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First in Constant Speed Drives. ..

SUNDSTRAND

New electrical concept in F-102A attributed to
Sundstrand Constant Speed Drives

The advanced Air Force F-102A all-weather Rupe;rz-;um'.._ im:_-ru;up[[;r, butle ]11_,r
Convair, incorporates the new concept in electrical systems. Here, due o
the Sundstrand Constant Speed Drive, 15 an automatic constant frequency
a-c system providing plenty of stable power, with heavy overload capacity
under all flight conditions. Here 15 reliable power for oprimum operation of
electronic devices which make the F-102A a modern, integrared, all-weather
weapon, And here 15 another example of how the new concepr in electrical
Systems . . . fostered E‘ﬂ,' sundstrand’s Constant :1;'--:;:3! Lrive . . . meers the
chullenge of today's . . . and tomorrow's . . . fast, high-flying jer aircrafc, Can
we help you?

SUNDSTRAND AVIATION

New Electrical Horizons ...

are opening to design engineers,
through co-operation between
engine and airframe manufacturers
and Sundstrand. With this new
concept in electrical systems,
expect remarkable advances in
operation and performance

of tomorrow’'s aircroft.

Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS  Western District Office: Hawthorne, Califarnia
CONSTANT SPEED DRIVES - AIRCRAFT ACCESSORIES

a 5,000-mile flight, each pound saved takes on added
INEigniﬁcElm:ﬂ'— and three weight-saving pieces of Goodyear
equipment contribute importantly to the success of the new
Douglas DC-7C’s range and revenue as an overseas carrier.

First, the DC-7C specified Goodyear Tri-Metallic Brakes to
take advantage of the weight- and space-savings that result
from this new brake design, which gives up to 50% more
kinetic energy absorption per pound of brake.

Second, these main wheels are equipped with Goodyear
Tubeless Tires—eliminating tube weight, simplifying inven-
tory and insuring topmost performance, thanksto Goodyear’s
exclusive 3-T Nylon construction.

Third, main wheels of forged magnesium by Goodyear were
selected as original equipment because of their record
capacity per pound, greater roll life, absence of fatigue
“footholds"—and weight-savings of 15% over conventional
cast magnesium wheels,

ST production airplane to use
Tri-Metallic Brakes

4 . T commercial transport to be
| '. -, delivered with tubeless ﬁrua

commercial transport touse

g = h@d magnesium v

"'-

The DC-7C typifies Goodyear’s ability to engineer the com-
plete package—tires, wheels and brakes—with outstanding

results,

The confidence placed in these skills is found in this simple
fact:

More airplanes land on Goodyear tires, wheels and brakes
than on any other kind.

Goodyear, Aviation Products Division
Akron 16, Ohio, and Los Angeles 54, California
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AVIATION CALENDAR

Oct. 29-31—=Air Traffic Control Assn., First

Annual Convention. New Colonial Hotel,
" o . a e A A Wishington, D, C.

5 a g';:[“tt H'H?'G”g cil ‘i_}'ﬂ Carriers. Oct. 31-Nov. 1-2—1956 Annual Meeting and

Exhibit, Socicty for Experimental Stress

" g -. . - Analvsis, Deshler-Hhlton Hotel, Colum

Nawvigator seats for these behemoths Sl i s

Nov. 1-2—=20th Anniversary National Tinw

are designed and built by Weber. and Motion Study and Management

Clinic, Hi)(}llh{rrud by Industrial Manage

ment society, Sherman Hotel, Chicago,

[,

Nov, ]3-]5—'['l1irf}-5ix[h Annual Mecting,
American  Petroleum  Institute, Hotels
Conrad Hilton, Palmer House and Shera-
ton Blackstone, Chicago, 11 i

Nov. 13-14—Sixth Transport Aircraft Hy- |
draulic Conference, sponsored by Vick- |
ers, Inc.. Park Shelton Hotel, Detroit,

Nov. 14-16—Svmposinm on Optics and |
Microwaves, sponsored by the Institute |
of Radio Enginecrs Professional Group on
Antennas and Propagation, Lisner Audi.
torium, George Washimgton University, |
IIl."-'.'i!-,llil*.._[;h::u[1. I P

Nov, 14-16—Latin Amencan Aviation Con.
ference, sponsored by Export Committee, |
Adrcratt Industries Assn., Mami, Fla.

Nov. 14-16—Jet Engine Overhaul Sympo-
sinm, General Electric Co., Evendale,
Ohio.

Nov. 15—Conference on problems and
1ssucs concerned with control and protec-
tion of airport approaches, sponsored by
Institute of '|'r11n:-.pnrtﬂli'm] and |mafhe
Engineering, University of California,
International House, University of Cali-
tornia, Berkeley, Calif, i & "

Nov, 15-16—Guided Mlissile Branch and Erﬂves aua“'ty Wﬂ'rkm Shfp a't lﬂ VELLE
Committees, American Ordnance Assn., ettt — e —
Naval Ordnance Test Station, Invokemn,

The Douglas c-133A

Calif. . — . .
Wov:. 1516 Mehtnatiten MNew Yok Nts 'Tl}e microscopic inspection equipment nnc_i actual photo-
: . g SR BRI S : micrograph of a titanium automatic heliarc butt weld
rial Handling Conference, sponsored by s - .
¥ Chavter of the: Awsricen: Matetia] 250x%, shown above, are typical of the quality control
Handhng Societvy, Brooklyn Polvtechnic tl’."f,'-l':_ll'llql.ll?ﬂ- ETFluFEd by Lavelle to assure production per-
Inctibute. Biooliva, M. ¥ ' fection of critical parts and components for the air-
Nov. 16-17—Air Mail Pioneers Eastern Di- craft industry.
_.E"_".?_F!‘E ':.:-" _'."'""'I - '!.'F"-.IIIJI'I I{I:_'iI.EI-H?H‘ Ambassador Hotel, Wash- J'!i-.'l:l."i"HI:IﬂEd facilities Eiﬂq. methods for WI."i.di“H titamum
£~ g 5 e _ingtom, _”'- E’.‘ | e and high temperature nickel and steel alloys . . . Govern-
e L R Nov, 25-27—- "t\'l-'ltl:l'“ Distributors & Manu- ment Certified technicians and equipment . . . plus careful
, A o . ; ) T Eh : . . £ g
F = - ""i*“‘_}v‘_.;. fc“-t'ﬂ:ﬂﬁ Assn., 26th Meeting, Drake Ho- inspection and follow-through by experienced specialists
A e o G tel. Clucago, 111, at every stage of production, add up to greater speed,
gt ; f"]‘ a - Fet! 2 = efficiency and economy in meeting customers’ exacting
g we P AVIATION WEEK « OCTOBER 29, 1956 specifications at Lavelle.
.‘ .-“ 7 N - | |
e -4 il .vﬂl‘ 65, No. 18 Learn how this complete service proves the quality work-
] gl shied weekly with an additional issue o December 4 Loa .
- b the MeGraw-Hill Pollishing Company, James 1. Me mﬂ]'I.E:hI]] of the precision components you require . ..
’ (iraw (18RN-18948), Foonnder, Exsecuiive, Editorial, Adver- . .
= tising and Subseription offices: MeGraw-Hill Buitding, | When you call on Lavelle for your fabricating needs.
[ 430 West 42nd Street, New York 36, N. Y. Tublication
: CEMeea s 99150 North Eroadway, Albany., %, Y. DDHaoald
¥ ;- .‘l-hj't:ru'.t:ll I'J-'ni:auln-{n :'_F'uul II!.:I|-!1|_r|.'n|m1_|3. f;i'1|.‘rm1i“ '!.'En-
Feslildent; i L sbrardl, Exee ‘jE i L §e -
T WEBER AIRCRAFT CORPORATION and Treasurer: Hugh . Kelly, Exeeutive Viee Prosident
; _Ill'l]:-!l !J. |'l.l;l|.'t'.-i_|_-b|-|'|'_l H“Ifllla: l."'-:llﬂl'-.l-hH[E;.ll!irl.,lfl':'.:'u::!.:p t': L
“risidlicnt, ihkienS i VisIODn § dlf TR th, =i d i . M
. 2820 ONTARIO STREET Lresident” and Balitorla) rrr;..i-.-u.'.. : IJ..:..;-_[’.JHI i, 1.:“}::-;1],““5-1- Additional data on Lavelle's specialized fabricating ser-
- resdiert Jifid e OF & vAElvelasing [ Lo T 3 3 S L . a . . : 4
REANK, CALIFORNMIA b, I!-15-_. Ve Fresident and Clrentafion Difector, vices is contained in this illustrated brochure, Write for
. L BuU ANK, e Subseription: Address correspondence to AVIATION : . :
-1 - WEE K—Subscription Sorvice, 99-120 North Broadway. a copy without obligation,
. 4 . " - Albany |, N. ¥. or 330 Wast 42nd St., New York 35, N. Y.

Allow 10 days for change of address.

Subseriptions are solicited only from persons who have
SEAFT (NTERIAR EMllE A commercial or professional interest in aviation. Position
R Al el and eompany connection must be indicated on subserption

orders,
[ ATE BRUEFFET A AT g o Bngle Coplies- S0¢, Subsetiption mtes—1halted States
; : £ St = and poksexsions, 30 a year: I for two years: 519 for thises
viears, Uanaida 28 a vear) 518 for two vears: E18 for three
. HAT ] 1 virars, pavabde o Canadinn currency at par. Other Wesd -
: ; et Heomdspliere and the Philippines 210 8 vear:; $14 fo
fwie yeara; P for three yvears, ALl other eountries $30 5
ELI ' = | & viar; 350 for two yvears: FH0 for thres vears. Seoobd cliss
all privileges anthorlded at Albany 1, N, Y. Urinted Ino
SRR 1%, 8. A, Coparight 1956 by AleGraw-1111 Publishing Co,

Ine, All Rights Heserved, Cable Adidress: “Mediraw-Hill

Witk s avivrion, aviation sitsaiinavs | LAVELLE AIRCRAFT CORPORATION « NEWTOWN, BUCKS COUNTY, PA,
PORT, AERONAUTICAL ENGINEERING and AIR : A
266 B AV AL EE 10 thesc s gre-reseped. | Between Philadelphia, Pa., and Trenton, N, |.

ADYERTISING DESIGMERS £9.

AVIATION WEEK, October 29, 1954 5



Dow high temperature magnesium al]oys
have excellent fabrication characteristics

Lightweight structural metals with high
strength, stiffness and elasticity at elevated
temperatures! A new group of Dow mag-
nesium alloys offers a great combination
of these properties without the fabricating
difficulties normally experienced with other
high temperature malerials,

Specially developed for use in airframes,
missile and engine structures, the new
alloys are already making weight reductions
possible for several manufacturers, These
alloys show advantages at temperatures up
to 700°F, Limited test data on properties
up to 800°F, are available for some of them.

FABRICATION: Fabrication characteristics
are equal to those of standard magne-
sium alloys.

you can depend on DOW MAGNESIUM

WELDAEBILITY: 95 te 1009 weld effi-
ciency al elevated temperatures.

FORMARBILITY: Single deep draws can
be easily accomplished.

MACHINABILITY: Best machining char-
acteristics of any structural metal.

One of the new alloys is magnesium-
thorium composition HK31A. It is now
available in rolled form from stock. Cast-
ings and sheet in mill quantities are also
readily available. A companion alloy for
extruded shapes and forgings will soon be
in production,

For more information about the new high
temperature  magnesium  alloys, contact
your nearest Dow Sales Office or write

10 THE DOW CHEMICAL COMPANY. Hl"l“l]l"'*lll!'!l
Sales Department MA 362G-1, Midland,
Michigan,

EASILY FORMED. These HK31A parts
were drawn using production dies and

rocesses for standard magnesium alloys,
Il}m- parts retained a higher percentage of
original properties than standard alloys,

WELDING PROGRESS REPORT

Production Line Experience
Proves the Consistency of New

Sciaky Electronic Weld Control

First reports from aircraft industry
manufacturers are unanimous In
their recognition of the absolute
weld consistency and positive repro-
ducibility provided by the new Sciaky
Predetermined FElectronic Counter
controlled welders.

Users say that, for the hrst time, it
is now possible to get precisely what
they set on the welder. The machine
cannot deviate from its setting. It 1s
consistent throughout the entire
range of adjustment. And set-up to
repeat previous production runs is
simple and positive,

How It Works

Without deviation, the new Sciaky
control counts the cvcles of power
line frequency which is governed by
the U.S. Naval Observatory, In pre-
determined absolute numbers, eveles
and impulses are simply counted by
a Dekatron tube to control the dura-
tion of various welder functions,

Single Tube Handles
All Succeeding Functions

A single tube is used to count
both the respective cycles of suc-
ceeding functions as well as impulses
of ucldmg current. For example,
onlv one Dekatron tube 1s used to
count respective cveles of Squeeze,
weld, hold and off and in respective
impulses, preheat, weld and post-
heat. A second Dekatron tube is
needed only for simultaneous func-
tions, such as cool, heat, and current
decav.

All control dials for timing fune-
tions are calibrated in cvcles, while

At regular intervals Sciaky will pre-

sent reports of jobs being done on
Predetermined Electronic Counter

| controlled welders. Look for them in

I leading aviation industry magazines,

all control dials for interval functions
are calibrated in impulses of second-
ary current. No involved second-to-
cvele calculations are required for
welder set-up.

Simple Maintenance

Plug-in sub-assembly control units
minimize maintenance down-time.
Replacement of a sub-assembly 1s
only a matter of minutes.

The absolute consistency of the
control eliminates the need for time
consuming periodical check-out or
calibration.

Future applications of the ma-
chine that may require additional
welder functions won't obsolete the
welder. The plug-in sub-assembly
feature permits easy addition of pre-
heat, quench, postheat, cte.

Data Available

More complete imformation on
operation and control combinations
available with Sciaky Predetermined
Electronic Counter controlled weld-
ers 1s given 1 Sciaky Bulletin No.
339, Copies are available on request.

PMM 2 5TK 125 KVA ROLL SPOT AND SEAM WELDER with Predetermined

Electronic Counter Weld Control,

Largest Manufacturers

of Kesistance Welding Machines i the World
Sciaky Bros., Inc., 4935 West 67th Street, Chicago 38, lll., Portsmouth 7-5600

E=SEiAKY

Xx.




JOY AXIVANE® FANS

AIR CONDITION

VISCOUNTS!

new airliner makes most of

CAPITAL AIRLINES is proud of its spanking new
turbo-prop Viscounts. The finest aeronautical and elec-
tronic know-how has been employed in the development
of this inspiring new airliner.

This advanced thinking is apparenr, too, in the
Viscount's air conditioning system. For the heart of the
system they selected a Joy AXIVANE Fan . , , and used
to full advantage the inherent space-saving characrer-
1stics of this unique in-line fan design.

Because Joy AXIVANE Fans can
be inscalled in rbe duwer, they may be
located in any part of a plane that

Write for FREE Bulletin 124-59

AVAILABLE ON REQUEST.

ALL JOY AXIVAME AIRCRAFT FAM DESIGMS ARE BUILT TO
CONFORM TO ARMY AND MAVY SPECIACATIONS . . .
WITH OVER 0 STANDARD MODELS AVAILABLE 1IN A
LARGE RANGE OF PERFORMAMNCE , , . CUSTOM DESIGMS

Ma?ﬂ&gm

WhiyW E-SJ40-VT4H

BT,
&

., s
i T

space=saving design

has ducting. Light-alloy magnesium and aluminum con-
struction save weight but give the greatest vibration-
resisting and shock-resisting strength.

FROM 20 CFM TO OVER 6000 CFM is the range of
ratings of Joy AXIVANE Aircraft Fans . . . 1n weights
from 10 ounces to 50 pounds. Joy Axivane Aircrafr
Fans are working, today, in Grumman, North American,
Douglas, Martin, and Sikorsky Aircraft. You can put
them to work in yours, too. For details write Joy Manu-
facturing Company, Oliver Building, Pittsburgh 22, Pa. In
Canada: [oy Manufacturing Company (Canada) Limited,
Galt, Ontaria,

@

v/

WORLD'S LARGEST MANUFACTURER
OF VANE-AXIAL FANS

SCR-26%

NOW THE DFA-70—SMALLER, LIGHTER WITH GREATER
ACCURACY, HIGHER SENSITIVITY

Here's another big advance in automatic
direction finders from Bendix . . . the all-
new DFA-70 system. It provides greater
accuracy and higher sensitivity that make
possible +2 degrees bearing accuracy
with input signals as low as 12.5 micro-
volts,

Only 14 ATR, the DFA-70 utilizes sub-
chassis construction for simplified main-
tenance., Electrical tuning with digital
indication eliminates tach shaflts and
permits the control panels to be located
as [ar as 50 feet from receiver. Sense lines
up to 35 feet can be used or up to 60 feet
with slight modification. Other outstand-
ing features include narrow-band Consol
reception, ARINC Class I ruggedized

Bendix Radio Division

PIONEER AND

LEADER

ADF

tubes throughout, and new circuitry that
Minimizes precipitation static,

Bendix ADF has been the “standard of
the industry™ since radio direction finder
equipment was first introduced. From the
MN-26/MN-31 to our present DFA-T0
system, Bendix has pioneered and devel-
oped most of the advancements in auto-
matic direction fiinding navigation systems.

For complete information and speci-
fications about DIFA-70, write Bendix
Radio, Awiation Electromic Products,
Baltimore 4, Maryland. Or contact: West
Coast—Bendix Radio, 10500 Magnolia
Boulevard, North Hollywood, California;
Export—Bendix International, 205 East
42nd Street, New York 17, New York.

DFA-70 components (cockwise from upper righth
MM-72 Rodio Mognetic Indicator, CHA-70 Conlrol
Panel, MM-58 Dual Azimuth Indicator, LPA-70 Flush

Leop Antenna,




At TEMCO
growth tells

the story!

Growth — in personnel, for example, tells the Temco
success story.

In 1945, Temco had 259 employees. Today, Temco has over
10,000 employees — at three integrated Texas plants — at
work on contracts covering fourteen of the country’s key
military aircraft. Constant expansion in every department
has equipped Temco to meet the increasing needs of the
aircraft industry—to push ahead the company’s own develop-
ments in electronics and in aircraft and weapon systems.

Temco's sturdy growth — in skills, facilities and experience
— opens up outstanding opportunities for a complete range
of engineering talents. If you are looking for a rewarding
career in aviation, you will find it at Temco.

PORTABLE RADAR STATIONS MEASURE AND
DOUBLE CHECK 50 MILE READINGS IN SECONDS

For the first time, surveyors are freed
from short-sighted optical equipment.
Unlike old-fashioned surveying tools,
the “radar ruler” pierces through fog,
darkness or dense foliage, electronically
pacing off distances of 1 to 50 miles,
precise to within a few meters!

This new general-purpose surveying
instrument was developed by Motorola’s

ation can be handled easily and quickly
by unskilled personnel.

This self-calibrating system uses two
identical portable radar stations which
bounce a signal back and forth thou-
sands of times each second. High-speed
computers automatically provide the
data necessary to measure off the
distance.

Here is just one more example of

Military Electronics Laboratory forthe the equipment now being developed g;#“::ﬁ:i ::IEII:LI

Signal Corps Engineering Laboratories, by Motorola for many varied military  antenna comprise
Fort Monmouth, N. J. The entire oper- applications. the entire equipment

O NN B B NS N N I NS RN P RN M Em S G R S M S M g S e T

ENGINEERS

Openings in all phases of aircraft design and
development. Write to Joe Russell, Engi-
neering Personnel, Room 10-A, Temco
Aircraft Corporation, Dallas, Texas.

navigational devices - radar « countermeasures « microwave systems « communications equipment
data transmission » plotting systems » telemetering « data processing and presentation indicators

Positions open to qualified Engineers and Physicists

AIRCRAFT CORPORATION, DALLAS MOTORO‘ A
A A Communications & Elecfronics Division

National Defense Department
IN ENGINEERING THE BEST OPPORTUNITIES AREIN AVIATION « IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO

2710 N. Clybourn Ave., Chicago, 1ll. Other facilities: Phoenix, Arizona and Riverside, California
10 11
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Heahstm targets fgkf.oday’a adyan

be as fleet :gld 1ar Euvﬁmhle a8 the potential opponents they
simulate. E Epeeﬁ" remotely controlled drones can give
pilots and 1 he mmhat training they require.

Puwerp]nnh to prnp' drones at transonic and supersonic
apeedat'epreswt another important area for the application of
the advanced technﬂlﬂgy resulting from RMI POWER
ENGINEERING.

Rocket power to drive missiles and piloted aircraft higher and
faster has been the prime product of RMI since its inception
15 years ago. Today, as the oldest company in the rocket engine
field, Reaction Motors has a wealth of experience gained in the
design and production of engines for record-holding vehicles

of both types.

Engineers and Scientists: creative and rewarding opportunities exist for
all types of technical specialists in the research, development and pro-
duction of rocket power devices. Send complete resume and salary
requirements to employment manager.

PRIMARY AND AUXILIARY ROCKET POWER FOR: Missile Boosters and Sustainers, Aircraft,
Target Drones, Ordnance Rocketls, Ejection Systems, Launching Devices.

CHhowrere gb. Horr Chrgrens

REACTION MﬂTﬂFIS. INC. §

A MEMBER OF THE OMAR TEAM

DENVILLE, NEW J EFIEE"'I’

wore camies o100 IR VAN BUILDS BETTER

High speeds in flight mean high tempera-
tures—up to 2000°F! In this new region of
intense heat where ordinary metals melt like
butter, Ryan metallurgists are pushing back
thermal barriers with every new design.

And Ryan production experts are building
the hottest, fastest hot parts demanded by
modern aviation.

Ryan is uniquely skilled and equipped in

HOT PARTS TO HURDLE

THE THERMAL BARRIER

this important field —able to draw upon its
extensive stockpile of experience in the de-
sign, research and production of major high
temperature jet age items. Dramatic proof
of Ryan’s leadership shows up on the
production lines where ramjets, afterburn-
ers, turbojets, piston and rocket engine
assemblies are precision manufactured, in
quantity, to the highest quality standards.

BUILDING AVIATION PROGRESS SINCE 1922

Aireraft - Power Plants -

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIF.

Arvionics




THIS IS FOR YOU ...1F You HAvE

SPECIFICATIONS
Rated
Cool- Approx. Flange
Rat- ing Air Rated Diam. eed gight an
Type No. iﬁ Pres- Cool  in. P Ibs. Drive
K surein ingAilr Spling
*H:0" Ib./min.
*78E16-1 20 4 11 825 5700-6300 60  AND 10266 XVI-A

#28823-1 20 4 11 B25 4800-7200 65  AND 10262 XII-A
#28€17-1 30 8 14 8325 S5700-6300 69  AND 10265 XVI-A
#78F14-1 40 5 145 925 5700-6300 83  AND 10266 XVI-A
#28€15-1 60 6 16 925 57006300 103 AND 10266 XVI-A
28E19-1 10 4 7 65 7600-B400 30  AND 10262 XI1-A
28E19-3 10 4 7 65 7600-8400 31  Mew 9” Flange -
28E20-1 20 6 85 65 7600-8400 45  AND 10262 XII-A !
28620-3 20 6 85 65 7600-8400 46  MNew 9 Flange
2E21-1 30 10 124 65  7J600-8400 60  AND 10262 Xil-A
28€21-3 30 10 124 65 7600-8400 61  New 9” Flange
#=2EEI0-1 9 6 86 65 7600-8400 39  AND 10262 Xil-A

Flrhese generntore include integral fan permitting full load continuously
up o BOTC at sea level with no additional cooling.

**T'his generator incorporates a DC output of 30 volts, 50 ampe capavity
in addition to the AC output,

All generators have been designed to MIL.G 6000 and MS.33542, which
specilies cooling air of 120°C at sea level, 40°C at 50000 [, and =12°C
at 63,000 fr., and will deliver full-rated load under these conditions.
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HIGH-TEMPERATURE AC GENERATORS
...the new Stewart-Warner Electronics ATC

Radar Safety Beacon on your own test bench. MOST ADVANCED DESIGN AVAILABLE meet military class C air-cooled speciﬁcations

Every Airlines Electronics Engineer who has '
seen the new airborne beacon is making plans " ; « »
; Stewart-Warner transponder experience has enabled us to
to dig into this clean box on his own test bench. u:-w.-;mﬂatu possible future modifications in this type equip- ® & o 0 er maxlmum er Ormance at IIIIIIIIIIUIII
; imited few units ment. As a result, the design is flexible enough to accom-
There will soon be a limited few B e e s e

available for your evaluation Studf’" side lobe suppression and other foreseeable requirements Size ﬂnd We:i_g ht o0 e range f'r{)m 9 KVA to 60 KVA

We want vou to see for yourself how this such as:
equipment, specifically designed to ARINC

You’ll want
to evaluate...

1. By internal switching we can provide a second pulse
train spaced 4.35 micraseconds after the last pulse of

characteristic No. 532-A, {:umhinea_aﬂ the Ehi Bt bicin.
reliability and long-life factors of airborne radar 2. The delay line is tapped every 1.45 microseconds to These generators are designed as part of complete Red Bank
equipment manufactured by Stewart-Warner provide for future expansion of the c?idigg ﬁi’ BEIETA high-temperature AC generating systems that also include
Electronics for the past 15 years. Ei;ﬂi;::iﬂf' S Ml el magnetic amplifier voltage regulators and system protection
4. Facilitics have been piovided to ndade two addis Eﬂlﬂp:’.‘rﬂﬂﬂiﬂr EFm: full dE‘l‘Hllﬁ, write Red Banpnk Division, - #reg Sonl
tional interrogation modes upon customer request. Bendix Aviation C-‘.}rpﬂra[mn, Eatontown, New ] Crsey. l | R B
z i ilability of evaluation West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif, e e '
m ElEﬂH““'GS w;t.'ttE téldﬂ.j ﬁr#mﬂt dEéE;ﬂEt:;is: Eg?vbu tgviﬂtiﬁn Dept Canadian Disll:ihutur: Aviation Electric Lid., P.0. Box 6102, Montreal, I:'.ﬂ, - -:
RRAER ;‘;“tféﬂ‘ﬂmﬁ" e ?;Efrﬂ\'eﬂchi s A . Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. A, i
1 ih, B =g ] L

ENGINEERS WANTED: Opportunities now available for experienced design engineers to work on aircraft type AC and DC rotary
a Division of Stewart-Warner Corporation power supplies and associated control equipment and distribution systems. Write today: AMention of Personnel Department K.
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PERKIN-ELMERS PERKIN=~ELMER?

WHY SHOULD ANYONE
. WANT TO WORK FOR

JACK!!!

EASY, CHARLIE, I'M TRY- ADVERTISEMENT? FIRST OF ALL, LET'S TELL 'EM WHAT THEN WE TELL 'EMm EVERYTHING EROM
ING TO WRITE A "HELP WELL LET OL'GRAY | PERKIN-ELMER DOES... DESIGNS AND ‘“'WUT!THE PROJECTS AfpiaL CAMERAS
WANTED' AD THAT GETS FLANNEL CHARLIE | PRODUCES FINE OPTICS, INFRARED IN- THEY'LL BE WORK- TO ZOOM LENSES,
ACROSS ALL THE HELP YOU WITH IT. STRUMENTS, ELECTRO- OPTICAL ING OM .. ETC. AND S0 FORTH.

THINGS P-E CAN OFFER
GOOD ENGINEERS AND
PHYSICISTS .. -

WEAPDNS SYSTEM ...

‘[U o/ 711

s TO S5AY NOTHING
OF SECRET INFRARED
DETECTOR STUFF.

AND LOCATION! OUT IN THE BEAUTI-
FUL CONNECTICUT COUNTRYSIDE WHERE
TRUE SUBURBAN LIVING IS A REALITY,
.. MO MORE COMMUTING.

REMINDS ME! HAVE
s m— TO TELL My WIFE 1LL
-ﬁ —

BE HOME FOR LUNCH,

AMND THE MEN THEY'LL BE WOREKING WITH... e s NOT TO MENTION
CARL MILLER WHO HELPED DEVELOFP RADAR.... US , JACK AND
LLOYD McCARTHY, A LEADER IN OPTICAL DESIGH.. CHARLIE IN PERSON.

s AND MANY OTHERS WELL KNOWN 1IN OPTICAL y
x J

TRACKING, INFRARED AND SO FORTH ..

M*-;-
%h—

i'LL CLOSE IT..."IF YOURE A AND IF YOU'D
PHYSICIST, ENGINEER, OR LIKE TO KNOW
DESIGNER, WE'D SURE LIKE MORE ABOUT US,

TO KNOW MORE ABOUT You"  LET US SEND YOu

MNOTHING EXCEPT THE SPECIAL

BRAND OF ENTHUSIASM YOU PICK

UP WORKING AROUND HERE,

BUT THEY'LL HAVE TO DIS-

. COYER THAT FOR THEM-
. SELVES &

HAVE WE LEFT
ANYTHING
ouT?

Perkin-Elmer is o diversified, growing young company, Engineering and Optical Division
well known to both industry and defense people. Why

not send our personnel manager a resume of your quali- Perkin-Elmer @m

fications. And if you'd like, we'll send you a copy of :
“Perkin-Elmer . . . its people, facilities, products.” Norwalk, Connecticut
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The remote corners of the world are now accessible to aircraft designed to
include the Stroukoff Pantobase landing system. A product of Stroukoft
research and development, Pantobase will permit landings and take-offs
from snow, ice, water, sand and unimproved terrain as well as standard
runways. The increased versatility of the aircraft will reduce the need for
conventional airports and contribute materially to the advancement of
logistical techniques. The safety of the Pantobase landing system, is assured
by the extensive experience and complete reliability of the Stroukoft

organization.

Pantobase — When de-
signed into an aircraft the
Stroukoff Pantobase sys-
tem enables the plane to
land and take off from
many types of surface
without changes or addi-
tional landing equipment.

e T
|

BLC — Boundary layer con-
trol as developed by
Stroukoff inereases the
effective lift and delays
stalling of the wing, there-
by rEdunin&: required
speeds and distances for
take-offs and landings.

Achievement is a tradition at Stroukoff. Leaders in the development and
design of cargo and transport aircraft, Stroukoff offers challenging oppor-

tunities to creative engineers.

17
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USE...CLEAN...AND USE AGAIN!

Recently some truly startling figures have been turned in by
commercial airlines regarding the life of AC long-reach
Spark Plugs. These figures indicate that in most cases, ACs
will survive several full maintenonce periods.

Mow, these spark plugs can be used . . . cleaned . . . and used

GiMIEa|

ogain, adding hundreds of extra flying hours MOTCES

to what was previously considered normal life,

Try the new AC Spark Plugs in your planes. Enjoy the
benefits of AC's extra life and reliability. Available for
almost every plone that flies,

WATCH WIDE WIDE WORLD—NBC.TV

AIRCRAFTY
SPARK PLUGS

AC SPARK FLUG‘E‘ THE ELECTRONICS DIVISION OF GEMERAL MOTORS

DISTRIBUTED BY: Airwork Corporotion: Millville, New Jlersey; Miomi Springs, Florida; Newark, Mew Jersey; Atlanta, Georgio; Alexandria, Virginia. Pacific Airmo-

tive Corparation: Burbank, Celifornio; Seattle, Woshington; Oeklond, Celifornio; Kansas City, Konsas; Denver, Colorado; Linden, Mew Jersey. Southwest Airmotive

Compony: Dollas, Temos; Konsas City, Konses. Van Dusen Aircraft Supplies, Inc.: Chicago, |llingis; Minneapelis, Minnesoia; Teterbore, Mew Jersey; Eost
Boston, Massachusetts; Alexandria, Virainia. Stendard Aero Engine Lltd.; Winnipeg, Manitoba; Vancouver, B.C.; Edmeonton, Alberta.
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The new 1649A Super Constellation spreads its wings! Major
wing and propeller improvements planned for the new, longer-
range Lockheed Super Constellation aircraft due in 1957
mean important changes in intercontinental flight, Carrying
up to 9600 gallons of fuel, the new Super Constellation at

ranges beyond 4200 miles will fly point-to-point 70 mph
faster than other piston-powered airliners. By moving its
four powerful turbo-compound engines farther outboard,
along its 150-foot wingspan, Lockheed promotes additional
quietness in passenger cabins.

Lockheed launches 3 new aircraft!

The three new Lockheed aircraft shown on this
page all are equipped with Macwhyvte ""Hi-
Fatigue” Control Cable. The wide use of
Maewhyte aireraft products by leading manu-
facturers like Lockheed is proof of their quality
and dependability.

Because it is properly PREformed, "Hi-
Fatigue” cable lies dead with no tendency to

Maonufacturers of “"Hi-Fatigue™ Aircroft
Caoble—""Sofe Lock” Coble Terminals—
Caoble Assemblies—Tie Rods—Broidad
Wire Rope 3lings—Bright, Galvanized,
Stainlesy Steel, ond Monel Metal and

Plastic Coated Wire Rope, MILL

DEPOTS
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World's faster fighter, Lockheed’s new,
ultrasonic F-104A Starfighter is pow-
ered by the new General Electric J-79
jet engine. Wing measures only 713
feet from fuselage Lo tip. Unique fea-
tures include: The most powerful jet
engine, thrust per pound, ever devel-

oped; a ‘T'-shaped “flying tail."™

The sea-going T2V -1, the first
jet trainer designed to operate with
U. 5. aircraft carriers, flies at 600 mph,
lands at 97 mph. Among ils new fea-
tures is a system by which compressed
air from the engine i8 channeled into
the wing and squiried through tiny
holes directed at the flaps and ailerons,
providing greater lift, improved anti-
stall performance.

MACWHYTE

CABLE-TERMINALS - ASSEMBLIES "TIE-RODS

Mew York 4, 25 Water 50 = Pitlsburgh 19,
704 Second Ave. = Chicago 8, 228 Se.
Desplaines S, = Detroit 3, 75 Qakman
Blvd, » 5t. Poul 14, 23546 Hampden Ave,

twist or curl. Assemblies can be made to closer
tolerances, and there is minimum uniform stretch.

Macwhyte makes a complete line of sizes and
tyvpes of "Hi-Fatigue’ aircraft control cable in
Galvanized, Tinned, or Stainless Steel, Macwhyvte
aircraft products meet the requirements of
aircraft manufacturers, airlines, and military
apecifications.

=

Kenosha, Wisconsin

Helgate 5t, = San Francisco 7, 188 King 5¢

2905 Fourteenth Avenue,

Los Angeles 21, 2035 Sacramento 5.
Ft. Worth 1, P. Q. Box 605 » Partland 9,
1403 M. W. 14th Ave. * Seattle 4, 87

EDITORIAL

What's Wrong With British Aviation?

For the past several years, there has been a nising tide
of criticism on the state of British av 1,jt|r,1:1—|;:.1rt1c'11|“1rh
its military products—from British acronautical engineers,
military airmen and the London daily press. Britons dis-
tmguhhcd in aviation who have spoken publicly on this
topic include Sir Roy Fedden, thrice president of the
Roval Aeronautical Societv and a distinguished aero-
nautical engineer; Air Commodore F. R. Banks, an
imternationally recognized authority on jet engine
development; William A. Waterton, one of Britain's
most experienced jet test pilots, and Sir Philip Joubert
de la Ferte, a former air chief marshal of the Roval Air
Force.

Our British contemporaries of the technical press,
Flight and Aeroplane, also have noted that all is not
well on this score and have urged action to improve
matters.

The main point of all this criticism is that the Roval
Air Force is now, and is likely to be for the foresceable
future, saddled with obsolete aircraft. Air Commodore
Banks ranks the current RAF fourth among world powers
in quality of equipment, trailing the U. 5., Russia and
Sweden. There are indications that the present rate of
progress of the French aircraft industrv mav push the
RAF equipment down to fifth place soon.

Many Britons, fed a steady diet of press releases from
the Society of British Aircraft Constructors’ non-technical
staff and headlines .“Britain Leads in the Air” from the
penny press, are not fullv aware that the Roval Air Force
could put no fighters into MiG Alley in Korea capable
of holding their own with the Russian MiG-15. Nor
are they fully aware that for the last three vears the first-
line fighter of the Royal Air Force has h{!EI‘I the American
designed, Canadian-built F-86 Sabre. Now that the
Hawker Ihmter has finally come into Ilmltm:l squadron
service—"vears late,” according to Air Vice Marshal
Thomas Pike—it is thoroughly outclassed by the F-100
Super Sabre and MiG-19 day fighters and the F-102A
all-weather fighter.

These planes are supersonic in level flight, while the
Flunter still needs a shallow dive to nudge Mach 1.
With the cutback in Javelin production and cancellation
of advanced supersonic all-weather fighter projects. the
RAF outlook in this vital field is even worse than it is
for day fighter equipment.

The guided missile situation is even worse, with
Britain already lagging at least two development gen-
erations behind this country. Bomber development is in
better shape, but even Britons are puzzled as to how
their limited airpower budget can support three
V-bomber programs without seriously crippling other
critical development areas. Only in the gas turbine
engine field is the British militarv aviation picture really
bright. Britain now has a variety of gas turbine engines
covering the power spectrum from 1,000 1b. thrust to
19,000 1b., a record hard to find in any other country.
But this brilliant engine development will avail little
without the airframes to utilize them properly and gather
the precious operational experience on which Ffuture
engine development must be nourished.

We do not recite these sad facts to twit our British
friends. The current state of British military aviation

development is a matter of deep concern to our military
pl,umr:n in the Pentagon and to the Amencan people.
[t 15 not a ]chasslnt sight to watch an ally whose military
airpower record 15 so  distinguished slide down the
technical scale towards obsolescence. Maintenance of a
strong Royal Air Force 15 ]mt as vital to the American
pf.*ﬂpl::, with their huge stake in the NATO alliance and
world peace as it is to Britons.

What appears to be the trouble with the current state
of British military aviabion? Bntish cntics appear to
agree on four principal points:
® Lack of the proper investments in the research and
development tools required for exploration of the speeds
and altitudes of the supersonic range of aircraft and the
hypersonic range of missiles. This includes wind tunnels,
altitude chambers, test sleds, and, perhaps most import-
ant of all, a hlgh speed flight research program similar
to the X series aircraft sponsored jointly by the U. 8.
Air Force, Navy and National Advisory Committee for
Aeronautics.
® Bureancratic bungling by the Ministry of Supply.
This system 1mposes another government agency be-
tween the aircraft industry and its prime customers—the
Roval Air Force and the commercial airlines. MOS
control of aircraft development and procurement has led
to a widening gap between RAF requirements and the
equipment actually developed and built by the industry.
® Lack of the weapon systems concept’in dcvclupmg new
aerial weapons. [Establishing this concept in USAF
and Navy aerial weapons development was no easv task
against all of the forces of entrenched tradition. But,
without its firm recognition, we too would still be
developing aircraft rather than weapon systems. Almost
every current British military aircraft is bulging with
devices added after the main design process was com-

pleted but found necessary to turn a flving machine into
a fighting machine,
* Lack of genuine economic competition in the aircraft
industry. Too much of the limited airpower budget is
wasted on “consolation prize” prototyvpe orders and
small production orders to losers of the technical com-
petitions in order to keep their firms alive.

No amount of ofhcial White Paper whitewash or SBAC
press releases can gloss over the validity of this criticism
from Britons each of whom has had far more practical
experience with military aviation than the combined total
of the official apologists.

No foreign advice will help to solve Britain's military
aviation problems, nor do we propose to offer any.
The Brtish will have to make their own searching
analysis of their present predicament and work out a
solution within the framework of their technical and
financial resources. But we eamestly beseech those most
vitally concerned with British military aviation progress
to “get cracking” and to get on with this vital job before
it 1s too late. The whole future of the Western alliance
and the free world depends upon having a strong,
independent Roval Air Force flving close formation with
the British Commonwealth air forces. the French Armee

de I'Air and the U. S. Air Force and Naval Aviation.

