireraft, CI, O1D, $101,-
025.

Drybnk Corp., Binghamton, N, Y., jacketls,
fiving type N-2A, Cl 13A, 6,588 en., §i21,-
851 ; suits, flving, CL 13A, 2,000 ea,, $127,-
800+ Jackets, CL 13A, over 5250,000.

Eastern Stninless Stesl Corp., Baltimore,
gtainless sheet for supply & maintenance
program, over $250,000

Sigmund Elsner, RBed Bank, X, J.,
trousers, Cl. 13A, over :2050,.000,

Elastle Stop Nut Corp. of Amerien, Union,
alirceraft nuts, CL 04A, 5,541,300 ea., §337.~
648,

Emerson Electrie Mfg. Co., S5t. Louls, air
clreulating fan, Cl 34 B, aver £350,000,

Falrchildl Camern & 2 Instroment Corp.,
Jamaliea, L. [, photo equipment, spare parts
& maintenance data, Cl. 10A, over 2250,000 ;
photographic eameraz & equipment, spare
partg and data, over 250,000 ; developrment
of experimental shutters manuals and draow-
ings, 1 shutter, 6§ manuals, 1 =et drawing,
£50.605 : camera, spare parts & data, ClL. AP
10A, over 2250.000: eamern, magazine,
spare parts, data, Cl. AF 10A, over $350,000.

Farrand Optlieal Co,, New York, design
and developmeént lens, Cl. 10A, $82,847.

Fashlon Frocks, Ine,, Cineinnati, parp-
chutes, harnesses, Cl 20E, over §250.000;
parachute packs, CL 208, 2,149 ca.p $113,-
205.

Fedeéral Mg, & Engineering Corp., Brook-
Ilyn, raille et AN/GRC-32, Cl, 1B, over
250, 001,

“The Fastest Growing
Co.In The Industry”

DRAFTSMEN

and

ENGINEERS

With

Aircratt Experience

On

AIRFRAMES
« CONTROLS
« ELECTRICAL
INSTALLATION
« POWER PLANT
INSTALLATION

Also

Stress, Weight
and Vibration
Engineers

Premium Pay for Owertime. Excel-
lent Company Benefits, Pald Vaca-
tion & Holidays. Real Opportunity
o Advance With a Leader In The
Rapidly Expanding Helicopler Indus.

try.

Write. Giving Delailed Hesume of
Experience & Education fo — Engi-
nearing Personnel Manager

PIASECKI
HELICOPTER CORP.

Morton.Pa.

A Philadelphia Suburb
MEAR SWARTHMORE

23



I Federal Motor Truck Co., Detroit, spare
parts for C-2 truck tractor, ClL 13C, 22
items, $40,549.

Gallngher & Sons, E. A. Philadelphia,

storage of AF pgeneral purpose wvahicles,
over $250,000.,
- Garden City Plating & Mfg. Co,, Chleago,
floodlight, CL 08A, over $250,000; floodlight,
: Cl. O8A, over 32560,000,

General Electric Co.,, Schenectady, stand-
test, aluminum, Cl. 17C, 24 ea., $36.376:
parts for motor assemblies, ClL 030, 45

Items, §70,000{ tube electron RMA, CL 16E,
over F250,000.,

General Fireproofing Co., Youngstown, 0.,
steal, Nat-top desk, ClL 40A, over 3$250,000:
steel, flat-top desks, over £250.000.

Giibbs Mfg. & Research Corp., Janesville,
wis,, radar Indicator group, CL 16A, &
itemis, §49,005 ; components of a complete
system of Doppler Drift attachment, CL
16A, 13 1tems, $214.586.

Goodall Fabries, Inc.,, New York, cloth,
cotton duck, CL 21, over $250, 000,

Goodyear Tire & Rubber Co.,, Akron,
5 wheel assemblles and brake aszemblies,

ClL 038, 2,213 eéa., $156,654.
C. H. Gossinger Mnachinery Co., Dayton,
il"e shapers, CL 1TA, 28 ea., $161,402,

Granberg Corp., Oakland, alreraft fuel
meters, spare parts, & data, ClL 13C, over
2250,000.

Greer Btop Nut Co., Chleago, alreraft
nuts, CL 04A, 15,174,200 ea., $158.0B2.

Griffith Ladder Mfg. Co., Malden, Mass,,

ORIGINATOR OF MICRONIC FILTRATION

One out of every four tons

i

. a
-

inn

1

wooden Jadder § ft,, CL 19A, 3,678 ea.,
#00,846,
@ @ @
existing Guardite compression chambers, o ulr rel 1 Ies on
CI = d w over 250,000,
ﬁgglng ﬂ,n eur Hammond Mfg. Corp., Pasadena, traller, ok
t¥ype K-1, ClL. 13A, 166 en,, 365,525, g,
Brad Harrison Co.,, Oak Park, Iil.. ecable
assembly, ClL. 08B, 2,300 en., 382,472,
Heag Knitting Mills, Ine,, Yonkers, N, Y.,
Hercules Motors Corp., Canton, 0., spare
parts for Hercules engines, CL 100, 197 o R oL s
items, 3219 941, _ BTN e P L L e 5, W — T P
§56,626. el T e y :
Hewitt Kubber div.,, Hewitt Robins, Ine., ' N x - .
gasoline hose, CL 1%, over §250,000, W s W TR 3 g r N S
and that’s one more reason *
. . . Hirsch, Gustiav Org,, Inc., Columbus, fur- ; ® & @® o] B 3 T d
than in today’s high speed, long range planes. nish services of telephone construction e RN S L T e Y ¥ y,
That's why manufacturers and the U, S, A. F. turn crews, cable splicing crews, and one in- et ik e -
staller crew, §23,000, | w e VIu Ion "e
to Bendix-Skinner filters. They know from past House of Swansdown, Ine., New York,
- _ DSty Fearless Corp., Los Angeles, L e R
that nine times out of ten Bendix-Skinner filters magnzines, spare parts, special tooling, 200 TR 2 E | ity e
. ofen O B Dt et ““flies THE MOST PASSENGERS
will supply the ‘‘finest"” answer. Why not let spray, sensitized materials and drawings, s PR R ST b
1 set, 3.15,0086. ) i -
: ' 0 alr ecirculating fan, CL 34B, over 2250 000, |
BT A, and THE MOST AIR MAIL
al flow rafes from fo q.p.m. ressarch for design of cantilever hangar . -
and hose hangar, $56,000, b

Guardinn Electrie Mfg. Co., Chicago, re-
Harmon Equlpment ©Co., Los Angeles, sl I EI I n‘ ' I T n I I =
glove Inserts, 74,120 pr., mitten inserts.
H & E Distributing Co., Ine, Oklahoma ’ st 'y
Hinson Mfg. Cn., Waterloo, Iowa, flvers P S
WAF patterns, Cl 13, 88 oa., $37.250.
; ? g R
Bendix-Skinner filters solve your problems too? Hubbard, Dilley & Hamilton, New York, F
archltect, engineering service, $46.348,
l:i:ly;wml#ﬂ! Pneumatie Tool Co,, Aurora, e -
_EI.:-, alr hammers, electric drills, =anders & .
impact wrenches, Cl 1TA, over 250 000, . [ ] A & J

D f A - t layvs, Cl 16E
e en$e gﬂ.lns Guardite Corp., Chicago, modifleation of
r = R - o rem "1 traller-oil servicing, Cl. 19E, 3 ea., $37,105.
Cl. 13A, 24,096, $136.892,
Hell li:-u._, Milwaukes, F-0 refusllng trallers b
for refueling B-lIf & other large aircraft, A o
ClL 198, over 250 000, - : IS : e o
- . i o
City, alreraft parts, Cl. 01D, 1-22 Items, A At o T £ S |
There can be no more demanding job for filters clothing bag, Cl. 13C, over $250 000, i 35 g e e % i
experience, as well as current operational records, Houston sk
Over 350 Models providing filtration onter Fan & Ventilating Co., Memphis,
Ingersoll-Rand Co., Cincinnatl, com- 1

pressors, CL 1TA, over 282560.000. A e o T LI W [ L
Institute of Applied Arts & Sclences, ol Sl BEL S L T e R e T -
Brooklyn, furnishing of necessary facilities A R s ek y b
and training for 180 AF personnel as dental i e s e
| lab technicians for 26 weeks, over $250, 000, ; : A gfj*bﬂ! ,
| Internationnl Latex Corp., Dover, Del,. 3 - LB e L_"_’.'?'r"' 3
| helmets, type K-1, CL 13A, 106 ea., 366,664, = ;
|l"l-'ir|j:' Air ‘.-'I'I.Iltl" 'l__:ll.__ Iﬂ:'ll' T*'IET“]‘L". PAra-

chute eguipment, CL 208, over $250 000,
Jackson Elecirical Equipment Co., Day-
ton, tester, varlable eapacitance, Cl. 17C,

SKINNER' PURIFIERS DIVISION OF -1, 86 ea., $50,699,

1507 TROMBLY AVENUE, DETROIT 11, MICHIGAN Jickson, Keene 8., Glendale, gun sight

parts, Cl. 11B, 101 ltems, $176,460. 50 West S0th Streef, Mew York 20, M. Y.
Experl Salet: Beadin Inlersational Division, 72 Filth Ave, N.T.1I.H.¥Y. AVIATION CORPORNATION ) Kansas State Teachers College, Emporia, EHEll 0“- couplu" 100 Bush Street, San Fronclisco 6, California
Kan., furnishing of necessary facilitles and

Dise-type Pleated-type
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tralning for 675 clerlk-typists for 12 weeks,
over $250,000,

Kearfott Co., Ime., Littla Falls, N. J.,
master indieators, CL 065A, 100 en., $245,000,

Kearney & Trecher Corp., Milwaukes,
#3 universal milling machine, CL 1TA, 9 ea.,
£54,695.

Kindred Aviation Corp., Burbank, gen-
erator type R-1, s/n, 4224-200-3, Cl. 03,
330 ea., $51,150.

Kollsmnn Instrument Corp., Elmhurst,
L. I, N. Y., pilot's standard compass, spare
parts and data, 3,543 ea., $59,437.

Kops Brothers, Ine., New York, flying
guits, over 250,000,

Kuehne Mfg., Co., Mattoon, Ill., stesl
chair, Cl. 40A, over $250,000.

Lambert Engineering Co., 3t. Louis, ejec-
tor type B-5, 24 en., ejector type B-4, 24
en,, $192,078.

Lear Ine.,, Grand Rapids, components of
autopilot for Navy, CL 05F, 1T Items,
$25,261.

Le Tourneau Technienl Institote, Long-
view, Tex., furnishing of necessary facilities
and tralning for 854 AF personnel in basic
automotive preventive maintenancea for 3
weeks, §$156,607,

Lincoln Metal FProducts Corp., Brooklyn,
metal shipping containers, Cl. 43, 4 Items,
$151,986 ; metal shipping containers, Cl. 43,
over $200,000.

Lindberg Engineering Co., Chicago, elec-
tric heat treating, furnace & generator, Cl.
1TA, 10 ea., $346,673.

Lion Uniform Co., Dayton, =shirts and
trousers, Cl. 13A, over $250,000.

Lockheed Alreraft Corp., Burbank, kits
and assemblies, sub-assembliez, Cl. 01L,
210 ea., $114,240.

Louisiann FPolytechnie Institote, Ruston,
l.a., furnishing of necessary facilities and
training for 676 AF personnel as clerk-
typists for 12 weeks, over 2250,000,

Lowther, Harry A. Co., Shelbyville, Ind.,

FOR THE
JOB

Tailored to fit!

That's the way Sprague likes to make radio interference
filters for aircraft electrical and electronic equipment. Sprague
filter engineers have a wealth of experience in designing in-
genious mounting arrangements and case shapes to fit in
cramped quarters. Moreover, the filters they design to meet
these tough mechanical requirements have excellent insertion
loss characteristics and are designed to withstand aircraft
operating temperatures, vibration and shock beyond the

stiffest specification limits.

Write today for help in solving your radio noise filter

problems!

PIONEERS

IN ELECTRIC AND

26

THE
RIGHT

R=F NOISE FILTER

.
":'e‘.l-‘h
S

FILTER DIVISION

SPRAGUE ELECTRIC COmPANY

NORTH ADAMS, MASSACHUSETTS

ELECTRONIC DEVELOPMENT

333 towing wvehicles, engineering datao,
maintenance data, spare parts, Cl. 1YE,
over 2250,000,

Lyon Matnl Prodoets, Ine., Aurora, LI,
work benches, CL 1TA, over $250,000,

Mallory, P. R. & Co.. Ine., Indlanapolis,
rectifiers, Cl. 1TA, 248 ea,, $103,850.

Marlow Pumps, Ridgewood, N. J., pump
kits, maintenance data, spare parts; engl-
neering data, Cl. 19C, 202 ea., £160,000.

Marmon-Herrington Co., Indianapolis,
type 0-10 ecrash fire trucks, ClL 1B & C,
over $250,000,

Melnerney Spring & Wire Co., Grand
Hapids, cargo parachute, ClL. 20, over $230,-
000,

Mcochkay Producis Corp., Sayre Po., cargo
parachutes, Cl. 20, over $250,000.

C. H. Masluind & Sons, Carlisle, Pa.,
trousers & jackets, CL 13A, over 250,000
jackets, alr, CL 12A, over $2a0,000; cotton
duck cloth, Cl. 21, over $250,000,

Meder Mg, & Dist. Co,, Tucker, Ga., table,
wood, dining hall, Cl. 40A, over $250,000.

Metal Industries, Ine., Indianapollz, metal
shipping contalners, Cl. 43, 4 ea., $200, 250 ;
metal shipping contalners, Cl. 43, § Items,
$R84.345.

Miller Equipment Ceo., Franklin, Pa..
parachute harnesses, Cl. 208, over $250,000.

I. Miller & Sons, Inc., Long Island City,
eargo parachute, Cl. 20, over 3$250,000,

Miller s, Willlam & Assoc., Montgomery,
Ala., services, overhaul Marines engines,
$123,000.

AMine Safety Applinnces Co., Pittsburgh,
nxygen pressure masks, Cl. 13C, 4,968 ea.,
$94,429: mask-oxygen npressure, Ol 130,
over $250,000.

Mirnx Chemical Products Corp., St. Louis,
imetal shipping contalnars, Cl. 43, 60,000 ea.,
$131,010: metal shipping oontainers, CI.
13, 2 items, 354,483,

AMlotech & Merryweather Machine Co.,
leveland, metal shapers, ClL 1TA, over
250,000,

Natlonnl Auntomotive Fibres, Datroit,
cargo parachutes, ClL 20, over $250,000,

National Products Co., Grand Haven,
Mich., work benches, waod tops, Cl 1TA,
0056 ea., ¥65,490,

National Store Fixture Co., BEaltimore,
table, wood, dinlng hall, Cl. 40A, over
£250,000.

Niles Tool Works div., Baldwin-Limna-
Hamilton, Corp., Hamilton, wing turret
lathe, CL. 17A, over £250,000,

Norcor Mig. Co., Green Bay, Wik, tablet
arm chajrs, Cl. 40A, 15000 ea., $127.9%80.

Northrop Aeronnutieal Institnte, North-
rop AJ/C Ine, Hawthorne, Calif., furnish-
mg of necessary facilities & tralning for
110 AF personne]l in airframe repalr man
training for 16 weeks, over $250,000,

Northrop Ajireraft Ime., Hawthorne, tech-
nical data, CL 30B, $35,517.

Northwest Missouri State College, Marys-
ville, Mo., furnishing of necessary facilitles
and training for 675 AF personnel as clerk-
typists for 12 weeks, over $250,000,

Nuare Co., Chicago, light spare parts, CL
AF 108, 238 ea., 69, $172,308 ; photo tanks,
Cl. AF 10R, 1,938 ea., $21,095,

Ohio Chemicals & Surgical Eguipment
Co., Madison, oxygen equipment, ClL. 131C,
30,789 ea., $125,680,

Olympic Radio & Television, Ine., Long
Izland, radio set ACR-6T4A, Cl. 16B, over

=n0,000,

Oklnhoma A & M College, Stillwater,
Okla., furnishing of necessary facilities and
training of 2756 AF personnel as stenos for
26 weeks, over £250,000,

Osborne Colnage Co., Cincinnatl, plunger,
parachute harness, ClL 13C, 222,518 $105.-
815,

FPanellit, Inc.,, Chleago, complete Instru-
mentation for AEDC, over 3250,000,

Frrks College, St. Louls University, B, St.
Louls, training of 3200 AF personnel as air-
plane and engine mechanies, over £950,000,

Fenneylvania Transformer Co., Canons-
burg, Pa., power transformer, over 5250.000.

Perkine Elmer Corp., Glenbrook, Conn,,
cone assembly, engineer data, Cl. AF 10A,
77 ea., $224,080,

Perney Equlpment Co., Columbus, heat
treating furnace, CL 17A, 13 ea., $30,241.

Fesco Products, Borg-Warner Corp., Bed-
ford, fuel booster pumps, CL 031, T00 ea.
08,188,

Philco Corp., Phlladelphia, training of
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_ EFFECT OF
ENGINE SPEED

FIG. 1

L0DIUM COOLED
VALWE

WHY

SODIUM COOLED
VALVES P

LAST LONGER

FIG. 2

VALVE TCMPERATURE

()

ENGINE SPEED

VALVE TEMPERATURE

==— LEAN

FUEL-AIR RATIO

Tl MAXIMUM ECONCMY AND FOWER TOMES (X AMND T) MAY
VARY DIFINDING ON INDIVIDUAL ENGINI CHAKACTERISRICS

The trend in modern engine operation 18
toward higher speeds and more economical fuel-air
ratios, resulting in higher temperatures for many oper-
ating parts.

Higher temperatures of exhaust valves, for instance, are
the dominant factor limiting valve life, sharply reducing
the valve material’s resistance to corrosion and distor-
tion, and definitely limiting its life under fatigue condi-
tions. Reducing valve temperatures, therefore, lengthens
valve life amazingly; this is best accomplished by in-
ternal cooling as shown in the accompanving graphs
based on recorded test data.

‘1g. I shows effect of internal cooling of valve over the
engine speed range. Fig. 11 shows lower valve temper-
atures of the sodium cooled valve for various air-fuel
ratios.

Eaton engineers will be glad to work with vou
in applyving the benefits of sodium cooled valves
to your engines.

Nl MANUFACTURING COMPANY
CLEVELAND, OHIO
VALVE DIVISION: 9771 FRENCH ROAD + DETROIT 13, MICHIGAN

@ PRODUCTS: Sodium Cooled, Poppet, and Free Valves « Tappets « Hydraulic Valve Lifters Valve Seat Inserts « Jet
Engine Parts « Rotor Pumps - Motor Truck Axles » Permanent Mold Gray lron Caostings Heater-Defroster Units » Snap Rings
Springtites - Spring Washers . Cold Drawn Steel - Stampings - Leaf and Coil Springs « Dynamatic Drives, Brakes, Dynamometers
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MORE LIFT IN THE AIRLIFT

throvgh

(IAGIN U

The arhift has already played a vital part m our
FII"-ih!I':I. and will continue to thIn.' our Muture. Air-
line executives hnd the airlift theme of “anvthing—
anvwhere™ as economically applicable to commercial
use as 1t s to military air transportation. Faster . . .
higher . . . farther . . . with more pavload—that’s
what modern arreraft design demands. And that’s
why magnesium, the world’s hghtest  structural
metal, hnds l_"l.{'r-in['r{':thillj_';uwirl anr tr;iuh;pm:'l;!linn,

By way ol comparison, todav’s long range bomber
uses from 15,000 to 25,000 Ib. of magnesium. where
the tvpical bomber of 1940 used only 1,000 Ib. The

ereal savings o oweight through mcreased use of

magnesium i the 1951 bomber has made possible

THE DOW CHEMICAL COMPANY
Midland, Michigan

Maw York « Bosten « Philadelphia + Washingten = Atlanto =

Dafroil » Chizago « 51, Louis «» Housfon = San Froncisco « Los Angeles = Seatile
Dow Chemical of Conada, Limiled, Toranle, Canada

Mngne.ﬁum ﬂepc: riment .

Clevnland

numerous design mmprovements and the additon of

extri equipment without sacrificing specd, altitude
Or range.

Magnesium is casilv fabricated into all common
lorms . . . t':ihli:llj.::-i. flnl'],:irlg.;h. extrustons. sheet and
plate . . . all of which are used n aireraft.
Magnesium 1s workable by all known methods in-
cluding drawing, spinning, bending, coming and
impact extrusion, and 15 joined by all accepted
|{_‘li'|1]|EL[I|,l_""i_

A vital metal moair 1.|';.|||..1-i|mrl:|lf1:]lll lm['.iju. magne-
sium offers even greater design potentialities for
tomorrow. Keep vour eye on magnestum when
“:..;hl, \1.-_'1",:|:|l 15 vour A1,

=00 AF personnel in radar mechanies for
30 weeks, over F250,000.

Phoenix Tinware Co., Brooklyn, metal
=hipplng containera, Cl 43, over $250,000.

Pratt & Whitney div., Niles-Bement-Pond
Co., West Hartford, shapers, Cl. 1TA, 4 ea.,
$§04,356 ; lathes, CL 1TA, 4 ea., $30,808.

Eadloplane Co., Van Nuwvs, Calif.,, study
of & proof operation of USAF parachute
test facllity, £25.000.

Hadio Receptor Co,, Brooklyvn, radio
transmitter T-383/GR, Cl. 168, aover 3Z50,-
000,

Randall Mfg. Co., Ine,, New York, vapor-
type degreaser, Cl. 17TA, 46 ea., 335,742

Ranler Co. Ine., Erooklyn, parachute
enuipment, Cl. 208, over $250,000,

Reed Prodocts, Ine., Mllwaukee, N-TA
jacketa, Cl. 13A, over $250,000,

Rellance Mfg. Co., Chicago, ripeord
nssembly, Cl. 13C, 94,158, $233,611.

Rem-Cru  Titanium, Ine., DBridgeport,
Conn.,, research on mechanical properties
of various titanium alloys, $41,3786.

Republe Aviation Corp., Farmingdale,
[+ 1., F-84G mobile training units, Cl. O1N,
over $250,000; bar & cable assembly, sling
aszsembly, 1,282 en., sling assembly, ClL 19A,
19 ea., 42 ea., $145,324.

Revere Camera Co., Chicago, camera,
spare parts, Cl. AF 10D, over $250,000,

Reynolds Metals Co.. Richmond, opera-
tion & maintenance of mfg. methods of
pilot plant plancor, over 3250,000,

Robbinsg & Mevers, Ine., Springfield, 0.,
assembly, type A-1 for tyvpe J-1 engine
holst, Cl. 1%A, over 3260,000,

Romoe div.,, Lear, Inc, Elvria, 0., pres-
surkzing kits, Cl. 16A, 530 en., 352 812,

Raoth Office Equipment Cao., Dayton, typist
chalr, CL 40A, 3,760 ea,, 394,875,

Salsbury Corp.,, Los Angeles, tire changer
cat, CL. 1TA, 100 ea., 342,450,

Scintills Magneto div., Bendix Aviation
Corp., Sidney, N. Y., manifold ring P/N4704,
Cl. 03H, magneto assembly, lead (rt), lead
(1t), harness assembly, Ignition Co. 1, over
$260, 000,

Singer Sewing Machine Co., New York,
sawing machines, CL 1TA, 91 ea., 534,540,

Skinner Purefiers div., Bendix Aviation
Corp., Datroit, F-2A fuel filter kit, Cl. 08B,
avar $250,000.

Skyline Mills, Inc., Chattanoogn, nvion &
cotlon webbing for parachute repair, CL 21,
over $360,000.

S=mith, A. 0., Corp,, Milwaukee, providing
industrial facilities for producing of steal
weldments for B-62 airernft, over $250,000.

smith, Henchman & Grylls, Ine,, Detroit,
provide a transportation to the Mount
Washington Ieing  Research Facility,
56,000,

Spartan Bchool of Aeronauiies, Tulsa,
training of 300 AF personnel In alrplane
maintenance fundamentals for 18 weeks,
over $250,000,

Sperry Gyroscope Qo., div., Sperrv Corp.,
reat Neck, L. 1., N. Y., components of J-2
compass system, CL 05A, over 3$250,000;
misc. tools, Cl. 18, $191,435.

