The New American Tradition... Be PI' ep ared

Convair is now producing in quantity the supersonic, delta-wing F-102A.
With this day-or-night, all-weather Interceptor the U.S.A.F. Air Defense
Command will be prepared to better fulfill its mission — the discouraging
of attack through the effective protection of America!
Through engineering to the Nth power Convair continues to be prepared
to help assure peace and freedom by producing aircraft
with the capabilities of the F-102A.

CONVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION

OCT. 24,1955

50 cenrs

'*-... -'_'ll —"‘i .
E .-,_‘:.-'l.-"'l_'-'_u;.'-i'ﬁ'-(:.:-t

uF 'I-ﬂ.-;hu e '|.':.."".'-_'fl-_-"||:|I



Sy
-, _'_'_-‘"‘m

|

New Holley turboprop

power control

installed in Lockheed R7V-2

One hundred and six passengers
or 36,000 pounds of cargo eruise
il .-'|n_~|-n]:-'| up 1o 44”-:I]i£l_‘!:-i-].l't’l'-
hour in the Navy's new Lockheed
KR7V-2 turboprop Super Constel-
lation. Four Pratt & Whitney
Aireraft axial flow T-34 propeller
turbine engines develop a total
of 22.000 Ill'll"."{'[ll.l‘lu'h'['r for take-off.
Each of the four 15 automatically
controlled hy a new Holley gas
turbine power control.

High performance turboprop
engines like the T-34 demand

extreme accuracy in fuel meter-
ing to maintain their hizh per-
formance ratings and at the same
time control operation within
satisfactory limits, Through a
system of accurately measuring
four separate senses, the Holley
control automatically meters
corrected fuel flows to the engine
in accordance with the engine
operating requirements.

The Holley cas turbine control
is the result of intensive research
and development to provide a
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light weight, compact means of
accurately metering fuel consist-
ent with engine requirements,

This and other Holley devel-
oped fuel metering devices have
plaved an important role in our
country’s undisputed leadership
in the design, development and
manufacture of superior aireraft.

&

VAN DYKE, MICHIGAN

Leader In The Design, Development,
and Manufacture of Aviation Fuel
Metering Devices,
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Need to save weight and space? Insure reliability?
(Guarantee fast action? Then consider the talents of pneumatics!

Weight-saving pneumatic systems use smaller lines, require no return lines

whatsoever., Even the heart of a pneumatic system — the compressor —

aids in the task of conserving weight and space. You store

air until it’s needed, building up high-horsepower delivery from

a lightweight, low-horsepower source!
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Pneumatic systems give fast, efficient performance through an
extremely broad temperature range. Because the viscosity of the
air they use remains essentially the same from —65° to | 250°,
pneumatic systems are never sluggish!

Ten -l-"

Pneumatic systems are dependable — face no serious leakage

problem. The compressor itself automatically compensates .
for any minor leakage which might occur. Furthermore, P NE UMAT' cs &

since the air used in the system cannot burn, pneumatics e, 5 L
frees you from the danger of fire! ot PP ane?
- W The words "Kidde', 'lux’, ond

d the Kidde meol are trodemarks of
¥ Wallter Kidde & Company, Inc.

We here at Kidde have a complete line of pneumatic system
components, including high-output compressors, as well as the facilities
for engineering complete pneumatic systems. If you have

a problem in pneumatics, please write us.

Walter Kidde & Company, Inc.,1018 Main Street, Belleville 9, N. J. » Walter Kidde & Company of Canada, Ltd., Montreal—Toronto
' 3



Phillips 66

PRESENTS

- It’s Performance that Counts!

For many years, Phillips 66 aviation gaso-
lines have been top performers in planes
flying in commercial and military service.
Today, Phillips Petroleum Company pro-
duces tremendous quantities of 115_1145
grade aviation gasoline, and also furnishes
the most modern fuels for the latest de-
signs in turbo-props and jets.
During World War I1, Phillips was first
o manufacture Di-isopropyl and HF
Alkylate, two pnw&r—packqd aviation fuel
components of utmost importance (0
modern high-speed performance.
In aircraft fuels it’s performance that
counts. And Phillips 66 products are oul-

] 1
 standing for performance.
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AVIATION DIVISION
PHILLIPS PETROLEUM COMPANY
BARTLESVILLE, OKLAHOMA
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In the late 1920°s, the U. S. Navy carried out its first
successful experiments in launching ““parasite” planes
from a “mother™ airship, when fighters were success-
fully launched and retrieved by the big dirigible Los
Angeles 1n flight.

Today, the U. S. Air Force has an operational Flying
Aircraft Carrier—the giant GRB-36 intercontinental

bomber which can launch and recover a “parasite” jet
fighter at high altitudes.

The long range of the GRB-36 bomber, combined with
the speed and firepower of the F-84F fighter bomber,
adds a potent weapon to U. S. Strategic Air Power.
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TOMORROW: Some day soon you may swing Maybe you'll commute from the suburbs to work on the Jetdome . . . in 19731
aboard an atom-powered jet aircraft and land at a ——

Metro-Port right in the heart of your city. -_rhﬁ‘“ be whisked from the city's Metro-Port right to your office door. It's an
idea that maokes sense for tomorrow.

If o "'new departure' in timesaving travel like this does take place, you can be
sure that New Departure ball bearings will be on the job. Already New
Departure’s Aircraft Research Program is developing ball bearings for oper-
ation at speeds of over 100,000 rpm and temperatures of 500° F. or higher.

MNew Departure ball bearings are specified today on all forms of trans-
portation because they hold friction to an absolute minimum, support loads

from any direction, keep parts in perfect alignment, require little or no upkeep.

If your present-day product calls for future improvements, call on New
Departure. You'll benefit from nearly 50 years of ball bearing experience.

WEVY DEFARTURE = DIVISION OF GEMERAL MOTORS * BRISTOL COMMECTICUT

TODAY: From supersonic military jets to fast-
developing execufive jet aircraft, New Departure

ball bearings play a vital role in keeping moving
parts functioning smoothly.

EPARTURE

BALL BEARINGS

MNOTHING ROLALE LIER A DAL

NEWS DIGEST

Domestic

The White House will announce the
appointment of Dr, Clifford C. Furnas,
Chancellor of the University of Buffalo,
as Assistant Secretary of Defense for
Research and Development. Dr. Fur-
nas, former director of the Comell

 Aeronautical Laboratorv and director of

research for Eurtissﬂu‘-.*"right at Buffalo,
will replace Donald A. Quarles who

stepped up to the position of Secretary
of the Air Force.

North American Aviation, Ine., is
establishing a separate division to handle
the company’s nuclear engineering and
manufacturing operations. In its an-
nouncement, North American let it be
known that it plans to carve a larger
niche for itself in the industrial atomic
energy market, Board Chairman ]J. H.
Kindelberger: “We now are ready to
make available to friendly countries re-
search, medical, industrial and electrical
power reactors in keeping with the . . .
regulations of the Atomic Energy Com-
mission.” To be known as Atomics In-
ternational, the new division will be
located in a $1.5-million facility in the
San Femmando Vallev and it will be
headed by Dr. Chauncey Starr, North
American vice president and general
manager.

The strike-ridden American Bosch
Arma Corp., manufacturers of B-52
fire-control systems, faced new problems

Hﬂst week. The Engineers Association of

AVIATION WEEK, October 24, 1955

Bombs, Bombs, Bombs

North American’s F-100C Super Sabre sweeps into the air with a total of 7,000 Ibs. in bombs beneath its wings. In actual combat,
bomb load could be either atomic or conventional. To increase its range, the Super Sabre is equipped with air-to-air refueling probe

Arma, an athliate of the Engineers and
Scientists of America and one of three
striking unions, placed this ad in a
New York newspaper “AVAILABLE,
approximately 650 engineers and tech-
nicians with broad background in the
development of complex hre-control
and gmdance systems . . . either part-
time or full-time employment will be
considered.” The Arma strike—its third
in five years—began Sept. 30 upon the
expiration of union contracts. An Engi-
neers Association spokesman said the
union will accept a 5% wage increase
(it ongmally asked for 12%) plus an
additional 21% “inequity fund:” an
Arma spokesman said it has offered to
meet the 5% wage increase but that
the company wants to negate certain
fringe benehts now in force because
they are unduly restrictive.

The tiny A4D Douglas Skyhawk
holds the new world’s speed record.
Navy Lt. Gordon Gray flew the carrier-
based attack plane at 695.162 mph.
over a 500-kilometer closed-circuit
course at Edwards AFB. The Skvhawk
became the frst attack-tvpe plane to
establish a world’s speed record over
the 500-kilometer course, all previous
ones having been set by fighter aircraft.
The best previous speed for the meas-
ured course (649.46 mph.) was set by
Maj. John L. Armstrong, USAF, in an
F-86H at Dayton, Ohio, on Sept. 3,
1954,

Boeing’s Wichita Division last week

delivered the last of an undisclosed but
“sizeable” number of RB-47E jet photo
planes to the Strategic Air Command.
The reconnaissance version of the B-47
Stratojet is capable of ligh or low-
altitude, 600 mph. day and night mis-
sions. First reconnaissance model of
the plane was produced in 1953 under
a umque program whereby B-47 bomb-
ers and photo planes emerged from the
Wichita assembly line on alternate
cveles. The dollar-saving move elimi-
nated the neced for training separate
manufacturing crews and did away
with the necessity of keeping duplicate
sets of perishable and non-perishable
tools, The RB-47E in its present con-
figuration carries seven aenal cam-
eras within its fuselage and long, equip-
ment-packed nose.

International

Britain's Somers Kendall Aircraft Litd.
announced last weck that it has flown
its hightweight (810 1b.) jet SK-1 proto-
type. The aircraft, which presumably
will be marketed as a sports plane, has
been given a price tag of $28,000, or
about 535 a lb. Powered by a Turbo-
meca Palas 350-1b.-thrust engine, the
SK-1 has an assigned maximum speed
of 332 mph. and an optimum cruise
speed of 300 mph. Features include
wing span of shightly over 20 ft., an
all-moving butterfly tail, oleo-pneumatic
retractable bicycle landing gear, full
span flaps and tail parachute for land-
ing.



AVIATION CALENDAR

Oct. 25-27=Technical Conference on Air-
craft Electrical Applications, Amencan In-
stitute of Electnical Engineering, Holly-
wood-Roosevelt Hotel, Los Angeles.

Oct. 26—Airwork-AC Awviation Spark Plug
Clinic, at International Aviation Indus-
tries, Inc., Westchester County Aiarport,
White Plains, N. Y.

Oct. 26-28—5outhwestern Airport I"»I;umg'urs'
Assn,, annual meeting, Greenville, 5, C.

Oct. 27-28—Aircraft Electrical Society, 1.2th
annual display, Pan Pacific Auditoriom,
Los Angeles.

Oct. 31-Nov. l-=Institute of Radio Elig[r
neers, 195% East Coast Conference on
Aeronautical and Navigational Electronics,
Lord Baltimore Hotel, Baltimore.

Oct, 31-Nov. 2—Society of Automotive En-
gineers, Golden Anniversary  Transpor-
tation Meeting, Chase Hotel, St. Lows.

Nowv. 2-4—Socicty of Automotive Engimeers,
f‘:ildr_u I"Jl-r_s-tl Engine Meeting, Chase
Hotel, Louis, Mo.

Nov. 3--[—[n'.-;lilul:_- of the Aeronautical
Sciences and Canadian Aeronautical In-
stitute, second annual joint meeting,
Chateau Laurner, Ottawa, Ont.. Canada.

Nov, 6-9=24th Annual MNational Conference
of the Controllers Institute of Amenca,
Hotel Statler, Los Angeles. Robert E.
Gross, president of Lockheed Aircraft
Corp., will speak on “The Future of Air-
craft.”

Mov., 8-10—=National Aviation Trades Assn.,
annual convention, Hotel Westward Ho,
Phoenix, Anz,

Nov. 9-10=5ocicty of Auntomotive Engi-
neers, Golden 1111‘:!‘|.Lr'1']1'1. Fuels & Iuhn
cants Meeting, Bellevoe-Stratford Hotel,
Philadelphia.

Nov. 9-11-Industrial Management Society,
19th annual time, motion study, manage-
ment clinics, Hotel Sherman, Chicago.

Nov, 13-18—Amernican Society of Mechani-
cal Engineers & Amernican Rocket Society,
annual convention, Congress, Hilton and
Blackstone Hotels, Chicago,

Nov. 14-15—Aviation Distributors & Manu-
facturers Assn., 26th meeting, El Mirador
Haotel, Palm Springs, Calif,

Nov, 14-17=5ccond International Automa-
l':l{n] r\i:lnt-ihmi Navy Pier, Chicago,

Nav. 16-18=Sac ety for Experimental Stress
"l.ll:]]'l.ws, annual meeting, Hotel Sheraton,
Chicage

Nov. E]-EE—S}'mpmium on Aeronautical
Communications—Civil and  Military,
sponsored by Institute of Radio I'nrr:-
neers, Hotel Utica, Utica. N. Y.

Dec. 2-3=Eighth Annual Aviation Confer-
ence & |"]|'ghi' Clinic, sponsored by
Tucson Chamber of Commerce and

Tucson Awrport Authority, Tucson, Ariz,

Dec. 6-7—Professional Race Pilots’ Assn.,
convention, Carter Hotel, Cleveland.

Dec. 12-17—Nuclear Congress and Atomic
Exposition, sponsored 11!. Engineers Joint
Council, Cleveland Municipal  Audi-
torim.

Dec. 15-17—Fall Meeting, USA National
Committee, URSI (Intermational Radio
acientiiic Union), University of Florida,
Gainesville, Fla.

PICTURE CREDITS
25, 74—Levy-Ship; 109—Aviation News Pic-
fures.

HERE’S THE KEY

to the Faster, Sironger
Positive Locking of

INSERTS AND STUDS

The simple ring shown above is the vital key to ﬁ
the superiority of Kelox Inserts and Studs . . .
making possible these many advantages:

M

« Provides a positive lock between « No lateral stresses — allows
insert or stud and parent body. installations close to edges.

« Prevents rotative action. « Installed flush with surface.

« Faster, easier installation and « Special threads not required.

removal. ecial tools. P
emoval. No speci + Install in ferrous, non-ferrous or

» Gives most strength for plastic material without dimen-
least space. sional changes in prepared hole,

« Allows maximum use of « Most economical,

external threads.
= Permits application in thin plates.

« Permifs speedy removal and re-
placement without special tools,

Distributed exclusively in the Western
half of the United States by

“ONOGRAM

MANUFACTURING COMPANY

8557 Higuera Street, Culver City, California
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WHO'S WHERE

In the Front Office

C. M. Cambemn elected chairman of the
board of Fasteners Inc., subsidiary of Phillips
Screw Co. Judson B. Shafer elected presi
dent and general manager,

B. Bynum Turer, nuutirt VICE PrEst-
dent of Ethyl Corp.

Kenneth M. Bartlett, exccutive vice presi
dent of Horizons Inc. Bartlett was manages
of research for Thompson Products, Inc.

Fred M. Glass, former aviation directos
of The Port of New York Authornity, chict

executive officer of Empire State Erm]d:m
Corp.

Honors and Elections

Oliver A, Rosto, 73, liaison representative
for Transocean Air Lines, received a Civil
Acronautics Admunistration medal for dis
tinguished service to world aviation. Rosto
1.'u'-. a CAA inspector prior to his retirement
i 1953,

John H. Gibbs, Lockheed Aircraft Carp.,
named chairman of Aircraft Industries Assn
committee on packaging and preservation;
K. W, Shirk, Allison Div. of General
Motors, appointed vice chairman

Andrew F. Hillhouse, Solar Aircraft Co.,
appointed vice chairman of Gas Turbine
Power Div., Washington section of Ameri
can Society of Mechanical Engineers.

Changes

Dr. Charles G. Mclllwraith, research di-
rector of Bill Jack Scientific Instrument Co,
Solana Beach, Calif.; Clarence E. Forbes,
manager of Technical Employment and
Training,

Dr. Alberto F. Thompson, chief of Office
of Scientihe Information of the National
science Foundation; Clyde C. Hall, publi
imformation officer.

Robert ID. Elbourn, chief of Components
and |L{.|3IH|{]1II.'.'~. section of National Burean
of Standards.

Vemon G. Crudge, special aviation con-
sultant to Boeing Airplane Co.

George G. ”jn:lc' patent attornev for the
Pioneer-Central Div. of Bendix Awviation
Corp. Forrest L. Dunbar, industrial rela-
tions director of Bendix Products Div,

James L. Boyee, commercial sales man-
ager of California Div, of Lockheed Air-
craft Corp.; Thomas F. Bergmann, formerly
sales manager of Wright \Lmnmhui Dhv,
Curbiss-W ner]]t Corp., joined commercial
sales staff.

William W. Vogel, chief of sales engi-
neering and  flight tu.t dept. of LearCal
Div. of Lear, Inc.; Farle Gardiner replaces
Yogel as national 31_:1.'[':1- MEANAEET,

Paul Bailey, sales manager of Camair, Div,
of Cameron Iron Works, Rov Thorson, sales
representative; Hugh 1. Gillham, assistant
chicf engineer; Harry H. Walsh, Jr., produc-
tion supermtendent.

Kenneth O. Smith, former news burean
manager, public relations director of West-
em "ur Lines; Bert D. Lynn, advertising
and sales promotion director.

(Continued on p. 92)
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INDUSTRY OBSERVER

5D fighter which Douglas’ El Segundo Division is building for Navy is
1 refinement of the F4D with thinner w ing and tail, longer fuselage and
higher fineness ratio, First F5D probably w ill come off the line ¢ early in 1956.

P General Electric has a ducted fan engine in advance development. In the
10,000 Ib. thrust category, it will be small enough for retrofit into current
operational aircraft,

® Hughes Aircraft Co. and Sperrv Gyroscope Co. reportedly have won the
hotly contested competition for dudnpmmt of fire control systems suitable
for long range interceptors,

» Successor to the Glenn Martin P6M SeaMaster on the company’s draw-
ing boards is known as the SeaMistress. U. S. flving boat proponents,
stimulated by Air Force interest in the new jet-propelled aircraft, are push-
ing for faster development. A major matter of concem is the possibility
thdt Great Britain will outpace U. §. progress in the field.

> Atomic Energy Commission and USAF are consulting CAA Medical
Division on the possibility of using commercial airliners to take samples of
the atmosphere for study of radioactive particle count.

» Several military avionics equipment manufacturers are eyeing the growing
business aircraft market for communications, navigation and flight control
equipment. Interested companies include A, C. Spark Plog Division of Gen-
eral Motors, and the Crosley Division of Avco Manufacturing Co. |

» An mstantancous ‘-.'El'ﬁlr_'i':]-*-lll;.‘f,"{] inchcator f:mp]u}'ing inertial devices to
climmate lags encountered in the long-used conventional rate-of-climb

indicator, 15 under development at Summers Gvroscope Co.

P The airlines are soon to get a look at a radically improved altimeter that
gives instantaneous readings to a gunaranteed overall accuracy of 1 part in
3,000—equivalent to between five and 10 ft. at sea level and 40 tn 50 ft.
at 45,000 ft. altitude. This could make more room in crowded air space.
High accuracy and sensitivity of the system are due to specially designed
aneroid L“I.I}HIIIE'E operating mn a system that eliminates trichon-producing
bearings and gear trains between sensing element and indicator.

> Hughes Aircr att Co. has moved to diversifv by forming a new commercial
|}r:|:lu{h division. It will exploit military avionics dev Llumenta which have
commercial and industrnial antomation ]Jmuthllitn,t. Hughes also hopes to
scll its new storage-type cathode ray tube to airlines for use in weather

radar and air traffic control signalling svstems, Semiconductor diodes are

the only present Hughes commercial product,

> Vickers-Armstrongs expect to boost the speed of its Viscount series from
the current 328 mph to 365 mph. by the use of the ultimate dme]npment
stretch version of the Dart hirhf:rpr(r]} This Rda. 8§ development is expected
to boost Dart power to over 2,100 eshp, through component efhiciency
improvement.

P Aircraft certificated for dusting and spraving now total more than 4,200.
Flying for this purpose should hit new record in 1955 with 3,180,000
ACTOS nf forest alreadv covered in fight against gvpsy moth and 1,600,000 |

acres sprayed to control rrnmlmp!hu

> Rolls-Royee Conway turbofan engine is now munning its ofhcial type
test aimed at pmdnung a rating of 13,000 1b. for commercial applications.
Military thrust ratings of the Conw ay are considerably higher.

* Pilots of the South African air force will be trmned in Canada to fly
the Canadair-built Sabre -86 Mark 6 hghter. When deliverv of 37 planes
on order 1s started next Aprnl, first tmm-r_f:ﬁ will start ferrving aircraft to
South Africa until two squadrons are equipped. Order is worth $10 million.

e )
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TITAN I U M and the “hot end” of the XF8U-1

REM-CRU, a leading producer of titanium, led in the
development of titanium allovs for aireraft applications.

Engine and aerodynamic heat team up to make the aft
section of the Navy’s Chance Vought XF8SU-1 really hot.
That’s why there are hundreds of pounds of titanium
in the “hot end” of this fast, new, carrier-based jet
fighter. For each of titanium’s remarkable properties
has a direct elfect on over-all performance: its resistance
to heat, coupled with high strength-weight ratio . . . its
unusual ability to withstand corrosion, and salt-air pit-
ting . . . its freedom from stress-corrosion cracking,

Now, its greatly expanded facilities insure prompt de-
livery of REM-CRU titanium in all standard mill prod-
ucts . . . in a wide variety of sizes, shapes and grades,
including the new high-strength, weldable alloys. And
REM-CRU’s enginering staff has available extensive
information on titanium’s performance in practically
every type of aircraft—it's at your service,

To keep abreast of the latest developments

on this vital metal, write to Dept, A10 jor the
Rem-Cru Review—a free periodical presenting
the latest technical data on titanium alloys,

REM=-CRU
BTAITANIUM Rev-crRu TITANIUM. INC., MIDLAND, PENNSYLVANIA
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New Look for Carriers:

Steam C_atapults, Mirror Landing Device
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STEAM rolls up as catapult prepares to shoot FTU-3 off deck . . . GOING full force, catapult sends Cutlass down deck for takeoff.
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NEW landing system (concave mirror and lights) on Bennington . . . Gets first test as F7U-3 lands. Unit indicates glide path, altitude.
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PAA Order Touches Off Equipment Race

BEA buys Vanguard; New York Airways, S-38s:
Lockheed revises Eleetra; tourist DC-8 announced.

The international air transport indus-
try buzzed with new equipment deals
last week in the wake of the record
$269-million jet airliner orders placed
by Pan American World Airways (AW
Oct. 17, p. 7).

As U. 8. and British airframe and
engine manufacturers swarmed around
the fringes of the 11th annual general
meeting of the International Air Trans-
port Association in New York, the
following developments occurred:

° \’ickw::—.—lrmﬂtmugs sold more than

20 new 93-passenger Vanguard trans-

ports to British European Airwavs. The
Vanguard (V.900) will be powered by

four Rolls. Rovee RB 109 turbo prn]::d-

lers. Final negotiations on quantity and
price of the BEA order are now under
WdV,

e Sikorsky Aircraft sold seven 5-58 heli-
copters to New York Airwavs for $2
million. Another sale of an unspecified
number of the 12-passenger helicopters

12
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SIKORSKY 5-58, 12-passenger helicopter has been purchased by New York Airways.

to Sabena, Belgian National Airline
and international transport helicopter
pioneer, will be officially confirmed in
the near future,

® Lockheed Aircraft Corp. has released
the latest revised design of its Electra
turboprop transport (AW June 13, p. 12)
to the production dcpartment at its
Burbank plant. New Electra design fea-
tures a triangular vertical fin, larger
wing span, higher gross weight, larger
payload and longer range.

® United Aircraft Corp. revealed that
the Pratt & Whitney |75 split compres-
sor turbojet aimed at 15,000-18 00 1b.
thrust will be available in commercial
versions of the Douglas DC-8 and
Boeing 707 jet transports. F. B, Rent
schler, UAC Eh.l]!‘]l!.-li]. said the military
version of the J75 will be in production
next vear and reach military service by
1957 to provide two full years of oper-
ational experience before initial com-
mercial deliveries are made in 1959,

® Boeing Airplane Co. flew its model
707 transport prototype on a spectacular
transcontinental roundtrip in 8 hr. and
16 min., The 707 piloted by A. M.
(Tex) Johnson flew the 2,040 nautical-
mile stretch from Seattle to Washing-
ton, D. C., in 3 hr. 58 min., ;u'c'mgin_g
592 mph. and returned to Secattle in
4 hr. H min. lop speed recorded was
615 mph. The 707 cruised between
53,000 and 35,000 ft. altitude and main-
tammed cabin pressure of 8,000 ft. Tt
carried 74,000 1b. of fuel and had 10,000
Ib. remaining on landing at Washing-
ton.

® Douglas Aircraft Co. revealed a high-
density version of its DC-8 jet tmmpnrl
that can carry 131 tourist-fare passengers
on the nonstop trans-Atlantic hop. The
high density DC-8 features three abreast
SC: It:lll" on both sides of the center aisle.
I"}nug]m said the DC-8 will carry a 31.-

110 1b. pavload over the 3,320 statute-
mile route from New York to Pans in
6 hr. 25 min,, cruising at altitudes be-
tween 30,000 and 40,000 ft. at an

average speed of 556 mph.

BEA Buys Vanguard

British European Airways firmlv
linked its future to Vickers-Armstrong
turboprop aircraft with the announce-
ment that it will buv a fleet of Vickers
Vanguards, newest and biggest of the
turboprop series which started with the
Viscount,

The carrier is now in final negotia-
tion for an order of 20 to 25 Van-
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REVISED Lockheed Electra interior (four-abreast seating) is shown in artist’s drawing. New Electra has greater range, payload.

guards powered by 4 Rolls-Rovee RB
109 split-compressor turboprop engines.

Delivery of the Vanguards 15 sched-
wled for 1959-60. The order for the
new airplane, plus new and current
orders for 800 series Viscount Majors,
represent BEA's equipment plans well
mto the 1960,

BEA believes that possibly within
three vears it will have an all-turboprop
fieet, with the exception of aircraft
needed for small operations in Scot-
land. 1f a small turboprop, such as the
Fokker I-27, could be found that satis-
hes BEA, the carrier could have an all-
turbine operation within three vears.

Yanguard Statistics

The new Vanguard was designed by
Vickers to meet ci-_t iled BEA *-.|]4_,|:]f'-|:|:'_,¢i
tions for a short and medium-haul
transport. It is a mid-wing, four-engine
design and will carry 93 passengers in
the BEA configuration (hve abreast seat-
jrlg_]-

“double-bubble” fuselage will be
tmd with the upper part divided into
three passenger compartments. Two
Inggage and freight holds are in the
lower part. Vickers has 105-passenger
version it 1s offering to other airlines.

Performance of the Vanguard 1s tied
to development of the Rolls- Rovce RB
109 engine that will power it. Initially,
it will be a 4,470 eshp. engine, and the
airplane will eruise at 400 mph. As
RB 109 power is icreased to 5,000
eshp, cruise speed will go to 425 mph.

Vickers and BEA believe the Van-
guard has an ultimate potential of carry-
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DC-8 CUTAWAY model on display during IATA meecting shows five-abreast seating in for-

ward compartment; six-abreast in rear. Model also gives good planform view.
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ing 90 passengers over 2,500 miles stage
length of at least 400 mph., and that
it could be operated over 86% of the
world's routes.