—Robert Hotz



DEPENDABILITY. ..

Aviation engineers and designers since

the beginning of the Aircraft Industry

have relied on Wyman-Gordon for all
types of critical forging requirements,

KEY TO AIRCRAFT FORGINGS ILLUSTRATED

1. Fuselage Frame (Aluminum) Lgth. 96" Wagt. 176 Ibs.
2. Main Wing Spar (Aluminum) Lgth. 125" Wgt. 262 |bs.
3. Wing Beam Fitting (Aluminum) Lgth, 72" Wagt. 270 Ibs.
4. Landing Gear Trunnion

(Aluminum) Lgth. 41" Wagt. 330 Ibs.
3. Landing Wheel (Magnesium) Dia. 33" Wagt. 134 |bs.
6. Propeller Hub (Steel) Lgth. 17" Wagt. 430 |bs.
7. Piston Engine Crankshaft (Steel) Lgth. 48" Wgt. 316 lbs.
8. Jet Engine Compressor Wheel

(Titanium) Dia. 24" Wagt. 191 Ibs.

WYMAN-GORDON COMPANY

Established 1883

FORGINGS OF ALUMINUM ® MAGNESIUM ® STEEL ® TITANIUM
WORCESTER 1, MASSACHUSETTS
HARVEY, ILLINOIS L DETROIT, MICHIGAN
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WHO'S WHERE

In the Front Office
Charles H. Colvin, president of Colvin

Laboratories, Inc. (East Orange, N. |.), a
director, Avien, Inc.,, Woodside, N. Y,

Roland T. Outen, company chairman,
Fairev  Aviation Company Litd,, Haves,
Middlesex, England.

Lawrence G. Haggerty, president, Fams.
worth Electronics Co., Fort Wayne, Ind.
Mr. Haggerty succeeds Dr. Harvard L. Hull
now a vice president of Litton Industries,
Beverlvy Hills, Calif.

Byron F. Sherrill, assistant to the board
chairman, Trans World Airlines, Inc.

Robert G. Patterson, assistant to  the
president, and James G, Raybum, wice
president-general sales manager, Lamson &
Sessions Co,, Cleveland, Ohio.

E. M. Schugar, vice president-government
contracts, Houdaille Industries, Inc,, Buffalo,
N, Y.

thnh_':l.' J. Roush, grop vice pn.-r-'ir;iunf.
Borg-Warner Corp., Chicago, Il

George G. Gauck, vice president-sales,
Zero Manufacturing Co.. Burbank, Calif,

John E. Stephen, general counsel, Air
Transport Association, Washington, 1D, C,

Honors and Elections

Constantine L. Zakhartchenko, Washing-
ton, 13, C. consulting engmeer and former
Navy engineer, has received the Navy's Dis-
tinguished Civilian Service Award for his
part in developing the Navy's new guided
missile, Petrel.

Robert H. Curtis, Continental Air Lines
meteorologist, has been elected chairman of
the Air Transport Association Meteorology
Committee.

Raymond 5. Perry, president of Federal
Telephone and Radio Company, has
received the Air Power Trophy, the top
award of the Air Force Association's New
Jersev Wing, for his contribution to a wide
varicty of mihtary and commercial aircraft
products, including Tacan. Henri Busignies,
president, and Bng. Gen. Peter C. Sand-
retto, vice president-technical director, of
Federal Telecommunication  Laboratories,
received the Wing's Research and Develop
ment Award for 1956,

Dr. John L. Miller, director of defense
activitics for Firestone Tire & Rubber Com-
pany, has been appointed deputy chairman
of the Artillery Division of the Amerncan
Urdnance Association, and also ¢lected a

member of the A.OA. National Council,

Changes

Robert M. DeHaven, associate directar,
aircraft operations and flight test, Hughes
Aircraft Co., Culver City, Calif. Also,
Thomas B. Carvey, launchers and power
plants department head, Hughes' gl.l.idcd
missile laboratones.

Roland C. B{:rgh_ acoustics '-il]L‘-L‘:i;]]i'-l'
(director of jet-noise suppression program),
Republic Aviation Curp., Farmingdale,
. Y,

Dr. George Roka, director, semi-con-
ductor division, Marveleo Electronics Divi
sion, National Aircraft Co., Burbank, Cahif.
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INDUSTRY OBSERVER

» General Electric liquid-propellant rocket engine for the Vanguard satel-
lite has been delivered on schedule after qualifving at a design thrust of
27.000 1bs. GE’s program for the engine is on schedule, and the company
foresces no problem n meeting its phase of the Vanguard tests and firing
datcs.

» Work is almost complete on five pre-production models of Dassault’s
Super Mystere B2 multi-purpose fighter. Production models are due to
begin rolling off the production line of Dassault’s Merignac plant in early
1957. French air force already has ordered 305 of the aircraft, making it
the first European fighter capable of supersonic speeds in level flight to be
ordered in quantity. Powered by a Snecma Atar IX turbojet with after-
bumner, the B2 carries two 30 mm. cannon and missiles.

> First Lockheed F-104A Starfighters are scheduled to go into operational
service early next vear at one of USAF's West Coast bases.

> Main cargo hold of 500 mph. Douglas C-132 turboprop transport is large
enough to accommodate five cross-country buses. Smaller cargo hold in
upper part of the “double-bubble” fuselage is believed to be almost large
enough to hold a DC-6 fuselage. Spacious extra crew quarters are located
forward of the upper hold. Access to cockpit is by stairway from main
hold. Sixteen-wheeled main landing gear is made up of four co-axial
quads. Each quad has four wheels on single axle which rotates 90 degrees
to retract into fuselage pods similar to those on C-133,

* Electronic firing svstem for Canada’s CF-105 delta-wing supersonic
fighter probably will be produced by RCA-Victor Lid. Montreal. De-
velopment work will be carried out at RCA’s David Sarnoft Research Center
in Princeton, N. |,

> A 108-ft. high, above-ground tank for testing moored mines and air-
dropped antisubmarine weapons is scheduled to go into service this week
at the Naval Ordnance Laboratory, Silver Spring, Md. The tank, 50 ft.
in diameter, allows better control and observation of test results, casier
recovery of test items than testings in harbors and ocean. Hydrodynamics,
mechanical function, and function of certain pyrotechnics and propellants
can be tested. Portholes allow for photographs. A wood-and-steel platform
forms a “false bottom" for tank, can be raised or lowered to vary depth
of test.

» Breguct 1100 Taon, lightweight tactical support fghter, has been re-
designed to follow the area-rule concept. The aircraft, to be powered by a
Bristol Orpheus engine, is scheduled to make its first flight sometime this
winter,

» Sikorsky has tripled the skin thickness on commercial version of its
5-58 helicopter, adding 350 Ib. to the empty weight of the aircraft. Rear
compartment of the helicopter, originally designed for electronic gear,
has been converted into passenger space, and the electronic gear is now
stowed beneath the pilot's compartment,

» Closed-circuit telecasting of hurricane radar maps to East and Gulf
Coast stations is being considered by the Weather Burcau. System would
permit local meteorologists to view first-hand the progress and development of
a storm. Television signal can be transmitted over a 3,000-cvele tele-
phone wire to a slow scan receiver with storage tube. Bureau also might
extend coverage to the Midwest tornado area.

» Hispano-Aviacion S. A. is designing a fourseater liaison plane denved
from its HA-200 R-1 trainer. Powered by two small turbojet engines, the
aircraft has the company designation of HA-231 R-1. Military designation
s XL-11.
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From V-2 type to Talos

AMF has missile experience you can use

® From the earliest missile types to the latest and most advanced developments, AMF hos made
major contributions to America s missile programs ® And today AMF is actively participating in more

than hall the progroms under way ® One of ifs subsidiaries, Associated Missile Products Corpora-

tion, is the only private company devoted solely to missile support eguipment. And AMF's missile
activities cover procticolly every stoge ol design, development, and production...including
. field and depot handling

mechanical and electronic test equipment . . . auxiliary power supplies ,

equipment . . . lounchers . . . ground ﬂ"‘d -‘"-g;||'-1 cantrol systems @ See *ch yourself why AMF's experi-

ence in missiles, as well as in a host of other tields, has made it the "can co  company.

Research, Development,
Production in these [ields;

® Armoamenl
® Ballisrics

Product

DEFENSE

& Kodor Anlennoe

® Goided Missila

Suppor! Equipment

@ Auwxlliory Powar Supplies
® Conlrol Systerns

Defense Products Group

AMERICAN MACHINE & FOUNDRY COMPANY
1101 Nerth Royal Street, Alexandria, Va.

PRODUCTS

: — Washington Roundup — -

Army Steals Missile March

Army has stolen a march on its sister services in the
ballistic missile race by demonstrating the technical
advances made in multi-stage, long-range rocket hrings.
The Army l_’nﬂ]ﬁiu_ Missile Agency, as part of a 1J]L11I|1L:J
program leading to the Jupiter intermediate-range ballis-
tic missile, has fired a three-st age rocket for 4 distance of
5,000 mi. from the Air Force Missile Test Center at
Patrick AFB, Fla.

The hrst stage, a 75,000-1b. thrust Redstone power unit,
plunged into the sea 200 miles from the launching site.
The sccond stage, a cluster of four Baby Sergeant “solid-
propellant rockets, hit 500 miles from the firing point,
Third stage was a single Baby Sergeant which hlt about
3,000 mu. downrange “within the target area” according
to mformed sources. For an optimum ballistic trajectory
of this range, the peak altitude could be expected to ap-
proach 600 miles. Primarv purpose of the firing was to
check stage-separation techniques.

Second Thoughts

Adm. Arthur W. Radford, chairman of the Joint Chiefs
of Staff who four months ago termed wamings of the
Soviet Union's military L1]3=||]|hhu ‘almost hvsterical” in
some respects, said Inl_' week that recent Russian air-
atomic advances were “something of a shock.” Speaking
at a Harmon Intermational Aviation Award luncheon here,
Adm. Radtord warned:

“The rapiditv with which the Soviets developed their
long-range jet bombers and their atomic weapons has been
something of a shock to the free nations.”

“Such rapid developments in jet bombers and atomic
weapons,” he added, “demonstrate that their primary
technological emphasis is devoted to the military applica-
tions of lir]:rmr:r as an instrument of war.”

Testifving before the Senate Subcommittee on the Air
Force in th the admiral said: I think we are m a
dangerous position vis-a-vis the Communists . . . today,
because there has been an almost hysterical assumption of
great capabilitics on the part of the Communists, some of
which, m my opinion, actually do not exist.”

Censors Raise Military Hackles

Mounting Pentagon resentment against petty censor-
ship by vouthful aides of Assistant  Defense Secretary
Robert Tripp Ross is reported to have come to the
attention of the top boss, Seeretary Charles E. Wilson.
Both military and civilian officials, all of them high-
ranking, have been forced to submit to changes in their
H]JLLLhL' put there by Ross’ assistants, Donald B.

MeCammond and P']nh ) K. Allen.

Mast recently, Army L]l[Lf of Staff Gen. Maxwell D.
Tavlor, commander of 1,013,508 men, had a speech
returned from McCammond's desk with about 100 petty
alterations. Previously, Armv Secretary Wilbur Brucker
h id a speech prtif_hulh killed bv black pencils in the
office of the Assistant Secretary for Legislative and Public
Affairs. Mr. Brucker, an experienced 1Ll'lur|:|u. and former
governor of Michigan, voiced indignation.

The Air Foree also has had its troubles. Gen. Nathan
Twining, chiet of staff, and USAF Sccretary Donald
Ouarles conduct a running competition with Ross’ office.
trying to tell the Air Force story despite  security,
|1-.r11-r_1. and grammatical wrinkles introduced by the

latter. USAT ﬂ}'}LLLji writers now have resorted to intro-
ducing new facts in an cffort to see what can get by.

MeCammond, executive assistant to Ross, l‘:h a back-
ground of seven vears m  public relations work for
LhummI manufacturers in New England. Allen, strong
Republican party worker and former member of the
legislature in  Massachusetts, has been employed at
Harvard.

Stock Hearings

The Senate Permanent Investigating Subcommittee
will hold “extensive public hearings in the near future”
on the heavyv trading of Northeast Airlines stock on
Aung. 3—the moming after the Civil Aeronautics Board
1'|.\.|rcELc| i f"'nllmnf"'*-:.w York route to the carrier in
executive session. It was another week before the decision
wis made public.

After several weeks study, the subcommittee staff has
developed sufficient evidence of irregulanties to warrant
the hearings. The main pmhlun 15 tn get senators on the
subcommittee together in  Washington. Sen. John
Williams (R.-Del.) called for the investigation "h SCC
that the question as to who leaked advance information
does not remam unanswered.

Robert Griffith, assistant to the president of Delta
Air Lines, is scheduled to be a kev witness at the hear-
mgs. Several of the 21 CAB members and CAB stafi
members present at the session on the Northeast decision
will be called. Delta had been recommended by
CAB examiner to receive the route.

The subcommittee is headed by Sen. John MceClellan.

Curtis Favors New Airport Group

A national organization with the authority to imple-
ment an airport 1]] in that will meet the approval of both
Congress and users has been urged by Edward Curtis,
:'L]]L'Cicil assistant to the President for aviation facilities
planning. In a recent address before the National Busi-
ness Awrcraft Assn., Curtis said there is a need for an
overall plan for an amrport svstem that will give airport
operators some guidance 1 providing proper tunwav
lengths, high speed turn-off requirements and facilities.
He called for a cost cstimate in airport planning to
permit an equitable distribution of costs between federal,
state and municipal agencies and the airport users.

Another CAB Investigation

The Civil Acronautics Board last week added to its
growing list of airhine mvestigations when it voted to
launch a review of Air Trathce Conterence and Interna-
tional Air Transport Assn. travel agent agreements. Air-
line travel agent agreements came under hre at hearings
held last Spring by the House Antitrust Subcommittee.
Since then, the Board has continued to receive criticism
from travel agents and congressmen, and now an investi-
cation of the system has been instituted.

Air Transport Assn. President Stuart G, Tipton pre-
dicts the mvestigation will show the agreements do a
cgood job of protecting the public. He points out that
the carriers have to exercise a certain degree of care to
make sure that agents representing the airlines arc
trustworthy, and that the CAB has always approved the
agreements when they have been reviewed i the past.

—Woashington staff
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USAF Pushes Maintenance Demands

Maintainability requirement may be written into all
contracts; jet engine makers to feel change first.

By Claude Witze

Washington—U. S, jet engine manu-
facturers next vear may be called upon
to accept the fArst Air Force contracts
to include maintenance specifications.

The specifications will call for inclu-
sion in the design of features that will
case the burden on USAT personnel in
the field. In addition to describing the
maintainability requirements, they will
spell out the procedure by which the Air
FForce will determine that the require-
ment has been met.

The vital importance of the jet en-
gine maintenance situation was pointed
up last week at an overhaul symposium
held at Tinker AFB, Oklahoma City.
(See page 32)) Aarline representatives,
spon to face jet overhaul problems of
their own, were given a staggenng array
of figures on costs and the man hours of
labor required to keep jet and turboprop
powerplints in top condition.

Information available to AviaTiON
WeEk indicates that USAF’s plan to
write maintenance specifications into
jct engine contracts still is in the em-

rvonic stage. One spokesman said the

idea is being “toved with.” On the
other hand, 1t is clear from what was
disclosed at Oklahoma City and from
the facts about skill shortages in the
Air Force that stern action is imminent
and necessary.

Industry Aware of Problem

Compulsorv design of improved main-
tenance m new jets will be the hrst step
towards an cventual overall policy to
include such specifications in all weapon
svstem and component contracts.

"~ At the same time, USAF already is
giving credit to the aircraft industry for
grasping the importance of its current
maintenance problem and acting to re-
lieve it. Complex aircraft now on the
drawing boards of major U.S. aircraft
plants have wvastly improved mainte-
nance features, minimizing the require-
ments for skilled manpower, extensive
training, special tools, test gear and
facilities.

Security  blankets  identification of
these projects and details on what has
been incorporated to help USATF main-
tain combat readiness in an era of fast
srowing complexity and skill shortages.
But both the Air Force and Defense
Department see the changes as a result
of a two-vear effort to make manufactur-
ers more aware of the problem.

A growing number of aircraft firms,
particularly the larger ones, now have
maintenance experts “kibitzing” over
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the shoulders of weapon svstem design-
ers. Lockheed, for example, has a spe-
cial group of ten men—hve engineers
and hve “‘tech rep tvpes'—who EL‘E‘P a
close watch on all new projects to pro-
tect the USAF mechanic from unneces-
sary complications in basic design.

Where Problem Lies

Convair, Douglas, North American
and others have taken similar action.
Usually, the groups are called “Mainte-
nance Design” or “Maintenance En-
gincering”’ units, attached to the regu-
lar engineering and prelimmary design
staffs.

Some of their carly efforts already
are paving off in maintenance improve-
ments on such aircraft as the Convair
1°-102, the Lockheed F-104 and Douglas
C-133.

In a letter to the Aircraft Industries
Assn. last Apnl, Lt. Gen. Clarence S.
[rvine, deputv chief of staff for ma-
teriel, declared that a large portion of
the increase in maintenance “is due to
built-in  problems.” He announced
that the Air Force will give maintain-
abilitv “more weight” in the selection
of future equipment.

Industry reaction to this announce-
ment was mixed. Some major com-
panies alreadvy had taken steps along
the lines urged by Gen. Irvine. Others,
much as thev approved of the idea.
retained  skepticism as to  USAF's
sincerity.

Most common complaint is that,
when it comes to picking the winner
in a design competition, performance
and weight have been the ruling
criteria.

The contracting offhcer, according to
these observers, 15 looking for maxi-
mum performance, minimum weight
and cost.

Performance Cost

When easv maintenance is built mmto
a weapon system it can result in added
weight and cost, .~;Ii%:1ﬂ].- pOOTEr  per-
formance. The cost should be a minor
factor because easv maintenance can
cut operating expenses enough to more
than offset the added initial outlav for
the equipment.

Some contractors contend that thev
have lost compehitions because of
sacrifices made in the interest of easv
maimntenance,

Gen. Irvine's letter indicates that
USAF is determined to correct this
condition. The step undoubtedly can
be traced in large part to recent and
current experiences with such aircraft

as the North American I-100.

In the case of the F-100, only a year
ago the first activated unit (the 450th
Fighter Day Wing) was seriously
handicapped because it did not have
sufficient skilled personnel to keep the
complex Century-series fighter opera-
tional (AW Dec. 19, p. 14).

The record on the F-100 has since
improved, but only because of USAF's
strong on-the-job training program and
assistance provided bv the manufac-
turer under contract.

North American personnel are based
with the planes, both in the U. 5. and
abroad.

Accessibilitv 15 the major problem
to the USAF mechanic. Other factors
are simplicity of the svstem itself, the
checking svstem and the tooling re-
quired. Changes in anv of these, away
from proven practices, naturally can
cffect reliabilitv. And reliability, in the
long run, 15 just as important as main-
tainabilitv.

I'igures obtained from a reliable
source indicate that the average F-100
still requires better than 50 man hours
of mamtenance work for everv flving
hour.

On the F-100D, for example, it is
necessarv to remove the engine in
order to do overhaul work on the con-
stant speed drive. This means that
this one job can consume as much as
37 man hours, a figure that could be
cut by an estimated 70% if the design
were different.

Jet-Engine Problems

Other common complaints against
USAF equipment include such obvious
things as inaccessibility of the o1l sup-
plv dip stick and inverters. On some
aircraft, according to one expert, it 1s
alwavs too difficult to work on vital
parts of the electrical, hvdraulic, heat-
ing and power adjustment svstems.

Just as the contract program is ex-
pected to start with future engine de-
signs, all component manufacturers
will face more pressure from the USAF
and the Defense Department for action
to ease the maintenance crisis.

Jet engines are a clear starting point
for this effort because too little atten-
tion has been given to field replace-
ment on kev items in the compressor,
combustion and turbine areas. Design
with these things in mind, it has been
estimated, could cut down on major
overhauls to a substantial degree.

The Air Force program to improve
the maintenance situation actually
goes back to the spring of 1954, when
Gen. E. V. Rawlings, chief of the
Air Materiel Command, told the Air-
craft Industries Assn. he was concerned
about the widening gap between USAF
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skill levels and the complex aircraft he
was buying.

A staff study was conducted and out
of it grew Air Force Regulation 66-29,
first issued in September 1954, and re-
vised in June of this year.

Maintenance in Design

AFR 66-29 calls for mamtenance
features to be built into a design and
orders AMC and the Air Research
and Development Command to moni-
tor projects for this purpose. It pro-
vides for maintenance cngincering par-
ticipation in mock-up and contractor
technical comphance mspection
boards. At the outset, the program
was hampered bv the fact that the
Air Force had few personnel com-
petent to spot maintenance bugs on
the design board.

About a wvear ago, the Defense
Department’s Office of Applications
Engincering was given overall cogni-
zance of a similar project to cover all
branches of the armed forces and all
equipment. This office now has a com-
mitteec working out a Defense Depart-
ment policy to effect uniformity in
the approach. It 15 expected that in
about two vears mamtainability pro-
visions will be made standard in all
defense equipment contracts.

Low Cost Helicopter
To Challenge Industry

Washington—U. §. Armv will throw
a major challenge at the helicopter in-
dustry next yvear with a design competi-
tion for an observation helicopter with a
price tag in the $10,000 range.

Maj. Gen. Hamilton H. Howze, Army
Aviation director, says the new aircraft
must be simple and small. His require-
ment that it cost a third of the price of
present observation helicopters indicates
that only a radicallv-new design wall hll
the specihications.

In an address at the annual meeting
of the Assn. of the U. 5. Army here last
week, Gen, Howze listed these other re-
quirements:
® High-performance, fixed-wing aircraft
with a speed of 275 to 300 knots, able
to land and take off over a 50-ft. obstacle
within 600 ft. Now in design competi-
tion, it should be available by 1960,
® Fixed-wing cargo plane capable of
carrving a 2i-ton pavlioad. Cruising
speed, 200 knots, for takeoff and land-
mg within 500 ft. A similar four-ton
transport should have a speed of about
250 knots,

e New utility helicopter. This is the
Bell XH-40 that will iy within the next
two months. Powered by turbo-shaft
engimes, it will eruise at 100 knots and
carry a 1,000 Tb. pavload.

® Medium cargo helicopter for a pay-
load of three tons, also powered by
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Hound and Horse

World-record holding helicopters of the Russian air force demonstrate loading and carrving
capability. Mi-4 Hound (above) has clamshell doors under the tail boom, can carry light
weapons or vehicles. Hound holds two payload-to-altitude records and one speed record
homologated by FAL Yak-24 Horse (below) weighs 35,000 Ib., has an 8,800-1b. payload; it
bolds two official world records for carrying fixed payload to altitude.

turbo-shaft engines. Proposals are bein,
considered. One of them is the "'»-’::'rl‘liﬁ
turbine-powered H-21.

® Flying crane for heavy loads of eight
to 15 tons. Now being studied by the
industry, a design competition is ex-
pected next vear.

® “Aerial jeep,” to weigh 1,000 1b, and
carry an equal pavload. There will be a
design competition this year, and the
vehicle should be readv for troop test
by 1959,

British Air Official
Replies to Criticism

Possession of bomber types as the
British V-class is the key to airpower,
Nigel Birch, British Sccretary ﬂé State
tor Air said i reply to criticism that
i quality of equipment the Royal
Air Force ranks behind America, Rus-
sia and Sweden (see page 21).

“"Except in  extremely long-range,
which we do not need,” Birch said, *'l
believe that our V bombers have a
better performance in speed, height
over target, and maneuverability than
their United States and Russian equiv-
alents.

“The Swedes have no medium or
heavy bombers. Morcover, the Swedes
ar¢ busy buving our Hunter hghters,
which hardly looks as if they sharc
the black views of some people here at
home.”

Air Commodore I, R. Banks, a di-
rector of the Bristol Aeroplane Co., in
ranking the RAI" equipment fourth,
had sugpested the British look to
American  industnal  techniques  for
adaptation in Britwmin. (AW Oct. 22,

p. 32).

Birch said that British procure-
ment methods had been mmproved
since 1952, and that he intended to try
to improve them further.
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LATEST Tiger in flight shows wing root and tail extensions characteristic of this modification of the supersonic fighter.

J79 Demands Larger

Fuselage for FIIF

LATEST variation on the Grumman Tiger theme is the
F11F-1F, powered by a General Electric J79 turbojet
with atterburner. Thrust rating ot the engine without
afterburning 15 about 12,000 1b. Two prototvpe 1Fs

have been built and are being Aown at Edwards AFB, S.
Calif. Froduction Tiger with Wright J65 is supersonic ..
in level fight; 1F is substantially faster. p

REAR VIEW shows enlarged fuselage re-
quired for J79 installation (above). Instal-
lation uses air nozzle rather than me-
chanical means for controlling the engine
jet exhaust area during varions power
conditions. Air nozzle has advantage of
simplicity and lack of mechanical links in
the hot hlast of the exhaust. Other
changes on modified Tiger melude a re-
built aft fuselage to take the larger
diameter of the afterbumner, increased
capacity for the intake ducts, wing lead-
ing edge extensions at the root and a
aftig]u-]':iuw clear windshield replacing the
original three-pane design.

BELLY plan of F11F-1F shows external changes: extended wing leading edge, swelled rear fuselage and new engine inlet ducts.
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ARDC to Test Crew Endurance
For Extended Nuclear Flights

Wrght-Patterson AFB, Ohio—A five-
man crew will “fy"" a five-day mission in
a grounded aircraft cabin early next
I'ebruary under the kind of conditions
that might be found in the Air Foree's
WS-125A nuclear-powered bomber.

The purpose will be to test individual
efficiency and endurance as well as the
ability of the Air Research and Develop-
ment Command volunteers to live and
work together in confined quarters over
a long period of time.

The cabin is being built in a nose
mockup, resembling a B-36, which Con-
valr  Division of General Dypamcs
Corp. used for another project and then
turned over to the Air Force. Convair
has one of the two Air Force airframe
contracts for the nuclear bomber, but is
not involved in the endurance project.

Lockheed Aircraft Corp,, which has
the other airframe contract for the
WS-125A, will mstall a cockpit at its
Manetta, Ga., plant for similar but
more extensive tests. These are ex-
pected to begin next summer.

The 120-hr. test is an extension of
24- and 56-hr. endurance tests. It 15 a
project of the Stress and Fatigue Section
of Wright Air Development Center's
Aero Medical Laboratorv., Project di-
rector Charles A. Dempscy has been a
volunteer subject in the carlier tests.

Crew members will wear no helmets
or parachutes. They will be photo-
graphed, watched by two closed-circut

television cameras and wired for brain,
heart and skin responses. All conversa-
tions between crewmen and test oper-
ators will be recorded.

Emergencies will be simulated by
changes in instrument readings, placing
a smoke bomb in the air condibioming
system or merely by announcing one.

Fach man’s station also is his emer-
geney escape capsule. In emergencies,
panel instruments will operate in each
station.

The aircrew will be divided into two
groups. Pilot, co-pilot and engineer will
be interchangeable, so that one can rest
while two work., The navigator and de-
fense director also will be interchange-
able, with one on duty as navigator at
all times.

Measurements will be made of the
time it requires crew members to de-
termine from flashing panel lights that
some action must be taken, and the
time it takes them to complete the
action.

Here are some of the cockpit’s
features:

e Bulkheads and capsules will  be
padded, making helmets and parachutes
LNNECESSATY.

e Each man will have a choice of three
programs of recorded music, piped
through the communications system.

e All furnishings will be kept at shoul-
der level or below to give a feeling of
spaciousness. The effect of spacious-

ARTIST'S conception shows five-man crew in nuclear-powered bomber cabin. Letters are
P for pilot, E for engineer, CP co-pilot, N navigator, D defense director. Figure 2 shows
leisure area, 3 indicates lighting, 4 communications hearing area, 5 bulkhead padding. Left

of figure 3 is food bar.
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ness also will be mcreased with dark
floors and lighter walls and ceiling,

¢ Indirect lighting can be varied from
cool to wann colors. Lights also can be
dimmed to create the illusion of night
flight.

¢ Cabm, although small will contain a
“rest and recreation area’ that includes
a food bar and sanitary facilities.

Lt. John H. Duddy and Jack Hocken-
berry are project designers; Capt. Albert
J. Silverman is in charge of medical re-
search; Lt. W. Dean Childs will moni-
tor psychological aspects, and Capt.
Sanford [. Cohn will be in charge of
bio-electrical and bio-chemical phases.

The cockpit is being constructed by
WADC's Experimental Fabrication Di-
vision shops.

Honolulu Residents
Battle Jet Noise

Honolulu—Residents of Honolulu are
reacting violently to noise engendered
by the jet air age, probably the hrst
city in the world to do so on such a large
scale,

The outery has been caused by sev-
cral large movements of Boeing B-47
jcts taking off from Hickam Air Force
Base over the cily, and a recent decision
to cut a projected 12,000-ft. USAL run-
way from the Fiscal 1958 defense
budget. The runway, especially for jets,
would point seaward.

The community clamors to have the
funds restored everv time another B-47
screams over the city on takeoff from
the base. The USAF installation and
[Honolulu International Airport are side-
byv-side and share a 15.000-ft. runwav,
but due to trade winds the heavy bomb-
ers often must fly out over the aity,

Airlines have worked out a trafhic pat-
tern involving a sharp right tum to sea-
ward a short time after crossing the
ficld boundarv, but jets needs more air-
speed before turning.

Despite the lopping of funds for the
USAF runwav, the Hawan Aeronautics
Commission’s plans for a $5 million im-
proved “jet airport” include the USAF
portion.

Ben E. Nutter, Superintendent of
Territorial Public Works, said that if
the USAF munwav fAnancing 1s rein-
stated at an early date, the runway
could be completed about the same
time as the proposed new terminal—
Julv 1959,

Plans call for an administration build-
ing seven stories high with a two-story
control tower. Parking space and land-
scaped islands will be constructed be-
hind the main building. The terminal
will be divided into four areas to take
care of passengers arriving from the
Mainland, those departing overseas, for-
cign arrivals and inter-island arrivals and
departures.
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C-130 Equipped With New Radome

Lockheed C-130 Hercules, taxiing to ramp at Allison Flight Research hangar at Weir Cook Municipal Airport, Indianapols, Ind., carries
new radome that adds 2.5 ft. to previous fuselage length of 95.2 ft. Called the “Pinocchio nose” the radome houses new APN/59 radar
system which replaces APS/42. Sperry's APN/59, which employs two 5 deg. beams—a narrow pencil beam for pinpointing a target and a
cosecant square beam for observing an area—increases range and resolution of radar, enables terrain, weather and aircraft detection. An §1-in.
paraboloid which transmits the two beams is expected to be replaced by a 30-in. paraboloid to improve performance further. Radome is
equipped with deicing ducts. Extensive flight test program is planned by Allison, which has just received a S17 million contract for 156
turboprop engines for the C-130, part of the 5100 million, fifth production contract received by Lockheed for the aircraft.

Cessna’s 1956 Sales
Exceed $66 Million

Wichita, Kan.—Sales of Cessna Air-
craft Co. for its 1956 hscal vear were
reported in excess of $66 million.

Cessna President Dwane L. Wallace
told a board of director's meeting the
figure is a 329 increase over sales of
550 million during the 1955 hscal vear.
He said the increase primanly was duc
to commercial atrcraft sales.

A regular quarterly dividend of 35
cents a share will be paid Nov. 12 to
stockholders of record Nov. 1. Final
higures for the hscal vear were not avail-
able but carnings were expected to ex-
ceed $5.50 a share as compared with
carnings of 53.88 for Fiscal 1955,

Services to Build 10
Minitrack Installations

Washington—The armed services will
build 10 Minitrack ground stations for
radio tracking of the Vanguard satel-
lite.

The Army will build and operatc
seven of the stations. The Navy will
operate two. One will be the joint
responsibility of the Navy and Air
Force. Seven will be situnated approxi-
matelv on the 75th Mendian, one on
the 60th Mendian and one near the
115th Meridian. Altitudes will vary
from near sea level to 12,000 ft,

[n addition to these, a few Nim-
track Mark Il stations are tentatively
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planned, Mark II is a simphfied Mini-
track svstem.

The Navy will supply components
for the Minmitrack svstem and will train
the crews. Information received by
Minitrack stations from the satellite
will be transmitted immediately to the
Armv Communication Center here and
then relaved to the Vanguard Commu-
nication Control Center at the Naval
Rescarch Laboratorv.  Data will be
reduced in the Vanguard digital com-
puter facilitv here. Sites are:

e Army — Ft. Stewart, Ga.; Batista
Iield, Havana, Cuba; Mt. Cotopaxi,
Ouito, Ecuador: Ancon, Lima, FPeru;
Antofagasta, Chile; Peldehue Military
Reservation, Santiago, Chile; and onc
site which has not vet been selected.

® Navv—Blossom Foint, Md,, (about
40 mi. south of Washington) and the
Navvy  Electronics Laboratory, San
Diego, Calif.

e Navy-USAF—Coolidge Field, Antigua
Iland. British West Indies.

Martin Co. Reports Third
Quarter Sales Higher

Baltimore—Martin Co, reported sales
of 559,805,554 for the third quarter of
1956, compared with sales of 587 827.-
737 for the second quarter.

Net icome of 52,568,790 equaled
51.07 a share for the quarter, compared
with $1.05 a sharc and net income of
52,855,507 for the second quarter.

A quarterlv dividend of 40 cents a
share was paid Sept. 26, 1956 to stock-
holders of record Sept, 7.

Small Firms Got Less
USAF Funds in FY '56

Washington—The slice of Air Force
business to small fArms has dropped
substantially, from 9% of the total dol-
lar volume in Fiscal 1955 to 5% 1in
Fiscal 1956.

Although the total of USAF prime
contracts mcreased from $6.2 billion
m Fiscal 1955 to 59.8 billion i Fiscal
1956, the dollar volume awarded to
small businesses dropped from $3706
million to $495 milhon, according to
the Defense Department.

Over one third of the Fiscal 1956
USAI contracts with small fhrms (5170
million) were by advertised bid. But
only a mmor percentage (552 million)
of the contracts with large concerns
were advertised,

USAF's allocation of prime contracts
to small firms is far below the average
for the Defense Department as a
whole.

Of total defense business, 19%
went to small concerns in Fiscal 1956
as compared with 21% in Fiscal 1955.

The Defense Department reported
these apportionments of total dollar
procurements to small hrms in Fiscal
1956 (with Fiscal 1955 hgures in
parentheses ) :

Airframes, 2% (.49 ): aircraft en-
gines, .8% (.7%); guided missiles svs-
tem, 2.19% (2.9%); miscellaneous air-
craft equipment and supplies, 6.7%
(7.9%): electronics and communica-
tion equipment, 10.% (11.5%).
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Airlines Advised to Contract Jet Overhaul

By Irving Stone

Tinker AFB, Okla—-U. §. airline
mamtenance experts were introduced
to the complexitics of the jet engine
here last week and advised to let con-
tractors do their overhaul work, par-
ticularly in the carly phases of the jet
transport age.

Deluged with a flood of agonizing
statistics drawn from USAI's expern-
ence, the airline representatives were
given a sound brichng on what they
can expect in fast-rising costs and man-
power problems when “their shops face
jct engine overhaul. The preview was
given at a symposium sponsored by the
Oklahoma City Air Materiel Arca for
the Air Transport Assn.

Overhaul Headaches

Examples of major jet overhaul head-
aches discussed by the USAF experts:
® General Electric J79 will require an
average of 21,400 manhours for com-
plete overhaul, although this time may
be cut before the engine enters com-
mercial service. Overhaul cost s about
571,000. The J79 will be used in Con-
vianr s 550 jet transport.
® Pratt & Whitney ]57. Overhaul
time 1s 1,052 manhours, not including
175 hr. for inspection. Material cost
averages 515,000, A facility to over-
haul 50 engines a month would cost
about $4.270.000. The J537 will be
used on some models of the Boeing
707 and Douglas DC-8,

e Allison 156 turboprop.  Overhaul
time has been extended m serviee on
the Lockheed C-130 from 30 hr. to
500 hr. Power package can be changed
in three hours by three men. The 156
will be used in the Lockheed Electra.

Mote than 100 representatives of
the airlines, Civil Aeronantics Admin-
istration and USAIY  commuands  at-
tended the meeting. Newest  power
umit to get attention was the J79
which has a 17-stage single spoal com-
pressor with vanable controlled stator
blades in the first seven stages.

There are 10 combustion chambers,
an  annular transibion section and a
three-stage turhine. In view of the
ﬁun]nhh of the engime caused by the
sheet metal design, vertical uﬁ{:mhh
and disassemblyv 15 heing done at over-
haul facihitics. ”nrmmh] methods are
being used for feld activities.

Limited studies of horizontal meth-
ods have shown that 30% more man-
hours are required than that needed
for vertical assemblv. There also are
indications that horizontal tooling costs
at least 45% more and weighs at least
50% more than vertical tooling be-
cause of size and design,
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Only three engines have been re-
conditioned and actual time factors for
the various overhaul phases have not
been compiled. Cost for overhaul, ac-
cording to R. M. Harrison, OCAMA
jet engine technician, is about 571,000
per engine.

To overhaul 50 engines a month us-
ing a two-shift operation requires an
estimated 150,000 sq. ft. of fAloor space,
Inspection of the combustion cham.-
bers requires about 40 manhours, ac-
cording to Harrison. Replacement and
rigging of the main fuel control takes
about 80 manhours.

“Today,” Harnison said, "we can sav
that if our combustion chambers and
nozzle diaphragms were looked at after
20) hr, of flight time the majority would
require rework or replacement prior to
further service.”

Harrison said these conditions are
being corrected through parts redesign
and that by October 1957, J79 hot-sec-
tion parts should be as good as those n
other engines.

Referring to commercial jet operation
senerallv, Harrison canbioned:

“Operate on temperatures as low as
you possibly can and by all means do
not live with metal bellows in the van-
ous cooling, anti-icing and oil system
hines.”

Metal bellows have been a sore spot
in USAF jet engines generally, There
arc nine on the 179, and thev fail fre-
quently, Harrison said. The trouble
stems basically from vibration.

Wait for Data
W, C. Espolt, OCAMA logistics sup-

port planner, told the meeting that, if
the 156 or |79 engine are to be sen-
auslv considered for commercial use.
the engine contractor’s facilitics should
b nhll.-'L'{I for overhaul with contractor-
fumished parts until “such time as spe-
citl tools, technical mformation, spare
parts support and parts consumption
data have been fArmly cstablished and
made available.”

Highlights of OCAMA's Pratt &
Whitnev J537 overhaul and maintenance
were outlined by R, Vanderveer, jet
cngine technician, who pomted out
out that the mformation now available
to the engine manufacturer would be of
considerable assistance in the prepara-
tion of commercial handbooks.

More  than 13,000  cngmeering
changes have been issued on |57 en-
gines; they have resulted in publication
uf more than 225 service bulletins.,
More than 130 overhaul changes have
been, or are in the process of being,
published. About 70 mamtenance engi-
neering orders have been i1ssued by

OCAMIA.

Elapsed time in overhaul is 31 days
on a oncshift basis, while clapsed
working time to EUI‘HPIEIL]'I. overhaul
the |57, including test, is 14 davs on a
one-shift basis.

Total space requirements for J57
m'u:rh;ml. mcluding storage, 15 169,632

. ft. *Cost of matenals i overhaul
of the average engine is $15,000, with
1 low range of 512,000 and a high value
of $18,000,

Typical range of rejection for high-
cost f:ngmu: components is approxi-
mately 3% on an overall basis, except
for compressor blades, turbines blades
and turbine vanes, w hich is about 20%.

