







































































































































































































































































AIRFRAME, ENGINE AND MISSILE MANUFACTURERS

AERO DESIGN AND ENGINEERING COMPANY

During 1959, Aero Design and Engincering Com-
pany, Bethany, Oklahoma, delivered the 800th Acro
Commander produced by that company. On Scp-
tember 28, an Aero Commander 680L was delivered
to a Washington construction company. That date
marked a little more than eight years that the com-
pany had been in operation producing the twin
engine, six passenger executive transports. It was on
August 25, 1951, that the first completed produc-
ticnn Commander rolled from the line at Tulakes
Airport in Bethany.

During April the Aero Commander established

a world class speed record. Flying in connection

with the World Congress of Flight, Las Vegas, Ne-
vada, the Commander averaged 226.148 miles per
hour, over the official 2000 kilometer (1242.7 mile)
course. This mark for its class erased the old record
set in 1953 by a Russian Yak 11, The speed record
added to the laurels of the slcek business airplane.
The Commander also holds the class altitude record,

30,361 feet, and formerly held the world class dis-
tance record.

Aero Design and  Engineering Company was
producing four models of the Aero Commander.
They included models 500, 560E, 680E and 720,

The 720, or Alti-Cruiser, is the only light twin

engine airplanc being manulactured with @ pres-
surized cabin. Al four models have the same sise
airframe differing in ¢ngine size and special equip-
ment. .

The model 500 was introduced during 1958 1o
put the Aero Commuander airplane i-ﬂ a ‘}1”“" (:(11”_1'
petitive position in the business aireralt ﬂ_]‘ll .(L;
The 500 features 250 horsepower 0-H-10 Lyumlll“fg’
engines. It has the extended wing Jor greater _l.m‘
without sacrificing speed, grosses 6000 pounds with
a useful load of 2150 pounds.

The Acro Commander 560E iy known :15 -Lhﬁ
long-ranger of the flecet. It has a rangc of 1625 m:lfs
with a 30 minute reserve and is })()\\'crcd‘l)y Zé(),
horscpower engines. It is the 560k that formerly
held the distance record. .

The 680F is the model holding the speed and f‘lf‘i
tude records. Tt is powered by two Sul)erf‘lmlgci
340 horsepower engines, cruises at 926 miles P’UV
hour with a top speed of 255 miles per hour and h‘“,
a uscful load of 3025 pounds. . o

The 720 Alti-Cruiser, a prcssul‘imd busimness :1‘111-
plane, has a top speed of 255 miles per 11()1}1‘ W'IF}
a cruising speed of 226 miles per hout: The ‘(111~‘
plane is powered by Iycoming GSO 480 cngines
and has a service ceiling of 25,360 feet.

AEROJET-GENERAL CORPORATION

Acrojet-General Corporation, major producer of
propulsion systems for the Space Age, reported sales
ol approximately $350 million for the fiscal year
ended November 30, 1959. The 1959 sales compared
with $218 million for 1958 and $162 million for
1957. Company employment increased during the
year from 17,0006 to approximately 24,000,

New construction and plant acquisitions during
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the year brought total plant facilities of the com-
pany to $118 million.

Acrojet continued development of the Pow-el‘—
plant for the Air Force's Titan 1CBM missile, .WI.Lh
four successful launchings of the Titan ﬂllSSll'C
being carried out during the year. The company ]
Solid Rocket Plant made substantial progress in
the development of the Air Force's Minuteman






Range Planning Group at Monterey, California,
staffed with scientists far removed from the com-
pany’s day-to-day activities and able to devote full
time to scientific prospects and forecasts.

The company continued development and quan-
tity production of its series of Aerobee Sounding
rockets. These are one or two stage rockets capable
of carrying scientific payloads to altitudes of be-
tween 75 and 350 miles and are used by all the
services and by scientific groups for high-altitude
research in connection with missile and satellite
programs. A new series of space-probe vehicles,
called ASTROBEE was designed with capabilities
of reaching altitudes of from 500 to 5000 miles.

Extensive additions were made by the company to
chemical laboratories and development shops at
Sacramento, as well as to {acilities at Azusa and San
Ramon and at Frederick, Maryland. Implementa-
tion of the company’s agreement with Stauffer
Chemical Company of New York moved ahead with
the inauguration of the Stauffer-Acrojet plant at
Sacramento for production of High Energy Fuels.

The company’s foreign operations, which include
Bristol-Aerojet, Ltd., a joint company formed by
Aerojet-General and the Bristol Aeroplane Com-
pany of England during 1958, were further ex-
tended through an agreement with Mitsui and Co,,
Ltd., of Japan for marketing of sclected Aerojet
products in Japan; and with Westinghouse Inter-
national for the promotion of Aerojet-General
Nucleonics products throughout the world.

During the year, Aerojet-General’s technical

services staff at Cape Canaveral, Florida, wis :n.\f:A
mented Lo assist svstem contractors in flight tesung
Titan, Polaris, Thor-Able and Tunar probe vehicles
for which Aerojet supplics proprlsion. The com-
pany also reorganized its custon
activities and opened @
Detroit, Michigan,