Rolls-Royee has been bench testing
the RB 109 and plans its first Aight test
carly next vear in a Lincoln fAymg test
bed. The engine has been designed
around an axml-flow split compressor
that has a 12 to 1 pressure ratio E:nr low
fuel consumption.

The Vanguard, which will be similar
to the Lockheed Electra, 15 designed for
short and medium hauls and is not
capable of flving such long-haul services
as the North Atlantic route. BEA's see-
tor average 15 about 500 miles, and the
carriers longest route—London to Rome
—is less than 1,000 miles. BEA thinks
the Viscount Vanguard series will satisfy
its needs well into the next decade.

To supplement the high density
Vanguard, BEA is ordering additional
Viscount Majors. The new order will
be for the 806 powered with Rolls-
Royce Dart R. Da.7 engines. With the
new engines, it will cruise at 360 mph.
It 15 expected by September, 1957.

BEA alreadv has an order with
Vickers for 88 802 Viscount Majors.
This aircraft, expected to flv next year,
15 powered with the Dart R. Da.6 engine
and will cruise at 320 mph. with 65
pﬂﬁﬁtnfr_'rs.

Vickers plans to develop the 800
series into 1959 and will have a speed
of 400 mph. The 700 and 800 series
will be manufactured together, starting
next vear. Production of the Vanguard
will begin now and the first aircraft off

the line will be used as a prototype by
Vickers.

S-58 Order

New York Airways’ seven Sikorsky
S-58s (costing $2,000,000) are sched-
uled for delivery starting early next
spring.

Delivery of the aircraft will give New
York Airwavs the largest helicopters
operated in scheduled service anywhere.
The aircraft will be added to the car-
rier’s current fleet of five Sikorsky S-557s,

The S5-58 will be powered by a
Wright R-1820 engine, providing 1525
hp. It will cruise at 105 mph. and carry
twelve passengers. Lifting power will
be 4,000 1b.

Performance of the S-58 is a substan-
tial increase over that of the $-55 which
has a 600 hp. engine, cruises at 85
mph. and carries five passengers.

“All of these benehts will be passed
on to passengers in speedier service,
greater capacity and even more con-
venient schedules than now prevail-
ing,” NYA president Robert L. Cum-
mings said after announcing the order.

“This will mean that present airport
hourly schedules will be shaved to half-
hourly operations.”
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SPERRY flight-control unit hovers helicopter off ground, No hands are on controls.

Flight Control Systems
Designed for Copters

The development of a 60 1b. auto-
matic Right-control system, believed to
be the first capable of stabilizing fight
path and heading as well as maintaining
constant altitude and airspeed, was an-
nounced last week by the Sperry Gyro-
scope Co., Division of Sperry-Rand.

The new system which will increase
the helicopter's all-weather capability, is
scheduled for production in December
(AW Oct. 17, p. 7). Sperry officials say
the unit is a forerunner of a new set of
simplified helicopter flight instruments
it plans to produce.

The lightweight system provides five
channels of automatic control.

They are:
® Heading, by controlling “rudder”
pedals.
® Airspeed and pitch stabilization, by
controlling the cyclic pitch stick.
® Bank and turn, by controlling cyclic
pitch stick.
® Barometric altitude by controlling col-
lective pitch,
¢ Rotor rpm, by controlling engine
throttle position. (This feature was de-
veloped under sponsorship of the
Wright Air Development (I;ﬂnter.}

Like the newer autopilots for fixed-
wing military aircraft, the Sperry heli-
copter autopilot enables the human pi-
lot to over-ride the automatic system
and introduce maneuvers through the
regular control stick and pedals.

Automatic hovering over a fixed spot,
at constant altitude, is possible by feed-
g Sperry system with signals from
mertial devices in the helicopter or
from submerged sonar units, cables and
ground radio signals. It also opens up
the possibility of pilotless helicopter

operation for such things as airlifting
cargo to a tactical position or hoisting
a radar antenna.

sperry reports that the system re-
mains operative (through battery power)
despite engine failure, to maintain con-
stant rotor rpm and provide stabilization
until the point of flare-out.

Sperry used “redundant design” in
the svstem’s circuits, and provided dupli-
cate amplifiers (wherever tubes or tran-
sistors are used) so that failure of one
unit does not incapacitate the system.

Adm. Pearson Asks
Support-Policy Review

Los Angeles—Rear Adm. John B.
Pearson, Jr., USN, last week proposed
a strong review of the Navy's aircraft
support cquipment program,

"Development  of support  equip-
ment, its readiness and placement into
service 1s of major interest,” Pearson
said, following formal acceptance last
week of command of the Burean of
Aeronautic’s Western District.

Under his broad management and
technical control, will be six major
Bureau of Aeronautics representatives
and three resident representatives who
have naval inspection cognizance over
such companies as Douglas Aircraft
Co., Lockheed Aircraft Corp., Con-
vair, Goodvear Aircraft Corp., Hiller
Helicopters and Aerojet-General Corp.

Pearson said the importance of a
support equipment program often is
overlooked and a fleet of aircraft is no
better than the ability to get it in the
air.

He noted that over half of the
Navy's aircraft contracts are in the
Southern California area.
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Wilson Seeks .Tighter Spending,

Orders Review of Procurement

Washington—Defense Secretary
Charles E. Wilson, adamant in his stand
that the national defense program will
not be curtailed, nevertheless last week
took two steps to enforce maximum
economy and efhciency in procure-
ment,

After ordering the elimination of
68,000 civilians on the department pav-
roll, he directed the military secretaries
to tighten up on procurement and pro-
duction. There was no indication that
goals will be altered.

Wilson also named Deputy Defense
Secretarv Rueben B. Robertson, Jr., as
chairman of an ad hoc committee to
study ways to shorten the development
time of aircraft and helicopters. The
group, which will look into all phases
of research, development and procure-
ment, also includes Frank D. Newbury,
Assistant Secretary for Applications En-
gineermg:; Robert D. King Deputy
Assistant Army Secretary for Financial
Management and James N. Davis, con-
sultant to John Hopkins Universitv Re-
search Ofhce. King will serve as man-
agement director and Davis as tech-
mical director to the committee.

Air Force spokesmen did not feel
that Wilson's request for new procure-
ment  economies would have serious
effect on aircraft industry contractors.
Some tightening up is to be expected,
but most of Wilson's suggestions, it
was pointed out, duplicate USAF
policies already in effect.

The Secretary laid out his program
in a memorandum which he refused to
call a directive, He is offering “guide
lines,” he said, and reluctantly set a
hgure of about $500 million as the
amount he wants to save, bringing the

department’s Fiscal 1956 spending
within a limit of $34 billion.

There were some rumblings among
industry representatives who suspect
that the Wilson “guide lines” can re-
sult in an aircraft procurement stretch-
out. This thought was denied by
Pentagon observers, who believe that
the Secretary will stick to his goals,
particularly the 137-wing Air Force.

It was pointed out that there is a
difference of opinion between the
Army and Air Force, for example, on
how long a new war would last. Army
would prepare to fight two years. USAF
believes the atomic age will curtail it
to 30 or 60 days.

In his memorandum, Wilson said
“critical examination is to be made of
current plans for support forces and the
accumulation of mobilization reserves
to assure that they are established at
minimum feasible levels, within the
requirements of the Logistic Annex to
the Jomnt Mid-Range War Plan.

“Where mobilization reserve levels
presently represent substantial inven-
tories, delivery of material on order will
be delaved to the extent possible with-
out incurring substantially  increased
unit costs, and the placing of unneces-
sary follow-on orders will be avoided.”

Objectives listed by Wilson include:
® Tighten up of flight time, particu-
larly in the feld of proficiency and
non-essential flving.
® Restrict overhaul and modification
programs to equipment for current
requirements.
® Reduce stock levels of spare parts.
® Increase self-maintenance of aircraft.
e Salvage overage, obsolete aircraft.
® Hold to a minimum the utilization

TAC Gets Probe & Drogue Tankers

The U. 8. Air Force is converting 100 B-50 bombers to three-point refucling
tankers for the Tactical Air Command. The multi-million dollar conversion contract
awarded to Hayes Aircraft Corp., is the first large USAF commitment for the
probe and drogue refueling equipment manufactured by Flight Refueling Inc.

TAC has long stated a requirement for multiple point refueling for its fighter
and fighter-bomber aircraft. It has been using KB-29 tankers “handed down” from
the Strategic Air Command and equipped with the Boeing-developed single point

flving boom system.

The KB-505 will be cleaned up aerodynamically, adding a few knots to its normal
30-40 knot speed advantage over the KB-29. With this added speed and the equip-
ment to fuel three F-84Fs or F-100Cs simultaneously, TAC believes the KB-50s will
meet its requirements for the next three to five years.

Model A-12-B1 Flight Refueling hose reel units will be mounted at each wing tip

and in the belly of the B-50s,

TAC's F-84Fs, now equipped for flying boom refueling, have a probe conversion
kit with which to change the boom receptacle in the wing, just outboard from the

cockpit.
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of contractor-furnished maintenance
personnel  and  held representatives.
® Review requirements in the light of
availability of modern weapons,

® Evaluate existing contracts, modify
reserve requirements,

® Cancel contracts for unnecessary
material  except  when termination
charges would be excessive.
® Eliminate  unnecessary
sources of supply.

® Reduce procurement of development-
type 1tems.

® Adjust buying to reduce stocks on
hand where possible,

Wilson made it clear that high-
priority items in the R & D feld will
continue to get emphasis.

Wilson said curtailment of non-pro-
ductive programs is necessary so that
others “can be adequately supported
within the approved level of expendi-
tures.”

Piasecki Helicopter
Stockholders to Meet

Stockholders ot Piasecki Helicopter
Corp., will meet this weck to consider
a new stock option plan for company
executives and the possibility of chang-
ing the corporation’s name. Both ques-
tioms mvolve mild controversy. A pro-
posal of the directors that the company
name be changed to Vertiplane Corp,,
(o distinguish 1t from Piasecki Aircraft
Corp., may run into legal tangles be-
cause the Ryan Aeronautical Co., of
sun Dhego, Calif,, has an application
pending to register the trademark
“Ryvan Vertiplane.” Piasecki Aircraft
is 2 new company founded by Frank N.
Piasecki after he was ousted as board
chairman of the onginal company.

If the Vertiplane name is not avail-
able, proxies will be sought by the
Piasecki Helicopter management to de-
feat the proposal and another title will
be sought.

Another management plan, to make
67,154 shares of stock available to
company executives and key emploves
at a bargain price, 15 the subject of a
dispute between Frank Piasecki and
Don R. Berhn, president and new
board chairman of the company.

Piasecki has asked stockholders to
vote against the proposal, warning that
it places control of the company in
jeopardy. Berlin has denied this, claim-
ing advantages over the sale of stock
on the public exchanges and holding
that the total percentage is too small
to assure control by the internal man-
agement.

Also at this week's meeting, action
will be taken on the nomination of
Thomas K. Finletter, former Air Force
Secretary, and John F. Floberg, former
Assistant Secretary of the Navy for
Air, to the board of directors.

ﬂlll]ﬁp]t:
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Evewitness Report:

‘Misadventure’ Caused Midge Loss

The Folland Midge, prototype of the
Gnat (AW QOct. 17, p. 34), crashed 1n
Iingland Sept. 26 after K “protracted”
takeoff run (AW Qect. 3, p. 13). Max
Mathez, member of a Emm Army Air
and Supply Department delegation
which was planning to purchase six
Midges, was flying the aircraft. Avia-
TioN WEEE has received the following
IL[][.ITT from an eyewitness:

“Mathez was the twenty-hrst pilot to
fly the Midge. He was fully briefed by
Ted Tennant (Folland's chief test pilot)
and after the briehng was invited to
lcave the cockpit and have a cup of cof-
fee before making the flight. He re-
fused the invitation, asked for and
received permission to taxi out and later
for permission to take off.

“At first the take-off was normal, and
it was not until the Midge was still on
the runway at a point well past that at
which it should have taken off that
alarm was felt by the knowledgeable
among the spectators. Some eye wit-
nesses said the Midge left the runway
for a short distance, but photographs
taken soon after the crash show that
one wheel, at least, was on the ground
when the Midge ran off the runway mto
the grass over-shoot area, and that all
three were bearing hard within a mat-
ter of 20 vards or so.

“The distance from the end of the
runway to the line of trees flanking the
airfield at this point is about 250 mrclh.
After about 200 vards it begins to slope
away quite steeply. The Midge, still on

the ground, hit a ridge about a hundred
vards from the trees and shot into the

air 1n a steep nose-up attitude. A mo-
ment Jater it hit two fir trees and
started to break up as it cartwheeled
mto some water meadows alongside the
River Test. The tops of the two trees
were knocked off about 20 ft. from
their bases, but the wings of the Midge
remained i position though cut through
from the leading edge to the main spar
on each side by the tree trunks—cuts
indicating that the pilot must have tried
to Hy between the trees.

“I'he point of impact with the trees
was found to be 14 ft. below the level
of the end of the runway. No change
in the engine note occurred until the
Midge hit the trees, and the aeroplane
must have been going verv fast indeed
when it ran into the over-shoot area.
No one was really in a position to see
whether the Midge was actually gaming
height when it hit the trees, but if it
had been only 20 ft. higher it would
have missed them.,

“At the inquest, held two days later,
the coroner said that there was strong
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evidence that the Midge was entirely
serviceable when Mathez climbed into
it and in returning a verdict of ‘death
by misadventure’ implied that the ac-
cident was most |]m't:|-|b11 attnibutable
to the ‘human factor.

“Giving evidence, Ted Tennant said
that he had bricfed the pilot as tully as

possible and had been most careful to
stress the importance of having a cor-
rect tailplane setting for take-off. He
had, in fact, set the tailplane correctly
before Mathez taxied out for the take-
off. A member of the Swiss mission, of
which Mathez formed part, gave evi-
dence that he was present when Ten-
nant briefed the pilot and had, in fact,
translated some of Tennant’s remarks
lo make sure that the pilot understood
them. This witness was satished that
‘Mathez had been adequately instructed
in the Midge's flying techmque.” ™

Douglas Indorses USAF Policy

To Penalize Performance Failure

Santa Monica, Calif.—Douglas Air-
craft Co. has announced its approval
of the new Air Force get-tough policy
calling for fAnancial penalties against
firms failing to meet performance guar-
antees.

The airframe company believes, how-
cver, that the policy should be applied
on a long-term basis rather than on
'i"]ELIﬁE contracts.

This statement by Donald Douglas
Jr., vice president, was made at the
first national meeting of the Military
Products Division ot the Radio-Elec-
tronics- ['elevision Manufacturers Assn.
(RETMA).

Douglas pointed out that too-severe
application of the get-tough policy
might discourage companies from taking
large steps forward in attempts to ad-
vance the state of the art. He added:

“So that manufacturers will be willing
to take a reasomable chance and kecp
umving forward, 1 believe that a com-

pany's performance should be measured
on a long-term ].'ﬂElS rather than on a

specthe contract.”

Douglas said his company favors the
principle because it will result in more
rcalistic design competitions.

“I am assuming that it will be limited
to production items,” he said. “The
same policy applied to research and de-
velopment would kill interest in this
tvpe of work.”

Citing possible pitfalls, he said:

“Suppose, for instance, that one of
vou guaranteed a 90% kill probability
on a fre-control svstem and had vour
profits cut in half because you could only
deliver an 80% probability. Next time
you probably would take no chances
and would only guarantee 80%.'

How Big a Step?

He said this is the biggest problem
in national defense todav. “How big a
step forward should we take in the state
of the art at a given time? We can get
into trouble either way, by gmng too
far or bv not going far enough.’

The Douglas statement came shortly

after Maj. Gen. T. P. Gerrity, USAF
Director of Procurement and Produc-
tion Engincering, said the Air Force will
¢limmate development programs which
fail to offer large gains in performance
(AW Qect. 17, p. 12).

Douglas said the new Air Force get-
tough policy is one of the reasons why
some avionic companies, along with
other component supplicrs, are going
to have to change their attitudes con-
siderably. They can no longer expect
merely to skim off the cream.

Douglas emphasized the importance
of rchability, weight-saving and ade-
quate ['Dﬂ]l'ﬂg of avionic equipment,
pointing out that these factors help in
making a sale as well as price and meet-
ing of specifications.

Equipment Evaluation

Stressing the mmportance of “plus
values” in equipment, the air-frame of-
hcial cited this memorandum from the
Douglas equipment group to the chief
engineer. [t concerns the clectric gener-
atmg system for the DC-8:

“In evaluating the proposals, equip-
ment group engineers took into account
the electrical and mechanical features
of the generator, regulator, protective

panel, control apparatus and connecting
circuits. These were evaluated not only

for comphance with the f-.p{:mﬁmtmn
but for anv additional features or ‘plus
values.” Simplicity and scrviceability
were taken into account. The installed
weight of the equipment, including wir-
ing, was determined and included in the
cvaluation Other factors evaluated to
the best of our ability were the engineer-
ing groups involved, the service facili-
ties and personnel which would be avail-
able, the experience of the companies
with comparable equipment and nstal-
lations and the development status of
the equipment being proposed.”

Douglas wamed that the “plus
values” mentioned are gﬂinF to be in-
creasinglv important in both the mili-
tarv and commercial field because they
help to guarantee performance.
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ARDC Reorganizes, Tells More Secrets

By Claude Witze

Baltimore—Air Rescarch and Devel-
opment Command has streamlined its
headquarters organization and is pre-
pared to ease the secret classification on
Svstem Requirements in another dou-
ble-barreled Air Force effort to spur air-
craft industry development of improved
weapon systems,

Like the program to lift restrictions
on Technical Program Planning Docu-
ments (AW Oct. 17, p. 12), details on
System Requirements will be handed
out on a restricted basis. They will be
given to a few contractors in across-the-
table agreements designed to take tull
advantage of the aircraft industry’s top
engincering talent and development fa-
cilities.

Indications are that the compames
entrusted with ARDC’s Svstem Re-
quirements, which mvolve highly secret
detatls of USAF's war planning, inven-
torv and technical data, will be major
weapon system contractors. The list
will be as selective and not much larger
than the Air Materiel Command’s list
of potential contractors for a given
weapon system and as a general rule
will include the same names. AMC, on
abolition of paper dnmgn studies this
summer (AW Aug. . 12), said 1t
would further ::mwenL un mdustry’s
engineering cffort by restricting Phase
| EEI-I'II]]LI‘I[‘I-DIH to’ contractors with
proven ability,

Boyd in Key Post

Most significant of ARDC's organiza-
tional f:h;mges is the establishment of
a Deputy Commander for Weapon Sys-
tems, a post initially filled by Maj. Gen.
Albert Boyd, former commander of
Wright Air Development Center. Other
deputv commanders under the new
setup are:

e Briz. Gen. Kurt M. Landon, Deputy
Commander for Resources.

® Maj. Gen. Flovd B. Wood, Deputy
Enmmandcr for Research & Dev clop-
ment,

Creation of General Bovd’s new job
follows realization bv Lt. Gen. Thomas
S. Power, ARDC Commander, that

proper management control  over

BOYD
Weapon Systems
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weapon systems can be realized only by
the consolidation of planning “and
policv-making functions at headquarters
of the command.

The entire program is part of Gen.
Powers’ plans to meet the challenge of
fast-moving Russian development with
“big jumps.” USAF itself lacks the fa-
cilities and talent to do the job and is
determined to force industry to create
more of both and use them at peak efh-
ciency. Performance in this area now
clearly is the basis for competition.

Seek New Concepts

Great stress is placed within ARDC
on the reorganization in the office of
the Deputy Commander for Research
& Development, designed to put em-
phasis “on the development of mew
concepts and equipment which can be
introduced mmto new air weapons.”

Separation from this office of weapon
systems, placing them under a separate
command headed by Gen. Bovd, is
an important step in this direction, It
places ARDC control of systems at a
command level near the top, apart
from all the other R & D problems
encountered in the day-to-dav opera-
tion of Baltimore headquarters.

“One of the big problems,” a top
programming ofhcer told Aviation
WEEE, “is the fact that deadlines have
to be met during the growth of a
weapon system, and the essential deci-
sions were only part of the work that
had to be done under the old Technical
Operations Office. Now we have a setup
that can give its entire attention to prob-

lems coming out of the Weapon System
Project Offhce (\WSPO),”

WSPO Action Speeded

Under Gen. Bovd, there now is a
Directorate of Systems Management,
headed by Brig. Gen. Howell M. Estes
Jr., who also serves as Assistant Deputy
ﬂf}nlmandu for Weapon Systems. UI‘I—
der him are the ARDC components of
the WSPO., These include offices for
equipment and handbooks and program
control as well as divisions covering
bombardment aircraft, fghter aircraft,
bombardment missiles, supporting sys-

wWooD ESTES

Research

Systems Maonagement

tems, cargo and trainer aircraft, hghter
missiles and drones and rotary wing and
liaison aircraft.

For the contractor, separation of these
offices from the other vast interests of
ARDC's Rescarch and Development
should result in faster action on the
tremendous amount of paper work that
accompanies early development of a
new system,

A counterpart of the Svstems Man-
;n ement Office under General Boyd s

e Directorate of Systems Plans, headed
!:n Col. Emnest N. Ljunggren. It is from
this office that ARDC’s secret System
Requirements will be distributed to a
few highly qualified contractors.

Must Show Capability

Qualification to know the System Re-
quirements, Col. Ljunggren said, will
depend on these factors:
® The preliminary design capability of
the contractor. This will get major em-
phasis because the long range aim is to
keep preliminary design groups the
industry busy and cnlmng up with new
ideas. Stimulated activity, it is hoped,
will result in major hl’ElLHlfﬂllghE that
will contribute to “big jumps.”
® The interest shown bv the contractor
in a particular held of development.
® The new ideas alreadv produced or
suggested by the contractor,
® The contractor's existing facilities.
This does not mean that an aircraft
company will be eat in on the require-
ments simply because he has a facility.
He must mcet other qualihcations as
well.

As in the case of firms allowed to
share the secrets of ARDC's Technical
Program Planning Documents, contrac-
tors who obtain release of the Svstem
Requirements will not get a contract to
pursue any particular project. They
must use their own money in explora-
tion of the field in which ARDC con-
siders them qualified.

On the other hand, ARDC does ex-
pect that contractors will come up with
proposals and thev are encouraged to do
50. From time to time the situation may
arise where a void exists between the
contractor’s proposal and the ulhimate
weapon system as visualized by ARDC.

OSTRANDER
Guided Missiles
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In this case, it is possible that design
studv funds can be spent to complete
the development.

Contracts Possible

The general philosophy is that con-
tracts mav be used to fll gaps but are
not expected to be necessary once indus-
trv development competition is in full
swing. Sharing the secrets of the System
Requirements is intended to assure that
industry development work heads in the
right direction, overcoming the com-
pI.;unt that USAF expects industry to
spend money on these projects but
makes programs nearly impossible by en-
forcing security in scientific areas.

Other facets of the program, as ex-
plained in Baltimore, are that it will pro-
vide a contractor with much of the tech-
nical information he formerly received

18

from work on a design study and that
development will be speeded because
USAF will make more decisions before
the industry effort is expanded.

Other New Offices

Also, in the offices under Gen. Bovd,
scparation of svstems plans from sys-
tems management is expected to ex-
pedite work 1n both fields. One of the
old chronic complaints was that WSPO
personnel were hampered in the produc-
tion of a new svstem by the almost con-
tinual introduction of new ideas, im-
provements and at times extrancous
suggestions, It is intended that these
matters will be handled bv the Direc-
torate of Systems Plans and not passed
to the Directorate of Systems Mana E
ment until they have met all tests
practicability and necessity,

Third major office under Gen. Bovd
15 a new Directorate of Nuclear Systems,
headed by Brig. Gen. Ralph Wassel,
who is posted at WADC.

In addition, there are three other top
management functions. They are an
Assistant for Aircraft Systems, an Assist-
ant for Guided Missile Systems and an
Assistant for Elcctronic Control Svs-
tems. Col. Ljunggren temporarily is fill-
ng the first post and Brig. Gen. Don R,
Ostrander has been named to the mis-
sile ofhce. The electronic assistant has
not been named.

These positions were created to plan
and manage the entire USAF weapon
svstems program in a specific area. They
are intended to provide necessary em-
phasis in the three areas to “attain a
proper balance of superior weapons fﬂl‘
all combat missions.”
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SPECIFICATIONS -
TYPE D-B12 HOIST MOTOR

Capacity: 2.7 HP at 3000 RPM on 26 %2-volt DC.
Duty Cycle : 20 minutes “on" and 1 hour “off".
Weight: 21 pounds.

Military Specification : Meets MIL-M-8609.
Special Features: Explosion- and splash-proof.,

L'

Type D-812 is a rugged hoist motor specially designed by EEMCO for
use in aircraft. Like many EEMCO motors and actuators, Type D-812
may be adapted to other applications with or without slight modifi-
cations. Weighing 21 Ibs., on 26%2-volts DC, it delivers 2.7 HP at
3000 RPM at the output ﬂmfh It has a duty cycle of 20 minutes
“on" and 1 hour “off". D-812 is explosion- and splash-proof, and
like all other EEMCO motors, has been designed to meet Military
Specification MIL-M-8609.

EEMCO SPECIALIZES IN MOTORS AND ACTUATORS

EEMCO’s facilities and capabilities are devoted exclusively to the
design and manufacture of special motors and rotary and linear actu-
ators. Since 1942, EEMCO has made nothing else. Therefore, your
motor and actuator needs can best be filled by EEMCO specialists
whose talents are confined to producing these essential items. And
.. . on-time deliveries are routine at EEMCO.

PROJECT ENGINEERS: You can save valuable time and development
expense by adapting a proven EEMCO motor or actuator to your
needs. Your inquiry is invited.

Here’'s a New RUGG£D
MO70R

for RU/GGEL applications

Can you make use of it?

technical
bulletin

Electrical Engineering
and Manufacturing Corp.

4612 West Jefferson Boulevard
Los Angeles 16, California
Telephone REpublic 3-0151

Designers and producers of motors,
linear and rotary actuators exclusively
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Acrodynamic and structural layout of the
Sperry Sparrow I is shown in these first de-
tailed pictures of the Navy's latest air-to-air
missile.

Wings and tail are delta planform, double-
wedge airfoil sections. Sweep is greater for
wings than for tail.

Wings are movable, tail fins fixed for high
degree of maneuverability. Wings are pi-
voted at the root.

Tail fins At in slots cut into the trailing
e , edge of the cast exhaust cone.
ﬁ!:.'rfrg;: t:ﬁ'ru”pt:.}:pr Sparrow I has a solid-propellant rocket to
HEUIRS iy drive it at speeds approaching Mach 3 at
bumont. Range is about five miles.

Launched from underwing racks, Sparrow
requites no booster. Guidance is beam-
rider system, directed from the launching

History's hrst man-made satellite is scheduled for
flight by mid-1957. Much of its success will depend
upon almost unbelievably accurate mechanical
power transmission equipment, such as the intricate
mechanism shown here which Westerny Gear de-
signed and manufactured for classified missile and
rocket application.

If vours is a ]‘:mhlt?m r{-!uluiring utmost precision in
the transmission of motion or torque thrnugh mechan-
ical means, Western Gear is confident of its ability

; ‘Fﬁ i 5 = F ¥V, i

Wesrgrn V) &
(otpotalion A3 aircraft.