Facility Costs

Cost ot building and equipping an
overhaul facility capable of hunSIing
'?U engines a month 15 estimated at

,,_f'[l 000. This would mclude such
items as $1,307,000 for cquipment and
tools (including standard hand tools);
5620,000 for accessorv overhaul and
test; S300,000 for threc-umit test cells
and 5300,000 for test tools and equip-
ment,

Experiecnce at Castle AFB, Calif.,
for the first vear of Boeing B-52 opera-
tion reveals that there were a total of
61 |57 engines prematurcly removed.
Causes were eight for high exhaust gas
temperature, l'- for fnrutgn object
damage, seven  for  turbine  section
damage, cight for ol leaks, three for
o1l mtu:t malfunction, five for nozzle
suide vane damage and 17 for mis-
cellancous damage.

From June 29, 1935, to Oct. 18,
1956, the B-52s have chalked up
10,134 hours of operational fight time.
This is cquivalent to 81,072 engine
hours. Until June 1956, time before
overhaul was 500 hr. This was later
imcreascd to 600 hr. and, just this
month, boosted to S00 hr.

One mugor problem with the 57,
Vanderveer reported, 1s that of o1l
leaks at No, 6 bearing sump and coking
of o1l n the sump cavitv. Coking is
more  pronounced  on  afterburner
engines  because  of  additional  heat
generated at this point.

A change has been instituted to
provide a heat shicld around the sump,
and this has delaved coke hmhﬂup
Engine oil 15 L]ngul every 200 hr.
Development of an oil that would with-
stand higher temperatures might elhm-
mate the coking condition.

While foreign object damage remains
a predominate cause for removal of the
J57. Vanderveer points out the record
of the engine 15 relabively good, and
percentage of removal 1s smaller than
cngmally expected.

Air oree experience with all tvpes
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of gas turbine engines indicates that
JlJ}Jl'ﬂ}:lll'l&t{.'h 40% of all removals is

duc to foreign object damage. ]57
removals for foreign object damage,

however, are approximately 20%

Peniodie nnpu:tiun of the B- ‘:7" with
the J57 engine without afterburner was
originally E&tuhliﬁhud at 100 Aight-hr.
thnah This was recently increased
to 200 hr. of engine operating time.

This increase, however, is contingent
upon an exhaust gas temperature check
and a fuel pressure differential check
bemg conducted at cach 100-hr. interval
to determine fuel manifold and nozzle
condition.

Periodic mspections include a check
of the hot section, which reveals the
internal condition of the engine. Re-
moval of the engine from the amrcraft
is required, and the estimated time for
a hot-section inspection is 28 manhours.

Bocing has introduced a change with
respect to mstallation of the ]%?:F-IFH"I."
to embody swing-out provisions, If the
change 1s approved, it i1s expected to
save between two and four manhours
of mspection time.

Overhaul Time

Vanderveer reported that, in the hot
scction  inspection, combustion cham-
ber allowable crack himit 15 14 in. Esti-
mated time for overhaul dunng a
perioche inspection of the ]57 15 50
manhours, or about two davs of ¢lapsed
b,

As an indication of what a penodic
mspechion can reveal, Vanderveer re-
ported on the peniod between June |
and Aug, 31, when 17 aircraft with A-
serics engines J57-P1 and P9 under-
went periodic inspection. Based upon
100 hr. of operation between mspec-
tions, this represents 1,700 aircraft hr.,
or 13,600 hr. of engine operation for
the cight engines.

During the hot-section inspections of
the 136 engines, one engine was re-
jected for bowed EI’ﬁl‘*Hh'lgE nozzle guide

Stratocruiser Is

Ditched

Pan  American World  Airways  Boeing
Stratocruiser was ditched midway between
Honolulu and San Francisco Oct. 16, Five
hours out of Honolulu No. 1 propeller
began to overspeed, and when the engine
was stopped the propeller uncoupled and
continued to windmill. No, 4 engine lost
power, and Capt. R. N. Ogg decided to
shut it down and ditch by weather ship
"N the Coast Guard cutter Pontchartrain,
Capt. Ogg circled nearly five hours waiting
for daylight, burning fuel. Cutter laid strip
of hre extinguisher foam on sea to calm
scas and help pilot’s depth perception.

NO. 1 FRﬂPELLER windmills, No. 4 is feathered as Stratocruiser glides tm\.trd water.

TAIL section broke away when Stratocruiser landed. Note tail-down attitude (below).
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vanes and two for stripped combustion-
case bolts. Sixteen combustion cans
also were rejected.

Over the same period, 11 aircraft
with B-series J57-P29W underwent pe-
riodic mspection, During 8§ hot-section
checks, no engines were rejected, but 24
E'ﬂﬂ]hl.lbl'lﬂﬂ CiaNsS were.,

From June 30 to Sept. 7, six A-scries
engines were prematurely r-::inm-:,ﬂ i
addition to those taken out at periodic
mspection. Two were rejected for ex-
cessive exhaust gas temperature, two
for o1l leaks at No. 5 bearing, on¢ for a
cracked mlet duct and one for fuclcon-
trol malfunction. During the same pe-
riod, onlv three B-scrics engines were
prcnmtumh removed—two for oil leaks
and one for vil-soaked clectrical wiring.

Vanderveer also outlined the reasons
tor a special mspection. Should the ex-
haust temperature exceed 610C  for
hive scconds or less dunng starting or
650C for five scconds or less during
acceleration but fail to exceed 760C,
the engine is inspected for evidence
of rubbing or damaged blades or
vanes, free rotation of high and low
stage compressor rotors (with no aud-
ible evidence of circumferential con-
tact), for nmicks, dents or distortion of
compressor rotors; cracks, heat damage,
excessive buckling or warping of burner
cans. If the temperaturc mentioned ex-
ceeds the five-second time limit, the en-
gine 15 removed.

T56 Experience

Air Force experience with the All-
son T56 turboprop engine in feld
maintenance and overhaul was outhned
by OCAMA’s R. E. Durkee.

As of Oct. 1, approximatelv 150 ma-
jor engmeering design  ch mges  had
been incorporated into the new pro-
duction engines. About 55 of these
have required modification of the
carlicr production engines.

Reduction gear assemblv can be re-
placed in 1|:]:|m*~.1n11h:'h two hours by
three men. Torquemeter assembly,
which does not require overhaul at
any specified period, can be replaced
by three men in approximately three
hours.

Although several thousand fiving
hours have been chalked up on the
T56, very little actual held mainte-
nance repair has been done. This is
becanse the engine and the Lockheed
C-130 it powers have not vet been re-
leased for organizational operation. A
held maintenance program will be mm-
plemented at one base in December.

At the present time, the complete
turbine rotor asscmbly has to be re-
placed as a umit whenever a turbine
hhdc or assembly component part s
damaged bevond limits. This is be-
cause the design requires assembly un-
der high pressures.

Also, very little welding of combus-
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tion section parts 15 Tow p:_nmtlul
because sufhicient L'tipr:rlLiler 15 not yet
available to establish maximum limits.
Replacement of the compressor rotor
cannot be accomplished at ficld level,
although blending of minor nicks and
dents In specithe areas of the rotor
blades can be done.

All external parts and accessories
can be replaced. Reduction gear re-
pair 15 very himited, with the safety
coupling being the only internal part
permitted to be replaced except at
overhaul,

Torquemeter Repair

The torquemeter can only be re-
paired at the overhaul depot. Iixpern-
ence indicates that the major trouble
arcas in the engine will be in the fuel
system and reduction gear assembly.
Thus far, overhaul of the T56 and
components has been restricted to con-
tract overhaul at the manufacturers’
plant.

As of Sept. 1, there had been 17
power units and 42 reduction gear as-
semblies overhauled. Each power unit
overhaul costs 58,585, and overhaul
cost for cach reduction gear and
torquemeter 15 52,285, These costs
melude labor plant burden and manu-
facturer's profit.

[t is cxpected that the San An-
tonio Air Mateniel area will be ready
to overhaul the T56 ecarlv in 1957.
[nspection  requirements of  engine
parts, particularly those subjected to
high heat and fatigue concentration,
have been and still are a problem.

These parts mn the T56, as well as
those in other engines, are inspected
bv magnaflux and fuorcscent pene-
trant methods, considered best meth-
ods available.

Owverhaul of the reduction gear as-
sembly is much more complex and
costlv than the procedure used for a
reciprocating  engine  reduction  gear,
[High horsepower and speed reduction
involved call for closer fits and clear-
dNCOS.

Many of the major components of
the reduction gear assembly arc man-
ufactured as complete matched sets
and when one part is damaged, the
complete matched unit must be re-
placed.

Highlights of jet accessorv overhaul
and test were presented by L. M. Cook,
who pointed out that it required 40
manhours to make a J57 fuel control
serviceable.

A jet engine fuel control test stand
costs $75.000 as compared with 510.-
000 for a carburetor test stand. About
240 training hours arc required to oper-
ate a jet engine main fuel control
stand as *ttfumr 20 traiming hrs. for a
carburetor test stand.

[t requires approximatelv 720 hr
to train a test bench operator to cali-

brate a jet mamm fuel control as com-
pared with 240 hr, to train for cali-
brating a carburctor.

\pprmmthh 162 manhours are
required to overhaul and test the ]57
engine accessorics. As an example of
one unit, Cook cited the JIFC-12 model
main fuel control which requires about
24 manhours for the overhaul se-
quences as compared with 16 man-
hours for the piston carburetor.

IF'or test of the control about 16
manhours are required. Approximately
12% of fuel controls are rejected dur-
mg calibration and an additional 2%
are rejected at time of engine test.

Two tvpes of overhaul are presently
being  utilized—progressive  overhaul
and individual overhaul. The tvpe or
combmation of tvpes sclected 15 left
to the discretion nf shop management.

The [57 fuel control overhaul s
being tLE{]]l‘IlﬂthC‘d now by the mdi-

vidual method. The mechanic initiatcs
and completes the entire sequence.

Static Testing

Although future testing of acees-
sorics may  be accomplished through
dynamic tvpe testing, all present ac-
cessories are tested under static con-
ditions which artificially produce the
cngine operating conditions used  as
m::'h:nncr parameters.

Basic rule for static testing is the
climmation of all possible variables.
Hence, test equipment has been  de-
signed  to give extreme accuracy  for
the manual ﬁc‘thng of specific test con-
ditions.

For example, m.lm fucl control rpm.
is sct manually for § of 1% accurcy.
I'uel temperature specific gravity and
viscosity” are maintained to  specific
limits. Tatal flow to the fuel control
s manually controlled to an accuracy
afforded by the best available flow
meter equipment.

News Digest

Prof. Daniel Clemens Savre, 535, as-
sociate dean of the Prnceton Uni-
versity School of Engincering and  di-
rector of the James Inrrcﬂt ] "Research
Center, died Oct. 19, He was assist-
ant editor and Iater associate editor of
Aviarion Macazineg from 1933 to
1939, The magazine was later com-
bined with four others to form
AviaTion WEEK.

Office of Naval Research has sched-
uled the first high-altitude Aight of its
manned space Inboratory (Strato Lab) to
collect stratospheric data at a site adja-
cent to the Universitv of Minnesota.
The Strato-Lab. with two observers, and
attached to a Skvhook plastic halloon, 1s
expected to reach an altitude of 75,000

AVIATION WEEK, October 29, 1956

Can vyou use

o A curved pneumatic Actuator
« Almost infinite stroke

o Travel equal to total length

Free piston pneumatic actuators —dubbed “pogo sticks"—are being produced by
Stratos. Based on a umqur.: operating principle, they have no piston rod. Thousands
are in use for ejection of stores from aircraft,

These patented ejectors are capable of hurling delicate stores —such as sonobuoys
—clear of high-speed airplanes...without endangering fragile components.

We think that their actuation principle —their unique performance character-
istics —suit them to many other uses. Ingenious designers and development
engineers may find in them the answer to difficult actuating problems, particularly
where long stroke 15 required in a confined area.

| —

Hﬂ"ﬁ "“_'" e Stroke nearly equal to total package length
Chﬂﬂﬁ"t# ® Piston travel through an arc
lo your e Slow approach —rapid actuating stroke
Imagination. e High temperature suitability

e No himit on length
These e Long life—no seals or glands to wear
characteristics e Lightweight |
—these fﬁnﬂiﬂn.r— o Wide pressure range —20 to 15300 psig

can you use them? . @ Tube can carry structural load or be part of structure

S—

If yvour actuating requirements call for
one or more of these functions, Stratos
“pogo sticks™ may be the answer. Write
to Stratos Western Branch at 1800
Rosecrans Avenue, Manhattan Beach,
Calif. ,.about your actuating problems.

STRATOS

A DIVISION OF FAIRCHI!LD ENGINE & AIRPLANE CORPORATION
Main Plant: Bay Shore, L. I, N. Y.

West Coasl Ofce; 1355 Westward Blvd,, Los Angeles, California.

Stratos Western Branch also makes:
Conventional Actuators = 3000 psi
Compressors * Solenoid Valves »
Controls » Blowers

Western Branch: 1800 Roscerans Ave., Manhattan Beach, Calif.
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Schematic of longiludinal section mdic:nlﬁ
hﬂ;; free piston guides sealing ribbon against
fu slot,
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Kelsey-Hayes Products 4 |

automotive: Wheels, Brakes, Hubs and Brake
Drums, Power Brakes, Hydraulic Brakes,
Transmission Bands, elc

\
avilation: Jet Turbine Wheel and Compressor Ralor s e — M = 3 |1
o i i - '_': —— : o - 1

Assemblies, Blades, Buchkels and Vanes,
Power Recovaery Umits, Helicopler Transmis-
sions, Actuators, Accessory Gear Assemblies,
Bomb Hoists and Gun Turrets, Radar Tracking
and Scanning Assemblies,

agriculture: Tractor and Implemenl Wheels, Wag-
ons and other Farm Implement Components.

Expansion of plant, production and
engineering facilities is part of the
Kelsey-Haves program to better
serve the automotive, aviation and
agricultural industries. This year
alone, Kelsey-Hayes has acquired
two new subsidiaries—with a total of
five plants—in the aviation field.

This means an increase in both
capacity and capabilities.

Jet turbine components, for example,
can now be produced in far greater
quantities. But equally important,
they can be produced by all the
accepted methods of the industry—
according to individual needs and
specifications.

i ol i A —

KELSEY-HAYES

Kelsey-Hayes Wheel Co., Detroit 32, Mich. * Major Supplier to the Automotive, Aviation and Agricultural Industries

14 PLANTS | Automotive: Detroit and Jackson, Michigan; MeKeesport, Pa.: Los Angeles, Calif.; Windsor, Ontarto, Canada « Aviation:
Jackson, Michigan; Springfield, Ohia (SPECO Auviation, Electronics and Machine Tool DNvision); Utica, New York—d plants—(Ulica
Drop Forge and Tool Corporation, a subsidiary) e« Agricultural: Davenport, lowa (French & Hecht Farm Implement and Whee! Division)
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Sidewinder for FJ-3

Navy's Sidewinder air-to-air missile is operating in the Western Pacific on North American FJ-3 Furies of Fighter Squadron 211. Squad-
ron is aboard the USS Bon Homme Richard with Seventh Fleet. Aecrodynamic research program incorporating this 9 ft. missile which
is effective to altitudes over 30,000 ft. was test Aown from Columbus,Ohio, where Columbus Division of North American produces F]-3.
Missile also is operational with Atlantic Aeet units (AW Oet. 22, p- 33.)

ft. The scheduled flight date 15 Nov. 1.

Navy awarded a $23 million con-
tract for production of launching equip-
ment for the Terrier guided missile to
Northern Ordnance, Inc.,, of Minne-
apolis. Launching equipment provides
for automatic loading, enabling instan-
tancous firing of the missiles by the fire
control system.

Three weeks of testing on a wartime
basis will end Nov, 15 for the Strategic
Air Command’s hghter units. First of
five Republic F-54 wings arrived at
Oftutt Air I'orce Base, Neb,, last week
tor bombing and navigation exercises.

Temco TT-1 primary jet trainer tech-
nical and cvaluation tests were com-
pleted by a team of Roval Canadian
Air 'orce ofhicers. Trainer already has
been selected for use as U.S, Navy's
first primary jet trainer. _

Canadair Ltd., Montreal, will build
24 ME. 4 I'-86 Sabres for Israel. Sale, ap-

proved by Canadian government, also

includes sparc parts, totals $7.2 million,
Delivery will begin next month,
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Pratt & Whitney Division, United
Aircraft, contracted with Hornzons Inc.,
Cleveland materials and  process re-
search organization, for testing and
development on aircraft nuclear propul-
sion procedures.

Republic RF-84F Thunderflashes
won high and low altitude photography
contests in competition between allied
Second and Fourth Air Forces. Photog-
raphy at more than 30,000 ft. was won
bv Lt. Michel Duhaumont of 33rd
Tactical Reconnaissance Squadron of
French air force. Under 1,000 ft.
compehition was won by Lt. John L.
Roberts of U.S. 66th Reconnaissance
Wing. Competing aireraft  included
English Electric Canberras, Vickers
Swifts and Martin RB-57s.

TRADCOM (Armyv Transportation
Research and Development Command)
has  been  redesignated  TRECONMI
(Iransportation  Research and  Engi-
neering Command). TRECOM re-
cently became responsible  for  all
Army aviation engineering  activities
and transportation corps standardiza-
tion.

Minneapolis-Honeywell  Regulator
Co. Acronauntical Division received $6,-
855,000 contract to supply low altitude
bombing svstems (LABS) to Navv.
Company  also  supplies svstems to
USAF. Svstem enables hghters to lob
bombs, mcluding nuclear weapons,
from tight loop and escape blast area.

Lawrence D. Bell

Buffalo, N. Y.—Lawrence D. Bell, 62,
founder and board chairman of Bell Air-
cratt Co., died of a heart attack on
Oct. 20.

Bell began his aviation career as an
aircraft mechanic with the Glenn L.
Martin Co. in 1912. He later became
general manager and vice president of
the firm. He joined Consolidated Air-
craft Corp. in 1928, and served with the
company as sales manager, general man-
ager, and vice president until 1935, when
he founded Bell Aircraft. For his pio-
neering work in aircraft development,
I Bell received the Collier Trophy, the

President’s Certificate of Merit, and the
French Legion of Honor,

e —
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AIR TRANSPORT

Airline Growth Indicates Healthy Profits

Third-quarter trends point to 149, gain in traffic
for 1956 despite slow start in travel last summer.

By Craig Lewis

Washington—Gains in airline trafhc
made durmg the past summer show
that the industry is continuing a 1956
pattern of steady glr::mth that should
give the carriers a healthy profit mar-
gin by the end of the vear.

After a disappointing start, summer-
season trafhe picked up in August and
September, and the trend through the
first half and third quarter of 1956
indicates that airline trafhc will show a
14-15% gain this vear.

Profits for the industrv as a whole
are not growing as fast as trafhic and
revenues because of rising cost levels
and continued dilution of unit reve-
nues, as well as the extraordinary cost
situations faced by a few carriers. In-
dications, however, are that profits will
at least maintain their 1955 levels.

Trunk airlines are showing a lower
rate of growth than international and
local service carriers, although their to-
tal gains are greater. Trunk line traffic
has nvngLﬂ a fairlv steadv vear-long
growth of about 13%, in terms of pas-
senger-miles, over last vear,

International Gains

International airlines marked up
substantial gains this summer after a
disappointing start m Julv. Across the
Atlantic, for instance, Pan American
World Airwavs’ trafhic increased only
6% in July, then gamed 23% in
August. Trans World Airlines’ in-
creases were 2% and 14% for the
same months.

In the Pacific area, Pan American’s

trafhe increased 23% n the hrst r:lght
months of the vear, and Northwest's

traffic was up 153%. Since Pan Ameri-
can increased capacitv onlv 19% and
Northwest made no capacity increases,
these gains have improved load factors,

The local service airlines continue to
grow faster than their older, larger
colleagues, but the rate of growth 1s
tapering off somewhat. Thus far this
vear, feeder-line traffic has grown about
229% . Increases in capacity, including
introduction of Convair and Martin
transports, also has slowed the growth
of load factors.

The trunk airlines went into the
third quarter of 1956 nding the crest
of the greatest trafic month thev had
ever experienced. The June traffic, was
fir above expectations and drove the

38

industry load factor up to 73.1%.

After this expenence, July trathe
was a sad comedown. During this first
month of the third quarter, trafhc
grew only 6.7%, a rate far below the
vear-long average growth.

July Traffic Drop

The carriers blame this trafhc dip on
various factors, including the month-
long steel strike which cnt into busi-
ness travel, and the fact that the Fourth
of July holiday came during the mid-
week, cutting vacation travel.

Undoubtedly, the major factor in the
July traffic situation was the collision
over the Grand Canvon between 'TWA
and United Air Lines transport on
June 30.

Trafhc picked up again 1 "m%ust
Where July load factors dmpped TOIT
67.2% in 1935 to 63.2% n If.hﬁ
August load factors averaged 66% —
about the same as August 1955, And
these August load factors were main-
tained in the face of a 15% increase in
capacity. The favorable trend con-
tinued in September.

Air-coach trafhic 15 making substantial
gains this vear following a slow vear in
1955, Last vear, coach trafic was just
under 359 of total trunk line passenger-
mules. In the first eight months of 1956,
the coach share of the market moved
up to 39% of the total, and it mav grow
to 429 by the vear's end.

Coach traffic made substantial gﬂius
even in July, when it increased 11 % over
July of 1955. It was up 19% in August
and 18.5% in the frst eight months
against an overall traffic increase of
12.6% for the eight-month perniod.

This increase in coach trafhc means
continued dilution of revenues. As more
passengers huv low-fare coach tickets,
the average fare vield per mile decreases.
Along with this, expenses are continu-
ing to nise as fast, or faster, than rev-
enues, These factors keep pmﬁtﬂ from
growing as fast as revenues and traffic,
with the result that prohts tend to stay
at the same levels while other categorics
are rising. In Efitf of this trend, the
profit position of most of the trunk car-
riers 15 healthy.

The airlines” prospects for the fourth
quarter and for the first part of next
vear continue to look good, basically
because prospects for the national
cconomy look good.

As expected, the national economy

leveled off somewhat in the third quar-
ter. Although the Gross National Prod-
uct showed a substantial increase, the
increases were mostly in prices rather
than business activity.

Now, business activity is moving up
;ugam m the fourth qmrtLr and thc rise
is cxpected to continue into the first
quarter of 1957, The rise m activity 1s
being led by industry’s capital spcndmg
althmlgh consumer spending is lending
powerful support.

While the airlines depend heavily
upon the consumer’s cnthusiasm for
spending, the increase in capital spend-
ing is good news, too, because this
business spending is the tvpe that pro-
motes more business travel.

['irst third quarter reports from trunk-
lines show varied results, American Air-
lines reports total carnings of $17,078.-
000 for the frst nine months of the
vear, including $1,317,000 from sale of
aircraft. Profit for the same period last
vear was 514,337,000,

American’s total revenues were up
11.5% in the first nine months to 5217.-
281,000, Trafhic increased 13% to
3,697,054,000 passenger-mailes.

United Reports Gains

United reports similar gains. Earn-
ings to Sept. 30 were $11,385,844, in-
cluding a "?I 272,888 gain from aircraft
sales. I arnings for the 1955 period
were 510,011, 309. The airline’s profit
in the third quarter was 56,124,960,
compared with 55,739,229 last vear.

United's revenues increased 9% in
the third quarter and 12% in the hrst
nin¢ months for totals of §73,927,540
and S200,350,900. Expenses rose 11%
and 13% in the same two periods, but
the airline savs unit expenses have ac-
tuallv been kept below 1955 levels.

Passenger traffic was up 10% on
United’s svstem in the third quarter
and gained 13% i the first nine months
of the vear. United coach trafhc made
the bulk of the gains, with a 31% in-
crease in the first nine months of the
vear. [irst-class traffic gained onlv 5%.

Delta Air Lines reports revenues up
16.7% to 517,335,000 in the Julv-
September period, although net income
slipped from $635,923 in the 1955 quar-
ter to $485,858 in the 1956 period.
September revenues increased 20% and
net ecamings for month were up 14%.

Delta points out that 19% of the
scat capacity it n{mrntcd in the quarter
was in the new Washington and New
York markets which the carrier is still
breaking into. The usual winter trathe
mcreases  are  expected to  improve
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Delta’s overall proft situation.

Capital Airlines remains one of the
few trunklines not reporting favorably,
although the carrier thinks it has turmed
the commer on its expansion program
and will soon begin to show up in the
profit columns.

In the hArst mine months, Capital had
an operating loss of 51,571,000, com-
pared with an operating proht of $945.
542 in the 19535 period. The addition
of special charges brings the loss to
$3,200,000 for the nine month period.

Yiscount Capacity

Capital has faced two sets of ex-
traordinary charges i the past vear. In-
troduction of the Viscount was expen-
sive and, 1 addition, represented a net

gain in capacity, since the airline still
npcritu most of the DC-3s, DC-4s and
Constellations it had before the Vis-
counts were delivered. This added ca-
pacity has served to keep system load
factors down, although Capital has
registered spectacular trathc gams—37%
in September.

The second expense has been expan-
sion of service facilitics for the new
routes Capital in effect received when
the Civil Aeronautics Board rearranged
the carrier’s route structure in a series
of route cases.

Capital had an operating proft of
5440,000 and a net profit of $59,000 in
September, and the carrier hopes these
gains mark the end of the period of
Tmu losses which came mth the ex-
pansion program. Since the fourth quar-

BOAC Can Buy 707s

London—British government last week
gave permission to British Overseas Air-
lines Corp. (BOAC) to buy 15 Boeing
707s

The planes, for use on the North At-
lantic route, will be lmwﬂred by Rolls-
Rovee Conway bypass jet engines.

Harold Watkinson, Transport  and
Civil Awviation Minister, made the an-
nouncement in the House of Commons.

The planes and initial spare parts will
cost 44 million pounds (5123,200,000),
of which more than two-thirds will be in
dollars.

ter is usually a lean trafhe penod for
Capital, the airline expects to break
even in this period and finish the vear
with the $3,200,000 loss registered in
the hrst nine months.

Capital’s Imbu:-; for future profits are
pined to the Viscount, and hgures for
the first eight months of the vear tend
to support the carrier’s faith in its
turboprop transport.

Capital reports that in the frst eight
months, its fleet of 21 DC-3s operated
at a $2.000,000 loss, the 14 DC-4s lost
5900,000 and the 12 Constellations
lost $1,300,000. In the same pernod,
Capital savs its Viscount fleet con-
tributed an operating profit of 52,350,
000 to help oftset losses from the piston
engine transports,

Transatlantic Traffic Increases

New York—Scheduled trafhc over the
North Atlantic during August and Sep-
tember showed a 20% increase over the
same¢ months last vear, bringing the
May-September total increase to about
16% over 1955. This improved the
slower picture presented earlier in the
scason (AW Sept. 3, p. 40).

The transatlantic airlines carried 191.-
900 passengers during August and Sep-
tember 1956 to raise the season total to
442,900, Last Mav-September the count
was 354,000 passengers.

Good load factors during the last two
months reduced the carlier spread be-

tween capacitv and  pavleads.  Seats
available during the five months totaled

664,900, 22% over the previous vear.
Overall load factor in both directions
for the season averaged about 66.3% .

Tourist passengers continued to pro-
vide most of the increases: 341,500
tourist travelers were carried in both
directions, with the remaining 101,400
passengers riding first-class.  Over the
five months, the airlines Alled consider-
ably more westbound than eastbound
scats.

This 1mbalance in favor of the

AVIATION WEEK, October 29, 19546

westbound  trafhe  increased
over last summer’s distribution,
e Last year's passengers divided 197,400
westbound, 186,600 eastbound, a dif-
ference of about 5% . This vear, west-
bound total was 233,800 passengers,
eastbound was 209,100, a 12% spread
in favor of the westbound movement.
® During the 1956 scason, castbound
first-class passenger totals showed no
gain; tounst totals were up 15% over
1955, Westbound, first-class traffic in-
creased 8%, tourist trafhe was up 22%.
e Eastbound seats available increased
10% in frst-class and 26% in tourist
class; westhbound increases were 9% and
27% respectively, relating more closely
to the passenger increases.

Month by month, the 1956 summer
trathe developed as follows:
e Eastbound Mav 36,000; June 62,000;
Julv 51,000; August 31,600: September
28,500,
® Westbound Mav 27,000: June 32.000;
July 45,000; ""Iu.llglﬁl’ 65,800; September
66,000,
e Both directions Mav 63,000; Junc
94,000; Julv 94,000; August 97,400;
September 94,500.

sharply

Airlines, most of them offering a vari-
¢ty of tours geared to the International
"ur Transport Association 15-dav excur-
sion farc w ]m‘,h went into effect Oct. 1
(AW Oct. 22, p. 39), are watching their
October traffic statistics closelv to gauge
the initial effect of the plan in cushion-
ing the off-season drop this month.

Last vear, with the old off-season rates
effective Nov, 1 through Mar. 31, trafthe
dropped off from 79,501 passengers
September to 50,700 in October, The
15-dav excursion fare 15 good all vear
round, and the airlines also have re-
tained the family plan rates, good Nov.,
I through Mar. 31 though not in con-
junction with the excursion fare,

Jet Age Study Group
Organized by ICAO

Montreal-International Civil  Avia-
tion Organization last weck announced
the formation of a six-man jet age task
force to survev air navigation require-
ments for jet transport operations.

The Lmd s study will include recom-
mend: ItIﬂIH for installing additional air-
wavs facilities which may be required
between now and- 1961 in anticipation
of jet transport operations without re-
stricting normal schedule patterns.

The task force also will consider wavs
of assisting anv nations which, for either
tcchnical or hnancial reasons, mav be
unable to provide necessarv new facili-
tics. Task force members are:

Col. Luis de Azcarraga, director of
flight safety, Spain; Col. Helio Costa,
director general of airwavs, Brazil; A, P.
Dekker, deputy director of civil aviation,
Netherlands; Jerome Lederer, managing
director of the Flight Safetv Founda-
tion, U, §.; Rene Lemaire, president,
Council on Auxiliary Services and Air
Navigation, France; Air Vice Marshal
Sir Victor Tait, chairman, International
Aeradio, United Kingdom.

R3Y-1 Makes Record

Seaplane Crossing

San Francisco—Navyv Convair R5Y-1
turboprop tanker seaplane has made a
II{Jnu?ulu to San Francisco crossing in
6 hr. 45 mun.

Time was more than three hours fas-
ter than previous scaplane mark of 10
hr., 21 min. set in 1948 by the Caroline
Mars, but was 34 min. slower than flight
of 6 hr. 11 min. made bv a United Air
Lines DC-7 last vear.

The Indian Ocean Tradewind, which
is one of three assigned to VR-2 at the
Alameda Naval Air Station, averaged
355 mph. with a 21 kt. tailwind. Thc
three R3Y-1s and four R3Y-2s delivered
to the squadron to replace the Mars
scaplanes have not vet been assigned a
mission and arc being used for training.
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Airways Development Plans Keyed to Jets

By L. L. Doty

Indianapolis—Civil  Aeronautics Ad-
ministration’s Technical Development
Center has keyed its evaluation and
testing program to jet transport opera-
tions, with  primary melmiis being
placed upon airwavs and air trafhc con-
tral development.,

The immediate need for improved
and expunded airways to handle mereas-
mg trathe demands, it into the CAA's
three-year federal airways plan and pro-
vide for the dovetailing of jet transports
and slower, piston-engine traffic was em-
phasized last week at the Radio Tech-
nical Commission for Acronautics’ 1956
Fall Assembly at Weir Cook Aarport
here,

The RTCA survey of TDC facilitics
constituted a progress report on air navi-
pation and air trafhc control develop-
ment and the methods used for evaluat-
ing the tests, Principal subjects covered
included:

e Air Trafhe Simulation. The TDC dyv-
namic air trathe simulator 1s a laboratory
device combining optical, mechanical
and electronic cquipment with the hu-
mun factor in the control of trafhe.

® Air Trafhic Control. Coordination

Fquipment 15 undergoing rescarch and
development directed toward the pro-
duction of a semi-automatic system for
air trafhc control.

* ATC Radar Beacon System has re-
ccived intensive technical and opera-

tional evaluation tests on cquipment
furnished by the Navy under contracts
sponsored by the Air Navigation Devel-
opment Board, In-service tests will be
conducted during 1957 at New York,
Chicago and Washington,

o “urmnq Operations Evaluation Center
15 a L!hnrlahm facilitv to evaluate new
ATC Lqmimunt and procedures in a
svstemns environment.

How Simulator Works

The dynamic simulator gives TDC an
opportunity to study new procedures
and observe human reactions in the syvs-
tem’s operation. The simulator consists
of a large movie screen on which 1s pro-
jected a map of the air trathe control
arca under study. Eighteen controllable
dots of lights are superimposed on the
sereen to simulate aircratt,

Fach dot is projected by one of 18
motor-driven  projector units remotely
controlled from individual pilot consoles
governed by a woman operator. Opera-
tors control the speed and heading of
the dots which make standard-rate turns
to correspond to the movement of regu-
lar aircraft in a trathe pattern. Climbs
and descents also are simulated at a
realistic rate.

The screen display is televised to radar
scopes observed in another room by air
trathc controllers handling en route and
terminal operations.  These simulated
radar displays are presented by means of
a rotating sweep. Interphones connect

NS s

AIRWAYS simulator has map of trafhic control area projected onto large movie screen.
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controllers with pilot console operators,
enabling the controllers to communicate
with the simulated aircraft and supervise
stack turn-offs and approaches as though
operating under regular conditions.

An important objective of the simula-
tor tests 15 to develop a system that will
accommodate jet fransports without the
need for priorihies or special privileges.

It has been determined through simu-
lator cxpeniments that jet trathe can be
handled with greater satetv, less con-
troller work and less delay for all trafhe
if holding patterns are removed from the
final |p}:|rmLh course, a procedure al-
readv in use at several airports.

The simulator has taught Technical
Development Center personnel that a
twin-stack feeding system 15 necessarv if
the airport acceptance rate s to exceed
20 approaches per hour, Furthermore,
it has been learned that holding patterns
must be sufficiently clear of the final ap-
proach to allow room for adjustment of
approach intervals and permit aircraft to
make easv turn-offs to the final approach
course without overshooting.

Adequate Distances

Pre-tabulated tables of adequate dis-
tances between mircraft of  different
speeds are recommended for each con-
troller as a result of the simulator tests.
Observations also indicated the desira-
bility of grid markings on map overlays
as a reference for the controller in judg-
ing optimum spacing of aircraft on the
final approach path,

The mr trafhe control coordinating
equipment project involves a research
and development program for a semi-
automatic system for collecting, storing,
Processing and displaving flight mfnrmrl-
tion for controllers’ use. The TDC is
producing an experimental program that
15 being evaluated under simulated con-
ditions and that will be implemented at
any development stage demonstrated to
be practical.

1IJE program is being conducted in
a three-phase approach.

Phase One is aimed towards reducing
personnel work in collecting and dis-
plaving flight information. The Tech-
nical Development Center hopes to case
or climinate this effort by the antomatic
printing of flight progress strips (now
hand-written) and automatic transfer of
data from one center to another. Equip-
ment requirements for Phase One -
clude:

e Teletypewriter-communications  svs-
tem for collecting flight plans.

e Flight plan input device for fast and
accurate composition, checking and
transmission of flight plans.

® General purpose computer that will
check accuracy of fight plan, divide
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NEW procedures and human reactions can be studied with simulator at center.

flight plan into a series of fix-posting
messages, compute estimates and send
to appropriate printer.

® Automatic printers for reproducing
flight-progress strips in standard form.

Phase T'wo provides for automatic dis-
plav and automatic revision of fight
data. In addition to equipment needs
under Phase One, an electronic device
that will display information now carried
on Hight progress strips by projection
tf_'t]nnqu-— -or by means of a charactron
or tvpotron— —will be required.

Phase Three moves into the applica-
tion of fine grain position information,
("That produced by radar, air-ground data
links or telemetering technigques.)

Svstem requirements in addition to
those of Phase One and Two are;

e Radar-data link.
® Amr-ground data link.

e Viltered ;}1cturml=utlmtlnt1 displav.
¢ l'ine-grain computing svstem.
Under a project sponsored by the
Air Navigation Development Board,
a magnetic drum message storage and
processing umit and automatic flight
data displays have been developed.
Combined with an automatic tele-
tvpewriter switching center, this equip-
ment 15 being evaluated by the Tech-
nical  Development Center in  the
apphication of parts of Phase One and
Two of the proposed semi-automatic
svstem.  Lack of funds, however, has
prevented the inclusion of anv com-
puting functions. -
Using trained operators as a sub-
stitute for eeneral purpose computer
with the drum and automatic displays,
as nany as 60 mreraftt per hour were
handled at two sectors of the Indiana-
pohis area in a simulated operation,
Radar-beacon-system equipment fur-
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nished to TDC for test purposes have
characteristics that are compatible with
common svstem requirements but are
not considered prototvpes.

Compatibility of the beacon system
s a4 major advantage, since it elimi-
nates the need for iu:rf,rjft carrving two
tvpes of transponders. However, this
feature 1s also a major disadvantage
since unlimited ground implementa-
tion adds fruit to ATC displavs.

Tests of a delav-line tvpe of defruit-

1|1f:r {_E!Ll]!]tﬂ[‘l‘l‘t‘ dev Elnp-,,d ]_u the Naval
Ruuﬂh [ aboratorv have been made
at TDC which demonstrate that de-

fruiting cquipment can be effective.
|]|i_' Alrw; avs 'I.'."II:IL-Iltmm Evaluation

Center program 15 divided mto two
major ¢ orts at the present time. The
first stage, an immediate program, is
the ﬁtlld'l. and evaluation of a complete
radar system. The sccond part mvolves
the evaluation of the semi-automatic
system. Both stages of the program
will include studies of airwav and air
space structure and an  analysis of
rules and regulations,

The center also i1s amalvzing the
cffects of birds striking the windshields
of high-speed aircraft through the use
of a4 compressed air gun that will
propel the bodv of a chicken up to
speeds of 2,000 mph.

Components {lf the gun include a
compressor and related equipment
that provide an air supply of up to a
maximum 300 psi, two large tanks
for storing air under pressure, a rapid-
acting discharge valve, a loading breech
and a +41-ft. barrel six inches in dia-
meter.

Windshield panels of a Boeing 707
were recently tested against bird veloc-
ities of up to 450 mph. While no
penetration of the laminated wind-
shield occurred, inner and outer lay-
ers of glass were shattered, '

Similar tests were performed on an
Alhson T56 turboprop engine. A
chicken bodv fired into the air intake
of the engine at a speed of 300 mph.
caused no damage to the engine.

&
a

AIR GUN to shoot 4-1b. chicken carcasses at windshields can simulate 2.000 mph. specds.
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California Eastern May Purchase
Convair 880 for Overseas Routes

By Glenn Garrison

New York—California Fastern Avia-
tion may soon order Convair S50 jets
for short-range domestic and long-
GINZC OVErscas use.

Iurgﬂ, E. Carnicero, board chainnan
of HSIL contract carrier parent company,
sces “tremendous potentialities™ 1 the
versatility of the medium-range trans-
port, 15 negotiating with Convair for
the purchase of four arcraft,

The 5805, which probably would be
dehivered in late 1960 and carly 1961,
might go into service with the newly
lormed Argentine airhine, Transconti-
nental, on a route to the U.S. and
Pacihe. Califormia Eastern recently con-
cluded a lease-purchase arrangement
with Transcontinental whereby  the
Amenican carner will provide five Lock-
heed 1049Hs, temporary crews, training
and mamtenance.

Plans for Transcontinental, which 1s
73% owned by private Argentine cap-
ital and 25% by C: alifornia I astern, call
for service to New York by summer
1957, to San lFrancisco by late 1955,
and to Tokvo by late 1959, Carmicero
sangl.