and field service
new  District Office at
The Avionics Division continued to dcx'cln‘p and
supply to the Adr Force an ;xd\';m(’cdwypgj inlmjrC(-I
fire control system for the Lockheed F-104 .St;zn—
fighter. The Facilities -Engineering I)i\'i:s'i(m, ?\'hl-Ch
at year's end was incorporated into AET P\();\’.. 1?1f)-
vided instrumentation and range safety dcwccsi‘.n,
both Vandenberg Air Force Basc and the Iiumh.c
Missile Range at Pt. Mugu, California, which 1s
under Navy jurisdiction. .
The Plastics Division developed new mckct. (::;;—
ings and packaging devices for shipmct}t_()_f ShC"f
and other ordnance. The Ordnance 1)1\'.151()11 \\‘,15
especially successful In further demonstrations of 1ts
radical explosive metal-forming pr()(tcs.j. i
New applications for JATO (Lnkc-oﬂ assist ”i o
flight thrust augmentation) rockets were ‘d‘eve otl ‘
The devices were made optional cqln.pmen .}
several manufacturers of commcrci.al :urc-rft[f‘t,’ t1:(;
cluding Beechceraft, and JATO Junior, cer L; 1?‘1”1-
by CADB in 1958 was in increased demand .Ollulced
vate and corporate planes. Acrojet hz:s ptl(‘)( s
more than 800,000 JATO units in the 17 years oL 1t
existence. e General
Aerojet-General is a subsidiary of .
Tire and Rubber Company of Akron, Ohio.

ALLISON DIVISION
GENERAL MOTORS CORPORATION

Contracts for development of Minuteman ICBM
rocket engine cases and a unique satellite power-
plant were among highlights of 1959 for the Allison
Division of General Motors Corporation as it be-
gan putting into effect a long-range space-age plan-
ning program.

Allison stepped up development and deliveries of
frst- and sccond-stage rocket engine cases for the
solid-propellant Minuteman under a sul)~-c<)ntract
to Thiokol Chemical Corporation. Precise new
metallurgical controls and testing methods brought
4bout the use of light, high-tensile metals—a vital
factor in overall weight reduction.

Flaborate, massive fixtures and templates were
designed by Allison to shape accuraltely thes?
“clean’ steels into various components of the maxi-
mum strength, minimum weight r()‘('ket cases.

To assure uniformity of the Minuteman cases,
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Allison instituted a rigid program of d-lmuzf)l(?;‘rlll_
inspections during all machining Ol)eratléns *css‘urc
trol the exacting tolerances. All cases were Plds‘ Ser
tested at tensile loads up to 190,000 Pminst‘ ﬁi‘ed
square inch. Fullscale engines had been t€
before year’s-end. o leo were
While this work was underway, StudlCS. fl ' Lo
being made on pyrophoric fuels and thell d'p‘p1 ;H
tion to ramjct engines, In another ared rCS(v?d‘lC 1 ri;‘
were delving into the complexities of a strategic
interplanctary system. o Al
Under a contract awarded by the AT Force, _[ o
son was perfecting a Stirling-cycle solar power "WS_
tem capable of operating two years unuttCﬂdCd as a
source of power for space satellite illsll'lll)‘nt):l‘l.ts.
Developed to a pr;lcti('al efliciency by N. V. 1 hlhpﬁ
Gloeilampenfabricken of Eindhoven, Holland, this
modernized version  of that

once
i powcrl;l;m(












consists of two lightweight Aerojet-General solid
fuel rocket engines which add instant thrust to the
plane’s main powerplants, thus providing greater
safety and operating versatility. Later in the year
FAA also approved the same typc of installation
for the Beechcraft Twin-Bonanza.

Twice during 1959 Beech set new all-time records
for monthly dollar volume sales of business aircraft
products. In April Beech reported commercial
sales of more than $5.4 million—the largest dollar
volume month for business aircraft in company
annals. Then in August commercial sales soared
over $6.1 million for a new dollar volume business
aircraft record. And as of September 1, 1959, the
backlog of orders for commercial aircraft stood at
over 360, compared with some 30 units on order
on the same date one year earlier.

Beech export sales in 1959 also enjoyed healthy
growth. At the end of the fiscal year sales of avia-
tion products to foreign markets amounted to S7.8
million—a 70 percent increase over the export vol-
ume in fiscal 1958. Deliveries of Beechcraft Mentor
trainers, export counterpart of the Air Force and
Navy T-34, continued during the year. Besides
the United States, the Mentor now serves the gov-
crnments of Argentina, Chile, Colombia, El Salva-
dor, Japan, Mexico, Philippines, Spain, Turkey
and Venezuela.

Other important activities in the commercial air-
craft field during the vear included operation of
the 11th annual Beechcraflt Service Clinic in which
more than 1,500 airplanes were given free mainte-
nance checks at various distributor locations
throughout the country. Since inception of this
program in 1949, more than 11,600 aircraft inspec-
tions have been made by factory technicians at no
cost to owners. It is the only service of its kind in
the aircraft industry.

New contract awards in 1959 indicated that the
company’s highly diversified design, enginecering
and production capabilities have established Beech
as a top producer in the advanced air and space
fields. Tn April, North American Aviation selected
Becch from a field of 14 competing companies for
the development and manufacture of an alert pod
for the Mach 3 USAT B-70. Over 165 design cri-
teria were considered in the competition. A major
system of the B-70, the Beech-designed power device
will enable USAF’s intercontinental manned
bomber to become airborne in record time from
any base in the worid.

In May, the Air Force named Beech winner of
a 81 million facilities expansion contract for con-
struction of a “transient heat” laboratory at the
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firm’s Boulder (Colorado) Division. It was the
first contract of its kind ever awarded by USAF.
Transicnt heating is a relatively new method of
simulating thermal conditions of spuce flight from
launch to engine burn-out; it subjects missile and
rocket structures to the contir rally rising tempera-
tures encountered in travel th hugh the atmosphere
at extremely high velocities.