RN e S 1 Current Sparrow 1, designated AAM-N-Z,

to solve it Sixty-seven years of experience is avail-
able without obligation. Address General Offices,

-1 s 3 ENGINEERS AND MANUFACTURERS oyt | | . . s
WEesTERN GEAR, P. O. Box 182, Lynwood, California. ‘ i . " is being built by Douglas A'IEMH. Bges
| Sperry subcontract. Advanced versions of
Plants at Lynwood, Pasadena, Belmont,San Francisco (Calif.),Seattle and Houston, Representatives in principal cities Sparrow—models 2 and 3—are develop-

ment and test stages.

20
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TAIL ROTOR GEAR BOX
(2 GEARS)

ANGLE

BLADE
ATTACHING MEMBERS

ROTOR SHAFT

CONTINENTAL
Frs0-470A

RANSMISSION

REAR TAIL-ROTOR
DRIVE SUPPORT FRONT TAIL-ROTOR

DRIVE SUPPORT

From Cessna... A New Concept in Helicopters.

(essna CH-1. ..designed for less maintenance!

Cessna's rugged, all-metal CH-1 brings out-
standing performanece to helicopter flying. The
new helicopter can elimb from sea level to
LOLOOO ft. 1n less than 10 minutes. It ean hover
castly at 15,000 ft. has specdof over 120m.p.h. !

The simplified mechanical detail of the CH-1"s
revolutionary transmission, rotor assembly
and drive system eliminates many extra parts
requiring lubrieation and service, cuts down
on maintenance costs,

CESSNA AIRCRAFT COMPANY
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The CH-1"s engine loeation—in the nose of
the fuselage—is an example of the new heli-
copter’sfunetional design. Mounting the engine
forward means important savings in instal-
lation and servicing time, provides extra eargo,
OF PASSCHERT, Space.

Development of the ('H-1 elimaxes three vears
of intensive research by Cessna :Er-;-:E;:Iwr.:: ani
engineers. The new helicopter fills a definite
need, 1s a noteworthy contribution to aviation.

WICHITA, KANSAS
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CONTROLS ENCLOSED IN

Josh Lee Protests
Short-Haul Mail Rates

Final mail rates set for local service
airlines by the Civil Aeronuatics Board
have drawn a minority protest from
CAB member Josh Lee.

The new rates establish the mult-
element formula principle for the local
airlines with standard pay for line hauls
and terminal handling.

Lee says the new formula doesn't of-
fer a reasonable price for air mal serv-
ice. He favors estabhshment of a
minimum station charge for low trathc
points.

Under the new rate, which became
effective Qct. 1, the local airlines will
get a line-haul rate of 50.17 cents a ton-
mile and a terminal rate ranging from
3.32 cents to 33.21 cents per pound
according to the trafhe generated at the
station (AW Sept. 26, p. 107).

The new scale, similar to one now
applied to the trunk carriers, will pay
the local carriers about $853,000 a vear.
Separate rates are set for individual hnes
for the period Julv 1 to Sept. 30, 1955,

Lee filed a _L.L'l}:i[.'lh' statement with
the rate order in which he mamtamed
that the mulbti-element rate formula
doesn’'t pay carriers enough when ap-
pliecd to small volumes of mail at sta-
tions which don’t produce an apprec-
able amount of trafhc.

Lee favors a mumimum termunal
charge of $15 a dav. In support of Ins
argument, he guotes a study of terminal
costs made by the CAB Office of Car-
rier Accounts and Statistics which found
that the minimum station cost per day
which can be assigned to mail service 1s
$10. Lee would set the charpe at $15 to
cover such factors as E__{:,'I:H'i::][ admanis-
trative costs and return on investment
not covered by the studv.

[f the minimum station charge were
applied, Lee would reduce the line haul
rate to 29 cents a ton-mile. These al-
terations of the rate structure would pan
the local carners about S2.210,000 a
year.

Airborne Surface Mail

Approximately 6% of the total first
class surface mail volume 15 now moving
by air, just two vears after the Post
Ofhce Department maugurated its ex
periment of airlifting surface mail on
a spuce available basis, according to an
official report,

Applauding the success of the ex
periment, Postmaster General Arthur
Summerheld said that “nearlv a nlhon
letters 2 vear are being delivered sooner,
as much as 48 hours in 1Ay mstances,”
The airlift operation has been expanded
to provide direet service to 200 cities

33 states.
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Eastern Aircraft Pumps
are extremely small in
size and light in weight. They

|
R
are built to meet all appropriate -

government requirements under
exaching conditions. :
Six series of Eastern pumps described

are representative models from the entire

range of Eastern units, and provide
a wide choice of performance
characteristics.

special model pumps or completely
new units can be custom-made

o your project,

THE 1700 SERIES is the smallest and
lightest line of pumps ever made for de-
livering a small, vet accurate, volume of
fluid against hi%prﬂsurﬂ. while operating

at high speeds. When close-coupled to high

speed motors, the size of the motor and

ump combination remains small and light
in weight. They are designed to meet rigid
militiary specifications governing awrcraft in-
stallations, Listed are a few of the many
special pumps tailored 1o meet special re-
quirements.

THE- 1200 SERIES was designed to meet
the requirements for greater flow than the
1700 Series. The displacement of the small-
est pump in this series is 0.0154 cubic
inches per revolution. The largest pump
has a displacement of 0.0768 cubic inches

r revolution. This series operates satis-
actorily between a temperature range of
—65°F to +160°F. They handle pressures

as high as 1,000 p.s.i. and can be dri*-_rle_n. atL.

specds up to 6, R.P.M.,

THE 1100 SERIES has similar perform-
ance characleristics to the 1700 Series. The
displacement of the smallest pump in this
sertes i5 0.00838 cubic inches per revolu-
tion.

F104-5 is flange-mounted pump. 1102-108
is specially constructed of corrosion resis-
tant materials; bronze housing, bronze
gears, monel shafts, carbon bushings and
synthetic rubber seals—designed to handle

degrénsing liquid.

THE [400 SERIES Pumps are multi-ele-
ment units of minimum weight and size de-
stgned to perform satisfactorily under severe
conditions of low temperature and high
altitude. These pumps have an aluminum
housing, steel gears and shafls, synthetic
rubber seals, and carbon bearings. The
multi-element pumps are designed to mect
requirements for scavenging and lubricating.

THE AR SERIES are commonly used as
emergency stand-by fuel pumps. Motors are
1/50 H.P. aircraft type, 4500 R.P.M., avail-
able for 12 or 24 volt D.C. Size 6 x 43"
x 2-3§". Weight is approximately 2-14 Ibs.
Pumps are constructed of aluminum, and
have mechanical rotary seals.

THE 100 SERIES is a continuation of the
1200 Series for still greater flow require-
ments. The displacement of the smallest
pump in this series is 0.104 cobic inches per
revolution. The largest pump in this series
has a displacement of 0365 cubic inches
per revolution. rates between a (empera-
ture range of 5°F. to 4-160°F. and pres-
ﬂui;:hup to 1800 p.s.i.g.; speeds up 1o 3450

Write for Aviation

Products Bulletin 330.
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INoOow! F'inest radio and electronics

service center for business aircraft!

24

test facilities in the country.

No expense has been spared at the new AiResearch Aviation
Service electronics center to provide business aircraft with
the kind of complete service facilities previously only avail-
able to the airlines.

This department is completely set up to handle radio sales,
engineering, design and installation, as well as the service
and repair of aeronautical communications and navigational

equipment. We are CAA certified for Class I and Class II.
A complete line of electronic equipment and parts is

stocked for immediate delivery. Brands include COLLINS

—BENDIX —WILCOX —RCA —SPERRY — ARC.

SPECIALISTS IN AIRCRAFT SERVICE AND CONVERSION

THE . CORPSMROATION

AiResearch Aviation Service Division

Los Angeles International Airport, Los Angeles 45, California

VISIT OUR SHOPS at the International Airport in Los Angeles. Meet our
unsurpassed staff of electronics engineers and FCC technicians, all thoroughly
experienced in aeronautical communications. Examine the finest equipment and

—

SERVICE FACILITIES. AiResearch offers the
most complete facilities in the country in all
phases of aircraft service, This includes rapid and
efficient turn-around service,

i B 3 P

REBUILDING AND MODIFICATION. Com-
plete engineering modernization service, out-
standing interior styling and fine craftsmanship
combine to give your airplane high performance
and luxurious comfort. Some satisfied customers
are National Cash Register, Thompson Products,

Humble Oil, Chicago Tribune and Goodyear.

UAC-Rensselaer Combine Talent;
Evolve New Concept in Education

By Jerome E. Kelley

South Windsor, Conn.—An unusual
expermment in eéngineenng education 1s
being conducted 1n this quet Con-
necticut  community  at  Rensselaer
Polytechnic Institute’s Hartford Grad-
uate Center,

The center i1s a cooperative venture
between United Aircraft Corp. in East
Hartford, Conn., and Rensselaer Poly-
technic Institute in Troy, N. Y. (AW
June 13, p. 40).

Filled to capacity by 220 students,
most of them engineers employed by
UAC, the new center has broken
several precedents in education,

It is a joint venture of educators
and industrialists pioneenng 1n  the
educational field in an effort to do
somecthing about the nation’s shortage
of scientihc and engineering talent.

Behind the thriving new center was
the fact that UAC had become in-
creasingly disturbed at seeing its scien-
tists and engineers leave its laboratories

and assembly lines to seck graduate
degrees m their chosen field at distant
universities.  With the problem a grow-
ing one, UAC moved to solve it.

Within six weeks, UAC and RFI,
the nation’s oldest engineering college,
liad set up a plan for graduate education
in the greater Hartford area. This fall,
five months from the time of the plan’s
meception, the center went mto opera-
tion with a 23-member faculty.

UAC has furnished a 22,000-sq. ft.
building in South Windsor as an out-
right gitt to RPI. It is the former site
of UAC's nuclear powerplant laboratory.
The building, entirely renovated, con-
tains 10 classrooms, two seminar rooms,
a lecture hall, library, study room, cafe-
teria and 14 offices. '

United's Program

All qualified employes of UAC will
be admitted to the new center, and
the company will underwrite the full

cost of tuition. At the present time,
all but two of the students are employes

g 3

Hinged Cowl Simplifies XHR25-1 Engine Inspection

Easy accessibility to P&W R2800-50 engines on Sikorsky XHR2S-1 Marine helicopter is
shown by this photo of engine cowl hinging downward, exposing most of the power-

plant.
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YOU CAN GET
MORE TOOLING
FOR YOUR

WHATEVER '!'pi‘ﬂduﬂf you
manufacture, Rezolin Toolplastik
will aid you in reducing your
production costs by providing you
with a simple and effective
method of tooling.

Rezolin Toolplastik materials will
reduce tool fabrication time and
the cost of your present

tooling material.

Ideally suited for producing draw
dies, drop hammer dies, stretch
dies, chucks, assembly fixtures and
fias, models, etc.

INTERCHAMGEABLE PLASTIC DRAW DIES
Produced and trimmed over 15,000 aute hub caps

saving #0% of former tool costs,
Courtesy of Shore Metal Products, Los Angeles

Rezolin Toolplastik material

offers more cubic inches of
precision tooling per dollar than

any other material in

the field.
When a tooling need arises

consider Toolplastik.

Write for your free informative
Brochure and Hondy Use Guide.

5736 WEST 96TH STREET
LOS ANGELES 45, CALIFORNIA

DALLAS + DETROIT + HEW YORK

EPOXY RESINS -+« PHENOLICS « DYFORM
ACCESSORY PRODUCTS




THIS IS FOR YOU ... F you HavE

SPECIFICATIONS
AH AE E E H EHATBH Bu u I.I N E FHU B I.E M ! 208 /120 Volts, 0.75 Power Foclor, Y-connacled, 400 CPS
Rated | T
Cool- | Raled Approx. | Flange
Rat- | ing Air| Coofling | Diam., | Speed | Weight | and
Type No. | ing | Pres- Alr i, RPM Ibs. | Drive
KVA | sure |Ib., min. ' Spline
ANCOEESE s L1 | ) | |
_ CEISl | 2] 6 | 1 | 825 | 6000 | 60 |ANDIO2G6 XyI-A

*28€17-1 | 30 | 5 | 13 [825 [ 6000 | 69 |ANDIO66 XVi-A

*28EL4-1 | 40 | 5 | 145 [925 | 5000 | B3 |ANDIO26G Xvi-A
*28E15-1 | 60 | 6 | 16 | 925 | 6000 | 100 |ANDLOZEG XVI-A
 2BEI%-1 | 10 | 6 | 84 |55 | BOOD | 3L |ANDIOPERXIFA
aeis3 |10 | s | o4 a5 [0 | 32 [Nows" ime
me20-1 | 20 | 6 | 85 [es [s000 | a5 [anpDloze2 xi-A
&

28£20-3 | 20 | 85 |65 |s000 | 4 | New 9° Flange
28€21-1 | 30 | 10 | 124 |5 [8000 | 60 |AND1026Z X11-A

s M e o a

286213 | 30 | 10 | 124 |65 | 8000 | 61 |Wew 9" Flange

T T LSS T el —

w=x28ell-1 -] 6 | BE |65 EOO0 39.5 |ANDIOZ62 X1I-A

*These generators include integral fan permitting full load continuosly
p o BOC at sea level with no additional coaling.,

**This generator incorporates a DC output of 30 velts, 50 amps capacity
in addition 1o the AL satput.

All generators have been designed to MTL-G-6099 and MS-33542 which

apecifies cooling air of 120°0C at sea level, 40°C at 50,000 fi., and —[12°C
at 65,000 fr., and will deliver full rated losd under these cooditions.
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HIGH-TEMPERATURE AC GENERATORS

meet military class C air-cooled specifications

... offer maximum performance at minimum
size and weight...range from 9 KVA to 60 KVA

These generators are designed as part of complete Red Bank - -
high temperature AC generating systems that also include |
magnetic amplifier voltage regulators and system protection

components. For full details, write Red Bank Division, W ?ﬂdﬂi/

Bendix Aviation Corporation, Eatontown, New Jersey. DIVISION

West Coast Sales and Service: 117 E. Providencia Ave., Burbank. Calif, | @‘
Canadian Distributor: Aviation Electric Lid., P.0. Box 6102, Montreal, P.Q. b 40
Export Sales; Bendix International Division, 205 E. 42nd 51, New York 17, N. Y. P

AVIATION CORPORATION

of UAC, but several other companes
in the area have shown great interest
in the program and mayv soon join the
venture.

The cost of a full course towards a
master’s degree—two to two and a half
vears—will be approximately 52,000,
Classes are scheduled for Monday,
Tuesday, Wednesday and Thursda
nights, but students are encouraged
not to attend classes more than two
nights a week or carry a workload of
more than six credit hours per semester,

In the UAC program, whenever
classes conflict with working hours the
company gives time off with full pay
to attend classes. At present, Master
of Science degrees are given with majors
in the following:

e Aeronautical engineering.
e Mechanical enginecring.
® Mathematics.

e Applied mechamcs.

Minors are offered in several subjects,
including nuclear chemistry, physics, en-
gineering law and numagement engi-
neering. It is expected that the hst will
be expanded into major ficlds of study
in the near future and that, as part of
the expanding program, doctorl de
grees will be mstituted.

Solves Many Problems

The center is helping to cope with
many joint problems that have besct—
and are besetting— industry and educa-
tional institutions. Among them:

o Improvement of the ratio between
graduate degrees and bachelor degrees—
a problem that has been concerning
educational institutions.  Most educa-
tors feel that, once a man has an cn-
gineering degree, he is anxious to enter
a profession immediately  but, with
today's rapidly advancing technology,
an increased ratio of advanced degrees
1s desirable.

 Engincers can continue work on
critical defense programs while advanc-
ing their education.

e Local industries will be able to avail
themselves of more research  talent,
since faculty members will be able to
do independent research and scrve as
industrial consultants,

e The center will provide a healthy
ntellectual atmosphere o areas where
it has been lacking,

Entrance Requirements

Entrance requirements for the Hart-
ford Graduate Center are exactly the
same as at the Renssclaer Polvtechnic
Institute campus in Troy. A recent
graduate with a buchelor’s degree 1s
admitted on the strength of a transenipt
of his marks and recommendation of
at least three of his former professors.
Prospective students who have been out
of college longer are given the Graduate
Record Examination.

According to Dr. Clayton O. Dohren-
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Cqmbines For the First Ti.mew

Pantobase

(All Bases)

WL

Ai

= |

BLC

(Boundary Layer Control)

It is with pride that Stroukoff Aircraft
is producing for the United States Air
Force the most efficient advanced
assault air transport in the history of
military aviation.

This development combines slow
landing speeds through means of the
Boundary Layer Control system, and
includes the Pantobase installation,
both designed by Stroukolf Aircraft

Corporation.

The MS-8-1 iz able to land and take-
off fram unprepared surfaces such os
rough terrain, sand, snow, ice, ordi-
nary runways and to operate from
water as well. It will do so at low
speeds never before possible with air-
craft of its weight; and in half the

area needed by its prototypes.
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QUALITY

B-47 aileron produced
by LaPorte Aircraft Division
for Douglas Aircraft Ca., Inc.
and Lockheed Aireraft Corp.

SUBASSEMBLIES

See Whirlpool-Seeger for

Economical, Precision Airframe Production

Whatever the job...large or small...
the La Porte Aircraft Division of Whirl-
pool-Seeger Corporation gives you
quality production to meet your sched-
ule. At your disposal are complete
modern manufacturing facilities . . .
with over 263,000 sq. ft. of floor space
... devoted to airframe fabrication. It’s
a plant with a record of turning out tap
quality at low cost fast . . . including
such items as B-47 ailerons.

Learn how your needs. . . in any vol-
ume . .. on even the tightest schedule
.. . can be filled by Whirlpool-Seeger.
Write, wire or phone today for com-
plete details.

Send for lllustrated,
Descriptive Brochure

QOur sales representatives
are available to consult
with you any time at your
convenience.

FACILITIES
TO MEET
EVERY NEED...

TOOLING

METAL FORMING
METAL FABRICATION
HEAT TREATING
ANODIZING
MACHINING
FINISHING
ASSEMBLING

DEVELOPMENT AND
DESIGN ENGIMNEERING

RESIDENT AIR
FORCE INSPECTION

La Porte Aircraft Division

WHIRLPOOL-SEEGER CORPORATION
DEPT. A, LA PORTE, INDIANA

wend, director of RPI's graduate divi-
sion and one of the Hartford Graduate
Center’s originators, results of the tests
on NAC personnel were amazing. He
said:

“People taking the tests had been
out of school for as long as 30 years
and vet the results of the tests amazed
us. They were far better than the
national average.”

H. M. Hormer, president of UAC,
had this to say about the new center:

“This program should not be con-
tused with the usual companv on-
the-job  training program. Modem
technology is moving so rapidly, par-
ticularly in the multitude of sciences
supporting aviation, that we must offer
our working engineers an opportunity
to broaden their background in the
basic sciences. The new Hartford school
will provide successful candidates with
an advanced Master’s or Ph.D. degree
equivalent to any that can be earned
at the very finest university graduate
schools. If the working engineer at
Hartford goes away to graduate school,
we lose him for at least one to three
vears. We decided that it was best to
bring a graduate center here to meet
this continuing problem.”

Dr. Warren C. Stoker, former head
of the computer laboratory at RPI, is
the director of the new graduate center.
He told AviattonWEeEk:

“The reception of this new venture
has been amazing. We have met with
much enthusiasm in Hartford, and the
cooperation and interest shown us by
United Aircraft has been magnificent.
We of the faculty fully realize that
this is a new venture in technological
education, but we sincerely believe that
as time goes on many more forward-
looking American corporations and
umversities will institute similar cooper-
ative educational programs.”

KLM-Air Ceylon Agree

KLM Roval Dutch Airlines will own
49% of Air Ceylon and the latter's
present agreement with Australian Na-
tional Airways will end under a new
arrangement expected to be concluded
early next month in Amsterdam. Air
Cevlon expects to charter a Constella-
tion from KLM to establish Colombo-
Amsterdam service and after its estab-
lishment, plans to buy new equipment.

Viscount Prices Rise

Central African Airways announced
that Vickers Viscount price increases
have raised the cost of its five transports
on order by approximately $160,000.
Spares, the company said, would cost
545,000 above original estimates. The
carrier also said it has experienced a
six-month delay in delivery.
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HE cornerstone has been laid for this new 23,000,000
Tﬂngineering and research building which will soon
add to the expanding facilities of Goodyear Aircraft
Corporation’s huge Akron plant.

We're building

Its keystone will be pioneering—continuing an
aggressive policy of “curiosity” which has made

another modern ROM@ [ . L\ the birthplace of many

advancements which have done much to help
“*Keep America First In The Air.”

At our multimillion-dollar Arizona plant another
research and development building is being erected as
an investment in an air-ready America.

for progressive pioneering!
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o From our facilities have come new structural materials,
electronic computers and guidance for missiles,
new metal-working techniques, now standard throughout

the aeronautics industry, structural plastics for new
roles throughout aeronautics and other industries as well.

Actually, it boils down to this:

As a versatile teammate to this nation’s aeronautics

and defense industries—Goodyear Aircraft
chooses to fulfill this trust with facilities which
take every advantage of its abilities,

Our skills get the full backing of our resources;
our customers get the benehts.

GOODSYEAR AIRCRAFT

Yv THE TEAM TO TEAM WITH in AERONAUTICS +f



m— FLY WEATHER-WISE — =

These weather items prepared in consultation with the United States Weather Bureau

1)'_&"'.-'

These boundary edges of air
masses produce much of the ﬂ
weather affecting flight.

-

FJI!].."-'TH may extend for hundreds of miles
and cannot be avoided by local course
changes, nor can they be topped at altitudes
attatnable by many planes. By understanding
the principal teatures of FroNTS, however, it 1§
possible to recognize them and make adjuse-
ments to the flight plan accordingly.

Here are the fronal characrenstics:

COLD FRONTS —the advancing edge of a cold
ur inass: Showery type ol rain or snow, thunder-
storms—Cumulus-type clouds—Sudden wind
shift after the storm, usually to W, NW or N—
Drop in temperiture after wind shife. Clearing
weather, sometimes slow.,

WARM FRONT—rcrreaning edge of a cold anr

mass averrun by warm air: Steady precipiration
[ —not showery—Seratified cloud layers—Grad-
val winad shite to 8, SW or W—Rise in tempera-
cure and humidity—Temporary clearing.

OCCLUDED FRONT—The upper front resulting
trom collision of cold front and warm frone:
Best recognmized on weather chare, bur when
events indicate a mixture of cold front and
warm  front characteristics, ic's Iikr_-I:,' @11 G-
clusion has aken pl;u;f.-, |

ALTOSTRATUS f
I

-

The more you know ubour the weather, the greater your
chance of predicting its performance. The same is true of the
products chit power and protect your engine,

Pilots who use Mobilgas Aircraft and Mobiloil Aero know they
exceed rigorous Army and Navy specifications . . . that they've
been first choice of air pioneers—Lindbergh, Earhare, Byrd and
many others. It's safe to predict that with these products in
your plane your engine will run smoother . . . perform betrer
than ever. Fly safely . . . Fly with the Flying Red Horse!

Mobiloil

AERO

AIRCRAFT

SOCONY MOBIL OIL CO.. INC., and Afmliates:
MAGROLIA PETROLEUM CO., GENERLAL PETROLILM CORP,
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LIMITS FOR MEANS OF ESCAPE
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DOUGLAS AIRCRAFT CO. chart showing limits of various means of escape from conventionsl over-theside to cockpit capsules.

Pilots Demand Better Chance of Escape

By Irving Stone

Los Angeles—Test pilots, their pleas
backed by experience, have  bluntly
warned industrv engincers to provide
them with escape equipment able to
keep pace with the requirements of to-
dav's (and tomorrow’s) supersonic air-
craft.

“We know,” one pilot warned dur-
ing an cscape symposium here, “that
attempted escape above 35,000-40,000
ft. would probably prove fatal. W
know that escapes at speeds that arc
in excess of 300 knots would probably
prove fatal.”

The pilot, A. Scott Crossheld, test
pilot at the National Advisory Commt-
tee for Acronautics test facility at Ed-
wards AFB, told the 500 scientists, acro-
medical researchers, industry engimeers
and military personnel at the svmpo-
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sinm that the period between the devel-
opment and production of new types
of escape cquipment must be drastically
shortened.

“Expert talk.” he said, “pride of au-

Human Tolerance

“The century series of aircraft now in
operational use can in level flight casily
put our ejected pilot into the danger
gone for human tolerance. If we plot

we can predict that an appreciable num-
ber of our estimated ejection attempts
will be unsuccessful in terms of recover-
ing a usable crew member”—Brig. Gen.
Don D. Flickinger, of the Air Research
and Development Command.

| the speed capabilities of this series . . . |

thorship and standardization are the
bottlenecks in the flow of this equip-
ment to pilots,”

Pilots are concerned with wind blast,
free-fall  spimning,  premature chute
opening  and  cscape  during violent
maneuvers. Crossheld sad.

“We know that there are the means
and i fact the hardware m existence
to protect against loss of cquipment
and wind blast. but it is not available
for us.

“\We know that there are means
with existing cquipment to stabilize the
free-fall spmning  tendences but 1t 15
not being provided us.”

The meeting was sponsored by the
Institute of Transportation and Trafhe
Engincering and  Engincering Exten-
sion. University of California at Los
Angeles, in cooperation with the Acro-
medical-Engineering Assn. and the In-

3l



"Producing Today ...
Tomorrow's Aircrafl Requirements"

Engineering and design development by
Haskel Engineering Associates
Glendale, California
National Sales and Service by
Haskel-Loud Aircraft Service Corp.
Glendale, California
Resident Sales Engineers located in
Seattle, Wash.

Kansas City (Independence), Mo.
Baltimore, Md.
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Loud is & new source for landing gear and
components.on the West Coast. .Hﬂr;ﬂtile equip-
ment and facilities have enabled Loud to pro-
duce shock struts, shimmy dampers, steering
units, drag brace assemblies, down locks, land-
ing gear trunnions and actuating eylinders...
a complete package for the aircraft industry.

Loud has experience in newer designs em-
ploying high heat treats of 260-280,000 psi and
new materials such as Hy-Tuf and Titanium,
which are now required in producing modern
landing gear and components.

H. W. LOUD MACHINE WORKS, INC.

969 EAST SECOND STREET,DEPT.10 « POMONA, CALIFORNIA

ey i

ESCAPE CAPSULE for high-altitude planes as foreseen by Dounglas Aircraft engineers.

SEAT-EJECTION sled presumably designed to check ejection scheme for Republic F-103.

stitute of the Acronautical Sciences.

There, a research  spokesman  told
AVIATION W EEK:

“There is a need for getting experi-
mental escape hardware out of the
hboratory stage quickly and into the
applied stage in aircraft. Closer liaison
between  aero-medical rescarchers and
designers will result in quicker transition
of test results into actual hardware.”

Herman  Salmon, Lockheed's  chict
test pilot, added: “We now use sub-
sonic cquipment for supersonic flight.
Subsonic cquipment 1s not adequate.”