The Convair jet appears capable of
carrving a 21,700 1b. pavioad San Fran-
cisco-Honolulu in its present  design,
according to Camicero, California East-
crn, which hopes to become a certib-
cated airline through its application
for Texas-Califormia service in the Dal-
las-to-the-West  Case, will  dehnitely

buv jets for its own operations, the
board chairman said. He expressed en-
thusiasm for the 850°s adaptability to
various tvpes of operation.

Guaranteed range for the Model SH'LII
at a starting uuglll of 155,500 lh
. -h 5 nautical miles (AW Oct, |:|
7). Ranges quoted by Convarr, hu’r not
vet warranted, include a 3,000 mi. fig-
ure with a load of 50 passengers. whi:’:h
1s maximum all Arst-class load.

'inancing for the jet transports will
be available to Califormia Eastern, Car-
nicero said. The Bank of America has
joaned Califormia Eastern 73% of the
amount needed to buv the 1049Hs.

Carnicero predicted a number of fur-
ther orders from major Amoerican car-
ricrs for the medium-sized jet.

The Argentine airhne expects to be-
ginn Buenos Aires-New York service with
three flights weekly next vear, and to
increase the frequency to five flights in
carlv 1958, It will serve the interme.
diate points Sao Paulo, Rio de Janerro,
and Caracas on the route.

A bilateral  agreement  with  the
United States has not vet been ob-
tained. Carnicero said, and that 1s the
atrline’s nest step. He expects no dit-
houlty, because American carriers now
offer frequent service to Argentina,

Transcontinental’s  projected  route
expansion to the Ornent nstead of
Furope is necessary because Acrolineas
Argentinas fliecs to Europe and the
Argentine government doesn’t want the
new routes supenimposcd on the exist-

Convair Mockup Shelter

New $225,000 building to house detailed mockups of new Convair 880 jet transport
was started recentlyv. Building, measuring 200 ft. long, 100 ft. wide and 39 ft. high, will
be of steel construction with reinforced concrete floor. It will house one full-sized fuselage,
left wing, engines and tail assembly, with space enough for another fuselage. Preliminary
mockups of the new jet have been under way for many months in a section of San Diego

plant, Building will be ready early in 1957,
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Muockups will be vsed in sales programs.

ing ones. But the Far East 1s an ar
transportation market with vast poten-
tial, according to Carnicero, who pre-
dicts that within three to fhve wvears
the Pacihe airlanes will be as busy
as the Atlantic routes are now. Rising
standards of living in the East and im-
proved international relations with such
countries as Communist China will
contribute to this trend, Carmicero
said. The new Argentine airline also
hopes to exploit an expected increase
i U.5.-Latin Amenca tounst travel.

Califormia Eastern now  operates a
Aect of 10 DC-4s. convertible between
passenger and cargo operabions, under
military  contract between the West
Coast and Tokvo and transcontinen-
tallv, Three 1049Hs now on order for
the carrier's own feet arce scheduled
for mid-1957 deliverv, Cahfornia East-
crin has a total of eight 1049Hs on order.

The contract carmier, which has
logged more than 143,500,000 ton-
miles in its ten-vear history, is now the
Airwavs Division of California Fastern
Aviation, Inc. The parent organiza-
tion has diversthed 1ts activities to
mclude guided missile and other clec-
tronic work under government  con-
tract, primary flight training for the
Air Force, sales, purr:h asing and ferrv-
img service for U.S. and foreign avia-
tEun firms, and manufacture of X-rav
cquipment. It 15 considering acquisi-
tion of btwo more non-aviation hrms,

The Airwayvs Division also operates
a maintenance and overhaul base at
Oakland and plans cxpansion in this
ficld. Financing 15 now bemg provided,
according to Carnicero, for a new mam-
tenance facility on the West Coast cap-
able of handling jet transport aircratt.
Duplicate facilities on the East Coast
also are planned.

Award of a 51,859.000 Air Force
comtract to overhanl and modermize
115 Curtiss C-46  transports at  the
Oakland base recentlv was made.

The expansion of commercial aireraft
flcets, including the mtroduction of
jets. will bring an urgent need for in-
creased mamtenance facihities and serv-
ices, Carnicero believes,

Shortlines

P American Airlines is sclling a new
“Hit Shows of New York” weekend
viacation package. The package m-
cludes tickets to three current Bro u]
way shows, plus entertainment and a

commodations at the Biltmore Hnttl

Prices are 549 a person for three davs,
or 568.75 for four davs, plus fare.

» Lockheed Aircraft Service Corp. has
leased an extra six acres of land at
Ontario International Aurport, Ontano,
Calif., bringing the LAS facility’s total

AVIATION WEEK, October 2%, 1736

to 115 acres. LAS has a current con-
tract backlog of 530 million, most of it
for work on military aircraft.

> Air France 15 receiving a Super-G
Constellation simulator from the Elec-
troniecs  Division  of  Curtiss-Wright
Corp. this month and 15 scheduled to
receive a 1649 Constellation simulator
n 1957, The French carrier is building
an 5500,000 structure at Orly Field.
faris, to house the two Constellation
simulators and  future simulators for
IJH. Caravelle SE-210 and the Bocing
it

» Canadian Pacific Airlines is increas-
mg its  Vancouver-Honolulu - service
from two flights to fAive flights a week
this winter,

» Fort Landerdale’s airline ticket serv-
ice will be improved in December
when Delta Air Lines and National
Aarlimes open a new S$40,000 airline
terminal building in the Florida citv.

» Lufthansa's district sales managers
arc in New York this week for their
annual sales conference. Thev will dis-
cuss the German airline’s plans for the
coming vear, including inanguration of
new service to Vienna and Zurich, and
extension of domestic services. . .

Lufthansa made its 1,000th Atlantic
flight this month. In its first vear and
a half of operation, the carrier flew
50,400 passengers across the Atlantic.

» Mohawk Airlines carried 32.546 ]:h.—
sengers in September and 256,200 pas
sengers in the first nine months of thc
vear, an increase of 24.3% over the
same period last vear.

» North Central Airlines flew 54,210
passengers last month, a 19% increase
over September 1955, trafhc. Trafhc
for the first nine months totaled 418.-
694 passengers.

» Pacihic Northern Airlines has begun
construction on new airport terminal
buildings at Cordova and Homer,
Alaska, to handle passengers and cargo
trathc. The Cordova facility will be
shared by Cordova Airlines.

»Slick Airways introduced DC-6A
service to Boston, Hartford and St
Lows with its new winter schedules.
The cargo carrier's new schedules in-
crease its total daily airlift about 25%.

» Western Air Lines is conducting a
get-out-the-vote campaign with remind-
crs mailed to passengers scheduled to
travel on elechon dav, waming them
to hle absentee ballots. . Western
reports 30 fights already sold out for

travel during “the two-week Christmas
hohday season.
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P New York Airwavs will continue to schedule the 5-55 with a single pilot
until Civil Acronautics Administration has further opportunity to study the
ONC-IANn Crew {:]JL'nll‘Eml CAA plans to make a decision next month on
whether co-pilots will be required on the helicopter’s passenger-carrying
flights. Meanwhile, Air Line Pilots Assn. has protested the single pilot
operation and has pointed out that Civil Air Regulations require two pilots
on scheduled passenger aircraft weighing in excess of 12,500 pounds. ALPA
admitted, however, that CAA has iul:imrlh to 1ssue an exemption to this

requirement.

» Germany and Brazil are revising and formalizing the provisional 1946 air
agreement between the two countries. Final .Jgrctmr.nt may result in the
addition of a second Brazilian airline operating into German airports not
presently served by Panair do Brasil. Last August, Lufthansa began Super-G
Constellation service into Rio de Janeiro and Sao Paulo to match the
Brazilian service. Varig Airlines, which now services aircraft for Lufthansa,
is making a strong bid for the European route.

P Avianca plans to buv three DC-8s to replace its Super Constellations
on long routes to New York and Europe. For shorter routes to Panama,
Caracas and Quito, the Colombian airline plans to buy Vickers Viscounts

cquipped w ith Rolls- Rovee R.Da. 7 engines.

» Airlines serving Detroit are continuing to fight efforts to make them move
from Willow Run Airport to Wayne Major Airport. Despite decisions by
American Airlines and British Overseas Airways Corp. to move to Wayne
Major, the other carriers serving Detroit are determined to stay at Willow
Run and have launched a major face-lifting program for the airport’s terminal.
A $500.000 contract was signed this month for air conditioning and redeco-
ration work.

P Acroflot’s first European jet schedule consists of two Tu-104 flights each
week between Pragzue and Moscow. The Russian carrier plans to cxpaud the
schedule to daily Frlnu:. NMoscow jet service in April 1957, and quick con-
nections with Far East flights are planned in an cffort to make the service
competitive with present Eumch ar East services.

» Civil Aeronautics Board has extended approval of Trans World Airlines’
agreement with the Ethiopian government for five years. Under the agree-
ment, TWA continues to be responsible for management of Ethiopian Air
Lines’ operations.

P Czechoslovakia will buy Tu-104 jet transports from Russia in 19539 or
1960 for use on the Czech airline’s long- haul routes, ;lr:r.mdmﬂ to Czech

President Josef Prohaska,

» Civil Aeronautics Administration has proposed new regulations requiring
minimum erfurm.LmLL standards as established in Radio Technical Commis-
sion for Aeronautics’ paper 225-55/D0O-69 for newly-manufactured airborne
VOR equipment. Proposed regulations also include minimum standards for
new airborne radio receiving and direction finding equipment in accordance
with RTCA’s paper 83-56/D0O-70. Ruling is to be effective November 30.

Deadline for comments and suggestions is Nov, 17.

» Nezotiations between Italv and Germany on reciprocal landing rights have
hit a utumblmu block, although further discussions are scheduled for a later
date in hopes of reaching a scttlement on one key issue. Italy has oftered
Lufthansa landing rights in Rome and Milan but restricts traffic to that
carried between Italian and German airports. After four davs of hard bar-
gaining, Italy still refuses to grant the German airline the right to carry
passengers and cargo between [taly and other nations. Only Trans W orld
Airlines and Pan American World Airways enjoy full Fifth Freedom rights
m Rome at the present time.

‘AIRLINE OBSERVER
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Airline Income and Expenses —August 1956
| - . MNet
Passenger Mail Expross Freight Total ’ Total Operating
Ravanue Revenue Revenuea Revenue Subsidy Operating Operating | Incame
Incoma Expense (beforetlaxes)
|
. - | , = = AR =
DOMESTIC TRUNK
American. ... .... 1$23,332,281 35456, 1464 $354 571 £1. 409, 361 $26,022,120 %21,213,412 $4,808,708
Broniif. . .ot itenie]l X486 047 98,049 53,671 103,734 3,827,262 3,509,257 118,005
Capital e D G | 5,675,888 109,479 79,058 1,834 ! 6,036, 307 6,188,828 — 152,521
Continental. 1,499,441 a7,996 11,951 36,814 $2,745 | 1,630,618 | 1,467,292 163,325
Delta. . . .. 5,052,624 123, 487 79,749 157,001 : 5,524,238 | 5,188,855 335, 383
Eastern. 16,033,604 283,704 181,291 269,257 17,149,541 | 15,800,996 1,348, 545
Nationel. . ... .....oon.. 2,735,484 43,185 12,013 81,990 3,059,445 | 3,058,862 583
Mortheast. . ... ........, : 1,140,764 @.9217 10,348 23 . 356 37,992 1,243,459 1,043,196 200,263
Morthwes! . ..:...........| #&,588,6374 135,978 81,212 185, 104 5,065,784 | 4,227,943 837, 841
Trans World, . . . . ... o 13,097,364 | 344 000 233, 707 44 251 16,376,804 16,256,440 120, 364
United vennsesssse] V85, TN 705,227 406,423 1,048,783 . 23,994,835 19,560,328 4,434,507
Western. . ............ ceaeo| 3,180,149 79,109 35,222 48,088 . ... | 3,382,999 2,640 065 742,934
INTERNATIONAL | .
American 463,918 | 13,742 314 64,404 - 560,075 443,821 116,254
Braniff. . . e o 490,655 117,634 23,324 665,114 520,270 144 B44
Caribbean Atlantic. .. . ., . ., , 118,969 1,329 4,007 133, 587 111,240 22,347
Delta ' 442,095 5,332 10,248 496,671 385,732 110,939
Eastern : 1,330,632 20,031 17,647 1,495, 346 1,184,789 310,557
Mational. ... .. ....... 191,190 2,030 830 5,737 203,574 275,504 —71,930
Northwest. . . ....... | 1,677,143 464, 240 3,447 279,011 2,535,051 2,035,634 499 417
Pan American ,
N T A — 345,000 21,000 20,000 111,000 811,000 721,000 &0,000
Atlantic. . oo 11,540,000 | F76,000 &676,000 153,000 13,474,000 10,560,000 2.914._ 000
Pacific : .| 5,314,000 427,000 | . | 558,000 40,000 7,009,000 5,275,000 1,734,000
Latin America. . . . : ‘ 3,761,000 | 260,000 | 838,000 519,000 8,162,000 7,294, 000 868,000
Panagra. ... .............. | 1,255,668 84,108 | 123,648 1,674,289 | 1,611,871 62,418
Trans Werld . . . . . . .. : 6,025,147 543,153 322,083 7,097,641 6,171,256 926,385
United A 1,508,526 29,014 13,779 1,558,892 1,045,708 213,184
LOCAL SERVICE i
Allegheny . . . 455,685 @, 141 10,504 &, 706 127,125 616,253 632,921 16,668
Bononza. . . ... vovvivenns 144,401 2,810 1,396 3,877 100,908 267,457 247,113 20,344
Central. , . I 103, 944 3,177 830 3,557 | 172,637 289,892 284,272 5,619
Frontier e R e 292,714 213,348 2,115 21,9035 | - 536,817 519,668 17,149
Lake Central . . ... .. N 121,462 3,293 &, 742 B 106,746 239,244 235,258 3,986
Mohawk . . . ... .. .. 401,404 4 FOF 4,936 7,044 a2 ,703 488,353 210,076 — 21,723
Morth Central . . . . . .. 645, 349 18,081 10,571 ; &5,587 758,083 731,580 26,503
Ozark. ... ...... 294,845 | 193,933 7. 1860 7,659 | ..... . 209,496 549,782 | — 40,285
Piedmaont. ' 487,011 Q,483 6,221 4,907 156,319 678, 609 688, 530 -9 .921
Southern. . . . ..... 182,588 F,72] 5,594 128,458 333,329 343 . B18 — 10,288
Southwest. ., .. . 304,731 9,234 3,704 3,471 105,485 459 765 451,620 | 8,145
Trans Texas. | 279,044 | 10,070 3,20% | 10,256 188,660 498,408 241,389 — 42,981
West Coost . | ' 211,990 3,636 1,516 | 4,789 132,544 357 887 320,520 | 37,366
HAWAIIAN |
Hawaiian . - 504,049 2,923 &4 803 20,814 605,635 478,087 119,293
Trans Pacifie®. ... .. .. . . e S iy ol : 'l
CARGO LINES
Aerovias Sud Americana” .
Flyin‘? Tignr"'..
-3 | 12 i T ‘
Riddis™. . . .. ...... iy A . .
Seaboard & Western 2,034,735 2,034,735 1,885,715 | 149,020
HELICOPTER
New Yeork Airways 33,179 2,534 1,606 2 ,B07 109,623 151,718 166,996 - 15,277
Los Angeles Airways : 13,613 B,759 &,855 60,118 B9, K622 98,681 —9.059
Chicago Helicopter .ﬁirWu?i* o . PR | R T ; St
ALASKAN | ,
Alaska Airlines. . ... ., 195,664 49,098 1,283 87,473 ?1,.5735 603, 495 515,533 87,962
Alaska Coast. . . .. B8, 900 8,773 7,844 . 41,439 152,590 122,569 320,020
P R N 20,980 | 19,122 11,538 N———— 219, 028 169,429 49,598
Ellis Air Lines . . . £ 57,250 5,325 . . P - 20,325 108,480 73,604 | 34,875
Northern Consolidated . . . . . 121,326 | 31,829 414 42,458 31,801 311,490 284,991 16,498
Pacific Northern. . ....... 764,810 220,527 115,742 ; 1,124,773 858, 685 266,088
Reeve Alevtian............ 79 . 794 19,657 | ... 10,080 99 139,996 81,606 58,389
Wien Alaska. .. ........... 155,185 v BT R i an,319 43,266 | 636,912 606,710 30,202
"Mot available
Compiled by Aviation Week from airline reports to the Civil Aeronoutics Board.
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De Havilland Otter, equipped with Flight Refueling bose reel unit, transfers
‘ fuel to Vertol H-21 on its record-breaking, non-stop transcontinental flight.

« FLIGHT REFUELING FOR HELICOPTERS

How to get helicopters across long stretches of water or
forbidding terrain where ground facilities are non-existent
has been successfully and conclusively solved by aerial
refueling.

Two recent major developments have contributed to the
solution of this problem.

Late this summer an Army Vertol H-21 made the first
helicopter non-stop transcontinental flight in history. This
flight marked the first actual aerial refueling of a helicopter.

In addition, other armed services have successfully con-
ducted experimental refueling between rotor-winged aircraft.

It is typical that the Army’s historic transcontinental flight
was made possible by a refueling system developed and pro-
duced by Flight Refueling, Inc., and that a project to extend
the range of Marine Corps helicopters is being undertaken
by Flight Refueling, Inc. — the only company in the world
devoted exclusively to the development and manufacture of
aerial refueling, aircraft fuel systems and related components.

@ Flight Refueling, Ine.

FRIEMDSHIP INTERNATIONAL AIRPORT Baltimore 3, Moryland

How Probe and Dropgue system, pioneered
by Flight Refueling, Inc., can be successfully
used for belicopter to belicopter refueling
is shown in preliminary Marine Corps trials,

ATTENTION ENGINEERS

Helicopter refueling is only one of many fasci-
nating projects being undertaken by Flight
Refueling, Inc. Many long-range projects
present unusual career opportunities for
engineering personnel. Wire Bill Whitesides,
Engineering Manager, for further details.

DAYTON REPRESENTATIVE:
Robert L. Marquardt, 6198 Locust Hill Road, Dayton 9, Obio

WEST COAST REPRESENTATIVE:
William E. Davis, P.O. Box 642, Inglewood, California
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ETHYLENE JET (left) is basically a ramjet combustion system burning ethylene in high-pressure air to produce a 3,500 air blast. Rocket
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i-l.'l' (right) suhjm:fs models to the exhaunst of a ]it‘[llid-prupcllunt rocket and can produce temperatures up to 4.100F,

Heating Studies Tax Apparatus Ingenuity

Langley AFB—Laboratory simulation
of aerodynamic heating calls for tech-
nical ingenuity almost comparable to
that needed te create aircraft which
will meet the problem in  flight.
NACA's Langley Acronautical Labora-
tory furnishes several prime examples
of the apparatus maker's skill.

Some exploratory devices used at
Langley are:
® Static model test units such as ceramic
heat  exchanger tunnels, combustion
products tunnels, special compressors,
shock tubes, furnaces and radiators.
¢ Flying models, including gas launched
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]
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projectiles, rocket-borne models and
full-scale aircraft,

e Combinations of flving models and
static test units. Projectiles or models
are Hown up stream into the test sec-
tions of high speed tunncls, Among
these are the re-entry simulators.

As air is expanded through a super-
sonic nozzle into a high speed tunnel
test section where it 15 adiabatically
caoled greatly reducing the value of acro-
dynamic heating test runs. Steel heat
cxchangers have been used to raise
air stream temperatures by drawing heat
from external furnaces. Their value has

ke - 2 4
O i v bl e Y,
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5 =, i, y

been limited because thev soon reach
temperatures approaching the melting
points of metals (4,000-6,000F),

NACA's ceramic heat exchanger
ralses air stream temperature limat to
the melting poimnt nfl metals used 1n
carlier exchangers. When the idea was
first conceiwved scientists were not cer-
tain  this potential could be fully
reahzed.

High speed air streams develop
steep temperature and pressure gradients
mdependently and it was feared these
might upset test results.

Rather than risk waste of scarce funds

I oy ST TR SR
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CAST MAGNESIUM fins for the Nike booster failed due to acrodynamic heating when surface temperature got high enoungh in special nses
to melt the leading edge (right). Blunting the leading edge for its razor-sharp section reduced heat transfer, but not enough (center).

Capping the fin with Inconel (left) solved the problem for the duration of the highspeed flight.
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on a big project NACA built a small
scale model of the ceramic exchanger
tunnel to ind out if the idea was work-
able.

The little tunnel can produce a
three-quarter inch jet with a veloaity
of 3.000 fps. and a stream temperature
of +.000F. The jet nozele 15 water-
cooled to keep it from melting or
changing shape in a way that might
affect the speed, smoothness, or direc-
tion of Aow.

I'cars about the effect of gradients m
the stream failed to materialize and the
full-scale ceramic heat exchanger is now
being built. Architecture of the unit is
somewhat unusual because of  the
mmmense size of the heating plant
relative to the test section.

Rocket Exhaust

Combustion products tunnels are
cssentially rockets or ramjets with the
exhausts used to simulate air streams.
Though the chemical composition of
the combustion products differs from
that of air, temperatures, pressures and
velocities can be controlled to provide
a good simulation in other respects.
[t is possible to get some measure of
oxidization cffects on the model by
using a mixture of fuel and oxidizer
which will leave some free oxygzen in
the stream.

One advantage of the combustion
products tunnel is that heat is produced
so quickly by the release of chemical
encrgv  that hot gases need not be
controlled over a very great distance.
The result is simplicity and smaller umit
sizc.

One of the combustion products
tunncls i1s the rocket jet. It 15 a liquid
propellant rocket motor with a 2Z4-n.
nozzle.

Models used in the test section
mav be up to one inch in diameter.
Maximum stream velocity is  ahout
7,000 fps. and stagnation temperatures
up to 4,100 can be produced. Exhaust
products are oxygen, mtrogen and
water vapor, the major constituents of
air. The proportions, of course, differ.

One ot the uses of the rocket jet
is materials testing. In a demonstration
the stagnation temperature on a titan-
um nose cone was rsed to 3.0001,
In actual flight a speed of Mach 7 at
altitude would produce the same tem-
perature. The cone burst into flames
and was destroved in the demonstration
hecause of the mecreased afhnity of titan-
wm at high temperatures for nitrogen
and oxvgen.

Large Nozzle

The ethvlene jet at NACA's Wallops
Island station has a 12an., nozzle
permitting researchers to use relatively
big models. Hot, high pressure air is
fed to the umit from the nearbv pre-

flight jet facility. The burming of

i

CERAMIC heat exchanger is prototype for larger unit to produce highspeed, high tempera
ture jets of air. Tiny orifice (top) has conical probe under test in blast through a water-cooled
nozzle 3-in, in diameter. Complete unit (bottom) gives impression of size and complexity
of apparatus needed to produce only a small test jet. Unit is lined with ceramic “marbles”
to contain extreme temperatures needed, which exceed the melting point of most metals.
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ROCKET POWER

Only yesterday they called it “the art of
rocketry.” Today, in the first rank of aero-
nautical science, rocket propulsion is an
engineering discipline, an applied tech-
nology, and an established industry. The
applications for propulsion devices are
manifold, the potentialities unbounded.

Aerojet-General Corporation needs men
of perspective, inspiration, and practical
imagination... To these Aerojet offers
unbounded opportumty.

Mechanical Engineers

Electronic Engineers

Chemical Engineers

Electrical Engineers

Aeronautical Engineers

Civil Engineers

Metallurgists

Chemists

Physicists

Mathematicians

Technical Editors

Wé}ﬂﬂﬁf

CORPORATION
A Sulbssidiary of AZUSA, CALIFORXMIA
1'||.r' I'rrnrr.-l Tlrr "'-"H.H. ‘L“ l"“"lllll i
& Hulibier Company CALIFORMIA

Write: Director of Scientific and En-
gineering Personnel, Box 296N
Azuso, Calif., or Box 1947N, Sacra-
mento, Calif,

cthvlene in a combustion chamber then
raises air stream temperature vet higher.
[t 15 capable of creating stagnation tem-
peratures of about 3,500F and stream
speeds of 4,300 fps.

Flving models can provide the closest
simulation of the real thing but they
are cxpensive and hard to observe.
Because of this, flight tests arc closely
coordinated with tunnel tests.

An example of this occurred when a
hvpersonic test rocket was fired from
Wallops Island to check aerodvnamic
heating on a specimen nose cone, The
first stage was an Honest John motor
and the second stage was a Nike
booster. The second stage should have
reached a speed of Mach 5 but two
seconds after it was ignited it vawed
awav  from its course and crashed
indicating the failure of a stabihizing
fin. Estimated speed at the moment of
the vaw was about Mach +. From this it
was possible to conclude that acro-
dvnamic heating might have raised the
temperature of the magnesium fAn to
its mclting point.

To establish this and hnd a success-
ful configuration three specimen hns
were tested in the ethvlene jet. The
maximum  stream  temperature  was
1,900F and the clapsed time of each
run was 2.3 see. It was estimated that
this would approximate the heat input
of the test rocket flicht. The hrst fin
was identical to the one which failed,
a good supersonic design with a knife-
like leading edge. A large part of 1t was
burned awav indicating that the cause
of the erash had been correctly identi-
fied.

The second fin, also of magnesiom,

was redesigned with the leading edge

Japanese Rn:et.

blunted to a & in. radius to provide
better heat transfer. Less of it burned,
but too much to be acceptable. The
third hn was identical in design to the
second but the leading edge was capped
with a o2 in. sheet of inconel, This one
suffered no damage and was adopted
tor further flight tests. Coordinated
testing such as this has raised the speed
limit on NACA flight testing bevond
Mach 10.

Turbocraft Organized
for Missile Projects

Pasadena, Calif.—Turbocraft Inc. has
been organized to provide design, de-
velopment and consulting services in
the field of aircraft and missile rotating
machinery, specializing m  accessory-
drive turbines and turbopomps,

Kev engincering personnel are five
lomg-time emploves of Aerojet-General
Corp. who have resigned from Acrojet
to form their own company. Theyv are:
Thomas A, Carter, Jr., who is vice presi-
dent and chief engineer of Turbocratt,
Robert D, Lutjens, John 5. Bass, Paul
P. Duron, and Alvin Hooper.,

All were emploved in Aerojet’s Rotat-
mg Machinerv Dept. Carter was assist-
ant chief ot the department. Lutjens
wias supervisor of Test Section; Bass,
staff assistant to the department’s chief
engineer; Duron, supervisor of Design
Scetion: Hooper, supervisor of Turbine
Section.

President and general manager of
Turbocraft 15 Dovle Lindlev, formerly
marketing manager of Western Gear
Corp.'s Electro Products Division, Pasa-
denal.

Japanese Kappa 128 ]S experimental rocket being prepared for firing at Tokvo University's
rocket proving center at Michikawa Beach. Rocket, capable of 2,700 fps., travels 24,000 ft.
during 72 sec. flying time, will be used during Japanese participation in International

Geophysical Year,
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A DIRECT CHALLENGE

T -
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TO THE PRODUCTION DESIGN ENGINEER

The Design Engineer at Rohr is engaged primarily in the
tremendous field of power packages and power plant com-
ponents, plus related structural design . . . the translation
of theoretical into production design with consideration
for serviceability, function, materials, and integrity encom-
passing all engineering factors that enter into design of
the complete aircraft itself,

Here's the direct challenge you seek — the personal
reward you desire, Because here, at Rohr, engaged in the
practical design of readv-to-install aircraft power packages,
vour association is direct to the manufacturing of the item.

WORLD'S LARGEST PRODUCER OF

You actually see what yvour design produced.

And, of course, lovely Chula Vista, California, located on
beautiful San Diego Bay, ofters vou and vour family the
wonderful, outdoor, semi-tropical living vou've dreamed of.

If you are experienced as a production design engineer,
looking for the direct challenge and reward, and a better
life, write Rohr now!

Please enclose full resume and we will answer at once.
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft
Corporation, Chula Vista, California, Dept. 32A.

READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES

AIRCRAFT CORPORATION

PLANTS IN CHULA VISTA AND RIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON

Cornell Instruments for Shock Tubes

By Robert Cushman

Buffalo, N. Y.—Working models of
all basic temperature, force, pressure
and flow visualization mstruments that
hypersonic acrodyvnamicists need to get
uscful mformation out of shock tube
test runs of millisecond duration have
been developed at Comell Aeronautical
Laboratory.

The Cornell Laboratory, which has
been a leader in the development of hy-
personic shock tubes, has been hard
pressed to find instrumentation which
has the necessarv speed of responsc.
Now the same caliber of information
can be obtained from shock tubes that
ias been available from wind tunnels.

Heat Transfer

Tvpical of these instruments 15 a
tiny probe which, when mounted flush
on the skin of aerodynamic shapes, will
sense the heat transfer rate during the
passage of shock, Cornell combined
and extended known principles to pro-
duce the probe, which consists of four
millionths of an inch of platinum hlm
baked onto a glass basc.

Depending on the limitations of the
bonding agent, this thermometer can
withstand 1,000F steady state or greater
temperatures for the duration of the
shock tube test time mterval. Its time
constant 15 6 x 107 seconds and 1its
nominal sensitivity 15 10 millivolts per
degree I, It can keep up with tempera-
ture rises of 1,000F in less than one
millisccond or fuctuations of 1I° m
100 microseconds.

“This mstrument will ind applica-
tions in other helds, but the fact that
it 15 intended to sense heat transfer
ratecs rather than free strcam tempera-
tures perhaps limits its range of appli-
cations” Project Leader Robert .
Vidal said. It has been used by the
University of Florida in a series of 35
test flights to determine the cHiect of
the exhaust of air launched rockets
upon adjacent jet engine nlets.

Fast Response

However, this possible limitation
some instances could enhance rather
than detract from the thermometer’s
uscfulness. Because it has such a fast
response it could be used to make di-
rect survevs of rocket and jet engine
hot-end flows by rapidly traversing the
hot flow, gathering the data and getting
out before being destroyed by the ex-
treme heat. The stream temperatures
could be figured back from the heat
transfer rates.

Vidal used commercially available
printed circuit paint (Hanovia Liquid
Bright Platinum #05-X made by
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SUPPORT RING
RUBBER SPRING

- LIFT ACCELEROMETER
DRAG ACCELEROMETER

RUBBER 5PRING

LIFT ACCELEROMETER
RESISTAMCE THERMOMETEH

SHOCK TUBE MODELS must not only squeeze many instruments in a small space, but these
instruments must be capable of following wide variations in temperature, pressure and
force within two milliseconds more or less steady state blast passage. This is a cut-away
view of Comell Aeronautical Laboratory’s one inch diameter cone-cylinder model. New
temperature probes are shown near the nose.
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ABCs of putting a Comell resistance thermometer on its glass base: (A) metal is painted
between drilled holes and oven cured; (B) silver paint is put in holes and fired; (C) jeweler's
screws are worked into holes and o bead of solder placed on top; and finally (D) the leads
are added and the surface is ground flush.

Hanovia Chemical and Manufacturing

Co., East Newark, N. ].) applied to

cither fused quartz or Pyrex glass and A
fircd the unit to obtain a uniform film

about 4 x 107 thick. The 1,250 maxi- _
mum firing temperature 15 just enough A
to soften the glass so that the bonding Lt A
oxide flux m the platinum paint mix- ‘
ture chemically unites with the glass RESISTANCE
hase. I THEFIH'EII-!ETEHE 5

After the unit has cooled the lead '
wires are attached by soldering or with
jcwelers  serews  covered  with  silver
printed circuit pamt,

The thermometers are calibrated by
putting them at the stagnation point of
spherical models and running  these
models in the shock tube at subsonic
flow speeds where the heat transfer
conditions are well known,

Cornell believes that because of the .

thermometer's rapid response  (quite
phenomenal when compared to most
temperature sensing  instruments), ex-
cellent sensitivity and ruggedness that
it will ind many other uses. One use

CORNELL'S skin temperature sensors are
shown mounted on a typical hypersonic test
model nose. They are able to keep up with
the rapid skin temperature rise (1.000F in
two milliseconds) as the shock passes.
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AS THE COURSE
IT KEEPS...

To cONTROL a guided missile effectively and
absolutely is a challenging problem with
which thousands of engineers are grappling
every day. The solution depends upon the
efficiency and the reliability of the control-
ling parts.

For over 28 yvears Kollsman has been
making precision aircraft instruments and
equipment used on military and commercial
aireraft throughout the free world.

Kollsman Synchrotel Transmitters and
Monitors, made to the high standards
necessary for use in our own Air Data
Computers, are now available to other man-
ufacturers of flight controls and Air Data
Computers.
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~ KOLLSMAN is in production on Transmitters and
q

L
o
= _
‘\ =, SYNCHROTEL TRANSMITTERS for the remote electrical

transmission of data such as true atrspeed, indicated airspeed,

absolute pressure, log absolute pressure, differential pressure,

PRESSURE SENSING
MECHAMISM

log differential pressure, altitude and Mach number.
SYMCHROTEL \\I

CAREER OPPORTUNITIES

We have openings for mechanical and | °
electromechanical engineers and senior | =
technicians. Write us if interested. :

Monitors of proven accuracy and reliability for missile control

...now available to other manufacturers of
flight controls and Air Data Computers

ROCKING SHAFT
FIELD

CALISRATING AnM , | 55 Wl | 5 _ PRESSURE MONITORS

to provide control signals for altitude,
absolute and differential pressure,
vertical speed, ete.

Brochures are available on the above products.

PLEASE WRITE US REGARDING YOUR SPECIFIC PROBLEMS OR
REQUIREMENTS IN THE FIELD OF MISSILE CONTROL.

— ’\ ADJUSTABLE SETTING SHAFT

DIAPHRAGM

l\g kollsman INSTRUMENT CORPORATION
i > —

KOLLSMAN PRODUCES

Flight Instruments

Precision Computers and Components
EAgIne Instruments

Optical Systems and Components
Mavigation Insirumenis

Precision Flight Controls

Motors and Synchros

Precision Test Instruments Tor

:rnll { ! a e E =
B0-08 45th AVE., ELMHURST, NEW YORK = GLENDALE, CALIFORNIA « SUBSIDIARY OF Sicétcdced COIL PRODUCTS CO. INC. Aviation and Industrial Laboratories




for Random Vibration Testing:

CALIDYNE'S NEW

| R CLT1 COMPLETE, MATCHED SYSTEMS

e e ' Performance data
and specifications

available on raquast,

Call Calidyne for

ched wide-band competent

" 1 i ficat
Shaker- Amplifier combinations in Eﬂ;‘;’n;:rggg
1500, 5,000 and 15,000 pound force ratings assistance,

. When Calidyne first investigated the problem of building random
vibration test systems, it recognized the necessity of over-all system engi-
neering, if desired performance levels were to be achieved. That goal has now
been met in what is probably the first complete, integrated system comprised
of matched components.

"Wide-Band" electrodynamic Shekers operate at higher frequencies
on lower inpul power, for a given armature weight and matched load rating.
In random testing the load approximates the armature weight, and inherent
armalure rigidity maintaing a high first resonance. The new Rondom Norfse
Amplifiers are matched power sources for the "wide band' Shakers. Made
by Westinghouse to Calidyne specifications, they provide ample power for
continuous duty operation at full performance. At the same time they are
capable of supplying instantaneous power peaks for random noise Lests.

The Model 188 Console is a typical control unit for any of several
spystems. It t'r.mtl:liuu Iimaiilz Shaker-Amplifier operating controls, input shaping
and compensation circuits, plus monitoring and other contral equipment.
With these components, Field Power Supplies complete the over-all systom.
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HERE’S the MAN

YOU WANT
to SEE!

He's the PERMADIZING
man. .. your nearby Stillman
representative with all the

~ answers to vour rubber-to-metal
H_:'J bonding problems. Ask him about
PEBRMADIZING, the exclusive
Stillman high-quality rubber-to-metal
bonding process that provides precise,
flash-free parts of optical smoothness
and allows eftective sealing at near-zero
pressure, Write or call your nearby
Stillman representative today.,

Stillman Rubber Co.

5811 Marilyn Ave., Culver City, Calif.
23525 Lorain Rd., Cleveland 26, Ohio

i
F

> Stillman has the answer. ..
PERMADIZING
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which suggests itself is as the sensing
clement in engine and missile controls.
Control engineers in these helds have
been continually plagued by sluggish
temperature sensors which bog down
the performance of the whole system.

High Speed Sensors

I"or their high speed pressure sensors
Comell has  been  using  miniature
quartz SLM gages made in Switzer-
land and distributed in this country
bv the Kistler Instrument Co., North
Tonawanda, N. Y. The signal to noise
ratio has been a problem, but for lack
of a better gage tvpe Cornell has been
L'ndcﬂruring to learm how to live with
this device.

The force svstem is built around
smmall accelerometers which record the
motion of the model as it vibrates on
its sponge rubber mounts.

Cormnell uses higll specd Fastex mo-
tion picture cameras with continuous
light sources and high voltage sparks
to illummate stationary photographic
plates—both systems “visualizing™ the
How through the Schlieren technique
with variously onented knife edges.

Lockheed Lets Contract

For Nuclear Laboratory

Marietta, Ga.—Lockheed Aircraft
Corp. has contracted for the construc-
tion of a $1.1 million laboratory at
USAI"'s nuclear aircraft research facility
under development on a 10,000 acre
tract southwest of Dawsonville, Ga.
Successful bidder was Southcastern Con-
struction Co., of Atlanta. |

The laboratory will accommodate 200-
300 nuclear scientists and engineers.

Lockheed is building the facility and
will operate 1t upon completion for
USAF. Previous contracts totalling 51.2
million Iprm':'cit- for roads and other
support facilitics.

Anaconda Produces

Alumina From Clay

The Anaconda Ejnp]]:cr Co. plans
construction of a $1 million pilot plant
for the extraction of alumina—the raw
material for aluminum manufacture—
from Idaho clavs.

The company recently announced
that test plant experiments with the
process have been successful i pro-
ducing commercial-grade alumima. At
present, the U. 5. is dependent on
bauxite, largely 1mported from  the
Caribbean area, as a source for alu-
M 1n:l.

The pilot plant will have a capacity
of 50 tons per dav, and require a vear
to construct. Anaconda has optioned
vast reserves of the clay, located in the
Moscow, Idaho, area, and expects to
build a full-scale plant there.
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Teflon Has Possible
Uses for Missiles

Teflon (tetrafluoroethyvlene  resin)
pipes and pipe linings having possible
missile applications are inert to nearly
all chemicals and have no known sol-
vent.

Thev are attacked onlv by malten
alkali metals and fluorine at lagh tem-
peratures and pressures, Teflon resists

nitric, hvdrochlorie, sulphurie, hvdro-
fluoric and hydrobromic acids.

It 15 unaffected by highlv oxidiz-
ing compounds such as agua regia
and sulphur or chlorine dioxides and
will withstand 150 psi at temperatures
ranging from below —901° to 5001,
[t has high diclectric strength and low
power factor and dielectric constant
at a wide range of temperatures and
frequencies.

Haveg Industries, Inc., 900 Green-
bank Rd., Wilmington 8, Del., manu-
fiactures the pipes and himings, which are
shown i photo,

Bright Metals Can
Insulate Ceramics

Protection of low temperature metals
for hot ends of engines can be gamed
by use of a thn film of a bright metal
such as gold or platinum over the first
coating of porcelin ¢namel ceramic.

These non-tarmshing metals will re-
Heet most of the infra-red energy radi-
ated at them by the glowing gases and
so help to prevent the cermmic from
suffering extremes of thermal shock.
The ceramics by themsclves invite
infra-red absorption since thev arc not
only rough surfaced but usuallv dark-
colored.