Also in May the Department of Dcfc.nsc an-
nounced that Beech had won a joint service com-
petition for an air launched Mach 2 expendable
missile target system to be designated KD2B-1.
Designed to fly twice the speed of sound and from
5,000 and 70,000 feet, the rockct»lxnvcrcd. KD2B-1
will be a low cost operational target with .?‘p'c.cd
and altitude performance matching the (‘lelll)lllll.es
of enemy threat aircraft. Beech won the award
a field of 18 guided missile and aircraft manufac-
turers. The target will enter service in 1962

First Army order for an initial quantity ol Beech-
designed KDB-1 medium performance targets ‘_"35
received in 1959, Already in volume production
for the Navy, the Army will use the l“emotc~(~m.1-A
trolled, recoverable piston-engine targcet fm an
defense system evaluation and tmining.. Originally
developed under a Bureau of ACI‘()I]leltl(:S contract,
the first production Navy KDB-1 flew mn August.
The 600-pound vchicle flies above 40,000 fect and
at speeds of 300 knots.

During the year Beech delivered to the Army the
first twin-engine [-23F multi-purposc transports,
a completely new airplane with a wide range of
military applications. A follow-on Cf)nlmd from
Republic Aviation extended production of.USg-.\F
F-105 aft fuselage sections and ailerons until mid-
1961. The year also marked On—S(‘thU]C C011]])1e—
tion of the Army 1.-23D Seminole, Lockhc.cd T-33
wing and B-47 external fuel store production pro-
grams. Under new projects, work commenced on
quantity orders for F-100 external fuel tanks, con-
tainers for the Polaris missile and New lightweight
Model 3141 gencrator sets. )

At Boulder, the company expanded its programs
in cryogenic engineering, high energy fue.ls m:(i
environmental testing. Tmportant projects i 1959
included production environmental testing - of
Martin Titan and Convair Atlas JICBM propulsion
system components to insure their functional de-
pendability. Other activities embraced development
and testing of rocket fuel systems and assemblies,
and design and fabrication of cryogenic ground
support and scrvicing equipment, such as liquid
gas transports, gas liquefiers, transfer systems and
storage containers.






resolved many of the flight path and re-entry difh-
culties. Research in this area included stability,
instrumentation, vehicle guidance, cooling, and
the management of flight energy.

Until very recently, metals adequately fulfilled
structural requirements. As vehicle speeds  in-
creased to Mach 15 and beyond however, it was
found that conventional design radically limited
the use of conventional materials. Bell scientists
have applied modern technology to the study of
materials capable of withstanding the stresses of

travel in space and where such were not available,
of making old ones serve.

Increased interest in ceramics led to extensive
experiments for ceramic structural design and at-
tempts were made to utilize the better heat resist-
ant properties of this material as well as others
such as coated molybdenum, the newly developing
nobium alloys, beryllium, dense silicon carbide
and coated graphite, several of these having appli-
cation to Bell's “double-wall” principle of hyper-
sonic airframe construction. Theoretical and ex-
perimental development work was also conducted
on leading edges of hypersonic vehicles based on
metallic and non-metallic refractory materials hav-
ing a high temperature capability. A plasma jet
was developed and produced in the engineering
and research laboratory for use in such programs
within and outside the company.

A major technological breakthrough by the com-
pany’s Avionics Division in inertial instrumenta-
tion and gyro design, coupled with a highly accu-
rate accelerometer, permitted development of a
high-performance navigation system for aircraft,

BELL HELICOPTER
During 1959, Bell continued production of its
two commercial helicopters, the three-place 47G-2
Trooper and the four-place 47] Ranger. Bell heli-
copters were at work in a variety of jobs in 52
foreign countries, their theaters of operation rang-
ing from polar regions to equatorial jungles.

In 1959, roughly 75 percent of the company’s
business was military, as Bell continued production
of several models for all of the U.S. military serv-
ices. The Army was the company’s largest customer.

Bell was turning out production quantitics of
the Army’'s HU-TA Iroquois jet powered helicopter

under a contract announced early in the year for
110 of this model.

Development work continued on the XV-3 con-

%6

missiles and space vehicles with greater accuracy
than has been known so far.

A similar accelerometer was produced in quantity
for the Army’s Sergeant surface-to-surface guided
ballistic missile. The unit's extremely stable con-
figuration allows very high performance over a
wide range of acceleration, .bration and tempera-
tures and is also readily adaptable to either analog
or digital applications. ]

Additional developments :1])])1i(ul)lc.m the he.ld
of incrtial navigation included a digital velocity
accelerometer
of the

ilizi “ti and
meter utilizing a production

special clectronic circuitry. The output
instrument prop()rtlmml to the
the A
obtain an extremely

is a frequency

acceleration measured by accelerometer.
novel technique is used to . ‘
linear relationship between acceleration and fre-
quency. o |
also developing radar

and visual surveillance

Avionics engincers were
countermeasures techniques )
cquipment to provide iden-
for ground survcill:mce‘1‘;1(1:11'.‘9.

The service test model, AN/GSN-5, of Bell's
Automatic All-'Weather Landing System was com-
pleted and flight tested during the year. \}ch lh'ls
model greater landing _ﬂCCUl“CY was
achieved than ever before. The service test 1.110'(1e1
was scheduled for delivery to the Federal Aviation
Agency at NAFEC, Atlantic Gity, New Jersey, for
evaluation early in 1960.

The Navy was formulating
of the Bell landing system on L
carriers while American and forcign airlines, con-
air traffic problem, were

devices and producing
tification capability

advanced

plans for installation
. number of aircraflt

cerned with the growing levi
; . . evice.
also contemplating installation of the ¢

CORPORATION

vertiplane, which on December 1 '
first successful 100 percent conversion .fllght- B(?th
Bell and the Air Force (:()nlpletcd their respective
XV-3 flight test programs during the year, ;mQ
turned the convertiplane over to NASA_M I\/I.oﬂ-ett
Field, California. The XV-3, a fixed-wing, tilting
rotor aircraft, was also being developed for the
Army,

8, 1958, made the

Bell also continued its work in rotary wing in-
strumentation development and the first dyflamlc
flight simulator for helicopters was in operation a.t
the company’s Fort Worth plant as industry C()Ol:(ll-
nators for the joint Army-Navy Instrumentation
Program.