Progress Report

In the face of this criticism, Air
Force and Navy spokesmen reported
on the progress of development of es-
cape capsuoles,

A. B. Nutt, chief of escape develop-
ment section, Wright Air Development
Center, sad most of the WADC cfort
has been applied to two programs. Onc
involved development by the prime air-
craft contractor of a capsule for a cur-
rent weapon system. This capsule gjects
downward with the crewman in the
scated position. Capsule is pressurized
during the descent after escape and s
stabilized by fins which deploy on two
booms immediately after initiation of
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the one-motion escape sequence. A
delaved-deplovment drag chute draws
out the main recovery chute when
speed has been sufficiently slowed.

Early full-scale subsonic drop tests
indicate satisfactory performance of the
stabilizing fins, and so do supersonic
model tests. Supersomie track tests are
scheduled for early 1936, Waight pen-
altv for the capsule will be about 1,0H)
]l.'h

Another capsule program, conducted
bv WADC's Aircraft Laboratory under
contract, features a unit which will
introduce a weight penalty of only
150 Ibs. ‘This is achieved by using the
aircraft canopy and windshield as the
upper part ot the capsule. The seat,
designed to  transfer the  pilot from
the seated to the prone fect-forward
position becomes the bottom of the
capsule, Thrust 15 aclieved through use
of a rocket unit below the capsule.
Stabilization 15 by an aft boom with
trimmers.

Wind tunnel tests have indicated
that sabisfactory performance of the
stabilizing device mav be expected.
Subsonic half-scale flight tests are sched-
uled this fall.  Fullscale supersonic
track tests are programmed for the sum-
mer of 1956, A fullscale mockup has

THaIlo

SETTING
it NEW
design STANDARDS

rugged,
lightweight,
miniature

COAXIAL"

mechanism

An entirely new appraach
to the mechanical design
of moving coil mechanisms,
resulting in performance and
durability exceeding that of larger,
heavier mechanisms, Particulatly
syited 1o aircralt applications, as
the basic mechanism in indicating
instruments or a companent of
equipment ulilizing the moving coil
principle, Coaxial assem I:d'_u' provides
self-shielded, uniform and slable magnekic
field of great strength. Only two lasteners
are used in the simple, niged, interlocked
assembly. Tﬂhnitardtla for yadr
application on reguest.

*Trademark for a hasle Marlon moving
coll mechanlsm. Patents pending.

marion meters

‘-

Actual Slae
Total Welght 0.8 oz,

marion elecirical
instrument company
GREMIER FiELD, New Hn'm.ﬂ'nhr;r'ﬂra’ﬂﬂ-fnfuﬂqﬂ

MANCHESTER, M. M., W, 5. A -""r ,..r"- . 1""'-. E
roery it 0 B E L O

%E

% A blanket of fog
E needn't turn into
%

a shroud. Equip

LY AT s SO N T R

your plane with a

LEAR ARCON.

-

*

NEVER fly in instrument weather
without an instrument ratingl
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Note the unrestricted passage
thru the TEF-FLEX stem and
the standard AN Fitting,

Lightweight—Withstands Temperatures—150°F. fo + 500° F

o "Teflon" tubing
*"Teflon" is the DuPont registered trade mark
for its tetrafluoroethylene resin.

a. Impervious to any known acid.

b. Unaffected by weather—withstands temper-
atures—150° to + 500° F.

¢. Non flammable.

e “TEF-FLEX" hoseis braided with stainless steel
wire for hoop strength and tensile strength.

Alternate design permits use of our
MIL-J-5513A tested swivel fittings.

AIRCRAFT

COMPONENTS DIVISION
DUNBAR KAPPLE, Inc.

Illinois
Batavia 5400

Permanent swage ferrules, leakproof high
9 pressure fittings.

This special designed stem permits retraction
6 of nut for ease of installation 1n any application;
also allows visual inspection of 37° seat.

All assemblies in dash sizes 4 through 20 utilize
standard AN-818 nuts or end fitings to cus-
tomer specifications.

Batavia,
Phone:

Write for our Latest Bulletin on TEF-FLEX

Designers and Producers of SPIRAL-FLEX metal hose, PARA-FLEX metal ducting and Swivel Joints

ENCLOSURE CONTROL —

COCEAT JETTEON CONTROL

ALY REST JETTISOM CONTROL

D-558 ESCAPE unit. At lower altitude pilot drops back rest (inset) and falls free.

proved the feasibility of the collapsible
scat.

Paul D, Dugan, head of the Navy's
Burcau of Aeronautics cockpit systems
unit, reported that the Navy is com-
tinuing investigation and development
of capsule type escape. No immediate
plans have been made for incorporation
of scat capsules. However, based on a
recent directive, he said, all designs of
future Navy aircraft which are capable
of Mach 1 sealevel performance {uht{h
would be accompanied by dynamic
pressures of 1,500 1b per sq. ft or more)

arc to have a dulgu study made to
determine whether cockpit capsule type

escape can be incorporated without
undue penalty to the airplane.

Ejection Seat Limits

Recapping the cscape picture as he
secs 1t, Dugan said that ejection seat use
i5 limited to conditions approximating
those at Mach 1 at sea level and cor-
responding speeds at higher altitudes.

“We may be able to extend those
limits somewhat by development of
means of slowing down the aircraft prior
to ejection by incorporation of stabi-
lizing means and by addition of weight
to the scat .

Various ['.J]JHII'L escape systems were
briely mentioned by Douglas El
Segundo Division’s A, M. Mayo, chief
of the equipment and interiors engi-
neering section, These included a jet-
tisonable nose umit and ejection seat
capsule, an ejectable cockpit capsule
and a unit comprising the forward
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fuselage section of a high speed altitude
aircraft design.
Mayo said that operational conditions

are being approached that are clearly
beyond the capabilities of the ejection
seat. The cockpit capsule, he pointed
out, offers greater flexibility with respect
to strcamlining and the amount of
uscful equipment capable of being in-
cluded in the escape section. He added

that the overall weight penalty of the |

cockpit capsule svstem may be less
than that of an ejection seat svstem,
with satisfactorv drag-weight character-
istics, for sealevel speeds that in some
cases may approach wvalues as low as
Mach 1. The additional environmental
and water survival capabilities inherent
in the cockpit capsule could well swing
the pendulum in its favor in some
borderline cases.

USAF’s Lt. Col. John P. Stapp, pio-
neer in aviation biophysics, told the
meeting: “Between 500-600 knots the
ability of the present cjection seat to
save the pilot begins to fall away.

He reported that a number of produc-
tion fighter and bomber aircratt have
already been equipped with subsonic
type ejection seats which are inadequate
above Mach 1, even though these
planes are capable of considerably
higher performance.

[t is cssential, he said, to extend
the uscful range of the existing seat
by retroft or replacement so that escape
under maximum  performance  condi-
tions can be made from these hghters
and bombers.
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BALANCING
MACHINE

MEANS:
e LESS BALANCING TIME
o ACCURATELY BALANCED PARTS
= BHEA_TEH SENSITIVITY
e LOW OPERATING COST

Kaman Aircraft Corp Mow Balances Their Heli-

copter Rotar Blades And Assemblies On a Dean
And Benson Machineg

Let Dean & Benson Staff Assist
You On Your Balancing Problems—
Liguirtes Invited,

Hean & Benson

Hesearch, Inc.

16 RICHMOND ST.  CLIFTON, N. J.
GRegory 1-1600
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for WM. R. WHITTAKER CO., Ltd. -

by Marvin Miles,
Senior Member, Aviation Writers Assn,

Now that the Air Force is eliminating design studies in favor
of Phase I contracts so far as aircraft are concerned, why ean’t
the major companies apply a similar program to the supplier

field?

It’s worth serious consideration, for doing away with design
studies in the procurement of aircraft valves, for instance, would
accomplish the same goals attributed to the plan in the field of
airframe procurement: save money, conserve engineering man-
power, compress development time and improve the chances of

obtaining a good produel.

Aviation Week described the new
approach as “seeing the colt, not plac-
ing the bet from the racing form."”
I'll carry it a step farther and say it
would be seeing the colt rather than
placing the bet from a single racing
form selected from a group of varied
forms, with those that remain rendered
useless and representing pure waste in
time and money.

As it is now, perhaps fifteen sup-
pliers are asked to design for a given
job. They compete helter-skelter in the
hope of winning a contract. Yet they
know — and the majors know, too —
that only one company, possibly two,
will get a production order. The rest
will have devoted fruitless skill and
energy to the project.

If the Air Force can pick a major
company to do a job on the basis of
past performance, know-how, avail-
ability of engineering effort and cur-
rent work load, then there’s no reason
why that company itself can't select
its suppliers on that same busis.

Why shouldn’t the suppliers as
well as the prime plants be relieved
of the constant but frequently futile
pressure of designing on specula-
tion, so to speak? Why not select
suppliers, too, on the basiz of their
past successes in the type of work
required ?

It would prevent spreading design
talent to perilous thinness at a time
when engineer availability is a critical
problem. And without a doubt it would
result in better products and speedier
delivery — basic reasons for hand-
picked Phase 1 contract awards,

It would also seem to go without say-
ing that in selecting a company with a
reputation for performance, an air-
frume manufacturer would thereby
eliminate all possibility of picking itself
a major headache in the -form of a
firm that can’t produce when the chips

—

are down or a concern that can't service
its product in the field — despite the
finest promises.

Certainly development contracts,
rither than general design competi-
tions, would shorten the procure-
ment eyele in equipment and acees-
sories just as they do in airerafl, As
in the building of fighters, bombers
and transports, supplier specializa-
tion invariably limits the field so far
ns success is coneerned. It is absurd
1o waste precious time — as well as
money and manpower — when

| Russia’s red star is rapidly drawing

abreast of us.

This is not to say there should be no
competition, No one doubts the value
of pressure in the struggle to out-do a
worthy rival, As a matter of fact, the
compeftition, although narrowed in field,
would be considerably rougher,

Surely it makes sense to assign the
development of special products to
firms with specialist skills. Not only
would it prevent the immeasurable
waste of engineering manhours on proj-
ects that aren’t particularly desired —
but which must be sought to maintain
economic levels — it would channel such
projects to other concerns and spread
the business equitably on a direct
premise of efficiency.

Past performance in place of paper
proposals can as well be the measur-
ing stick in development awards to the
supply industry as it will be the gauge
in airframe production. “Multiple
sourcing” is as inefficient in one field as
it is in the other, but vou'll find the
veteran supply houses themselves have
long been placing important contracts
only with vendors of proved capability.

If the prime plants don’t extend
the Air Foree plan to the suppliers,
it could be the whole program will
lose a good part of the efficiency it's
now expected to achieve.

It’s something to think about.

ESICTION SEAT CAFSOLE forapg

GOODYEAR unit. Chute drops capsule.
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PROPOSAL for cjectable cockpit capsule.

“Equipment we have should be eval-
uated on a very long range basis—we
can’'t reproduce another species of
man,  he said. First objective in super-
sonic escape rescarch should be to de-
termine limits of human tolerance and
the margin of survivability bevond this
pomt through animal experimentation,
Stapp claimed.

Human Level

Second line of attack, he said. con-
sists of devising equipment with con-
trolled performance under all expected
conditions of escape to modify and
confine the force to tolerable human
levels. An essential specific problem,
he added, is the full scale determination
of lift and drag of the man-seat combi-
nation at all angles of presentation by
means of wind tunnel experiments up
to Mach 2 at sea level,

A man should be used in the tunnel
tests up to Mach 1.1, after which a
plaster duplicate could be used up to
Mach 2, he said.

A re-examination of human tolerance
in both upward and downward ejec-
tions, using additional pilot support
(restraint) is long overdue, Stapp said.
lle reported that there have been two
upward cjections at about 500 fps. at
353G without injuries. One approach
for solving the problem of wind drag
deceleration is to oppose wind ram
force during ejection by a counter force
using a propulsion means, he said.

Northrop Aircraft's George Nichols
told the mecting that the escape prob-
lem must be solved soon or further
loss faced in the ecfficiency of the
weapon syvstem. An interesting experi-
ment m design of a new aircraft would
be to bring in optimum ecscape factors
and then compromise other conditions
around these, he said.
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new Boeing jet tanker
to stretch America’s Air Arm
with mid-air refueling

Almost daily, continuous flights halfway around the
World are being made because huge KC-97 tankers meet
bombers for refueling in mid-air. Tankers like the Boeing
K(C-135 will bring "targets” on faraway Continents
within striking distance. The new Boeing K(C-135 will
haul extra large cargoes because added strength with
less weight is possible with metal honeycomb
construction. Kawneer is helping build more planes
like the K(C-135 faster because of excellent metal
bonding facilities to produce any kind of honeycomb
assembly. Our experience in metal bonding honeycomb
will be helpful to you in designing new applications of
this material. This is another example of how

you can benefit by Kawneer’s integrated

engineering and manufacturing service.

HKawneer will produce the allerons for the KC-135
utilizing honeycomb sandwich construction

lNustrated here is
the Boeing 707 Tankear-Transport
prototype of the new KC.135,
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Kawneep
GCeneral ODffices Slreel

NI LES, MICHIGAR-N E cjtf

Learn more about
Hawneer's Slogan=
"Quality producta-—
Economically produceds=
Delivered on time"

Write for this book

Gentleamen:

Please send us . ... copies of your new dess=
criptive book to distribute to our key men,
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New Vertiplane Has Conventional Look

DRAWING shows takeoff, light and landing
attitudes of proposed vertiplane,

forward flight
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MEW FLAP: Closed and drooped for hover.

Double Flaps Give Weber Model Vertical Takeoff Ability

By William J. Coughlin

Burbank, Calif.—=Weber  Aircraft
Corp. is flight-testing a powered model
of a new vertical rising aircraft, con-
ventional in appearance but capable of
taking off and landing with zcro for-
ward speed.

The firm hopes to interest the mili-
tary services in design and construction
of a low-cost research airplane for full-
scale Right testing. Preliminary eval-
vation by Wnght Air Development
Center has indicated that both the
concept and proposal are “feasible.”

Designer of the new aircraft is Joseph
L. Velazquez, former project engineer
on Piasecki H-16 helicopters and now
chiet engincer of airplanc projects at
Weber.

Weber's design was evolved from
basic resecarch done by the National
Advisory Committee of Acronautics,
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Charles H, Zimmennan, Louis Breguct
and others.

The Weber arrcraft is a conventional
Extr:]-uim___ aircraft with tuﬂmprnp C11-
gincs. T'o achieve its vertically nsing
and hovering capabilities, the design
employs extended double flaps to deflect
the propeller airstream from horizontal
to vertical.

Aerodynamic Theory

“The acrodynamic theory is not new
but recent developments make this tyvpe
of aircraft p{}aail:-]ljt:-." Velazquez points
out. These developments include air-
craft turbine engines and controls. But
the key to the Weber design is found
in NACA Technical Note 3198 which
indicates that all that is required to pro-
duce vertical hft without a honzontal
component is to impart a sufficient
downward acceleration to a sufheient
mass of air.

Helicopters achieve this by imparting
a relatively low velocity to a large mass
of air. Designs such as the Convair
and Lockheed vertical rising hghters
accomplish it by imparting a relatively
high velocity to a smaller mass of air.

\’lefqm? points out that it is not
necessary for the thrust line of the pro-
peller rotor to be in a vertical direction
to produce the downward acceleration
of air. He contends that the same result
can be obtained by redirecting the shp-
stream by means of a w ing and faps.

Although the wing, engines and pro-
pellers remain i a conventiond] att-
tude, the flap arrangement will produce
a purely vertical force on the aircraft,
according to the Weber designer.

He cites recent NACA wind tunnel
tests which show that it is possible to
obtain a change in direction of the pro-
peler thrust by as much as 72-deg. with
only 10% loss of magnitude.
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climbing attitude

SCHEMATIC of slipstream over wing and flap creating vertical lift.

One difficulty in the past has been
that the large degrec of fap required
for such an cffect produces an uncon-
trollable nose-down  pitching moment.
Hornzontal tml surfaces, meffective at
zcro speed, cannot trim this out.

The answer to the pitching moment
[}rf.:-!:ilun is the heart of the Weber de-

The solution offered is placement
l‘gtht pranHLr thrust hine below the
-:ILI‘H[]'I.I'I amic center of the wing.  This
downward clr-pl;u‘:u]unt of the thrust
line combines with wing lift, drag and
pitching moment to :H.t throngh the
‘urr:mft s center of gravity.

“Pitching th!llihrmlll then Juu]h
about the urplum s center of gravity,
Velazquez savs. “Under such condi-
tions, the nose-down pitching moment
resulting from extension of the Haps s
balanced bv the nose-up pitching mo-
ment  introduced by the  propeller

thrust.”
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To reduce cost of the mitial tirpl me,
the company proposes that an Ercoupe
two-place airframe be converted into 2
one-plice rescarch aircraft to test the
theorv involved,  After carlv flight test-
mg in a stripped-down  configuration.
which would not have canopy, fairings
or retractable gear, the aircratt would be
completed prior to its final flight test-
“|u

|hf. WV-1 would have a 30-ft, wing-
span, 20-ft. 6-in. length and a Llulﬂ'n
hovering weight of 3.200 b, with 2
escful load of 600 Tb. It would be
powered by a Continental T51 turbo-
prop engine. the U. S, version of the
Turbomeca Artouste 11, rated at 425- -hp.

Velazquez savs the WV-1 flight test
program would seck solutions to these
problems:

e Amount of buffeting during transition
due to stalled portions of the wing not
immersed in the propeller slipstream.

landing approach

® Trim changes due to ground eftect.
¢ Possible dynamic instability in hover-
|1|g or transition.

» Possible propeller  vibration during
transition due to high angle of attack.
e Effect of ground cushioning.

e Deviations from NACA test data.

NACA Wind Tunnel Tests

Studics leading to this design were
largely theorctical until last vear when
NACA conducted wind tunnel tests on
the principles imvolved. These tests sup-
port Velazquez in his design theores.

“It is onlv since these test results
were made avatlable that it has become
possible to design a hovering airplanc
with accuratelv  predictable  hovering
performance, Itli.huhug power required
and hovering attitude,” savs the Weber
designer, It was after this information
wits made public that the WV-1 evolved
from a variable-incidence wing  design
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INTEGRATED ELECTRONICS

THE IMAGINATION FOR RESEARCH PLUS
THE SKILLS FOR PRODUCTION
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Performance in the field is the real test of
product worth. To maintain Hoffman's
reputation for high standards of quality and
performance, Field Engineers are constantly
performing direct, on-the-spot aid in
installation, operation, and evaluation of
Hoffman electronic equipment,

e ——— — T ]

production

]
g e R Ly —— -

i e e o e —— e

Hoffman Field Engineers are chosen from the
engineering design and test groups for their
specialized knowledge and ability. These
specially trained, specialized engineers carry
the integrated skills of research, development,
design, and production into the field . .
wherever Hoffman equipment is being

used ... on land, air, sea, or undersea,

HiesEd & oF &4 sErILs

Typical of the types of projects Hoflman Field
Engineers are working on, one group is
presently engaged in conducting field evaluation
studies at remote air bases on TACAN, the

most advanced arborne navigation equipment
yet produced. This field study is being
coordinated with Hoffman’s production

of TacAN equipment.

Radar, Navigational Gear
Missile Guidance & Control Systems
Noise Reduction

Countermeasures (ECM)
Communications

Transistor Applications

= .
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CHALLENGING OPPORTUNITIES FOR OUTSTANDING ENGINEERS TO WORK IN AN ATMOSPHERE OF CREATIVE ENGINEERING.

WRITE THE DIRECTOR OF ENGINEERING, HOFFMAN LABORATORIES, INC,, 3761 SOUTH HILL STREET, LOS ANGELES 7, CALIFORNIA.
L]
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DESIGNER YELAZQUEZ at control chair...

Puts his vertiplane model through paces.

-

fmuﬂﬂm

T\ute ﬂtl:nﬂl:::l H.lps for hovering.

WEBER VERTIPLAMNE maodel hovers just off ground in nose-up

attitude with flaps fully extended,

comceived carlier by Velazquee.

WV-T is designed for takeoff, hover-

mg and landing m a 25-deg. mose-up
attitude,  “It appears that thL best de-
sign compromise is . . . where the

hovering  attitude nose-up angle is in
the same order of magnitude as for
present day  sweptback or - delta-wing
ighter aircraft,” savs the designer.

Flight testing of a gasoline-powered
one-tenth scale model now is under way
at the company’s Burbank plant. The
test nig L|11|J|m'-. an operator’s seat with
a free-swinging helicopter-tvpe arm ex-
tending out to the model, which is free
to move in a circular path or to nise and
descend vertically,

The twin-engine wooden model em-
plovs double Haps as its only movable
control surfaces.  Angle of attack 1s
controlled by movements of the rotor
arm and engine power is adjusted by a

AYIATION WEEK, October 24, 1955

throttle on the operator’s chair.,

“I'he model is proving out our
thecory,” Velazquez reports.
Transition to Horizontal

Horizontal flight characteristics  of
the WV-1 are expected to be those ob-
tained with the conventional elevator,
atleron and rudder control surfaces
which it employs.  Vertical takeoff and
transition to horizontal flight would be
accomplished in this manner:  Nose
gear would be extended to brning the
aircraft from its level ground attitude
to takeoft angle of about 25-deg. In-
crease in power and blade angle of the
constant-speed propellers would Tift the
aircraft into hovering fight,

The nose would be lowered to cruis-
ing or climb attitude for forward flight
as flaps retracted into their position as
trailing cdges of the strmght wing.

Then, at Velazquez's command, the model climbs for enough
altitude to revert to normal Aight attitude.

Landing procedure would be some-
what sinmlar to a partial-power carricr
landing. Ilaps would extend gradually
as power was added, nose lifted and
speed reduced.  After a nose-hagh, zero-
speed hovering condition was achieved,
descent would be made by a slight
deercase 1 power.

In the zero-speed hovering condition,
roll would be controlled by enginc
diffecrential, ecither  through  power
4.,|1,|1|g1_'~. or change in blade angle; vaw
by differential use of flaps, and pitch
by simultancous flap changes. Con-
ventional stick and rudder movements
would be emploved for all these in an
admittedly complex control system.

Air Support Vehicle

Charles L, Buckley, vice president of
Weber, believes the Weber VRA (ver-
tical rising aircraft) would be excellent
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THIS IS AUTOFAB, an automatic machine that assembles
9,600 electronic circuits in a single working day. Designed,
built and offered for sale by General Mills, Autofab assembles

—— = —— e ——— = = ==

printed circuits (complete with practically all radio and TV
components) at lower cost than ever before. Components can
be attached at any angle and at any position on the base plate.

AUTOMATION? Consult a pioneer in the field

Autofab is an outgrowth of General Mills’ 28
years of experience in the design and production of
automatic processing and packaging equipment. Our
staff 18 thoroughly experienced in the theory and
practice of automation; our complete facilities and a
diversified staff of 2,000 enable us to carry entire
projects from the research stage to final production
in quantity.

Autofab is a GMI trademark.

WHAT'S YOUR PROBLEM? General Mills can help vou
with research, design, development, production engineering and
precision manufacturing in connection with » automation e
bombing, navigation and missile control systems e industrial
instrumentation and control e specialized precision instrumen-
tation e electro-mechanical computers e remotely-controlled

manipulators e fine-particle technology e meteorological and
high-altitude research.

JUST OFF THE PRESS is a new hooklet deseribing the serv-
ices available to you at the Mechanical Division. An 8-page
brochure with details of the Autofab machine is also available.
For either or both, address Dept. AW<4, Mechanical Division
of Greneral Mills, 1620 Central Avenue, Minneapolis 13, Minn,

Job opportunities available for creative engineers. Work closely with outstanding men on interesting projects.

mecHanicaL pivision orF General Mills, Ine.

N,

FRONT VIEW of hovering model shows how double flaps fit around engine nacelle.

for logistic and tactical air support,
combining the range, speed and rel-
bility of a conventional aircraft with the
vertical characteristics of a helicopter.
Although Weber studics indicate that
such an aircraft would have pavloads
below those of a comparable helicopter,
the rate of cargo delivery could be much
higher due to crising speeds ereater
than those of the helicopter. When op-
crating where runwavs were available,
its payload could be greatly inereased
by conventional horizontal takeoffs.
The abihitv to make either honizontal
or vertical takeoffs would be a great

advantage over a tail-sitting vertical take-

off aircraft, Bucklev notes.

On longer missions, the Weber VRA
could make a heavily loaded horizontal
takeoff and then land vertically in a
combat area after using up fuel weight
cn route,

The WV-4 cargo version would have
i top speed of 452 knots, cruise at
501 knots and have an effective range of
1,820 nautical miles at full pavload,
according to Weher calculations, Con-
ventional  takeoff might permit gross
wuigh'r to climb from 45,000 to 70,000
Ih.

Buckley believes the cost of any of
the WV series should not be more than
that of a helicopter of the same gross
xt'L‘igflt.

Weber's Work

Weber Aircraft Corp., with a plant
arca of 211,722 sq. ft., presently designs
and manufactures aircraft interior cquip-
ment as well as doing subcontract work
cn omajor airframe components.  Weher
cjection seats are used on the Bocing
B-47 and B-52, Convair F-102, McDon-
nell F-101 and Cessna T-37.

During World War 11, the frm's
facihities were used for fabrication and
hnal assembly of more than 40 P-38
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atrcraft and over 400 Lockheed Lode-
stars,

A separate engincering division was
set up at Weber two years ago for re-
scarch and development in rotarv-wing
atrcraft. It was at this Hme that Velaz-
quez jomed the firm.

The heheopter projects since have
been shelved to concentrate on his
VRA design.

Velazquez, after receiving a Master
ot Science degree in acronautical ¢n-
gineering from the California Institute
of Technology, was emploved as struc-
tures engineer at the Douglas Aircraft
Co. from 1939-1944, served with the
Navy Burcan of Acronautics between
1944-1946, worked as structures engi-
neer at North Amernican Aviation, 1946-
1945, and jomed Piasecki in 1948, Tle
came to Weber as chief engineer, air-
plane projects, in Mav of last vear,

Prefab Heliports

Manufacture of all-steel prefabricated
hehports  has  been announced by
Dravo Corp., Pittsburgh. '

The heliports consist of structurally
supported sections of open steel grat-
ing which serve as landing and takcoff
pads for the helicopter. The open
prating provides proper drainage and
carnes away excess air churned by the
TOLOT,

Ior water-based use, the heliport’s
flight deck 15 constructed of 10x40-ft.
sections with antomatic stabilizing pro-
vided by pivotallv-mounted foats which
cushion the impact of landings and
takeoffs.

The floating platform mav be an-
chored 1n as httle as 24 feet of water.

The prefab  heliport  design  was
developed by Standard Heliports, Inc..
Minneapolis, under  whose
Dravo will operate.

license

OIEEL

Every Kind
Quick Delivery

Plates, Structurals,

Bars, Sheets, Tubes, etc.
Carbon, Alloy, Stainless
Steels, Babbitt Metal.