Platimum over a ceramic coating, for
cxample, wounld enable a relatively low-
temperature metal part to exist i an
18001 tailpipe gas stream. The expense
might not be as prohbitive as one
would expect. In films of the thickness
considered (5 millionths of an inch) it
only takes 517 worth of gold to cover
50 sq. ., according to Robert Langley,
Hanovia Ceramic Dept., East Newark,
N .
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Jet powered test car generates 10,000 1bs. of thrust . . . used by
AAE engineers in development of aircraft arresung gear.

A proving ground for ideas is the most apt description for All

American Engineering. For over 16 years, AAE has specialized in
engineering service to the aviation industry and the military . . . working
at the critical stage between design concept and prototype.

PROVING OUT AT ALL AMERICAN  Daring advance concepts — like the
y— flying submarine and airplane-
launched landing craft — have most
recently stemmed from AAE draw-
ing boards. At the same time, All
American has designed and pro-
duced universal landing gear, air-
borne winches, seat ejection trainers,
and a wide range of energy absorp-
tion devices.
Engineers, investigate your career at
AAE today.

A totally new concept in energy
absorption, the “water squeezer.”
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AAE advanced type portable
mooring mast greatly extends
range of the Navy's airships.

DUPONT AIRPORT » WILMINGTON, DELAWARE
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HUMAN FACTORS
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PILOT in simulator attempts to keep slide projector mounted on chair aligned with red ball at right.

High Speed, Altitude to Alter Pilot Rules

By Russell Hawkes

Langley AFB, Va.—Pilot techniques
will be changed markedly as speeds
piass Mach 3 and as manned flight out-
side the earth’s atmosphere becomes a
predictable thing. Researchers must
forecast problems the pilot will face
and seek solutions.

NACA scientists here have bult
simulators to expose the pilot to an-
ticipated control problems in the rela-
tive safety of the laboratorv. One is
capable of simulating the ]ﬁngitudimll
stabilitv and control problems en-
countered in any tvpe of aircraft from
World War II fghters to manned bal-
listic mussiles and space craft. It is
even capable of subjecting the pilot to
some of the G loads encountered in
stabilizing oscillations caused by atti-
tude disturbancoes, '

Long Oscillations

In simulation of fight at the upper
cdge of the atmosphere the pilot finds
that the period of oscillations caused
by attitude changes is much longer
than those at lower altitudes. Damping
cftect 15 small because of low du‘:.nmf
forces on the airplane surfaces. For
the same reason effectiveness of con-

LT

trol sarfaces 15 shght and correction
of a disturbance must be early, large
and quickly reversed to avoid long
swings to the opposite side of the de-
sired attitude. Because amount of di-
vergence and recovery time are likely
to hr_ large, it 15 difficult to tell when
proper mrrutmn has been applied.
NACA pilots feel that greater con-

trol force, pgm:hh |:~rm||:'iul by jet re-
action. would ease the pmhlun

considerablv. However, committec’s sci-
entists are not all convineed of this.

Space Control

In space, of course, there 15 no
acrodynamic force and no damping of
oscillations. Once established thev go
on indefnitely without some hp[ uf
positive correction as could be applied
bv reaction controls.
~Attitude oscillations at extreme al-
titudes can be prutﬂtul to some ©x-
tent bv delicate control handling and
the realization that fast E{zrrr}chmn are
impossible. In this wav it 15 possible
to avoid rotary inertias which are great
enough to overcome dynamic stability
and ﬂnulrﬂ'}h:' control forces. However,
this delicate handling is a full-time job
and the pilot’s attention 15 usually re-
quired elsewhere.

Command control svstems are be-
mg studied by NACA as an answer to
this problem. Most favored by NACA
pilots is a system based on a rate gyro.
antr. of attitude change produced by
the svstem is [:-r:q'.-mnmnt:. to control
stick displacement, and the system
determines how much control surface
movement 15 needed to hold the de-
sired rate. It could also limit rate to
keep rotary inertias within controllable
limits.

A big advantage ot such a svstem 1s
that it automatically adjusts to copc
with the rapidly changing control ef-
tectiveness and *ltrudmmmr_ damping
that might occur in re-entrv to the
atmaosphere,

The command control svstem can
also be designed to handle the more
complex phenomenon of roll coupling,
which actually consists of two tvpes,
one caused by inertia forces and the
other by aerodvnamic forces.

Airplane as Rotor

Inertia roll coupling 1s gyroscopic
precession in which the airplane 1s the
rator.

Rotation m anv direction tends
to be translated into the plane paralle]
to the axis of inertia, the line about
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which the weight of the arcraft 1s
centered.  Therefore, as the aircratt
rolls, it vaws.

As the aircraft approaches a stable
flat spin, force of the |)IL‘L‘L‘hhiiJ'I'I m-
CIreasas.

For this reason, mertia roll l:_'-fﬂll?]iﬂfJ
is more difficult to control at high an-
gles of attack. Ornentation of the air
craft is closer to the planc of stable
rotation at the outsct.

Shorter wings and the concentration
of weight in the fuselage of high speed.
high altitude aircraft result v a lower
r::]lmﬂ moment of inertia and higher
|1:1t1;]|.t1|cr and  vawing moments than
those of past aireraft, This increases
the threat of the inertia coupling.

Acrodvnamic  roll um]ﬂmt- results
from lugh rate of roll. The helical
path of the vertical fin m a fast toll
can become angled away from the line
of fight sh: II']'.I]'I-. enough to create side
loads which produce a vaw.

With the command control svstem
the pilot no longer controls surface
deflection dlrmth This bemg the
case, he no longer needs the ]L'-.'L]']"’L
supplicd by a ]unrf floor-mounted stick.
NACA ]:ulnta |1!".L been using a four-
inch, armrest-mounted shick aml Favor
it over the long stick. Thev report that
best control 1s obtamed h\ holding it
like a fountain pen because the hn:_:ua
have freer and fner movement than
the arm and wrnist. It has been sug-
oested that better control might be
p::mh]u with the shick -.m]iLHL]L:l from
above where its pivot would be closer
to the wrist and Anger jomnts.

Slower Responses

Flving a supcrsonic problem in the
stability and control simulators shows
that L'I:-!E'It]'lI]] Pressurcs are heavier and
responses are slower than i subsonic
fight.

Sudden control pressures cause vio-
lent  high  frequeney  osallation  be-
cause thev cdisturb athtude without
;1”Hﬂ'jl]g time for the Hight FI:II']I b
change. There 15 little dampmmg at
these speeds and it 15 mmpossible for
the pilot to correct beecause the period
of the stabilizing oscillation is shorter
than his minimuam reaction time.  His
corrective achions mav  actually  come
mto phase with the oscillation causing
it to diverge.

IF the pilot takes his hands off the
controls the bouncing will gradually
be {Ennt]u‘d. [ rr|‘JL'1'.l’r:in::|||Li| ﬁjquE;. how-
cver, it 15 not alwavs possible to leave
the airplane to ats own devices.

In  gunnery, weapons must  be
hrrmrf]l[‘ to bear on the enemv. In 3
hnn. buffeting wmakes this dithcult.
Pilot induced oscillations make it
nearlv impossible. Considering the fact
that the pilot must concentrate on an
external problem rather than the fne
control handlmg which can avert dis-
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Some of the actu-
ating assemblies
now being pro-
duced by Ex-Cell-O
for aircraft and
guided missiles.

D_

EECHLL-0 dow PRESTRIDH
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Checked to your specifications
... Shipped to your schedules

This test stand checks actuating assemblies
under simulated operating conditions.

FEGssaaB AR ERRBEBRR AR EdAdEdREdRRRRRARERERRRERRRERS

Ex-Cell-O produces actuators and
assemblies in volume for |et planes and
guided missiles,

You can rely on Ex-Cell-O to handle
your precision production and assembly
work on schedule; to lend you any assist-
ance required to solve your individual
problems. For information or a quota-

tion, write, phone or wire the Precision
Products Division of Ex-Cell-O.

EX-CELL-O

CORPORATION

DETROIT 32, MICHIGAN

MANUFACTURERS OF PRECISION MACHINE TOOLS = GRINDING
SPINDLES « CUTTING TOOLS « RAILROAD PINS AND
BUSHINGS = DRILL JIG BUSHINGS « AIRCRAFT AND
MISCELLANEOUS PRODUCTION PARTS +« DAIRY EQUIPMENT
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turbances, it 15 apparent that the num-
ber of hits will be reduced.

Stabilitv augmentation systems have
been developed with good sensitivity
and short enough reaction time to
cope with the short period oscilla-
tions. One is used by NACA 1 con-
junction with its command control
svstem.

" The stabilitv and control simulator
at Langlev consists of a cockpit section
mounted on a high speed elevator m a
two-story, half-cvlindrical shatt. The
cockpit is set on trunnions so that its
pitch angle can be controlled by the
pilot. A nose-down angle caunses the
cockpit to descend. A noscup angle
causes it to rise, The half-cvlindrical
shaft is a light blue sereen on which
a cross-hair is projected from the cock-
pit section, A red ball on a wire Im*
vides a target which can be rsed or
lowered by the operator on the floor
or programmed to give a ﬂmr}"in§ rate
of relative altitude change similar to
the apparent variation caused in a
gunnery run by closure with the target.

\When initiating a new pilot, stand-
ard practice is to start with simulation
of a Werld War IT hghter. advance
to a high supersomic tvpe at an alti-
tude of perhaps 50,000 ft. and then
to a rocket in the outer edges of the
atmosphere. Crashing against the ele-
vator stops is the penalty for failure.

As vet the programmer has not been
set up and the cross-hair and target
analogy to a gunnerv problem is mis-
leading. With a constant and 1mme-
diatelv  visible change in  relative
altitude, the problem 15 cssentially

that of flving formation without visual
reference to anvthing but the lead
planc. A change in attitude produces
the same visual cffect as a change m
relative altitude.

Jet reaction control is an apparent
simple solution to the problem of con-
trol outside the atmosphere. but it has
problems. One is how best to modu-
late the thrust of the jet units. NACA
has built another ingenious simulator
to provide a first-hand taste, They call
it “the iron cross,” which 15 what 1t 1s
—two I-beams crossed and balanced
apon a fulerum. The pilot’s seat 15 on
on¢ beam-cnd and pressure jet nozzles
are located on the other three. Con-
trol power is supplicd by compressed
nitrogen. The iron cross can be con-
trolled about all three axes.

Red Life Jackets

For Crews Are Shown

Brilliant red life jackets for the ex-
clusive use of crew members of over-
water passenger flights were demon-
strated by Air Cruisers  Division  of
The Garrett Corporation.  Purpose 15
to distinguish crew  from  passengers,
allowing the former greater effective-
ness in helping passengers through safe
ditching procedures and into life rafts.
The distinctive life vests will also help
crewmen  to distnbute  themselves
cquitably among the life rafts. Success
ot the jacket identihcation coloring has
led to plans for providing all future Aar
Cruisers life rafts with easilv identifed
colored striping at boarding stations,
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Doman ASW Helicopter Model

Model of Doman-Fleet antisubmarine helicopter designed for Roval Canadian Navy compe-
tition was displaved publicly for first time at recent show sponsored by ‘*Hm-' E_ug!:u_:_l{l
Region of the American Helicopter Society at Dunbury, Conn. Three Gm-.::rnl‘ If.l';:[!trlﬂ 'S8
turbine engines are to be nested on top of fuselage behind the cockpit. Tail ltmgw: OveT
top of the fuselage, and the main rotor blades fold to facilitate storage aboard cartiers. Gross
weight will be about 17,000 Tb. Retractable launchers tor ASW weapons are in fuselage,

|

Wanted:
Design and
Development
Engineers

Ma.rw NEW aircraft—Ilike the McDon-
nell Voodoo shown on the facing
page—are equipped with Honeywell
Autopilors, and other Honeywell aircraft
control systems. And Honeywell's accel-
erated development programs call for
many more such advanced systems to be
produced.

Design teams now being formed offer
exceptionally exciting careers to creative
engineers capable of designing compo-
nents and systems for—

= INERTIAL GUIDANCE
* FLIGHT CONTROL SYSTEMS

» LIQUID MEASUREMENT
SYSTEMS

VERTICAL, RATE AND
INTEGRATING GYROS

* DIGITAL COMPUTERS

At Honeywell you'll head up your own
task group. Draftsmen, technicians,
model makers and evaluation engineers
essential to the project will look to you
for technical instructions,

An engineering degree or its equiva.
lent plus practical experience with related
or similar equipment is required.

Consider these advantages
® Minneapolis, the city of lakes and

parks, offers you metropolitan living in a
suburban atmosphere, No commuting.

® Travel and moving expenses paid.

® First-rate salaries, insurance-pension
systems, plant and rechnical faciliries.

¢ Honeywell, leader in control systems,
is a sound diversified growth company,
continually expanding, that offers perma.
nent opportunity o you,

Write to us

If you are interested in a career at Honey-
well, call or send your résumé o Bruce
D. Wood, Technical Director, Depr. T-1,
1433 Stinson Boulevard N.E., Minneapo-
lis 15, Minn.

I N O & P QO LIS

Honeywell

AERONAUTICAL DIVISION
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McDonnell’'s two top ‘“Voodoo’’ fighters fly with
Honeywell Autopilots. The classified F-101B
(sister ship to the F-101A shown) has the new
Honeywell MB-5 Autopilot, which does more
for the pilot than any other flight control system
ever designed. A primary feature of this
autopilot is a universal coupler for automatic
ground control intercept, for instrument landing,
and fire control. The MB-5 is another

example of Hune:}well Aero leadership in high

performance control systems.

AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL
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THREE DRAGONS on the ground at Saab’s Linkoeping factory are prototypes for quantity production now starting in Sweden.

Swedish “Double-Delta” Design Goes Into Production

The Swedish air force’s Dragon—
a one-man, all-weather interceptor of
unusual “double-delta” conhguration—
1s in L[u;mrit_'a production at the Saab
Aircraft Co., Linkoeping, Sweden.

Gross weight of the J35 Dragon s
under 20,000 1b., fully loaded and
readv to fght. F:mup]mt 15 a Rolls-
Rovee Avon, presumably the afterburn-
ing RA 218 rated at 10,000 Ib. without
afterburner,

A Swedish Air Staff spokesman has
said the J35 can attamn speeds well
above Mach 1. Wingspan of the plane
is about 35 ft., and length is about
50 ft. For comparison, the wingspan ol
Convair's F-102A is about 38 ft.., and
its length is about 65 ft.

-
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I'irst prototvpe flew about onec year
ago, and three prototvpes are now flyv-
ing. A fourth airframe was built i
the experimental program for static
tests.

The Drmagon was developed to an air
force requirement outhned 1 194%:
“to mtercept enemy h:}mhr_'rt-; i the
transonic speed range.” Sweden’s prob-
lem took on a more localized nature
because of the airport situation; any
interceptor would have to have high
rate of climb and be able to operate
out of the relatively small fields avail-
able.

Supersonic speed i level Hight was
another requirement and the major
reason that Saab engineers under Assist-

ant Chief Engineer Erik Bratt started
with the delta lavout.

Their hrst approaches planned a
delta wing aircraft of low aspect ratio,
which would have the necessary low
drag with an airframe big enough to
carry the fuel and umpﬂm load re-
quired on the mission,

But thev found fAaws in their design,
mostly connected with the center “of
eravity location. To get it aerodynamic-
ally correct, thev felt the fusclage had
to be lengthened. and thus the air-
planc would be longer and heavier than
NECessary.

Somebody suggested the “‘double-
delta” Lu:mt at t at pomt, and it ap-
peared to offer the hnllul:mn The area

SAAB 210 rescarch plane was developed us acrodynamic test vehicle, Pilot (right) indicates size of later, longer-nosed vehicle.

60

AVIATION WEEK, October 29, 1956

distribution of the wing could be ad-
justed to give an optimum paosition of
both aerodynamic center and center
of gravity. It looked like the final
ATHWCT.

All that remained was the proof test-
ing.

The double-delta lavout was devel-
oped m wimnd tunnels and with the
Saab 210, a Hnv rescarch aircraft with
the general acrodynamic form of the
]335, then in the design stage. The 210
design began in the summer of 1950
bv a team which later became the
nucleus of the 500-man organization
responsible for seeing through the J35.

The wind tunnel work was supple-
mented by control-line models, flown

AVIATION WEEK, QOctober 29, 1954
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WING FENCES on |35 design are a trio ahead of the aileron and on under wing surface only.

FIRST PROTOTYPE on ground shows basic simplicity of the ten-ton interceptor which will enter service during next few years.
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FOR SEVERE SERVICE. WE APPLY
TYPE 302 STAINLESS STEEL
OUTER BRAID FOR THAT EXTRA
FROTECTION.

Furnished in A, W. C. sizes frem 4/0 to no. 20 d

" For permanent installations specify stis &
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naugatuck,connecticut

field engineers

(RADAR AIR NAVIGATION SYSTEMS)

‘ job requires:
Soveral yaars axparianca

with radar and/or electro-machanical compulers.
Fraadom lo travel (domestic assipnments likely first yoar ),

- job offers:
Outstanding pay, promotion and banafits,

Challenging, interasting work with front-rank, dynamic arganization
that has developed the most advanced equipment availabla.

EXPLORE THIS OPPORTUNITY

Qualified engineers are invited to telephone (collect) ROgers 9-5000
or mail resume 10 Mr. Richard A. Holfman, Employmant Manager.

Intarviews can be arrangad at any time, including weekends,

GENERAL PRECISION LABORATORY
INCORPORATED

63 Bedford Road, Pleasantville, New York

A SUDBIDIARY OF
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to get a gualitative approach to some
of the problems of flight. Saab’s own
transonic  tunnel, dL'i.L]U|]L*[] at speed
to back up the |35 program, began
test work in the spring of 1952,

Other models of the J35 were Aown
mto  water covered with aluminum
powder to study the fow behind the
plane. This visual flow technique gives
photographic evidence of the How pat-
tern in the wake.

But much more than tunnel work
Wils ]'L'E[llift.‘tl. The |35 was the first
Saab supersomic design, and it meant
much theoretical work.

Special courses were established in
supersonic theory to give the engi-
neers familianity with their new task.
Computers, both at Saab and the gov-
ernment-owned unit 1 Stockholm,
were utilized and are still used for re-
finements in the analyses.

Other tests aids included a cannon
to shoot hirds at supersonic speed
against the windshield of a mockup,
special hvdraulic svstem and fuel sys-
tem test nigs, and a stahic test ng using
more than 5,000 strain gages.

Soviets Plan 100-1b..
20 -24-in. Satellite

Designs for the USSR’s hrst artificial
satellite—scheduled for launching next
vear—call for a hollow aluminum sphere
not over 20-24 mm. i diameter and
weighing almost 100 1b., according to
a le: t:hncr Russian phvsicist,

Prof, E‘rnrﬂa Pokrovsky, writing in
Moscow .‘\'uw.:. savs that such a satel-
lite must be launched on its course
from a rocket at a height ranging from
185 to S10 mi. He added:

“To revolve aronund the earth, the
arbihcial satellite must have an initial
speed of 5 miles per second. This
speed can be achieved by multi-stage
rockets. According to one of the dL‘
signs, the rocket will consist of three
sections, The hrst takes the artificial
satellite to an altitude of 30 mi., the
second to an altitude of 200 mi., and,
fAnallv, the third gives it sufhcient speed
to begin circul: m:m around the orbit of
the L'lr'fll.

“According to some of the calenla-
tions, this rocket must weigh almost
150 tons, which is approximately ten
times greater than the largest existing
rocket. Other calculations }}Ll[' its w Llffllt
at a lower figure. It could be |Il111-|:hLJ:I
with the ]'Ii.':][l of a turbojet engine
mounted on an airplanc.

“Enormous technical difheulties have
to be overcome to create artihicial satel-
lites. For instance, to achieve the speed
of 5 mps., this rocket must have a fuel
tank weighing many, manyv times the
weight of the rocket itself. In modemn
rockets, the weight of fuel is only 75-
80% of the overall weight.”
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S-58 Shows its Maneuverability

Experimental Sikorsky 5-58, taken off military production line for CAA certihcation testing,
performs at a recent show sponsored by the New England Region of the American Heli-
copter Society at Danbury, Conn. Above, the S-38 pulls up in nose-high attitude. Pilot was
Frank Yirrell of Sikorsky test staff. Army Vertol H-21 is parked on ground, and Nagler
experimental co-axial testbed is in background (lower left).

L

Recovery completed, 5-58 starts return run,

=

]_11 {?ﬂ-d:.'g,

bank, 5-58 turns back to crowd.

Lr:-'l.i altitude wingover is begun by S-58 (left). In near vertical nose- high attitude (center), nose starts to fall off toward the left.
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HARD WORK IN ICELAND —Supporting an aerial survey and 47,000 pounds of cargo. This is a good example of
team in Iceland, this Sikorsky H-19 of the U.S. Air Force how rugged Sikorsky helicopters can operate from very
carried personnel and supplies between ship and shore small areas, with minimum support facilities, and under
bases. In 23 flying hours, the helicopter carried 41 people a variety of weather conditions.

AROUND THE WORLD WITH
SIKORSKY HELICOPTERS

FIRST 5-58 TO BELGIUM —The first units of a fleet of 12- 1000th 5-55—B. L.. Whelan, general manager, and Igor
passenger Sikorsky S-58Cs have been delivered to Sabena Sikorsky, engineering manager, mark a milestone in
Belgian World Airlines. Sabena will operate the fleet on production of transport helicopters with completion of
its European routes. Larger and more powerful than the this 1000th Sikorsky S-55, a Marine Corps HRS. Two
S555s Sabena now flies, the S-58C, named the Continental, newer and larger helicopters are also in production, the
cruises at 105 miles per hour. S-58 and the twin-engined S-56.

H-34 SPEED RECORDS

In July, 1956, an Army Sikorsky H-34,
flown by Capt. Claude Hargett, right, and
Capt. Ellis Hill, of Fort Rucker, Ala.,
established new closed-circuit speed rec-
ords. The records were for 100 km, 141.9
mph; for 500 km, 136 mph; and for 1000
km, 132.6 mph. The previous 1000 km
closed-circuit world speed record for rotor-
planes, 66.6 mph., was set by a Sikorsky
R-5A in 1946.

AIRLIFT DEMONSTRATION—To show evacuation techniques
in the removal and transport of light aircraft, an Army
Sikorsky H-34 helicopter carries a Cessna L.-19. The demon-
stration and the suspension arrangement were worked out at
Fort Sill, Oklahoma, site of the Army’s H-34 transition school.
The Sikorsky H-34, the Army's newest helicopter in oper-
ational use, can carry cargo loads of up to two tons or 17
combat-ready soldiers plus crew of two.

SIKORSKY AIRCRAFT

BRIDGEFORT, CONNECTICUT
One of the Divisions of Unifed Aircraft Corporation
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MORE THAN MUSCLE

The airplane changes radically, and

product requirements with it, but man remains
much the same. Today it requires more than
muscle to bridge this ever-widening gap between
“Century-Series’ aircraft and unchanging man.

At G.M. Giannini & Co., Inc. over 30 different types of
engineers are combining technological skill with scientific
knowledge to help bridge this gap.

Let this experience work for you by calling in your Giannini
field engineer. You will gain from his ability and from the
Company’s decade of experience in solving instrumentation
problems for major airframe manufacturers,

When accurate, reliable instruments and controls are
demanded, specify Giannini precision-crafted
products . . . products which are created

with more than muscle.

Giannini-equipped North American F-100C
undergoing visual check prior to take-off.

INSTRUMENTS « CONTROLS

Engineering positions are open at several Giannini locations for career-minded young men—write for details.

G M. GIANNINI & COMPANY,ING,» D1B EAST GREEN STREET «» PASADENA, CALILF.

AVIONICS

By Philip J. Klass

At least 15 Easterm and Midwestemn
clectronic component manufacturers
are expected to set up West Coast en-
gimeermg-manufacturing facilities as a
direct result of a recent survev which
revealed  that  Southemm  Califormia’s
bilhion-dollar-a-vear electronies industry
15 chissatished over its relations with 83
Eastern-Midwestern vendors.

ailure to provide adequate engmeer-
ing liaison, excessive dehvery time and
irms;mrtahun costs were the principal
criticisms leveled at “forcign™ suppliers
i the survey, conducted by the Los
Angeles Chamber of Commerce. Los
r\llg{'!u arca equipment makers buy
more than 50% of their components
from outside the Southem Califomia
area.

Research ldeas

The survey also pinpoints the type of
components that need more research
and development effort, in the opinion
of Southern California  equipment
manufacturers. The survey results are
bascd on returns from 146 companies,
representing 29% of those in the area
and whose gross sales represent more
than 50% of the arca total.

The survev results constitute both a
waming and notice of opportunity for
component manufacturers. For example,
it:

e Disclosed that 85 Eastern-Midwestern
firms could improve their sales and
service to the local industry by locating
an  engineerimg-manufacturing  facility
in the Southern California area. (The
survev report does not list the compa-
nies, but Los Angeles arca industry
teams are visiting cach of 85 to dis-
cuss the survey results. Visits to date
have led 15 firms to commit themselves
to set up West Couast operations.)

® Urges better engineering liaison by
using field/sales engineers instead of
non-technical salesmen.

® Reports that off-the-shelf components
gencrally fail to meet the quality and
environmental standards needed for ad-
vanced military systems.

Behind The Survey

The recent Chamber of Commerce
survey was a follow-up to a previous
one made in 1954, resulting from a
critical component shortage that had
developed in the area. At that time,
Los Angeles area industry felt that it
was being seriously Iﬂndlcapped by
higher costs resulting from excessive in-
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ventories which had to be mamntained
to compensate for transportation de-
lays, and because of inadequate vendor
engineering haison. The 1954 survey
was made with the view to exposing
critical areas and encouraging local in-
dustry to fill the voids where possible.
This spring the Chamber decided to
1g-survey the situation. It formed an
Electronic Component Development
Committee with key industry repre-
sentatives, headed by Gen. Harold L.
George (USAIY Ret.), former general
manager of Hughes Aircraft Co.

Excessive Delivery Time

In its surveyv, Los Angeles arca equip-
ment manufacturers were asked for de-
tails on their “critical”’ components—
those posing quality, price, and/or de-
livery problems. A breakdown shows
that approximately 90% of the critical
items listed is imported from Eastern-
Midwestern vendors; the balance s
bought locally.

When asked the following questions
on cach of 34 different t”:-r_s of critical
components or raw materials the re-
sponse was as shown:

e Is delivery time excessive?: 389 “Yes,”
30 “No.”

® Are transportation costs excessive?:
121 "“Yes,” 242 "No.”

e Is engineering liaison inadequate?:
167 Y5, 209 “No”

A breakdown of the distribution
channels emploved indicates that ap-
proximately 78% of the critical com-
ponents are purchased through manu-
facturers  representatives, 10%  are
bought direct from the manufacturer,
another 10% through jobbers, and the
remaining 2%  through wholesalers,

Price Differential

The survey asked Los Angeles equip-
ment makers whether any components
purchased from Eastern and Midwest-
ern manufacturers were priced lower
than comparable components made
locally, despite possible transportation
costs.

To this question, 55% replied “ves,’
35% replied “no™ and 10% declined
comment,

The survev asked which “imported”
components had the price edge and the
approximate price  differential.  The
greatest price differential existed for
a.c. solenoids (100-200%), brass tubing
(100%6), RF coils (50-75%) and sele-
nium rectifers (60%)

When asked whether closer engineer-
ing and design liaison between com-

West Coast Survey Stirs Avionic Moves

ponent and equipment manufacturer
was becoming more 1mportant, 94%
answered 1 the athrmative.

Non-standard components are fast
becoming the rule rather than the excep-
tion, as the result of demanding en-
vironmental  requirements  for  new
weapon svstems, the survey report in-
dicates.

A number of those surveyed ex-
pressed the view that component mak-
ers are not keeping abreast of equipment
requirement needs and are fatling to
anticipate future requirements.

However, a sigmficant nidmber of
respondents indicated that the equip-
ment manufacturer’s engineers must
work more closelv with component
makers to give them as much technical
data as is available on their program re-
quirements, and must take the initiative
to notify the component maker when
new problems or requircments arise in
their programs,

The survey report notes that “en-
gineering linson between the Eastern
vendor and the local manufacturer is a
major problem. Many EFastern hrms
have Iu:fp{:f] this situation bv establish-
ing an engineering facility in the area
or by working very closely with local
representatives. Local warehousing of
components bv Eastern vendors who
have engaged the services of a local firm
for possible re-design and engineering
on a contract basis scems to be increas-
ing in popularity.”

Where R & D Is Needed

When asked which components are
most i need of R & D effort to mect
cnvironmental r::qluirl:m::ntm the survey
replies indicated the following, i order
of frequency listed:
® Relays—subminiature, thermal time
delav, stepping sequence, telephone.

@ Silicon transistors.

¢ Germanium diodes suitable for high
ambient temperature use.

e Switches — micro-mumature, rotary,
solenoid, stepping, snap achon, limit.
® Transformers — miniature  precision
tvpe.

e Vacuum tubes — subminiature shock
resistant, high plate dissipation tvpes.
® Scrvo motors.

e High temperature wire.

* Photo cells.

e Electrolytic capacitors.

Copies of the survev report on elec-
tronic components can be obtained by
writing to the Industrial Dept., Cham-
ber of Commerce, 404 South Bixel
St., Los Angeles 54, Calif.
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CRANE Alweather Flitegage, tested in 1951, combines roles of many instruments (shown around experimental unit, left) in single display.

Early Forerunners of New USAF
Instrument Display Disclosed

Following publication of the first of two
articles on the USAF's new intu,rltL-L[
panel mstrument program (AW July I3, p
6G2), AviatTion Week recewved several let-
ters from readers pomnting out that portions
of the new USAF panel showed a marked
resemblance to the Alweather Flitegage,
designed and patented in 1950 by Col. Carl
J]. Crane (Ret.) Crane 1s a former director
of the Wnght Air Development Center's
old Instrument and Navigation Laboratory.

Lfi”L"l l|:.'i-.:||||]]'|!.li||."'| ‘ﬂ'JlILlrLl'.i I:H| lhI.."I-'i.‘I.'l':|.1.i|-:"'|'
W FEK, follow:

“Through the vears there have been many
attempts and efforts to closely associate m-
strument imdications for the purpose of space
saving. In the late twenties, as a result of
my association with the late Col. W, C,
Clcker  (the pionecer investigator of  blind
flight), 1 approached the problem from
the ‘human engineering” pomnt of view., |
sought the transposition of the natural in-
strument into the cockpt.

“The Alweather Flitegage is the only
instrument (m bheing, or in patent litera-
ture) to my knowledge that presents in
highly practical form the visual stimulus of
ﬂl""ll.[ about the three principal axes and
merges  these with  electronic  indications
for the several purposes of landing, naviga-
tion and hre control. (See photo and sketch,
above. )

“Even m the new revelation of the
Air Foree you will hnd yaw magnitude, rate
an -.:,1|'-.1ng not |:rr:,*-.|.:|1tu| in the natural
manner as 15 bank and pitch,

“The Flitegage design was concewved not
as a space saver, but rather as a ‘life saver.’
By this I mean its concept is based funda-
mentally on the vital need of supplyving all
pilots | beginning with the primary student ).
professional and private, with a fight refer-
ence that mmlabats vertigo, satishes the nor-
mal conditioned human reflexes established
m learming to fly, and reduces to the clear
weather values the time required to respond

&8

to the visual stimuli which glElLtU the [_'Iih}t
i effecting a safe and effective approach-
|1I1thl""

”till' my Air IForce 15 now sponsoring a
1:.1-_]:1|:r|nr.||t on which 1 have spent 30
vears of effort is most commendable. 1 hope
all airmen will soon derive some beneht
from the effort.”

Carr ], Craxe

Helotes, Texas

Editor's Note: The USAF's All Weather
Section flight tested an expenmental model
of the Crane Flitegage in a B-26 in 1951,
Its report on these tests, while noting certain
shorttomings of the model tested, con-
cluded:

“If an instrument meorporiting the
desirable features of this one and incorpo.
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SPERRY Flight-Ray, developed and tested
in 1936, combined number of instrument
functions, used cathode ray tube.

rating the suggested improvements, as well
as meeting all the other instrument re-
guirements, could be procured for test, it 1s
recommended that such an mstrument hrst
tr:rd::rgu a complete evaluation on a sunu-
lator before installation in an arcraft.”

\ short series of tests conducted by the
Cnal Aeronautics Administration m 1951
resulted m a similar report which found
merit in the Flitegage, but recommended
certain design modifications,

WADC officials whom Aviantion WEEE
:Jr!'ﬂlilmi'l!'. mterviewed for its two articles on
Hn{. new instrument program made no claims
that the panel lavout or displav techmiques
had oniginated 1 WADC, They freelv ad-
mitted that the new instrument concepts
have a long senealogy and incorporate the
ideas of manv people. It there 15 one con-
cept which WADC nmught want to claim as
new, although not terribly profound, it 15
that new instruments can be conceiv Ld' and
designed by a single group as a "'w hole
panel,”  to  preserve pilot-display  integrity
without disturbing the important relation-
.‘Jn;p between the mstrument mechanism
and their respective data sources which mav
be undergomg developing by a vaniety of
differenit \WADC Iaboratories.,

And as further proof, if needed, that
many of todav’s newest ideas have their
roots i the past, AviarTion Week refers
the reader to the Sperry Flight-Ray, (sec
HLETLEI o umhrpi:, mstrument mdicator us-
g i [‘tHuu!L Fay tube which ‘:p:_:n Gvro-
scope dev L"I{JI.'II',EI m 1936 and flight tested
throngh 1943, The Flight-Ray displaved
heading, attitude, airspeed, landing path,
turn-and-bank, and marker beacon mforma-
Fior,

Satellite to Utilize
Small. Light Inverter

lransistonized  (non-rotating)  in-
verter, capable of supplving 300 va.
of three-phase 400 cps. power and
which weighs only one-third as much
and occupies only one-quarter as much
space as a convenbtional rotating in-
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North American Aviation has effectively
resolved the increasingly eritical heat transfer
problem by installing Swedlow's recently
developed heat-reflective plastic laminate in
no less than sixteen vital components in the
F-100 Super-Sabre jet.

This hght-weight laminate (.0625* thick, weighing
.530 pounds per square foot) shows a temperature
drop from 1200°F on one face to 560°F on the
other face after prolonged exposure.

Most important, it is light in weight and
c¢an be easily molded to any shape. If you
have a heat transfer problem, investigate
Swedlow heat-reflective laminate,

LOS ANGELES,
CALIFORNIA

RS ER R EE R R A
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THE CORD HAS BEEN CUT
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Man has at last severed the tie

"[11:11 hm! Ih‘r ];[::l

Mother Earth., Gyroscopie stable platforms and inertial

navigation systems can now free
trial sources of information..

where the terms Up, Down, East and West are mea;

him from
. In the outer reg:

ingless, these fantastically accurate instruments com
position, course, and attitude entirely without reference
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h's surlface ... Lear |I115
stabili-
Today these devices
most advaneed missiles and

' svstems for all atreraft

has been

Corp.,

verter with similar rating,
developed by Electrosolids
North Hollywood, Calif.

The new Model CW-1029 will be
used to supply power to the servos of
the second stage rocket for Project
Vanguard (Earth satellite). It weighs
5t 1b., and has a volume of 96 cu. in.

The new transistonized inverter is
rated at 300 wva. to altitudes above
100,000 ft., and reportedly has a fre-
quency stability of 0.2 L'-.L'[L' or L9
considerably hetter than conventional
rotating fl'l'hUIL‘l“- The CW-1029 op-
crates rll.‘ 60-70% efhciency, also some-
what better than small rotating in-
verters. Harmonic content does not
exceed 5%, according to the manufac-
FUrer.

Electrosolids savs its imurr:r will
not produce more than 0.25% voltage
modulation when subjected to 106G
vibrations over the range of 10 to 2,000
cveles. The device reportedly requires
no servicing throughout its estimated
life of more than 10.000 hr.

Electrosolids makes two bvpes of
transistorized inverters. The high fre-
quency stabilitv model cited above

uses a temperature compensated tun-

Balloon Housing

Scatter communications antenna,
inflated aluminized fabric balloon enclosed
n air-inflated housing, is another application
lor Westinghouse Electric’s newly developed
Parabalioon techmiques (AW Oct. 22, p. 94).

l.l."ill\g 1T
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mg fork for its frequency reference.
The other model uses a temperature
compensated LC 11Lhqu]-. and gives a
frequency stability of 5% . Either type
is available with a 400 or 5,000 cps.
output.

Manufacturer’s address:
Ave., North Hollywood,

7436 Varna
Calif.
Expansions, Changes
In Avionics Industry

Communications, Inc.,
of Air Asso-

Electronic
wholly owned subsidiary
ciates, Inc., has established new re-
search laboratory in Baltimore. Tempo-
rary headquarters are at St, Paul St.
and  Univ ersity Parkway, but new
facilitics near Johns Hopkins University
are to be completed by spring.

Other recently announced changes
and expansions include:
® Servomechanisms, Inc. has opened
new corporate offices at 445 Park Ave.,
New York Citv. Ofhees previously were
located at company’s Eastern Division
plant at Westbury, N. Y,
® Burndy Corporation is new name of
the former Burndy Engineering Co.,

Inc, of Norwalk, Conn.
¢ Electro-Measurements, Inc. has
moved nto new 26,000 sq. ft. plant

at 7524 §. W. Macadam Ave., Port-
land 1, Ore.

e

" HELIO COURIER

The "only” airplane that does

not need airports

-1t can take off or land with four

passengers in a space of 75 yards.

—i1t can cruise at 8.500 feet at more

than 160 mph.

—and it can fly under complete con-

trol at 30 mph. and is both spin-

proof and stall-proof,

LATIN AMERICAN
ENTERPRISES CORPORATION

Factory Representarrves for Sonth

Apievica
300 Park Avenue
New York 22, New York

Engineers:

get 1n on the birth
of new ideas

... and see them through. Look into Lear.
Time and again Lear is first to conceive
the ideas that meet tomorrow’s aviation
needs —today. Write to Don Cook, Dept.
E-24, 3171 South Bundy Drive, Santa
Monica, Calif. Excellent openings avail-
able in Grand Rapids, Michigan; Elvyria,
Ohio; Santa Monica, California.

Aerodynamics
Aeronautical design
Alrcraft alectrical systems
Automatic flight controls
Computers
Communications (aircraft)
Electro-mechanics
Electronic packaging
Flight reference systems
Flight instrumentation
Fractional H. P. motors
Gyroscopes

Hydraulic systems
Magnetic amplifiers
Missile controls
Mavigation 5ystnms (aircraft)
Process engineering
Pumps (aircraft and industrial)
Radar

Servo mechanisms
Systems analysis

Test equipment design
Transistorized circuitry

LEAR
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PIPEH COMANCHE will be produced in two nmdeIE one with 180 hp. engine as in prototype, I.'|||: ul:hu[ mth 250 hP engine.

Piper Expands Line to Meet Sales Goal

By Erwin J. Bulban

Lock Haven, Pa.—Target of 536 mil-
lion 1 retail sales of business and
utility aircraft in 1957 was put before
Piper Aircraft Corp. distributors and
dealers during their 16th annual meet-
ing here last week.

Next vear’s sales goal does not take
into account Piper's new four-place
PA-24 Comanche, which the company
will start delivering to distributors
sometime next Aprl, sales manager
J. W. (Jake) Miller told Aviarion
WEeEek. He also revealed that the com-
pany is developing two basic models of
the PA-24. Thev will be:

e Comanche-180, powered by a 180-
hp. Continental O360, and priced at
approximately $13,500. Dehweries be-
gin next vear.

e Comanche-250 powered by a 250-hp.
Lyvcoming 540, which will be avail-
able in 1958 with a price tag of about
516,900,

The latter model is one that Piper
hasn't talked about before. The com-
pany envisages few problems in adapt-
ing the basic Comanche-180 Jil‘fr'nl‘lﬂ' to
the more powerful engine; a production
Comanche-180 will be modified next
vear as a testbed for the 1958 airplane.