Employment in October, 1959, was approxi-
mately 2,900.






involving a combination of methods. Five of these
companies are headquartered in the east, one in
the west.

Boeing’s entry into the space age field continued
to expand, with research design including a manned
orbital research station and counter-moon probe,
and a space vehicle capable of carrying men on
reconnaissance trips around the earth or to planets
within our solar system.

In keeping with the transition to the space age,
Boeing announced in August the consolidation of
three organizations into a single division. The com-
pany’s Seattle and Pilotless Aircraft divisions and
its Systems Management Office joined forces as the
Aero-Space Division. Lysle A. Wood, Boeing vice
president and manager of the Pilotless Aircraft
Division, was named general manager of the new
division.

In the small gas turbine field, Boeing’s newest
development in the 520 series continued successful
testing by the Industrial Products Division. The
series covers a horsepower range from 350 to 600,
with marine, turboshaft and turboprop engines all
under test. More than 100 Turbo-Starters, Boeing
turbine compressor ground support units, have
been ordered by several United States, Canadian
and European airlines and aircraft service firms.

Continued on-schedule production of the B-52G
missile bomber, which during 1959 established a
number of impressive records, coupled with an-
nouncement of the more advanced B-52H model,

highlighted the year's activities at the Wichita,
Kansas Division. The last of the Scattle-built B-52s
left the West Coast plant in January. .

The B-52H will have all of the missile-carrying
and other capabilities of the B-52G plus additional
advancements. First model is due off the assembly
lines carly in 1961. Plans call for the B-52H to be
phased in with the B-52G to 1 ure uninterrupted
production.

Among B-52G accomplishments were a non-sto!)
flight of more than 13,000 miles over 49 state capi-
tals and the District of Columbia, a non-stop non-
refucled mission covering more than 9,000 miles,
and flights to altitudes of nearly 60,000 feet. Also
successfully concluded were B-52G cold weather
tests in Alaska.

A research projcct disclosed during the vyear
involved a new and revolutionary instrument land-
ing system for aircraft. It weighs less than ten
pounds and costs only a fraction of present systems.

As anticipated, employment at both Seattle and
Wichita continued to decline during the year.
October totals were approximately 60,000 at Scattle
and 25,000 at Wichita.

Sales for the first nine months of 1959 tOtale.d
$1,181,066,874, and net carnings $8,166,681. This
compared with sales of $1,276,095,539 and net earn-
ings of $27,328,805 for the same period in the pre-
vious year. Unfilled orders at September 30,. 195?,
totaled $2,170 million, including $695 million n

commercial jet transport orders.

CESSNA AIRCRAFT COMPANY

The announcement of a proposed three-for-one
stock split following approval by Cessna Aircraft
Company’s board of directors on October 21, 1959,
climaxed a record year for the company. Both sales
and earnings exceeded any previous year in the
company’s history.

Sales by Cessna, excluding Aircraft Radio Cor-
poration volume, were $91,665,000 as compared with
$86,159,520 in fiscal year 1958. ARC did a total vol-
ume of $14,124,000 in the 12-month period ended
September 30, 1959 of which $8,800,000 was after
February 1, 1959 when ARC became a wholly-
owned subsidiary of Cessna. ARC is a leading manu-
facturer of airborne electronic navigation and com-
munication cquipment and is located in Boonton,
New Jersey. For the combined company, total sales
were $105,790,000. Preliminary earnings indicated
were $7.40 per share on the shares outstanding at
the end of the year including ARC carnings for
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the full 12-month period.

Commercial aircraft sales for 1959 were up about
$8.4 million over 1958, while industrial pr(?dllCtS
sales increased about $4.1 million. Cessna’s mdu:s-
trial products division manufactures hydrfmhc
pumps, valves and cylinders for farm machinery
and light industrial equipment. Military volume
declined as a result of completed contracts.

During 1959, the company marketed scven com-
mercial planes and planned to have nine prOdlEcts
in the 1960 line of aircraft. Models in productlon
during 1959 included the two-place Model 150, the
four-place Models 172, 175, 180, 182 and Skylane,
and the five-place twin-engine Model 310C. New
products being added to the 1960 line included the
four-place Model 210, a high-wing, single-engine
monoplane with retractable landing gear, and the

new Skylark, a deluxe package—priced version of
the Model 175.






Divisional scopes included:

Aeronautics Division: To concentrate on pTOd'

ucts and systems which operate principally within
the earth’s atmosphere. Included in this category
are piloted aircraft, atmospheric missiles, anti-sub-
marine warfare devices, tactical weapons and sub-
contracting components.

Astronautics  Division: To concentrate on

vehicles for exit from the atmosphere, space explo-
ration and re-entry and on ballistic and anti-ballistic
missiles whose range carries them out of the atmos-
phere and beyond.

Range Systems Division: To concentrate on the
establishment and operation of missile and space
vehicle test ranges.

Chance Vought Research Center: A separate
research function aimed at generating new knowl-
edge by scientists working on ideas in a creative
atmosphere. Other divisions will be strengthened
and supported through a strong basic and applied
research program.

Electronics Division: To intensify the company’s
operations in the electronics field to a much greater
degree, although Vought has been active in this
field for a number of years.

In the field of automation and electronics, Vought
in 1958 formed Genesys Corporation in Los Angeles,
California, a wholly-owned subsidiary which con-
centrates on commercial electronics in the computer
field.

In further diversification action, Vought in 1959
acquired a majority interest in National Data Proc-
essing Corporation of Dallas, manufacturer of data
processing equipment. National Data Processing re-
tained its autonomy; it gained capitalization needed
for expansion.