RYERSON

Joseph T. Ryerson & Son, Inc. Plants:
Mew York, Boston, Philadelphia,
Charlotte, Detroit, Cincinnati, Cleve-
land, Pittsburgh, Buffalo, Milwau-
kee, Chicago, 5t. Louis, Secattle,
Spokane, Los Angeles, San Francisco
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HIG-4 GYRO

DATA
1. Spin Motor: 12 Volts A.C,, 400 7. Signal Generator Linearity

cps, 2 phase Deviation: = 195
2. Power Required: Running 1.5 8. Tor G tor Li it
Watl—Shart 27 Wbl que Generator Linearity
Deviation: Less than 195
3. Run-up Time: 15 Seconds
Mk arsetention 9. Input Rate: 4 Radians/second
4. Angular Momentum: 104 Maadmom
Gram-Centimeter? [second 10. Drift Rate: 1° per hour
5. Gimbal Travel: &= 5° Maximum maximum
6. Signal Generator Sensitivity: 1. Weight: 1.5 pounds

10 mv/mr, with 55 m/a, 400 cps

NOTE: This Gyro can be readily modified to meel your requirements. We invite inquiries
listing specificalions.

The Greenleaf Line of Gyros and associated devices is being steadily expanded.

It now includes a wide selection of Free and Rate Gyros, and the HIG-3
and HIG-4 Gyros.

Wrile, wire or phone for further information.

ENGINEERING «- DEVELOPMENT : PRODUCTION

THE .
ee_nl__eaj 'MANUFACTURING COMPANY

7814 W. Maplewood Industrial Court +  Saint Louis 17, Missouri

Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros,
Differential Pressure Mach Meters, Air Speed Indicators,
Computers, Switches and many other precision-built components.

At Greenleaf Plant No. 2 facilities are available for precision castings.

USAF Contracts

Following is a list of unclassified con-
tracts for $25,000 and over as released
by Air IForce Contracting Ofhegs:

ROBIMNS AR FORCE BASE, Mptan, G,

filenn L. Mnartin Co., Baltimore, Md,, re-
peir and modification of TM-61 sories mix-
wiles (PHR-084. .4), $3588,7T84.

Western Electrie Co., 120 Broadwiay, New
York, X. Y., printing and digtribution of
technical orders, (PR-G43432), F60,000,

Ideal Electric & Mg, Co., Manstield, Ohlo,
motor penerator sets, type MC-1, 47 en,,
iRFP-1246), ES42,016,

WHIGHT-FPATTERSON Allt FORCE
BASE, (hhin.

Genernl Mills, e, (AMechanical Divigion,
1620 Central Ave., Minneapolls, Minn., over-
haul, repalr and modernization of MA-4
aptical group assy., (PR 684464), $a41,087

mperry Gyvroscope Co., Gifent Nevk, Long
Icland, N. Y., eszentinl repalr and/ or modi-
feation of A-1A bombing navie. computor
svatems, assemblies, =ub-assemblie=, and/or
components, (PR 5B4536), FH04.27K,

AC Spark Plug Divislon, 1300 N, Dwat
Highway, Flint, AMich, modification, repalr
and overhaul of A-1A bombing navig, com-
putaor=, (PR 554538), 21,544,136,

Wationnl Cash Reglster Co., South Maln
and K" Sts., Davton, Ohlo, modification
repair and overhaul of A=1A bombing navig
complitors, (PR OGS4532), SL.620.000,

Stewart-Warner Electronies iv,, 1300
North Kogtner Ave, Chirago, 1L, receiver-
transmitter BC-TERE/SCR-VISE, 51 eh.. re-
cejver-transmitter RBi-73SE/SCH-7 156, 41
&1, Indieator 1=-102E/SCH-7V158FE, 36 &3,
(PR'e PE-138413 andd GE-aK77TH8), 107 615,

David Bogen Co., Ine., 20 Ninth Ave,
New York, N, Y., publle address zet
AN/AIC-11{XA-2), 2 ea., engineering data,
handbook of operating & nihint, instroction,
(1'"R 1oEG66T), #1007, K17,

Navy Contracts

I'ollowing is a list of unclassified con-
tracts of $25,000 and over as released
by Navy Contracting Ofhees:

AVIATION “1'FrL:Y OFFIUE. I'hiladel-
peluii.

Wilter Ridde & Co.. Ine., BTS Main Su
Belleville 0 X. J.. ecartridge=s, (353/2110-
1662/51-1441/52-1450/60), 12.208 ea., $40,-
813,

North American Avintion, Ine., Columiine
Divigion, 4300 E. Fifth Awve.., Calumbus,
Ohio, ground handling egquipment for A
and FJ alreraft, (383/2110=1402/52), viri-
ous, $46,751.

sperry Gyroscope Co., Great Neck, L. L
N. Y. klvstron zignal =ource and directionnl
coupler, (PREN 11-3035-50/ac¢ro), varions
226,780,

Gondyenr Tire & Kubber Co., Ine, 1144
EFsist Adarket sStreet, AKron, Ohilo,  whee)
pEayE, (ABA/2110-13T76/62), 400 en,, F76.810
hranke nassys, (A5 Z110-14857060, 105754
155 ea., 45 016,

Feseo Produocts DViv.,, Borg-Warner Corep,
24700 North Milex Hd.,, Hedford, Ohlo, fael
pimps, (ASE/2116-24/04), A48 en,., 2458010,

meintilla v, Bendix  Aviantion Corp.,
sidney, N, Y. connceetors, (G83/2140-1866;
a2), vartous, FiA6,155,

General Tire and Eubber Co, 15705 -
elewond Avenus, Akron Cthio,  whieel
pasyvE,, (a3 /2110=-1333/02, T2/50), 1,106 en.,
41,461,

Alrborne Aveessorles Corp,, 1414 Che=tnut
Ave, Hillside, X. J.. petaators, (453,/21140-
1479/60, 95/54), 42 ea., 330,908,

Bendix Produacis Iy, Hendizs Avintion
Carp., 410 Bendix Drive, South Bend, Ind,,
maintenance parts for overhoul of BHen-
dix pumps, (I23/2117-182/500, various,
SVR2.272: brake, wheel assvs, and mninte-
nance parts nr varloons aimcevaflt, (6558
290423-T4X1/068), varionux, 2£41.237.

Zak=-Lae Paint & Laecguer Corp., 250
HimpRon 5t N W, Atlanta, (., enmimel,
(IEFEH-a83=1 ia=0a), 229005 Eal.., F29. 724,

rl
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All the power and torque of the engines of Fairchild’s Cargo
Transport pass through a few pounds of rubber and metal . ..
leaving most of the vibration behind. MB engine mounts do
the job.

These lightweight Type 3900 MB units have USAF, BuAER
and CAA approval. They were designed for airplanes powered
by P&WA R-2800C engines.

Many other planes are made bearable for their crews, in-
struments, and structure by specially-designed MB power
plant mounts. You'll find the leading producers of the industry
among the other manufacturers who have drawn on MB's
15-year-old fund of busy experience in vibration isolation,
measurement and excitation.

For help on the vibration control job now on your boards,
just write or call.

the J[B manufacturing company 005
i

diviisran of Textron A merican, Ine.

HEADQUARTERS Fmrﬂmnums TO ISOLATE VIBRATION Oyib.

}H , TO MEASURE IT @D ]

.- 1O EXCITE 1T
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ROUND-TRIP TICKET

COZI—short for Communication Zone Indicator
—is a new and different type of “radar” developed by
the Air Force and Raytheon. It gives a big assist

to high frequency radio contacts by telling which
frequencies to use for best communications

to any area—and whether the signal

is being jammed.

COZI is also working for the Voice of America

and Radio Free Europe. It's one more example of

Raytheon’s ability to handle tough engineering

Ty

RAYTHEON MANUFACTURING COMPANY
:' WALTHAM 54, MASSACHUSETTS

problems in any range of frequencies...

and of “Excellence in Electronics.”
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ROCKET MOTORS for "'ii"i'l-:illg are checked in l:ig stand nrur]n{.i]-;:':lg BMI test area.
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Navy & Reaction Motors Open
$4-Million Rocket Engine Facility

By Henry Lefer
Denville, N. J.—The U. 5. Navy and

the nation’s oldest rocket engine com-
panv  formally opened a S4-million
rocket engine development and produc-
tion facility earlier this month here in
the.rolling hills of northern New Jersey.

Built under the auspices of Reaction
Motors, Inc., and the Navy, the plant
consolidates within its 200,000 sq. ft. of
working arca RMI's admimistrative of-
fices, rescarch, engineering and manufac-
turing operations, that previously had
been divided between Rockaway and
Lake Denmark, N. J.

The company is retaining the lease
on its Rockawav plant, however, for
use i special projects.  In addition,
new admimistrative, test and mstrumen-
tation facihitics have been constructed
at a Lake Denmark test site, seven miles
from the Denville headquarters and—it
15 hoped—far enough awav from residen-
tial areas to reduce complaints about the
shattering noise produced by rocket en-
gine firing,

The Denville plant consists of three
buildings—administration, engineering
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and research and experimental—on a 50-
acre site. It was laid out with a view of
achieving the most efhcient communica-
tion between related departments and
with an eve towards future expansion.
The administration building is located
on RMI property and belongs to the
company. The remamder of the new
facility is on Navy-owned land and s

operated by RMI under a Navy facili-
ties contract as part of the Naval In-
dustrial Reserve.

The 66.,000-sq.-ft. engineering  and
rescarch building contains laboratones,
design department, project and planning
offhices, a library and records section. One
wing is devoted to chemical and phyvsi-
cal rescarch, There are nine chemical
laboratories, controlled humaidity areas
and much special equipment necessary
for rocket research. The bulding also
mcludes a large physics lab, a hydraulic
lab and an metallurgy lab.

The 67,000-5q.-ft. experimental shop
building contains production, fabrica-
tion, component test and nspection
departments.

In pushing rocket development to
new frontiers, Reaction Motors i1s work-
ing with new propellants being devel-
oped by its parent company, Olin
Mathicson Chemical Corp. RMI, to-
sether with Olin Mathieson and Mar-
quardt Aircraft Co., (in which Olin
Mathieson has an interest), recently
tormed the OMAR group for coopera-
tive research in propulsion and asso-
ciated problems. (AW Aug. 22, p. 50).

The companv has not been tapped
for the International Geophysical Year
space satellite program, according to
Ravmond W. Young, RMI president,
but expects to be asked to bid on the
powerplants for the second or later pro-
pulsion stages when the prime contrac-
tor's designs become further advanced.
General Electric has the task of de-
veloping the engine for the hrst stage.

The main emphasis at RMI 15 on
liquid propellant rockets, such as the
6,000-1b.-thrust unit that powered the
Bell X-1 and Douglas Skyrocket research
aircraft and the 20,000-1b. motor that
Blasted the Martin Viking to an altitude
record of 158 miles mm 1954, Other
developments include the ROR (rocket-
on-rotor) units installed on helicopter
rotor tips for auxiliary thrust (AW Sept.
27, 1954, p. 17).

These motors weigh 1 1b. each and
produce 32 1lb, of thrust. In the Lake

+ "y i
& i,

VIEW OF LAKE DENMARK SITE shows some of RMI's test stands, liquid oxygen tank.
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Ad'vanced turbine r esearch laboratory

Power is basic to America’s future in the air. Whether for small
executive aircraft, short or long haul jet transports, fighters,
trainers, missiles or other air weapons for free world defense
. . . development of new powerplants sets the pace for progress.

Fairchild has taken the lead in the development of the small
turbo-jet engine. An entirely new jet engine family has been
created inits J44.. .. a package of power delivering higher thrust
per pound weight.

Late this year, Fairchild Engine Division’s new Turbine Re-
search Lab will be completed and ready for action, armed with
the newest engineering and manufacturing facilities and ready

to serve America’s best interests.

From its small beginning at Farmingdale, L. I. in 1928,
Fairchild Engine Division’s record has been one of constant
osrowth and progress. This new facility, completely integrated
for the latest powerplant manufacture, may be counted on in
1955 and the years to come to continue, as always, with more
power with less weight in smaller engines to advance tomorrow’s
military and commercial aviation progress.

ENGINE AND AIRPLANE CORPORATION

FAIRCHILD
5(¢m it

s ey o DEER PARK, LONG ISLAND, NEW YORK
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DOOR LOCK
INDICATOR
SWITCH

Two Electro - Snap Hermetically - Sealed
Switchos contral latch on landing gear
doors of the RB-&&6 Force-Douglas
Bambaer,

Hermetically -Sealed Limit Switch

Chosen for Dependability in Any Environment

In today’s modern aircraft, remote "fingers” tell when closures
are properly "buttoned up" for high speed flying. This Electro-
Snap Door Lock Indicator Switch is a typical example, It
controls landing gear door position, lights an indicator on the
instrument panel when doors are securely latched, and “cuts
out" the door motor.

To maich the all-altitude, all-temperature performance of the
aircraft it serves, the switch is hermetically-sealed. Both elec-
trical and mechanical parts are sealed in a dry, inert gas for
dependable operation in any emvironment. Temperature cycling
can't cause condensation inside the case; the swiich can't freeze

because all moisture is sealed out. Hermetic sealing protects the
switch from dirt, corrosive atmospheres, oil saturation, mper.
ing and mis-adjustment.

Characteristics remain constant from —100° F. to 4+ 250° F.*
The unique tipping-action actuator operates dependably even
when the outside case is coated with ice.

It's litddle wonder that Electro-Snap Hermetically-Sealed Limit
Switches are first choice on so many modern aircrafti—for all
kinds of switching jobs where dependability is a “"must”. For
complete details about the many types available, see our catalog
in Sweet's and send us a description of your requirements.

*Higher temp, models also available

ELECTRO=-=SNAP swiTcH AND MFG. CO,

4220 W, Loke 5t. #® Chicago 24, Il

Write for Dotfao
sheet HM-10

Bomb Bay Switch Flap Switch Rocket Switch Fuel Tank Transfer Swirtch Turret Switch

One of the many variations ‘When flap closes and de- MNow used in today's newest Extra-dependable four circuit Rotary actuator - gives lang

of the famous Electro-Smap  presses actuator, switch si- fighters for indicator and se- hermetic switch for use in over - travel, flexibility in

Landing Gear Switch. multaneously operates four quence circuits in  rocket cockpit. Fits AN type foggle mounting. Extremely com-
10 amp, 30v DC circults. tubes. mounting, pact, lightweight case.
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Denmark test area, RMI maintains two
rotor test rigs—a lowspeed rng and a
highspeed rig capable of turming at
1,000 rpm,

RM1 Test Stands

In this area there are numerous stands
capable of taking large and small rocket
motors, as well as necessary  storage
facilitics, mcluding tanks for liquid
oxygen, ammonia and alcohol. On a
hill overlooking the test area 1s the
350,000-1b.-thrust stand on which the
Viking engines were tested.  RMI en-
gineers sav the stand could actually take
l-million-lb. umits safelyv, but no motors
of nearly that size have been tested here
thus far. The largest to date has devel-
oped 120,000 Ib., and about 75 runs
have been made at 50,000 1h.

The company is working on appli-
cation of rockets to liquid-propellant
powered guns, jet drilling devices, cata-
pults and launchers, seat ejectors and
boundary laver control. The company
is also mvestigating the possibility of
manufacturing industrial chemicals as
products of rocket combustion.

RMI's Future

Reaction Alotors was founded n
1941 by four members of the Amencan
Rocket Society,  James H. Wyld, one
of the founders, produced the first de-
sign in this country for a fullv regencra-
tive rocket motor, basis of today’s liquid

e T T T RS R
-_...-I

propellant rockets, In this type ot de-
sign, one propellant flows in a jacket
surrounding the combustion chamber,
thus cooling the chamber while it itself
is warmed. The Germans developed
the principle independently at about the
same time as Wyld.

RMI'S present activities embrace
both military prime contracts and n-
dustry subcontracts for specific types of
piloted aircraft or guided missiles. The
company is working on about 40 govern-
ment contracts, Young told Aviarion
WEEK,

A tour of the new facilitics showed
many iactive machine tools which in-
dicated little production activity at pres-
ent.  However, company ofhcials say
RMI is headed for its biggest yvear yet.
Orders for new business totaled over
$9 million in 1954 and will go higher
this year, with a backlog indicating con-
tinned growth in 1956. Present em-
plovment is over 600,

Plant Completed

The final picce of production equip-
ment has been installed in the 'Timken
Roller Bearing Co.'s laboratory-like
plant in New Philadelphia, Ohio.
Timken claims that the factory 15 the
only one in the world devoted ex-
clusively to the production of tapered
roller barings in substantial quantities
which are held to tolerances of 75-

FFFFF

Britain's Napier Ramjet

millionth of an inch. Components of
the bearings have to be accurate to
20-millionth of an inch to make up
a bearing whose runout 15 accurat¢ to
7 5-millionth.

NAA Subcontracts
Total $172 Million

North  American  Aviation, Inc,
awarded subcontracts totaling more than
$172 million during the hrst half of
1955 for the manufacture of parts and
assemblies for the F-100 Super Sabre,
I-86 Sabre, T-28B Navy tramer, FJ-3
and FJ-4 Fury.

The largest single contract, approxi-
mately $8 million, was given to Chance
Vought Aircraft, Inc., for fabrication
of the rear fusclage for the F-100.
(Other Super Sabre subcontractors m-
clude: Rheem Manufactuning Co,,
S6 million; Northrop Aircraft, Inc,
two contracts totaling  $3,400.000;
Goodvear Aircraft Corp.; Seeger Re-
frigerator Co.; Servel, Inc; Cleveland
Pneumatic Tool Co.; Temco Aircraft;
Libertv Products Corp.

Contracts for components of the
T-28B trainer, I'-86, F]-3 and FJ-4, -
cluded 53 million to Sceger Refrigerator
Co.; $1,900,000 to Ryan Acronautical.

More than 60 other companies werc
given contracts ranging from $100,000
to more than 5500,000.

[ =T =
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Napier ramijet test vehicle is designed for low supersonic speed range and is boosted by a cluster of eight solid propellant rockets with
offset thrust nozzles, Rockets are paired in structural unit, complete with fin; offset nozzles provide guaranteed separation just before
burnout. Tiny air intake immediately ahead of boosters is ram air for air-turbine-driven fuel pump. Doppler (for velocity data) and tele-

metering (for performance data) antenna are visible in at least six locations.

boosters; the chord of the surfaces increases from root to tip.

AVIATION WEEK, October 24, 1955

Note the unusual shape of vertical surfaces between
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Jet airpower is the backbone of Ameriea's
defense, and jet engines depend upon scien-
tifically exact turbine wvanes, turbine blades
and supercharger buckets for power and per-
formance.

To mass-manufacture these vital precision
parts, Austenal applies the ancient “lost wax"
method of investment casting, greatly improved
and now called Microcast — a technique so pre-
cise and so accurate that Austenal turbine
buckets and vanes eliminate costly machining
and require only a mintmum of finishing.

The Microcast process was developed by
Austenal, and its use in the manufacture of vital
jet components is only one of many applica-
tions. In every field of industryv, Microcast is
proving that complex, intricate metallic parts
can be made better and more economically by
investment casting.

Let Austenal show you how Microcast can help
brighten your production picture,

Write todoy for Austenal's informaotive book-
let, “"Design with Microcaost in Mind".

LABORATORIES, ©LNEC.

microcast division

224 EAST 39th STREET - NEW YORK 16.N. Y.

a2

PRODUCTION BRIEFING

» Associated Spring Corporation’s Bris-
tol divisions, which suffered several
hundred thousand dollars worth of dam-
age from the floods which devastated
large areas in Connecticut, reassured its
customers that mterruptions in  de-
liveries would be minor. None of the
divisions’ processing equipment suffered
major damage.

» Torrington Co. has moved its New
York offices to the Port of New York
Authority Bldg., 111 Eighth Avenue.

> A new welding process has been de-
uhhp[ﬂ and patented by Trent Tube
Co., Troy, Wisc,, to manufacture
\\LIL]LEI stainless steel and high alloy
tubing and pipe. The company in-
verts the rolls of the continuous mill
and welded the formed tubing from
the underside, permitting grult". to
climinate the weld bead on the inside
diameter of the tubing. Even in the
as-welded condition, the tube has a
smooth and fawless interior surface,
the firm reports., Trent Tube 15 now
able to produce full-finished tubing
and pipe sizes in the various Hastelloy
grades, Zirconium, Zircoloy, titanmum,
and 19-9-DL.

» Burgoyne X-Ray and Metal Tf:shng
L.Jburat{m, New Cassel, L. I, Xiy
is constructing a test cell Eﬂpahh: of
simulating  altitude changes of a
vertical ascent of more than 1,200
mph. with thermal changes of more
than S50F. per minute for high-per-
formance tests of rocket-powered mis-
siles and flight components.

= R. M. Hollingshead Corp. has open-
ed a new manufacturing and distribu-
tion center at Sunnvvale, Calif., as its
Western  Division headquarters, The
plant is equipped to turm out mainte-
nance chemical compounds at an an-
nual rate of 1.5 million gallons.

'"’h

OCTOPUS GRIP VACUUM
CHUCK uses approximately 1,000 suction
cups with removable rubber grommets to
hold skin and pattern during milling opera-
tion, A screw in the center hole serves as a
shut-off valve allowing any shape skin to be
placed on chuck without complicated seal-
ing-off of vacuum source. Developed by
Convair and manufactured by Pioneer Tool

Engineering, Inc., El Segundo, Calif.
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Behind the PLEXIGLAS... Proper Maintenance

. Years of experience by the Rohm & Haas Company in
manufacturing PLEXIGLAS acrylic plastic.
.. Skill and know-how on the part of designers and
fabricators of transparent enclosures.

These are the reasons the canopies, noses, astrodomes and
windows on today’s planes are notable for their clarity and
strength, why they are dependable components of the
country s aircraft.

Proper maintenance keeps them so.
The proper maintenance of transparent enclosures requires:

Use of approved cleaning methods and materials.
Protection of enclosures from paints and harmful solvents,

As the manufacturer of aviation’s standard transparent
plastic, we will be glad to supply detailed information on the
care and maintenance of PrLExicLas. “Eyes of Flight,” a
30-minute 16mm training film on this subject, produced for

the armed services, is available from Rohm & Haas Company
and CAA film libraries.

CHEMICALS FOR INDUSTRY

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

Kepresendatives in principal fereign colintries

PrexicLas iy a trademark, Reg, U, 5. Pat Of., and other
principal countries of the Western Hemisphere.

Caxaniay Distniavron: Cryvstal Glass & Plastics, Lid,,
130 Queen’s Duay at Jarvds Sereet, Toroato, Ontarin, Canada.
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The ancient priesis of Egypt were
engineers whose great pyramid of
Cheops was sextant, compass and
slide rule=all in one. From sighting
the Pole Star, to squaring the com-
pais, o the mathematics of pi—it's
all there in the pyramid of Gizeh.

54

flying pyramids

Wonder of the world for ages, Gizeh's pyramid was a fount of mathematical
data—a tool to check measures, an aid to celestial navigation. Today's air-
craft are “flying pyramids”—collecting and integrating instantaneous meas-
urements ftor orientation and control. Kollsman activities cover these
seven fields:

AIRCRAFT INSTRUMENTS
PRECISION CONTROLS
PRECISION COMPUTERS AND COMPONENTS
OPTICAL COMPONENTS AND SYSTEMS
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT
MOTORS AND SYNCHROS
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS

Our manufacturing and research facilities . . . our skills and talents, are
available to those seeking solutions to instrumentation and control problems,

ko I |S m a n INSTRUMENT CORPORATION

80-08 45th AVE., ELMHURST, N. Y. « GLENDALE, CALIF. « SUBSIDIARY OF Sizszdzad col propucrs co. INc.
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SILICON RECTIFIERS (above) are key to new a.c. to d.c. converter. POWER PACK (above) uses magnetic amplifier to regulate output.

By Philip J. Klass

A new lightweight airbormne a.c, to
d.c. converter one-third lighter than—
and requinng only one-half the space—
of its predecessors, will be introduced
this week by Westinghouse Electric
Corp.

The new 200-amp. power pack con-
verts engine-generated 200-v,, 400-cycle
power into 28v. d.c, regulated to
within one volt, and 1s capable of oper-
ating in ambient temperatures up to
120C.

The frst public showing will be in
Los Angeles at the exhibit of the Air-
craft Electrical Society, a group which
concerns itself with aircraft power gen-
cration and distribution svstems. The
exhibit is being held m conjunction
with a technical conference sponsored
by the Air Transportation Committee
of the American Institute of Electrical
Engimeers.

Silicon Rectifiers

The new Westinghouse power pack,
ATR-200A, owes its 55-1b. weight, high-
temperature and close-regulation capa-
bilities to the use of new high-power
silicon rectifiers in combination with a
two-stage magnetic amplifier voltage
rezulator.

This marks one of the frst airborne
applications of the high-power silicon
rectifiers.

In addition to cutting weight and
raising temperature limits, sthcon rectr-
fiers offer several other important advan-
tages over the previously available sele-
nium units. They include:

e Long life without deterioration of

AYIATION WEEK, October 24, 1935

its vanous charactenistics with  age.
o Greater {:iﬁcicnc}', cutting power
losses and easing uuuliﬂg needs.

e Very low (reverse) leakage, an im-
portant factor when used to bias mag
amplifiers.

e Hermetically sealed, making them en-
vironment-resistant.

Power Pack Performance

Operating  from  engine-generated
three-phase a.c. power, the new ATR-
200A is designed to operate from an
mput of 200 volts £5%, 400 cps.
+5% . Under this condition, Westing-
house says the umt provides:

* Voltage regulation to within 1 volt.
e Recovery time of less than 0.2 sec.
» Ripple of less than 1 volt.

The unit operates satisfactorily when
input voltage or frequency vary as much
as 10% from nominal, showing only
slight degradation of regulation.

Voltage regulation is accomplished

Silicon Rectifiers Lighten Power Pack

by a two-stage magnetic ampliher,
which compares the output of the
power pack with a 25+, reference
voltae obtained from a VR tube (see
block diagram, below.)

The mag amplifiers are wound with
silastic-covered wire impregnated with
slass-cpoxy tesin and are designed for
1,000 hours life at ambient tempera-
tures up to 120C, Westinghouse savs.

Two or more of the Westinghouse
units can be operated in parallel to
supplv a common load. Under these
conditions, load will be divided equally
among the several umts to within
+5%, according to B. O. Austin, of
the companv’s Aircratt Equipment De-
partment, which developed the new
unit.

Overload Characteristics

When input voltage 1s 200, and the
frequency 400 ops., the overload char-
acteristics of the single power pack

A=-C D-C
Pawer i R Power
| Input Phose Step-down | Power Silicon _ Qutput
—@—» Shifting Power == Stage == Power |=is Filter p—fe—
Tronsformer Tronsformer Mogomp Rectifier
A-C Ist Stoge
Fan Mogomp
: Sensing
o teference | _eiccuit and e :
Circurt Control

BLOCK DIAGRAM of new Woestinghouse voltage-regunlated a.c. to d.c. converter.
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Marth American Fi-4 Fury Je

Toss a squadron of planes into the air from
a Hoating carrier base — chase the planes
around the vast ocean sky at speeds some-
times faster than sound. While her chickens
have scrambled. put old mother hen hersell,
through violent tactical maneuvers. After an
hour or two, bring them all hack together
again from hundreds of miles apart.

This is routine for the men. planes and

ships of the U. 5. Navy's "Hunter-Killer”

eroups. And Cline Electrie, a leading manu-
facturer of shipboard and aircraft controls,
and other electrical apparatus. is playing a
vital role in helping make it all possible.

We're proud of our assignment!

Private industry. too, can depend en Cline

as a supplier of ¢fficient electrical equipment.