Second Prototype

The 1957 Comanche has over 100
hr. of flight test time; a second proto-
type has been awaiting delivery of some
cquipment and is scheduled to start
fiving this month. Some changes are
noticeable on the second prototype;
for cxample, the nose has been ex-
tended approximately four inches to
allow for nosewheel travel in retrac-
tion. This was neeessary when Piper
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switched from rubber shock absorbers
to the conventional air-oil type. The
revision hasn't resulted i drastic
change m the airplane’s balance and
the }ungcr nose probably will improve
the airplane’s lines. Under considera-
tion 15 an electncal retraction  sys-
tem for the landing gear. Evaluation
of e uipment needed has indicated
that the motor actuating an antomaobile
scat movement could be readily
adapted.

The 1957 and 1938 Comanches will
be offered in three models as the rest
of the Piper line is: Standard, Custom
and Super Cuostom. The differences
are i the equipment mstalled. The
airplanes will have provision for three
radios.

Piper isn't discussing detailed speci-
fications and performance bevond saying
that the Comanche will out- pr:rfurm any
airplane in its price class. Company
ofhcials frankly admit that the 1957
Comanche 15 aimed at meeting the com-
petition it has been getting from
Cessna's 1580 and 182,

A well-rounded line has become a
necessitv i building  sales  volume.
Piper points out, for example, that
W hcn it introduces a customer to using

i Tri-Pacer for business flving, the cus-
tumr:r may fnd he is Extf_ndmg his
operations and needs higher perform-
ance. Since Piper had nothing more
advanced in the single-engine class to
offer him, he went to a 150 or 182
Parallel situations are experienced by
most of the business and utility plane
builders and have been the reason for
the spurt M new L:fﬂ'-.ig!l':i and a wide
range of types making up the manu-
facturers’ roster in recent vears.

It is too carly to measure the 1m-

pact of the new Comanches on the
company future dollar volume, Piper

Says,

It is not yet taking orders from
its distributors, .althuuuii mdications
are that thev have a LlrcrL number of
buvers committed to taLma the frst
180-hp. PA-24s available after demon-

strators are delivered.

Standard 1957 Line

Promotion of the Comanche prob-
ably will begin before the end of this
u:ur but mth deliveries to customers
some months away, Piper’s distrib-
utors w n]l be :.Immntf and selling the
company’s line of '1|1.u;]1c light fwins,

Tri-Pacers and Super Cubs. Unit sales
are expected to increase some  over
1956, but not greatly.

In the sales vear just past, the fac-
tory delivered 2,279 airplanes with a
retail value of approximately $30 mil-
lion. This was approximately $1 mil-
lion over the quota set by the sales de-
partment at last vear's mLEtn‘lg Ex-
port sales ran about 16%, or 1% over
the previous year. Spare parts valued
at about %2.5 million were dehvered
by the factorv.

The 1957 Apache is similar to the
previous model with some technical
improvements such as addition of a
taxi light on the nose gear as standard
n:quipm::nt and a revision in the starter
wiring system that reduces line voltage
losses and  improves cold-weather
starts, Higher capacity carburetor heat-
ers have been installed and carburetor
it temperature gages arc  standard
equipment. Throttle, propeller and
mixture control can  be p{}ii’riunLd
quickly to desired settings using gradu-
ated scales on the racewavs with
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numerals going from one through five.

A Piper test pilot noted that the
change he liked most was revision of
the engine starting system. It now
consists of a handy switch located on
the upFL'r left section of the pancl,
Formerly two buttons were located for
this purpose on the lower left side.
Additional  soundproofing has been
added to the 1957 Apache plus a rub-
ber-backed foor-mat to lower cabin
noise levels.

Exterior Change

- Most noticeable exterior change is
the new standard color schemes: Day-
tona White cabin top to reflect sun
rays and keep cabin temperatures
down, black nose and engine nacelles
to reduce glare, and a choice of Pasa-
dena Rose, Cadillac Red or Key West
Blue for fuselage and wings with black
and white trtm Similar paint is offered
for the 1957 Tri-Pacer.

About {'15l] Apache twins have left
Lock Haven thus far. In the past year
they accumulated 50 million air-miles
including .*'-l transatlantic flights.

All 1957 Pipers show higher prices,
due to 11]{’:rctntd material, labor and
cquipment costs, although company
officials say that some of the increases
have been absorbed through greater
efficiencies in production.

The three 1957 Apache models carry
these price tags (1956 prices in paren-
theses): Etmc%lrd, 534.900 (S34,000);
Custom, $37.780 (%36,790) and the
Super Custom, $39,590 ($37,830).

1The new T'n-Pacers are very similar
to last vear’s models; most noticeable ex-
terior change is addition of a small run-
ning board step on the right main gear
to facilitate cabin access. Prices of the
new  models:  Standard,  $7.830
(57,293%): Custom, 58,450 (57.895) and
the Super Custom, $9,430 (5$8,895).
Approximately 4,000 Tri-Pacers are
now in service, the company reports,
and they are each averaging about 330
fiving hours annually.

The Super Cub and PA-18-A tan-

dem two-seaters vary little from previ-
ous models. Prices this vear for the
PA-18 “95" Standard, $5.295 ($4.795):
De Luxe, 55920 (55.420). Standard
PA-18 150" will be 56,595 (%5.995);
the De Luxe 57,020 ($6,320). Agri-
cultural PA-158-A Standard model w ||]
cost 56,780 (56,145); the De Luxe
$7.205 (56,470).

Lease Program

In response to distributor demand,
Piper has developed an aircraft leasing
program  with International  Aircraft
Leasing Co., San Francisco. Standard
plan covers 48 months with option to
buy at the end of this period for 1%
of the original price or renewing the
lease. The purchaser also has the option
to buy the plane anv time during the
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course of the agreement by paving the
balance of the lease less the unearned
interest on insurance plus 1% of the
arplane’s ornginal value, The lease pro-
gram, which covers the Apache and Tn-
]].lL{.I’ has monthly pavments that run
consistently m  size throughout the
leasing  period.

At its annual banquet last week, at
tended by 200 distributors, dealers and
cquipment suppliers, traditional Piper
“T'op Hat” awards for top sales teams
went to a dozen representatives in-

stead of the traditional 10 because of
ties for fifth and tenth places. Quota
busters received 515,000 1 incentive
awards including two-week tnps to
Bermuda., Top Hatters for 1956:

John Hukr_r Biaker Alrcralft Sales, Long
Beach, Callf, : Art Whitaker, Portland, Ure. ;
George HEdegce m::rlln Tufts-Edgeumbe, Ine.,
Elmhurst, Ill.; Lloyvd BErown, Brown Flying
Service, San "mtumu Tex. ; Joe Culler, Pled-
mont, Aviation, Ine, Winston-Salem, N, (
Glenn Barr, Barr Aviation Corp., ' Deétroit,
Mich. ; Howard Gregory., Deés Moines Flying
Service, Des Moines, Ia. ;| Ted Hebert, Safair
Flyving Service, Inc., Teterboro, N, J.; Roy
Neal, Wes-Tex Alreraft, Lubbock, Tex.;
Angelo DePontl, DePontl Aviation Co. Ine.,

i
d

- e

TRI-PACER 150 for 1957 has running br:rltd step on rlg]'ul' mEin  gear fnr cabin access.

NEW COLOR scheme 15 used on 1957

Apache,

.Ill_ﬁ_'_ }-'.le. i

Black nose, nacelles reduce glare.

A

"'""I'ﬂ... i..‘w hﬁ-r - 'wllm_

Sa, i L“ﬁw ‘ "#qi-ﬂ“:.q#tﬂ
PIPER SPRAYER is fitted with ﬂuahng booms that swing back if they strike object.
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ENGINEERS

Acrodymamics & Propuliton

APL-An Organization
Of And For Technical
Men And Scientists

The Applied Physics Laboratory,
(APL) of the Johns Hopkins Uni-
versity is an organization of and
for technical men and scientists.
APL is organized on a horizonal
basis; responsibility and authority
are given in equal measure. Scien-
tists and technical men occupy all

Alreraflt. Inc., Denver. Caolo.;
Jonusg, Jonas Airoraft & Arms Co,., Ine., New

Combs, Combs
Sheridan

Minneapalis, Minn.: Harry

Yvork, X. Y,

QOuota busting teams and their sales
records:

A-Team ! Braden's Flving Service, Easton,
Fa, (159%.3% ); Memphis Aero Corp., AMem-
phis, Tenn. (157.32% ), and SKywaya, Inc,,
Vandalia, Ohio, (142.55°% ). B-Team: Brown
Flving sService, San Antonio, Tex.
(154, 78% )¢ Louisiana Alreeaft, Haton
Rouge, La, (144.12% ) : and Wallace Alr-
dralt Co., Iné,., =arasota, Fla. (131.96% ).

LeTourneau Starts

Air Charter Service

A major hmr}' L'Llnipmcut manutac-
turer. user of execubive aircraft since
the 1930s, has established an air char-

County Airport, Longview, Tex., ter-
minal building, is starting operations
with twin-engine six-passenger Lock-
heed 12-A and a Beech Bonanza trans-
ferred ftrom the L. G. LeTourneau,
Inc., fleet. Another airplane is to be
added later.

Assigned by LeTourncau to its new
charter service are pilots Rovee Bamn-
well and Charles N. Hamnett, who
have Hown over 21 million passenger-
miles transporting the company’s per-
sonnel. W. E. Myers, head of Le-
Tourneau plane mamtenance, 15 man-
ager of the new division.

Twvpical rates for the service will be:
a partv of six from Longview to Dallas
in the 12-A will cost 517.50 per person,
approximatelv seven cents a passenger-
mile; rates are lower on longer flights.
A two-hour lavover at destination 1s al-

T—

Inflatable Wing

Light plane with inflatable delta wing is built in England by M. L. Aviation Co. Modified

decision-making positions, because ter division for use of other corpora-
our only objective is technical prog- tions wishing to transport executives.
ress. LeTournean Air Charter Service Divi-
sion, with headquarters at  Gregg

symmetrical NACA airfoil is held in shape by spanwise diaphragms between upper and
lower surfaces. Airbome pump and relief valves maintain the correct wing pressure.
The collapsed wing can be folded and stored in the fusclage, which then may be towed
by a car. Inflation takes about a half hour. Engine is a Czech Walter Mikron III providing
50 hp. and a cruise of 58 mph. Stalling speed is 30 mph. Inverted control stick is sus-

lowed without extra charge; over this
time, there will be a %5 per hour per
plane standbv charge.

Because of its predominantly pro-
fessional character, APL has kept |

in the vanguard, having pioneered
the proximity fuze, the first super-
sonic ramjet engine, the Navy's
Bumblebee family of missiles which
includes the TERRIER, TALOS
and TARTAR, and is presently at-
tempting break-throughs on sev-
eral important fronts.

Oecupyving a site equidistant from
Washington, D. C. and Baltimore,
Maryland, APL’'s new laboratories
allow staff members to select urban,
suburban or ruoral living, and either
of these outstanding centers of cul-
ture as a focal point for fine living.
Salaries compare favorably with
those of other R & D organizations.

OPENINGS EXIST IN:

DEVELOPMENT: Stability and
control analysis; ramjet engine de-
sign; preliminary design and wind-
tunnel testing.

RESEARCH: Interference and heat
transfer phenomena; internal aero-
dynamics; hypersonies, turbulence,
shock wave phenomena; combus-
tion.

Write for complete information.
Your letter will be answered per-
sonally, in detail.

Write: Professional Staff Appoint-
ments

The Johns H{l‘PhiﬂS University
AP Plf-ﬂd Physics Lﬂbﬂi‘ﬂtﬂr}’

8615 Georgic Avenue, Silver Spring, Md.

74

Cooperative Program Launched
To Make Private Flying Safer

New York—lFour-pronged cffort to
improve private flving safetv is being
developed by Comnell-Guggenheim Avia-
tion Safety Center here in cooperation
with private and business aircraft manu
facturers, pilot organizations and gov-
crnment agenaies.

Comell-Guggenheim began the plan-
ning as a direct result of a conference
at Wichita, Kan., attended by represen-
tatives of industrv and government,
during which it was pomted out that
the pleasure flyer averages nearly one
fatal accident for every milhon miles
Aown in contrast with business Hvers
who average a fatal accident every 15
million mules and commercial airhines
which average one every 200 milhon
miles Aown.

Critical Problems

The four most critical problems that
have to be solved to make private ﬂ}'itlg
safer, the conference noted, are:

e Flight instruction,

¢ Low-level weather reporting.

e Safer small aircraft.

e Accident reporting procedures.

Many pleasure flvers are not ade-
quately trained to use basic flight -
struments, conference members pointed
out. This deheiency could be met by
not only improving the flight curricula,
but also bv raising the quality of in-
struction,

Training aids should be studied along
with other new methods to sec how
thev can be fitted into a training cur-
riculum to bring teaching methods to
the needs of modemn piloting requre-
ments.  Also, conference members

pointed out that increasing the instruc-
tor's income would attract larger num-
bers of better-qualihed nstructors to
the profession, in turn raising  pilot

quality,

Civil Aeronautics Administration is
studving  instructor c¢ntena  to  sec
whether anv changes are necessary, It
has culled records of mstructors whose
students have accidents and crashes
carlv in their careers.

Limited Funds

Manv private Hvers do not take ad-
vantage of facilities made available to
them for instrument training through
their dealers, it was felt. Instrument
raining procedures could be overhauled
and updated, based on studies by USAT
and private groups—notably the Uni-
versitv of Ilhinois—which have showed
the benefit of mstruction in Link train-
crs prior to going aloft.

Limited funds have handicapped
UJ.S. Weather Bureau 1n adequate re-
porting of low-level weather, the con-
ference noted. Commercial arcraft
maintain satisfactorv continuous report-
ing of conditions along airline routes,
but private flyers have to depend on
scattered reports from widely separated
stations; this lack of data poses a con-
tinually hazardous situation for private
]:niln:;’ra_' Needed are additional weather
observation and reporting stations and
an educational program for private fly-
crs to school them in the necessity of
reporting conditions thev encounter n
flight. The Aviation Safety Center, MNa-
tional Association of State Aviation Ofh-
cials and Aircraft Owners & Pilots
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pended from the under surface of the wing above the pilot’s head.

Assn. are working on a campaign to
implement this reporting program,
Rapid development of low-cost anti-
spiral devices was urged by conference
members since customer demands for
high-performance  airplanes with  gen-
crally attendant high wing loadings
make it difhcult to design inherent
spiral stability and anti-spin character-
istics economically into private planes,
they said. Aircraft Owners & Pilots
Assn., currently 15 sponsoring develop-
ment of an anti-spiral device, operating
on pneamatic principles, that would
cost 5150-200 m quantity production.

Pressure Sensors

Being flight tested in a Piper Tri-
Pacer, the unit basically employs flush
erifices under the wing tips that lead to
sensors that utilize pressure differential
at the wing tips to spot a spiral. Aileron
tabs are proportionally adjusted to cor-
rect the spiral.

Uniform methods of analyzing air-
craft accidents are vitally needed if a
dependable analvsis of causes is to be
made, the conference noted. A review
of present reporting procedures will be
miade by the Awviation Safetv Center to
aid integration of analvtical efforts.

Participating in the Conference:

R, G, Armstrong and Max Karant, Ajreraft
Owners & Pilots Asan. ; Glen L. Amundson,
University of Illinolsg Institute of Aviation
ialen A, Bertram, National Aviation Trades
Assn., William K. Lawton, National Busi-
neds Afreraft As=n. ; Don Ahreng and Dwane
Wallace, Cessna ; Al Conklin, Aero Deslegn &
Engineering ; Charles L. Walker, Alnan Morse
and George E. South, CAA : A. Howard Has-
brook, Aviation Crash Injury Research:
Fred 12, Weick, Texas A & M College: G,
Edward Pencray, Guegenhelm Foundation:
C. E. Brown, National Association of State
Aviation Officials | John Chamberlain ; CAB;
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Melvin M. Gough, Natlonal Advisory Com-
mittee for Aeronautics ; Cdr, Andred Bright,
Aviation Safety Division, U. 5. Navy; Ll
Col. J. C. Wright, Flight Safety Division,
USAF; Willlam E. Kelley, Natlonal Pilots
Azzn,.:. Kenneth wazak, Unilversity of
Wichita ; Jozeph T. Geuting, Jr., Alreraft
Industries Assn,; Paul Allen and Marvin
J. Gordon, Beech: Jerome Lederer and K.
Woodham, Cornell-Guggenheim Avialion
Salety Center.

PRIVATE LINES

Forest fire hghting technique devel-
oped by U. 5. Forest Service uhilizes
a dispenser tray htted under a Bell
147G helicopter that can reel off 1,000
tt. of hre hose in 42 seconds. Tray is
jethisonable in emergency.

Van Dusen Aircraft Supplies, Teter-
boro Airport, N. ]., reports that its
cxperimental scheduled route service to
|6 metropolitan airports (AW May 13,
p. 137) has proved successful, Firm
takes phone orders for supplies up to
noon of the day preceding delivery,

Landing lights for Piper Apache de-
veloped by Dallas Aero Service, Love
Ficld, Dallas, Tex., are approved by
Ciwvil Aeronautics Administration, In-
stallation weighs 3.5 1b., consists of
100-watt hghts focused for 300-400 ft.
o1 more from the airplane.

Aero Commander 560-A execubive
transport has been sold to Republie of
Vietnam for personal use of President
Ngo Dinh Diem by Air Carrier Service
Corp., Washington, D. C. A long-range
fuel tank has been installed so that the
plane can be ferried to Saigon via the
North Atlantic.

for complete
testing of
aircraft components

Write for book:

“How Aetco can help you.”

AIRCRAFT EQUIPMENT

TESTING COMPANY
1806-12 FLEET STREET
BALTIMORE 31, MD.

America’s First Independent
Aircraft Testing Laoboratory
Hydraulic, pneumatic, electric (400

cycle, AC-DC) and mechanical
IN FLIGHT TESTING! |
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A MESSAGE TO AMERICAN INDUSTRY = FIFTH OF A SPECIAL SERIES

THE SHORTAGE OF SCIENTISTS AND ENGINEERS:

What Can Be Done
About It7?

There is no easy or quick way to overcome the
shortage of scientists and engineers that has
become a threat to our national securily andl
economic progress. The solution ecan come
only through diligent efforts extending over sev-
eral years to bring the supply of technically
trained people into balance with our needs.
Meanwhile, the pressure of the shortage can be re-
lieved if industry, government and education make
better use of the limited number of scientists and
engineers now available.

Earlier editorials in this series have discussed the
dimensions of the shortage of technical manpower, its
meaning for our national security and our economic
well-being and the causes of the shortage. This hnal
editorial will survey some of the measures that can be
taken to overcome the shortage. Most of the proposals
presented here have been suggested elsewhere. But
in combination they appear to offer the best hope
of an answer to this serious national problem.

Soviet Methods Not For U. S.

It is clear that no crash program, inspired by
panic and designed indiscriminately to drive
hordes of high school students into science and
engineering, is suitable for the United States.
Even if we adopted Soviet methods of channeling a
large portion of our brightest young people into
technical fields. it would be at least four years before
results appeared in the volume of college graduates.
And such an approach would do no credit to the
American way of life.

Any crash program, whether it involved totalitarian
methods or simply overselling the advantages of tech-
nical careers. would be objectionable for other rea-
sons as well. It would jeopardize the quality of scienti-
fic and engineering training. It would put many young
people in fields where they have little aptitude and
deny them to other fields for which they are better
equipped. And, if carried too far, it might even result
in the overcrowding that was feared prematurely a

few years ago.

The most important problems for the long
run, as the preceding editorial in this series
indicated, are in the area of education. Any real
solution must reduce the loss of talented high school
eraduates who do not continue their education for
financial reasons or because of lack of interest. Also.
it must improve the quality of high school prepara-
tion in science and mathemaltics and, above all, relieve
the eritical shortage of teachers.

Basic Needs in Education

Substantial increases in salaries of teachers
in most of the nation’s school systems are essen-
tial if high school students are to receive ade-
quate preparation for courses in science and
engineering. Pay scales that have lagged behind
rising living costs and salaries available in industry
have placed great strain on even the most devoted
teachers. There has been a sharp drop in the number
of new graduates trained to teach science and math-
ematics, and of this smaller number many have de-
cided not to follow careers in teaching.

Raising teachers’ salaries to more realistic levels
must be primarily the job of local school districts,
aided by state governments. If, in face of rapid in-
creases in school enrollments, local and state resources
prove insufficient, then federal aid will have to be con-
sidered. Higher teachers’ salaries, however financed,
inevitably mean higher taxes. But without appreciable
improvement soon, the quality of our entire educa-
tional system is in danger.

At the college level also, financial aid is needed to
provide scholarships for promising students and to
increase faculty salaries. (An earlier series of edi-
torials dealt more fully with these problems, and busi-
ness aid to higher educational institutions has been
mounting at a gratifying rate.)

But not all the educational problems related
to the shortage of scientists and engineers can
be solved with money. Science and mathematies
have steadily been de-emphasized as more youngsters
have gone to high school for terminal education rather

How business is helping
to relieve the shortage of
technical manpower

Summary of a
Survey by MceGraw-Hill Correspondents |

Sponsoring summer study programs for high
F-I','l.'.l.ﬂ“-]. I-!;'!-E'I.{:Ili_"rf-f-

Arranging cooperative work-and-study programs
for students

Sponsoring college fellowships and schelarships
in science and engineering

Paving tuition of employees taking seience and
Cngineering courses

Keeping college faculties abreast of new develop-
ments in industry

Hiring high school science teachers for summer
and part-time work

Giving old, but usable, laboratory equipment
to schools I

Cooperating in high school science exhibits |

Sponsoring regional science fairs

Sending speakers and training aids to schools

Opening plants for student tours

Analyzing jobs to relieve engineers and scientists

| of routine work

The Mctzraw-Hill Department of Economics
will be glad to hear of any other ways busi-
ness is helping relieve the shortage.

than for college preparation. Thiz de-emphasis must
be reversed.

Techniques of instruction, furthermore, can stand
improvement at all levels of education. Professor E. P.
Northrup of the University of Chicago observes: “In
the past fifty years . . . there has been a revolutionary
change in the character of mathematics. yet not a
trace of this change is to be found in the curricula
of all but a handful of secondary schools throughout
the country.” Colleges and universities may have to
examine old fetishes about light teaching loads and
small classes in order to make more eflicient use of
their faculties,

What Industry Can Do

Industry has the immediate problem of
better wutilization of available technical man-
power and the long-range responsibility of
helping increase our resources of trained peo-
ple. Frantie recruiting practices and reckless
bidding up of starting salaries—financed largely
by government money for defense orders — are
nol the answer. There is need for earnest con-
sideration of incentives for experienced scien-
tists and engineers, who too often must look to
sales or executive positions for adequate finan-
cial recognition.

Industry in many instances could make more efhi-
cient use of engineers and scientists by shifting work
to technicians, elerical personnel and even machines.
One company found that_159¢ of the time of an en-
sineering design group was spent on routine jobs
and that this valuable time could be saved by adding
a technician and a clerical worker to the group.

(Other potential sources of technical manpower
could be tapped more extensively to relieve the short-
age. Very few women have entered what has been
traditionally a man’s world. Negroes are only slowly
gaining educational and employment opportunities
in technical fields. And many experienced older men
can still give useful service.

A Good Beginning

Much is being accomplished already in efforts to
attract more voung people into scientific and en-
gineering careers, A summary of some of the things
business is doing iz presented above. Other notable
contributions are being made by such organizations
as the professional engineering and scientific societies
(especially through their manpower commissions),
the National Science Foundation, the National Re-
search Council, the National Education Association,
the National Merit Scholarship Foundation and the
Thomas Alva Edison Foundation.

Results are beginning to appear in rising enroll-
ments in engineering schools and technical institutes.
Between 1951 and last year, according to McGraw-
Hill's annual survey of technical institutes, enroll-
ments in these schools rose from 46,000 to a record
67,000, Engineering enrollments rose in the same
period from 166,000 to 243.000. A rising tide of
araduates is already being made available to Ameri-
can industry.

This is a good beginning. But only with wider
appreciation of the serious implications of the
shortage of scientists and engineers and inten-
sified efforts on the part of business, govern-
ment and education to relieve the shortage can
we hope to overcome this threat to our national
security and economie well-being.

This is one of a series of editorials prepared by
the MeGraw-Hill Department of Economics to
help increase public knowledge and under-
standing of important nationwide developments
of particular concern to the business and pro-
fessional community served by our industrial
and technical publications.

Permission is [reely extended to newspapers,
groups or individuals to quote or reprint all or
parts of the text.

PRESIDENT
McGRAW-HILL PUBLISHING COMPANY, INC.




The Reader le Boge

or...How ABC Helps You Run The Magazine Business

Readers who pay for magazines are always ripe for new ideas, new informa-
tion, new trends and new technological developments. By giving or with-
holding their subscription money, reader-customers vote for or against
editors and publishers. Counting these “votes” 13 the important job of the
Audit Bureau of Circulations — the watchdog of the publishing industry.

- Fw '_"_'.._'1' B i T L

ACCURATE FIGURES — ABOUT YOU are the heart of
ABC’s job. ABC does a eandid, unbiased, certified
audit of all subscription figures of member magazines
— and of the subscribers’ jobs, functions, and loca-
tions. These audits help editors to tailor the contents
of their magazine to your specific job interests.

YOU CAN TEIJ: which magazines have fully-audited paid
circulation when vou see the ABC symbol on their
cover or contents page. This is the symbol that stands
for the Audit Bureau of Circulations, a cooperative
organization that sets standards of good business con-
duct for its publisher members,
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YOU, THE SUBSCRIBER, WIN when vou buy ABC maga-
zines, for this mark is yvour assurance that you are
getting a publication tailored to your needs, McGraw-
Hill has been a charter member of ABC and has sup-
ported its aims continuously for over 40 years. And
ABC, in turn, is responsible in many respects for the
high standard of business magazine publishing today.

YOU'RE THE BOS5 when vou pay money for any maga-
zine. Your vote of confidence and your renewals of

subscriptions are dominant in the thinking of editors
and publishers. Advertisers are vitally interested, too,
and their support helps earn the dollars needed to do
a stronger, more useful editorial job for you.

McGRAW-HILL MAGAZINES

McGRAW-HILL PUBLISHING COMPANY, INC.
330 WEST 42nd STREET, NEW YORK 38, N. Y.

altimeter 30,18."

SAFETY

CAB Accident Investigation Report

‘Missed Approach’ Ruled in Eastern Crash

At 0343' Dec. 21, 19535, a Lockheed
Constellation, model L-749A, N 1124,
owned by Eastern Air Lines, Inc, and op-
crated as Flight 642, crashed during an
ILS (Instrument Landing System) approach
to runway 3, Imeson Airport, Jacksonville,
Ila. The awrcraft was destroyed by impact
and fire and all 17 occupants, including the
crew of hve, were klled.

Fhight 641 ongmnated at Miami, Fla.,
with its destination Boston, Mass.: Jack-
sonville, Fla,, was included as an intermedi-
ate stop: The captain was briefed by the
company forecaster on the en route weather
and terminal forecasts, and following the
brichng the Hight was dispatched to Jack-
sonville on an IFR  (Instrument Flight
Rules) flight plan. This plan specified a
flight to ?’.I'L" made via Victor Airway 3 at
a cruising altitude of 11,000 feet. The
crew consisted of Captain Thomas F. Mec-
Brien, Pilot John J. Rinyu, Flight Engineer
Charles C. Devine, and Flight Attendants
Emma Williams and Clara Rioseco. There
were 12 passengers on board.

Flight 642 was scheduled to depart Mi-
ami International Airport at 2340, Dec.
20, but because of the late arrival of an
mbound fight using the aircraft involved,
departure was not made until 0212, Dec.
21.  According to company records, the
ﬁfﬂ!ﬁi weight ulg the aircraft at the time of

eparture was 55,944 pounds, which was
under the allowable takcoff gross weight
of 107,000 pounds; the load was properly
distributed.

Routine en route radio reports were made
and at 0315 the flight reported over Day-
tona Beach at 11,000 feet, estimating Jack-
sonville at 0336, This report was made to
the company’s Jacksonville station and at
this time the flight was given the Jackson-
ville 0248 U, S. Weather Burean special
report: “Thin obscuration, 2 miles visibility,
ground fog; wind north-northwest 6 miles
per hour; 30 per cent of sky obscured.”
After this message was acknowledged, the
flight was given the following clearance:
“Jacksonville air route trafic control clears
Eastern Air Lines Flight 642 to Jacksonville
middle marker ILS, cross middle marker
ILS at 2,500 feet, maintain 2,500 feet until
further advised. Contact Jacksonville ap-
proach control when over Sunbeam Inter-
scction.”  The clearance was acknowledged.

FIith 642 contacted Jacksonville ap-
proach control when over Sunbeam Inter-
section (16 miles SSE of Imeson Airport)
at 0331, and was cleared for an ILS ap-
proach to runway 5, At the same time
the Jacksonville weather was given as: “Par
tial obscurement; wvisibility one-half mile;
Immediately following
this transmittal another message was given
the fight: “Coming ont with indefinite

'All times herein are eastern standard and
are haged on the 24-hour clock, altitudes
nre mean sea level.
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300 obscurement now one-half with fog.”
(Fastern Air Lines’ Constellation mimmums
for ILS approaches at Jacksonville, day or
night, are ceiling 200 feet, visibility one-
half mile.)

After acknowledging this weather infor-
mation, Flight 642 reported leaving Sun-
beam at 2,500 feet. Following a later
query from the Hight, uppmacﬁ control
advised that there was no other known
trafic in the area, and requested the flight
to report when over the outer marker in-
bound. Flight 642 reported over the onter
marker inbound and was cleared to land.

Shortly thereafter the tower controller
observed a large flash mn the vicimity of the
ILS middle marker. Calls to Flight 642
were not acknowledged and an emergency
was declared by the controller. It was sub-
sequently learned that N 112A had crashed
approximately six-tenths of a mile south-

west of the threshold of runway 5.

Investigation disclosed the main portion
of the wreckage to be 212 feet northwest of
the ILS middle marker and 3,456 feet
southwest of the threshold of runway 5.
The time of the accident was established
as 0343.

IFirst impact of the aircraft was with the
top of a small pine tree approximately 200
feet below the ILS ghde path, 260 feet
to the left of the extended centerline of
the mnway, 4,000 feet from the threshold
of runway 5, and 420 feet southwest of
the middle marker. This was followed
by striking a 50-foot oak tree, the upper
U Feet of which was sheared off. The air-
craft settled toward the ground, strikin
other large trees which disintegrated hﬂtﬁ
wings and a portion of the empennage.
CGround contact was on a heading approxi-
mately 35 degrees magnetic.  The distance

ILS RUNWAY LICHTIMNG
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SITE where an Eastern Air Lines Constellation crashed near Jacksonville, Fla., is marked
by crass in circle. Seventeen persons, including five crewmen, were killed.
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Now!...the NEW

ROBINSON

WIRE
TWISTER

with DIAGONAL
GRIP - HEAD

Faster, more efficient than

ever] The new, slendernose
DIACONAL CGRIP-HEAD is
designed especially for those
narrow- hard-to-reach places.
Split-second whirling action
safety-wires 3 engines in time
required for one by any other
method | . . saves as much as
$140 per engine assembled.

3-TOOLS-IN-1 pliers-

cutters-twisters. Side-cutting,
oil-tempered head. Permanent
bronze bearing. No adjust-
ments. Jaws loek on wire,

can't slip off. Perfect, uniform
twist every time.

N -
127 585 wiring, 13 0. 92120
| -
8 s tmblies, 12 oz, $20.90

Uneonditional Money-Back Guar-
antee. Send for complete details,

RALPH C. ROBINSON CO.
Box 494W No.Sacramento 15, Calif.

Canadiar. Distributor .Gensales, Ltd., Malton,Onr.

FOR BETTER BUSINESS
FLY TO HAMILTON

HAMILTON

MUNICIPAL

AIRPORT RUNWAYS

(asphalt)

06-24 600D x150°
11-20 5188’2 150’
16-24 31002150

£d
ﬂ._.
Sa.

£5 s

" MT. HOPE
NEAR HAMILTON
ONT. CANADA .

ADEQUATE FACILITIES
FOR BUSINESS AIRCRAFT

Only & miles frem Hamillon, Onlario,
Canoda's largest industrial cily. |f you
are plenning Canodion expansion there
are aver 565 industries to serve you.
Complete information on the airport
and industrial oppertunities on requesl,

HAMILTON MUNICIPAL AIRPORT

Mount Hope,

80

Ontario, Canada

SAFETY

from the hrst tree struck to the farthest
picce of wreckage was SU1 feet. LExplo-
ston and hre occurred iuunufintrl‘_-.‘ npon
impact,

The cabim and cockpit areas were com-
I}]L-tl_-l}' consuimed i the gmmld fire with
the exception of the lower fuselage skin
and portions of the cabim Hooring. | he
fuselage aft of the rear pressure hulkhead
and the center rudder in and portions of
the stabilizer were intact, but with surface
scorching indications.  "T'he tal cone was
found in a relatively undamaged condition
with the control booster mechanisims i
praper posibion.

Outer portions of the left and rnight
wings had been separated from the mamn
structure during the passage through the
trees and along the ground. The “speed-
pack™ was torn from the bottom ot the
fusclage at ground mpact.  Wing tHaps
were stLrlnmu.E to have been m the 60
pereent extension  position, and their pasi-
bions were symmetrical at the tume of mn-
Pact.

Control systems were examined and no
evidence was found to indicate failure prior
to impact.

H-:_-p;w:ﬂinn of the nght mam gear and part
of the nose gear had occurred at ground
contact, The left main gear was mtact and
in the extended and locked position; the
cockpit landing gear lever was found in
the “down™ Ehuhitfnll. \easurement of the
right main gear actuating cvlinder piston rod
revealed the same 15 mches as  found
on the down and locked left main gear ac-
tuatimz cvhinder piston rod.

Cockpit  instruments were  largely de-
stroved by fire; readings obtainable gave
evidence of routine ul}ultum Radio caquip-
ment reflected settings for a normal ILS
appraach with appropnate frequencies  for
Jacksonville approach control and Jackson-
ville ILS, including glide slope and the
ILS muddle and un’rLr nrarkers.

Boost Controls

All boost control assemblics were found
in the “boost on™ position, A bench check
revealed that all boost actuating cvlinders
had normal travel in both directions and
showed no signs of abnormal internal leak-
age,

Relief valves and bvpass controls oper-
ated normally, The flters showed a normal
differential pressure between nlet and out-
let. The elevator boost was installed in a
similar aircraft and Hight tested, It func-
tioned 1 a normal manner.

On  impact the four powerplants sepa-
rated at their attach pomts and came to rest
a few feet ahead of the main wreckage,
Number 4 engine suffered extensive damage
i the ground hre.  Examimation of the
mteriors of all four crankcases gave no -
dication of rotational or reciprocating in-
terferences or operating Hngull.mh uf any
kind. All oil pumps were free of mictal
particles and revealed no scoring. There
was no cvidence to indicate that Hlt LHLLHL*-
were not L,;Jnhh of d:_t-_lu]mli_; power pnor
o mmpact,

All propeller blades were broken or bent,
with bending generally rearward, and five
of them were broken at the butt ends. The
dome position and blade angles were found

2A large detachable cargo compartment
pogitioned on Lthe undersgide of the fuselage,

to be in scttings that indicated normal oper-
ation of all engines.

Lmupn{'llmu'-'. made by using the dis-
tance hetween the slash marks of the blades
of one propeller, and the determined revolu-
tions per minute setting of ats governor,
indicate a speed of approximately 140 knots
at impact.

The tearing free of all powerplants re-
sulted 1in the 1‘!11”[“" and htLsttEﬂ' of control
cahles under tension. Several of the cable-
controlled fuel shutoff valves were found
in the closed position; the electnically con-
trolled hrewall fuel shutoff valves were all
ope,

From markings presented by ground ob-
ject contacts of the airframe and propellers
it was determined that just prior to impact
the airplane was in a slight turn to the right
and hanked approximate h 114 degrees, The
longitndinal attitude of the 1|rplmu Wl
approximately 43 degrees nose-up and the
angle of descent :;]urlnrr the last 200 feet
of the flight path was about 21 degrees,
with the rate of descent bemg 10 feet per
second,

Ground Checks

Several fight checks of ground naviga-
tional factlities soon after the accident
showed operation of the systems to be nor-
mal. Simulated ILS LI]J]_]']‘IHJII'.'iIL'?-. were made,
with a Board investigator as observer, to
determine the effect on cockpit instruments
caused by vehicles 1LI:'|-.LE| on the lllg]md‘.
helow  the glide path, The lighway s
about 100 feet east of the middle marker.
On one approach, with a crane-equipped
truck parked Dbeneath the glide path, a
fivy down mndication was noted prior to
reaching the middle marker, 1t was neces-
sary to descend 60 feet in order to center
the needle. However, the glide path mdica-
tion was found to be normal at the middle
marker. where the acoident ocourred.

Several persons saw or heard the aircraft,
with normal engine sound. A power surge
was heard just before impact, One witness,
who was near the middle marker, smd he
first saw the landing ha,]ﬂw Hl‘fhh‘d and
pointing straight down, and that they par-
tially extended hefore he lost sight of the
qircraft.  Other witnesses near the accident
scene did not see the landing hghts on.
1"'ll_'||"!-.l,t;|1'|li.ll1' Jmuhtrlhnn disclosed that the
richt landing light ‘had been destroved but
the left light was found in the retracted po-
sibiom. There was no fire observed by any
witness prior to impact. One witness saw
the aircraft, at a very low altitude, make a
sheght turn to the right just before it con.
tacted the trees and ground (see map p. 79).

A witness who was driving a trailer-truck
south along the highway :Id]‘ll:{ﬂl' to the
airport said he saw what he believed to be
b |i_’rpmpr_]]:_d aircraft pass from right
to left in front of him, fAving at an altitude
of 150-250 feet. He stated that at the
game time he observed these mircraft he saw
a hright flash, whercupon he immediately
'-:tnpp-t'd his truck and walked down the
highwav, 'T'n his right he saw scattered
parts of an aircraft hurum:'j He also said
that h-;fr:rq_ reaching the airport he had
passed through patches of ground fog. that
at the mrpnrr there was an overcast con-
dition, and that he .lgﬂm ]n'-.‘.{.d thrc:unh
patches of ground tog as he continued south.

The bhwo Jirpmt tower controllers in
radio contact with the fight stated they

AVIATION WEEK, October 29, 1956

heard it pass over the sonth edge of the
held, procecding outbound. At this time
the runway lights were on at their haghest
intensity. One of the two LHIIIHJ]]LH (i1
L|1H:l.' stated that he went downstairs to the
radar room and, on the ASR (Airport dur-
veillance Radar) scope, observed the flight
just before it Il_‘illi'ht{i the onter marker out-
bound.

He also said he saw the start and com-
pletion of a procedure turn and observed
the aircraft start inbound, after which he
gave the ﬂil..;hl its three-, two-, and one-mile
range positions,  The tower recordmg of

outgoing IESSages does not mclude the

three-mile posttion  message. The AbBK
equipment at Jacksonville does not show
altitude above the ground. The controller
stated that forward movement ceased soon
after the image of the aircratt on the scope
]:;|_u;5-':-r] the one-mile position from the end
of the runway, This madar observation co-
incides with the geographical position of
the crash.

During the entire time the controller
was watching the scope, set to 1U-mile
range, he saw no other aircratt,  Compre-
hensive investigation revealed no other tral-
fic, either civil or military, i the area dur-
ing the approach of the subject aircraft.