The first Scout research rocket, assembled by
Vought and marking the company’s first venturc
into the space age, was scheduled for firing in 1960

by the National Aeronautics and Space Administra-
tion. The company’s role in the NASA program in-
cluded building the payload airframe, transition
scction and control surfaces and integration of
Scout’s four solid rocket stages and construction of
a launcher for the 70-foot, 85,000-pound vehicle,

NASA said Scout is capable of putting a 150-
pound payload I a nominal 300-mile orbit and
sending a  100-pound instrument payload some
5,000 miles or more in a high altitude shot. Tt will
be used for space, orbital and re-entry research.

Also in the field of space research, Vought was
a4 member of the Boeing Airplane Company team in
an Air Force competition for development of the
Dyna-Soar hoost-glide vchicle.

100

Backing up its research and development p‘ro-
gram, the company had in opcrzlti(m a S»i—n.lilllon
high specd wind tunnel designed to generate én‘ﬂows
up to 3,800 miles an hour in addition to 1ts I.m\'-
speed wind tunnel. An expanded and 1110(1(’1’111/.8.(1
heat treating facility, designed o handle the exotic
metals that will be used in bui. .ung the advanced
rockets and space vehicles of the future, was sched-
uled to be in operation during 1960.

In the field of heat studies, the company estab-
lished a $450,000 high temperature rcsgl';u’(‘h labora-
tory which tests the ability of {uels, fluid “fld })IT.(_‘U-
matic systems to withstand heat of great intensity.
A Sl-million hydraulic facility also was use'd f(n:
rescarch on hydraulic assemblics and })roduc‘uo.n_ of
precision hydrautic cquipment. Another ff1§111;§',
utilizing a ramjet test installation, 111.C€1511105 the
ability of nose cones to tolerate the terrific llellacn-
countered in rec-entry into the atmospherc from
outer spacc. 10,000

Year-cnd employment was motre than 10, -

The company also worked on a study contract
for the Air Force for a ncw deterrent W _
tem, termed “SLAM” for Supersonic LoW Altitude

.. i et engine, it
Missile. Powered by a nuclear ramjct gimne,
and would

CZlPOIl SYS-

would have practically unlimited range -
deliver devastating nuclear weapons anywhere on
the globe with extreme accuracy. .

In addition to its Crusader contracts _WIth thé
Navy and its “team” spacc-age projects “’.lth ?tITeII
aircraft companies, Vought was working with I\Olil
American Aviation on the Air Force’s Mach 3-11B-1/0
Valkyrie intercontinental bomber. Vought wi ) (Ci
sign and build the aircraft’s horizontal and Ve;“("l
stabilizer sections. The company was S?IGCte(
member of the North American team from @ com-
peting group of 21 contractors.

Vought independently was studying space systems,‘
crew quarters and control rooms for Spacecrzlft. It
was working on advanced propulsion, SYStCm? 'afll(i
plans to prove out designs in its own space rese(nc.l
vehicles and in team-developed spacecmft such as it
is helping to design. .

Studies in the field of zmti—submarine.Warf?ﬂ‘e
were another area in which Vought was making prog-
ress. For the Officc of Naval Rescarch, the com-
pany was studying advanced devices in the general
field of submarine detection. For the Navy Bureau
of Aeronautics it instituted exploration of new

a8 a

means ol protecting forces at sca {rom submarine
attack. -
The company, in its 1959 nine-month financial
report, reported sales totaling $191,686,384 31.'1(1 net
income of $4,297,437, or $3.61 a share, and said that



“the lower ratio of carnings to sales during the third
quarter of 1959 is attributable to a continuation of
planned emphasis on research anddevelopmentcflort

directed toward product diversification.” Unfilled
orders at September 30, 1959, included orders repre-
sented by letters of intent, amounted to $515,000,000.

CONTINENTAL AVIATION AND ENGINEERING CORPORATION

Continental's J69 turbojet Research and Devel-
opment program resulted in the birth of a com-
plete family of versatile powerplants based on the
J69-T-29. The J69-T-29 engine, a  1700-pound
thrust turbojet for target-missiles, was in produc-
tion for the Rvan Q-2C Firebee. This versatile pow-
erplant design uses a single-stage axial plus single-
stage centrifugal compressor, an annular combustor,
and a singlesstage axial-flow turbine. Fixed geom-
cury is used throughout resulting in a rugged, de-
pendable, low-cost powerplant.

Variations of the T-29 engine included 1900 and
2400-pound target-missile and man-carrying engines
with and without afterburners, an aft-fan version,
a boundary laver control engine composed of a
T-29 type engine driving a separate high perform-
ance compressor through a “free”-turbine, as well
as a shaft-turbine in the 3500-horsepower class. In
addition, a derated 1400-pound thrust long-life en-
gine was undergoing final development for manned
aircraft and was selected as the powerplant for
the Cessna 107 jet utility transport. The boundary
layer control engine was scheduled for delivery
to the USAF [or use on the Lockheed C-130. Mar-

ket requirements will determine the transition of
the others from development status to production
availability.

The J69-T-25 remained in production for the
Cessna T-37B USAF jet trainer. Turbo-comypressor
engines for ground support equipment as well as
for pressure jet helicopters were produced through-
out 1959 as well.

At vear-end the company was working on a
new special shaft turbine engine in the 400-500-
horsepower class for both helicopter and turboprop
aircraft.