Springfleld Machine Tool Co., Springfiald.
()., geared head engine Iathe, CL 1TA,
$33D,474.

Springfield Tent & Awning Co., Spring-
field, ©., field maintenance shelters, type
A-1A, CL 19A, BO en., $58,569 : cloth-cotton
duck, CI. 21, 135,524 yds., $233,227.

Stamford Electronles Co., sStamford,
Conn., pulse generator, ClL 16J, over $£240,.-
0,

Standard Molding Corp., Davton, amer-
gency sea rescue, lamp assembly, Cl. 08A,
60,000 en., $128,2560.

Standard Stesl Works, Kansas Clty, F-6
trailers, refueling for refueling aireraft,
also spare parts, CL 19B. over $250,000.

8t. Louls Unlv,, St. Louis, furnishing of
necessary facilities and training for 150 AP
parsonnel in arm. electronies for 19 weeks,
1 sat drawing, $89,6065.

Stewart-Warner Corp., Indlanapolis, hand
operator heaters, Cl. 19A, 5302 ena,, $120,217.

Superior Bleeprite Corp., Chieago, deak-
typist, steel, Cl. 40A, over $250,000.

Superior Togs Corp., Ellzabeth, mans fiy-
Ing type jackets, Cl. 11A, over $2560,000.

Surface Combustion Corp.,, Toledo, PF-4
heater, CL 19A, ever $260,000.

Ewitlik Parachute Co., Trenton, para-
chutes, harnesses, Cl. 20B, over $250,000.
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New Clamp
Allows
Attachment

of

Instruments
| | from ]
. Dial Side
Sy, of Ponel

- 7

.i"?'- o I

g
3
b

Significant savings in mhlydat:t EE:LEI?IE

® time are achieved by Marman P{u u B
n:;rumﬁnt mounting clamp. Th.t:1 :t?:;pur frisenraed

® onthe rear of the panel but mo g the

: : ished from the d
is easily nmnmplml;ni? one clamp actuator i

djusting forms to
panel by a 906 clamp con :
i ik Pnrfﬁ?ii%m and is installed n

specification DB 6 oation MIL-C-682Z.
i th Specinca
accordance Wi P “ Marmnn

Time and Weight Aarn
¥ i:::dz:l'htl::mps for Special Applications

\

FOR INFORMATION, WRITE DEPT, W-9

MARMAN

PRODUCTS CO. INC.

240 WEST FLORENCE AVENUE
INGLEWOOD, CALIFORNIA
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HARTWELL
FITTINGS

AM 757

1
L

ANIN'S Hartwell Air-
craft Fittings are
manufactured to

meet all Air Force
and Navy specifica-
tions. Our modern
equipment and plant
facilities ure tooled

for the precision
manufacture of the

in a majority of sizes,
AN 762

for additional AN fittings
and sizes. Special fittings
can be manufactured

to your specifications.

AM 758

Our large inventory and

plant capicity is an assur-
AN 736 ance of rapid delivery of

all types of aircraft fittings
from AN 756 through AN 763
and AN brass fittings

AN763 AN 780 to AN 933

Inquiries and quotations
given prompt attention

HARTWELL

AVIATION SUPPLY COMPANY

9035 Yenice Bovlevord, Los Angeles 34, Calif,
Branch Office: Wilchita, Kansas

Manufaclurers of

HARTWELL Flush Lalches and Hinges
HARTWELL Cable Terminals

30

fittings shown at the left,

We are continually tooling |

Torleton State College, Stephienville, Tex.,
furnishing of necessary facilities and train-
inEe for G570 AF perzonnel as clerk-typists
for 12 weeks, $238,100.

Technieraft Corp., Kansas City, aireralt
covera, Cl. 20, 2367 ea., $5161,506: cover,
afreraft, Cl. 20, over E250,000,

Tenn, Polvtechnie Institote, Cookeville,
farnishing of nécessary facllities and train-
ing of AF personnel for 12 weeks, over

250,000,

Thinkol Corp., Trenton, development of a
basis new polymer for use in integral fuel
tank sealing compounds, $40,000,

Tracerlub, Ine,, Boston, radiae sets, spare
parts and data, 57 ea., 366,061,

Turk, dJoseph, Mfg. Co., BHradley, 111,
typist steel desks, over 3F250,000; de=sk-
typist, steal, CL 40A, over S$250,000.

Turner, Albert, & Co., New York, K-ZA
Aiving sults, ClL 13A, over $2050,000 ; jackets,
Aving., Cl. 13A, over $I50.000.

Union Twist Drill Co,, Athol, Mass,, cut-
ter, milling gear, CL 178, 2,910 ea., $28.164.

U. 8. Rubber Co., Xew York, hose-non-
metallic, Cl. 12, 15 ft. lengths, §53,508,

Unity Industries, Ine.,, Guthrie, Center,
lTowa, delivery kits, aerial, Cl. 20, over
250,000,

University of Alabama, Alabama, fur-
nizhing of necessary facllities and training
for 475 AP personnel as clerk typists, 3190,-
T [1LR

University of PDenver, Denver, furnishing
of necessary facllitiez & training of 500 AF
personnel as sanitary technicians for 16
weerks, over 3250000,

University of Minnesotn, AMinneapolis, re-
gearch =tudy on free air tempeériature, over
$250,004,

Van Nornan Co., Springfield, Mass,, mill-
ing machines, CL 17TA, 24 en., $3172.620; mill-
ing machines, Cl. 18, 4 ea., $40,940,

Victorin Instruoment Co., Cleveland,
chamber., pocket charger, reader, Cl 3800,
4,724 ea., 47 ea., 381,500,

Viden Fruﬂm't-a Corp., Red Bank, N. [I.,
panel assembly, 40 en., 56,641,

Waltz Fornonee Co., Cincinnati, furnace,
éleciric heat treating, C). 17A, 30 ea,,
+87,500,

Waukesha Motors Corp., Waoukesha, Wis,,
engine assembly & spare parts, Cl. 19,
F50,540.

Webster-Chicago, Ine., Chicago, AN/
APR-4 radar =set, Cl. 16A, over £250,000,

Westinghouse Eleetrie Corp., Davton,
transformers, ClL 1612, 200 e, %$95.718:
vondult elbow nssemblies, CL 08D, mi=zo.,
$66,915.

Weston Electrienl Instroment Corp., New-
vk, clamp-on ammeter development, el
inkx, 8 ea,, 330,000,

New Rolling Mill
For Magnesium

A new jobbing-type mill for rolling
magnesium  sheet is being added to
Brooks and Perkins, Inc.'s facilities in
this metal feld.

The company reports, in its Maga-

zine of Magnesium, that the new plant
will atford its users important economies
and control-factors—ability to roll exact
sizes and gages needed for fabncation,
rather than being dependent on limited
stock sizes availuble. This frequently
mvolves as much as 50% waste 1n cut-
ting the required blanks.

Operation of this company-owned
facility will largely chminate delay re-
m]tmcr from il‘l“'['t supply of magnesium
sheet. This has been so serious, B&P
says, that current deliveries of certain
fabricated parts are held back several
months.

I'he new plant will be located on a
1 04-acre site in the northwest suburban
area of Detroit. Contracts for the first
building alreadv have been awarded.
Most of the heavy equipment is on
hand and initial installations will in-
clude a hot mill and two cold mills,
with ovens and auxiliary equipment.

Rolling operations in this facility are
expected to begin next January. Plans
call for integration of all B&P opera-
tions on this site, but meanwhile,
fabricating will continue in the main
plant near downtown Detroit.

Impact-Extrusion

For Thin-Wall Parts

A team of Lockheed Aircraft re-
searchers have come up with a scheme
for impact-extruding tough aluminum
alloys, a process widely used with soft
metals.

FExperiments and actval production
in the study of adapting the process to
aircraft materials have already brought
on the design of a 1,000-ton impact-ex-
trusion l:rum,h press. It 15 now being
built by E. W. Bliss Co., and will be
installed at Lockheed this summer.

Already earmarked for processing by
the method are 15 parts, whose transfer
from conventional machining is  ex-
pected to show a saving of more than
552,000 vyearly. Four of these parts
now are in produchion on a smaller
press, Engmeers predict  that  the
process, most practical on a minimum
quantity production of 1,000 parts, can
be extended to 177 different items for
Ililgﬂ cconamy,

Lockheed fabrication engineers feel
that extrusions open new desizn helds,
making practical shapes that previously
were prohibitive cost-wise, with an in-
crease in tensile strength over machined
narts because of the cold working that
the impact imparts to the metal. And
thinner-walled parts can be produced,
with consequent weight saving. Saving
of material also will b~ effected in those
narts ordinarily made by boring, drilling
or cuthing,

On the new Lockheed press, flow rate
will be two parts per minute with hand-
feeding, 12 per minute with antomatic
Feeding.,
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Newest in the Sky-—

The new Martin Airliner (4-0-4) 1s now
flying . . . soon to span America, north,
south, east and west, along the routes of
Eastern Air Lines and Trans World Airlines.
Drawing closer the cities of these
two great carriers with time-gaining
speed . . . pleasing an ever larger
segment of the American public with
the comfort of pressurized, air-
conditioned flight.
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The new Martin Airliner is designed
to exceed today’s more demanding
requirements of airline operation
and dependability. .. to keep
pace with future developments. ..
to fill the broad, long-term needs
of commercial and military transport.
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AERONAUTICAL ENGINEERING
How GE Tested Ramjet for Helicopters

Data gathered proves im-
portant in light of in-
creasing interest.

Emphasis on the ramjet and pulse-
jet seemingly has been soft-pedaled,
publicity-wise, in comparison with the
mass of data published on the top-
priority turbojet.

These propulsion engines were
brought into the practical realm by
World War II. The turbojet immedi-
ately found widespread application in
the hxed-wing field, while the ramjct
and pulsejet were applied only on i
limited scale to the propulsion of
guided missiles.

But helicopter engineers soon saw the

potential for the ramjet and pulsejet in
the rotary wing field. Definite advan-
tages were reported shown for the for-
mer in McDonnell's Little Henry
(XH-20) and the Hiller Homet and for
the latter in American Helicopter Co.’s
Top Sergeant (XA-5). 'The turbojet,
too, has invaded the copter field. It is
being evaluated in the Hughes XH-17
and the French tipjet §. O. 1120
(Ariel ILI).
» Pioneer Ramjet—One of the pioneers
mn ramjet studies was General Electric’s
general engineering and consulting lab.
‘This facility, as far back as 1945 de-
signed and built the 3R-1—a 6-in. sub-
sonic ramjet, which was tested on the
tip of a helicopter blade. The investi-
gation in 1ts major part was under the
auspices of U. 5. Army Ordnance's
Project Hermes.

This engine’s makeup and its per-
formance data were presented last vear
at the Sixth Annual Forum of the
American Helicopter Society by Igor B.
Benson, now chief of research at Kaman
Aircraft Corp., and formerly with Gen-
eral Electric Co.

Benson’s paper has not been previ-
ously puhiisliu:d. but the data is as
timely now as when presented—particu-
larlv in view of the accelerated interest
in jet power for helicopters, an era that
15 just beginning.

Investigation with the 3R-1 engine
proved that a subsonic ramjet engine is
a realistic and attractive thermal power-
plant. Although no production model
was planned, enough was learned to
pass safcly to larger models and higher
speeds.

» Prospects Good—Benson holds that
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Exbous?

RAMJET ENGINE
Schematic longitudinal section of model 3R-|

there is little doubt that a self-contained
powerplant of ramjet type will gain
widespread popularity in the rotary win
field 115:1 HH’I,") npﬂt—mﬂlfdistant f‘ui:lﬁﬂ bEE-
cause of its basic simplicity and low
cosk.

This will come to pass as soon as
more knowledge on ramjet mechanics 1s
disseminated to enterprising groups of
experimenters and investors.

In view of the ramjet’s fuel consump-
tion, it appears that it is most suitable
for short-haul operations, cargo or pas-
senger, as well as for personal flights of
about one hour duration. On this basis,
Benson says, it will out-perform in econ-
omy the conventionally powered copter
bv a long margin, both in mitial cost
and i operational expenses.

But there is still much room for im-
provement for the ramjet engine. It may
be compounded with the pulsejet fea-
ture which will make the rotor self-

starting. Cheaper fuels, such as fuel oil
and coal, are very much in the picture,

for there is no theoretical limitation in
their use.

» Gencral Charactenstics—=The 3R-1
ramjet was originally built entirelv of
stainless steel. It consisted of a thin
outer shell housing a domed, perforated
cylinder with fuel nozzle and sparkplug
in its head, similar to the combustion
chamber used in the turbojet.

The engine was originally designed
tor operation at 800 fps., when it would
deliver approximately 50 hp. at a spe-
cific fuel consumption of 3.3 Ib./hp.-hr.
Latest aluminum model weighed just
under 5.0 Tb,, giving a specific weight
of 0.1 1b./hp.

Commercial grade kerosene was used
for fuel throughout the tests, although
on some occasions ordinary automotive
zasoline was substituted, with only a
slight gain in performance. Diesel oil
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TODAY AS YESTERYEAR PAC oflers vou the
service and “"Know-How™ of over 3,000 experienced
craftsmen and techmicians ... many of whom have
20 years or more i Overhaul and Maimtenance.
STEADY GROWTH DPPAC’s streamlined Service
adds an ever growing list of satushed Aircralt
Operators in the foreign, domestic, private and
corporate held.
""ONE-STOP SERVICE’ PAC 15 the na-
ton's oldest and largest Maimntenance

H.‘l:-'-i:,, t:u|l1|!r‘i.'-iiﬂg almost 20 acres

PACIFIC AIRMOTIVE CORP.

BURBANK, CALIFORNIA

Other Divisions: Oubland and Cliine, Calif. « Seattle, Wash.,

FROM '/m TO /ﬁzm 26 YEARS

dedicated to Aircralt Service, The more than
thirty departments at PAC specializing in every
phase of puarts and accessories, assure finest pre-
cision and "Know-How™ all along the Line of
PAC's "One-Stop Service™. And, PAC is the
first and largest distributor of Pratt & Whitney
Engine Parts,

Better check with IPAC lor attractive "Pack-

aged Prices” backed with a 23-vear-old repu-

tatton for quality and precision. Write or

call Imlu}' for L‘umplutr imformation,

PM: KEEPS 'EM FLYING

Kawsas Cily, Kan., and Lipden, N, J,



Complete Bonded
Warehouse Stocks

can depend on AMC Supply for
our rubber needs. All sizes and
of extrusions, neoprene com-
s, foam rubber in flat or cored
d sponge rubber. A complete
thicknesses, sizes and wig
our requirements
Certifiee
el

H m [ SUPPLY

A DIVISION OF AIR RCCESSORIES

P. 0. Box 1440 1400 Henderson

Fort Worth, Texas
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and light-grade fuel o1l also were burned
with good results.

» Performance, Operation—Benson  re-
ports that one of the main purposes of
the development program was to de-
velop a satisfactory  thermodynamic
theory of ramjet power cycle which
would be verified by tests and measure-
ments of actual engine behavior.

This goal was substantially accom-
plished, for the agreement between
theoretical and measured performance
hgures was within 8% or better,
throughout the range of tests. An ac-
companving chart is a crossplot of
engine gross thrust and specihe fuel
consumption vs. tip speed. Thrust in
these curves is actual force available for
acceleration and, therefore, work. It
may be plotted as rotor horsepower vs.
tip speed, as also shown—a more con-
venient form for rotary wing enginecers.

These curves disclose that high tip
speeds offer the most favorable regime
for ramjet operation, for its thrust out-
put varies nearly as a square of relative
free stream velocity, Thus, for a given
rotor, the margin of power available for
thrust is always greater at higher tip
speeds, other factors being equal.

This must be balanced by an engi-
neering compromise against  higher
blade parasite drag, heavier blades de-
signed to withstand greater centrifugal
forces, poorer rotor controllability and,
perhaps, the encounter of compressibil-
ity effects at high tip speed ratios.

Of further interest 15 the apparent
passing of the thrust curve through the
origin, So does the drag of the rotor
at standstill, but it is always less than
the iet thrust. Why then, poses Benson,
couldn’t the ramijet-driven rotor he
started without auxiliarv power? The
oraph suggests the answer: (1) Margin
of thrust over drag is infinitesimal near
zero speeds: and (2) sfe. approaches in-
finity 1 this region.

On the practical side, at low tip
specds combustion temperatures shonld
be kept low (therebv reducing available
thrust) because insufhcient  external
cooling mcreases the daneer of over-
heating the tailcone. Thus, 1t is gener-
allv necessarv to accelerate the rotor up
to 100-200 fps. by external power be-
fore the ramiets fullv take over.
> Fxit Temmneratures—A tvpical curve of
thrust coefhicient vs. fuel flow at 300 fps.
tin speed is shown nlotted for several
exit arcas. A cross-plot of exit tempera-
tures 15 superimposed for a more com-
plete pirture of performance.

Imnortance of proner choice of exit
area can be seen from this diasram,
knowine that evit temperatures will he
limited by the fuel nsed and attainable
combnstion efficiencies, There 1s a defi-
nite onhimum exit area which will vield
mavimnm Hirnst coefhicrient ad lowest
furl Anwe For a oiven exit temnemtore

However, here, too, a compromise
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must be taken, for normally, the ram-
jct engine will operate through a range
of exit temperatures, depending on
power demand. Thus, a selected design
point may be 2200F with a spread of
+ 800 deg. to accommodate nonmal
power varation.

The thrust coefhicient carve is convex
upward, leveling off at stoichiometric
air-fuel ratio and reversing its slope
bevond this pomt. This suggests an
imteresting way to another compromise
—that which must be taken to accom-
maodate for varving tip speeds. While it
15 relatively simple to find optimum
power setting for any given rotor rpm.,
an altogether different problem is pre-
sented by the variation of tip speed due
to forward flight.

Relative free stream velocity oscillates
cvelically once per revolution whenever
the rotor possesses translabional speed.
[t seems fairly hopeless, savs Benson.
to attempt to vary the fuel flow in
unison with the rapidly changing ram
velocity—because of “water hammer”
iiI]l:] TIL‘I]'I:..' HH'I'L'I' resonant E'H:'El:t?; iﬂ
fuel lines—hence, a more fundamental
method of compensation must be
sought,
> Fngine Size—The convexity of the
thrust coefhcient curve suggests a solu-
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AIUH adheres to unprimed, unerched aluminum
—new or old, polished or dull,

A'“E air dries "dust-free” in minutes—reaches

maximum hardness in a few days,

A'HK covers in one coat — up o 300-600 sq.
fr. per gal,

AIUK gives high gloss of a baked enamel —
cuts air drag — cleans easily.

A'“H defies "weather” — withstands abrasion
and erosion — stays smooth and flexible,

AIUK resists sale spray, oils, greases, fuels, hy-
draulic fluids.

Ai“’i is available in eleven bright, clean colors
that keep their “just-applied” look,

Ah-“f slashes surface preparation and applica-

St tion time — requires 5077 less material — holds
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SIS maintenance o minimum — lowers overall (inmish
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F““E is a synthetic enamel developed o specificarion

as an mircraft finish. Requiring almost three years of con-

ginuous formulating and testing, it is the only hnish which

futl; meets the specific requirements of a quality protective
CD;iEH}R for metal aircrafe.

Avail yourself of the advantages nf‘ﬂih"ﬂ’f today, write, now, for

further information.
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Microcast

G. N. Cole, chief of engine design
at Pratt & Whitney Aircraft,
specifies Microcast blades

on the J-42 Turbo

Wasp engine.

FREE BOOKLET

The precision process orig-
inated by Austenal Labora-
tories, Inc, for the produc-
tion of castings of intricate
design using the high melt-
ing point alloys where sur- -
face smoothness and di-
mensional uniformity are
mandatory, requiring little
or no machining. Write for

literature and complete
infarmation,

Means Power Blading
That’s Performance-Proved

THE MICROCAST PROCESS of precision cast-
ing for aircraft engine power blading, per-
formance-proved 1in World War 11, offers
outstanding advantages to design engineers
working on roday's revolutionary power
units. Superior to conventional production
methods, Microcastoings afford substanual
dollar and labor economies, plus savings in
critical alloys and elimination of tool break-
ape. Microcastings virtually eliminare ma-
chining, freeing machine tools for other
work. Why not investigate the Microcase
Process today?

":? MICROCAST DIVISION

.ZE’ Fﬂn:r-:m 3| AUSTENAL LABORATORIES, INC.

| 224 East 39th St., New York 16, New York
715 East &%th Place, Chicago 37, Hlinois
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Thrust coefhicient vs. pressure drop.

tiom to this problem. In  selecting
engine size for a particular rotor with
c!eugu tip speed of, say, Vi, a certam
maximum forward spr:r:d Ve, munl_' be
contemplated. Maximum ram velocity
on the advancing blade will then be
Vr 4+ Ve, while minimum of Vy = V,
will occur on the retreating blade,

Fngine size then should be so chosen
to deliver rated thrust at fuel flow just
short of stoichiometric, at tip speed of
Ve = V.. With this observed, the
advancing blade will be operating on a
lean mixture and, therefore, at a re-
duced thrust coefficient. But, since its
ram velocity 15 Vi +V,, and it enters
imnto the expression of thrust in square
form, its effect mav be greater than
that of lower C,.

In fact, Benson holds, with proper
care it 1s not difhcult to design a ram-
et engine for a given rotor which will
have gr{:'df:{‘r t]lrmt on the advancing
blade than on the retreating side. th-.
15 something new in the rotarv wing
art. OF course, such a rotor may not
require lag hinges and will be very
smooth in forward flight.

» Pressure  Drop—Another plot shows
miluence of pressure drop, Ap/q, in the
combustion chamber, on the gross
thrust coefhicient, This, Benson ad-
vances, 15 a very important criterion of
overall combustion chamber efficiency
n ramjet [Il:'_“ﬂgﬂ [t is usually referred
to as drop in “velocity heads™ at maxi-
mum diameter, caused entirely by the
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STEEL PRODUCTS _

the Source
for Gears and Geared Units

[ | ——

Want production of a single gear? A complete geared unit? The Steel
Products Engineering Company can do the complete job, under one
roof. We have our own engineering stall for design, test and develop-
ment work, in addition to tool design, manufacture and approved quality
control. Our facilities include complete up to date machining equip-
ment, plus plating, heat treating, and welding. If you want precision

contract manufacturing in a “package” make Steel Products your source,

b
THE STEEL PRODUCTS ENGINEERING CO.

ENGINEERS AND MANUFACTURERS « SPRINGFIELD, OHIO
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- COMPARE SPEED -
> flg.ring Tiger scheduled air
- freight takes your products

~across the nation overnight, 35
fast air freighters take single
loads up to 20,000 pounds and
are at your service 365 days of

~the year. Air freight is our
exclusive business —we do not

~ carry passengers, mail or
express — instead your freight
carries top priority all the time.
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COMPARE SERVICE

Flyving Tiger scheduled air
freight gives vou door-to-door
delivery. The Flying Tiger
Advance Manifest System
enables immediate cargo identi-
fication and location at any time
during transit. Freight on
Flying Tiger freighters requires
less crating than any other
method of transportation —in
many cases no crating at all,
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GENERAL OFFICES:
LOCKHEED AIR TERMINAL
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Agents in principal cities
throughout the world.
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overall drag of the burner during the

| combustion process.

Momentum loss, due to temperature
risc of gas within the chamber, is not
mcluded in this term, because it is
small, readily calculable and is the same
for all burners, regardless of design, so
long as they reach equal combustion
temperatures.