Several months after the public heanng
the Awr Line Pilots Assocration gave the
Board names of persons it believed could
present additional evidence that might es
tablish the presence of jet aircraft near the
seene obf the acodent at the bime 1t oc
curred,  Accordmgly, the Board took de-
positions of these witnesses i Flonda, In
addition, a deposition was taken of the
truck drver who had said he saw jet an-
craft Hying in the vicimity at the bme of
the crash. (This truck driver had previously
given a CAB investigator a clear and concise
statement which Ii.';LI been carefully evalu-
ated.)

One of the witnesses sogpested was an
arrhime  captain who stated that about a
month after the accident, while flving near
the outer marker at Jacksonville, he ob-
served  several et aircraft  beneath  lam
through a hole in the clonds, He said that
tewer personnel had no knowledge of these
aircraft and therefore could not advise his
flight to be on the alert for them. Tower
personnel on dutyv at the bme were ques
tioned but did not remember the occeur-
rence.,  None of the witnesses questioned
presented any pertinent evidence that had
not heen plummlﬁ. evaluated,

As :|1.T !!H’dr‘l Werc rLr_:utlrl'-:_[] ]'I'LI]]% i
]'r:'-' witnesses but were not seen I]_'. CxXpern-
enced radar scanners, it was decided that
test Hights were necessary to determiane if
jet aircraft fAving at low altitudes could he
seen on the radar scope. . With the co-
operation of the Florida Air National Guard,
such flights were made. A jet aircraft was
flown at altitudes ranging from 150 to 600
feet above the ground at an airspeed of
350 mph, These fights, made both near
the scene of the acoident and the outer
marker, were all observed on the radar
scope ]H a CAB mvestigator, as well as by
CAA personnel.  Throughout the tests the
aircratt was never lost from au;.ht for more
than one sweep of the scope.

Captain McBrien and Pilot Rinvu were
famihar with Imeson Airport, Company
records  disclosed  that Captain  McBrien
had made 17 landings at Jacksonville dur-
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mg 1955, five hq_-;im_: in the month of De-
cember.  The records also indicate that
Pilot Rinyu had recently made landings at
this airport.

The night of Dec. 20-21 weather
stations  from  Miama to Savannah, Ga.,
were reporting a small spread between tem-
perature and dewpoint, The company
terminal forecast for Jacksonville was ceil-
mg and visibility unlimited; this was not
amended until 0345 when it was changed
to ceiling 300 feet; broken clouds; 'l.lilhﬂ
ity three-fourths of a mile; fog. Dunng the
]HHFIIIL_I the company forecaster Jd\htﬂ the
ciew that patchy ground fog conld be ex-
pected in the Jacksonwville area.

Shortly after the flight reached the Jack-
somville area the weather was being re-
ported as ceiling indefinite 300 fect; sky
obscured; visibihity one-half nule and tog,
This observation was given to the !'lu:]]t
before the ILS approach began.

Exact wvisibility urtld:hmh at the crash
scene are not known but all indications are
that thev were similar to those rL]J[J-ItLd
at the airport.

About 15 minutes before the accident
oceurred an aircraft of another airhne was
making an instrument training fight m the
vicimty of Jacksonville.  As a part of this
training the fight completed an 1LS ap-
|1-rrm-:l| to Imeson Awrport and landed there
at (1328,

I{L]Jmhm- on the weather conditions at
that time and the npuitiun of the ant'.a
hiomal facilities, the captan stated that H:n:_
tops of the clonds were approximately 450
fect with their base at 300-250 feet, and
that all facilitics operated m a normal man-
ner,

He also said the airport appeared to
be covered by a broken to overcast stratus
cloud condition wlich seemed to lnm to
be caused, m part, by smoke from adjacent
mills, He said he entered this obscure-
ment near the middle marker and that the
weather clsewhere was spotty to clear.

wn Fastern Aar L L|1r.'-. airplane fAving south
at an albitude of 22,000 feet was over the
.1|T|mrr at the time of the accident, The
captain of this fight said he saw a brilliant
flash and saw I!itL Hames of the buming
aircraft. e descrnibed the clouds 'In_-'lm.u'
him as wavy i form with vertical visibility
very good, looking through the troughs, and
reduced somewhat when looking through
the crests.  He further smd he could easily
see the approach hights, hights of the air-
port, and lights of ncon signs along the
adjacent hi ]w. 2y,

ANALYSIS

It 15 evident that all components of the
ILS svstem (outer marker, middle marker,
clide 1}.11]1 localizer, approach hights, thresh-
ald and high intensity runway F|u]|{~..| wWere
aperating nnrmllh at the time of the aco-
dent.  This was also indicated by another
theht which made an ILS approach and
landing approximately 15 minutes before
the accident. At that time the system was
normal, as it was on two approaches made
several hours after the aceident,

Monitormg  records of the system gave
no indication of anv deviation from normal
operation  during  the early moming  of
Dec. 21, All contacts with Flight 642
by Jacksonville approach control were rou.
tme and the crew did not report  any
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SAFETY

operating difhiculties. The flight had been
iven all necessary altimeter and weather in-
%ummtinn-

The testimony of witnesses who observed
the landing hghts of the awrcraft come on
during the approach, and other witnesses
who saw no landing lights, 15 not com-
pletely incompatible.  Since the hights were
found in the retracted position it 15 inds-
cated that once lowered they might have
been retracted to eliminate reflection as the
aircraft descended into the laver of fog.
Also, some witnesses heard a surge of power
just before impact with the trees, which
indicates that the pilot was attempting a
pullout.

Every possible effort was made to account
for the jet-propelled aircraft being in the
arca when the accident occurred.  All mili-

tary services were contacted and each said
they had no jet aircraft flying in that area
at the time of the accident. Neither the
tower personnel, witnesses on the awrport,
nor witnesses other than the truck dnver
near the acadent scene saw any et aircraft
and such aircraft were not observed on the
radar scope.

In view of the truck driver's testimony,
the Flonida Air National Guard, under the
direction of a CAB mvestigator, made sev
cral Aights (using a jet aircraft) i an effort
to snnulate the conditions described by the
truck drver.  Each of these flights was
plainly visible on the radar scope. 1t there-
fore 15 concluded that no such aircraft were
i the vicinity.

The crew hled an IFR flight plan prior
to leaving Miami and gave as the alternate
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Orlando, Fla. The flight to Jacksonville
was made in clear weather and clouds or
obscuration were not  encountered  until
m the vicinity of Jacksonville.

From the testimony of other pilots Hying
in the vicinity a short time prior to the
accident, there was a laver of cloud, which
included smoke and fog, capping the arport
with a general foggy condition existing a
few miles to the southwest. All other areas
appeared to be clear. It therefore appears
likely that Flight 642 was clear of clouds
from the Sunbeam Intersection to the mid-
dl¢ marker and outbound to the outer
marker, and that it probably did not en-
counter obscurement until in the vicimity
of the middle marker inbound.

Although this weather condition has been
described as partial obscurement with hon-
zontal visibility of onehalf oule, 1t s
apparent from the testimony of pilots that
vertical visibility throughout the area was
generally good. Some of the witnesses said
the ground visibility at and near the acci-
dent was poor. There is no way of deter-
mining ceiling height or visibility distance
at the accident site. However, the weather
information reported to the crew was ob-
tained at the control tower.

The tower is located approximately one
mile north-northeast of the accident scene.
At the time of the accident, a wind of
six knots was blowing from the north-north-
west, and it is believed that between the
time of the last reporting and the accident
the weather conditions at the observation
point could have moved to the general area
of the accident and therefore should have
been essentially the same as that reported
to the crew, “Indefinite 300, sky obscured;
visibility ¥ mile and fog.”

Yisibility Decrease

Assuming that weather conditions were
similar at the crash point and the ob-
servation  point, consideration should  be
given to the decrease of horizontal visihility
with elevation. Horizontal vistbility must
have been near zero at 300 feet above
the ground. Normally, slant visibihity down
the glide path should have gradually in-
creased as the aireraft descended.

As previously mentioned, the radar ﬁmg:-f
at Jacksonville does not reflect altitude.
However, since the radar operator testified
that the aircraft was observed to fly bevond
the outer marker, make a procedure turn,
and return inbound, it i5 belicved that this
was accomplished at the normal altitude
of 1,200 feet. 'The propeller slash marks
at the scenc indicated the speed of the
aircraft at impact to be 140 knots. The
company's instructions for this type mrcraft
show a recommended approach speed of
115 knots from the outer marker to the
minimum authorized altitude.

Evidence indicates that the aircraft was
flving in a normal manner just prior to
t1i1pnf:t and there is no known evidence
to indicate anv malfunctioning of the air-
craft or any of its components. The Haps
were extended to a position used for ma-
neuvering and this amount of flap exten-
sion is usually used in this tvpe of ap-
proach until reaching the middle marker,

Although the aircraft was 200 feet to
the left of course this is a small deviation
at that point in the approach and only a
slight correction would have heen required
to again align with the runway. The fact
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that the airplane was in a slight right turn
and almost level honzontally at impact
would suggest that the pilot was tumning
toward the localizer course, further indi-
cating the aircratt was under control.

[t 15 not unusual, with weather conditions
such as existed this day, for pilots dunng
an approach to an airport to find ceilings
and wvisibilities that wvary from those re-
ported. These variations may be either
on the low or high side. If, on the mom-
ing of the accident, Captain McBrien
found the wvisibility to be lower than one-
half mile, it would then have been his
responsibility to execute a missed-approach
procedure,

FINDINGS

On the basis of all available evidence
the Board finds that:

1. The aircraft, the carnier, and the crew
with one exception were currently certifi-
cated.

2. The aircraft’s gross weight at takeoff
was under the maximum nﬁﬂ-m!hlr: BTOSS
takcoff weight, and the load was properly
distnbuted.

3. The fight was routine to Jacksonville
and the start of the final approach.

4. No evidence of failure of the airframe,
powerplants, controls, or other components
was found.

3. The weather at the airport was mar-
ginal with local fog and restncted visibility;
however, at last report the weather was
above the carrier’s minimum.

6. Ground navigational facilities in the
Jacksonville area, including the ILS sys-
tem, functioned normally during the ap.
proach,

7. There was no operating difaculty re-
ported by the crew.,

8. There were no other known amrcraft
in the immediate area.

9. The crew applied power too late to
avoid striking the trees.

10. Trees were struck six-tenths of a
mile from the runway threshold more than
200 feet below the glide path.

PROBABLE CAUSE

The Board determines that the probable
cause of this accident was that the flight
encountered local fog and restricted visi-
bility during the final portion of an ILS
approach, and a missed approach procedure
came too late to prevent the aircraft from
descending into ground obstructions.

By the Civil Aeronautics Board:

(s/ Joseph P. Adams
fs/ Chan Gumcey

/s/ Harmar D. Denny
s/ G. Joseph Minetti

Durfee, Chairman, did not participate
in the adoption of this report.

SUPPLEMENTAL DATA

The Civil Aeronautics Board was notified
of this accident at approximately 0400,
Dec. 21, 1955. An investigation was im-
mediately begun in accordance with the
provisions of Section 702 (a) (2) of the
Civil Acronautics Act of 1938, as amended.
Six depositions were taken in Jacksonville,
Fla,, on Jan. 23, 1956, and a public hearing
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was held in Coral Gables, Fla., on Jan. 26
and 27, 1956,

Eastern Air Lines, Inc, 15 a Delaware
Corporation and maintains its  pnincipal
othce at New York, N. Y. The com-
pany possesses certibcates of public con-
venience and necessity issued by the Ciwil
Aeronautics Board and air carrier operat-
ing certificates issued by the Civil Ae¢ronau-
tics Administration which authorize the
carriage of persons, property, and mail over
the route descnbed in this report,

FLIGHT PERSONNEL

Captain Thomas Francis McBrien, age
43, was employed by Eastern Air Lines
Oct. 20, 1941, and promoted to captain
May 29, 1946. He held a currently effec-

tive airman certihicate with ratings of
airline transport pilot, single- and multi-en-
gine land, DC-3, Martin 4-0-4, Constella-
tion, and flight instructor. Captain Me-
Brien had, according to company records,
12,052 hours of pilot time, of which 2,501
hours were acgquired in Counstellation  air-
craft.

He passed a line check mm L-749 aur-
craft on Apnl 4, 1955, and an instrument
check in L-1049 aircraft on July 22, 1955,
His last hrst-class physical examination was
passed August 31, 1955, Rest period prior
to the subject flight was 16 hours.

Pilot John Jay Rinyu, ape 37, was em-
ployed by Eastern Air Lines Apnl 16, 1951.
He held an airman certihcate with ratings
of commercial pilot, single- and multi-en-
ging land, and instrument, Pilot Rinyu
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NOW A BETTER, SAFER WAY

TO SHIP SPARE PARTS
in custom-engineered cabinets by CRANG

A well-known electronics manufacturer recently came to CRAIG with a
severc “‘spare parts” headache. His problem: to make completely trans-
portable hundreds of spare parts for field equipment — and at the same time
provide quick and easy access to each individual part in order to avoid
delays in making repairs.

CRAIG's answer: lightweight, rugged, waterproof aluminum cabinets
with sturdy, removable drawers, indexed and compartmented to make each
component easy to find . . . including provisions for such *‘spares’ as com-
plete receivers and transmitters shockmounted in special slide-out frames.

Result: spare parts now travel first class in complete safety — and at
surprisingly low cost, because CRAIG has the men and the means to do a
big job economically . . . and fast.

For more detailed information and descriptive specifications, write
CRAIG today.
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had, according to company records, 9,522
hours of pilot time, of which 1,360 were
acquired in Constellation aircraft,  His last
hood check was Oct. 17, 1935, and he
requalified on L-749 aircmaft Dec. 1, 1955,
His last CAA first-class physical examina-
tion was passed April 1, 1954; therefore
he was not currently certificated according
to Civil Air Regulations. A company
physical was passed on Aug. 23, 1955,
Hest period prior to the subject flight was
| 66 hours,

Flight Engineer Charles Calvin Devine,
age 30, was emploved by Easterm Aar
Lines, Mav 9, 1935, He held a currently
cffective mirman certihcate with rating of
flight engineer. Mr. Devine had, according
to company records, a total of 332 hours
flving time, all of which had been acquired
in  Constellations He also had  4.500)
hours as a flight mechanmic mm the U. 5
Air Foree. His last CAA physical examina-
tion was taken Aug. 23, 1953. The date of
his last line check was Oct. 5, 1955, Rest
period prior to the subject flight was 15
hours.

Flight Attendant Emma Elizabeth Wil-
liams, age 21, was emploved by Eastern
Air Lines February 16, 1955, as a student
flight attendant and was prémoted to flight
attendant March 8, 1955,

Flight Attendant Clara Dorothea Rio-
seco, age 23, was emploved by Eastern Aar
Lines, October 20, 1954, as a student
flight attendant and was promoted to
flight attendant November 8, 1954

THE AIRCRAFT

N 112A, a Lockheed model L-749A
Constellation, serial number 2333, was
owned by Eastern Air Lines. Imc.  Its
manufacture was completed as a model
(49-79-12 aircraft on August 1, 1947, and
converted to a 749A on September 7
19310, in accordance with CAA specification
No, A673, Total flight time on the air-
frame was 29,941 hours. Powerplants were

four Wnght Cyeclone engines, model
T49C18391, ecquipped  with  Hamilton
Standard model 43E60 propellers.  Time

smce overhaul on the engines varied be
tween 488 and 1,337 hours (approved time
hetween engine overhauls 15 1,925 hours).
Time since overhaul on the propellers
varicd the same as on the engines (ap-
proved time between overhauls on  pro-
pellers is 3,850 hours).

Air Terminal Sought
Across Victoria Lines

London—A S14-million plan to bwld
an S-acre mternational air terminal and
airline headquarters across raillway lines
al Vietonia Station, London, has been
submitted to the Southern Region of
British Railwavs.

The preliminary plans also make pro-
vision for a 2,000-car multi-floor garage
with mechanical parking equipment.
Room 15 left for a helicopter landing
platform which can be incorporated at
the stage when the decision to create a
central helicopter station in London
has been made.
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Complete Missile
Organization

needs men with

PhD MS BS

Fulliy integrated program covers Mﬂﬁ’jllqﬂﬂ
of mojor missile building, Inlarmnlmin!:ll
NAVAHO just one of over 100 sub and maojor
projects, Very interesting engineering cli-
mate, Excellent prospects in growing opeéra-
tien. Openings now!

MISSILE ELECTRICAL: SENIOR RE-
HEARCHPOSITIONS AREAVAILABLE
FOR ENGINEERES with experieénce n
power generation and distribution; auto-
atlie conlrols, Insiromentation, aulao-
matic ground check oul and service sys-
temis, loglenl dezign and circuitry anil
automatiec programming and compari-
HOT,

FLIGHT TEST INSTREUMENTATIOMN:
Repenrch engineers, project enginecers
and design engineera to be responsible
for component and system eNEneering
on radio data transmissgion, radar hea-
cons, radio telemetearing, tracking radat
afd alectronie computing equipment.

ELECTRICAL TESTING: Men with ex-
perience in laboratory lesting of missile
electrical systems and components. He-
gquires Ingenuily in developing new test-
ing technigues,

ARMAMENT: A seninr posaition I8 avill-
able for an engineer with an exceptional
background In electronic design to he
regponsible for evaluation and of
speciallzed forms of
equipment. Salary commensurate with
regponslibility. Advanced degreas pre-
ferred,. Other positions available for
cleciricnl deslgners, for armament sys-
tema sl components,

glpctrienal  test

RELIABILITY: Select positions availahle
for senior engineers with experiencs in
design, research or testing to perform
the following: design review analysis,
statisticnl onalveis, environmental re-
aearch, relilabllily test planning and
analysis, fallure analysls on electronic
and mechanieal systems and  caom-

ponents,

ELECTRICAL MISSILE GROUND
EQUIPMENT: This pogition requires
aevernl responsible persons for the de-
gign and develapment of
power generation, distribution aml con-
version, Requires experience in complex
electirical clrcuitrles Involving electranic
coInponent 2 insirfiumentalion afdd sulis-
maotie controls os related to the aper.a-
tion and contral of missils electrical
power plant, fueling pressurizgation, air
conditioning, and hvdraulie and preu-
e ble J'l-:r'."ll‘tE'I'I'I.E.

glertirioanl

INTERESTING BROCHUHRES on Missile
Rngineering, Important (o ambltions
CNEinmerrs,

Far sour copy, seml yvour dqualifiecations
{eard or letter) to:

M. D. Brunettl, Coordinanptor Engineering
Parsonnel, Dapt G01-C10 AW, 129814
Lakewood Boulevard, Downes, Calif,

MISSILE DEVELOPMENT ENGINEERING
NORTH AMERICAN AVIATION, INC.

NATIONAL~
COVERAGE
‘u‘_,-n.f_"‘

- ———y
]

4
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S - ¥ Y, | - — UNDISPLAYED

$2.10 per line, minlmum 3 lines. To
figure payment count 5 average wands
as o line. Box nimbers—collinits os

1 line,

Position Wanted ads are '3 of above

e 8 rate.

Discount of 0% f full pasviment is
made in advance Tor 4 consecutlve
L=t oS,

ot sihilect to Ageney Comniission

DISPLAYED

Thie sdvertising rate 15 £27.60 per lnch
for all advertising appearing an oher
thma u confrnct basis, Contract rofes
kol om PeEeEEt,

An Advertising ineh s mensured
virtieally on a eolmmn—i chlunins—
S0 inches to 4 page

Brbifoeet ta Agenoy Cdpainission.

i Send NEW ADS to AVIATION WEEK Classified, P.O. Box 12, N. Y., for Nov. i2 jssue closing Nov. <

® Me's
® Gas Dynamicists

® Controls

Ever hear of a SINGLE STAGE compressor
giving a pressure ratio of over b to 1 with an
gfficiency better than any modern multi-stage
axial?

This and more has been accomplished by
engineers at Republic Aviation Corporation,
working in the advanced field of SUPERSONIC
INDUCTION SYSTEM design.

More difficult and challenging problems exist
in designing and controlling these variable
ceometry inlets.

Creative-minded engineers on all levels of
experience can contribute to these new and
highly important components of supersonie
aircraft.

We'd be glad to discuss with you the
prospects of a satisfying, high-paid future
at Republic! Pluz—our many employee
benefits (including our now-famous 2-fold
retirement income plan), Long Island living
—the most diversified way of life in America
.+ . in sports and recreation, in eculture,

in social pursuit.

Pleage gend resume, including details
of your teehnienl background, to:

Mr. David G. Reid

Engineering Personnel Manager

FDL LI AVAT IOV
FARMINGDALE, LONG ISLAND, NEW YORK
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ENGINEERS...PHYSICISTS

NEW opportunities at
Motorola in Chicago

give yourself and your family

all the big city advantages at a
relaxed midwest pace, while you

ADVANCE YOUR CAREER

Outstanding career opportunities are
waiting at the many Motorola research
and development laboratories in the
Chicago area. This is your opportunity
to advance your career with a swiftly
expanding company, working in the most
modern and well instrumented labora-
tories . . . with liberal employee benefits,
including an attractive
plan and association with men of the

highest technical competence.

You'll like living in one of the beautiful
suburbs of the playground of the mid-
west, where there are endless social,
cultural, and educational activities to
choose from the year-round. Exciting life

or quiet life—Chicago offers either.

rofit sharing

POSITIONS AVAILABLE IN: two-way communications =« missile electronics
« radio & TV (color) « weapons systems « computer application &
design « transistor research & production = microwave systems »
servo-mechanisms « physical chemistry » metallurgical eng. « field
eng. = electronic sales eng. - drafting, design, & layout « aesrophysics
« radar & military electronics.

write Mr. L. B. Wrenn, Dept. G, 4501 Augusta Blvd., Chicago 51, IIl.

ALSO .

. there are excellent opportunities in

PHOENIX, ARIZ. and RIVERSIDE, CALIF.

PHOENIX, ARIZ. Outdoor, relaxed liv-
ing the year-round, with lots of room to

grow (on the job and off) in this land of

sunshine.

RESEARCH
LABORATORY

write to:

Mr. R. Coulter
Dept. G

3102 N. 56th 5t.
Phoenix, Ariz.

i
F

SEMI-CONDUCTOR
LABORATORY

write to:

Mr. V. Sorenson
Dept. G

5005 E. McDowell Rd.,
Phoenix, Ariz.

) MOTOROLA

RIVERSIDE,
CALIF.

Planned communi-
ties, modern shop-
ping centers, ad-
vanced schools, fine
buvs in homes,
There's room to
grow and more fun
in Riverside,

write to:

Mr. C. Koziol
Dept. G

Box 2072
Riverside, Calif,

:The Future Comes

SOONER at RMI

gOGer, hotdliss the eAaginoérs gnil scdon-

tists at America s ffrsl rocket englne company
wake it En - YiebE dwm Tubiare will esoimae
BOOOCr, vk, HS O by of our Fecopd-sefting
=fiklt

APPLICATIONS ENGIMNEER

A responsible post, working with military and
T R o T T T T o R v 1 b |I||I]I||I'ﬂrlll'lln [or nir-
praft posaipes, valves, igaltlon systeme and te-
bitodd  prodiicts. Experlence selling alreraft
cotngeeiien s Risoessg ry
You will organizs programs to apply existing
il nmew lisdegns to o all rtepes of atreeafn nnd
| il =mflics Invnlves tecling@al linisoo with rns-
tinimneer= to liseiiss megulrements and deteroine
mppiicntions, You should anderstand sonsteade.
tiom, operation and  perforinanee of  power
lants, Koowlslge of military contracts ond
alrirane industry desivable. Age to 480,

TECHNICAL PLANNING ENGIMNEER

Advance Design
Al 5 yenrs” experiencs (mo=tly mechanical) |
in high-porformmanese torkmoreket engine desicn
i= afesirm il |':'|.||-'|||-'rll'l' spverlal  Feee Bapandndd, e
clhiplinge thrst chamibors gocd tarbapomips. Tur-
Feorjast eephmimnes eXpmerienece s albeo desirml, thoagh
fpisl eseeerif il

Work will involve deteriindng future propol-

i Faspinireients, evnluating, amnd crepting de-

sigti= for proadocts o et e,

' U.5. CITIZENSHIF REQUIRED

Lot win disciigs gone gualificalions, ol © o Do
i (P Doncfifa, in defadl with gyun

| TRl RTATT _'r-'l P p s i I I|'|.:'||I.'|||ir|!'_l i e Ll |'| FEa -|]'r]|]'

BipdiE A POl iRl o

| PERSONMEL MAMAGER

| REACTION MOTORS, INC.

“hHwEf in Rockef Power™

&0 Ford Road Denville, N. 1.

_ Al e with the
‘ Olin Matlhibeson Chemileal Corge
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The proof of the pudding

Not long ago this long-needed, lightweight escape cap-
sule for jet aircraft was merely an idea in the mind of
an enthusiastic engineer. Today it is a long awaited
reality which will give our pilots added assurance and
safety on their important missions as our nation’s
defenders. What turned this “hunch” idea into a realis-
tic accomplishment? The answer is creative engineering
—our specialty at Goodyear Aircraft—where transform-
ing ideas into working realities has become a habit.

Here ideas are a prime commodity. Imagination and
ingenuity are our raw materials. And to help put their
ideas to work, our engineers have the most modern
facilities available, including one of the world’s largest
computer laboratories. Here, every idea has a chance.

And many of them make the grade, as the record will
show. Both in peace and in war, our engineers have
turned their ideas into significant accomplishments that
benefit nearly every aircraft in our skies. Airships,

They’re doing big things at

missiles, electronic guidance and computing equipment,
structural materials, plastics —the list is long and broad.
And it’s still growing,.

This continued growth and diversification demand that
our engineering staffs be expanded both at Akron, Ohio,
and Litchfield Park, Arizona. Opportunities are unlim-
ited for creative engineers in all specialties. So, if you
have faith in your ideas and confidence in your ability
to make them work, there’s a challenging career waiting
for you at Goodyear Aircraft.

Salaries and benefits are, of course, liberal. And if you
wish to continue your academic studies, company-paid
tuition courses leading to advanced degrees are avail-
able at nearby colleges.

For further information on your career opportunities at
Goodyear Aircraft, write:

Mr. C. G. Jones, Personnel Department, Goodyear
Aircraft Corporation, Akron 15, Ohio.

GOOD/YEAR AIRCRAFT

THE TEAM TO TEAM WITH in AERONAUTICS

AVIATIOM WEEK, October 2%, 1956
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EMPLOYMENT OPPORTUNITIES

| AHQ ffVﬂ"Hﬂuwwaighrs" in engineering and mtn*u:gam‘unt-cl't-;é |

men with a wide range of experience.

AR, FN € offers positions which will give an unrivalled knowl-.

edge of the engineering field.

AHQ INC manages, operates and maintains the wind tunnels
| and engine test cells of the Air Force’s Arnold Engineering De-
velopment Center.

AFRO, FNC . engineers work and associate with major propulsion
and airframe manufacturers and their latest projects.

AR O, FNCChas attractive incentives: longer vu:m-inns, liberal
hospitalization, retirement and insurance benefits and a new,
fully accredited, company-sponsored, graduate degree program.

Write: Lee C. Kelley, Box 162 - l

i

TULLRHOMA, TENNESSEE

A subsidiary of Sverdrup & Parcel Inc., 5t. Lowis, Missouri

ARNOLD ENGINEERING DEVELOPMENT CENTER

88

VICKERS

INCORPORATED
OFFERS

THE FOLLOWING
OPPORTUNITIES

AIRCRAFT SALES ENGINEER—SR.
POWER PLANT SPECIALIST

Engineering degree with knowledge
of gas turbine engine—engineering
or related accessories.

AIRCRAFT SALES ENGINEER—SR.
MISSILE SPECIALIST

Engineering degree and experience
with missiles or missile systems in
the engineering or sales end.

AIRCRAFT SALES COORDINATOR
INSIDE COORDINATOR ENGINEER

Engineering degree and experience
with aircraft, aircraft engine, mis-
sile or general sales.

Phone R. E. Barlow
Liberty 9-1122

or address replies to

VICKERS INCORPORATED

Administirative and Engineering Center
Box 302 Detroit 32, Michigan

h = E— pE—

EMPLOYMENT OPPORTUNITIES

SYSTEMS and PROCEDURES
ENGINEER
ADMINISTRATIVE

A leading mid-west aircrait manufac-
turer has an excellent supervisory open-
ing for a qualified man 1o head up a
Administrative Systems and Procedures
Department for a large engineering
division. This position will require co-
ordination with manufacturing and
other company divisions. Applicant
must have a good working knowledge
of engineering orgaonizations; college
degree; 5-10 years experience. Excel-
lent salary and ocutstanding iringe bene-
fits. Send brief resume to

P=3250, Aviation Weel
30 N. Michigan Ave., Chicaga 11, Il

AVIATION WEEK, October 29, 1956

= new slant on

SKYWRITING

' New methods of instrumeéutati{m and data
pmszessing have nhanﬁ?ed the f ac;: of flight test, Tnd??,
it's ﬁ'bunanza }).f electronic adventure wherée
airc:i;aft wril:e their own test history through telemetry.
.ﬁ}nd nowhere is management interest in this field
mﬂ:!i: .evident than at Chance "v'i:!ughl where flight Seit
}and instrumematﬁi.%}n engineers find ﬂq_tstandilig
. incentives 'i}nd equipment, |
e A ﬂepaf!mﬂnt of theilf--.f:.wn, fnr example, where flight
| I_f:s.t specialists maﬁ advance to top tﬂch;nical‘-
| 5 adnﬁgiﬁtrﬁtive positions. -
] Mﬁ&;‘é“}?mnd st on equipment, including |

>,
¢entralized and mobile automatic data reduction

>
instrumentation facilities fxfuhich incorporate )
analog equipment and P"IF:"M;'FH and FM/FM
telemetry systemis.
¢ Freedom to ::undi::_:t electronic research and to buijld
up, install and field test their own designs. |
e A complete Instrumentation Laboratory to facilitate
exploratory wuri-:\ in 1astrumentation, }
You'll want to know rr_}ore about our emphasis an
Experirﬁﬂnlal flight tf.:siL particularly if you are an
electrical or electronics engineer. You can get full
details — and an evaluation of your qualifications —

by addressing a resume of your education

and experiénce to:

Enginecring Personnel Dept. 10-3
CHANCKE - .
QIFIGHT ArFrRCRAFIY
Fﬁ#ﬂ".ﬂ_ﬂll?fﬂ-ﬂliiﬂlﬁ rao xasg

-
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HOT TIP

(For Flectronicists)

The big count-down has begun! In a matter of
months, the tip of a Martin rocket will travel
through space at a speed of 5 miles per second—
and moments later the first man-made satellite
will reach its orbit.

This event, the first of a series of 12 in the
Martin-Navy VANGUARD program, will com-
mence a new chapter in the short but execiting
story of electronies.

Today, no other engineering organization 1n
the world is more concerned with the outer-space
electronics problems of tomorrow.

If vou are interested, contact J. M. Hollyday,
Dept. AW-10, The Martin Company, Baltimore,
Maryland.

MNVT 2 T F Ny
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APPLICATION
ENGINEERS

A long established manufac-
turing concern., due to an
expansion program, has im-
mediate need for qualified
application engineers. Indus-
trial Sales experience of
aircraft elecirical compo-
nents and an engineering
degree or equivalent re-
quired. Positions open in
California and Metropolitan
New York areas.

Write letter of application giving
full particulars te our Employment
Deparimenl.

SCINTILLA DIVISION
Bendix Aviation Corporation
Sidney, New York

AT 1

Engineer, ME AE EE

NUCLEAR AIRCRAFT
ENGINE TEST

Thare = 5-|.'||||-|'|_|'.I[L|_' different mbout
W nreds of engineering I|'.'-|.!'-i'l'lll.'ili.'l'
in alreratt nuclear propulsion. Old

lcille muosl e adapted 1o the devel
opiment of new talents

At General Eleciric's ANF Depart-
ifienl A chreer OGPpOortanily o im [_h"'
applicnulon of atomic ¢N&EFEY Lo air-
crafi now awnliz the qualiffed engi-
(3 1kl

The ORIl on now open i one of fm-
portance, invelving responsibility
it miiLjor e 1eBLITE ]|]'-.'_l||{'|'FI.F||
af unigqus power plant configura-
tion, ax well as some degign and
development waoark on power plant
components, 1 to 3 yvears eXperiencs
in desten, development or Dest of
complex, high performance ¢ngi-
neer equipment reqguired,

Fublication of research results in
the approprinte classified or open
liternture s encournged.

OPENINGS IN CINCINNATI, OHIO
and IDAHO FALLS, IDAHO

Addreas replies in eonfidence, stafing salary
regquirementa, fo location pau prefor

J. R. Rosselot L. A. Munther

P. 0. Box 132 P. O. Box 535
Cincinnati, 0. Idaho Falls, Idahe

GENERAL @3 ELECTRIC

W
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EMPLOYMENT OPPORTUNITIES

ENGINEERS ‘7“”

G M’s long-standing policy of decen-

tralization creates unlimited opportunities for
qualified Electrical, Mechanical Engineers and

Engineering Technicians.
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DEVOTED TO
RESEARCH

Avmmcs — MISSILE GUIDANCE
~JET ENGINE FUEL CONTROLS — COMPUTERS
— COMMUNICATION EQUIPMENT — CIVIL DEEFENSE

AC'S new, modern 225,000 AVIATION—AUTOMOTIVE ELECTRONIC PRODUCTS

square feet, glass-masonry, alu- all {JHer you pirsuna"}*,ﬂppnrtunities tl‘lat demand

minum plont (being built in sub- . ; .
urban Milwaukee) is ancther step imvestigation. To arrange persnna], cunﬁ&enhal

in GM’s Electronics Division’s interview in your territory, write tuclay to

Mr. John F. Heffinger,

Supervisor of Salaried Personnel.

Permanent, Progressive Program,

For o confidential opinion as to how YOU
con fit BEST in our Challenging Progrem
write fo us today.

AC THE ELECTRONICS DIVISION
General Mutnrs Corporation

Milwaukee 2. Wisconsin Flint 2, Michigan

AVIATION WEEK, October 29, 1054 71



EMPLOYMENT OPPORTUNITIES

EXECUTIVE OPPORTUNITIES
IN THE GESSNA SALES DIVISION

REGIONAL SALES MANAGERS

* Executive management experience necessary in initiat-
ing and administering sales programs.

® Experience in
organization.

supervising and directing a sales

* Aircraft Background desired.

REGIONAL SERVICE MANAGERS

® Travel out of and headquarter in Wichita.
¢ Aircraft maintenance background desirable.

¢ Must be competent pilot.

PARTS MERCHANDISING MANAGER

* Must develop and administer a spare parts merchan-
dising program.
¢ Must aid dealers in setting up and operating parts
departments.

¢ Must have automotive parts experience on zone mana-

ger level.

CESSNA

If you meet these requirements and are interested in an unlimited oppor-
tunity with the World’s Leading Producer of Executive Alircrait, send your
resume and recent photograph to the Prolessional Placement Supervisior,
Dept. AW, Cessna Aircraft Company. 5800 East Pawnee Road, Wichita,

Kansas. (Neo phone calls, please.)
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SYSTEMS
EVALUATION
ENGINEERS

Inertial Guidance System for
Advanced Air Force Missile

Unlimited opporiunity for professionn]
rrowth for engineers with eXperleice
in the following arens:

SYSTEMS ANALYSIS—Evaluation methods
and fechniques, data reguirements, error
analysis,

R llﬁ,,ﬁfiﬁﬁiﬁ'a??‘iﬁéﬁ.ﬁ%ﬁ???%ﬁf

e R
__\.-.:;l:\.'\-'\-'.'gu'\.'\.
P e

S
PROJECT EMNGIMEERING—Flanning Ffunc- e
tions, program scheduling, facility re- o
quirements, T.,E
DATA ANALYSIS—Analeg and digital %3
data reduction procedures and egquip- i
ments.
INSTRUMENTATION—Electrical and me- i
chanical design of ground and airborne o
instrumentation, :E:'E

S

TELEMETRY—Ground and airborne telem-
ptry systems and ftelemetry checkoul
equipment.,

Fameard eanfldenflal rosirpin .T!: r:e"i"l'f-
eree popleel ielfhoulf BeNFE orm s iap,

Technical Personnel Dept. 674

ARAa

Division American Bosch Arma Corp.
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Roosevelt Field, Garden City, L. I, N. Y.
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AIR FRAME

Nationally operating firm with diversi-
fied products has an expanding air
irame sub-contract division that is highly
respected in the indusiry and can oller
exceplional opportunities to gqualilied
men in the lollowing llelds:

Estimating
Coordinating
Process Planning
Tooling
Production Engineering
Production Control
Supervision

We are seeking men with air frame ex-
perience who are personable, capable
and who want interesting and challeng-
ing work with opportunities for ad-
vancement. Midwestern location. Send
resume of education, experience and
present earnings to Personnel Manager,
The Brunswick-Balke-Collender Com-
pany, Muskegon, Mich,

i IIIJ||||||||||||||IIHHMWUIJJI||||||||||||||HIHWI|||||||||||||||||||Ilﬁﬂllﬂﬂllﬂllll|||||||||E?]lllllllllii.’.|||||||||T‘JJ||||||IH!II|||||||1|||||||||l||IJl||II|||||||||| @ T

DEPARTMENT
HEAD
AERODYNAMICS

—T0O $16,000

Expanding west coast missile
manufacturer has opening for
man to head up the newly com-
bined aerodynamics and flight
control sections.

10 years minimum experience.
Prefer advanced degree in
Aeronautical Engineering and
ability to participate actively in
flight controls analysis. Super-
visory experience required.
Facility interviews offered to
qualified responders.

Reply in confidence to:
P-3254, Aviation Week
P. O. Box 12, N.Y. 36, N.Y.

CHEMISTRY

PROPELLANTS
ENGINEER

To the wmn whoe Jolns oar technieal
planning depmrtinent, wo oflier an
fini=nal oppirtanity to paoneser
with thee Gran that s Kuewn for its
plonecering Teaderslip in the rocket
imdustey, Reaction Motors. Toe,

YRl svork ot fiir ek e |,l1u|:|11|.l|::
fennt Wil Inelude prelimingry lesign,
Iong rangy plinodog, eagleering
poaly<is mml mlvimesd desizgn ., oaldl
In the gren of solid propwliants,

Woor =<honid hdeve g soiwl hnekeround in
the internnl ballistles of salid pro-
pellibt=, theoretical anl practical
pxperience with the desizn of sollid
propellant gralos, nnd dlso Enow how
fo integrnte Erin, oml case desizn,

U.5. Citizenship Required

Mlease send conijilete resnme o
confidence, including salary re-
gl rements, to Porsonnel Manager.

REACTION
MOTORS, INC.

“WERiral tn Rocket Power'”
GO Ford Itowd, Denville, Now Jerscy

AfRnEated swlth the Olin Mathleson
Clhipmieal Corp.

AVIATION WEEK, October 29, 1956

District Representatives

WASHINGTON & DAYTON

Major manufacturer of air-
craft engines and a leader
in the field of propulsion
systems is seeking 2 repre-
sentatives, one for Wash-
ington, D. C. and one for
Dayton, Ohio. High level
and challenging position for
an individual possessing a
thorough knowledge of mil-
itary liaison duties and ca-
pable of earning up to
$15,000 per annum. Send
complete resume including
current earnings, education,
and experience to

RW-327ER, Avintlion Weak
Clnen, Advy. Div.

P, L, Bax 13, N, T, 36, N. T,

All replies held
strictest confidence.

P. 0. Box 1850

ME. PROMOTARBLE
ENGINEER

TO S10.000

We need a couple of junior engi-
neers ready for heavy responsi-
bilities. We are expanding in
electronics, need fop talent and
pay top prices.