Over 2000 J69 engines had been built by year-
end in addition to approximately 1100 turbo-com-
pressor engines. The CJ69-1025 civil version of the
1025-pound thrust J69-T-25 became the second
Continental built turbojet to receive FAA certifica-
tion. The company continued its association as
U. S. licensee for turbines built by Societe-Turbo-
meca of France. Turbomeca ARTOUSTE I1I-B en-
gines were supplied to both Curtiss-Wright and
Piasecki for use in their respective acrial jeeps

undergoing development.
£ £

CONVAIR
A DIVISION OF GENERAL DYNAMICS CORPORATION

Noteworthy among the research, development,
and production accomplishments of the Convair
Division of General Dynamics Corporation during
1959 were these: attainment of Air Force opera-
tional status for the Atlas intercontinental ballistic
missile; start of production on vchicles for space
exploration; delivery to the customer of the first
Convair 880 jet transport; delivery of first B-58
Hustler supersonic bomber to the Air Force and
demonstration of the bomber’s low-level flight
capabilities to match its high-altitude performance;
delivery of first F-106 advanced all-wcather super-
sonic jet interceptors to North American Air De-
fense Command; announcement of production of
advanced Terrier supersonic guided missile; devel-
opment of Red-Eye, a shoulder-fired missile system.

In addition, the promotion of August C. Esen-
wein to the post of Convair Division executive vice
president was announced. He succeeded J. V.

Naish, who in 1958 had been elevated to the Con-
vair presidency and to a senior vice presidency of
General Dynamics Corporation.

Total Convair employment in the General Office,
the Scientific Research Laboratory and the five
operating divisions in California and Texas was

~a

67,232 on September 25, 1959, as against 62,075 on
October 1, 1958.

CONVAIR-ASTRONAUTICS

Successful firings of the Air Force Atlas inter-
continental ballistic missile (ICBM) from launch
complexes on both the Atlantic and Pacific coasts
paralleled continued production of the missile by
Convair-Astronautics at San Diego, California.

Indicative of the Atlas’s position as the sturdy
wheelhorse of the early Space Age was the award-
ing to Convair of the first contracts to develop ve-
hicles—Centaur and Vega—for space exploration.
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Pomona disclosed plans for joint development of
Red-Fye. a new surface-to-uair, shoulder-fired, guided
The Army Rocket and Guided
Missile Ageney, Army Ordnance Missile Command,

missile  svstem.

awarded the company a contract totaling nearly
36 million 1o develop the weapon.,

Designed to give combat troops the capability
of destroving low strafing or bombing aircraft. Red-
Eve is readily man-transportable.  The missile
launcher is about four feet long, three inches in
diameter. and weighs nearly 20 pounds. When
capped at both ends. the launcher tube serves as
a shipping container for the missile. Red-Eve is
a composite structure containing pmpcllnntl. an
electronic guidance svstem, and a high-explosive
warhead.

Convair-Pomona continued its support programs
for other phases of Convair production, in addition
to work on ground support cquipment for the
Navy and the Air Force.

Two unrelated activities were of note during
1959. One was Air-Launched Rocketsonde, a
sounding rocket fired from a launch tube hanging
from three parachutes high in the skv to obtain
high-altitude atmospheric information wherever
present-day aircraft can fly. This new design con-
cept resulted from 3 three-year program conducted
for USAF’s Air Research and Development Com-
mand by Convair-Pomona. Company engineers
worked closely with the Aerial Reconnaissance
Laboratory and the Directorate of Procurement at
Wright Air Devclopmcnt Center in developing the
new device for making meteorological studies.

The other program found Convair-Pomona engi-
neers counting aircraft over the San Francisco Bay
area to gain first-hand knowledge about the dimen-
sions of the air traffic control problem. This proj-
ect was part of a broad research program initiated
by the Federal Aviation Agency, which was evaluat-
ing several Proposals for controlling movement of
aircraft in good and bad weather.

On September 25, 1959, Convair-Pomona employ-

ment totaled 5,906; the figure was 4,708 on October
1, 1958.

CONVAIR-SAN DIEGO

Major production programs at Convair-San Diego
included F-106A /B advanced all-weather supersonic
jet illlel‘(teptors for the Air Force and the Convair
880 jet airliner for domestic and foreign carriers.

Three Model 8805 logged more than 400 hours
of flight time in an intensive testing program during
which the aircraft met or exceeded all design and
performance estimates. The Federal Aviation
Agency Model 880 flight-test program started in the

fall and FAA certification of the transport for air-
line operation was expected in Mav 1960.

Trans World Airlines was scheduled to take de-
livery of its first two Model 830s in November and
December 1959, and Delta Air Lines its first in
January 1960,

Design work continued and production was be-
gun on the Convair 600, a 633-mile-per-hour jet
transport, and research and development programs
for guided missiles and electronic svstems continued
at a high level.

Emplovment as of September 23, 1959, stood at
21061, including off-site personnel. Comparable
ficure on October 1, 1958, was 24.555. Total floor
space was 5,005,641 square feet in the two plants of
the division.

The first Convair 880 jet transport rolled out of
the plant on December 15, 1958, during ceremonie.s
attended by some 2,000 guests. First flight of this
G15-mile-per-hour airliner occurred January 27,
1959, and lasted an hour and 14 minutes, with
chief engineering test pilot Don Germerraad at the
controls.

Convair 830 production was scheduled [O.I‘G'ZI-CII
six a month in June 1960. Production of the initial
Model 600 for American Airlines began in 1959 and
the plane’s scheduled first flight was set for Septem-
ber 1960. Deliveries to airlines were scheduled to
start in the spring of 1961.

Bv mid-October, Convair had received orders
for 85 Convair 880/600 transports. Fifty-one 880s
were on order, as follows: Trans World Airlines,
80: Delta Air Lines, 10; REAL of Brazil, 3; Civil
Air Transport of China, 1; and Capital Air Lin?s,
7. Model 600s were on order from American Air-
lines, 25; and SAS/Swissair, 9.