CLINE ELECTRIC MANUFACTURING CO.
3405 West 47th St., Chicago 32, lllinois

match or exceed those of the d.c.
eenerator it replaces, according  to
Austin. For example, the umit can
withstand the following repeated over-
load cveles at mated imput voltage and
frequency for seven hours:

® [50% load for five minutes, followed
bv 30% load for 10 minutes.

e 25077 load for one minute, followed
by 50% load for 10 mimutes.

Weight Saving

Making allowance for the increased
alternator (a.c. generator) capacity re-
quired, plus associated cables and con-
trols, the new 200-amp. power pack
svstem weighs 63 1b. This compares
with a figure of 93 Ib. for pmmmh
available '-.I_'rihl', power packs and 71 1h.
for the equivalent d.c. generator (and
accessories) it I'L"]'.ll:li.?{..'.*-i. The new ATR-
200A occupies a volume of 1,650 cn.
in., about half the size of previous static
power packs of comparable rating,
which eccupied about 3,000 cu. in.

Westinghouse is developing a line of
both regulated and unregulated d.c.
power packs, rated for 50, 100, and
200 amp. The weights of these umits
is as follows:

e 200 amp.: 55 lb., regulated: 38 1h..
unregulated.
e 100 amp.: 36 Ib., regulated; 17 Ib..
unregulated.
e 50 amp.: 22 lb., regulated; 14 Ib.
unregulated.

All units are cooled bv an a.c, motor-

driven fan.

Tooling for Production

Although flight tests are not scheduled
to begin until carly 1956, the results

Rp—

Tube Cooler

New heat-dissipating tube shield can be
substituted directly  for JAN-tvpe shield
without modification of existing equipment.
Series TR is a medification of an ecarlier
heat-dissipating shield which required a spe-
cial base. New version reportedly  drops
bulb temperature as much as 509 under
that achieved with JAN shields, and hts
standard 7- and 9-pin  miniature sockets.
Manufacturer: International Electronic Re-
scarch Corp., 177 West Magnolia Blvd.,
Burbank, Calif.
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of present environmental tests (altitude,
temperature, humidity) lead Westing-
house officials to believe no major prob-
lems will turn up. As a resnlt, the
L[11I1|]I1'|'i. 15 starting to tool up for
production. Pilot quantitics should be
available by the end of the vear, with
large-scale  production  available  carly
im 1956,

FFull application data on the new
power packs appears in Westinghouse
Product Spec. “m +14744-Z., available
from the companv’s Aircraft Equipment
Dept., Lima, Oho.

FILTER CENTER

»Go East, Young Man!—\West Coast
avionics homs that play up chimate to
attract engincers are getting a dose of
their own medicine from General Elec-
tric. A recent GE ad in a Los Angeles
paper reads: “Come Back Fast. Join
the trck back to the Mohawk Vallev
where there are four seasons of the vear.
Are vou too thers_, for the green
hills of home?’

> Airline  Power  Conference—Repre-
sentatives of Eastern, National North-
west, Pan Am oand United Air Lines
attended a recent Westinghouse-spon-
sored two-dav conference at Li ama, Ohio,
to acquaint themselves with a.c. power
generation  and  distribution  systems
which mav replace the long used 25-v,
d.c. systems in new jet liners.

> New Fuel Warning G.!gL-\Im VET-
sion of MAlinneapolis-Honevwell's  tran-
sistorized fuel gage for the Grumman
IF11F-1 has a hutltm warning svstem
to show whether the 1:]1*-.tr|h|1tmn of fuel
between tanks s satisfactory, The M-H
device monitors a separate svstem which
normally shifts fucl between tanks to
muﬂhm proper areraft CG location.
The M-H svstem continuounsly  com-
pares amount of fuel in forward and aft
tanks, and indicates whether fuel bal-
ance 1s “safe” or “unsafe.” in addition
to indicating total fuel in both tanks,

> A Lot of Printed Wiring—Ceneral
Elcctric expects to produce 1 million
5q. ft. of printed wiring boards in 1936,

representing a total of 5-6 million in-

dividual boards. "This output will come
from GE's newly acquired 100,000-
sq. ft. plant in Auburn, N. Y., which
a spokesmuan calls “probably the world's
most completely IIH.{.]IITII;.-’LI.'.I printed
wiring board production line.”

H-::Izahthh Report—Acronantical Ra-
dio, Inc.’s “General R{'_]:IIH[ ~o, 1. In-
vestigation of Flectron Tube Reliability
m Military Applications”™ (AW Apr, 5,
19, 1954), has been placed on the De-
fense Department’s “Selected List of
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you ve switched to a
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can both enjoy the money.
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« UNITED
SAFER ADJUSTABLE
MAINTENANCE STAND

Provides a 3’ by 615" safety steel plat-
form with guard rails at exactly the
right height for maximum efficiency.
Plenty of room for tools and freedom
of movement. Easily positioned by
one man, hyvdraulic lift operates like
an elevator. Attachments available
for motorized towing. Capacity 500
Ilhs Model D4 service range 3° to T.
' Model D5 service range 7’ to 127,

THOUSANDS IN USE TODAY
THROUGHOUT THE WORLD

Write for prices

UNITED STEEL & WIRE CO.

BATTLE CREEK, MICHIGAN
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He said, “"The shortest distance between two
points is a straight line,”

Apply this axiom to your professional career
and ‘it means: to get there you've got to keep
moving straight ahead.

You can do just that at TEMCO. No blind
alleys—no snafus! TEMCO is young, dynamic,
growing fast. There's plenty of room at the top
for the talented, ambitious engineer. You don't
have to wait to see your ideas produced in
hardware; you enjoy the satisfaction of real
achievement now.

Measure your accomplishments against your

ambition—if they don’t balance, maybe you belong
at TEMCO.

OPENINGS NOW FOR DESIGNERS IN:
Structures Power plant

Controls Hydraulics

Write: Bud Horton,
Engineering Personnel,
TEMCO Aircraft Corp.,
P.O.Box 6191, Dallas 2, Texas

y

DALLAS, TEXAS

Important  Reliability  Publications.”
The list is prepared by Defense’s Ad-
visory Group on Rehlability of Elec-
tronic Equipment (AGREE). A few
copies of the Arnnc General Report
No. 1 still are available at 50 cents per
copy. Arinc’s address: 1520 New Hamp-
shire Ave., N.W., Washington, D. C.

> New Computer for Air Arm—A new
IBM 650 magnetic drum data process-
ing machine has gone into use at West-
inghouse Electric’s Air Arm division in
Baltimore for fire control studies.

> Management Kev to Survival="Sur-
vival in the mushrooming clectronics
industry during the next 10 vears will
depend upon mastery of business fun-
damentals rather than technical achieve-
ment.” This is the view of Philip 5.
F'ogg, president of Consolidated Engi-
neering Corp. “The life blood of the
clectronics industry must continue to
flow from the research lab,” Foge said,
“but leadership and even survival . . .
will be based upon management achieve-
ment in the non-technical aspects of the
business.” Fogg said the electronics in-

dustry grossed 58.8 billion last vear.

NEW AVIONIC
PRODUCTS

Components & Devices

® Miniature transistors, one-quarter to
one-third the size of former units, arc
now available in four new types. Units
all are P-N-P fused-junction germaninm
types and come in cases measuring only
0.31x0.20x0.14 in. Types 2N130),

2N131, and 2ZIN132 are for use in audio
or low-frequency  applications:  the
2N133 is a low-noise transistor for use
i low-level audio circutts. Maximum
ambient temperature 1s 85C. Appli-
cation data 1s available from Techmeal
Information Service, Ravtheon Nlfg.
Co., 55 Chapel 5t.,, Newton 58, Mass.

o Miniature hermetically sealed alumi-
num clectrolvtic capacitors, Type 30D,
for transistor circuitry, called “the
smallest ever made,” are available n
wide range of capacitances from 1 to
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YOUR
FUTURE'S
LOOKING...

.« when you apply for an engineering job at Marquardt, one of
the leaders in the field of supersonic jet propulsion. Set your sights
sky-high! At Marquardt, you'll be a creative part of the team that
is accomplishing Speeds. .. Altitudes . .. Acceleration ... never
before dreamed of! Look up...with Marquardt!

S T e e e .-.H-.-‘
= L]

Far infarmation regording employment, wrile!

marquardt

INDUSTRIAL RELATIONS DEPARTMENT
ATTENTION : PROFESSIONAL PERSONNEL

16551 SATICOY STREET « VAN NUYS, CALIFORNIA
THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER

T

PREVENT DAMAGE TO RADAR RI1
UNITS AND WAVEGUIDE ASSEMBLIES

- Alirdron. QUICK DISCONNECTS!

eliminates thread wear * ideal for tight quarters
no tools needed * connects in seconds *
compact, maintains air pressure * corrosion-resistant
shock and vibration proof

Available for military type square or round flanges.
Write Depl. 5 for complete information.

o Offices in principol cities

: -
A‘tm 1095 W. ELIZABETH AVE., LINDEN 2, N. J.
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, 110pfd, and in standard working volt-
‘ ; - ages of 1, 3, 6, 10, 12 and 15 w.
g b ] Maximum operating temperature 15
! 65C, limiting their use m awrbome
. | cquipment. Engincering Bulletin 320
| | gives application details. Sprague Elec-
iy o | tric Co., Technical Literature Section,
' 327 Marshall St., North Adams, Mass.
o Mimature d.c. servo motor, Cat.
vy SBBY13D]7, designed for airbome use,
| | is available with differentially-wound or
straight shunt ficld. Motor is rated
FIXED PITCH METAL | 1 | 4t 0002 hp. at 6,500 rpm., and draws
CAA opproved up to 165 hp. | 0.8 amp. from a 28w, d.c. supply.
- | Motor can be geared to provide output
FIXED PITCH WOOD | speeds as low as 130 rpm. General
CAA opproved up to 225 hp. | | Eleetric Co., Specialty Component

TEST ELUHS Motor Dept., Ft. Wayne, Ind.
up to 3000 hp. Rate gvroscopes, with 100% fota-
Ga} u"ﬂ:hm... tion in silicone flmd, are available n a
write for Bulletins and Price Lists, new line which offers choice of angular
Dept. W, Sensenich Corp., Lancaster, Pa. | momentum up to 10" gm. em.'/sec.
| Sensenich PROP SHOP... Certified Repalr Station 4 Driving motors can be d.c., a.c. hyster-
. pilch metal or wood propellers ; ; . :
E S N - DI . . . Sensenich, Beech and Hartzell controflables. Ma esis or governed induction type, Maxi-
D . L on Uancaster Mhamcion), Alrpers || mum size is 21 in. dia. x 4} in. long
A it b R L | Approved Prapeller Repair Station 3528, Unlimited - ey e P oI SR il .
e 5 . Class 1 and 2 ratings. .' E:llﬂlfl_‘ n[_l: d:_lmpnl[g uaﬁuih 1: uf;f&*ru:‘ttl.
LA o S KSTomecnanisms, inc., d1CS1LC, . .

Do R RER42 ' ’

N

P Wl
t” ’c” | Constant-speed  alternator drive for
¥® | 20-kva. machine weighs only 39 Ib,
& :

.-l -

Wherever Orénda engines go—driving the to assist in maintaining the Orenda-powered

| | approximately 20 Ib. lighter than other

AT | | constantspeed drives of the same rat- E‘{;-'ni::rc 3's um;'l."_if:i_';'nn their HAT-DI MUSsSIon in S:a:hru:_ 6's recently ordered by the South African
b SN s 74 ¥ NEL ing, according to manufacturer. Unit Europe crrﬁlhf;.C'F—ll]D :1llr-we:ath£:r Interceplors Atrr]-clrce.
T A A il E | | maintains constant output speed of of the RCAF patrolling our Far MNorthern Trained at Orenda’s Malton headquarters, and
= -{  8.000 rpm. for input speeds of 3,900 frontiers—there goes Orenda Service . .. Tech- recalled regularly for refresher courses, the
FAOEINIINNNINIINNLIIIRNININSIINIRRIEIII IR LINY fo _H_?Uf}_ rpi., ;md. has a continuous = nical service support of the highest calibre. skilled engineers, technicians and mechanics
s | rating of 32 hp., with a higher short- P T Orenda service teams today are stationed in  who make up Orenda’s field service team are
PROBE and DROGUE : | intecval mting. Speed r:;itufrpfl s i the far Canadian north . . . in semi-tropical key links in the complex organization charged
- ' HNEA WINHD 4 78, UE DEBMT 18 Teqiiarec, Africa . . . on RCAF air bases in Europe . .. with the defence of the free world today and
Refueling gives RANGE UNI-IMITED $ g‘g““l E}Sﬂﬂttm E&* h;ﬂ;ﬂaun: ﬂ& in England . . . and soon will be in South Africa  for the future.
- rdnance Systems Div., Schenectady,
to the McDONNELL F2ZH BANSHEE : | ~ Y.
- " | Laboratory Equipment
Audio fmc_[urn{'j.' wave :,1|1:|'[j".f.~:‘:r, T}'IJE
F'I-FNA, includes analvzer, and two-

axis recorder for automatic or manual
analvsis of vibration and noise levels.
Unit ofters a choice of logarithmic or
linear scale and has a 5-inch wide chart.
Sensitivity is adjustable between 1 mi-
crovolt and 100 volts, Device also offers
choice of narrow (10 cps) or wide-band
(200 cps) selectivity. Federal Telephone
& Radio Co., Instrument Div., 100
Kingsland Road, Clifton, N. J.

ENDA

ENGINES LIMITED, MALTON, CANADA

MEMBER; A. ¥, ROE CAMADA LIMITED & THE HAWKER SIDDELEY GROUP

McDonnell F2H Banshee refueling
from NORTH AMERICAN A], carrier-
based tanker. Both equipped with Flight
Refueling Inc, Probe and Drogue sys-
tem.

Srmiplest, most efficient in-fiight refueling system
PIOMEERED AND DEVELOPED BY

High-voltage power supply, delivers
100 to 5,00 v.d.c., with 8 ma. at 5.000
v. Regulation 1s % or better, no load
to full load, and with line variation of
105 to 130 volts. Response time is
quoted at 5 milliseconds from 1 kv. to
5 kv., with ripple at 0.05% and sta-
bility at 0.25%. Multi-tum pot permits

Fz/ilg. hl; R\Bf Hrez'ingj Inc‘ extra-ine degree of control on setting

' ( I ¥ 3 w ®

IN USE WITH FRIENDSHIP INTERNATIONAL AIRPORT égtp;.lt “:,] tage Hﬂl.'ll'l'ﬂmc hﬂi-ﬂ:flﬁt[‘!r,
U.S. NAVY AND USAF BALTIMORE 3, MARYLAND Vr]:i: 116th St., Richmond Hill 18,
b L] [

TETE A REAAEEREE R R R R R EE EEEN N

FESBFESEEEFEBEEEEE RN A& [
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Lycoming
harnesses the
+*nt breath

of a new era

Now, in the lungs of Lyveoming's advanced gas turbines
developed for the Military —the turbine prineciple

finds new usefulness, this time for helicopters. Employing
broad knowledge and bold thinking in aerodynamies,
thermodynamics, and metallurgy, scientists of Aveo's
Lycoming Division have achieved in the T 53 turbine
important design advantages: dramatic compactness (never
before has 800 H. P. been housed in so little space), versatility
in installation and operating characteristics, high efficiency,
ruggedness, long life, and low production cost. The T 53,
developed in elose cooperation with the U. S. Air Force and
U. 8. Army Transportation Corps for helicopter use, also
broadens the benefits of turbine power to fixed wing aireraft
and many other mobile and stationary applications,

Through advanced turbines—as well as improved
reciprocating engines, better components, finer precision parts
—Lyeoming translates research into practical realities

for defense, for peace.

The turbine era is here, A broad variety

of future non-military applications

of gas turbines awaits the ingenvity of industry.
If your plans are in any way linked

L | Y g ¥ B e I-::.- ) : R W W : . to power—turbine or reciprocating—now

R b i R AR B s TR 3 A T s ST R s the time 1o look fo Lycoming!

e S S TS R R XL R AN N L e e . = RO Sl - L v T T .:q";--: AL P L S o ol Ean T Write on your letterhead to Lycoming,
e e L ORI Y L R P B S S R Ry R e R AT Stratford, Conn. Ask for T-53 booklet.

FOR A COPY OF THIS GLISTI ILLUSTRATION, SUITABLE FOR FRAMIMG,
WRITE TO PUBLIC RELATIONS DEPT.. LYCOMING, STRATFORD, CORMN.

FOWEN FLARTS
FLECTRONICS

EMNGIMEERS W.I.HTHI: ATR-FRAME ::::unsmn
PRECISIGON 4
For top-flight men,

. A
S i b QaAWVWC O DEFENSE AND INDUSTRIAL | PRODUCTS

1 i 1I iR GFaCTUNSEE COE FONLEEDS
explore new scenhific _

frontiers that lead to Designed, developed, and produced by
outstanding and re-
wording careers, L‘yqnmlns wv avco El.dUEi_HEEd dEUE]GmeHt w CIﬂSIE?

Write to Vice Pres-
dent, Industrial Rela-
tions, Stratford, Conn.

PRETOMN, MASS. = CrNCINIATI, GHID = DAYTOMN, DIND & CYERETT, Miss ¥ LEE ARGELER, EALIF, = RMARHWILLE; TChRNW. &= STHAFFnG, COMM. & WaAREIMNOTYOM, D, 0. « WILLEAMEPOAET, PN,

TODAY'S MILITARY SERVICES, WITH THEIR TREMENDQUS TECHNOLOGICAL AOVANCES MADE POSSIBLE THROUGH SCIENCE, OFFER A WITAL FEWARDING CAREESR



MICRO SWITCH Precision Switches

A PRIMCIPLE OF GOOD DESIGN

EQUIPMENT

Here’s a NEW concept in airborne switches — "
Small...completely sealed... cylindrical switch
for landing gears, flaps and other
exposed locations

tem delivers air only intermittently, be-
cause air is normally used faster than
pumps can compress it).

i
From Power Source g To Equipment Exit Pneumatics

e ————————
 — e —— e e S L b

Also, the switch to rockets in hghter

aircraft is eliminating the need for gun
charging, usually done pneumatically.
Rocket launching is best accomplished
clectrically,
Gompressar The complete B-32 accessory system
is driven by a pneumatic system, but
the pressure is low. Air is bled from the
ship’s eight turbojet engines. 1t oper-
ates air-driven “‘power packs” which pro-
duce all clectrical and hvdraulic power,
runs the air conditioning systems and
water injection pumps of the big
homber.

=
[__..__ From Power Source
Comelius, however, has not stood still
——/—_-l . on pneumatic  design.  Comclins-de-
Pressure To Equipment veloped 3,000-psi. “packaged” pucuma-

L
@
Rela . 3 | |
! Switch [ a l tic systems of reduced weight and size
Moisture Separator 4--'- are guitag into scveral et !ﬁght::n and

some older piston-powered planes.

Moisture Dump Reseryoir

Drive Motor

Back Check Relief
Compressor Pressure yalye Valve

Yalve

Too Many Drive Pads

By using hvdraulics, Comelins  be-
lieves it will be possible to reduce the
number of accessories, which now clut-
ter turbojet engines, to only two. Both

e This MICRO SWITCH “‘EN" Switch has greater ver-
satility than switches many times its size and weight.
It is one of a new family of MICRO SWITCH environ-
ment-proof switches which offers aircraft designers
unusual flexibility in switches whose elements are com-
pletely sealed from effects of atmospheric changes.
The “1EN1-6" shown here is composed of two
single-pole, double-throw switching units completely
sealed in a housing filled with inert gas under pres-
sure. Six 20-gauge MIL-W-5086 leads, six feet long, are
supplied, one from each terminal. These project at a

Moisture Dump Reservoir

EEHFAETH ESS of new ]:lllEllllllltfﬂ |!Iil'f.'l-1'-'lgﬂ [h_;p} H L n]}pi}ﬁ{:[l to Tl.‘gllllll’ ‘-.‘I- stem I::II hUHE'II'tl:I-+ \l,'llllill h'i.-" lljl-{][ihl.]l{_- E}'HHJP:*:. Onec |:{:II'
power flight controls, and the other to

drive all accessories through hyvdraulic

N : - - ywmp/ motors.

Pne“nlallcg Fade? Hydl‘aullcs Galn I 'l'lin'a would cure one of the head-
s aches troubling jet engine manufac-

As Supersonic Power Sources it a hor to vewide
enough drive pads to accommodate the

make hvdraulic svstems competitive  many accessories needed to supply the
with pncumatic svstems from a weight growing power demands of electrical,
and space standpoint. This, in turn, hydraulic and pneumatic systems (AN

CIRCUIT ARRANGEMENT

e Circuit is double-pole, 4

double-throw. The wiring
diagram and terminal des-
ignation are shown on the o
side of the switch.

ELECTRICAL RATING

By George L. Christian

Ll nd i—rl—

Minneapolis—The days of high-pres-

90-degree angle from the base of the switch, They may
be run in any direction by rotating the switch.

{at 30 volts d-c

INRUSH
Mormally-closed, 24 amperes

sure pnewmatics as the power source for
ancillary svstems in supersonic jet air-
craft appear to be limited.

makes 1t |:|!:|L'[iL';1| to take ;iL|.‘|.'.i1||.';LgL' of
the hvdraulic svstem’s ubility to supply
l.llL‘[’_L;}.' i'nlﬂium.]l.]'-.h ':l]ll;_' 1311L‘11!1I.]Hf_' h_'n.'h-

MVav 9, p. 63).
Comelins told Aviarion WEEK his
'Fn'tn il;l'- ]'.I-L'L'I] 'i.'l.nTI-;iﬂg fﬂ-l‘ OvVEeT j.::;n (1

These switches are designed for bracket type or
through-hole mounting. The plunger operates through
a 5 x 24 threaded bushing one inch in length.

For complete information on the new ' EN"’ switch-
es, types of rotary actuators and circuitry develop-
ments, contact MICRO SWITCH Engineering Service at
your nearest branch office. Let them show you the
complete MICRO SWITCH line of environment-proof and
hermetically sealed switches for severe airborne serv-
ice. You will find that it pays to bring your switch
problem to MICRO SWITCH first.

Normally-open, 24 amperes More and more, designers are tnming

AT SEA LEVEL to hvdraulics. |
Resistive, 4 amperes 'he t'h.-ll]gl::.h.l-« hoeen I"..'l..'.l!:'{._;'Iil.n".L'Ll-.--.'ll'l[].
Inductive, 3 amperes admitted—by R. T. Cornelius, ]:urcﬂfju]}t
Motor, 4 amperes of the E_".:h:m;]im Co., H;:H.' of the nation's

first supplicrs of aircratt pneumatic svs-

B ;Sg;f?vi?::i;mﬂ tems. ?"&lmll he has onlv to pomt to the
Inductive, 2 amperas century-series of Aghters to back up his
Mator, 4 amperes :IL|!I!I!-'§-JHI1- _ |
I'he once-vital high-pressure pnen-

matic svstems have been omitted en-

tirely in all the currently-built century-

serics—the FF-100, 1-101, F-10Z, F-104

and F-105—as well as in the FSU Navy

fighter and the B-58 bomber. Even the

B-52 has only a small high-pressure svs-

tem to supply compressed air for rear

turret pun charging and radome pres-
surnzation.

Design of hvdraulic pumps, motors _— ,
and other components has advanced to NEW pneumatic package designed by Cor- H::’DRAULIC compressor used on FJ2-3,
the point where Cornelins engineers can - nelius. F7U-3.

.. Acomplete line of snap-action switches for aircraft

GDI o il i ﬁ]: N WLy =
[T g . 1 i | =] - ] T -y oAy
. : MRS OUO P © @il R
MICRO SWITCH provides a cemplete line of T
snap-action precision switches and mercury M I c R o w I c “
switches, Available in a wide variety of 'sizes, H
acteristics. For all types of electrical controls,
- | In Canoda. Leaside, Toronto 17, Onerie « FREEPORT, ILLINOIS

P
extremely raliable, small-slze, "high-capaeity,
Lﬁhms,mgm,cmmmnd electricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

64
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G-E EXPLOSION-PROOF MOTOR FOR AUTOMA-
TICPILOT SYSTEM israted 1/10 hp, 7500 rpm, 27.5
volts d-c. Duty cycle: continuous at 209 load
with additional 809 load applied 15 seconds on,
15 seconds off. Emergency duty cycle: 20 minutes
continuous full load after motor operating tem-
perature has been stabilized at normal duty cycle.

o '_,F'"‘. .

-

.ﬂ'ﬂm i ""?*

rrl" r

-,nﬂ

G-E aircraft motor specialists help solve
drive problem on new Collins automatic pilot

E. H. Fritze, Controls Engineer, Collins Radio Co.
(pictured above) says: “‘In the development of a new
automatic pilot system, we were faced with an electric-
drive problem. When two other suppliers failed to
meet our requirements, we called in General Electric.

“In conferences between our engineers and G-E
aircraft-motor specialists brought in by our local G-E
Sales Engineer, we arrived at a solution to our problem.
Sample motors were delivered in three weeks, saving us
considerable engineering time and expense. We find
service like this very valuable,” Mr. Fritze concludes.

EXTENSIVE TESTING BACKS SERVICE
When G.E. develops a new aircraft or armament
motor, extensive environmental testing facilities are

called into play. For example, the G-E motor for
Collins was subjected to, and passed an insulation test,
vibration test, shock test, and an accelerated life test.
Such testing assures conformance with your most
exacting requirements.

G-E SERVICE FOR YOUR DEVELOPMENT

If you have a development that calls for an aircraft or
armament motor, the same fast, effective service pro-
vided the Collins Radio Company can be yvours from
General Electric. Just contact your local G-E Apparatus
Sales Office early in your planning. Or write giving full

details to Section 704-57, General Electric Company,
Schenectady, N. Y.

Frogress Is Our Most Imporfant Prodct

GENERAL &3 ELECTRIC

SMALL (5 in. long) Comelivs hvdraulic

motor operates at 967% efhiciency.

SPECIAL portable compressor designed for
R.C.AF. to service landing-gear struls.

a series of hvdraulic pumps that are less
than half the weight of equivalent ca-
pacity pumps now on the market,
These pumps are now running at an
cfciency of 96%, but rehnements now
underway are L\]’Jf_{_tf_ti to increase this
hgure.

First in the serics is a pump which
has a displacement of 1 cu. in./rev, The
unit, now on test, develops 25 hp. and
delivers 6 gpm. at 1,500 rpm. The fixed-
displacement version of this new pump
weighs 4 Ib., the variable-displacement
copy a 6 lb. —much less than half the
16 1b. of a pump of comparable displace-
ment currently on the market.

The series of pumps Comelius has
under development ranges in sizc from
1/16 to 4 cu. in./rev. The company says
the price of the lightweight pumps will
be competitive mth others on the mar-

ket.

Custom-Built Seals

Cornelins credits the high efhciencics
of its hydraulic equipment to the fact
that the company designs and builds all
of its own bearings and shaft scals.
Smce both tvpes of E{Jmp:mtutﬁ are de-
signed for specific applications mstead

AVIATION WEEK, October 24, 1955

of coming off-the-shelf, they are the
smallest, hg]ltut strongest units which
can do the job.

One companv-developed seal, which
has been on test for 2,500 hr,, has vet
to develop a leak. (Leakage is defned
as anyv evidence of bubbles dunng a
submersion test).