It can be seen that the thrust of an

engine may be doubled by reducing
combustion pressure drop from 12 to |
velocity heads at 1500F, for example.
In making this step, some sacrifice in
combustion cficiency may be inevitable
—say, from 95 to 80%—but it mav
more than pay for itself in reduction of
parasite drag by permitting the use of
smaller size engine. Arriving at an
optimum  balance in this choice, says
Benson, may well be regarded as the
the heart of ramjet development and,
mndeed, presents the greatest challenge
to engineering skill,
» I'uel Control-There are a number of
other pertinent problems which must
be solved before the ramjet engine will
successfully operate. First among them
is fuel control. A little reflection will
bring out the realization that the rotor
acts as a centrifugal pump, increasing
fuel pressure at the tip to as high as
2000 psi., depending on rotor rpm. The
higher the rpm., the higher the pres-
sure, which in turn tends to increase
fucl flow, therefore increasing rpm.—
2 divergent function, threatening to
cause rotor run-away. Something must
be done. contends Benson, either to
make fuel control immune to changes
of rotor rpm., or actually to reverse the
response to provide antomatic govern-
ing action,

This was successfully done by means
of a “tip valve” which in cffect is a
pressure relief valve so logated that the
weight of its plunger under centrifugal
force opposes the hvdrostatic pressure
of fucl by a controlled margin., Care
must be exercised to ]}l'c"u"c'nt valve
chattering, hunting, cte,, throughout
full range of tip speeds and foel flows.
A fair amount of high grade engineer-
ing skill is required to carry this de-
velopment to flawless operation.
> Weight Factor— High centrifugal
forces comprise Enemy No. 1 not only
to fuel control, but to most evervthing
in the ramjet engine. At 600 fps., for
example, centrifugal loading is 1000G
on a 22-ft. rotor. Thus, rubber insula-
tion of the ignition cable extrudes it-
self along the blade if supported only
at the hub or even at every 1-ft, of
length. It must be taped or glued along
its full length. Reduction of engine
weight becomes an all-out offensive of
cngineering effort.

While early models of 3R-1 engine,
entirely of stainless steel, weighed 13.4
Ib., the latest version weighed only 4.9

ROTASCOPE view shows annular air flm
separating flame from tailcone.

Ib. Except for its 158-8 liner, it was all
aluminum. In spite of intense com-
bustion temperatures, the aluminuom
tailcone stood up well under all normal
operating conditions, unusual as it may
scem. ['he accompanving photo reveals
how it was done, This picture deliber-
ately was taken at excessive fuel flow to
show the effect of “film cooling” to
protect the aluminum skin with a thin
layer of cool air. Normally, flame can-
not be seen outside the exit nozzle.

Performance of the ramjet was ob
served by four methods:

e Static Bench Tests. These were pri-
marily useful in combustion chamber
development and qualitative observation
of ignition characteristics, flame blow-
out, ete. Exit temperatures vs. air-fuc
ratios  were  convemently  measured.
Only internal air flow was supplied to
the engine, which simulated free air
velocitics up to 800 fps. Later, the
engine was mounted on  knife-edge
scales, which permmtted measurements
of drag and thrust.

o Windtunnel Tests. These were con-
ducted to measure accurately external
skin  friction, which cannot be well
accounted for in stationary  burning
tests. Mo combustion tests were pos-
sible at that time, for there were no
windtunnels available with  separate
exhaust svstems. In a  recirculating
svstem, oxvgen content in the air would
soon drop down to a prohibitive level,
and thermodynamic observations wounld
be of little value, Hence, no attempt
wias made to burn in the windtunnel.

Of great interest were drag and hift
measurements, says Benson, when the
jet unit was given positive incidence
mto the air stream to simulate effects
of changing blade pitch.

A value for L/ID as high as 7.0 was
measured in these tests, indicating that
considerable lift would be produced by
the jet body itself. The “cold” drag
coefficient at zero incidence was 0.11,
while “hot” external Cy, was 0,06, The
latter figure was obtained bv fairing out
the nose and tail to simulate essentially
laminar external flow. With no bound-
ary layer separation, it represents pri-
marily the friction drag,

Drag produced by internal flow when
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«««proved on B-36 jet pods
... ideal for many other applications

This brand new type of heating element . . . developed by
the engineering staff of the Connecticut Hard Rubber Com-
pany . .. offers the design engineer an entirely new material
for a host of applications. It consists of resistance ribbon
embedded in a specially developed high dielectric strength
silicone rubber-coated fiberglas material to form a very
thin light weight unit which functions satisfactorily over an
extremely wide temperature range.

Flexibility is retained under temperatures below —100°F.
and these pads will not crack when flexed moderately. The
entire thickness does not exceed .050. Normal heat ouiput
at 400°F. is approximately 4 watts per square inch. Higher
wattage densities may be used provided the surface tem-
perature of the element is kept below 450°F.

The elements shown here were developed for deicing the
air-intake shutoff doors of the jet engines used on the B-30
airplane. In this application the elements are sandwiched
between thin aluminum plates to form a part of the door
assembly. Other aircraft uses include the deicing of ais-

intake throats, helicopter blades and antenna masts, as

well as heating of oil vent lines. The abil- ey e
ity to make these pads in a wide variety ST

of shapes to meet specific design require-

ments greatly extends their field of cp- o]

plication and utility.

The ice removing power of Cohrlastic elements as
used on the agir-inlake doors permila positive retrac-
tion and exiension ol the doors. This dssures engine
starting and hel elimingtle drag when engines are
nol eperating. The pads are molded to shape and
provide ample amounts of heat for deicing under most
oxireme conditions,

SEE SKETCH AT LEFT

{a) Resistance wires wound arouns
a dielectric form.,

{b) Rigid dielectric lorm ol Cohrlas-
§T= a‘l]itnnu-rﬁﬂin*ﬁhurqlu! lami-

i s nale, covered by an intermedi-

B ate layer of silicone rubber

o fiberglas insulation.

T {c) (d) Complete assembly with ad-
ditional prolechive layer of
Cohrlastic silicone rubber Liber-
glas insulalkiasz.
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“hot” could not be well measured ThﬂUEﬂndS Gf ﬂﬂmpﬂﬂiES are tUﬂ'iﬂg costs

the windtunnel without some complex . -
addition of separate air jet into the with Kodagraph Autopositive Paper

combustion chamber. Instead, its pres-
| ence was accounted for as a negative

component in the thrust coefhcient 'I @
when measurements were conducted on Is new ree
jet thrust with burner actually firing. . N N '

e Electric Dynamometer. 'This setup

served two major purposes—to measure
actual power output of jets under whirl- oo e s ows vou

ing conditions, and to check vanous

Only EDISON

Temperature factors of safety by overspeeding the
Indicators have rotor. The dynamometer, capable of
delivering and absorbing 250 hp. up to

all these features 600 rpm., was mounted mside a 45-it.-

dia. pit, with its shaft vertical, so that
ramjet engines were whirled on blade
tips in the horizontal plane.

Fuel was fed and controlled from the
top of the cover which enclosed the pit.
Although jet power output measure-
ments were not very accurate with this

l‘ l.‘n”. i
| i i : laon g5f
sctup because of stirred air circulation

Care "”'i-*w,:
. . " ' L
READABILITY within the pit, which decreased rela- §e” K"“"ﬂnpﬁ
WHERE IT COUNTS tive ram velocity by some uncertain
Scale is expanded at center of amount, the value of this arrangement
range where operating tempera- was considerable.

tures are located, Effects of centrifugal force on fuel

control, flame symmetry, ignition and
blowout characteristics under actual
whirling conditions were studied with

Here you'll find a selection of case histories illustrating the
many different ways industry is using Kodagraph Auto-

EDISON clectrical resistance temperature indicators case and speed because of the setup's positive Paper—the low-cost photographic intermediate T LA : i ,
were recently specified for cylinder head indicati | T ~ : - ~ - e AR, | : 1&1!#7 the Ingersoll-Rand Company (Compressor Div.)
¢ apesined o Cyhinace NERE IMdicatign. | | cxcellent flexibility. Comparative figures material.. . which gives you positive copies directly; which I il it | . .

o e b § e Yo L ' : ; R . Pl AR .« « salvages old drawings , . . employs ingenious
on a new type of four-engine transport. In this in- on thrust output were available at all can be handled in room light...and printed with existing J P :I £ s WERENG
stallation, two dlual mdl_n:amrs and eight bulbs were times on the dynamometer instruments, equipment — short culs i dratting,
used ... at a weight saving of 35 pownds under the A thorough stram-gage mstrumenta [1 24¢/ the M. W. }{L.]h”_rjg Company . . . assures Fh”t“'
thermocouple system formerly employed. tion was nstalled, making Pm:'”]fh-' con- Interesting and Profitable Heuding .J lasting intermediates for its overseas branches.
Wiaiphic: scannmy ix-anly one of the mEny Bextres firmation of stress analysis studies and (77 ZI.@- Y the State of Vikgints, Dest. of Highwans -

- e e : : RUGGED, TROUBLE-FREE serving as a safetv control in overspeed ZI, 2 the American Brake Shoe Company ( Kelloge Div., L o s st e tepics Tt R
associated exclusively with EDISON instruments. Ot CONSTRUCTION lests . | ] L broke the bott] s F'I' IiiIlL{}I1q]31::t%]]riIIt#} , thousands of man-hours in its drafting room.
special interest to maintenance engineers is the b e | . : 7 I L e L E"'( L - " ;
aiilit of EDISON indicators to ada 11:Ethr_m=.f,[w,5 to o g M A very usetul {]Ptlml device, the [IGLTF the Cleveland C | Engineering Compai L !'L? Palmquist & Wright . . "insures” its clruwmgn‘ al

y : E shaft —No delicace moving coil, Rotascope, was installed and tested o I RACYE NG AR e ST pIHesiin g S dan low cost.

any temperature measurement application. The

saves crealive druﬂing time.

EDISON ratiometer movement is standard for all here for the ﬁrﬁ.t l.““f:‘ By i -ﬂf 3 [ -I 2 Y7 : . ’ .

T : B ENET T S8 ; i ie Cooper-Bessemer C i -

indicartors whether used for cylinder head, oil, air | ﬂj"“c.m of revolving FLHILS it F':'”mt.h:ﬂ 1L / the Cooper-Bessemer Corporation reduced the Valuable information for every
heating duct, etc. This standardizartion permirts the continuous obscrvation of blade tips. possibility ol costly reading errors in the shop.

Flame shape and color could be Z.{(ELHF engineer, draftsman, and print-room supervisor
L

temperature range in any given indicator to be
watched regardless of rotor rpm. and

. the Crompton & Knowles Looms Works . . . simpli-
changed merely by substituting a new dial and a

On every page of this concisely written, well-illustrated

. Y O R T R e
few low-cost resistors. brightness fff iterunation o: the Hex /: (rF7 hed ita Soginoaring drawing sics, booklet, vou'll find factual information which can be con-
¢ Qutdoor Trals. As a hnal step, the .i(fLL" the Ford Motor Company , . . saves $75,000 per PR TS Gt e R :
It will pay you to investigate this proven way to ramjet engines were mounted on blade year in retracing costs, verted readily into savings in your company.
r. r | g a - - i 3 " . l.I r " L 5 di
;EI:L- T:;EP;:ITSHE;; ?:11_{;L::E;ciuiﬂﬂfzrkg;rcﬁij - ::{: :dStirs nﬂ?ﬁ::—:;}. Hl:}ffftm:;;i ‘E]E”I;JS, !1(3 v/ the Ih_-um f'ul;whil.u: C:J:r..pnn}r . + . produces photo- 5!‘-‘-!1 WI'ﬂE '!:Jl'-lﬂ'jl' for your free copy of “"New Short Cuts
Bulletin #3023. And for matching resistance EASE OF OVERHAUL | speeds. An old Kellett YO-60 autogiro graphic intermediate prints at a new low cost. and Savings.
bulbs, ask for Bulletin # 3016. No special tools—No delicate hait- served as an early test rig for this pur-
springs— Jewels ecasily replaced. pose. Power input and output could

be measured within 1% by an elec- [K ({ﬂ I:b Z/El G L&

tronic torquemeter mounted on the @@U‘!@@ Eﬂﬁ@@@gﬂ{hﬂﬁﬁ@ [F]
rotorshatt.  Fuel, igmtion, thermo-
couples, cte., originally were fed from

Q Edisona

“THE BIG NEW PLUS” in engineering drawing reproduction

INCORPORATED above, by means of an overhang beam.
i o A sealed 24ring slipring assembly MA"_
nstrument Division served this purpose faultlessly through- = rm—emsmems—e==  MAIL COUPON FOR FREE BOOKLET —————— S iy e s e
52 Lokeside Avenue, West Orange, M. J. i y S o~ _ e .
. S “]1.’: ngfﬂm-flaﬂ“;fr fﬂfﬁ ?“1 gn. COUPON I EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y.
1011 nNnes were Io rom 10w Anc }
OTHER INSTRUMENT DIVISION PRODUCTS | through the hollow hub as in an air- I Gentlemen: Please send me a copy of your illustrated
Fire Detection Systems * Engine Gages ik b ARG st mstallatinn. TO DAY % booklet, “"New Short Cuts andl Savings,
Temperature Indicating & Alarm Systems Merely move the conmct 6o & > Overall Characterishies—A Ig[g{: num- I N it
Time Delay Relays = Sealed Thermostats rtheostat—No coil calibration. ber of observations were made. Some l = '
| of these are: | Compuny._
YOU CAN ALWAYS RELY ON EDISON Initial cost of 2 mmiet is, obviously, l Strect
(Continued on page 145) | e
| City Lone State — TRADE-MARK
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CDLL[HH Radio Company is now giving demonstrations
of a revolutionary new Flight Instrument Syvstem 1o AL

line pilots and technical personnel from coast o coast.

The purpose of the System, which has been under devel-
opment and fight test for many months, is w0 give the
pilot a clear pictorial presentation, on fewer instruments,
of all the information he needs for precise ILS approach
flving and en route navigation, Only four instruments are
required in the basic flight group diagrammed above . . .
the new Collins Approach Horizon, the Course Indicator,

conventional altimeter and conventional air speed indicator.

Although complete VHF navigation and instrument let-
down information is supplied the pilot on only two in-
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struments. there is no possible source of confusion. Rather,
there is a quicker, easier perception of the aireraft's exact
position with respect o the selected course, and easily

followed steering directions for making good the course,

Strong approval of the Collins Flight Instrument System
has come from pilots 0 whom it has been demonstrated.
For example, one said the System seemed . . . logical,
easy to follow, and instilled confidence.” Another said,
“You don't have to keep looking back and forth between
the ILS indicator and a separate gyro horizon.” Almost
without exception the pilots feel that integration of more
information on fewer instruments is less confusing, more
readable.

The Approach [orizon, pictured above, in addition to showing attitude, is an
“antcipatwr” instrument. It tells the pilot (1) he is steering the plane cor-
rectly or incorrectly to arrive smoothly on course, or (2) he is on course and
steering correctly, or (3) he is on course but flving in a manner that won't
keep him there. Thus on final approach this single instrument presents all
information necessary for making an accurate ILS letdown without bracketing
the localizer course or mancuvering violentdly to get on the runway after break-
through.

The horizontal bar of the Approach Horizon operates much the same as a
standard artificial horizon. Pirch information is shown by the stylized wings
and fin of the airplane in the center of the instrument, which move up or
down as the attitude of the aircraft is changed,

Displacement information with respect o the glideslope is obtined by
noting theposition of the pointer on the lefe in relation to the G, S, scale.

Electrorically computed steering information for making good the localizer
course is presented o the pilot by left or right deflection of the vertical pointer.,
To make good the course it is only necessary for the pilot w maneuver the
airplane to keep the pointer centered. Drifc 15 auomatically compensated for
by forcing the pilot o "crab”™ 10 order o Keep the pointer centered.

The Approach Hormon may also be used o good advantage in Hying
compiss leadings.

The Curse Indicator provides the pilot with a clear picture of his position
with respor to his chosen course, Just as though he could see his course

FOR BETTER INSTRUMENT LANDINGS, IT'S ...

Collins
Approach Horizon

Collins

as a broad white line marked on the ground below,

This single instrument presents to the pilor at a glance all the information
which ordinarily must be assimilated by evaluating the readings of several
other instruments, which the Course Indicator makes unnecessary.,

The aircraft's compass heading is displayed continuously against the lubber
line at the top of the instrument.

by L 1 " v : = e | H - :
isplacement information with respect 1o a selected omnirange or localizer

course 1s shown by the relative position of the small white airplane w the
broad white bar which represents the course.

T'o-From information with respect to an omnirange sution appears as small
white Hlags on the appropriate side of the indicator center.

Thus, the Collins Flight Tustrament System displavs ou these twa fustri-
ments alone all wecessary information [or precive ILS afiproach flying: attitwde,
Prasitian and steering mstruction.

Adoption of the Collins Flight Instrument Syvstem will replace two of the
instruments m the conventonal Hight panel and eliminate several others.
This simplification of the panel reduces expense and maintenance, of course,
but more important, presents o the pilor all the necessary information. more
clearly, on fewer instruments, and in & manner that requires 2 minimum of
interpretaon,

A booklet illustrating and describing the operation of the Collins Flight
System s now aviilable. We will be glad o mail you a copy on request

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 West 42nd Street
NEW YORK 18

1937 Irving Boulevard

2700 West Olive Avenue
BURBANK

DALLAS 2

Course Indicator
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(Continued from page 40)
very low compared to a reciprocating
engine, disregarding even the auxiliary
gearing the latter requires. There are
verv few close tolerances to be kept, if
any.

Maintenance, Benson savs is almost
non-existent—there is no lubncation
system to attend and no moving parts
to wear,

Every 25 hours or so the burner
mav be inspected for carbon deposit,
and may need occasional cleaning in
the zone of rich muxture. Carbon s
usually soft and can be wiped off clean
with a rag without removing the engine
from the blade.

Noise level of the ramjet 1s con-
siderably lower than that of an equiva-
lent piston engine, In fact, it may be
described as a low frequency hiss of
65-70db. if, by proper design, no flame
pulsation is permitted to occur.

On numerons occasions during the
development program, fame pulsation
did occur, relates Benson, with various

Hith-strength, high-impact panels of Pittsburgh Flexsesl
are uscd in eonoection with the warm-air de-1cing system
i the windshield of the C-125 “Haider,”" butlt by Northrop

Virerplt, Ine., Hawtharne, Calif.

degrees of modulation, Invanably this
Was ;if,'cﬂmp:mif:d bv an increase of

On Northrop’s

tri-motored

“"Raider”’

® Designed for both military and commer-
cial use, Northrop Areralt’s C-125 “Rader”
brings back the tri-motored transport so fa-
miliar in aviavon’s earlier davs. The *Rader™
s a roomy, rugged plane, designed for use on

simall or ligh-alutude landing felds.
In line with the “Rarder’s™ over-all rugged

|.'|||1.~1|:|'l|1.'tiun. the windshield includes [1:1|1|-|.~;
of  high-strength, high-impace  Pietshurgh

A “reseoe' version of MNMorthrop'™s =125 is shown
here engaged i o samuloted search moission.

PITTSBURGH

Most of Amenca’s leading aireraft manu-
facturers bring thar glass and glazing prob-
lems to Pitesburgh., In Pittsburgh Safery
(slass, they have a selection of materal to
meet almost anv glazimg requirement. And,
L'qu;|||_\.' 'm]l‘.-ut't.'lnti I:hl:j-.' can utthze the ex-
tensive aviation experience of Pittsburgh's
safery Glass engineers,

Take advantage of these bhenefits by con-

thrust output and the rise of noise
level.

The powerplant then behaved, in

part, at least, as a resojet, but its opera-
tion was erratic. Several “overtones”
could be obtained, by varving tip speed
and air-fuel ratios, each having its own
specific performance pattern.  Until
more i5 known about the control of
this phenomenon, it is deemed advis-
able to steer clear of pulsation alto-
gether for the sake of uniformity of
engine performance,
» Power Faillure—There 15 some con-
cern among design engineers as to what
happens when power fails. Autorota-
tion is considerably impaired by the
drag of a “cold” engine, and this in-
creases the sinking speed of the rotor,
which already is likely to have fairly
high disk loading.

This looks bad at hrst, says Benson,
but, it should be remembered that
there is an engine on each blade—two
for two-bladed, three for three-bladed
rotors. The craft actually has multi-
engine performance., Chances are that
level flight can be maintamned on the
remaining power, at moderate speeds,
and safe landing may be accomplished
with a shght Hareout.

The rotor goes out of balance some-

HELI-COIL SCREW THREAD INSERTS
Add Strength to All Assemblies

Shock, vibration and strain are absorbed in these precision-formed
inserts which fit between the male thread and the mating member.

Heli-Coil Inserts are made of hard, tough stainless steel wire.
They never fail . . . never strip. gall. seize or corrode, and are free
from vibration wear and electrolysis.

One modern jet engine uses nearly 1100 of these inserts. Acces-
gories and components are more easily assembled and disassembled
with Heli-Coil thread-protecting inserts. P'roduction salvage, when
caused by l].;lrnu;_'l*{] threads, is Casy., without resort to oversize holis,
studs or nuts,

Heli-Coil Inserts fit National Coarse and Fine Thread sizes, taper
pipe threads, all automotive and aviation spark plugs. Meet all indus-
trial. military and aireraft specifications. Class 3 fits are standard;
tools and inserts available to suit piteh and major diameter for Class 2
and 2B fits. Specially designed Heli-Coil Kits are approved for base
and field repair service.

Protecting Screw Threads for Industry

HELI-COIL 4h.A
il CORPORATION

Heli-t ol
18 Il:-':ll-ll'rl ||
L. 5. Trademark

Flexseal used in connecnion with a warm-anr sulting Pittsburgh on vour Saferv Glass prob- what, dluﬂr ?}j {Illﬂﬂ}“i'l'llltjlﬂ.f;}': .‘if, lr:lml‘;l‘tg i_-“—___ e [ e R i —"-__;
dl'-il.‘irn_t SVATCny. i‘lluh.ﬂ;u;ﬂ combimes iy il up'ria lems., E'itT:-:hm'g]i |’[;|It-{;];|.-;~; l;"::un';r_u'_1;|-|w-.'~ H‘,u.”m tl.'jl'l'ql.lﬁ:'. Jll. ?E '"T,!E!un v ',“‘ Ud F“' 'rfm HELI-COIL CORPORATION
" als : X " g : - i s - E + 3" i . "-’lbl'-:]tli_'l'ﬂ 15 "-HTPTISIIlgl}' Shghl—, F:'ll-l.-]-‘:' I Dunhuw’ CﬂnnE{Ii{u'f I
cal qualities with a high degree of resistance 2218-1 Grant Buillding, Pittsburgh 19, Penn- larlv if log hinges are not nsed. Re- | | |
ter hacd i:l'|1|:':ll_‘l':;. vl vamis. u lel' "- ] ¢ g Il ’._E-_ 3 Lﬂ | 'I i Please send me | | Bulletin 650R on Design Data
| SHEDDE O5an cHEme 15 doue mexsy by | | " | Bulletin 349 on Salvage and Service l
pushing the ignition button. | |
» Starting Problem—Starting the rotor | | Name s |
PAINTS + GLASS -+ CHEMICALS - BRUSHES -+ PLASTICS from standstill must be done by aux- | | oo I
iliary power. This is the second major | | = 3
drawback of a ramjet, although not an | |  STREET. - _ [
F l T T 5 B u R. G H P L A T E G I- A 5 5 c 0 M P A N Y iﬂﬂﬂrl'llﬁﬂﬂh'lblﬂ one. E{HI-ET i Smﬂll l CITY  TONE _STATE iz I
EReoling. ENEINE OF S0 BIOCHTE STAEIET | i aia e e i i ot s it s s s, i st s s i . s il e s e v )
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STANDARD "51X-
DIGIT" ENGINE
BOLTS
. - all listed dioameters
— hex  ond  internol

wrenching types . .

AN specifications . . .

Infarmation on request.
Address Dept. 6748,

"FLEXLOC' SELF
LOCKING HUTS
(REGULAR)

.+ . serve as both stop
and lock-nuts . . . one-
piece construction . .

resilient scgments  lock
positively with uniform
torque . . . oircraft ap-
proval of sizes from =4
te 1°" inclusive in steel,
brass, aluminum . . .
since regular steel FLEX-
LOCS are approved for
temperatures to 550 F,
you neod stock only one
type locknut for this tam-

pergfure range.