Negotiations for sale of the last of 176 Convair
Metropolitan 440 twin-engine piston-powered trans-
ports were completcd during the year.

Five squadrons of the North American Air De-
fense Command received their first operational
F-106 advanced jet interceptors off the San Diego
production line. Squadrons activated were at Mc-
Guire Air Force Base, New Jersey; Geiger Air Force
Base, Washington; Andrews Air Force Base, Mary-
land; Castle Air Force Base, California; and Loring
Air Force Base, Maine.

Six operational Air Force squadrons of Convair-
buile F-102 jet irtterceptors competed in Project
William Tell I1, the second annual USAF world-
wide weapons meet held at Tyndall Air Force Base,
Florida, in October 1959. Participating F-102s flew
in from bases in continental United States, Alaska,
Okinawa and Germany.
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In the missile field, a Convair-San Diego de-
veloped supersonic ballistic cargo missile, Lobber,
was initially fired at the Army’s Camp Irwin, Cali-
fornia, in December 1958. A 50-pound payload was
delivered intact by the 9-foot-long, solid propellant
missile over a range of approximately six miles.
Additional firing tests were conducted during 1959.

Convair-San Diego likewise continued extensive
studies for the Advanced Research Projects Agency,
Department of Defense, on ballistic missile defensive
systems.

Indicative of the importance placed upon elec-
tronics, Convair-San Diego established a separate
electronics organization in October 1959. The new
department began with 730 employes and 300,000
square feet of floor area for manufacturing, engi-
neering, research, marketing, and office operations.
The organization will expand development and
production of airborne and ground-based radar,
special ground test equipment, data handling instru-
mentation, and other electronics products.

An evaporative cooling system to prevent airborne
radar equipment from burning up in heat generated
in hypersonic flight was under development for the
Navy.

Work began on a $2-million contract for design
and production of a radar for a navigation-bombing
system for North American Aviation’s A-3] carrier-
based attack bomber,

Convair’s hydrostatic test tank was remodeled at
San Diego to accommodate a Model 880 fuselage
for a six-months’ pressure-testing program to simu-
la}te 20 years of rugged, medium-range airline opera-
tion.

A $2-million contract for design, construction,
and installation of an automatic data handling sys-
tem for Wright Air Development Center Labora-
tories, Dayton, Ohio, was undertaken.

Work was started on an Air Force study contract
to investigate use of sub-zero coolants in machining.

Manufacturing development personnel studied
high-energy forming processes during the year and
expected to accelerate their exploration of manufac-
turing by these methods during 1960. New brazing
mcthods and materials and new tooling materials

for high-temperature work were evaluated, and new
methods  developed for

fusion and resistance
welding.

Tooling plastics were evaluated in a search for
more stable and more heatiesistant material, and
scveral programs werc conducted to evaluate ceram-
ics for structural parts and as cutting tools.

On May 14, 1959, Convair-San Diego dedicated a
$2-million high-temperature structures laboratory
for research in simulating extreme loads and tem-
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peratures encountercd in the high-speed flight of
aircraflt, missiles, and space vehicles. .

During 1959, 45 plant improvement projects
totaling approximately $6.6135.000 were completed
bv Convair-San Diego. Miajor program wis the re-
habilitation of Plant I's two engincering buildings.
begun in 1958. Other large rojects included re-
lamping of major buildings at Plant IT, tc-)gelhcr
with installation of new steam generating equipnient
and improvements in the heating system.

The plant moved, in December 1958, into a new
$2.5-million facility at Holloman Air Force BHSC‘,
New Mexico, assigned to Convair for the F-106
interceptor armament test prograii.

CONVAIR-SAN DIEGO ENGINEERING RESEARCH

Among the engincering research pmgr:nns con-
ducted by Convair-San Dicgo during 1959 were
thesc: .

Investigation of the ;wrodynumic? of hypervel-m‘ ity
and high-altitude flows to determinc tl_lc effects ()f
real gas, including mean free path cfiects on lift
and drag; ' o (

Analytical and e,\'periment;ll m\'cstlg‘ltfon o
heat transfer in the vicinity of protuberances and
detached boundary layers of high»speecl
missiles;

Anti-missile research in
ablation, molecular beams,
and high-temperaturc air;

Studies of the mathematical and ph :
of hydrodynamical stability, with special € i
on effects due to a superimposed magnetic held;

Theoretical and cxperimental (1evelop@entlnf
underwater bhody and control surface fO}@S l- 1at
will cavitate to a minimum cxtent during high-

speed mancuvers;

aireraft and

ficlds of shock physics,
hypcrsonic flow ficlds,

ysicnl aspects
1l emphasis

o determine guid-

Studies in guidance dynamics t at
transmission,

ance geometry and equations, data tr fer
filtering, guidance computcr, and attitude refer-
ence requirements;

Studies of refractory materi :
ment of methods to produce fibers of refractory
oxides and the feasibility and e[fectiverTCSS of low-
density, low-thermal-conductivity ceramic fO?lmS;~

Investigations of the phenomena e)f structural
failures caused by sonic vibrations, with tests con-
ducted in the nozzle of a siren at sound levels up
to 165 decibels; - .

Development of a hypersnMc (Mach 7 to Mach

25) shock tunnel for experimental research in gas
dynamics h\-pcrsonic flow fields, and aerodynamic
s, hy

s related to devclop-

heating; .
Continuing studies on advanced radar techniques,



rescarch on displavs and tracking svstems for air-
borne radar svstems, and  development of high-
power lowaweight sonar transducers and focusing
svstems for ant-submarine warfare applications:

Under a joint program  with  Ames Research
Center, the instrumentation of a range section to
collect data on jonization effects;

Rescarch on infrared and photoconductor mate-
rials and their applications:

Experimental  demonstrations during an ASW
time-compression  program  which  indicated  im-
provement in detection possible when radar in-
formation is stored and re-displaved at higher than
normal rate:

Rescarch expected to result in development of
automatic checkout equipment for jet Iransports;

Studies ol a method for cooling clectronic equip-
ment by an evaporative film-type process, for in-
stallation in high-Mach airceraft:

Continuing studies on an “electric stick” project,
this being the second phase of a planned develop-
mental program to provide solutions to critical air-
craft control problems that mav be encountered
in future weapons system developments.