Write in confidence fo:

P-1941—Aviation Week

Classified Adv. Div. P. O. Bex 12,
Mew York 36, N. Y.

HELICOPTER PILOTS & MECHANICS
JOB OPPORTUNITIES AVAILABLE

Ball 47
Sikorshy 5-55
Sikorsky 5-538

ROTOR-AIDS, INC,
Yoantura, California

e —"

ENGINEERS

Ir you have been looking for u:n Fraplovment Lgvhey
that Ix skilled In the STATE OF THE A il
Technical Heerndument and RELIABILITY I'JF IN-
FORMATION concerning positlons, why pot com-
munleals with us at ones|

FIDELITY PEREONNEL SERVICE

1218 Chestnut St. Phila. 7. Pa.

Speclalisty In Aciofion and Eleetronilcs

AVIATION WEEK, October 29, 1956

EMFLOYMENT OPPORTUNITIES

| —

HERE'S WHAT YOU CAN |
LOOK FORWARDTO ASA...

FLIGHT ENGINEER

e A Career with a Future
¢ Retirement Plan

¢ Annual Sick Leave

¢ Paid Vacation
e Group Insurance

WITH

¢ Liberal Free Transporta-
tion for You and Your
Family Each Year

e
# Y
: ‘ w
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Yes, here is a career opportunity with a
real future! You not only get all of these,
and many more, benefits as a TWA Flight
Engineer—you start out at £330 per month
as a student—$485 per month as a Flight

Engineer plus regular future salary increases.
Beginning with the third vear,
Flight Engineers receive monthly baze pay and
gunarantee of 60 hours of flight pay.
Here are the qualifications: Between the ages
of 23 to 35; normally 5’7" to 6’2" inclusive:
high school diploma or equivalent; pass CAA
Class II physical (no waivers). Technical quali-
fications include: Broad A&E experience and
must have CAA A&E Licenses before entering
training class; pass examinations for student
flight engineer.
There's a wonderful future waiting for you with

TWA. Write today to Mr. R. Paul Day,
Employment Manager.

TRANS WORLD AIRLINES
MUNICIPAL AIRPORT

dividual opportunity and recognition for each Engineer hired.

-I .

{ résume to

L'AH‘S AE CITY, MO,

ELECTRICAL
MECHANICAL

Inertial
Guidance

§W

R e
8
e R
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Enjoy Challenging Opportunities in the further development
and systems testing of Inertial Guidance Systems and their
Servo Loops in the most versatile laboratories in the country.

Work with the top men in the feld and with the finest
test, research and development facilities. New plant being
added in suburban Milwaukee as a part of Major, Permanent,
Expansion Program.

AC will provide financial assistance towards your Master's
Degree. A Graduate Program is available evenings at the
University of Wisconsin, Milwaukee.

GM's long-standing policy of decentralization creates in-

Recent EE, ME
Graduate
Inquiries

Also Invited

Milwaukee offers ideal family liv-
ing combining small town hospital-
ity with every metropolitan shopping
and cultural advantage.

For personal, conhdential inter-
view in your locality send complete

THE ELECTRONICS DIVISION
Mr. Jobn F. Heffinger
Supervisor of Salaried Personnel

GENERAL MOTORS CORPORATION

MILWAUKEE 2, WIS
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EMPLOYMENT OPPORTUNITIES

ENGINEERS
E N I R PHYSICISTS
MATHEMATICIANS

are invited to investigate challenging and creative work on

ADVANCED WEAPON SYSTEMS
ADVANCED TARGET SYSTEMS
in the recently organized Advanced Development Division of

RADIOPLANE COMPANY

Engineers with experience in Electronic and Electro - mechanical systems
analysis, design and development:; Aeronautical Engineers with preliminary
design experience; Electronics Engineers with microwave electronics and elec-
lronic countermeasures experience;

Physicists who have worked in operations analysis, microwave electronics and
radio frequency propagation phenomena;

Mathematicians who have experience in operations analysis and in digital com-
puter problem analysis,

We are endeavoring to staff a number of senior engineering and scientific posi-
tions, We place a premium on training and experience.

Personnel Megr., A-1
Radioplane Company
8000 Woodley Avenue
Van Nuys, California

Send complete resumes to:

Royal Aircraft Needs

SALES EXECUTIVES

Extensive expansion program makes it nec-
essary for us to add two high coliber sales

TWO

“ROYAL™

OPPORTUNITIES

WITH

ROYAL
AIRCRAFT,

PRODUCERS OF

AMERICA'S
ONLY ALL NEW

FIVE-PLACE
TWIN ENGINE

| AMPHIBIAN,

“ROYAL
| GULL”

axacutives to our staff.

eVICE PRESIDENT — SALES

Top-level management background neces-
sary to organize and direct extensive sales
program. Aircraft background preferred,

o REGIONAL SALES MANAGER

Must have considerable experience in or-
ganizing and supervising distributor opera-

tions. Current pilet rating desirable. Must

be free to travel.

If you can meet these requirements and are
~ interested in a real challenge, send your
resume and a recent photo to

MAX |. BLACK

Royal Aircraft Corp. midvevecons

(Subsidiary of Keorney & Trecker Corp.)

P4

I Wesk,

REPLIEAS § Hor NagJdr Addieecas fo affioe nearest you
/e This pulilication Clossificd Ade. .
NEW YORK: P, GO, Bar 12 (d6 )
CHICAGD: 328 N, Mirkiyan Ave. {11
NIN PRANCISOO ) 68 Post S&, b4
LOK ANGELES! 1125 W. Gth (. rI7)

POSITIONS VACANT

Electrical Designer or System Engineer: For
development and engineering of complex elec-
trical and electronie devices integrated into
pver-all aireraft control systems. Eleetrieal
Engineering degree or equivilent and 2 or
more years exXperience required in alrborne
fire control, optical radar or navigational
svatems. Excellent facilities and opportdn-
ties available to men seeking identity with a

fazt moving engineering group. Send reply
to Chief of Engineering, Chieange Aerial In-
dustrigs, Ine., 1980 N. Hawthorne Ave.,

Melrose Park, [l

Wanted—Manager, fixed hase type operation
on large municipal airport. Distributor for
well known aircraflt. Apply P-3269, Aviation

POSITIONS WANTED

Airline Pilot secks employmeént. 7000 hours.
1500 hours Convair captain. Written altp,
Two vears to citizenship. Family, resume
first letter. PW-3166, Aviation Week,

Air Force contracts can be obtained for you
by experienced Dayvton representative, PW-
3261, Aviation Week,

e —

Scheduled Alrline Chief Pilot 10,000+ brs.
Brond administrative, technieal amnd fAight

| backeround. Desires executive pillot position
with company afferding future and oppor-

| tunity. Age 34, married. PW-3275, Avian-
tion Week.
Executive, Assistant. Administrator, Contract
Nogaotintor, Military Sales:. 16 ¥Yeara execu-
tive experience, Munulacturing, prime -"ll'll'i_
sub-contracting, military sales oani 1-':‘:-1_]'
Frocuremeant. -'||.l:l||.].'|.'||'ll.|.'l'| in mosi girernalt
conters. Will travel, College education, Re-
tired officer. Age 46, Phone Mureay 4-6 1103
oFf Write Box 131541, Wichita., hansas.

SELLING OPPORTUNITY WANTED

Manufacturers Agent twenty years as engi-
neer and anler manager in aireraflt and auto-
motive felds wants new lines lor aireraft,
missile and industrial acecounts in Ohto and
Michipan. RA-3260. Aviation Week.

EXECUTIVE ENGINEER

For leading, large prime aircraft manu-
facturer. Must have heavy experience
in engineering aodministration, Will be
responsible lor all engineering man-
power conirol, estimating, systems and
procedures,

The man we want is now probably
wailing for a chance like this bul
stymied due lo no top opening in his
organization. Concerned personnel in
our organization are aware of this ad
and all inguiries will be handled in
sirictest confidence. Salary is open as
we know we must pay a top price lo
gecure the right man for this responsi-

bility.

Send resume {o

P-32532, Aviation Week
rof N, Michignn Ave,, Chicago 11, 111,

- ——————————————

AIRLINE CAPTAIN I

Desires position as executive or corporation pilot.
Domestic & International experience as Caplain on
I multi-engine alreraft. Currently flying as same. I
Excellent background in sales and organizational
duties. Age 31, helght 1", weight 167. A com-
plete flying and personal resume available on re-
guoest.

1 PW.d27H, Aviation Week, _
Class, Adyv, Tiv., T% O, Box 13, New York Gil, . 3
—— r._ = —

ANYTHING within reason that is wanted in
the field served by Aviation Week;, can he
aquickly located through bringing it to the
attention of thousands of men whose inter-
¢xt is assured because this is the business
paper they read.
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CLASSIFIED SEARCHL'GHT SECT,ON ADVERTISING

BUSINESS OPPORTUNITIES

|
HANGARS

Deal Directly
with Owner

I U.5. Navy type,
120° clear span
by 200° depth
Dears 120'x28°

All Sieel Constructed. Excellent mone-
tary saving and good delivery if you
ore considering r?m construction of o
hangar of this size,

TRADE-AYER COMPANY
Linden Airport Linden, M. J.
Hunter G-76%0

Immediate Delivery

We steck, overhaul, ond install

PRATT & WHITNEY WRIGHT
R1830 R1820
—75, =92, —94 —202, —56, —72

R985 R1340 R2000

aond our most popular DCJ engine

R1830 - SUPER - 92

ENGINE WORKS

Lambert Field Ine. 5t. Louis, Mo.

’

LEEWARD AERONAUTICAL
l SALES, INC

P.O. BOX 233, MIAM| 48, FLA.

HELICOPTER |

Hiller—Model UH-12B. Very low air-
frame and engine time.

Pertect Condhion.

EAST COAST AVIATIONM CORFPORATION
Bedford Airport Lexington 73, Masa,

CONNECTORS | |

I STOCK DELIVERY—AUTHORIZED DISTRIBUTOR
BENDIX CANNON DAGE IPC WINCHESTER

2103 Market 51, 'hila. 3, Ta,, L0 7-5985

HAROLD H. POWELL CO.

keep your weather eye out for ‘

Weather Eye
imene’  Flight RADAR

custom fitted te your plane
P. O, Box, Bridgeton, Mo. l
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FOR SALE | —

We are owners. = '

EQUIPMENT - USED or RESALE

WRIGHT-P &

ENGINES & PARTS

R1820
R1830
R2600
R2800
R3350

b L

- fAL EL'FFR*N ; A, 7139 Vineland Avenue,
T AN e .

2’ | po MNorth Hollywood, California
il E i s ¢ = E il

IE[]HF”RA]‘IHH STanley 7-8374

MARTIN 202

IDEAL FOR
AlR BORNE
ELECTRONIC
TEST BEDS

—~—" " FOR SALE

Fast - quiet — the fastest and quietest of post-war twin-engine
aireraft (270 m.p.h.).

Spacious cabin— will provide executive interior of superlative
size (912" wide x T tall x 33%’ long).

Modern — low-wing, flush riveted, trieyele gear, built-in hyvdraulic
steps at rear.

In excellent condition — operated in scheduled airline service
{(engrines zero T.5.0.).

REASONAEBLY PRICED — Will also consider long-term lease,
This aircraft identical to others currently used by scheduled airlines.

Believe scheduled airline maintenance can be secured. All airworthi-
ness directives current. Send inquiries direct to owners —

PIONEER AERONAUTICAL SERVICES

615 Meadows Bldg. +« Dallas, Texas * FOrest 8-6182
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SEARCHLIGHT SECTION

Inspection

Maintenance
instrumentation

Modification
Overhaul

WORLD’S FOREMOST

LODESTAR
SERVICE CENTER

LEAR

AIRCRAFT ENGINEERING DIVISION

Sonta Monica Airpart, Santa Monice, Califarnia
Siliees of the incomparable Leardiis. C-46F Passenger—50 Payloader seats, |

Deal Directly
with Owner

DOUGLAS
DC-3

Fully equipped,
good  airline ras
dio, 26 passanger,
Wright powered,
currently on leaspe
o major sohed-
uled airline, boing
used 7-10 hours
daily,

Radar

Interested in sale leass back. straight
lease or will consider outright sale.

Interiors - On leng term lease, monthly rental
- lowest ever offered,
Engine Change
- TRADE-AYER COMPANY
Exteriors .. ! Linden Airport Linden, N. J.
Hﬂ[ﬁﬂ Hunter 6-7650

LEASE

AVAILABLE IMMEDIATELY

new inlerior, zero-time throughout. Will
lease for U, 5. or foreign operation.

F TO 10

R.C.A,

CORRECT RADOMES for X or C BAND

Cmly /W has  the reinforced double-shell
idlelectrie radome recomimended for X-Hand
iigh transmidsston efcieney and bigh strire-
tural strenzth with noe comipromise or logs—
sprizidl oF nny  Kind.
Wenther-tight fitting. lvakEproof, guiet. Waoan't
vibrate loose, Lowest in=tallntlon eost.

m rregfriefioce of mir

strunment pancl,

Remmert-Werner i

Ing, of Inc. of Ine. of

5t. Louvis Florida  Toledo CONVAIR 240 or 3.‘:“}

Lambert Field Pompane

INSTALLATION

Bendix RADA X= Eun:l .
Collins CiBind P. O. Box 184 Cable; Airland 1 |

Beparately hinged radome and seanner, for
pasy disconnedat gl mlju=ting=——npnecdsniry for
frecutrg e antenng faning,

Alrcralt localed at Miami Inlernational
DAYS' Alrport.

NATIONAL AERO LEASING CORP

Miami 48, Flo. ME: 5-0734

WANTED |

LOCKHEED LOADSTAR

Must Be Clean, Well Equipped
and Ready To Go

W-32405, Aviation Week
Cla=zs, Adv,. Div., P.O, Box 12 N. Y. 16, N.Y.

Quick access to in-

Beach Express Airport
Sand Complete Infermatien ond Price to—

Llodestar DC3 Beech | W-2208, Aviation Week
Specialists in Conversion Maintenance Overhaul 1125 W. 6th BtL,, Los Angelea 17, Calif.
WANTED
WANTED
SUPER TWIN BEECHCRAFT
1955 or 1956 Model | DC-3 OR C-47
Must Ba Converted and Ready To Go

Must Have Low Time -

Clasa. Adv. Div., |

Price
W-=3243, Aviatlon Werlt
L Box 12, N.Y. 36, N.Y

- State Lowest Cash
W-=3247, Aviption Week
Class, Adv. Div,, P.O, Box 12, N.Y. 38, N.Y.

Munlcipal Alrport

COLLINS
BENDIX
SPERRY
LEAR

for the BEST MAINTENANCE » OVERHAUL » MODIFICATION » INSTALLATION

"Take a Heading for Reading”

READING AVYIATION SERVICE, INC.
Phona 3-5155 Raading, Pennsylvanla

RADAR - DME

aq AUTOMATIC PILOTS
AIR /
mcmwﬂ r.usmmr"c NAVIGATION AND

FOR SALE

Three HS Sikorsky Helicopters with Ia_rg; in-
ventory parts. sStinson Field Aireraft P, 0.
Tuéﬁiult_r?iﬁ San Antonio, Texas CApital

MNew EEH a7 Dll'.i Helinnpll:-r parts, 15 off list.
Stinson Field Atreraft P, 0. Box 1738 San
Antonio, Texas CApital 4-8434.

C-125 Northrop Trimotor Plane, excellent
condition, low time. Sell or trade. Stinson
Field Aircraft P. . Box 1738 San Antonio,

Texas CApital 4-H434.

F-51-D North American Fighter Planes, lim-
ited quantity, low time, excellent condition.
ready tao go, Sell, trade or lease. 5Stinzon
Field Alreraft P, 0. Box 1738 San Antonio,
Texas CApital 1-E434.

For Sale—private airport near N. Y. City
incls. hangars warehouse. Ing. Jansan Co.
305 Broadway, N. Y. City.

IMMEDIATE DELIVERY
R-1830 — R-2000

CYLINDERS CRANKSHAFTS
& MASTER RODS

Associoted Products of America, Inc.
175 Fifth Ave., New York 10, N. Y.
ORegon 4-0310 Cable: APROAMER NY

Lambart Field
5t. Lovis, Mo.
4 inc. PErshing 1-1710

has factory fresh, dated

DEICER BOOTS

DC3 Lodestar Beach

PHONE GENESEE 7201 COMMUNICATION SYSTEMS

F 51-D
North American Fighter Planes,
limited quantity
Sell, trade or lease
STINSON FIELD AIRCRAFT

P. O, Box 1738 San Antonia, Texas
CApital 4-8434

FOR SALE—~GRUMMAN MALLARD

Berial =1-50 class: Modal 73 exeellont throughout:
accumulated total flying time 8730 hrs. to date since
naw: two spare engines chromed cyl. zero time singe |
major ovecrhaul. OPEN TO NEGOTIATION.

I EVEREADY
BDS HMousatonie Ave Bridgeport, Conn. l

" PROFESSIONAL SERVICES

KIREY AND COPE ASSOCIATES

HUMAN FACTOIS
Consultatlon on the design and utilization of me-
chanical and electrical oqulpment to sult man's
physinlogical and psychological capabllinies,
specinllsts In the cross-application of physical sci-
ence and engineesring with blology, mediclne snd
psyohology.

1515 HRamblewood Hoad Haltimore 12, AMd.
Tel. 1D I-3600 or PE 2-B830

UNUSUAL OPPORTUNITIES

can be found each week in the

SEARCHLIGHT SECTION OF

] lVIlTIﬂH WEEK

A | = P O R T

40 min. to Wash. —20 min. to Balte,
Complete facilities — no waiting

FRIENDSHIP T, i
i ‘\ car, limo, &

LB R N I I R I B R A R R q....l 1 '-: Amwnvsl INC.
Tn' WAEHIHGTHH—HALTIMQRE CE N i = Friendship Airport,Md.

hotel reservations.
PAN-MARYLAND

v \Q % CAA certified

na- repair station
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EEAREHLIGHT SECTIGH

AIRGRAFT COMPONENTS!

ALL UNUSED!

IMMEDIATE

DELIVERY

FROM ONE OF THE WORLD'S LARGEST STOCKS
OF AIRCRAFT PARTS!

Cluant

19
2
2

°7

INSTRUMENTS
ity Part No, Description
7153-300 Cantral Unit
IP0T-1H-A1 Turn & Bank Indicator
SBLBEK-0115 Ajir Speed Indicator
24113-1-20, Ra+1G Accelerometer Transmitter

4 ASA19-1BD Rg-+1%20G Acceleromeler Transmitier
57 T200 Transmitter
5 TRI100-3A Directional Gyro
1 ANSTI5-1 Direclional Gyro
i XWES1O0 Wertical Gyro
19 36007-1C-3-A1 Direction Indicalar
27 #1462 Pre-Stal Deleclor
30 &BE Magnetic Indicator
48 EA41-A% Indicator
51 AYLI2RE4S Micro Positioner
68 8%8-13Z.7 Oil Temp. Indicator
34 B828-1%2Z-% Cerburetor Air Temp,
Indicator
10 7R7-10Z-%2 Ajr Temp. Indicator
8s 797-7%7-% Ajir Temp. Indicator
87 7197-7371-% Adr Temp. Indicalor
Ba T7R7-TAL-% Ajr Temp. Indicator
8 2REVT-11-DAA Techometer
32 1310100 (RBICHL=.  Ajr Indicator
131D100)
20 412992.AA Fuel Indicator
48 254BK-56-05%2 Diff, Press. Gauge
40 10078-1 AG-AA1 Compais
5 1506307 Ol Press Gauge
18 1506313 Fuel Press Gauge
8 1516451 Fuel Level Gauge
? f24008-2B-A-A1 Liquid Level Transmilter
19 753A Intervalometer
1 24100-14B-4-A1 Hyd. Press Indicator
& EAS5%8-BP-73%9 Tranamitler
4 Mod. TISSA Telemeter
73 TTO1A Position Meler
23 TA-%B Transmitier
g BC.-733D Receiver
Quantity Pardl Mo, Manufacturer
493 G-904X ‘White Rodgerns
22 GYLC4143
12 189W
10 R1T7T0-M1 Ajrbome
1 R170-Mé&-3 Aitborne
1 R174-Mé&-9 Adrborme
2 R1T7T4-Mb-10 Airbome
1 R174-Mé&-11 Ajrborne
3 D15485-15
& D15485-14
1 164CVL-1A Mod, AT0087 Lear
2 154BK Mod. 10045 Lear
1 1564KP1 Med. 100AP1 Lear
8 164RT-2 Mod. BEOS A1 L ear
4 164DP-4 Mod. A100AFP Lear
3 1110C) Lear
4 Ri118 Airtborne
2 400)JE Mod. BC10MN-1 Lear
1 400DA Mod AT100A4 Lear
147 420DY Lear
159 4R0EC Lear
1 400F) Med. A100AW1 Lear
9 ME2ON Adr Asnociates
19 25040 Adresearch
I 154 306%6 Ajresearch
Cruanlity Part Mo, Manufaciyrer
34 MBTO036B Waller Kidde
16 WK-9RE510 Walter Kidde
1 982511 Waller Kidde
5 9B2511-M5 Waller Kidde
33 WKIBE5198 Waller Kidde
£05 BT70491 Waller Kidde
97 870979 Walter Kidde
43 METO036 Walter Kidde
& 870038 Walter Kidde
15 981564 Walter Kidde

—

Qluantity Part Mo,
144 KT0RFG-6D
25 MNE&S4
&t ‘298
8 A A 37001
56 184.T
25 196-4-5
15 40R493
4563 4A0R1201
14 SK16
67 19-100-
1. ] 10-1540-%
33 MO A 1064-1
°8 D1 100-D-1
10 DA100-D-1 A
16 D100-D-2
5% LGA-10FD
282 IV40-210
14 K1207-8-16
555 SK1813-108
T T4345-%
33 1640
13 NC2099.M13
223 243%-2
12 T433-3
44 STIR0D
5 92420-2
10 17589.%
B 90420-2-50
1 92439
15 SWATOS44 A,
20 B12906
3 702-FG-0D
3 ATDE114
21 AB18-6
233 1965-900
gL 1408
9 11145-2
B F0448-%
18 SPT-246456-19M 2
18 12-2744-79
'S 4957
TE PRYL99
4 FRI051
4 19880-2
T 29887
9 ANGETI-8 (HPLY-A1-M1)
14 H-9050-8
18% K-709-GG-6D
3 MFC-6-01
15 253592.-2
a0 SPR-2R46-146M4
2 SP4-18456-%
1 AMNLTDE-1-2
75 B326-20
B A AT13I3681
& FHRT004AM
g8 AAL1DE6TER
177 504930

Description Cluantity Part Mo, Manulacturer
- 139 MPTE
217 T AO1AH, NYTC,
17598
ooy | 35 B pute T €
1 alto. lTrang. Lo,
ET“?:"W 76 BX341 Baliz, Trans, Co.
= 1 BX839 B T €
4 1 to. lrans., Lo,
Solencid 10 HSTY Balto, Trams, Co.
100 C9980, 276V Balto, Trans. Co,
Check
| 79 BX17-1é Balto. Trans. Co.
1 BX30 Ballo. Trans. Co.
1 BX94& Balta. Trans. Co.
3 BX49% (X12726-2B) Balte. Trans. Ceo,
1 BX&00 Balto. Trans. Co.
bris 2 BX&01 Balta. Trans, Co.
i 5 696703
T4 CT5B4696-1 Eclipse-Pioneer
1 51147 Superior Elec.
Selector 2 6&BGETE (General Electric
Supercharger o5 HQB-9 United Trans, €
":ﬂq'lll'l'lﬂl - s rsns. L=
Selector 1 R73 United Trans, Co.
Selector 2 R4 United Trans, Co.
15 R7% United Trans, Co.
g8 HBO-T United Trans, Co.
S BPRORGL SMC Mg, Co.
& RH-B200 Chicago Trans. Co,
1 PHR-200 Chicage Trans. Co,
T PHC-40 gin«]n ;rln!. Eu.
4 PHC-200 jcago Trans, Co,
E::ﬂ: I FH-210 Chicago Trans, Co.
Solectar 6 P-0130-115 Standard Transformer Co,
Relicl g PC-B404 Standard Transtormer Co.
T P-4019 Standard Transforme: Co
Quantity Part Mo. Qluantity Part Mo,
174 EYLCR2334 44 SBARSD-J4B
33 EYLCR434 423 SEA4DNI1 A
47 FD&S-6 189 SPD &5-MB1
£1 MML-2BF & A4 A9I0
26 1225D-0450.0% 3 BYLM41001
99 M300 146 12710
43 RDB2%20 26 1225D-0450-02
13 26675 314 7100F !4"_'-"-D'l: 625
21 FDAS-5 RPM Timing Molor
Regulsior Cuantity Part Na, Description
rnyg
248 RESHOO0-20 Wright
Relief 5 1820-97 Wright
Pressure 4 3350-57 Wright
1 16830-43 Pratt-'"Whitney

L]

Quantity  Parl Mo,
385 Maod, 564-2A

73 AL 599
B87 B107-19
41 #1334
443 417033
33 420313
A 416481

18 200-03-19
13 MP2 BB A,

1 R1075
18 SW4TS083
& 83A94
2 COTA4D
7 C97A%E

261 1033-4E1
28 AS55A00
18 4582-A-A LG
36 P8048

204 SBG926

393 28G940

&7 SEGYRT
] 02009
5 Trg-e AV14C 2.4V
22 LF2109-3
154 BX42.-7
160 686264

4 B0170-2-80170-1-114
51 412-5 Type PR
1527 E10514
397 417033
53 A4836%
75 483463

SPECIAL PARTS

Description

Qil Separator

Drive Assembly

Brake Line Azembly
Cylinder Lock Assembly
Crankcase Agsembly
Pump Asiembly

Drive Awembly for R1820-97
Cap Auembly

Power Unit

Turbine Heat Eschanger
Hesler Eschanger
Healer

Healet

Healer

Heal Contral Switch
Healer Ignition Switch
Blower

Contiol Box

Ballast

Ballast

Ballast

Reducer Accumulator & Adapler
Contral Valves Molor
Temperature Bulb
Dynamatar

Inverter

Water Separator

Filler

Filter

Mose Aussembly

Shal for 1830-43, 90, 92 .
Shaht

Manulecturer

East Coasl Aeronsulical
Adreiearch

Suiface Combuslion
Suiface Combustion
Surface Combustion
While-Rodgen
Surface Combustion
Dynamic Air
Wapor Car

General Elec.
General Elec.
General Elec,

Barber-Coleman

COMMERCIAL AIRCRAFT PARTS CO.

DEP'T NO. 8.5.11, 4101 CURTIS AVE., BALTIMORE 26, MARYLAND e TELEPHONE CURTIS 7-3300
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Aviation’s Only Source
for Complete Buying Information

Offers Advertisers Exclusive Advantages

T SR = =
TTETITINE. B

@ SECTIONALIZED FORMAT FOR EFFICIENT USE BY BUYERS

Aircraft, Missiles, Supporting Groups, Nuclear Power Systems, Airlines Airports and
Avionics sections are set up to provide a quick and ready locator for all products, com-
panies and their advertisements,

® BUYERS ARE DIRECTED TO ADVERTISEMENTS

Manufacturers’ product listings are keyed to their advertisements through “see adver-
tisement page’ references,

® ADVERTISER'S PRODUCT-LISTING BOLD FACE

Companies advertising in the Buyers' Guide are listed in Bold Face in the appropriate
section.

@ READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS

It's an easy matter for buyers to request additional information about your product or
service. Many thousands of reader inquiries have resulted from the 1956 Buyers' Guide,
coming almost exclusively from engineering-management men, research scientists and top
military men . . . the men who do Aviation’s buying today,

® YEAR-ROUND SELLING POWER ASSURED

Week after week, since the 1956 Buyers' Guide was published last December, reader in-
quiries have been streaming in and are still coming ten months later, even as the 1957
Buyers' Guide prepares to go to press.

® AVIATION'S LARGEST ENGINEERING-MANAGEMENT AUDIENCE

The Annual Buyers' Guide is a special service issue which last year provided the industry
with 592 pages of the latest detaileq procurement information. Included were 37,500 cross-
referenced company and product listings and 221 pages of advertisements describing
manufacturers' products and services to aviation buyers across the United States and in 88
different countries, Aviation’s largest audience of engineering-management men, research
scientists and top military men — the men who do Aviation's buying today — will receive
copies of the Buyers’ Guide through AVIATION WEEK's circulation® (industry’s largest)
and through additional circulation gained through extra-copy orders from industry, the
military and foreign countries.

@ SPECIAL DISCOUNTS ON MULTIPAGE AND CATALOG-TYPE SPACE

Your AVIATION WEEK representative will gladly help you plan your advertising to
make most economical and resultful use of the Buyers' Guine. ConTact Him or WRITE

When Aviation BUYBFS Go to Ma rkef AVIATION WEEK BUYERS' GUIDE, 330 W. 42nd St., New York 36, N. Y.

: *Average ne! poid ABC circulation December-June 1956 57,900
Fuhhshed ﬂecember 1956 Poid circulation of current issue 62,905

Be Sure Your Product or Service Is There 14 ectes I avery bvrber py of AVATION WEEKs recdur

1957 Aviation Week Annual buyers

VIATION

| G“ide D WEEK

A McGRAW-HILL PUBLICATION




Altitudes high obove ceilings for todoy's gircroft are simulated in this chamber.

Framed in this doorway...

vital questions for engineers

How will it work in the air? At what altitude? For
how long? To get the answers. nothing is spared to
provide engineers with necessary and top-notch
equipment at North American's Division.

Facilities include 16 completely equipped labora-
tories. In addition., a new air-conditioned engineer-
ing building will soon be completed.

The Columbus Division has prime responsibilities
for all North American’s aircraft projects for the
Navy—{irom concept through flight. It is a vigorous,
completely integrated organization where advance-
ment is based on individual recognition. If you are
an ambitious engineer who would like an unusual

career opportunily, you owe it to your future growth
to find out about openings in your field with us.

OPPORTUNITIES IN EVERY PHASE OF AIRCRAFT ENGINEERING

Aerodvnamicists, Thermodynamieists, Dynamicists,
Stress Engineers, Structural Test Engineers, Flight
Test lnrrmec-rh- Mechanical and Structural Design-
ers, Electrical and Electronic Engineers, Wind Tun-
nel Model Designers and Builders, Power Plant En-
gineers, Research and Development Engineers,
Weight Engineers.

{:Et the iull story. Write today: Mr. J. H. Papin.
Personnel llﬂnagnr_ Dept. 56, 10AW, North Ameri-
can's Columbus Division, Columbus 16, Ohio.
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LETTERS

Brotherhood of Bodge

Through the vears of taking Aviarion
Week 1 have been pleased with the truc
and  factual reporting on British  military
and civil aviation, To keep abreast of my
ignorance on what goes up here i England,
I have time and time again to resort to
Aviarioxn Week, [ was further pleased
to sec the “press” vou gave Bill Waterton
and his book on the Javelin, especially as
the technical press gave him such a rough
handling here.

However, when one has full page spreads
fram ill':j‘mri mt mannbackarers bt 15, ol
course, necessary to be circamspect in one's
comment,

What has really made Waterton red-out
has been the eternal Brotherhood of Bodge
of the industry here,

Mo omatter what errors are made. no mat-
ter who pets killed—not one werd  of
cuticism must be uttered. A typical exam:
ple of this was the Comet.  With the
hitherto accepted  push-throngh-or-bust at
titude of de Havillands. thev pushed through
and spraved some 90-0dd souls over the
Mediterracan,  Just how much the experts
were wrong can now be computed by the
enormously ncreased strength  factors of
the new Comet design. When Fambor
ough fnally got through bending hits of
metal they vouchsated the opinion  that
the Comet was reasonablv zood for 2,000
hr. fiying. No one asked w h\ de Havillands
and  the Air Registration  Board  conld
have been so hoodwinked by the Mau Mau
of modern metallurgy—fatigue; no one asked
such searching questions as to why two such
illustrious  bodies of acronautical learning
could have been tripped by the same snare.
If vou look at the rostrnm of the Air Regis:
tration Beard vou will find the manufactur-
ers  strongly mprm:nttd Imagine what
would lnppun n the U. 8. if Don Douglas
was appointed chairman of CAAL I'd be able
to hear the scream here in London, I have
often wondered why we do not let the man-
afacturers write out their own Certificates
of Airworthiness and save hundred of “jobs
for the bovs™?

And the Javelin, what do we in England
know about it? Only what we read in
Aviarion WEeeR and other foreign maga-
zines. In our own daily press we regularly
get releases concerning our mighty air arm,
what it will gn—-nhen we get delivery of
it,

Half a dozen obsolete or gunless air-
craft fly over London on smmebody's birth-
dav, and evervbody goes to bed, fat, dumb,
and happy! Only one paper has dared to
splash the whole post-war dreary storv of
British aviation, and Bill Waterton's hand
was responsible for that, too!

What the British taxpaver has paid out
for junk aircraft straight from the produc-
tion hmes runs mto a nine figure number,
and not in dollars. For my monev, Bill Wa-
terton is more important to the British air-
craft industry than any other single person,
if only for the sole rf::ﬁnn whilst commit-
ting the unforgivable sin in this bear Gar-
den of Eden, of having the guts to write
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the truth about the hand that has fed
ham.

In Britain, where it is more acceptable
to be pro-Soviet than pro-American, Bill
Waterton has committed professional Fari-
Kari, as does anvone who dares criticize the
Brotherhood of Bodge.

Ahicaaer.]. Coxey
49 Old Bond St.
London AW, 1., England

Business Planes

[ would like to take this opportunity to
mform von that 1 appreciate vour articles
on the Aero-Commander 650 Supes (p- 82)
and the Cessna Model 620 (p. 96) in vour
Oct. 1 1ssue,

I believe that more material concerning
private and business aviation, will serve to
make an already fine periodical increasingly
imteresting  to the business  amreraft pt]n..
and owner. Fr1 Graveanr

Graubart Aviation, Inc.
Chicago 11, IIL.

More On Models

I was very pleased to see the story on
the international Wakeficld model airplane
competition in the current issue of Avia-
Tiox Week ((ct. 1, p. 55).

Being i the model airplane business
myself. I know at first hand that a great
many pilots, engineers, mechanics, and pro-
duction workers are devotecs of this hobhy,
and that they often turn it to practical use.
I'm surc that many of these are vour
readers, and that thev, like muyself, would
appreciate additional coverage of this phase
of acronautics—particularly “with the tech-
nical slant which vour staff s so competent
to give.

Incidentally, T have been a consistent
subscriber to Aviation WeEek and its pred-
ecessors for the past 26 vears, and will tell
anvbody who cares for my opinion that
it's the best hook in the business.

Gresvitre D, Bramax, [r.
Amerncan Telasco Limited
Huntington, N. Y,

Chilled By Show

The deflated, detenomted, deglamorized
hasco called the National Aircraft Show left
me cold,

Shades of Tumer, Howard, and Doolittle,
yvou call that a Thompson Trophy Race?
It's not whit I've been used to. The
Natiomal Air Races used to be a slam-bang,
rip-roaring affair with devil take the hind-
most, not a sales countér for the hucksters
and Armed Forces,

Why spend thousands of the taxpavers’
money to demonstrate to the public that
more thousands should be spent?

What these sad davs of aviation need
i a little of the old time glamor that -
vilian pilots always supplied through buld-
g their own aircraft and flying them in
FACES.

While we're about it, let’s set the cause
of the demise of closed course racing straight
—it was purely the fault of the show man-
agement (same now as in 1949 in allow
g a pilot to Ay who was not qualihed
m anyv sens¢e of the word. He won tH
first race he cver flew m, but was killed m
his second.

If the people mnning the show and
making the profts want it all military, fine,
it’s Eur:ﬂ to make monev, But let us then
put the names Thompson & Bendix Races
put to pasture along with OX-5 and not
degrade the prestige of these names by
further carrving on of a mockery.

SPECTATOR

Answer to Railroads

The Association of American Railroads,
m a booklet guoted m vour Sept, 17
issuc (p. 41). urges the end of “prefer-
ential treatment”™ for the supplemental
airlines, It is held that the railioads are
placed at a disadvantage in competing for
military trafhe because irregular carriers are
unrestricted by regulations and  are mclu[
by the Air Force in the form of “low-
cost aircraft.”

As vou are aware. the idea that our
branch of the industry is “unrestricted by
regulations” is silly even for the railroad
propagandists, The * ‘irregulars” were nearly
regulated out of busimess prior to last year's
CAB decisions, which the railroads are try-
ing to reverse in the courts.

Competition for military passengers s
still on a price basis without reckoning of
the value of men's time saved by fight
as compared with ground travel, .ﬂl:hmmh
the Defense Department and the Senate
Appropriations Committee have stated that
time should be taken intp account.

It is not the airlines but the railroads
that are free from regulation since thev
may fle free or reduced bids on military
trathe under Sec. 22 of the Interstate
Commerce Act which the House Inter-
state Commerce Commuttee wanted to re-
peal last sessiom,

As for the lease of military aircraft,
only five transport-tvpe planes were on
lease to the supplemental air carriers from
the Air Force and two from the Nawvy,
according to a CAA compilation early this
yvear. To our knowledge, no added mili-
tary planes are being flown by these carriers.
Earlier there were more planes on lease,
but they were mostly recalled by the sery-
ices or sold. Anvhow the carners had
to invest substantial sums in maintenance
and improvements.

Kesparr K, Hovr
Dircctor of Public Relations
Aircoach  Transport Association, Inc,

Washington, D. C,
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Yes, the higher and faster atreraft and mis-
siles fly, the more vou need the kind of de-
pendability LEACH is famous for. One
“special” relay, fitting comfortably in the
palm of vour hand, can mean the difterence
between a suceessful mission and a lost plane.

The unique problems brought about by
higher and faster flight can only be solved by

special devices designed around their solu-
tion . . . . system designed. And that's where

Leach Relay has earned its industry-leading
reputation; we invite the design challenges
that others avoid . . . . build rather than avoid
the “difficult” relays. Here, for example, are
three serious aircraft problems and the Leach
Relays (each a complete, hermetically sealed
control package) that solved them . . .,

when Manhattan Island
looks like this ...

ON THE GROUND . . . . incorrectly

phased ground power could cause
serious equipment damage,

LEACH'S ANSWER . .. 9243 Phase-Sequence Re-
lav, which includes a 3-phase stall torque motor
and control switches, Unless the predetermined
phase sequence is applied at normal voltage, the
relay will not allow the main contactor to close,

IN THE AIR. .. relays must operate
from low-level indicators (thermo-
couples, subminiature tubes, small
slip rings) and shock resistance is vital,

LEACH'S ANSWER . . .. 9281, a combination of
relay and magnetic amplilier, is sensitive to 250
microtwatts, is immune to shocks as great as 50 g.
In addition it is compact and light.

ON COURSE. ... gvro compasses
drift if voltage input drops, but
the back EMF they generate
holds normal relays closed for
15-30) minutes.

LEACH'S ANSWER . . . 9267, Close-Differential
Relay, a combination of magnetic amplifier, recti-
fier, and relay which warns the pilot of a drop in
voltawe, It is not affected by shock or vibration,

I-EABH CORPORATION | LEACH RELAY DIVISION

5715 AVALON BOULEVARD = LOS ANGELES 3, CALIFORNIA
DISTRICT OFFICES AND REPRESENTATIVES IM PRIMZIPAL CITIES OF U. 5. AND CANADA
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The Wind Drift Computer, con-
ceived by McDonnell engineers
and developed jointly with
Servomechanisms’ is typical of
ourMechatronics design philos-
ophy, which assures maximum
reliability as well as minimum
down-time through pull-out,
plug-in replacement of the
individual packaged functions.
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