—-SPS
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MAS SHEAR BOLTS
. . « close tolerance, high
e strength, Hush-head type.
; Dept. 678
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SOCKET SCREW
PRODUCTS

SELF-LOCKING
NUTS

HIGH-STRENGTH
CLOSE-TOLERANCE

FASTENERS

for the

AVIATION
INDUSTRY

Several decades’ experience in the mon-
ufocture of fastencrs for the most critical
applications is your ossurance of complete
reliobility in every SPS Aircraft Product.

The finest equipment, workmanship and
"know-how' are lavished on these vital
gircraft parts. This has resulted in wide-
spread acceptance and opproval by gov-
ernment and civilion agencies alike.

For further information on parts shown
in this advertisement please address depart-
ments listed. Inguiries on other aircroft
parts should be oddressed to Department
678.

‘UNBRAKO"™ AND MNAS
INTERNAL WRENCHING

AIRCRAFT BOLTS

. . . lotest MAS speocs
. « . threads fully formed
by rolling offter heat

treatment

“FLEXLOC" THIN HUTS

. + . less  than regular
height, yet conforms to
occepted standards, since
every threod, including
locking throads, carries
its share of load . |, .
has all "reqular’’ FLEX-
LOC features . . , soves
height and weight . .

siges 210 o 17 . .

Write Dept. 51.

i . + Tl
range of sizes. Dept. 678,

"FLEXLOC" EXTERMAL
WRENCHING HUTS

. . . incorporate famous
FLEXLOC sclf - locking
ptinciple ond one-picce,
all metal construction
latest MAS specs

. . . gizes from 14" to
115" HWF Thread Serics
. . - approved for tem- .
perotures to 550" F .. ., . « « superior sofety nuis
Send for somples, Dept, . . . sizes from 14" to
51. 1™ | . . Deptr. 678,

MAS INTERNAL
WRENCHING
LOCK-NUTS

STANDARD PRESSED STEEL CO.

JENKINTOWN 3, PENNSYLVANI A

may be used; and their power capacity
should be between 1 and 2% of the
total rotor horsepower, with an oper-
ating cyele of not less than 1 min, in
duration.

One idea is to use auxiliary pulsejets
at the tips to c¢hminate gearing and
weight of conventional starters. '1his
may be the answer, says Benson, but
at present these don’t start very reliablh
cither, The future will show wlich
method will receive the greatest recog-
nition,

Engineering Groups
Plan to Join Forces

Plans are underway to bring <U,000-
50,000 engineening employes in the
U. 5. under a single national organiza-
tion which would speak for them on
matters of labor legislation, wages and
hours, and various professional and wel-
fare 1ssues.

Many of the engineers who would be
affected are employed o the arcratt
mdustry.

In an mitial move towards such a na-
tiomal representation, ofhicials of 16
groups, who a spokesman said covercd
about 25,000 professional cngincers,
held a mecting Aug. 25-26, m INew-
ark, N. J.

Those represented were reported to
have meluded the Minnecapohs Federa-
tion of Honevwell Engineers, Engincers
Assn. (Sperry Gvroscope group), Coun-
cil of Western Electrical Technical Em-
ploves, Engincers and Architects Assn.
(Lockheed and Convair), Assn. of Pro-
tessional Engineering Personnel (RCA).
and the National Professional Asso-
ciation of Engincers, Architects and
Scientists.

The last named was deseribed as one
of the major forces in the consolida-
tion move. It is said to represent about
5.000 West Coast engineering emploves
at Boeing, Douglas and other imdustrial
cstablishments, and m  civil service
positions.

At the Newark mecting, the purpose
of the national organization was pro-
jccted: to promate the professional and
ceconomme welfare of the engmeenng
emplove,

Plans were advanced for makeup of
membership,  procedures  before  the
Wage Stabtlization Board were dis-
cussed, wage data correlated bebween
the 16 groups, and professional qualifi-
cation of engineering college curriculs
(for higher standards) was also con-
siclered.

The spokesman said a second meet
mg of the 16 groups, plus additional
units, 15 scheduled for Feb, 22-24 at
Chicago, when it is expected that a con-
stitution will be presented for the pro-
jected mnational organzation of eng-
necring emploves.
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'SPECIFICATIONS
DHESIVES - COATINGS - SEALERS

1 + L ers ar I'Ilil ToImoere and more Lo ol or cdarciu
Airceraft manufacturers are turning 1 to 3M | fully

Adhesives
Meeting Government
Specifications for
Aircraft

Integral fuel tank sealer meeting
{ir Force Specification 14153,

Une-part water :ii:é|‘n:.r$:'4.| integral
fuel tank sealant meeting Air Force
Specification 30110,

Rubber to metal adhesive meeting
SPECIFICATION MIL-U-5082 (Aer.)

[;I‘.Ill'l"-'.’ll [llirl'lll-:l" ;H"H":-'-'E".'I" [III"'f.'l.illu
IPECIFICATION MIL-U-30H)3.

?"i::ll-ﬁ'lii:u coating for ‘1\":1”{‘!.'1.'11:'-'.'-'.
meeting SPECIFICATION MiL-C-5044.

FOR FURTHER INFORMATION OR TECHMICAL
ASSISTANCE AND IMPORTANT 3M ADHESIVE
BOOKLET WRITE DEPT. 119, 411 PIQUETTE,
DETROIT 2. A 3M FIELD ENGINEER WILL BE
GLAD TO CALL ON YOU.

- engineered adhesives, And 3M fheld engineers and technicians are con-
stantly developing and improving adhesives, coatings and sealers based
| ona thorough knowledge of aireraft requirements,

' Already in use are sealers for pressure cabins and integral fuel tanks, non-
slip coatings for walkwavs and many other specialized adhesives, These
adhesives fulfill very important requirements at this time—and they all
meel government specifications!

From our yvears ol experience in developing over 1,000 basie adhesive
formulas, 3M iz in an excellent position to offer a speedy solution to almost
every adhesive problem. Happen to have a particularly tough problem?
Call 3M. One of our field engineers is ready to work with you and solve
that problem quickly.

ADHESIVES - COATINGS « SEALERS

= i = :
T B L LU & B I | 4 e 1 !
L

F = 1

411 PIQUETTE AYE., DETROIT 2, MICH,

e I INNESOTA " INING AND ¥ ANUFACTURING COMPANY

GEMERAL OFFICE: 5T, PAUL &, MIMNN,
EXPORT AMD CANADIAM SALES: 270 PARK AVE, MEW YORK 17, H, Y.
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EQUIPMENT

SPECIAL APPLICATOR blows VPI into PAA engine for long-term preservation,

VPI1 Joins Fight Against Rusl

Anti-corrosion powder reaches market after extensive
airline tests point to savings in time and money.

By Scott H. Reiniger

Large savings m tune, labor and costs
and reduction in the number of parts
lost vearlv m the heht aganst metal
corrosion are predicted for VP 260, 1e
centlv placed on the market by Shell
(hl Co. after extensive service tests.

The product is a volatile powder that
produces  corrosion-mhibiting  vapors.
Camig mercased attention i the avi-
ation industry, it alrcady s used as a
standard  preservabive  throughout  all
three divisions of Pan Amencan World
Airways for protection of engines (inside
and out) and components in storage or
shipment. Other airlines that Shell savs
have adopted it for similar use are
United, All-Amernican, Colomal  and
Capital.

» Properties—VIP1 260 powder 15 a svn-
thetic organic chemical compounded by
Shell Development Corp. 1ts active in-
gredient 1s dicyelohexviammoninm ni-
trite. 'The vapors of VPI are carried In
convection and diffusion to all surfaces
of the part to be protected, where they
condense to give a thin laver of crvstals
which dissolve in anv water film present,

The important thing with use of VPI

1s that the surface does not have to be
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conted to be protected. Unlike grease
aned other coatings, V1 does not erect
a protective wall of defense against cor-
rosive abmospheres, It counterattacks
corrosion at the source, treating the at-
mosphere, in cHcet, to render the com-
bimation of water and oxygen non-cor-
rosive.

VPI can be applied in many different
ways, Shell savs. The powder can be
blown inside an engine to give off long-
lasting vapors which do not affect oper-
ation or have to be removed when the
engme goes mto service. Parts to be ex-
posed to the elements can be wrapped
in special paper impregnated with VPI,
instead of being coated with grease and
then laboriously degreased. All that is
needed to readv them for service is to
unwrap them. The VPI vapors will pre-
vent corrosion, Shell savs, even if the
package breathes.

VPIL will not scal in a corrosive de-
posit on a metal surkace as grease might,
In addition to preventing corrosion, the
product is said to have the capacity to
completely arrest corrosion at anv stage.
* Long-Term Protection—\Vhere some
methods of protecting engines are effec-
tive in terms of weeks or a few months,
Shell claims that VPI can give protec-

tion for vears. And the protection given
during the longer period is more effec-
tive, the firm stresses. Further, VP will
penctrate to surfaces of assemblies that
cannot be protected by other means.
An important limitation: the product
does not offer protection at tempera-
tures above 140F.

VPI has been under service tests by

various companies since 1946 but only
recently was oftered on a nationwide
basis by Shell. Pioneer in these early
tests m  the aviation industry was
PanAm’s Pacihe-Alaska division. PAD
has developed standard procedures for
preserving its engines and other parts
with VPI. So far it has treated about
120 Pratt & Whitnev R-4360s and 180
R-2000s and stored them with success-
ful results in such highly corrosive at-
mospheres as surround Wake Is., Guam,
Manila, Noumea, and Bangkok.
» PanAm Experience—PAD said that,
betore using VPI, it “had to perfornmn
overhauls on five R-2000 engines thut
had rusted while being stored at bascs
along the company’s routes in the Pa-
cific. Approximately eight P&W 1530s
necded to be overhauled without ever
being placed in use, as a result of corro-
sive action.” Sinece using VPI, the com-
pany commented, it has not had a simi-
lar experience.

Before VPI came into use, PAD
treated the intermal engine with AN-
VV. —C-576b, Type 2 corrosion-proof
oil. The outside of the engine wus
sprayed  with  hard-setting AN-C-52
compound.

Now the outside of the engine simply

1s wrapped in VPI paper. The inside is
treated both by corrosion-proof oil and
VPI. The powder i1s blown into cach
cvlinder, the nose, power, blower and
rear sections. For added protection, the
cvlinders are fitted with “Protek” plugs
filled with VPI impregnated paper.
Strips of this paper also are placed be-
tween cvlinders and pushrods. PanAm
has developed a special applicator for
blowimg VPI into the engine.
P Iirst Tests—PAD first became im-
pressed with VPI's potential in 1946
when it put small quantities of the
powder in plastic bags containing vari-
ous engme parts and instruments and
left them on the roof of a hangar at the
division’s headquarters base for 14
months. This test led to a full-scale
evaluation.

Fxperiments were carried out to de-
termine optimum procedures for pre-
serving engines with 'VPI. Other tests
conducted in the laboratories of Shell
Development Corp. proved VPI disin-
tegrated sufhciently at engine operating
temperiatures to preclude any wear or
scufhng of parts. It also was found that
VPI had no bad effect on magnesium
engine parts,

In 1948, full-scale engine service tests
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were ordered and engines were preserved
with VPI and shipped to 1slind stations
tor sparcs. T'he favorable results of this
test culminated i the issuance of a pro-
cedure publication for VPI preservation
of P&W R-2000 cngincs.
> Other Uses—Iinally, tests were con-
ducted to sce how VP protective mmeas-
ures for engines m slupment stood up,
A P&W R-4306l) powerplint package
wrapped i VP paper, then simply cov-
creedd by tarpauling, was carnied  to
| Lawaii on the open deck of a ship. Now
all shipments go this wav, savs PAL.
VL 260 has other uses besides the
job of preserving parts m storage or ship
ment. An outstanding example 15 ats
application by R, M. Hollingshead Corp.
This firm employs VPI as an additive
to inhibit corrosion i its water-base,
nom-flammable 112 livdranlic  flud,
uscd extensively by the Navy.

LY N

mEhp

=
i
&
=
B
-
=
=

COMFORT ALOFT
These newly designed seats will be installed
in DC-6Bs now on order by Swissair, KLM,
SAS, and Philippine Air Lines, anmn:ling to
the manufacturer, Hardman Tool & Engi-
neering Co. They will also go into KLM’s
1049 Super-Constellations. The Los Angeles
concern points to these features of the
seats: track mounting provisions for wvaria-
Hons in scat spacing; full 70-deg. recline
with limit stops for day spacing; inclusion
of leg rests, service tables and two position
foot rests; scientifically contoured airfoam
cushioning throughout; stressed for loads up
to 9Gs; maximum under-seat leg clearance.

AVIATION WEEK, September 10, 1951
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ADEL proviDEs "

e Control

on Pratt & Whitney
R-2800 Engines. ..

[

# 24730

BLOWER CLUTCH SELECTOR VALVE

For 2-speed supercharger control ADEL has designed and manufac-
tured a solenoid operated selector valve. The two speeds are dependably
selected by this valve which has only two positions and provides fail-
safe operation in case of electrical failure. Some of the other advanrages
of this latest example of ADEL'S ingenuity of design and precision

manufacturing are:

For complere engineering
specifications and counsel
Address: ADEL DIVISION,
GEMNERAL METALS
CORPORATION

10775 Yan Owen Street
Burbank, California

pyE

SELIMINATES ELECTRICAL ACTUATOR,
MECHANICAL LINKAGES AND
ADJUSTMENTS

*POWER OPERATED BY ENGINE OIL
PRESSURE TO HIGH BLOWER POSITION

@5PRING LOADED TO FAILSAFE LOW
BLOWER POSITION

®LIGHTER —LESS COMPLICATED

eLE5S COST

2SIMPLIFIES INSTALLATION,
SERVICING AND MAINTEMANCE

TgADER b

Manufacturers of Aircraft
Hydraulic Control Equipment

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

CANADIAN REP.: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED
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7;}-6 WO/" / O/ g 74 ;/_5 IL/’ Sierracin Used In

Edge-Lighted Panels

; ; / / Edge-lighting of instrument panels 1s s
U efso n /C /n f a new and practical application recently o o
/ developed tor Sierracin, a E:ﬂl}'cstcr = e
plastic well known for its use tor cabin
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windows and canopies In pressurized air- 7,
craft.

e e ” / The panels, cast in one piece, con-
ﬂ'ﬂﬂtéﬂf ﬁmt or tﬁﬁ' ﬂ?ﬂ&ﬂf:ﬁ' ﬂ'f /" 2 el.oprop Sl sist of a transparent core coated on both
sides with thin layers first of white then
non-reflecting  black-pigmented  Sierra-
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Now, for the first time, propellers can be Navy and Air Force contracts, is in itself a cin. P_am:l markings arc produced _h].-
studied while spinning at supersonic speeds. radical advance in research and testing tech- engraving through the black and white

. ; . . prs layers to a depth of .004 in. The letters
Every action and reaction of new propeller nique. And, coupled with the full facilities of Vs spray-filled with Sierracin W7C \
designs can be watched under conditions GE"E"EI_MM”“* it will help S the translucent white plastic and allowed to S, s
that reproduce exactly every derail of flight. leadership Aeroproducts now enjoys in the cure. Then tlm_ entire panel 15 washed . : _1;_-.1_?

field of turboprop power—the field of super- with lacquer thinner. . 2

This supersonic spin pit, developed under sonic speed. Small bulbs are placed in strategically alas Model No. ACDZ-6 57

located holes throughout the panel and
transmit their light (usually red, but
any color may be used) through the
transparent inner core to emerge unk-
formly at the lettering. Intensity may
be controlled by rheostats. The bulbs,
removable from the front of the panel,
are covered with caps sealed with rub-
ber grommets to make the joint abso-
lutely light-proof. Surfaces of the pancl
are scratch and puncture resistant to
prevent light leakage through normal
LESL.

Edges are generally coated with the
same materials used for surface coal-
ng. Air drving catalvsts are used
to permit fast drying and an opague
white is used to give added protection
against light leaks at edges, corners and

: On the Grumman FI9F, ounces count: that’s
hole rims.

» Craze-resistant Panel-The non-craz- why youll find the lightweight GLA high energy
ing, thermosetting plastic panels, desig- condenser discharge system doing a real heavyweight
nated number 5005, coming under job! The Model ACD2-6 system for the Panther
1?5“135{'];; qﬁﬁ,i:;iadﬁ:::}:ﬁ lf? incorporates reliable performance from advanced
tone, standard commercial cleaners, avi electronic development with the latest weight and
ation gasoline, Skydrol and AN-O-366 space saving design. Engineering and building this
IE'?E[}“;:]: r—:ij’i;rgl d::r: “-"Eft;m:t"ic::ll;‘-g Es:n;fci component for the Pratt & Whitney Nene jet engine
spray and salt 1;11:1._::..:1.t moisturc. ilciug is another example of GLA’s leadership in solving

| integrally moulded in onc sheet climi- the complex problems of electronic design involved in
nates the possibility of delamination

jet and supersonic aireraft.

| The Danglas X A2D
- with dual rotation
Aerofiraps is one of
several Navy and
‘ Aér Force planes of

An experienced technical staff with production facilities
Some Physical and . invites your inquiry. Write today.
Chemical Properties of | |

Sierracin #5005 Panels

Tensile Strength—over 9,000 psi. |
Flexural Strength—16,000-18,000 psi.

Resistance to continuous h:.';ftul'ﬂlljduq. GENERA L LABOR ATORY ASS OCIATES IN C.
I NORWICH, NEW YORK

Heat distortion pomt—=170 deg. I'.
Thermal conductivity—4.5-5.
Thermal expansion (deg. F.}—3.5-7.

Iy
/ B Compressive strength—30,000 psi.
l 0 Z 0 ( ZI c S Luminons light transmission—40%5 .
| Electrical pmp:'rtif:s-li.'-:cﬂllrsllt.

near-sontc speed
- which prove in flight
the efficiency of
| Aeroprop design.,

——
— __L

AEROPRODUCTS DIVISION
GENERAL | GENERAL MOTORS CORPORATION
MOTORS | DAYTON, OHIO

A IRCRAFT A N D ELECTROMNMILC PR ODUDCTS
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PRESSURE SWITCHES

afer lhian Ever!

Greater safety for your planes is the goal of every Aerotec
designed control. To cover ‘every possible contingency, our in-
strument specialists have developed hundreds of different types
of controls. Below are a few typical examples of Aerotec pressure
switches covering a host of applications. Aerotec is supplying
thousands of controls of these types to meet today’s demands.
They are playing an important part in raising the high standards
of safety on commercial and military aircraft.

'

4SENSITIVE LOW PRESSURE SWITCH
SERIES P904

Differential Type for Ram Air

Sensitivity: " H,O

Actuating Pressure Range: 1.50" H 0 to
3 psi with differential of 207 of applied
pressure . :

Electrical Rating: 28 VDC 5 Amp. inductive

Complies with A.F. environmental specifica-
tion 41065-B .

For stall and flap warning applications and

as safety switch for cabin de-icing heaters.

e il e
o -l j !
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PRESSURE SWITCHES EERIES’

‘ MBOO
Gage, Differential, "If?pes
Actuating Pressure Range: 2.5 psi to
200 psi

Mediums: MIL Fuels, hydraulic
fluids, air

Electrical Rating: 28 VDC 3 Amp.
inductive to 45,000 ft.

Complies with AF. environmental
apecification 41065-B

Over 80 different types designed
and produced

‘HIGH PRESSURE SWITCHES SERIES
T100
Actuating Pressure Range: 200 psi to 5000 psi
Mediums: MIL Fuels, air, hydraulic fluids
Electrical Rating: 28 VDC 5 Amp. to

45,000 ft.

Temperature Range: —65° F. to +170° F.
Proof Pressures up to 7500 psi

We invite your inguiry. Write
or call any of the following:

AIRCRAFT REPRESENTATIVES
DAYTON 3, OHIO NORWALK, CONN. SEATTLE 2, WASH. LOS ANGELES 43, CAL. WICHITA 8, KANSAS

Jay Enginetring Co, John 5, Hammaond, Jr. Stamley R. Brett Fersmas Engr. Co. ), E, Freeman & Assec.
1517 Easl Jrd Streel 150 Wesl Avemue Johm E. Freeman & Azsoc. 4543 Wesl 62nd Streel 4313 Easl Lewis Stresl
1616-F 43ré Morth
Project Engineers

THE THERMIX CORPORATION

GREENWICH, CONNECTICUT
Conodion Affilictes: T. C. CHOWN, LTD.

1440 51. Catherine 51. W., Montreal 15, Quebec « 50 Abell 51, Toronle 3, Ontlario

THE AEROTEC CORPORATION

AIRCRAFT DIVISION GREENWICH, CONNECTICUT

Designers and Manufacturers of Automatic Controls— Valves: Regulating, Relief
and Check T — Pressure Switches: Gage, Altitude, Differentinl and Absolute
Types—Float Switches: Top, bottom or side mounted—Single, Dual or Tandem.
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accordimg to M. K. Crossium, VICC
pru;idmtf, sales, of the manufacturer,
Sierra Products Co., Compton, Cal
tormia.

Fngraving (much of which is done by
the Miller Dial & Name Plate Co., Los
Angeles) to only a depth of 004 m,
reduces parallax to the point where
markings are readable from angles up
to 50 deg., a highly desirable feature n
modern aircraft where precise readings
arc important,

The dull black finish reduces glare
and reflection to a minimum and also
provides extreme contrast to the white
markings during the day and red illmui-
nated markings at night. The almos
complete absence of light leakage cuts
eye strain during night flying and allows
for maximum adjustment between in
terior and exterior cockpit vision.

When sufficiently heated, Serracin
may be formed to almost any desired
radins for uses such as throttle quadrant
arcs. The material may also be readily
machined, drilled or gronnd. Present
cost of the plastic with both sides coated
is about $10 sq. ft. Current sizes avail-
able are 20 x 20 in. and 24 x 24 in.
It will soon be made in sizes up to 36 x
48 1n.

Crossman says his company has a
large backlog of orders for edge lighting
instrument panels to go into such ai
craft as the T-29 and B-36,

Glass Trim Going
Into Capital Fleet

Capital Airlines, a new convert to
glass mterior trim for aircraft, is cquip-
ping its entire fleet of 56 plancs with
Dura-Trim, a vinyl-coated Fiberglas
fabric.

John B. Schneller, president of Dura-
cote Corp., Ravenna, O, manufacturer
of the material, savs that Capital 1s the
first airline to use Dura-Trim for such
applications as overhead, side wall and
wainscotting covering.

Schneller claims for the fabric %mmd
dimensional stability, long life, light
weight, and resistance to fire, wear and
scuffing.
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LET'S HAVE 300
AN4 —10A

Save yourself I“Red T‘;P?Tl

Specify the packages sealed

with Source Inspection s

EA.S'ytu-issue RO

to the assembly line

Source Inspected-Bonded Stock

AIRCRAFT FASTENERS \ |
o EASY 1o

® Here's a great innovation in the history of the Aircraft Hardware business. You can get inventory
aircraft fasteners that have been iuspected at the source . . . and bonded for your protection.

The [ :aders of the Aircraft Fastener Industry have set up this system art the request of

aircraft manufacturers. It eliminates certification paper work, reduces mixing of types

and sizes to a minimum, and simplifies product identification. Additionally, inventory
control and stockroom issuances are made easier and more efficient and “surplus’ can
be disposed of with a minimum of time-wasting confusion.

Now, especially, with the ever-increasing production of military aircraft, every aircraft
manufacturer should insist on this efficient money saving service.,

The LAMSON & SESSIONS Co. .

General Offices: 1971 West 85th Street = Cleveland 2, Ohio

Plants af Cleveland and Kent, Ohiec # Birminghom # Chicogo



NEW AVIATION PRODUCTS

Helicopter Part

The tapering steel tube shown above
has been compression-formed into the
backbone for a helicopter rotor by the
Tube Reducing Corp.

The seven-ft. unit is split lengthwise
to illustrate changes in diameter and
wall thickness. Progressing from hub to

tip of rotor, diameter and thickness
decrease in size through five successive
steps.

A big advantage s gained by form-
mg this part by the compression proc-
ess, the firm says. It rLqutt;'s machining,
providing a tube that is “near perfect
with respect to bore, weight distribution
and hnish,” the company claims.

'l}ubr: Reducing Corp., Wallington,
N. .

4,000-psi. Air Valve

A lightweight check valve for pneu
matic systems, designed to operate eth-
ciently at air pressures up to 4,000 psi.,
has been developed bv Bobrick Mig.
Co.