CONVAIR SCIENTIFIC RESEARCH LABORATORY

Twenty-five basic scientific research projects werc
undertaken during 1959 by the Convair Scientific
Research Laboratory (CSRL) in the fields of phys-
ics, chemistry, combustion, fluid mechanics and
mathematics.

The Laboratory received its first outside direct
financial support when the Atomic Energy Com-
mission awarded to it a contract for work by the
chemistry group on the thermodynamics of liquid
surfaces.

CURTISS-WRIGHT

Continued diversification and the development of
a variety of new products marked the progress of the
Curtiss-Wright Corporation in 1959, Among the
principal new products announced were the Curtiss-
Wright Air-Car, a completely new method of trans-
portation; a coal-based road paving binder material
for roads and airports; a VITOL “Flying Platform”;
and a low cost expendable rocket powered target.

Announcement of the Air-Car was made in
March, and interest was immediate and world wide.
The vehicle travels on a cushion of low pressure,
low velocity air over any unobstructed terrain and
water at a height of six to twelve inches. The Air-
Car does not have conventional wheels, axles,
brakes, clutches, transmission or frame. It can

Specialized equipment for the solid state phvsics
laboratory was installed leading toward the early
experimental investigations of diffusion in crystal-
line solids.

Emploving the world’s largest radio telescope,
CSRL scientists probed the universe to a depth well
bevond the penetrating power of the telescope’s
optical counterpart at nearby Palomar Observatory.
in San Diego. California, countv. The radio tele-
scope has been scanning the heavens from Clark
Dry Lake bed, some 100 miles east of San Diego in
the Ansa Desert.

Emploving the University of Southern California
Engineering Center's supersonic wind tunnel, CSRL
scientists working in the fluid mechanics area
gathered data for an analysis of the effects of mass
transfer on the supersonic boundary layer. In an-
other study, the effect of film boiling on skin {riction
and heat transfer of a body was postulated and tests
devised to check out the theory.

In keeping with the policy of supporting worth-
while scientific research by groups outside the Gen-
eral Dynamics Corporation family, the CSRL, on
behall of Dynamics, joined the thermoelectric cool-
ing research group organized by the Battelle Me-
morial Institute te underwrite research in this field.
The group comprises many industry sponsors from
throughout the free world.

One of the earliest projects sponsored by the
Scientific Research Department within a Convair
operating division progressed to the point that new
experiments were conducted in the shock tube pro-
gram at Convair-Astronautics. Some instrumenta-
tion problems remained to be solved, but the de-
vice itself was nearly fully developed.

Of the 58 persons who staffed the CSRL, 26 were
scientists.

CORPORATION

travel in any direction and turn on its own axis.
The vehicle is powered by conventional piston
engines ranging from 50 to 200 horsepower and can
travel at speeds up to 60 miles per hour.

The new vehicle has great significance as a new
concept in transportation. Utilization of the Afr-
Car, presently for off-highway use, ranges from
normal motor and marine :1p1)licati0ns to specizil—
ized farm, ranch, exploration and airport uses.

The Model 2500, a four passenger, 300 horsepower
vehicle went into production in November 1959 at
the South Bend Division of Curtiss-Wright, in
South Bend, Indiana. The Corporation plans to
produce a complete line of Aiv-Cars, ranging from

a compact, two passenger model to a large freight
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carrving vehicle.

In October, 1959, the Wright Aeronautical Di-
vision in Wood-Ridge, New Jersey celebrated its
40th anniversary. In the same period, on November
5 the Turbo Compound marked its 25 millionth
ftying hour. The Turbo Compound continues to
serve-in first line equipment used for commercial
transportation by the leading airlines of the world.
In military operation, Curtiss-Wright powered air-
craft continued as first line equipment. The AD4,
FJ4 and FITF-1 aircraft on major aircraft carriers
arc powcered by Curtiss-Wright turbojets. The “life-
line” of the Continental Defense System is also sus-
tained by Curtiss-Wright powered equipment, in
such aircraft as the P2V-7 and WV-2 and 3.

Development and advanced enginecering was being
done by Wright Aeronautical on a series of air
breathing engines, such as the turbofan, supersonic
turbojet, dual cycle and a wide range of ramjets.
Applications for these engines was projected for
future aircraft developments.

Space age projects received high priority at
Wright Aeronautical. Work was started on the
development of pre-packaged throttleable liquid
rockets.  New manufacturing and metallurgical
processes were developed and being used to produce
large solid rocket motor cases and motor nozzles for
the use in missile vehicles.

During 1959 the Propeller Division of the Cor-
poration in Caldwell, New Jersey announced the
development of an  all mechanical propeller,
mechanical flight controls and actuation systems for
aircraft. Mechanical actuation is scheduled for use
in the folding wing tips of the B-60. All units in the
mechanical system will be flight tested during 1960.

One of the Corporation’s most rapidly expanding
divisions, the Electronics Division, announced both
the acquisition of a new plant in East Paterson,
New Jersey, which will double the present produc-
tion facility and the acquisition of Tnter Mountain
Instruments, Inc., of Albuquerque, New Mexico
during the past year.

One of the most significant advances in simulation
during 1959 was the dcve]opmem of PHO-TRAN,
a radar land mass simulator which provides realistic
presentation of simulated land m<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>