Another design rehinement which per-
mits the company to extract the utmost
in efficiency from the pump includes a
special, very small universal joint to
drive the c.t]mdu block. Novel design
of the joint permits the cvlinder block
to be considerably smaller in diameter
than before.

The block itself 15 made of hardened

steel, which allows use of much thinner
walls than if the block were made of a
softer metal such as brass. Small eylinder
block eircumference allows cylinder
ports to be extra large, leading to high
pump efhciency. Also, cyvhinder bores
are F!ni.uhul to two micro-inches.

High pump cfficiency provides a heat
bonus to airframe hvdraulic svstem engi-
neers. The lower a pump’s ethciency,
the more heat it rejects into the |1".
draulic svstem; the more efficient 1t 1s,
the more desirable it 15 for today's liter-
ally “hot™ airplanes.

A new Cornclius design concept for
hydraulic motors incorporates a method
of continuously lubricating the pump's

Good reason for your company also to
adopt Coast Pro-Seal No. 727, Potting
Compound. It meets or exceeds all
military and industrial specifications
where flexibility is a requirement.

=

1. Extremely dense cured moter-
ial...prevents leakage, mini-
mizes rejects.

2. Remains highly flexible at o
wide temperalure range.
3. With higher solid content,

more economical.

4, Exceedingly low shrinkage
becauvse of higher solid con-

tent (97%).

5. Qutstanding moisture resis-
tance. _

6. Viscosity thot allows free =~
pouring.

. Product stability.

F-100C Super Sabre!

Tremendous stress, vibration, moisture

and heat give no respite in this world

. speed record holding jet...leave no room
for failure anywhere...at anytime.

7 Reasons Why Coast Pro-Seal Is Superiors .

Pro-Seal Potting Compounds and
Sealants Protect North American’s

COAST PRO-SEAL &

MFG. CO.
2235 Beverly Blvd,, Los Angeles 57, Calif.

Pioneer and leader in the development
and production of aircraft sealants, adhe-
sives and coatings, Your reuenm‘hpmh]r:m
is our problem. Contact our nlﬁ:ﬁ in your
area for data and engineering he E‘

Offices: Los Angeles, Seattle, Dayton,
Philadelphia, Atlanta, \'mlchitn, Kansas
City, Ft. Worth.
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"The new Piasecki
giant transport

| helicopter has

been an exciting assignment.”

says: Ken Waters, Senior Structural Test Engineer.

“Working on Piasecki projects like the H-16 has been challenging and
rewarding. This, together with good employvee benefits and the fact that the
plant is located in suburban Philadelphia, where family living conditions
are ideal, has made Piasecki the company for me.”

ENGINEERS, excellent opportunities are open today, just as they
were for Ken Waters when he joined Piasecki in 1950 as Junior Engineer
from Ohio State. Here is vour opportunity to team up with men who are
engineering a new era in air transportation, to join a firm internationally
recognized as a leader in the field. The future for large helicopters is un-
limited, so too is your future at Piasecki.

Investigate the following job categories. There may be a place for you
in this fast growing organization.

DESIGN * POWER PLANT INSTALLATION * AERODYNAMICS * INSTRU-
MENTATION - TESTING (FLIGHT AND STRUCTURE) * EQUIPMENT
YIBRATIOMN = STRESS AMALYSIS * TRAMSMISSIONS * AIRFRAMES

Send your resume today to John Tannone, Jr. Employment
Representative

FIRSTIN TANDEM TRANSPORT HELICOPTERS

r—————

WEOAARCW A HELICOPTER CORPORATION
MORTOMN, PENNSYLVANIA

vialve plate. Result is a unit which de-
livers high starting torque.

First models have produced starting
torques of up to 90% of running
torque. Development of the design will
lead to pumps with starting torques
comparable to those of electric motors
—about 200-300% —Cormechus predicts.
Weight penalty for this feature will be
about 50%.

Packaged Pneumatics

The Cornelius packaged pncumatic
svstem wraps into a single unit contam-
ing the compressor, inlet air hlter, start-
mg relav, radio noise hlter, moisture
separator with automatic condensation
dump and heating element, back pres-
sure valve, check valve, rehef valve and
pressure switch. Its advantages:

e Saves space. The entire air supply sys-
tem takes only a little more room than
the compressor alone in a conventional
pncumatic svstem.

e Reduces weight. Up to 5 1b. 1s saved
bv chiminating scparate svstem com-
ponents plus associated tubing, fttings
and connections.

® Cuts leakage. Integrated svstem re-
duces to a mimmmum the number of
potential leakage sources, such as flared
connections and O-ring seals.

® Saves time. Unit can be removed and
replaced as a package, eliminating need
for replacing several individual compo-
nents.

The packaged svstem is powered by
a Model 130 compressor rated at 2 cfn,,
3,000 psi. Among planes using the svs-
tem: Grumman F11F-1, Chance
Vought F7U-3, North American FJ-2,
-3, -4, McDonnell F2H-3 and F3H,
Lockheed P2V, Grumman S2F, Martin
P5M.

The svstems arc available with a.c,
d.c. or hvdraulic motor drives.

New Compressors

Cormnelius has two new air com-
pressors under development. First is a
4-ctm., 3,000-psi. unit, which will be ap-
proximately the same size and shghtly
lighter than the present 2-cfm. Model
130.

Space and weight savings will be due
largelv to the new lightweight hydrauo-
lic motor which will drive the com-
pressor.

The other new unit will be an 8-¢fm.,
3,000-psi. air pump whose weight and
size have not vet been fully determined.

Another development which the com-
pany has completed and delivered to
Wrright Field 15 a modification of two
Model 130 compressors to deliver 5,000
psi, at 1.5 chm.

The Cornelius compressors have low
starting friction (they wuse ball and
needle bearings throughout) and rings
on all pistons have Dbeen eliminated.
The high starting torque of the motor

AYIATION WEEK, October 24, 1955

W‘ OUTSTANDING LOAD CAPACITY

EXCEPTIONAL RELIABILITY

A R

.

IC COMPASS SYSTEM
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FOAMED PLASTIC

... that finds an mportant new

function almost daily

Rigid or flexible...as you like Resists moisture

The properties we
can’t illustrate are

Qur technical staff
will give vou every assistance

Excellent Electrical Properties
&6 |b/cu ft Lockfoam tested

I at 9.375 KMC in choosing among
af least as important Dielectric Constant 1.05 Lockfoam's 50 different
as those we can Loss Tangent .0005 |  formulations, and in making

Available in sheet form Its economies your economies.

MNear-perfect

Radar transmission Great versatility

50 different and

consistently reproducible
formulations available

Write today for the

Nopco Lockfoam booklet,

E;EE ﬁ:ut::f;:?h!ﬂﬂ . |  Nopco Chemical Company,
p place 148 Stier St., Harrison, N. J.
Great Strength

A few of Nopco Lockfoam’s
with Light Weight

present uses

Airplane Radomes,

Potting Electronic Instruments,
Reinforecing Automobile Doors,
Automobile Arm Rests, Packaging,
Shock Panelling, Instrument Cases,
Insulating Water Coolers and
Refrigerators, Cushioning,

Walls for Portable Units, Buoys.

Wide Range of Densities
from2to035|b/cu ft

Good Thermal Insulation
K" Factors

018 at 8 lb/cu ft
to.025at 11 Ib/cu ft

PLASTICS DIVISION

HARRISON, NEW JERSEY
Los Angeles, Calif,

allows it to be started the compressor
against 3,000-psi. loads Llf—h'ﬂ_ . making
it unnecessary to “hlow down™ the com-
pressor qli.-«L-]lilrgi;' line. _

A F;lttntcﬂ ]tht1]]1 cross head 1:1L':-|.f§,11
climinates side thrust on the piston,
minimizing wear on pistons and cvhinder
walls. ,

In the pneumatic component held,
Cormelius is marketing a zero-leakage air
check valve which will not leak at pres-
sures up to 4,500 psi. nor with Fliﬁt’l’-
ential pressure as low as 0.5 psi, lbs
features include:

e Metal-to-metal high-pressure seal com-
hined with rubber-to-metal Jow-pressure
seal.

e Streamlined poppet and  “straight-
through” air flow providing high flow
capacity with minimum pressure drop.
e Rubber seat designed to  prevent
“wash-out” during high surge flow con-
ditions. The rubber used is impervious
to compressor lubricating oils.

e Poppet spring not exposed to or at-
fected by air flowing through valve,

e Large seating arca allowmg valve to
function under icing conditions and
when exposed to foreign particles in the
air flow,

Other Comelius developments are
single or dual emergency air brake 'I.'LEI!'_-.'IJ'.-i
which meter air to the brakes, allowing
controlled rate of deceleration; conven-
tional valve dumps all the air and locks
the brakes.

The Cornelius Co. was begun in 1950
when Dick Comelius and his father
(*We didn’t have a dime between us™)
started building “junk” in a garage. The
unk was oil burners to convert coal
furnaces.

When beer came back in 1952, the
father-son team gradually drifted into
beer dispensing equipment.

In 1940, the Army Air Corps handed
Cornelius an air compressor made by a
large U. 5. manufacturer and asked him
to build it in quantity for B-29 gun tur-
rets (for gun charging), Comnchus did
not like the compressor's design, so he
and his co-workers created and built a
three-stage, 0.4-cfm., 1,500-psi. com-
pressor in 10 days. Since no electnc
motor was available to dnve the umt,
the Cornelius group designed and built
a 4-hp. motor for the compressor. The
motor was half as heavy and much
smaller than anvthing that had been
available. o

This put Cormnelins in the aviation
business. and he has been in 1t ever
SIICE,

During the last war, the compan
made thousands of compressors for the
B-29—seven per plane. Vive were for the
ship’s gun turrets; two for dual bomb
bay doors.

The company gradually expanded
into the design and manufacture of
pnenmatic components such as air bot-
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tles, pressure regulators, valves anl
anti-G valves.

When a demand arose for hvdrauhc
motor-driven COMPICssors, the compsny
developed its own. One reason was so
it could remain independent of outside
suppliers. Another was that the pump
had to have a straight-throngh shaft to
drive the compressor on one end and a
cooling fan on the other, and suitable
pumps then on the market were all
angled. _

The pump was built integrally with
the compressor, eliminating weight and
space required by mounting Aanges.

Company technicians could not find
precision machines needed to do the job
they wanted on the pump, so they
bought the best available and converted
the machines to manufacture pump
parts the way they wanted them. Cor-
nelins describes his pump as a “metal-
lurgical nightmare.”

Among the non-airborne uses of Cor-
neling compressors are the servieing of
aireraft landing gear struts, accumulators
and emergency air bottles: supplving of
air for demand tvpe breathing apparatus
such as that used by fire fighters, and
charging underwater diving equipment.

[n 1952, the company moved mto a
new, 64,000-sq. ft. plant . Minne-

apolis. Today Cormnclius employs about

350 persons and  does a2 S3-million
vearly business.

-:l.._i- kL = i -..... _.'.I‘-'l J._.'-_

It's a small world,
B but you can hit it if
. you fly without a

LEAR ARCON.

NEVER fly in instrument weather
without an instrument raling!

i . I__‘",F".: | " rl- g :

Have
you heard
about
Permadizing?*

*Stillman’s exclusive Permadizing Process can solve
your rubber-to-metal bonding problems with completely flash-

free parts. Steel-smooth sealing surfaces allow eftective

sealing at almost zero pressure.

Send for illustraled catalog SR-2 Stlllma“ Ruhher co.

24525 Lorain Rd., Cleveland 26, Ohio - 5811 Marilyn Ave., Culver City, Calif.
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RESISTOFLE

Fluoroflex-T assemblies solve
high temperature hose problem

for Fairchild small jet engine

Big feature about small jet engines is the good power-
to-weight ratio. One of the first in this field, the Fair-
child J-44 turbojet engine now uses flexible plumbing
that not only saves weight but also withstands the high
operating temperatures.

Fluoroflex®-T R-3800 hose assemblies were selected
to do this job. And for the best of reasons: they are
300° F lines . . . corrosion-proof . . . with small Q.D.,

extra light weight, and over 2 years of successful ex-
perience in service.

Resistoflex is the originator and developer of flexi-
ble hose lines using a tube compounded from Teflon*
and which have A-IN approval'in all sizes for synthetic
fuels and oils, and nitric acid. Send for Bulletin FH-2.

*Fluoroflex is a Resisioflex registered trade mark for produces from flu-
arociorbon rexing, Teflon iv the DuPont registered trade mark for it
perral lvereerhylerte reyin.

Corporation

Belleville 9, N. J.

Light Alerts Pilot
Of Power-Line Peril

A warning light that tells pilots of
dangerous power cables will be manu-
factured by the Airway Signal Corp.,
Vancouver, Wash.

Developed under the direction of
Prof. H. J. Dana, of the division of
mdustrial research, Institute of Tech-
nology at Washington State College,
the new light can be positioned on the
power line spans with a remote-con-
trolled trolley which pushes the light
onto the span, clamps it in plice, and
returns it for removal (AW Jan. 7
1952, p. 54).

The hght takes its current from the
induction field around the power line,
climiating nced for connections.

Civil Aeronautics Administration is
reported to have approved the deviee
after tests by the National Burcau of
Standards.

Fifteen of the cxperimental lights
are being tested, two i Missourt and
13 in the Pacihc Northwest,

A madification, in which a booster
transformer increases the light's bright-
ness three to four times, adapts it for
lines carrving low current, The maodi-
fed unit is being tested now near the
Pullman-Moscow airport, a few miles
from the State College campus.

Ground Broken For
TWA Idlewild Base

Plans are being made for a S12-
million hangar facility designed to be-
come the heart of Trans World Airlines’
new S15-million Atlantic division main-
tenance base at Idlewild Aarport.

The hangar dimensions will allow it
to hold 12 Super Constellations simul-
tancously and to accommodate aircraft
with tails up to 44 ft. high. The strue-
ture will be of dual cantilever design
and concrete construction. It will be
over S00 ft. long and 400 ft. wide—the
width including bwo 160-ft. aircraft bays
and an 80-ft. center section for ofhices
and shops.

The 65-ft.-wide door leaves will oper-
ate m groups of three, providing open-
ings up to two-thirds the length of the
hangar.

The parking apron of 12-in. concrete
will hold up to 22 Constellation-type
aircraft at once. Telephones will be
placed at the various aircraft parking
areas to allow instructions for parts or
other requests to be called in instead of
requiring  time-consuming trips to the
hangar.

Other buildings on the base will be a
commissary and an automotive garage,
ground for which has been broken.

Completion of the entire base is sched- |
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on the

Fairchild J4a4

. . . the complict engine that powers the Ryan Firebee!

This specially designed ignition unit
for the J44 is engineered with the same
skill, built with the identical precision
that goes into all G.L.A. ignition
equipment.
And G.L.A. ignition is used on
many of the giant-turbined
aireraft which hunt the
Firebee down!

!
GENERAL LABORATORY ASSOCIATES, INC.
Norwich k ) New York

—= (L L=

AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT

WEST COAST SALES & SERVICE, 3903 Warner Blvd, Byrbank, Calif., Vlictoria 9%43%0
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INIATURE
SOLENOIDS
deliver high

actuating force
at short stroke,

low voltage

10

ACTUATING FORCE V5, STROKE
g SOLENOID 5D328

FORCE POUNDS PULL @ 78°F

010 020 030 040 .050 060 070 080
STROKE IN INCHES

Litte . . . but mighty! That's a capsule de-
seription of PSP Minwature Solenoids for
computers, memory units, valves and
ather electronically controlled svstems re-
quiring short strokes and extreme control
AeCuUTacy,

Ambient temperature range —63°F to
+1065°F . . . continuous duly at 18 to 30
Volts DC , . . pounds pull as shown in

table above.

LARGEST MANUFACTURER ON THE
PACIFIC COAST PRODUCING AIRCRAFT

QUALITY SOLENOIDS EXCLUSIVELY

TR TP

[Fe !
_sounons

PSP ENGINEERING COMPANY

8420 Otis Street, South Gate, California

In New Yark, Mew Jersey & Conneclicul, contsct Michasl W,
stodimack, 217 Broadway, New York 7, N. Y. Phone Clrtlandi 7-4330

In Tezas, Oklahoma, Kantss & Missouri, comlact
J. 5. Naely, P.O. Box SRZZ, Forl Werlh, Texas

Morthwestern Represeniaflive, Seatromics Inc.
511 Western Ave, Sexltle, Washinglon » Phone: Main 5045

Send for your
free copy of
the informative
PSP Catalog
—today
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uled for mid-1957.

The hangar plans are being prepared
by Ammann & Whitney, New York,
:::IJILI Bums & MecDonnell, Kansas City,
Mo.

Slick Modernizes
Ground Equipment

Slick Airwavs is spending close to
575,000 on a cargo-handling reequip-
ment program  designed partly to re-
place and partly to supplement present
equipment,

The freight carrier’s program  ealls
for nine Clark forklifts, two Lafferty
electric tug bars, four Toledo scales,
two baggage carts and three Chevrolet
high-lift trucks. The equipment will
be located at various Shick ground
stations.

The modemization program  was
begun this summer and is expected to
be completed soon.

OFF THE LINE

First commercial carrier to service-test
BG Corp.’s new platinum electrode
spark plug is Western Air Lines. Tests
ending i November will determine
whether the RB39R plug can go a full
1,000 hours without removal. WAL's
ronte structure is such that the tests
will give good short-run information
and cruise data, according to BG. The
plug has a 3-in.-20 hermetically sealed
“all weather” top, and is approved for

installation in all models of Pratt &
Whitney Aircraft R4560, R2500,
R2000 and R1830 engines. BG says
the RB39R has been mf_"u:mafu]lj.' SCTVICE-
tested by the Air Force.

All-weather spark plug for executive air-
craft scals against moisture, dirt and
salt, regardless of altitude. AC Spark
Plug, maker of the HS5R-86, savs de-
pendability of the plug at all altitudes
has been proved bv millions of hours
of flight on military and commercial
planes,

TWA is using a standard agitator-tyvpe
clothes washing machine in tests of 4
new method of cleaning the disk-tvpe
pressure engine oil strainers installed
on all of the airline’s engines, Six of
the strainers are placed in the ma-
chine simultaneously; Drews carburetor
cleaner solvent is added and the ma-
chine turmed on: in five minutes the
strainers are clean, Previously it took a
half-hour to clean a single strainer,

Beryllium-copper strip rolled to .001 =
L001-m. thickness is used as the pres-
sure-sensitive diaphragm in an aircraft
ice-detection control system. Minute
vanations i pressure on the strip are
transmitted to electronic circnits which
amplify the “danger signals” trans-
mitted by the ultra-sensitive diaphragm.
Maker of the strip is American Silver
Co,, 36-07 Prince St., Flushing, N, Y.

United Air Lines is adding a two-story
hangar and new flight kitchen to its
seattle-Tacoma Airport facilities at a
cost of over 51 million.

Boosted C-46F

Twin Marbore jet engines installed under fuselage of Transocean Air Lines C-46F have
boosted takeoff payload by 10,000 1b., according to the airline. Experimental ship shown
here recently completed a coast-to-coast roundtrip,
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FULTON SYLPHON

BELLOWS
HEADQUARTERS,
U.S. A

You gain three important advantages when you
consult Fulton Sylphon, originators of the metal
bellows—1I. Over 50 years experience in bellows
engineering i8 focused on your problem; 2. Modern
production facilities geared to good service; 3. Cost

saving opportunities through the design and production

of complete bellows assemblies.

_-J?;LE o
TEE
(888123
D
— T —

HERE'S HELPFUL INFORMATION

This 32 page catalog covers basic bellows engineering,
conversion tables, metals available and other bellows data.
Use the handy coupon for your free copy.

YOUR No. 1 SOURGE
FOR GOMPLETE

BELLOWS ASSEMBLIES
AND DEVICES

CONTROLS COMPANY

FULTON SYLPHON DIVISION

Knoxville 1, Tennessee

{ ) Placss hove o Bellows Engineer call me for an appointmant.

[ ] Send me Bellows Cotolog # Ul-1400

Mome : . Tie

Company

Address : S e N
City State
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A DESIGN FOR
rounﬁuns AF. <.

From an engineering organization, what do you consider
the design requirements for a successful career?

v DESIRABLE SALARY STRUCTURE

v VARIED AND INTERESTING WORK

v PROFESSIONAL GROWTH POTENTIAL

v YOUNG AND AGGRESSIVE MANAGEMENT

We meet these specifications, If you are willing to
supplement them with your own education,
experience, ingenuity and initiative, an outstanding
engineering career awaits you at M.A.C....

the McDonnell Aircraft Corporation.

Stimulating assignments available for experienced
engineers in the fields of: structural and finctional
design, power plant analysis, structural engineering,
acrodynamics, dynamics, and many others.

Openings also exist for recent college graduates.

Make Aviations CAREER!

MiDONNELL

WRITE... TECHNICAL PLACEMENT SUPERVISOR, P. O. BOX 516, 5T. LOUIS 3, MO
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WHAT'S NEW

Telling the Market

Automatic tracking theodolite and
data reduction system. Project Ihgest
No. PD-20, Cook Electric Co., 2700 N,
Southport Ave., Chicago 14, 1l . . .
Handbook on Boron Carbide and
Elemental Boron, booklet and precision
erinding and lapping machines, Cata-
logue No. 1843, Norton Co., Worces-
ter 6, Mass, . . . Resistor Engineering
Guide, International Resistance Co.,
401 N. Broad 5t., Philadelphia §, Pa.

“Kel-Ray” projectors, gamma ray
sources  for industrial radiography,
booklet, Metal & Thermit Corp., 100
E. 42 St, New York 17, N. Y. . s .
Wall charts: How to Select the Right
AN Connector and How to Speaty
the Complete Connector Assembly,
Deutsch Co., 7000 Avalon Blvd., Los
Angeles 3, Calif,

4MA  and  SMA  Push  Button
Actuators, Data Shect P99; Apphance
Switches, Data Sheet 106, Micro
Switch, Division of Minncapolis-
Honeywell Regulator Co., Frecport,
1. . .. Epocast 4-B and 4-B-2 Filled
Epoxy Resins, Bulleting EP-S4-10a.
b,c; Epocast 4-C and 4-D Filled Epoxy
Resins, Bulletin  EP-55-61, Iuranc
Plastics, Inc., 4516 Brazil 5t. Los
Angeles 39, Calf,

Electric heating clements, Publica-
tion EC-53, Cutler-Hammer, Inc., 445
N. 12th St.. Milwaukee, Wis. . . .
‘Series 6300  differential  pressure
switches for aircraft and missile system
applications, catalog  sheet,  South-
western Industries, Inc., 558580 Centinela
Ave., Los Angeles 45, Calif. . . . No, 99
cold-applied paving joint sealer for jet
aitfields, bulletin, Presstite Engineer-
ing Co., 3798 Chouteau Ave., St. Louis
10, Mo,

Special report, Radiant Heating and
Snow Melting for Airport Installations,
made by Engineering Service Dept., A.
M. Bvers Co., Pittsburgh, Pa.
Flectrolimit Jig Borers, specihications
and applications, Circular No, 3587;
Vertical Precision Hole Grinder No.
2E, Circular No. 359, Developments
in Numerical Control, Circular No.
591; New 24-in, Precision Plain Optical
Rotary Table, Circular No. 393: 42-in.
Precision Plain Rotary Table, Circular
No. 594, Pratt & Whitnev, Division
Niles-Bement-Pond Co., W. Hartford
1, Conn.
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WINNING sosrsens

We hope all your football teams are winners this

season. We know they WILL be if they produce like the

manufacturing teams SAC supports as one of the

industry's major disteibutors. You CAN'T lose with factory-new parts

| backed by flying's All-Time All-American performers!

| And speaking of winning ways, how about

Bubble-Bathing Sally Merrill (19, blue eyes, golden

hair, 5’4", 115 lbs)?

Footballs courtesy
Doak Walker Sport
Center, Inc.

DALLAS

GOVERNMENT SPECIFICATION TUBING IN STOCK..

SERVIGERSH EELN fgln:n:;h?slf CALIFORNIA

17



The CAA reports that
261 stall-spin accidents

occurred in 1954. Naturally

= not a single one of these

plangs was equipped with

a LEAR ARCON.

NEVER [ly in instrement wealher
without an instrument rating!

78

TESTING LABORATORIES

| ¥

DENSITOMETER (left) provides continuous measurement of fuel density and enabl

af

ground fueling meter (right) to record fuel delivery directly in pounds. Revere Corp. of

America is developing other similar installations for inflight refucling and for aircraft.

Meter Measures Fuel in Pounds

Direct measurement by weight of
tucls transferred in refuelling operations
on the ground or air-to-air will be pro-
vided by gravity metering systems de-
veloped by the Revere Corporation of
Amenca,

The company claims its new equip-
ment, combining volumetric and den-
sity measurements to provide a fuel
measurement in pounds, will be:
® Accurate to plus or minus 0.5%, for
® Flow Rates from 250 to 2,200 1b.
per min.,
® Densities from 5.5 Ib. per gal. to
7.4 1b. per gal.,, and
® Temperatures from —65 deg. T to
plus 140 deg. I,

Fiust units now being tested by
USAF are for ground handling of fuel.
These can be mounted on trucks or
hxed fuelling installations.

The next units are for installation
in air-to-air refuelling equipment. Re-
vere, also is developing a design for
use m aircraft, which will provide the
pilot with a direct reading in 1b. of fuel
consumed in flight,

The equipment consists of an accu-
rate but conventional volumetric meter
a density meter, a mechanical converter
and a standard register. In operation,
the volumetric meter drives a piston
which is coupled to the converter. At
the same time, the density meter, called
a4 densitometer, feeds a density factor
signal into the converter. The converter
automatically multiplies density and
volume, with the result registered on
the counter in pounds,

The equipment eliminates separate
sampling and caleulation of fuel density

by the direct mechanical measurement
of densitv during actual fuel Alow. The
Densitometer is a servo-controlled, self-
balancing hydometer. A movable weight
rides on a beam which has a float at
its end. The assembly is immersed con-
tmuously in a flow of fuel. An hy-
draulic-motor-driven lead screw auto-
matically positions and repositions the
weight to balance out the moment re-
sulting from the buovancy of the float,
A gear train transmits the result of this
activity as a density measurement to
the converter.

i I H_
&

Largest Universal Joint

This 14L-in. o.d. universal joint is believed
by its manufacturer to be the largest ever
made. It is used to transmit power at con-
stant velocity from engine by dynamometer
on TWA's propellerless engine test stands
recently installed at the carrier’s Kansas
City, Kan., overhaul base (AW May 23,
p. 69). The joint was designed and built
by Razeppa Joint Div., Gear Grinding Ma-
chine Co., Detroit.
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Wherever
engine%re joined
to airframes
LORD
controls vibration

Effective noise and vibration isolation at the
vital link where engine meets airframe is a key
to smooth, quiet flight. LorD bonded-rubber
engine mountings have consistently proven
their ability to control the engine vibration
level effectively in all types of power plants—
turboprop, jet and reciprocating. On small
planes or heavy bombers, military or
commercial, under extremes of operating
temperatures and environmental conditions,
LorD mountings have an impressive record
of performance, economy and safety.
Lorp aircraft engine mountings are lightweight,
easy to install, longer-lasting and require
fewer replacement parts. They are designed
for maximum safety at all times.
Lorp has a 25-year record of supplying the
aircraft industry with the best in engine
vibration control. For further information on
LorD bonded-rubber products, contact the
nearest Lorp Field Engineer or write
the home office, Erie, Pa.

LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA

Lt

designers

and producers
of bonded
rubber
products

since 1924

NEW YORK, N. Y. - Clrcle 7-3326 » PHILADELPHIA, PA. - LOcust 4-0147

CLEVELAND, OHIO - SUperior 1-3242 DAYTON, OHID - Michigan BaT1
DETROIT, MICH. - TRinity 4-2060 »  CHICAGO, ILL. - Michigan 2-6010
DALLAS. TEXAS - Riverside 3382 » LOS ANGELES, CAL. - HOllywood 4-7593

“In Canada—Railway & Power Engineering Corporation Limited”
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Helping provide
global survival for
SAC Voodoo pilots...

4
, Weber ejection seats combine
.J split-second safety with
long-range comfort...light weight.
f- %

Sub-tropic. .. to arctic cold . . . regardless of the
f- : | : climate or terrain, pilots of McDonnell's

' F-101A supersonic, long-range strategic fighter
have safety at their finger tips.

Safely in the air because the Weber ejection seat
provides split-second escape. Safety on the ground
or sea because each seat makes provision for a
global survival kit . . . with its complete range of
all-weather emergency equipment and rations.

Besides safety, the seat is engineered to give pilots
extra hip and leg room. .. to reduce fatigue

on long-range missions. Maintenance problems are
minimized by simplified emergency control
systems which are completely protected. And the
seat, designed to optimum strength-weight ratio,
meets all requirements of the F-101A envelope.

Weber ejection seats are now in use on many of our
leading fighters, interceptors, bombers, trainers.
Weber advanced research is pursuing completely
new concepts in pilot and crew escape. If you

have an escape problem, a Weber engineering
team can help you solve it.

MANUFACTURERS OF: efection seals - pliot and crew

seals - passenger seals | buffets - wash basins and
other interior equipment | Aerostands - Aeroramps
subcontractors of major airframe components

Creative engineers, desiring to express themselves
on advanced aircraft projects with a growing company,
contact John Turner, Chief Engineer.

WEBER AIRCRAFT CORPORATION

2820 Ontario Street, Burbank, Callfornia

LETTERS

Facts About Airpower

I should like to take this opportunity
to commend Aviation Week for its bold,
courageous and patriotic editorial  policy.
I know of Mo other publication that con-
tains so much valuable aeromautical ntor-
mation and, at the same time, points up
s0 clearly the pertinent facts as to the true
state of our national defense.

Becanse this latter information must be
of great concern to all Americans I have
long wished that vour publication could
reach an audience bevond the circles pri-
marily interested in aviation, Consequently,
| was glad to have an opportunity to quote
from vour own cxcellent editorial of July
11, 1955 (“Kidding the Public on Russian
Airpower”) in my article in This Week
Magazine, which has a popular circnlation
of about 12,000,000,

Like vourself, I strongly feel that unless
the American people as a whole are en-
lightened on the subject of airpower and
aroused to spontancous action to remedy
the chronic ills that plague our national
defense planning, we will continue to retro-
oress vis-a-vis our potential cnemy to the
point of disaster.

ALEXANDER P, DE SEVERSEY
30 Rockefeller Plaza
New York 20, N. Y.

CAA Door Is Open

In the Sept. 12, 19535, issuc of your
magazine, Capt. R. C. Robson again directs
his criticism  toward the trafhc control
studies in progress at the CAA Technical
Development Center at Indianapolis (“Echo
From ACC,” p. 151}, He reports that a
previous verbal foray against the same ac-
tivity in your May 17, 1954, issue resulted
in his being taken to task “by those con-
nected with the program.”

The Franklin Institute of Pennsyvlvania,
which has worked with us in these studies,
did write a letter to the editor protesting
Capt. Robson’s carlier remarks, Tlis letter
was dignified and restrained, it was never
published, and to myv way of thinking could
not be described as taking anvone to task.

For our own part, we have never taken
issue with Capt. Robson. We certainly
do not agree with his views in this instance,
but we respect his right to air his opinions,
or those of his friends. however ill-founded
thev mav be.

As was pointed out in the Franklin
Institute letter. onr door is always open,
We welcome honest and informed criticism
and suggestions, and are glad to discuss our
work with anyone having a legitimate inter-
est. Capt. Robson has never paid ns 3
visit. If he has a sincere desire to offer
some constructive thoughts, ontside the
public press, on traffic control development,
we would be glad to see him at any time,

D. M. Stuart, Dhirector
CAA Technical Development
and Evaluation Center

Indianapolis 21, Ind.
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Aviation Week welcomes the opinion
af its readers on the issues raised in the
mugazine’s editorial columns. Address
letters to the Editor. Aviation Week. 330
W. 42 St.. New York 36. N. Y. Try to
keep letters under 500 words and give a
genuine identification. We will not print
anonymoug letters, but names of writers
will be withheld on request.

KLLM & Britannia

On page 9 of Aviariox Week of Aug. 15
it was stated that “KLM Roval Dutch
Airlines has advised Bristol Aeroplane Co.,
it would consider the turboprop Brtannm
transport only as a freighter ;|ir¢:r.il't-"_

This statement has come to the notice of
both KLAI and the Bristol Acroplane Co.
and we wish jointly to inform you that
the statement is entircly without founda-
tion.

R. |. VocELs

Director of Public Relations

K.L.M. Roval Duteh Airlines

P. O. Box 121

The Hague, Netherlands

P. E. Gorpox-MARSHALL

The Bristol Aeroplane Co., Limited
Filton House

Bristol, England

(AviaTion WEEK's information came from
a responsible official involved in the KLA-
Bristol discussions.—Lp. )

Areﬁ Rule Limited?

Let me contribute the following com-
ments concerning the subject of the article
on the NACA supersonic design formula
and related editorial in the Sept. 12 1ssuc
of Aviarton Week, pages 12 and 154 re-
spectively, :

The simplicity of the “area mle” for de-
termining the most cfficient fguration of
supersonic flight aircraft and missiles, de-
rived by the NACA and recently so widely
publicized, wounld indeed be gratifving—if
it were strictly  correct;  unfortunately, it
appears that it 1s not.

Although this rule affords usefol results,
it does not ascertain the optimum possible
figuration.  Furthermore, the information
obtained applics roughly for just sonic speed,
while for supersonic speeds the Coke-bot-
He restriction of the body should be con-
siderably aft of that dictated by the arca
rule. :

It should be noted that while the somic
condition is important as to the structural
strength of the aircraft, the condition at
the desien supersonic speed 15 determmant
for the capacity regunired and the fuel con-
sumption of the propulsion equipment, It
seems illogical to shape an aircraft to suit
a+ condition lasting at most a few seconds,
in spite of the fact that (owing to the
accumulative effect) the condibons at ex-
actly sonic speed are most severe,

| “Get Your Air the Positive Way" |

USED BY
THE AIRCRAFT INDUSTRY FOR:

I e Jet Engine Starters
¢ Cabin Pressurization

¢ Simulated Altitude
Conditions

| ® Ground Air Conditioners |

T—

| | CORPORATION

SUTORBILT

2008 East Slauson Avenue

Los Angeles 58, Calif.

Main Plant: LUdlow ¥-22318
Sales Office: LOgan 8-2226

Tall ones, short ones, big ones or small
...Burns Aero aircraft seats adjust to fit
the problem. They can take it too ... light,
but strong for military and airline use...
light, strong and luxurious for the private
and executive aircraft. Burns Aero designs
and manufactures to individual requirements
for national and international airlines and a
major portion of the N.B.A.A. Fleet. i
Write, wire or phone today for fur- @

ther information. 'j
" e

BURNS AERO SEAT CO.

1900 COHASSET STREET

BURBAMNEK, CALIFORMNIA
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General Maotars engineering leoads the waoy m

Pilot reaction is extremely favorable as flying time runs 30 days ahead of

schedule in AF’s turboprop evaluation program

A new world’s record in turboprop-powered
flight has been set by the 1700th Test
Squadron of MATS. Two Convair YC-131C
aircrafts have flown a total of 46 hours and
20 minutes in a single 24-hour period . . .
23 hours and 10 minutes for each airplane.

This record flight was a part of the program
now being conducted by MATS to demon-
strate the utilization of turboprop-powered
aircraft in scheduled transport operation.
Performance of the twin turboprop YC-
131C in flights has been far beyond expecta-
tions, and reaction of MATS pilots has been
extremely favorable.

The outstanding reliability of Aeroproducts
turbopropellers, as proved by the MATS

GM

S_ ] Aeroproducts Turboprops prove

outstanding performers as MATS testing
program approaches 3,000-hour mark!

program, is a result of the engineering lead-
ership which Aeroproducts has maintained
in the development of turbopropellers. For
example, Aeroproducts turbopropellers—

« made the first U. S. turboprop flight.

¢ have over 8,500 hours of flight time
—more than all other U. S. turbo-
propellers combined.

e have the first established overhaul
time for any U.S. turbopropeller,

e are CAA Certificated.
This superb background is an outstanding

recommendation for application on any
turboprop aircraft.

Building for M@ﬁ--ﬂ&??m}? Jov tomeottow
eroproducts

ALLISON DIVISION OF GENERAL MOTORS e+ DAYTON, OHIO

As 15 well known, at somic and super-
soic speeds, wave resistance constitutes by
far the major component of the total drag;
it leads to compression energy continually
being propagated away from the aircraft,

Wave-Producing Contours

Correspondingly, it should be empha-
sized that the shape of the ideal least re-
sistance revolution-body prototype for sonic
or supersonic speeds 15 essenbally deter-
mined by its wave producing charactenstic
and only to a much lesser degree by sec-
tional area relations.

Therefore, it is the wave-producing con-
tours (intersection of wave producing sur-
faces with planes transversal to flight) upon
which the balancing of the actual aircraft
with the ideal prototype is to be foremostly
based.

Evidently, these contour relations are dif-
ferent from sectional area relations: while
the former are linearly proportional to di-
mensions, areas vary with their square, Be-
sides, a wave-generating contour pattern i3
directional m emission of wave energy, so
that in the aircraft's vicinity the wave en-
ergy is distributed unevenly and only at
considerable distance the energy distnibu-
tion becomes uniform (chiefly owing to re-
fraction); for instance, while the wave en-
ergy emission from a circular contour 1
uniform in all directions, it is larger in the
direction of the small axis of an oval con-
tour,

Lessening the Shock

The proposition 15 of course, to pene-
trate into the resultant Mach front steadily
and with least resistance due to composite
shock generation. As far as wave resistance
15 concerned, that means avoidance to the
best practicable extent of Jecally intensihed
shocks due to superposition of waves ongi-
nating from various parts of the aircraft.

This object is achieved by basing the de-
velopment of the actuwal arcraft hguration
from the body of revolution prototype,
upon the wave-producing contour aspect
rather than upon sectional arcas; in this
regard both length and orientation of these
contours are influential.

Secondly, for speeds higher than somic,
due allowance would strictly have to be
made for the rearward bending of the

Mach waves as, with increasing Mach num-

ber, they transform from plane to conical:
this effect tends to shift the required Coke-
hottle insweep farther aft of the indication
by the area rule, However, the taking into
account of this tendency appears justified
only when very high supersonic speeds are
concerned.

The involved relations become indeed
even more complex when reflection of the
Mach waves by parts of the aircraft 15 to
be taken into account.

Influence of Sectional Areas

Thirdly, in regard to the influence of
sectional areas, it is to be considered that
air mass displacement relations (which con-
form to sectional areas) can become effec
tive only in different transectional planes
and the distance of the respective plane
separation is a function of the location of
the concerned section element and of the
flight speed.

In other words, such causal relations do
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not apply for the same transaction. A pomt
of the aircraft surface cannot sense, as it
were, the magnitude of sectional areas pres-
ent in the same transverse plane; the Mach
front supplies at most vague indication of
the vicinity of objects moving with the
same speed and in the same direction.

These relations are illustrated by the ac-
companying sketch and, with regard to the
argument to be presented, let it be re-
minded that an acrodynamic disturbance
cannot be transmitted through the air
faster than with sonic velocity.

Thus, an area clement near point A can-
not have any flow displacement effect on the
fuselage section forward of point C, which is
situated on line AB; with peint B so located
that during the interval an acrodynamic
disturbance. from A would reach point B,
the aircraft travels the distance BB* (at M
= 1, AR’ = BB’). :

The same argument applies to any pomt
of the aircraft’s surface (by which of
course sectional areas become respectively
effective), Therefor, also the effect of
areas tends to place the insweep of the
fuselage towards aft of that indicated by
the area rule.

Refined Procedure

Consequently, the formula recommended
by Mr. Whitcomb can at best be regarded
as a rough approximation, ‘
~ Apart from the due discipline of a ngor
pus treatment of this significant subject,
in the writer's opinion, the entailed design
error is conspicuons enoungh to warrant sub-
stitution of the arca rule by a refined pro-
cedure, one which takes into account the
essential of the above stated relations. A
graphical method for Eudin% the optimum
figuration conld be particularly suitable.

In the age of thorough analytic ap-
proach to engineering problems, it appears
entirely unjustified to rely on a rule-of-
thumb for answers of such vital import
as the design of acrial weapons, where ¢ven
little may count much.

Ernest LAGELBAUER
Lagelbaver Kinejet Corp.
410 East 15 St

New York 9, N, Y.
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You bet your life =

when you fly %
“weather'' without a

LEAR ARCON.
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NEVER [ly in instrumenl wealher
without an instrument rating!
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GRIP-HEAD
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ROBINSON ——=?
WIRE TWISTER

Faster, more efficient than
everl The new, slendernose
DIAGONAL GRIP-HEAD is
designed especially for those
narrow, hard-to-reach places.
Split-second whirling action
safety-wires 3 engines in time
reqquired 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 lock on wire,
can't slip off. Perfect, uniform
twist every time,

= | =
127 or nssembly Jme 92150
{ . g P
§" —tor hench work, £156-£20.90

Uneonditional Money-Back Guar-
antee, Send for complete details.

RALPH C. ROBINSON CO.
Box494W No.Sacramento 15, Calif.
THIS AD APPEARS EVERY WEEK
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Brings A Unique,
Long-Needed Publishing Service !
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fo the Aviation Indusiry

November 28, 1955, an all-important, needed publishing
service will be available to the aviation industry . . .
AVIATION WEEK's Annual BUYERS' GUIDE. The
dramatic development of aviation into today’s multi-billion
dollar giant—reaching into all phases of manufacturing—
demanding a constant flow of products and materials from
tens of thousands of separate suppliers—has made a com-
prehensive, complete source book of suppliers and manu-
facturers a must for all segments of the Industry.
AVIATION WEEK's BUYERS' GUIDE answers this in-
telligence need with an information service of year-"round
usefulness, placed directly into the hands of some *57,000
key aviation engineers, management men, design and pur-

cnasing personnel—men who make up aviation's real buy-
ing influences . . . in the industry itself, in the Air Force,
and throughout the Government.

The latest developments in military procurement will be
covered in a special report. Included in the detailed infor-
mation to be presented will be: Air Materiel Command—
Air Research and Development Command buying prac-
tices, personnel listings—by name, procurement centers, etc.;
All-inclusive listings of manufacturers of aeronautical and
allied products, sectionalized for maximum utility under

six major headings: Aircraft, Missiles, Avionics, Supporting
Groups, Nuclear Power Systems, Airlines and Airports.

Indexing is set up to provide quick, easily referred-to lo-

cators for all products. In addition, advertisements and
product listings will be keyed to each other for ready refer-

MISSILES:

Airframe ond tomponents
Equipment, including ground-haondling,
Powerplant

SUPPORTING GROUPS: Dato systems computers, punch-card
systems efc,, Electrical,-Ground egquipment, Hordwore, Hydraulics, In-
strumentation, Moterials including fuels, chemicals, plastics, metals, efc.
Tooling including machine tools, optical jigging systems, hand tools

ence. AVIATION WEEK's BUYERS' GUIDE also will
carry Trade Name and Distributor listings—making this
publication the most complete single source of buying in-
formation available to the aviation industry today.

Every AVIATION WEEK subscriber will receive the
BUYERS' GUIDE. That's a market of some *57,000 key
aviation people . . . plus substantial bonus circulation
through the sale of extra copies of the BUYERS' GUIDE
to aviation companies and government agencies (Price for
additional copies is $3.00 each). AVIATION WEEK's
BUYERS' GUIDE will be read, referred to, and depended

upon constantly wherever aviation business is transacted.

McGraw=Hill Publishing Company, Inc., 330 West 42nd Street, New York 36, N. Y.: Other Advertising Soles Offices: Atlanta 3, Ga., 301 Rhodes-

Havarty Bidg. Boston 186, Mass., 150 Pork Square Bldg. Chicago 11, I, 520 N. Michigon Ave. Cleveland 15, Ohio, 1510 Honna Bidg. Dallas 1, Texas, Fint

Aviation monufocturers, products, ond services will be listed under these six mojor headings.

g —~—

.,'

AIRCRAFT:

Airfrome and components,
Londing geor, Powerplont
Armoment, Fixed equipment

NUCLEAR POWER SYSTEMS:
Accessories ond components
Design services

Reactor fabrication

Be sure your complete line of products and services is
listed in this basic book of buying information. Special
discounts are offered for multipage and catalog-type ad-
vertisements. Your AVIATION WEEK representative will
gladly help you plan your advertising to make the most

AVDMU@N VYEE

- JH.F;—I—-_F
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AIRLINES AND AIRPORTS:
Scheduled carriers, Non-scheduled

carriers, Corgo carriers,
Ground equipment, Lighting

-I " o r_- :
- rAy !
= - il
| 3 ' 3 e

AVIONICS: (ommunications systems & equipment, Radar-fire con-
trol systems & equipment, Instrumentation and controls, Novigation

systems & equipment, Components and devices, Test equipment, Com-
puters & dofo processing equipment

economical and resultful use of the GUIDE. Call him
today.

* Average net paid circulation, 51,893 (June, 1955 ABC
Statement). Paid circulation of current weekly issues more
than 53,000. Current weekly print order exceeds 57,000.

A McGRAW-HILL PUBLICATION O

Notiengl Bonk Bldg. Detrolt 26, Mich., 856 Penchiol Bido., London E, €. 4, Englaond, %5 Forringdon Sirest. Los Angeles 17, Calif., 1111 Wilshire Blvd.

Pittsburgh 22, Pa., 919 Oliver Bldg. Philadelphia 3, Po., 17th and Sonsem Streets. San Francisco 8, Calif., 88 Post Strest. St. Louis 8, Meo,, Continentol Bldg.
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Raman HOK.1 helicopter rescuing fload vietim fn
Farmington, Conrn, area, [Hartlord Times Photel

HELICOPTERS SAVE
HUNDREDS OF LIVES
DURING FLOOD

Dramatic rescues by rotary wing
aircraft became almost common-
place in the gray rain of August
19, 1955.

Disastrous as they were, the
terrible floods in the northeast
would have claimed many more
lives without these *. . . won-
derful, comforting and beautiful
little donkeys of the air”.
Kaman Aircraft is proud to have
supplied part of the fleet of armed
forces helicopters which less-
ened the tragedy.

BLOOMFIELD, CONN,
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NEW AVIATION PRODUCTS
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Face Mask Provides Wide Vision

New Scottoramic face mask has a
one-picce plastic safety lens which in-
creases side and forward vision. A
double lip seal makes the mask more
comfortable, resulting in less fatigue,
Non-fogging is assured by the circular
air-washing action of the cool air or
oxygen supply,

The mask is designed for aviation,
industrial and fire-hghting use. Micro-
phone and air hose are optional cquip-
ment.

Scott Aviation Corp., 275 Erie St.,
Lancaster, N. Y.

Lox Tanks Hold 50-500 Gal.

Three liquehed gas storage and trans-
fer contamners developed for nse with
liquid oxygen and ritrogen have work-
ing pressures of 50 psig, and design
pressures of 150 psig. :
® Model Lox 50 holds 50 gal. or 5,762
cu. ft. of gaseous oxvgen at 70F, The
liquehed gas container weighs 447 1b.
and is mounted on an MB-1 trailer. A
built-in pressurizing coil permits a pres-

sure build-up from 0 to 50 psig. in less
than five minutes. The container will
hold a vacuum below 50 microns con-
sistently with liquid oxygen in the tank
and has an evaporation rate of 2.5 to
+.5% by volume cach 24 hours.

® Model Lox 150 high-vacuum trans-
portable liquefied gas storage and trans-

ter container, holds 150 gal. or 17,286
cu. ft. of gaseous oxvgen at 70F. The
unit weighs 890 1b. A pressure of 50
psig. can be built up in less than five
minutes. The container has an evapora-
tion rate of less than 2.1%% of volume
cach 24 hours.
® Model Lox 500 storage and transfer
container for liquid oxvgen and nitro-
gen, weighs 2,340 Ib. The tank can
be pressurized to 50 psig. in less than
hve minutes. With liquid oxvegen in
the tank, the unit maintains a vacuum
of less than 15 microns for extended
periods of time. The manufacturer re-
ports that models in use have held a
vacuum below 5 microns for several
months. Guaranteed vacuum loss s
less than 10 microns per day. Capacity
s 500 gal, ' |

All three models are desioned to
USAF specifications. |

Ronan & Kunzl, Inc., Cryvogenic
Div., Marshall, Mich. -

Sandwich Mount Damps Shock

Aluminum and rubber sandwich sup-
port bracket and shock mountings, have
been developed by Stillman Rubber
Co. and Lockheed Aireraft Corp., to
support after-body engine sections of
the Lockheed 1049A.

The Flexmount was designed to
withstand applied loads in shear and
additional loads caused by engine vi-
brations. Loads arc taken out by 114-
m.-chia. bolts, with the vibration com-
pletely absorbed by a Neoprene rubber
core (1dex1dx14 in.) bonded to the alu-
minum. COperating temperatures range
from —65 to 175F.

Stillman Rubber Co., 5811 Marilyn
Ave., Culver City, Calif.

Sealant for Jet Airfields

Paving-joint sealant for jet airfields
resists effects of Fuel and tailpipe heat.
[t was designed for scaling sawed and
formed joints in Portland cement con-
crete.

The sealant is supplied in two com-
ponents: a hquid base consisting of syn-
thetic rubber, plasticizers, vulcanizing
agents, activators and inert fillers; um%[
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STRAIGHT ()
HYATT BEARINGS DIVISION «

Jets!

For more than a decade, HYATT has been breaking

“bearing barriers™ for jet engine designers.

As speed and heat ranges have steadily soared—
posing problems no known bearings could solve—
ATT'S unsurpassed manufacturing anc
HYATT'S i fact |
engineering facilities have consistently come up

with ““barrier-breaking™ solutions.

So remember—when your design requirements
oulstrip the capabilities of ordinary bearings,

call vour HYATT sales-engineer first. He may already
have the answer. If not, the chances are good
HYATT can find it for vou fast.

To break a "bearing barrier”
in a hurry, call HYATT for help!

BARREL (| )
GENERAL MOTORS CORPORATION « HARRISON, NEW JERSEY
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“w FOR DC OR RESISTANCE INPUT

Moper. 200-A uses an input of 10,000
ohm resistance potentiometers as an in-
put transducer providing 10 to 1 scale
expansion and origin positioning. Avail-
able standard digital input accessories
are essentially inputs of this type. Any
resistance potentiometer will provide an
analog input for this configuration,

MopeL 200-B, used for D.C. signal input,
has full scale sensitivities of 5 milli-
volts and an input impedance of 1,000
megohms, Utilizing standard reference
cells, this model provides drift-free
operation, Awvailable external reference
voltages may be substituted, A plug con-
nection is provided to facilitate the quick
interchangeability of input sections.

"-_ 'w FOR SIMPLIFIED OPERATION

Precision Vernier Dials provide an accu-
rate method for obtaining fine adjust-
ment during operation, Optional point
plot or continuous line plotting is a
feature of both models, Selection is by
front panel manual control. A new, sim-
plified pen of one-piece design-used for
point or continuous plotting—eliminates
hottles and tubes, permits rapid chang-
ing of ink colors, Independent action of
the X and Y axis is achieved with Libra-
scope’s unique “Floating Gear Train!’
No cables, tapes or lead screws to cause
lost motion, cable stretching or drift-
ing out of alignment, The 120° concave
cyvlindrical plotting surface provides full
visibility . . . is completely illominated.

“@:gw FOR WIDER APPLICATION

These fast, dependable general purpose
plotters feature 0.1% accuracy, are suit-
ed for wide applications where rapid
graphic presentation of data is required,
such as: laboratory testing, computers,
data handling systems, wind tunnel, mis-
sile tracking and quality control testing
of transistors and other electronic compo-
nents, Input selection includes Punched
Card and Tape Converters, Decimal
Kevboards and Binary Converters. Model
200-A can plot from Flexowriter tape in
any code or directly from the Tape Punch
cables of many digital computers. Sub-
chassis can be supplied to handle time-
shared X versus Y plots, or other spe-
cinl circuitry. Write today for details.

LIBRASCOPFPE X-Y PLOTTER

HIGHEST ACCURACY FOR GRAPHIC

Greater input flexibility

e
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MEW LIBRASCOPE PUNCHED TAPE CONYERTER
Opérates from a punched tape réader—Spec-
ially designed for Librascope X.Y Plotters—
This unit Is adaptable to other plotters.
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DATA HANDLING

IBRASCOPE

.ﬂ GERERAL PREOCISFES BEUIPSENT COMPRN AT

LIBERASCOPE PUNMCHED CARD COMVERTER
Converts punched card data to analog form
for Input to X-Y Plotters- Automatic Position
for feading 50 punched cards per minute.

LIBRASCOPE INCORPORATED * 808 WESTERN AVENUE * GLENDALE, CALIFORNIA

a dry curer consisting of accclerators

blended with suitable extenders.
Presstite Engincering Co., 3798

Chouteaun Ave., St. Louis, Mo,

Elapsed Time Indicator

Small clapsed time indicator for air-
craft has a swnchronous motor drive,
comes in a 14-in-dia. case 23 in. long.
[t weighs less than 6 oz. and uses I w.
of 115-v. 400-cycle power,

The indicator 15 available m two
models—one indicating hours in 1/10
kour steps, the other minutes m 1/10
minute graduations to 0.999.9 nun.
The units are glass-to-metal hermet-
wcally  sealed,

Haydon Manufacturing Co., Inc,
Torrington, Conn.

Sequence Valves for 3,000 Psi.

Serics 4000 line of slide-tvpe se-
quence valves for 3,000-psi. hvdranhc
service features low leakage and low
pressurc drop.

The valves are supplied i cither
plunger-operated or lever-operated moc-
cls, provide flow in either direction from
pressure  port to outlet port when
plunger is depressed. When plunger s
extended, flow is blocked from outlet

pnrt to pressure pﬂrt
Aircraft Products Co., 300 Church

Road, Bridgeport, Pa.
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Safety Locking Pins

New Ball-Lok pins embody a fast
lock and release principle and positive
safety lock. Pins are single-achion tvpe,
either push or pull. The release but-
ton must be depressed to disengage
the lock at the time the pin is pulled.

Pins are also available m remote
control and mallet driven types.

Made by D. W, Price Corp., Los An-
geles; sold by Rowe Sales Co., 2140
Westwood Blvd., Los Angeles 24, Calif.
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Rapid advancement in the lields of

Guided Missiles, Research Aircraft,
and Rocketry has created many<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>