The new umt 1s beheved by 1ts maker
to be the only 4,000-psi. check valve
for pneumatic svstems now on the mar-
ket. It also 15 smtable for hydraulic
pressures up to 5,000 psi., the company
adds. Proof pressure of the new check
valve is 9, '—'ﬂlﬂ Ib.

The unit, a free flow type, 15 made
of stainless steel, weighs 3.4 oz, The
outer evlinder is a standard AN 6249-6
envelope, while both ends of the unit

have fittings for 2-in. tubing, in accord-
ance with AND 10056.

Other performance data listed by the
firm: Maximum free flow—7.0 1b./mm.;
IMAXTMum pressure r:]mp thmugh valve
—100 psig. at 7.0 1b./min. air Aow with
an air inlet flow of 150 psig. maximum,;
leakage in reverse flow direction—docs
not exceed 200 cu. in. of free air/min.

at 4,000 psi.

B-47 Volt Control

A compact d.e. electrical control sys-
tem, featuring a number of new
wrinkles mmed at giving better lugh-
altitude operation, i1s being produced
for the B-47 Stratojet bomber by Jack
& Heintz.

It includes an improved carbon pile
voltage regulator and assorted relays.
all neatly packaged into a single light-
weight control panel. The panel. 2
plug-m type, can be rapudly shipped on

WITH B EN n Ix sc I N FLEx ELECTRICAL CONNECTORS

MOISTURE PROOF

Genoiv E— -
SCINTILLA MAGNETO DIVISION of %{;/

Exporl Sales: Bendix Internafionol Division, 72 Fifin ave., New York 11, N.Y.
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. = Stephenson Building, 6560 Cass Ave., Detroil 2, Mich, « Brouwer Building, 176 W. Wisconsin Ave.,
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s Prassura Tight
= Rodie Quiet

# Single-piece Inserts

= Vibration-proof

» Light Weight

» High Insulatien
Rasistance

s Easy Assembly
and Disassembly

o Fewer Ports than

any other Connector

¢ Mo additional
solder required

The importance of a completely
moisture-proof electrical con-
nector can scarcely be exagger-
ated. But in addition to this im-
portant characteristic, there are
a host of other exclusive features
that make Bendix Scinflex con-
nectors outstanding for depend-
able performance. For example,
the use of Scinflex dielectric mate-
rial, an exclusive Bendix develop-
ment of outstanding stability,

SIDNEY, NEW YORK

increases resistance to flash over
and creepage. In temperature
extremes, from —G67°F. to
+275°F. performance i1s remark-
able. Dielectric strength i1s never
less than 300 volts per mil. If

ou want more for your money
in electrical connectors, be sure
to specify Bendix Scinflex. Our
sales department will be glad to
furnish complete information on
request.

AVIATION CORPONATION

Milwaukee, Wisconsin «» 582 Market Streel, San Francisco 4, Colif,
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SHELL

High strangth aluminum alloy
« + » High resistance o corro-

sion . . . with surface finlah.

CONTACTS
High current capocity . .. Low
vollage drop.
SCINFLEX

OME-PIECE
INSERT

High dieleciric sirength . . .
High insulation reslstanca.

FUEL CELL
BACKING

ee e . W
The safety of the splendid new additions to the flying fleets of the U.S. Ai
safeguarded by SWEDLON fuel cell backing—the improved plastic backing
It not only measures up fully to A.A.F. Spec. 12042, Types | and Il, and Navy

adds a further safety factor in SWEDLOW vigilance in inspection and the hic
standards apparent in all SWEDLOW laminates.

Two plants in California and the centrally located plant in Ohio are now at the se
the aircraft industry, with duplicated facilities and tooling as a precautionary me
for any emergency.

® We shall be glad to assign
a staff engineer to work
with you in solving problems
in plastics connected with
new developments in

the industry.




L\’I'.—ILWART RUBBER COMPANY

In Kokomo or Korea, it's per-
formance that counts! And
Stalwart Rubber is recognized
around the world for the pro-
duction of custom Silicone rub-
ber parts, engineered for as
sured performance.

These Stalwart parts are used
in jet engines, aircraft bodies
and instruments as well as in
transformers, marine equip-
ment, chemical and electronic
apparatus, electrical appli
ances, elc,

Only Silicone rubber parts re-
tain their physical, chemical
and dielectric properties at
temperatures from —110 to
more than 500 degrees F. In
addition, they feature excel-
lent resistance to many chem-
icals, weathering, oxidation,
moisture, czone and other de-
teriorating factors.

Stalwart is equipped to mold,
extrude, punch, lathe-cut and
mandrel build precision rub-
ber parts to meet S.A.E., A.S.-
T.M. and individual require-
ments os well as SB specifica-
tions under MIL-R-30&5 (super-
seding ARMY 20-
116A).

SPECIFY STALWART
RUBBER PARTS FOR

ASSURED PERFORMAMNCE! |

Write today for Catolog /8
MNo. 313R-1. %

24ER

NORTHFIELD RD. = BEDFORD, OHIO

or off a standard radio rack. The unit
can be interchanged between the B-47B
and B-47C. Only parts not included
on the panel are the main line con-
tactor and a current relay. The unit is
adaptable to any military or commercial
plane, J&H says.

In the regulator, special attention has
been given to heat transfer, creep and
friction problems. The fin area has been
increased. The regulator will dissipate
90 watts continuously at 50,000 ft.
altitude without blast cooling, says the
firm. A “frictionless” spring reportedly
has shown excellent results in matching
the magnetic force curve, permitting the
regulator to operate long periods with-
out change in voltage setting.

Among other points highlighted by
the irm: An equalizer relay shortens
the equalizer circuit between regulators
to reduce circuit resistance; overvoltage
protection is provided by two relays,
one an overvoltage generator selector
relay; differential voltage and reverse
current control is provided by a double-
duty relay (eliminates one relay) that
has coils capable of handling both full

line voltage and voltage of reversed gen- |

erator; a 400-ohm booster resistor is
energized from the bus to prevent gen-

crator reversals. It adds to normal
residual voltage of the generator.

Jack & Heintz, Inc., 17600 Broad-
way, Cleveland 1.

“Toolless ™ Clém_p _

A new clamp tor securing bundles of
wire in aircratt electrical systems, which
can be opened or closed without use of
tools, has been announced by Tinner-
man Products, Inc.

The clamp terminates into a T-
shaped tongue. To secure the clamp
and the bundle it embraces to the plane,
the tongue is inserted (by hand pres-
sure) into a slot in a mounting clip
screwed to the aircraft structure. The
clamp locks to the clip in a way that
msures against accidental release, says
1mnerman.

The clamp holds bundles of 5/16

[Lockheed

SETS PACE
IN CARGO FIELD

Look to Lockheed for the

first cargo transport designed
purely for turbo-prop power.
[t’s the new L-206—answer to
the U. 5. Air Force request
for greatly stepped-up range
combined with speed. capac-
ity and loadability.

Designed in 5 months the
L-206 was the competition
winner among 5 manufactur-
ers. Far exceeding minimum
specihications, 1t features nu-
merous Lockheed innova-
tions: a new streamlined full-
rear opening for air drops...
a pressurized cabin. .. clean
interior, free of interfering
protuberances...uniform
tie-down htlings . . . integral
loading ramp. The L-206 will
have power conveyors in ils
truck-high floor. only 45" off
around.

What's going on at Lockhead ?
Lockheed will whack into a
billion dollar backlog when
production starts in the new-
ly opened plant in Marietta.
(;a.. now being tooled for the
B-47 jet bomber. In Burbank
assembly lines are being
mechanized onece again for
faster jet production. New
employees are being hired at
the rate of 550 per week. Ex-
tensive plant expansion is
now under way, including
augmented facilities for ad-
vanced research.

What's being said about Lockhead?

AmeEmican Aviation, July 9, 1951 :
“Constellations are now earning
C&S (Chicago & Southern Air
Lines) over 14¢ per plane mile be-
fore mail pay, Equipment reliabil-
ity has been exceptional,”

Aer0 [hcest, June, 1951: “The
Constellation, even after 12 VEars
of life, is not now nearing the end
of its eyele but is only on the edge
of a virtually new era. When a
company can produce an airplane
for which it has a backlog of fu-
turg production of 139 (April 1)
units after 12 years, vou know that
that company has accomplished a
major miracle of technical fore-
sight, and that is, without flattery,
the aceolade of the Lockheed Con-
stellation, one of the truly great
airplanes of aviation history.”
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Every
SO minultes

a Lockheed Constellation
sels a new record for
dependability!

Over 30.000 times the
dependable Constellation has
erossed the broad Atlantic. ..
selting a record of maore
crossings than all other mod-
ern airliners combined. And
every 80 minutes a Constella-
tion repeats the performance,
piling experience on experi-
ence on experience.

Twenty vears of Lockheed
leadership back every Con-
stellation. Next time you fly.
overseas or at home, =zo by

r:rprrft'nﬂ-r:d Constellation.

DEPENDABILITY 15 A 20-YEAR
TRADITION—dramatically illus-
trated today by the Lockheed F-80
Shooting Star . .. which has flown
more Korean combat sorties than
all ather fighters eomhbined.

MORE THAN SKIN DEEP—Stripped
down, each airplane reveals the
quality behind Lockheed depend-
ahility. Its thousands of precision
parts are tooled to microscopic ac-
curacy ... a tribute to painstaking
research, engineering, production,

[L.ockheed

AIRCHAFT CORP,.. BURBANMNS, CALIF
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THE BETIER THE

BEARINGS

THE BETTER YOUR

AIRCRAFTY

s s

Jet propulsion is America’s synonym for speed! Jet planes fly as fast as
sound . . . gas turbines spin faster than 40,000 RPM . . . the industry
itself is moving with such rapid strides that many jet aircraft become
obsolete before leaving the experimental stage! Yet, Bower aircraft
bearings are more than holding their own against the punishing de-
mands of speed, load and tamparntum—maaiing ihe constantly rising
engineering standards of the jet propulsion field. 7v Used by nearly all
manufacturers of jet aircraft engines, Bower henrlngs are precision-
built to tolerances measured in millionths of an inch. They operate with
complete efficiency at temperatures as high as 600°F. —with minimum
lubrication. 7+ Whatever your product—from high-speed turbines to
electric motors—insist on dependable Bower bearings.

BOWER ROLLER BEARING COMPANY « Detroit 14, Michigan

SOWER

ROLLER BEARINGS

to 14-in. diameter. It can be used
singly or in tandem. Tinnerman says
It mects ma 1"‘-.]]1]'.1]'[] lLH[llll"’ [Equl'l'_lTlLl'lti]
for size as set forth by Hu} Flectrical
Groups in Military Aircraft,

Tinnerman Products, Inc., Box 6688,
Dept. 14, Cleveland 1.

ALSO ON THE MARKET

Non-rusting “Chemalloy” can be sawed,
cast or machined, needs no coolant
while being lathe-turned; can be used
without flux for welding aluminum or
can be fabricated into dry bearings,
among many other uses. Chemalloy As.
sociates, Gillespie Airport, Calif.

'_I'r:ns-ﬂ-'l"m] dynamometer, for measur
mg tension, weight or tractive loads,
reads remotely. Selsyn transmitter, on

which loads are imposed, signals |
through cable up to 400 ft. to repeater |

mdicator motor. W. C. Dillon & Co..
Inc., 1421 S, Circle Ave., Forest Park,
[11.

Hydraulic power wnits combine res
ervolr, pump and inotor in compact
package. Line (224 models) embraces
low pressure units 1,750 psi.), Hi-Low
units with dual pressure source and Hi-
pressure units (10,000 psi.). Haskel
Engineermg and Supply Co., 721 W.
Broadway, Glendale 4, Calif.

“Vibrotest” Model 264 insulation re

sistance tester has range from 0 to 100 |

megohms at 500v. d.c. plus low range
0-to-10,000-0hm scale; will detect
teriorating or faulty insulation; also can
be used for circuit continuity testing.
Associated Research, Inc., 3758 W,
Belmont Ave., Chicago 18.

Tumb-L-Matic wet-process tumbling
compound suspends grease and cuttings,
permits greater abrasive action by keep-
ing parts free of action-retarding ac-
LLII'I]I]IEtIDIIS resulting in fast, high fin-

ish. ’I‘umh—[.—Matic, ne., 4510 Bullard
Ave., New York 70.

Link-Lock fingertwist lock for military
transit cases, msl-rumc-nt cases, efc,
has no springs, is designed for satis.
factory operation at extreme low tem-
peratures and to safely carry loads up
to 1,000 Ib. in tension. Simmons Fas-

tener Corp,, N. Broadway, Albany 1,
N. Y.

Aluminum solder rod (lead-free) melts
at 400F, flows at 450F, can be applied
with ﬂrdmar}' Eﬂldermg iron. For sol-
dering all aluminum  alloys (except
245T) or aluminum to dissimilar met-
als and parh:uhrl for work on elec-
tronic units and instruments. All-State
Welding  Alloys Co.,, Inc.. White
Plains, N. Y.
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A FULL RANGE
OF SIZES

A . St i M e g

FULLY MACHINED
FROM BRASS

IMMEDIATE
DELIVERY

MACHINED BY CLARY

FOR STRENGTH AND PRECISION

Machined to specifications from solid brass, right in the Clary
factory. Manufacturing processes are carefully regulated by cur-
rent quality control specifications. This assures complete uniform-
ity in strength and precision. In addition, there is the "built-in"
quality which goes with all aircraft hardware by Clary.

ORDER TODAY
AIRCRAFT
HARDWARE | al s/

DIVISION MULTIPLIER CORPORATIO

425 Eaat 54th Street, Los Angeles 11, Califoernia « CEntury 2-92211 » Cable Address: CLARYMULT
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'ENGINEERS

wanted at once
for

LONG-RANGE MILITARY
AIRCRAFT PROGRAM

by

NORTH AMERICAN
AVIATION, INC.

Los Angeles, California
Columbus, Ohio

i e A————————

Unusual opportunities for Aero-
dynamicists, Stress Engineers, Air-
craft Designers and Draftsmen,
and specialists in all phase of
gircraft engineering. Engineering
skills other than aircraft may be
adaptable through paid training
program. Also openings for

Recent Engineering Golleze
and Technological Graduates

Long-range military program of-
fers fine chance for establishing
career in aircraft while aiding de-
fense effort. Transportation and
established training time paid.
Salaries commensurate with ex-
perience and ability.

-—*

Please include summary of
education and experience
in reply to:

Engineering Personnel Office
| SECTION 3

NORTH AMERICAN
AVIATION, INC.

Los Angeles International Airport
Los Angeles 45, Calif.

Columbus 16, Ohio
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FINANCIAL

- B |
Aireraft Dividend Record
{Per Share)
T TAL
PAID CURRENT ESTIMATED — 1951
1950 MARKET TOTAL YIELD%

B s e 50.80 13 $0.50 6.2

|| e e 4 S 1.75 27 2.00 7.4
B o e e T 5,00 52 5.00 9.6
Bosing o iiisnmmanan 3.00 46 3.00 6.5
DR - i o miba s (.20 f 0.20 3.3
Consolidated "u ultee. .. . .. 1.00 17 1.00 59
Curtiss-Wright, “A".. ... 2.00 25 2.00 5.0
Curtiss-Wright, Common. 1.00 10 1.00 10.0
Douglas .. rvnvvsersns 6.25% 52 4.00 7.7
Fairchald ,............. .60 7 0.60 8.5
Grumman ............. 4.00% 23 2.00 8.7
Lockheed ............. 3.00* 7"EI 2.00 10.0
Martin .....c0cveennnna None 16 None None
McDonnell ............ 2.00" 18 1.00 5.6
No. American .......... 1.25 15 1.25 8.4
MOHSOn & v None 15 (.50 3.3
REpnblic: o bl suaiisis 0.50 14 (.50 3.6
VRN e i e v 0.20 Q 0.40 4.5
T~y R PR 2.00 32 2.00 6.3
United, Common. . ...... 2.00* 31 2.00 6.5
United, Preferred........ 5.00 105 5.00 4.8

* Paid on old stock before aplit-ups.

Stability Means Regular Dividends

Huge procurement program puts emphasis on income
rather than speculative aspects of aircraft shares.

T'he aircratt group has assumed the
characteristics of an industry from
which stable, regular dividend income
may now be anticipated.

Until recently, regular dividend in-
come was not the strongest mvestment
charactenistic of aircraft equities. Con-
sidered as growth situations, aircraft
companies for a long period of time felt
the necessity of husbanding all available
resources. This led to the “ploughing
back” of eamings, where present, and
dictated only token or nominal divi-
dends to shareholders.

After World War II, cutbacks and
reconversions made for extensive up-
heavals in the corporate affairs of most
aircraft units. After this process was
completed, a change in national policy
took place calling for a reversal of the
downward rate of aircraft procurement.
This program was soon sharply accel-
erated by the Korean war. These condi-
tions hardly made for stability.

» Transformed Outlook—Aircraft equi-
ties found their greatest investor sup-
port from those secking capital apprecia-

| tion. This gave the group a highly

speculative tinge. Long-range views
were rEquirLd which meant evaluating
a company's ability to keep ahead of
current technological aeronautical ad-

vances, obtain orders, and convert such
business into a proht.

While very much of the same ap-

proach underlies investment thinking
toward the aircraft industry today, con-
stantly mounting airplane procurement
programs have transformed the immedi-
ate outlook for the group. Sustained
operations at relatively high levels ap-
pear likely for some time to come.
» Uncertainties—There is no irrevocable
finality to current eammings reports until
definite steps have been completed. To
begin with, contract deliveries do not
always fall into neat patterns where they
conform to fiscal periods. A number of
aircraft companies include some esti-
mate for current earnings in their work-
in-process accounts. This remains to
be substantiated at a later date. Even
then, there is no assurance that the
transaction 15 accurately presented.
There remains the renegotiation hurdle.
[t may take at least a year and fre-
qm.nth longer after a specific contract
15 completed for the renegotiation proc-
esses to run their course.

Under the stated circumstances, it
15 a rare management that can positively
assert that seemingly high earnings
currently being reported are real and
irrevocably in the bank. A too liberal
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thoroughbreds...

for high speed operation

Torrington Needle Bearings are ideally
suited for a wide range of operating speeds—
5,000...10,000...15,000 rpm and higher. These
smooth-running bearings—equally efficient for
rotating or oscillating applications—have low
coefficients of starting and running friction. Thus,
power requirements are reduced.

Other Needle Bearing advantages—high
radial load capacity, light weight and compact
size—aid in simplifying design as well as in-
creasing efficiency. Why not get full details in
terms of your own product? Write today.

THE TORRINGTON COMPANY
Torrington, Conn. . South Bend 21, Ind.
District Offices and Distributors in Principal Cities of
United States and Canada

TORRINGTON VZfD/f

NEEDLE - SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER

BALL

NEEDLE ROLLERS
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PRE CISION Aircraft Bfiducts
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OIL OXYGEN
SEPARATORS TESTING
A-512-A EQUIPMENT
oT-122

ELECTRONIC ICE | LIQUID OXYGEN HYDRAULIC
DETECTOR | CONVERTERS MOTORS

Aro Engineering "won its wings" before World War Il ... designing and
building precision instruments and devices widely used in aircraft. .

Today—Aro's years of experience and modern facilities are important 1
to users of aircraft products such as these. Whether it’s oxygen regulators
. » « ¥ACUUM pumps . .. check valves ... or other units... ARO builds "em
right for precision and performance! Send for complete information. The
Aro Equipment Corporation, Bryan, Ohio.

AIRCRAFT PRODUCTS

ALSO0 ... AIR TOOLS ... LUBE EQUIPMENT
| GREASE FITTINGS

b

| possibilities.

dividend policy premised on this as-
sumption may later turn out to be a
distribution of capital rather than of
caATNINgS.

It is this condition which has led

many aircraft companies to follow irreg-
ular dividend policies. In the past, the
inclination was to make the bulk of
disbursements to stockholders at the
vear-end when results for the past period
were more fully known. Semi-annual
pavments were also common practice
in preference to the established quar-
terly distributions common to most
other publicly held corporate enter
prises.
» Dividend Change—This past pattern
of earnings distribution to stockhold-
ers by aircraft companies has now
changed. An increasing number of
builders have now adopted quarterly
dividend policies. Among the latest to
do so are United Aircraft, McDonnell,
sperry and Ryvan.

Northrop's 25-cents-a-share pavment
to be made Sept. 14, is the first for
that company since October, 1948, This

| leaves the Glenn L. Martin Co. as the

only major aircraft company unlikely to
pay a dividend to stockholders during
1951, The Martin Co. recently sus-
tained an adjusted net loss of %4,490,-
140 for the first six months of this vear.
The company’s loans from the Recon-
struction Finance Corp. further mili-
tate against an early resumption of
dividends. The last Martin payment
was 75 cents per share in March, 1947.
» Stock Split-Ups—During the past year
or 50 no less than five aircraft companies
have declared stock split-ups. Fre-
quently, in addition to creating a
broader market interest for the equity,
the stock split also serves as a device to
mcrease cash disbursements. For ex-
amnple, earlv this vear United Aircraft
declared a 209 stock dividend on its

| common shares. It previously had been

paving $1.00 per share semi-annually,
or a tatal of $2.00 for the vear. Follow-
ing the 20% stock dividend, it switched
to a quarterlv dividend disbursement of
50 cents a share—maintaining the old
rate on the increased number of shares,

At indicated current dividend rates,
aircraft equities vielding 6% and better
are not uncommon. This compares
verv favorably with maost other indus-
trial eauities. In almost everv instance.
current earmnings are materially In ex-
ress of dividend pavments. Tt is inter-
esting that liberal aircraft income vields
have prevailed over a period of vears
for a number of companies. This is
particnlarly true for Grumman, Douelas
and Curtiss-Wright “A”

Imnroved aireraft dividend vields are
bound ko attract the attention of staid.
comservabive investors who in the past
have considered the aircraft industrv
too erratic and uncertain for income

—Selie Altschul
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They have a right to be proud!

These men have realized ambitions
that they've carried with them simec
they began to build engineening ca-
recrs. They're Boeing men. And that
scts them a little apart. For Boeing
is o renowned name mmoaviation. It
stands for bold pioneering i acro-
nautical rescarch and design . . . for
lcadership in the building of advanced
commercial and military  airplances

cand for trail blazing in the
development of guided missiles, jet
propulsion and other felds.

Todav, there are many grand career
opportunitics at Bocing for high
caliber men who can measare up.

Needed in Scattle are experienced
and junior acromautical, mechameal,
clectrical, clectronies, ewvil, acoustical
and weights engineers for design and
rescarch; servo-mechanism designers
and analysts; and physicists and math-
ematicians with advanced degrecs.

It's important, long-range work.
The world's hottest jet hombers . . .
the fascinating new ficld of guided
missiles . . . the revolubionary new
Bocing gas turbine engine—these arc
among the challenging assignments
awarting von.  Here are ontstanding
researeh Facilities and the men who
have hnilt Boemg to world ennnence.

L—---—————------J

1 More housing iz available in Senttle than in
miel other major indugtrinl conters,

& Salaries nre good —and they grow with you,

3 The Northwest is g sporisman’s paradise—
erent  fishing, hunting, sailing, and skiing
eottntry—with temperate elimate all venr,

& Moving and teavel expense allowanee is
||'|'|||.'ir!l"|[
Or if you prefer the Midwest, thore are sipelar

1 P P l!|'|‘||II||rJ|rl iif fj.!r J;Ill 1l !!.Ill"lllllr'ﬂ,
Karngeas, Plawl. fwipevries tndicoting o prefor-
enee for Wichita acassigemont wll by referred
fa fhe Wiehila Fvision.,

Write todoy to the oddress below or use the
canvenient coupon.

------_--_-----1

JOMN C. SANDERS, Stst Enginter —Persannel :
Dept. E-?
Boging Airplane Company, Seattle 14, Wash. !
Engineering epportunitiat at Boeing interest I
me. Please send me further information, I
Name t
)
Address
.
i

City and 5tale

BOEING
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5 4 plane you'te flying—
S loull qu better with GQULF|

Skip this if vour flving activities are confined to homing
pigeons or kites. But when it comes to planes—no mat-
ter what the engine type, there's a great Gulf OQil spe-

cially made to keep it running more smoothly, efficiently,
economically,

Gulfpride Aviation Qil—Series D for
Horizontally Opposed Engines!

For Radial Aircraft Engines, there's
Gulf Aircraft Engine Oil—Series R!

- [t's the world's finest detergent
uﬁfgw’: dispersant aviation oil, the only
o ane put through Gulf’s exclusive
Alchlor process to remove extra
carbon-and-sludge-formers. Users
= have increased periods between
overhauls up to 1009.! You can't get a more
efficient, economical aviation oil!

Highly effective in retarding car-
bon and sludge formations in ra-
dial engines! This fine guality,
non-detergent, straight mineral
lubricating oil maintains its body
at high operating temperatures,
Especially recommended for maximum operat-
ing periods between overhauls!

For MORE Flying Pleasure Don't Settle For LESS Than GULF!

The correct Gulf aviation oil will solve your lubrieation problems.
Onee yvou've tried it, you'll agree!

1te great 4o go flying with GULF!

GULF OIL CORPORATION . .. GULF REFINING COMPANY

AIR TRANSPORT

New Push Given All-Weather Plans

Instrument flight factor in recent airline mishaps brings
re-examination of equipment and training.

By F. Lee Moore

The airline industry and government
agencies are starting a new drive to m-
crease all-weather flight safety.

Spurred by the grim realization that
ten of the last 12 fatal airline accidents
took place in weather requiring mnstru-
ment flight, here is what the industry
and government are doing to remedy
the situation:

e Airlines are re-studying their traming,
maintenance and equipment programs
in an attempt to bring avionic per-
formance up to the reliability level of
engines zmjl airplanes.

e More money and effort is being ex-
pended by the airlines to hasten full
operational use of new devices,

e Civil Aeronautics Administration 15
re-evaluating its present programs in the
light of recent accidents and plans to
ask Congress for a supplemental ap-
propriation to step up its navigational
aids program.

¢ Both industry and government are
mulling over means of improving the
existing situation right now, without
waiting for aviomic equipment that,
while a laboratory success, may be
vears away from operational use.

The recent United DC-6B crash
near Qakland, Calif., during an instru-
ment let-down was the latest in the
series of ten accidents which would tend
to indicate that the biggest safety prob-
lem today i efhiciency of avioniec equip-
ment and its use.

While improved modermn equipment
installation is the long-range goal now,
as it has been for vears, the airlines say
that if they started using right now an
untried “improvement,” the end result
might be less satisfactory than the exist-
ing equipment and procedures,
ngeed-up Planned—But in light of re-
cent operational experience and high
eamnings, many are gomng to put more
money into hastening procurement,
test, and evaluation of the newer de-
viCes.

More airline money and effort
will shorten the time to full operational
use of new improved equipment like
symbolic instruments and automatic ap-
proach, the airlines point out.

A complicating feature in the planned
all-weather safety programs is the lag-
ging delivery of avionic equipment, be-
cause of military orders. Long lead
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times mean there can be no quick rise
M new avionics equipment programs
for civil aviation, But much can be
done with more effort and money put
mto existing and presently available
equipment. [t is there that airlines and
CAA are looking first before taking any
other steps.

Position location, course accuracy and
flight proficiency are the chief problems
of all-weather flight. According to air-
lines and CAA, here are some impor-
tant aids available now or will be ready
s00n:

e Position location. Orientation aids in-
clude: ommnirange (VOR): terminal
omnirange (TVOR); voice instead of
code identihicatnon of ground stations;
radar,

e Course accuracy. Dxperts agree that
ILS and VOR are accurate and reason-
ably reliable now—and far better than
their predecessor aiwds. But pilots and
airline operations men believe more pre-

cise monitoring is needed to catch the
deviations that still do occur.

e Flight proficiency. Auds to relieve the
pilot of nervous and physical burden of
mmstrument  flight include automatic
pilot, automatic approach coupler, and
the new “picture” instruments.

> Airborme Equipment Needs—Airlines
may speed up their testing and utiliza-
tion of available modern avionie equip-
ment, the experts agree, even through
new equipment takes time to get. Right
now, pilots have a great variety of equup-
ment to watch durning instrument navi-
gation.

Many modern devices to simplify the
pilot’s job can be ordered now. Among
these are:
® Automatic approach. Automatic pilot
and approach beam coupler relieve
the pilot from manual flymmg duty, He
becomes free to monitor all instruments
and to check radio signals more effec-
tivelv. Most airhnes are using auto-
matic pilots now, and Umted and
American are goimng in for Hight installa-
tion of auto approach couplers; some
other leading airhines may follow United
and American.

e Symbolic display instruments, Sym-
bolic display instruments give the pilot
a visual presentation of where he is or
where to fly or both. And they combine
the functions of two or three different
instruments, simplifying the pilot’s job.
Among these new tvpe instruments are

| Inadequate allweather flight
equipment may have contributed
largelv to many of the recent fatal
U.S. amrline crashes, Aviatrion
WEeEk is told by leaders of the Air
Transport Assn., Air Line Pilots
Assn., Civil Aeronautics Board and
Civil Aeronautics Administration.
Here is the record on which they
based their comment:
e Washington, instrument approach,
Dec. 12, 1949, Capital Airlines DC-3,
six fatalities. Instrument approach pos-
sibly complicated by engine trouble.
® Minneapolis, instument approach,
Mar. 3. 1950, Northwest Airlines 2-0-2,
13 fatalities. Judged by CAB as pilot
error in instrument approach.
® Benton Harbor, Mich., frontal
weather, June 23, 1950, Northwest
|  Airlines DC-4, 58 fatalities. Cause un-
determined by CAB; plane vanished
ut the time it hit a violent storm.
® Utica, N. Y., engine failure, Sept. 4,
1950, Robinson Airlines DC-3, 16 fa-
talities. Engine failed on takeoff.
e Butte, Mont., instrument approach,
Nov. 7, 1950, Northwest Airlines 2-0-2,
22 fatalities. Judged by CAB as pilot
error in instrument approach,
e Philadelphia, instrument approach,
Jan. 14, 1951, National Airlines DC-4,

Analysis of Fatal Crashes

six fatalities. Plane overshot runway on
instrument approach,

e Reardon, Wash., mstrument, weather,
Jan, 16, 1951, Northwest Airlines 2-0-2,
10 fatalities. Plane crashed out of
cloudy weather.

® Sioux City, instrument approach,
Mar, 2, 1951, Mid-Continent Airlines
DC-3, 15 fatalies. Plane crashed
maneuvering for second instrument ap-
proach to held after missing hrst instru.
ment approach.

e Santa Barbara, instrument, weather,
Apr. 6, 1951, Southwest Airlines DC-3,
22 fatalities. Plane, navigating on in-
struments, struck mountain peak,

e Ft. Wayne, frontal storm, Apr. 25,
1951, United Air Lines DC-3, 11 fa-
talities. Plane spun in while pulling
out of approach to field through the
edge of violent front storm.

e I't. Collins, Colo., insbrument, navi-
gation, June 30, 1951, United Air Lines
DC-6, 50 fatalities. Plane navigating
on instruments, hit mountain peak far
off course,

¢ Oakland, Calif., instrument approach,
Aug. 24, 1951, United Air Lines
DC-6B, 50 fatalities. Plane hit 20 ft,
below peak of 1,500-ft. hill on instru-
ment approach. A 600-ft-thick clond
layer reached from 1,400 ft. altitude up
to 2,000 ft.
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the Sperry Zero Reader, the Bendix
ID-249 Omnimag, and the Collins A
proach Horizon and Course Line Indi-
cator.

® Omnirange receivers. About 909 of
scheduled airlines will have VOR re-
ceivers installed by the end of this year.
But most of the istallations are single,
not dual. There's a question whether
the modern VOR can be made the pri-
mary means of navigation before a
plane has two receivers (one as stand-
by). Until that is decided, or airlines
can get delivery of dual receivers, the
old low-frequency L/MF four-course
range may remain the primary naviga-
tion nstrument.

® Terrain clearance indicator., CAB re-
quired use of a terrain clearance or
proximity indicator such as the radio
altimeter some years ago. This was to
warn the pilot of approaching moun-
tains, hills or ground level. But many
airlines had such difhculty with mainte-
nance, misinformation and failures that
the CAB order was rescinded. Reports
are that many airlines still consider the
instrument inadequate so far, although
the military have used it since early 1n
World War 11,

These are some of the main arrborme

cquipment programs that both airline
and government experts consider impor-
tant to all-weather safety progress, al-
though some may not be quite ready
for fleet operation. Many of those in-
struments are dependent on ground
installations.
» Airways Establishment—CAA's fed-
eral airways equipment budget this hs-
cal vear will be between $8 million and
$13 million—depending on House-Sen-
ate conference results.

That’s much less than the 525 mil-

lion CAA requested from Congress, but
CAA may be able to step up some
ground equipment prﬂt}fcts for more
navigation safety, at the expense of
other planned projects aimed more at
convenience than safety. Aids nomi-
nated for more CAA emphasis last
week by pilots and airline spokesmen
were: voice identification of ground
equipment instead of code; more moni-
tor efficiency on ILS and VOR.

VOR omnirange is to be the stand-
ard navigation aid. It may be that
CAA can defer some other aids while 1t
gets the VOR system foolproot.

All presently installed ground aids
identify themselves by coded dot-dash-
dot signals. The unwary or distracted
pilot sometimes misreads the code, or
just assumes he tuned in the right fre-
quency and doesn't check it. Mis-
identihication of a range has caused some
near-misses on airliner navigation, and
some observers are guessing mis-identih-
cation of a range station might have
caused the erash June 30 of a UAL
DC-6 in Colorado.

CAA plans ultimately to change all
range and marker identities to voice.

But the present program 15 for a
sradual shift to voice, although installa-
tion of a voice recorder at a station is
not considered an expensive modifica-
tion.

» Airline Operation—CAA urges airlines
to speed their transition from low-
medium frequency aids to full utiliza-
tion of the new wvery high frequency
VOR, GCA and other modern aids and
controls. But many airlines and their
pilots want to move into that carefully.
They are using the VHF equipment
and radar ground control often where
available. But they don’t.put full trust

This hydraulic truck lift, with a platform
9 ft. x 15 ft., capable of handling 8,000-1b.
loads, is being used by Flying Tiger air
freight stations in Chicago and Cleveland
to speed loads to and from the plane. It's
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expected to cut usual loading time in half,
since freight loads may be loaded on the
platform in advance and then quickly un-
loaded when the plane arrives. Here it's
used by a C-46.

in them yet. There are still some unex-
plained l?ailures of ground and airborne
E?uipment. Nevertheless, maintenance
ot both is improving at a rapid rate.

By late next year, the airlines will
mostly be using the new very high fre-
quency aids as the primary navigation
system.

Airlines, pilots and government men
agree that stepped-up procurement,
test and utilization of modermn proven
equipment is the fastest way to all-
weather flight safety. Pilots are human
beings, with most of the weaknesses
that implies. There is more room for
improvement in equipment than pilots,
all observers seem to agree. They urge
equipment to make the pilot’s job sim-
pler and more efficient. They want sim-
ple, sure equipment monitored by other
equipment, as well as intensified pilot
training in allweather flight technique
and discipline.

Try New System of
Settling Accounts

Three major trans-Atlantic carriers
are conducting a joint trial-run in the
use of distance instead of currencies for
settling accounts between them through
the International Air Transport Assn.’s
Clearing House. The new scheme
promises to achieve decided time and
cost savings over the previous method
used.

For the latter half of this year, Air
France, British Overseas Airways Corp.
and Pan American Airways will bill
cach other for space sold on the other’s
behalf in terms of distances involved,
automatically weighted by coefficients
to allow for rebates, discounts and sur-
charges. At the end of each month,
single balances for each company will
be struck by an offset of credits and
debits and the result rendered into
terms of cash by the use of daily rate
hgures.

Up to now, the practice has been for
the selling airline to compute the value
of the space sold in terms of currency
and convert the results into the cur-
rency used by the companies who ac-
tually carried the trafic. The checking
and rechecking by all companies con-
cerned required thousands of man-hours
yearly and created a considerable time
lag in the ultimate settlement of
accounts.

An initial test of the new system was
made by British European Airways,
Danish DDL, Dutch KLM, Belgian
Sabena and Swissair on intra-European
journeys, and it was found that that
there was a difference of only one-
eighth of one percent between the re-
sults obtained by the new method and
the older system, with the latter still
subject to at least several weeks of
checking.
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NEW JET ENGINE

One of the most powerful turbojet engines in the world,
the new Westinghouse J40 develops thrust equivalent
to 14,000 hp at modern flight speeds. This power

output will be approximately doubled by the addition
of an afterburner.

INTEGRAL AUTOMATIC ELECTRONIC CONTROL

This 1s the first turbojet engine with a completely
integrated, automatic electronic control system to pass
the stringent type test of the combined U. S. Military
Forces, Complete operation from standstill to top
altitude and speed is accomplished with a single

«cockpit control—leaving the pilot free to attend to

navigation, battle tactics—battle itself, This is only one
of the many distinctions of the J40 which place it in
the forefront of today's jet propulsion field.

Look for further developments about the J40...it
will spark a whole new group of speedier, high-
performance military aircraft. Look to Westinghouse

research and engineering for constant progress in
jet aircraft power. J-54011
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SUPERCONNIE VERSIONS

Lockheed Aircraft Corp. offers several inte-
rior arrangements of its Super Constellation
for air carrier needs. The “Inter-Conti-
nental,” at top, is a 54-seat luxury version,
with salon in the center of the craft. On
overland flights, the relief crew quarters up
front could be replaced by eight more pas-

senger seats. The “Interurban,” center,
would carry 103 passengers in five-abreast

secats at 39-in. intervals. The bottom floor

plan shows combination passenger-cargo
version, with room for 50 passengers and
1,140-cu. ft. cargo space up forward. A
60x72-in. cargo door facilitates handling.

CAB Estimates
LAA Mail Pay

Metropolitan helicopter operator Los
Angeles Airways has a Civil Aeronautics
Board show-cause order setting final
mail pay. CAB proposes to pay LAA
$1,351,190 or $1.36 a plane mile for
Qct, 1, 1947-Dec. 31, 1950; and current
rate of $1.30 a plane mile for the first
30,000 mi. a month and 60 cents for
additional mileage.

The 1947-50 rate is figured by CAB
to give Los Angeles Airways “a fair re-
turn on the recognized investment com-
puted at 7% in accordance with estab-
lished Board policy. . . . This comes
out to 567,406 on investment of $296,-
293, with allowance for $17,098 federal
and 51,123 state income taxes.

The new current rate of $1.30 is fig-
ured to give an estimated operating
proiit margin of 9.94 cents per pIﬂnE
mile to provide a fair return and “con-
tinued development of the helicopter
experiment.” The rate is set on esti-
mated operating margin instead of in-
vestment return because investment is
too small to make it a reliable yardstick
for measuring future mail pay need.
Estimates are the company’s own, which

CAB agreed looked reasonable.
CAB allows LAA President Clarence

E

1 —

A NORTHROP AIRCRAFT, INC,,
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M. Belinn a salary of $15,000 a year
starting this January “because of "the
general change in economic conditions.”
But CAB cut his salary down $3,737
to 512,000 a year for 1947-50. The basis
for this was stated in ﬂn: Trans-Texas
Airways mail rate case: “Where a carrier
relies so heavily on mail pay support it
is believed that the maximum salary for
chief executive officers that should be
underwritten by the government in
Cases Df local service carriers is $12,000
a year.'

TAA Traffic Up

(McGraw-Hill World News)

Melbourne—Sharp traffic gains marked
Trans-Australia Airlines’ first half of the
current hscal year. Revenue passenger
miles were up to 289,371,000 (an
18.4% increase over thE same period
last year). The number of revenue pas-
sengers was 009,974, a 15% incn:;w:—

Revenue freight increased 27.3%, to
32,590,000 1b., .1l1L1 mail was up 10.3%
to 5,695,182 Ib. The number of un-
duplicated route miles went up to 21.-
917 from the previous 18,361. Ports of
call were increased from 56 to 93,

TAA has sent an engineer to London
to recruit technicians to take care of its
steadily rising business. A newly bought

DC-4 wll flv some to Melbourne.

CAB Takes Over
Housekeeping Job

The Civil Aeronautics Board will
henceforth do all its own administrative
housekeeping. CAB takes over from
CAA its own accounting services, pay-
roll preparabion and necessary procure-
ment.

CAPB’s budget and fscal section will
do CAB accounting and payroll work.
The CAB general service section will
be in charge of the procurement oper-
atiomn.

This administrative change was rec-
ommended by the Congressional Avia-
tion Fc:]:u,f Board and l‘hE Hoover Com-
mission. The step 15 also in line with
provisions of the Budget and Account-
ing Procedures Act of 1950, the Board
says.

The Board has also announced that
it has renamed its Burean of Admin-
istration as the Ofhce of Administra-
tion.

TACA Inaugurates
New Service to U.S.

San Jose, Costa Rica—A new daily
flight connecting the capitals of fve
Central American republics and New
Orleans with “same dav” service has

been uljulu;i L'l-*. T ransportes Aeros Cen-

tro Americanos (1 ACA),

The DC-3 fHight leaves San Jose at
4 a.m. cvery {1;1}' but Sunday, and goes
to Managua (Nicaragua), Tegucigalpa
(Honduras), San Salvador—where pas-
sengers transter to a DC-4—and Guate-
mala City, landing at New Orleans at
2:15 p.m.

The before-dawn takeoft from San
Jose scts a mightflying precedent in
Costa Rica, smce the hittle, mountain-
ringed Sabana Airport has hitherto been
restricted to davlight operations. Prior
to inaugurating the service, TACA
made extensive night takeoff tests from
the field, using flare paths.

Brazilian 1950
Air Travel Marks

(McGraw-Hill World News)

Rio de Janciro—Panair do Brazil and
Cruseiro do Sol share the spotlight as
Brazil's leading airlines in ofhcial sum-
maries of their 1950 transport opera-
tions.

Panair carried 250,150 passengers,
4,046 metric tons of baggage, 5,018
metric tons of freight, while Cruzeiro
do Sol flew 280,229 passengers, 3,365
metric tons of baggage and 6,524 metric
tons of freight last vear.

[ - -—l-l"-..—'b

Here's another time-saving, cost-saving Northrop production technique:

F-89s require [ewer man-hours, less strategic material, less machine time because Northrop
production engineers use simple, low-cost phenolic-resin dies in place of conventional
metallic dies for forming thousands of high-strength metal parts. This technique

is parl of the production knowledge that delivered Black Widows on time in

World War 11— the same knowledge that's speeding the production of the

deadly F-89 Northrop Scorpion, standard all-weather interceptor of the U. 5.

Air Force.

HAWTHORNE, CALIFORNI
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Northrep hos mony new positions.

Your applications invited.

Pioneer Builders of Night
and All-Weather Fighters
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STOP LOOKING...
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'MU-SWITCH,
- Model TE-5000

Yes, Mu-Switch has the
answer to the design
engineers long-felt need. It's
a new D.C, switch, small but
sturdy, made especially for

single pole, double throw circuits. It carries a rating of

10 Amp, 125 Volt D.C. and 5 Amp, 25

is the same size and has the same mounting holes as the basic Mu-Switch
for A.C. current. The design of this switch incorporates an Alnico
magnet which blows ourt the arc as soon as contacts break to prevent
burning. Cover and base are molded of Melamine with metal enclosures
available upon specihcaton. Pin, leaf or plunger actuators
can be obtained. Write today for complere details.
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A New, Little
SINGLE POLE
DOUBLE THROW

Snap Action Switch

for D.C. CURRENT

1l
r

T

0 Volt D.C. Model TB-5000

MU-SWITCH DIVISION

UFACTURING CO.

CANTON, MASS.

R

SYNCROMOUNT
POTENTIOMETER

|

» SMALL SIZE (1%")

o LOW TORQUE B~
« LONG lIF
ia'/ « GROUND SHAFT
o SYNCRO TYPE MOUNT
o LINEAR DUTPUT  » FUNCTIONAL OUTPUT

Giannini, standard with the leaders, de-
velops this small ballbearing potentio-
meter with o variety of unique features
to mee! the latest computer requirements.
Runout ond concentricity within .001 in.
Total resistance up to 100,000 ohms,
torque less than 0.2 inch eunces.

For detoils onthis ondotherinstruments write:

G. M. GIANNINI & CO,, INC.
PASADEMA 1, CALIFORNIA
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THE WORLD'S FINEST LIGHT PLANE!

o Taylorcraft "Sportsman'

“ECONOMY, SAFETY,
DURABILITY SOLD ME ON
TAYLORCRAFT—it's the

best plane in its class.”

Walter E. Nix, Parkaire Fiefd. Marietta,
Ga., recently appointed Taylorcraft
Distributor.

L
|

All around wisibility, two place side-
by-side cabin with a 15 cu. ft. cargo
space, 85 H.P. engine with starter and
generator—these and many other features
make the new TAYLORCRAFT "Sports-
man’’ the best buy in the LOWEST
PRICED field.

Write for folder—see your local airport
today!
2 PLACE » &4 PLACE = TANDEM

ESTABLISHED OPERATORS: Write for details
on Dealer Franchise

TﬂYIﬁrﬁrﬂf'} INC.

CONWAY-PITTSBURGH AIRPORT
CONWAY, PENNSYLVANIA

CAB Findings on
EAL Florida Accident

Civil Aeronautics Board findings
about the probable cause of Eastern Air
Lines’ Constellation 749A landing ac-
cident at Jacksonville last year “was the
unsuccessful attempt of the crew to
lock the landing gear manually due to
lack of training in the operation of the
cmergency hydraulic system.”

Warning lights in cockpit indicated
that the landing gear was not locked
down. Immediately following touch-
down the left main landing gear re-
tracted. The plane swerved to the left
off the runway. No one was hurt, but
the plane was substantially damaged.

Accident took place on QOct. 10,
1950).
Among CAB’s findings: the regular

down lock hydraulic line failed due to
excessive torquing of the coupling nut;
Eastern had not specified a torque value
for the nut, though one was specified
for it by the manufacturer; crew did not
lock the left main landing gear man-
unally, although this could have been
done; “the unfamiliarity with the emer-
gency system was due to a lack of ade-
cuate training by the airline,”

Air France Profits
(McGraw-Hill World News)

Pans—Air France earned a net profit
ot $29,502 last year compared with
a net proht of only $209 for the 16
months from Sept. 1, 1948 through
1949, according to the latest annual
report 1ssued by the carrier.

Gross income for 1950 was $75,430,-
000, compared with $73,714,300 for
the previous 16 months. Part of the
improvement in earnings was effected
by reducing number of employes from
15,060 at the end of 1949 to 14,603
at the end of last year.

The French carrier transported 775,-
000 passengers last year as against 650,-
000 in 1949 and flew 23,917 across
the Atlantic in 1950 compared with
21,674 in 1949. Passenger mileage went
up 15% last year over 1949; freight
mileage was ulij 21%, and postal mileage

was 27% higher,

| DME in Australia

( MceGraw-Hill World NEWE}

Melbourne—An  extensive distance
measuring equipment program is under-
way at Australian airports and along
flving routes to provide an additional

| means of navigational assistance to

pilots.

Initial work on installations and aernal
transmitters has begun and plans call for
89 DME stations along the country’s
air routes.

AYIATION WEEK, September 10, 1951

Australia Speeds
Ocean Radio Links

Melboume—=To facilitate communica-
tion with aircraft on Indian Oecean
routes, the government has decided to
develop a site ten miles from Cuildford,
West Australia, as an international
airport. _

Because of the speeding up of the
start of South Africa-Australia services
through the Cocos Islands, authorities
will provide temporary international
radio transmitting and receiving equip-
ment in Belgravia Park for communicat-
ing with international planes and to

provide point-to-point contact with
Cocos Islands and meteorological |
SCTVICES.

Brazil Strengthens
Training Program
(McGraw-Hill World News)

Rio de Janeiro—Brazil's civil aviation |

training program has been substantially
strengthened with distribution by the
government of 80 new Piper PA-18
Super Cub 105s to govermnment-subsi-
dized flying clubs. The mass dedication
ceremonies were attended by President
Vargas.

The Super Cubs, together with spare
parts, were purchased by the H:':mhup
government with a $300,000 credit
opened last year.

ANA Record

Melbourne—Australian National Air-
ways has carried over 650,000 pas-
sengers for the year ended June 30,
6.5% increase over the corresponding
period last year. Freight went up some
26%, reaching 72.9 million pounds.
These fgures would have been still
higher, the carrier estimates, if delivery
of new Douglas Skvmasters had not been
canceled with start of Korean hostilities.

In 15 years of operations, ANA,
largest privately owned air carrier in
Australia, has lifted 4,330,000 pas-
sengers over 2 billion passenger miles
and has hauled 241 million pounds of
air freight.

TWA European Plan
Is Scored by PanAm

Reacting to a Trans World Airlines
request that CAB eliminate Pan Amer-
ican competition from France, Italy
and Spain, a PanAm spokesman said
last week: “What TWA wants 15 to
have CAB throw out President Tru-
man's policy of overseas competition at
main trafhic points and substitute
TWA'’s own plan for no competition.”

Both TWA and PanAm have fled
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AIRCRAFT RELAYS
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WHATEVER THE PLANE—
... OR PURPOSE

LEACH RELAY COMPANY provides

the nation's leading aircraft manufacturers
with a wide selection of AN, AF and
NAF approved relays. New designs

and modifications are being constantly
developed, tested and produced to satisfy
rigid Government specifications.

Highest standards of engineering,
materials, maximum safety, minimum
maintenance and long life performance
are built into each LEACH unit. More
modern aircraft, military, commercial and
civilian, are equipped with LEACH
relays than any other kind.

FOR BETTER CONTROLS THROUGH
BETTER RELAYS—CONTACT LEACH

——

LEACH RELAY GO.

3915 AYALON BLVD,, LOS AMGELES 3, CALIF.

Representalive: in Principal Cilies of U. 5. and Canoda

RUSCO for Safety Belts

Here is another example of Rusco Research, a

| shoulder strap lor every Husco Salety Bell,

Good praclice requires that salety bells be re-
placed periodically.

Why don'l you replace yours now with o
ifamous Husco Safety Belt.

THE RUSSELL MANUFACTURING CO.

Middletown, Conn.
Mew York - Chicogo - Detroit - San Francisco
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Marquardt Aircrgt Lbo.

is engaged is the development
of subsonic and supersonic ram-
jet engines and related control
and accessory equipment. Our
production line is turning out
ramjet engines under govern-
ment contracts.

Immediate Openings
Are Available for

EXPERIENCED

AIRCRAFT STRUCTURAL
DESIGN ENGINEERS—

FUEL CONTROLS DESIGN AND
DEVELOPMENT ENGINEERS

TEST FACILITY DESIGN
ENGINEERS—

COMBUSTION DEVELOPMENT
ENGINEERS—

INSTRUMENTATION
ENGINEERS—

Apply:

PERSONNEL DEPARTMENT
7801 Hoyvenhurst Ave., Van Nuys, Cal

| STRESS ANALYST AND

personal history including education, weork
experience and reference to our Adminis-

STRESS UNIT
CHIEF

Opening for experienced man to supervise
the operalions of a unit involved in pro-
duction and research in the Boeing B-47
jot bomber program lor the Air Force. This
includes work in the fields of struclural
analysis and other related stress Helds,
Must be engineering graduale, preferably
in givil, aeronaulical or mechanieal, with a
minimum of fen years experience in this

field. Must have had supervisory experi-
ence,

Write for application blank or submit

trative Engineer,

BOEING AIRPLANE COMPANY
Wichita, Kansas

LAYOUT ENGINEERS

for military aircraft engineering in
small expanding company.

ANDERSON, GREENWOOD & CO.
Municipal Airport, Houston 17, Texas

SEARCHLIGHT SECTION CONTINUED ON PAGE 75

but ATA now offers them at $25 per set.

» BOAC and BEA—Britain’s two gov-
ernment-owned international airhnes
report a total operating loss of $15,.-
524,398 in the fscal vear ended Mar.
31, compared with a loss of $25,648,-
000 a vear ago. British Overseas Air-
wavs reduced its losses 41% to
$12,783,198; British European Airways
rt:dm:l:d its losses 289 to $2.741,200.
Both BOAC and BEA report th::v are
phnnmg air coach tvpe operations,
with “the possibility of utc-ndmg the
benchits of air travel more widely.’

P Fastern Air Lines—Has extended low-
fare summer excursion rates New York-
Miiami to QOct. 31. This off-season
first-class excursion rate is $114. com-
pared with standard round trip fare of

5144 and night air coach round trip
rate of $107.

» California Eastern Airways—Is still
scheduling more than 14 hours per
day utilization of its DC-4s on the
Pacific airlift. In the first vear of the
(Continued on p. 75)
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PLEXIGLAS 11

For transparent enclosures on airerafl,

there

is a preferred material —PLEXIGLAS—aviation’s
standard transparent plastic for the past ten
years. An improved grade of this acrylic plastic,
PLexicLas 11, is now being used on many ol

today’s aircraft.

Developed in Rohm & Haas

laboratories, and backed by intensive research

and physical testing, PLeExicrLas 11 has improved
resistance to heat, weather, and crazing.

PLExicras Il meets Army-Navy specifications

(MIL-P-5425) for material used in transparent
enclosures on current pressurized aircraft. For

Prexiceas is a trade-mark, Reg, U, 5, Pat, OF, and in principal foreggn eouniries.

Canadian Distributors: Crvstal Glas & Plasties, Lid,,

130 Queen's Cuay af Jarvis Street, Toronto, Ontario, Canada

the planes of the future, Rohm & Haas labora-

tories are working to raise the quality of trans-

parent plasties to even higher levels.

In order to help you make th

e best use

PLexiGLas 11, we have prepared a Handbook for

Aireraft Engineers, Just off the press, this 66-page

manual contains detailed technical data on the

use of PLEXIGLAS in the design and installa-
non of aircraflt enclosures,

for your copy.

Write

CHEMICALS FOR INDUSTRY

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

Representatives in principal foreign countries

Lo us el RS

11111
_______
lllllll




he's dependmg on Teamwork
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INCORPORATED
TETEHEDHD, NEW JERSEY
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(Continued from p. 72)
Korea war, CEA reports it flew nearly
34,500,000 passenger miles carrying
over 7,000 passengers including over
500 litter patients. Using two to four
DC-4s at all times, utilization averaged
13 hours, 19 minutes per plane per
day.

P International Civil Awviation Organ-
ization—Legal committee  mecting
starting at Madrid this week will work
for revision of existing international
law limiting airline liability for pas-
SEHEET ]ﬂ.]l'l['lf_"‘i Prﬂ‘iﬂﬂt IE‘gUI lt]f_'ll]."l“i
accepted by more than 41 nations were
made in 1929, Maximum hability of
an airborne for passengers injury on
international flight is now $8,291.
Some nations want the limit raised.

» KLM Royal Dutch Airlines—Reports
sales the first six months of Hns year
up 26% over a year ago.

»New York International Airport—
[dlewild reports a new one-day record
for trans-Atlantic rivals—1,426 pas-
SENZLrs.

> Northwest Airlines—President Croil
Hunter reports to his directors that no
airline mergers with NWA are immi-
nent. “Although Northwest has been
approached in recent months by several
airlines . . . none of these conversations
was initiated by Northwest and none
has been anything more than explora-
tory.”

» Philippine Air Lines—Reports net
profit of 636,482 for the hrst half of
1951 compared with only $19,473 a
year ago. Load factor was 79%, com-
pared with 63% a vear ago.

» Robinson Airlines—New York local
service airline has put its sixth Douglas
DC-5 in operation and says “more
planes will be acquired soon.” All
Robinson DC-3s now, seat 24 pas-
SENZErs.

P Seaboard & Western Airlines—Re-
Fnrtﬂ a record 1,063,869 pounds of air
reight carried in July.

Trans World :’hr!mfs—RmeH a

record 52,000 air coach passengers
carried June-August this vear. TWA

adds a fifth daily coach flight the end
of this month. This will hL New York
to San Francisco via Chicago. . . . .
has opened sales ofhices in Nice, I rance,
and Llanes, Spain.

»United Air Lines—Starts its big
quarter-century anmiversary celebration
and promotion campaign ‘this week in
32 aties. UAL in 25 years has car-
ricd 7 million passengers, 42,974,000
pounds of mail, 35,076,000 pounds of
air express and 58,702,000 pounds of
air freight.
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SEARCHLIGHT SECTION
Goodyear Aircraft Corporation. one of the oldest agircralt development organiza-

tions in the Held, now oliers unusual opportunities fo engineers, both experienced
and recen! graduates, in all branches of aircrait design aond development.

In addition to manufacturing airplanes and airships, Goodyear Aircraft builds a
number of vital aircraft components as well as guided missiles. radar and other
malerial for the defense program. The diversification of productis, beyond purely
delense needs, at Goodyear Aircraift, has resulted in an unusually stable and
progressive organization throughoul post war years.

Salaried positions with accompanying liberal employee benefils and bonus for
extended work week are open to

AERONAUTICAL ELECTRICAL
MECHANICAL ELECTRONICS
CIVIL INDUSTRIAL
ENGINEERS
for
DESIGN AND DEVELOPMENT
of
AIR FRAME STRUCTURE LANDING GEAR AND
HYDRAULICS

EQUIPMENT AND POWER PLANT INSTALLATIONS
ELECTRONIC AND ELECTRICAL SYSTEMS
WHEELS AND BRAKES MECHANICAL COMPONENTS

Personnel are needed in the following classifications:

DESIGNERS DRAFTSMEN
PHYSICISTS MATHEMATICIANS
DEVELOPMENT ENGINEERS TOOL ENGIMNEERS

STRESS AND WEIGHT ANALYSTS

Previous experience and formal education desirable. However, applicants withoul
formal education but with equivalent practical experience in other engineering
fields will be given consideration.

You are invited to investigale these opportunities by submitting a resume of your

qualifications and experience or by simply sending for an application either of
which will be given prompt and serious consideration.

Address all correspondence to
Mr. C. G. Jones, Salary Personnel Department

GOODSYEAR
" AIRCRAFT CORPORATION

AKRON 15, OHIO

73



SEARCHLIGHT SECTION

SENIOR
COMPONENT
ENGINEERS

FOR
GUIDED MISSILE

PRODUCTION

There's a challenging opportunity await-
ing senior product engineers who would
like to work with a small, select group of
engineers in the MISSILE PRODUCTION
PROGRAM of Hughes Aircraft Company.

Wanted are men with a B.S. degree,
at least 7 years experience and fine ana-
lytical knowledge of product require-
ments in the following fields:

Servo Actuators & Hydraulic Systems

Should be strong in both analytical and prac-
tical approoches to design problems, particu-
larly in the field of minioture reguletors, serve
octuators and hydraulic and pneumatic contral
systems.

Gyroscope Design

Senior position for men strang in bath analyti-
cal and practical approothes to design
problems in the field of gyroscopes and related
equipmaent,

Airframe & Component Installations

Past experience os a packaging expert with
experience os o stress analyst is necessary to
handle this position. Not o research position,
but one calling for an engineer with knowledge
of product requirements.

Production Test

Unusual opportunity for on engineer to work
with small engineering section responsible for
design of electro-mechanical test equipment
for precision mechanisms involving electronics,
mechanics ond hydraulics,

Excellent Working Conditions
Outstanding Employee Benefits

Enjoy a wonderful way of life in South-
ern California—with beaches, mountains

and commercial districts within easy |
reach. Housing accommodations are |

plentiful.
Local interviews are available for

qualified personnel. Just mail resume to:

HUGHES

AIRCRAFT COMPANY
CULVER CITY - CALIF.

Please do not apply if already engoged

in urgent military work.

76

- MECHANICAL
| STRESS ANALYSTS

MORE PROJECTS...

MORE PROGRESS...
for you AT MARTIN!

ENGINEERS: Martin offers you the greatest
diversity of projects of any aircraft plant
in the Eﬂi“ Missiles, rockets, fying boats,
advanced military aircraft, commercial air-
planes, guidance systems. Greater oppor-
tunities for development, career positions
for qualihed men. Liberal pension pllzn., low-
cost group health and life insurance, many
other benefits. And Baltimore housing 1s
reasonable and plentiful—in a city with
excellent medical facilities, legitimate thea-
ter, major sports events, 3 TV stations,
historic points of interest, moderate climate,
unlimited opportunity for ouldoor recrea-
tion,

Engineers Needed Now:
CABIN CONDITIONING: three years' ex-

penence,

POWER PLANT: three years’ experience—
jel engine analysis, design and test back-
ground,

Send us a :Iﬁr:tly confidential resume of
our quahhcations. Personal interview wall
g: arranged.

THE GLENN L. MARTIN CO.

Baltimore 3, Md.

Unusual opportunities for
important analytical work

on HELICOPTER iransmission
systems

ALSO
many openings for qualified
Mechanical & Siructural

DESIGNERS
DRAFTSMEN
CHECKERS

LOFTSMEN

Send detailed resume fo

Personnel Manager

CAMAN ATRCRAFT CORP
WINDSOR LOCKS, CONN.

AVIIONIECS
EXECUTIVE |

'With exiensive guided missile experi-
ence, proved production and administra-

tive capabilities is interested in a new
affiliation, preferably on the West Coast.

Excellent patent record. commercial
pilot, electrical (radio) engineering and
physics background. Knows Washing-
ton and delense contract structures.

Qualifications and record furnished
upon request, personal interviews may
be arranged.

PW-1882, Aviation Week
520 N. Michigan Ave., Chicago 11, 11l

SEARCHLIGHT SECTION

PROCESS - STANDARD UNIT
CHIEF

Opening for experienced man lo super-
vise the operations of a unit inveolved in
production and research in the Boeing B-47
Jet Bomber program for the Air Force.
This includes work in the lields ol siand-
ards, chemical, metallurgical and mechani-
cal processes; plastics, adhesives and
sealers; and drafting procedures. Must be
engineering graduale, preferably in chem-
istry, metallurgy or ceronculics, with a
minimum of 10 years experience in this
field, of which at least live years must be
in the airecrall industry. Mus! have had
supervisory experience. Write lor applica-
tion blank or submil personal history in-
cluding education, work experience and
references to our Adminisirative Engineer.

BOEING AIRPLANE COMPANY

Wichita, Kansas

REPLIES {Bor No.): Address to office nearesl you
NEW YORK: sa0 W. [2ad 8. (18}
CHICAGO: 580 N. Michigan Ave. (11)
BAN FRANCISCO: 08 Poxt Bt. (&)

POSITIONS VACA H_T

N ENGINEER A and Deslgn Englneer
DEI::IE:I?Teup-JnHlb]u positiona requiring threa Lo
five years' experience in mechanical design of
alreraft quality, preferably In gus turbines or
almilar type maochines, Must be capable of
working from deslgn speclficationsa In making
layouls of completa parts nr_-:-::ni:u::nr.-nl:.ﬂ in=-
cluding sheet metnl construction, Lnk]nF into
consideration manufacturing cousta, welght,
stross, heat, material properties, mechanics,
dynamics, and production ]':rﬂlp:liﬂ:_ﬂﬂ. ({Housing
avallable,) P-1278, Aviation Weelk,

POSITIONS WANTED

HELICOPTER PILOT with 850 hours Bell o
Sikorsky varied experience desirea perma
nent position. Harold G, Sommer, 2734 Edmond-

son Ave., Baltimore 23, Md,

OMMERCIAL PILOT presently flying Iqlurmp
& tlonal Captain on Constellations for Forelgn
Airline degireg Permanent Fosition as princlpal
pilot for large corporation. Four ¥eara interna-
tional captain throughout South America, Eur-
ope, Africa and two years domestie pilot. Major
Alr Force Reserve. Age 28, married, perfoct
health, Airline Transport Rating, 6200 houra.
will consider any location PW-1880, Aviation

Woek.

PILOT, AIRLINE, Executive experience ..'-.'II‘R'.

land and sea 14000 Hrs, On forelgn aBs.gn-
ment as chisf pilot Major Oil Co. Desirea posi-
tion in U. 5. with substantial corp. Reply PW-

1870, Aviation Week.

FOR SALE

- —

BHell Helivopier
Modal 478, E3:456 Hrs. Total Time, Landing
lights, Duals, Wheel landing gear, Like Naw,
. A. A. Licensad until August 13, 1953, §31,.-
750,00 Brooklyn Airport, 4500 Ridge HRd.,
Clevaland 8, Ohio,

1 New set Douglas O-54-A wing panels.
Complete with tips. Original crates. Sell or
trade. Stinson Fileld Alreraft, 6013 Misalon Ed.,
San Antonlo, Texas.

For E-IlIn—EIlng Schonls and Alrports,
Leonard J, Schrader, 609 E. Green 5t., Cham-
palgn, Ill., Phone 89084 collect.

——

ELECTRONIC AND ELECTRICAL
ENGINEERS

Dnea slectronlcs instrumentatlon engineser with da-
gree In EE or Physica, preferrably some graduosats
gtiidy, and 5 #earn minimum experlence, for
permanant position In charge of electronies lab
pssociated with our aerrg. engioecring laboratories.
Also soime openings for elediirleal enginesrs with
leany sxperiences, Sal, commensurate with axperi-
i, iberal employes benefits. Houslng ot =
preaging problem. Bubmit detalls of edog and
expericnce o

UNIVERSITY OF MINNESOTA

Department of Aeronautical Engineering
Laoboratory

Rosemont, Minnesoto

ENGINEERING
SPECIALISTS

OPPORTUNITY TO BECOME ASSOCI-
ATED WITH THE DESIGN OF THE
WORLD'S LARGEST SUPERSONIC TEST

FACILITIES.

Translers To Operational Phase Avail-

able At Later Date.

IMMEDIATE POSITIONS AVAILABLE
FOR AERONAUTICAL ENGINEERS OR
SOME BACK-

GROUND IN TRANSONICS, SUPER-

PHYSICISTS WITH

SONICS, OR HYPERSONICS.

Positions Alse Avagilable For Mechan-
ical, Electrical, Siructural, And Insiru-

menlation Enginears,

Consulting Engineers
Established 1928

915 Olive Street
St. Louis 1, Missouri

| SVERDRUP & PARCEL, INC.

| Unusual opportunities for outstanding

For Sale!
Unused—Surplus
RAMGER AIRCRAFT ENGIME
AAF or Bursau Madsl V-770-11 Mir's. Na

RO10953, Model SGV.770CIB, Eng. Spee. No. 177,

Reduction Gear Ratio 3.2, Comp. Ratlo @6.5:1,

Supercharge Ratio 9.5:1, Impeller Dia. 7.625.
Avallabla for [napection.

COMMERCIAL SURPLUS SALES CO,
4101 [:.u;th Ave. Tel. Curtis 3300 Baltimors 8. Md.

PLASTIC CASTINGS

WITHOUT COST OF
PRESSURE DIES

Aviation experimental parts lor gquickest
delivery., Any gquantity, 1 to 1000. From
your part or blueprint. Molded polyesther.
Wide range of hardness and flexibility,
depending on serv.ce required. Transpar-
enl or opague. Also cast wilh metal in-
seris. Ask for estimates.

PEARCE'S PLASTIC MODELS
4580 Hollywood Boulevard

Hollwood 27, California
OLympin 1552

—STOWARD CO.-

= o
| WANTED

Wnntﬂd‘
HANGAR

Approx. size 100° x 120°
Give all details first letier

SOUTHWESTERN SKYWAYS, INC.
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Box 347, Sania Fe, New Mexico I

Exporters

SPECIALISTS IN FILLING
OVERSEAS REQUIREMENTS

e A N Hardware

® Aircraft Parts

® Electronic Parts

® Electronic Equipment
132 Front 5t., New York 5, N.Y.
Cable Address:—Sumradcomp

Bex 3020

115
Guarontesd Rebuihh
MOTORS-GENERATORS-CONTROLS

MOW IN S$TOCK
We buy surpius eguipment

L.J. LAND Inc.

Box 756

AYIATION WEEK, September 10, 1951

Reading- & Pao.

= - =

Wanted
ENGINEERS

AND

SCIENTISTS

and experienced men.

These top positions invelve preliminary ond
production design in advanced military air-
craft and special weapons, including
guided missiles.

Immediate positions Include:

Electronic project engineers
Electranic instrumentotion engineers
Rodar engineers

Flight test engineers

Stress engineers

Aero- and thermodynomicists
Servo-mechanists

Power plont installation designers
Structural designers
Electro-mechanical designers
Electrical installation designers

Excellent location in Southerm Califor-
nia, Generous allowonce for ftravel ex-
penses.

Write today for complete information
on these essenhal, long-term positions.
Please include resume of vour experience
& training, Address inQuTrr o Director
of Engineering.

NORTHROP AIRCRAFT, INC.
1003 E. Broodway
Howthorne (Los Angeles County) California

Jonce

AIRCRAFT CORP.

Now Scliciting

AIR-FRAME ASSEMBLY

JIG AND FIXTURE
SUB CONTRACTS

250 YEARS SUPERVISORY
AIRCRAFT KNOW HOW
AT YOUR DISPOSAL

Jonco

AIRCRAFT CORP.

Shawnee, Okla.

2—DOUGLAS C-47A CARGO 24 VYolt—92

EMGIMES
1—EXECUTIVE INTERIOR LODESTAR
Taroe time throvghout since overhoul ond
moditication.

for detoils:

Mational Alrport Washington, D.
Phone STerling 5753

STONNELL & HOLLADAY "J

PO BOX 3005
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Complete Service Designing ﬁ-il
DIES = FIXTURES » GAUGES 2
JIGS « MACHINES
PRODUCTS « TOOLS |

Methods Enginesring | | |

Processing « Drofting Service i
Call Bishop 7-5907 for details

SCULLY-JONES

“| and COMPANY %
| 1777 5 Rockwall
% Chicago 8, Il

e e e

INSTRUMENTS

All types, Flight ond Engine. CAA certified,
or Afm'_rvhnw source inspected and certified.
Fully guaranteed. Send us your requirements
for prices. Complete overhoul ond repair

facilities,

AMC Supply rort SworTH, ' TEXAS

BURBANK AIR FREIGHT SCHOOL

® Correspondence course on all phases of traiffic and sales ol
the air {reight industry. For complete information write:

BAF'S

No Obligation.

Burbank, Cal.
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A |

price $2750.00

These engines are 00:00 time since C.A.A.
approved overhaul and have had ACES
C.A.A, approved cutside in lubrication
sysiem blower to thrust plates incorporated.
They have also beon block tested in our
modern test cells and have been prepared
for long term storage.

Exchange Price on Above.............. $2600.00

C.A.A. APPROYED OVERHAULS

® R-1830-92 without exchange............ ss 50 0d,500.0
Above with exchange. .. .......ovivinnennens E:.iﬂ:ng

All Engines Complete with Form &0-B

ALL WORK AND ENGIME SALES CARRY OUR 100 hr. WARRANTY C
AIR CARRIER ENGINE SERVICE, Inc. E
C.A.A. Approved Intl. Airport Branch [

Repair Station No, 3604 P. 0. Box 236, Miomi 48, Florida "'-l',.n, 4
Cable "ACEMGSER"

==

AIRCRAFT & ELECTRONIC
EQUIPMENT

As a leading supplier we offer a |

complete line of

BRAND NEW INSTRUMENTS |

FLIGHT & MAVIGATION INSTRUMEMTS
ENGIME INSTRUMENTS
AUTOMATIC PILOTS
INVERTERS

AUTOSYMNS

PRECISION AUTOSYNS
RATE GEMERATORS
SYMCHROS

ALMNICO FIELD MOTORS
GYROS

A.C. MOTORS

D.C. MOTORS

SERYO MOTORS
TORQUE UNITS
TORQUE AMPLIFIERS
FREQUENCY METERS
BLOWER ASSEMBLIES

Write for complete listings

All Instruments Moy Be Purchosed
C.A.A. Cortified

U. 5. Export License-2140

WUX Great Neck, M. Y.

INSTRUMENT ASSOCIATES

363 Great Neck Rd., Great Meck, M.Y.
Tele: Greot Neck 4-1147

 FEEEEENENEEEENRENNEER R E |

 EXECUTIVE AIRCRAFT

FOR LEASE OR PURCHASE
DOUGLAS-C-47A

Cargo Version. Also Passenger Versions. Yery Low Time.

EXECUTIVE BOEING-B-17-G

This Is the Lost Word in "Fast”, “Safe” Transportation. Four Engine Safety. 235

M. P. H. Cruising Speed, Fully Equipped for Trans-Oceanic Flying. Seats 25 Passengers.

LODESTAR

Original Foctory Conversion. Low Air Frame & Engine Time.

BEECHCRAFT-D-18-S

Many Corp. Are Finding It to Their Advantage to Lease Aircraft. Call or Wire for Our

Lease Plan. ““We Dwn Above Alrplanes”
"EXECUTIVE AIRCRAFT CENTER™
LEEWARD AERONAUTICAL
| P. 0. Box 210 Harrison 2145 Fort Wayne, Ind.

Ready to Go Anywhere in the World. I

L —

TWO ONLY

R2800-75 ENGINES |

ORIGINAL NNE'WW  CONDITION

CHARLES E. MATHEWS
& CIA., INC.

P. O. Box 223
Int‘l. Airport Branch
Miami, Fla.

FOR S5SALE

RECORD MAKING F-51

Two Wrights and one P, & W.
This F-51-C i
T lieg L ahe, cplons which tocondy | | 1600 hrs, 1740 his. and 2000 brs., Tata

ord and then was flown from Norway t airframe time. 15 hrs., 20 hrs.,
Alaska via the North Pole. o hra o s, and 100 I L

o LOCKHEED LODESTARS

TWIN BEECHCRAFT

Low engine fime since major, newly relicensed,
executive interior, ample radio, excellent con-
dition. This gircraft token in trade om “‘Lond-

seaire” amphibian. Call or wire for specifica-
tions.

Southern California Aircraft Corp.
Telephone-Ontaric 63871  Ontario, California

since airframe overhaul and tank
Engine: Packard Merlin 1650-3 and lanks

resealed, Priced to sell. For Further infor-
malicn contact

W. CLAYTON LEMON

MARTHA ANNE WOODRUM

Woodrum Field, Roanoke, Va.
Phone 7733 or BO40

Tolal time engine: B0 hrs,
Tolal time airframe: 900 hrs.
Fuel capacity: BES gallons.
Hange: 5000 miles @ 25,000 H.
@ 325 m.p.h. T.A.B.
Oxygen supply: 16 hrs. @ 25.000 ft. '
Oil Capacity: Normal plus 10 gallons.
L-2 Lear automatic pilot
2 Lear ADF's

2 Lear 12-channel VHF transmitters

For Salal

9 ADJUSTABLE ENGINE

OVERHAUL STANDS

® Made of steel ® Adjustable
® Maovable ® Used
Avallable Tor Imaspectian,

COMMERCIAL SURPLUS SALES CO.
4101 Curtis Ave, Tel. Curtis 3300 Baltimors 28, Md,

—

2 Lear tuneable VHF receivers
1 single frequency HF iransmilier

1 HF receiver (3000-6500 KC)

Relicansed Jan, 1951 $14,500.00

{Experimental)
AIRCRAFT SALES, LTD. LOCKHEED
5478 Wilshire Blvd., Los Angeles 16, Calif,

W Ebster 1.8870, |-168 Cable “CRAFTAIR" WFNGS IHC. AH'IIUIEI', P:I.

- Dependable Executive Aircraft«Since 1929

e — w —_—
ﬁﬁq' DOUGLAS Ve o

78

GRUMMAN GOOSE

Excellent condition, executlva |nterlor,
complete radlo Ineluding I. L. 8., hydro-
matic propellers, electrie landing gear re-
tractlon. This ship taken In trade on
"Landsealre” amphibian.

southern California Alreraft Corporation
Box 302 Ontarle, Callf.
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IMPORTANT! Many items in this group have not been listed in previous ads!

One of America’s largest stocks of UNUSED

AIRCRAFT PARTS

We own and offer all parts listed—plus many thousands more—stocked in our Baltimore warehouse!

ELECTRONIC COMPONENTS

Quantity
1

35
20
150

Part Ha.
RTA-1H
RAa10-DB
TA-128
DA-1F

Description
Transceives
Receiver
Tramymilter

Dynamotor

PRATT ANMD WHITNEY
AIRCRAFT ENGINE PARTS

Quantity
1566
S00
130
H14

%
18%
20
53
178
56
390
18

1178

113

T7
200
200
100
200

Part Ma.
10454,
3506
8288
356814
3IAHT 59
46400E
48344
48369
48363
483192
A8467
TR 16
BAZRS
B4487
Base1C
48350-D
B4OB3
B40H4
B4085

Descriplion
Beating

Flange
Follower Ass'y
Blower Awn'y
Rod Asa'y
Lingr

Cylindar

Shaft

Shaft

Sump

Gaar

Enr.

Bearing
Housing
Mose Housing
Crankcasz Ay
Cylinder
Cylinder
Cylinder

HUGE STOCKS OF ALL
TYPES AN HARDWARE

NEW — UNUSED.
FOR DETAILED LISTINGS.

WRITE

LEAR ACTUATORS AND
SCREW JACKS

Quantity Part Mo.
47 400 AJ3
161 A20 EC
160 420 DY
26 550 CD
14 550 CG
195 550 AJ
195 550 CP
104 550 EC
ACCUMULATORS
ni.llﬂ-l;l_'f Part Mo. Misg.
280 AMEIT- Wickers
53 AM&20I-3 Bendix=10"-1500
PS.L
LIGHT ASSEMBLIES
Quantity Part Mo. Mifyg.
2000 ANIDE~4 Grimes ( Ambaer)
B0DOD AMNINVE-5 Grimes EFI-:I}
380 AMNIODE & Grimes (Green)
VALVES
Quantity Part Mao. Misg.
ATH 09530 Adel
233 D9530 Adel
498 Daos&0-2 Adel
T44 D12044 Adel
2200 ANL0TB-1 United Ajreraft
(Ol Dilution)
88 5T2-3A Eclipse
T44 D10051 Adel
ELOWERS
Quantity Part Mo, Métg.
25 U702-15 Joy
14 125)-6 Dynamic Air Eng,
43 458-AA8-8C Dynamic Air Eng.
24 B88&1G-6C Dynamic Air Eng.

v Send us your material lists for screening!

COMMERCIAL SURPLUS SALES CO.

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND

AYIATION WEEK, September 10, 1951

Quantitly
45
38

160
700
125
170
250
300

115
80
568
&aT7
0
497
8
1000
140
73
188
11
174
250
100
100
5
37
B9
280
340
BS
20
BO
27
2
29
148
33
i1
&5
750

30
9
95
13
14
11

AIRCRAFT ACCESSORIES

OIL COOLER ASSEMBLIES

Description
Brass (Walve # LI4TES)
Aduminum (Width 8%) (Length 97

Fuel

Fuel Booster
Anti-leer

Fuel Booster
Weobble (D-3)

Hydraulic

Tach. Generator

Wheel & Flap Position Indicator

Same as above

Air Pressure Gauge

Cyl. Head Temp.

Ajir Temp. Ind.

Temperature Ind.

Temperature lnd,

Temperature Ind.

Temperature Ind.

Air?:mp. Ind.

Temperature Ind.

Temperature Ind.

Temoerature Ind.

Left Wing Anti-icing

Right Wing Anti-icing

Tail Anti-icing

Dual Tachomeler

Indicator (Cowl Flap)

Differential Pressure Ga.

Dual Altimeter and Differential Pres-
sure (3a. .

Atitude Gyro

Pitch Trim Ind

Magnesym Position Ind.

Magnesym Wing Flap Ind.

Pogition Transmitier

24 Hour Clock

Primer

Ignition Switch
Ignition Switch
Selector Box

Slarter Motor

Box

Flagsher

Interphone Box
Windshield Wipes Kil
Warning Unit

Control

Acmplifier

(Gasaline Filter

20l Separator

il Sepaator
Generator (MNEA-3IA)
Controller Pedestal (A-1%)
Delecior

Hoen

Heater Eﬂﬂ'ﬂﬂ'ﬂﬂ BTL)
Co? Cylinder

Loeck Valve

ijtn Cylinder
Transiarmer

Relay {B-12)
Oxygen Regulator
Aclualor

Air Ram Switch
Transformer
Translormer

Fire Delector

Time Delay Relay
Qil Temp. Req. 5°

F'-lrl: H'l.'-h HI’I
AMN4103-2 Cliord
18597-2 Airesearch

PUMPS
QE492F Peseo
TFD 84600 Thompson
D7818 Adel
aPTT1-A Pesco
AM4014 Erig Meter
THZE0-K & KA Pesce

INSTRUMENTS
AMNS531-1 (5. E.
AMSTR0-2 G, E.
AMSTEO-2 W eston
AWe-658 U. 5. Gauge
16819 Lewis Eng.
A58 Lewis Eng.
47821 Lewis Eng,
47822 Lewis Eng,
47823 Lewis Eng,
47824 Lewis Eng.
1672 Lewis Eng,
7684 Lewis Ena,
77C4 Lewis Eng,
17C5 Lewis Eng,
T27TY712L% Weston
T271TY1372% esion
T27TY 7472 Weston
2907-11D-3 A Eclipse
BDJ-29-A A G E.
254BK-46-0592 Kallsman
906 -6-011 Kallsman
14401-1G-B1 Eclipaz
15100-18B Eclipse
20000-8A-14 Eclipae
20100-11C-4-A1 Eclipse
23000-2 A, Eclipse
4EMNT Jaegar
MISCELLANEOUS COMPONENTS
PACAZA Farker
AMIZ13-1 Scintilla
A-9 (94-312995) Masco
R5-2 Mallory
JHe50-R Jack & Helnkz
S-841 (94-32253) Electronic Labs
FA122 Wallace & Tiernan
13018-A Bendix
K14949E Marquette
I1923-3A Eelipse
EYLC-2334 Barber-Colman
12086-1C Eclipse
A50-0 Skinner
558-1 A Eclipse
S564-2 A Eclipse
T16-3A Eclipse
656536421 Spemry
117-47 Edisan
318 Edwards
221-B Stewart-"Warner
91280 Kidde
12924-% Adel
923748 Kidde
D28 Eclipse
S041H-146A Cutler Hammer
0655-D Ao
M-2031 Adr Assoclates
PG208A51 Minn, Honeywell
DW47 Eclipse
DW3i3 Eclipse
ASDC2 COT hig. Co.
MND21 American Gas
Accumulator Co.

UA-3150 United Air Prod.
UA-3140 United A Prad.,
UA=-3160C United Air Prod

UA-5007-CF-DVS

W A -6009-5-30

UA-6012K-530K

United Air Prod,
United Ajir Prod.
United Air Prod,

Oil Temp. Reg. &6°
Oil Temp. Reg. 6
Oil Temp. Reg. 7"
Qil Temp. Reg. 9°

Oil Temp, Reg. 12°

WRITE—WIRE—PHONE

TELEPHONE: CURTIS 3300
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WHAT'S NEW
Telling the Market

Blueprints for Faster, Better Produc-
tion details coated abrasive and sohd
abrasive oilstone specialties designed
for metal finishing. It is contained in a
folding cover that can be expanded into
a permanent wall chart., Write Behr-
Manning Corp., division of Norton
Co., Troy, N. Y. . . . Eight-page illus-
trated brochure describes expanded
facilitics and production capacities of
Tube Bends, Inc., New Britain, Conn.,
specialists in design and production of
custom tubular aircraft parts.

Revised edition of handy reference
booklet dealing with copper and cop-
per-alloy die pressed forgings also car-
ries tabulation of physical properties.
Address American Brass Co., Dept.
DPI, Waterbury 20, Conn.

A novel slide- Lhdrl: designed to
quickly identify A-N numbers of stain-
less steel nuts, screws, bolts, rivets, cot-
ter pins and washers can be obtained
from Anti-Corrosive Metal Products
Co., Inc., Castleton-on-Hudson, N. Y.

Authoritative, job-tested recom-
mendations for cleaning, deoxidizing,
rinsing and drying of aluminum in
preparation for trouble-frec spotweld-
ing are contained in 18-page booklet
available from Qakite Products. Inc.
157 Thames St., New York 6,
5 P (R

Booklet dealing with fabrication and
design of mickel and high nickel allov
pipe and tubing contains numerous
drawing photos, also tables on me-
chanical and physical properties, ASME
code requirements, welding procedures,

American Cladmetals Co.,

-t _ =8 l'l--l-._—-

and so forth, Write the Nickel Infor-
mation Service, International Nickel
Co., 67 Wall 5t., New York 5. This
source also has available a Guide to
Selection of Engineering Irons, a 8-
page basic reference for design engi-
neers giving characteristics of modern
nickel cast irons.

Detailed data on Burndy aluminum
Hylugs and Hylinks electrical connec-
tors E:-r all service approved aluminum
aircraft conductors are contained in
technical bulletin 51Y4 available from
Burndy Engineering Co., Inc.,, New
York 54.

A 32-page engineering manual 53-A
detailing General Controls’ line of Hi-G
automatic controls for aircraft can be
obtained by writing the firm at Glen-
dale, Calif. . 12-page catalog giving
engineering data on aircraft hose assem-
blies, is offered by Resistoflex Corp.,
Belleville 9, N. J. . Catalog 51b
giving complete specifications on more
than 70 types and sizes of miniature
ball bearings is available from Miniature
Precision Bearnngs, Inc., Keene, N, H.

Folder lists all of E. IV, Drew & Co."s
products for the aviation industry in-
cluding carbon and parts cleaner, cor-
rosion preventives, emulsion cleaners,
paint strippers, polishes, solvent clean-
ers, stecam cleaners and special com-
pounds. Write Aviation Products de-
partment, E. F. Drew & Co., Inc,
New York 10. . . . Electroshield, the
New Copper Clad Metal is a folder
which shows how manufacturers can
stretch critical copper supplies up to
tour times using this process. Write
Carnegie,
Pa.

Cerromatrix method of punch and die
sctting is detailed in 20-page manual
being distributed by Cerro de Pasco

- .-__lL._,_.____ = l|."|-r

Corp., 40 Wall St,, New York 5. . ..
Catalog 72 gives listings ot Micro
switches conforming to MIL-8-6743
and MIL-S-6744 and listings of switches
conforming to JAN-5-63. Write Micro
Switch division of Minneapolis-Honey-
well Regulator Co., Freeport, Il1.

Descriptions of Townsend Nylock
and Tufflok locknuts are carried in new
folder available from Townsend Co,
New Brighton, Pa. . . . Assembly Sug-
gestions 15 24-page booklet cmﬂnng new
tastening developments as an aid to
designers and product engineers. Write
Shakeproof, Inc., 2501 No. Keeler Ave,,
Chicago 39, Ill. The company also
makes available a new booklet on ad-
vantages and application of power screw
drivers, showing detailed features of the
Shakeproof unit.

New Addresses

William C. Wold Associates, Inc.,
has moved to larger othces at 516 Fifth
Ave., New York, 18. Phone 15 MUrray
Hill 7-2050.

Harry M. Chase, Inc., upﬂratﬂrs of
Dallas Aero Service at Love Field since
1945, has moved its plant and organ-
ization to Dallas-Garland Rd. & Loop

2. Dallas. Phones are FAirdale 2675
and 2676.

Cannon Electric Co. 15 the new name
of former Cannon FElectric Develop-
ment Co., division of Cannon Manu-
facturing Corp.,, 3209 Humboldt St
Los Angeles 31. Phone number is
CApitol 5-1251.

Personal Airplane Sales Corp. has
moved facilities to Hangars A and C at
Westchester County Airport, White
Plains, N. Y., from its previous location
at Roasevelt Field, N. Y. New phones
are WHite Plains 6-8585 and 6-9000.

WESTLAND- SII{GRSKY "]-5:: HID‘T{]IRESCUE

Demonstration of sea rescue by helicopter
is made near Lee-on-Solent, England, by

80

Westland-Sikorsky S-55 of 705 Squadron
R.N., Safety FEquipment and Survival

Training School. Roomy interior permits
special operator to control hook (right).
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Washington Roundup

New Secretary of Defense?

Secretary George Marshall is expected to retire shortly
after the 1953 fscal year defense program is worked out
by the Defense Department early in October. He has
long wanted to.

Washington speculation on the new defense chief
favors RFC Administrator Stuart Symington.

» Eisenhower: More Air Power—Reports from Gen.
Dwight Eisenhower’s headquarters focus on two basic
points:

e Air power holds the key to defense of Europe. Lt. Gen.
Alfred M. Gruenther, chief of staff, Supreme Headquar-
ters Alhed Powers in Europe, stated to the Senate: “We
speak a great deal of ground divisions, but I would like
to make it extremely clear that as far as Gen. Eisen-
hower is concerned and as far as our headquarters are
concerned—and I would say as far as most military men
are concerned—air power will be the dominant factor in
the defense posture. It is of over-riding importance to us.
Gen. Eisenhower has the staff working in every possible
way to improve the air picture.

® The three-year European defense build-up program falls
far short in air power of the force militarv men mark
down as “must” to meet Russian aggression.

This seems to be the picture:
¢ Russia has an estimated 9,000 tactical aircraft available
for operations in Europe. It's likely this force will con-
tinually be increased.

e SHAPE leaders want a two-to-one superiority in air
power to counteract Russia’s more than two-to-one ad-
vantage in ground troops. SHAPE's target of about 60
European-based divisions compares with Russia's 175,
This would mean a tactical air force in Europe of 18,000
planes—250 wings.

® But under the approved program, by the June 30, 1954
target date, SHAPE’s tactical air power will fall short of
matching Russia’s even one-for-one.

Mobilization Timetable

This is the new schedule the Administration’s mobili-
zation planners are going by:
igTarget date for readiness for a major war: June 30,
1954,

e Peak in military contract letting: it will be reached
next spring.

® Peak in military spending, reflecting deliveries: it will
be reached a vear later, in the spring of "53.

> More Aircraft Eusmeis—ﬂdded to the %13 billion in
planes and parts that'll be ordered during the '52 fiscal
vear for the U. S. armed services, the U. S. industry’s
load will be increased by:

¢ Planes for Europe. f'm' Force and Navy will spend
£1,425 million on aircraft for Western European coun-
tries, $325 million on aircraft for other non-Communist
countries.

Since Mutual Defense Assistance Program started in
October, 1949, U. S. has spent $1,125 million in aero-
nautical equipment for EI_H‘GFE $125 million in planes
and parts for other countries.
® More Canadian Orders. Prospect is that there will be
an avalanche of Canadian orders for planes and parts
S00Mn.

!{E to now there has been a ceiling of $100 million
on the amount of outstanding foreign orders for defense

equipment the U, S. could finance. This is going to be
boosted to $500 million. Foreign nations pay when
they get delivery.

Canada has indicated it will place orders up to the
$500 million between now and next July—mostly for air-
craft.

But 40 other countries are interested in getting the
U. S. financing.

P Airline Subsidy Outlook—Opposition to legislation ap-
proved by the Senate Commerce Committee taking the
subsidy out of airmail pay is developing on Capitol Hill:
e Delaware's Sen. John Williams, a crusader agamst all
varictics of subsidy, will try to tightc:n up or eliminate
provisions for grants to scheduled airlines and freight car-
riers for “commerce” and “defense” interests.

® Massachusett’s Rep. John Kennedy will take up Post-
master Jesse Donaldson’s case against paying universal
postal union rates for foreign airmail. Donaldson’s posi-
tion: UPU rates are negotiated, don’t relate to the cost of
service, and would mean a slice of subsidy in a pur-
portedly “compensatory” rate.

Meanwhile, industry factions are aiming for changes:
o Scheduled airlines want freight carriers—Shick Airways
and Flying Tiger Line—cut off from subsidy grants.
Their main apprehension: nonskeds will obtain some
type of CAB certificate and claim eligibility for govern-
ment support, too.

e Nonskeds want it written into the law that they are
cligible for subsidy in “commerce” and “defense” inter-
ests.

Things to Watch for

e Nonsked’s best friend. Watch for Senate Small Busi-
ness Committee to bring pressure on CAB to keep the
nonskeds m business.

Committee's chairman, Sen. John Sparkman launched
the campaign with a Senate speech. He charged: In
lieu of a blanket “death edict,” the Board's new tactic
i5 to kill off the nonskeds one by one. His comment:
“It may be a slower death, it may be less painful, but it
i5 just as certain and it is just as harmful and just as
destructive to the economy and secunty of the country.”
® More airlift? Watch for nonskeds to push for legislation
authorizing the services to build up airlift by purchasing
planes for lease to operators with 75% of their person-
nel in the reserve.

They will open campaign in the new January session
of Congress.

e Commercial jets. Watch for airlines to seek tax-cxempt
reserves to finance development and purchase of jet pas-
senger liners.

They are thinking it over. The plan would parallel
the merchant marine program to encourage an up-to-date
fleet. Airlines hesitate, though, at the prospect that de-
preciation for tax purposes wuuldu t be .'lllnwe-:l on planes
bought with tax-exempt funds. Their question: ‘Wnuld
h1g]1 taxes on planes cancel out the tax savings on the
reserve pool?

But legislation anthorizing the government to finance
prototypes is out—for the forseeable future. The reserve
plan is the airlines’ only hope now on the horizon of
stimulating development of new commercial passenger
liners. —Katherine Johnsen

(Editor Robert H. Wood, whose editorials usually ap-
pear on this page, is on vacation.)
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I'he hiese tesm as coming in . .ovia B anrechild

Packet . .. and the Airborne Trooper is headed
for a touchdown in the l.fr'[:lf;l FON0,

He 1s carrving the hall now i an assault play
that is the culmination of the most carefully
fill,.;lll'l'li'lii |{‘.'|]!I'|.'l|'lll'l'-'. i[llli:ﬁ_{i“;ll]]l_’,

For behimd this hard-driving  trooper are
thousands ol hours ol training and pracuce and
co-ovchimation with countless other well-tramed
experts: pilots, plane arews, ground technicians

/ﬂ-YAR D T:rUd'ldOWﬂ.

andd o bhost ol other U, 5, A Force and U,

Army strategists and acticians,

T racing the team members back even Tarther
than that, there are the engineers and designers
who planned and oreated Favchild's C-82 andd
s larger, more powerlul sister shap, the C-119

Aransports that bring the L rooper to his goal.

T ovether, they make a winning combination

cresultimg in saccesstul touchdown alier

touchdown ... in the A Aee,

ENGINE AND AIRPLANE CORPOKATION

W FAIRCHILD, Zucnat Zivisi

Other Divisions: Fairchild Engine, Guided Missiles and Stratos, Farmingdole, N, Y.



FOUR MORE RECORDS
FALL TO G-E JETS

Thompson Trophy: A North American F-86 smashed
the world’s speed record for the 100-kilometer closed-
course with a speed of 628.698. In warming up for the

event, the jet also broke the closed-course record with
a speed of 635.411.

Bendix Trophy: Another Sabrejet beat existing Muroc-
to-Detroit records in winning the Bendix race with
a speed of 553.761 —averaging better than 25 mrgph
faster than the previous record. The F-86 finished the
race 1n a dive at sonic speed, after sustaining speeds
of better than 650 mph over much of the course.

Chicago to Detroit: Four F-86s, averaging 672.189
mph, etched a new record in the skies from Chicago
to Detroit, finishing the 237-mile course in less than
21 minutes.

) .
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628.698 MPH
635.411 MPH
553.61 MPH

21 minutes

Thompson Trophy:
Closed-course Record:
Bendix Race:

Chicago to Detroit:

Shattering existing records in every event in which
they were entered, North American F-86 Sabrejets,
powered by General Electric J47 jet engines, tallied
a clean sweep at the National Air Races in Detroit.

Jet engines designed and developed by General
Electric have set more records, powered more planes
and flown more hours than all other jet engines com-
bined. G-E leadership in the development and pro-
duction of engineered systems and precision products
for aircraft is available to you by contactinz your
nearby G-E office. General Electric Company,
Schenectady 5, New York.

210-41



