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TURBINE PLANES SPUR AIR FREIGHT INCREASE 
MISSILE TEAM 

Orbiting Atomic Clock To Be Used To Check 
Einstein's Theory of Relativity 

An atomic clock described as so 
a ccura te it will neithe r ga in nor 
lose a second in a thousa nd yea rs 
is be in g d eveloped by an aerospace 
company for th e National Aero­
nauti cs and Space Admin istration. 

The clock will be used in an orbit­
ing satellite to check Einstein's 
genera l theory of relativity. J3asical­
ly, th e Ein ste in th eor y states tha t a 
dock ru nnin g in a diffe rent gravi ta­
tional field above the Earth would 
apparently run fast re lative to a 
c lock on the ground. 

The atom ic clock bea rs no r e­
semblance to the common electric 
wa ll c lock. It will look like a foot ­
long elec tron tube and will house 
a s t rea m of ammonia molecul es. It 
w ill we igh abo ut 30 pounds. 

Be fore be in g launched in a sa tel­
lite the atomi c c loc k wo ul d be syn­

~ chr~nized with a nother a tomic clock 
~ the ground . Th e satellt te wou ld 
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orbit for exa mple. at 8.000 
t 1e 11 ' . .1 LIP tt· avelll1 g at a speed of 
m 1 es . h 

t 18 000 mil es per our. 
·tbnu ' ' T l o rbitin g c lock wou ld genera te 

l e .I . h r . 1 ] y stab e current w1t a re-
a ht gl of 24 billi on cycles (or 
q uen c~) pe r 'econ d. E lec troni c 
" ·ck" 11 ~ ·y wou ld reduce these rapid 
c irc u tll _ " to a ~ l owe r ra te con ­
o~c i !I a !J011 · 

venient for making precise labora­
tory measurements. The time " ticks" 
would be transmitted by radio to 
compare with th e time of the clock 
on Earth . 

Expec ted time difference between 
the clock orbiti ng in the satellite 
and the one on Earth is 1 second 
P.ver;y ()0 _;yP.a.r s.. 

Space Chamber 'Takes' 
Man Into Ionosphere 

A space-environment chamber, 
capable of ta kin g a man 150 mil es 
above Earth into a simulated iono­
sphere, 'is be in g constructed for an 
aerospace company's research and 
develop ment labora tories. 

The space cham ber wi ll be 14 feet 
in diame te r and 30 feet long, and 
wi ll weigh a bout 30 tons. Specia l 
pumps will produ ce the very low 
pressures found in outer space. 

A n engin eer fur th e aerospace 
co mpany sa id th e hi ghest altitud e 
man ha s a ttain ed in simulating 
chamb ers is a bout 38 mi les. An­
o th er cham ber is capa bl e of tes ting 
co mp onents a ! a ltitud es uf 85 mil es. 

Thi s imp ortan t r esea rc h tool wi ll 
be used in solving prob lems on 
mann ed fli ght into s pace. 

Rates Could Be Reduced One Half 
with Turbine-Powered Transports 

Development of commercial turbine-powered transports specifically 
designed for carrying cargo is pointing the way to a tremendous expan­
sion in the. use of air freight. 

Previously, cargo aircraft wer e modified piston-powered passenger 

tr-ansports . The Federal Aviat ion Agency confidently pred icts that in­
troduction of the turbin.e ca rgo planes will quickly result in a six-fold 

Models Aid Solution 
to Design Problems 
Animated models of nuclear pow­

er plants, solar systems and solar 
gener ators are being used by an 
aerospace company to solve intricate 
design problems and aid in graphic 
presenta tions of space project pro­
posals. 

One model of the solar system is 
used to study the motion of the 
planets to aid in planning missil e 
trajectories and mission analysis of 
space vehicles. 

Because of the tremendous size 
differential in the planets and the 
sun, and the great difference in tl~eir 
distances from the sun, three scales 
had to be used in constructing the 
sys tem model. 

The planets are gear and chain 
driven , and power is transmitted to 
dr iving discs at the "sun's" eq uator, 
moving individual arms on which 
the planets are mounted. Speeds of 
th e various planets are extremely 
accurate in relationship tu th e speed 
of the Earth. 

Another model which helped im­
mensely in expl aining operationa l 
concepts was a solar generator 
which could be used in a recon­
naissance satell ite. The mod el shows 
a unique collector and trackin g 
m ec hanism. A coll ector-mirror , 
which gath ers in the sun's rays, is 
driven by a gearing device at the 
top of the model. Solar hea t, whi ch 
is collected by the mirror, is used to 
boil mercury. Mer cury vapor then 
in turn prov ides power to drive a 
turbo-generator which provid es elec­
trical power fo r th e sa telli te. 

Use of th ese prec ise mod els is 
typical of th e imaginative e ffort of 
aerospace companies to provide an 
accurate idea of new eng in ee rin g 
conce pts. They ca n save draftin g 
expe nse, design tim e a nd materi al. 
And. most importa nt, it res ults in a 
better sys tem. 

increase over present a ir tonnage 
Principal r eason is the dramatic 

reduction in air freight rates possi­
ble with turbine-powered equipment. 
The present rate averages about 26 
cents per ton-mile. FAA believes 
this could be reduced to about 10 
to 12 cen ts a ton-mile with jet 
equipmen t. 

The gro,vth potential in the near 
future following introduc tion of tur­
bine cargo planes, according to 
FAA, follows: 

Commercial 
Defense 
Postal 

TOTAL 

Ton-Miles in Billions 
Today Near Future 

0.8 7.0 
0.8 0.8 
0.2 3.0 

1.8 10.8 

Ano ther rea son is the increasing 
rate at which the public has been 
buying the services of air freight. 
In 1954·, the ai rl ines collec tively 
ha uled about 2% million air-freight 
shipments, for a gross of approxi­
mately $47ljz million. Based on the 
firs t six months for 1959, it look s as 
though the ai rlines will have handled 
more than 4-% million shipments o f 
freight by the end of the year, for 
an increase of more than 100 per 
cen t. Dollarwise, this represents al­
most a 104· per cent ga in- to ap­
proximately $97 million. 

This marked ex pansion in th e use 
of a ir fr eight is symptomatic of 
what in dustry re fer s to as a "dis­
tribution revolut ion. " 

Enthusiastic airl ine officials say 
that air freight is chano-in o- the con­
ce pt of comm erce. Th;y : xpand on 
how " win gs for thin gs" has se t up a 
new r e la tionship between buyer and 
seller, has redu ced costs, opened up 
new ma rkets and expa nded old ones. 

T his dis tribution co ncept has beeh 
promoted by th e a irlines for years. 
The turb in e ra r O'o ca rrier now makes 
t he irl ea compl etely practical. 

(See A IR CA RGO, Page 7) 



WING TANKS OF JET AIRLINERS CARRY 
AS MUCH FUEL AS FIVE FULLY-LOADED 
TANK-TRUCKS. 

Aerospace Quote 
"All of us know that, modern 

general war being what it is, 
we may not be able to build a 
striking power after we are at­
tacked. We have to have the 
force now, and it must be 
ready to use. 

' ·We have it , and it is ready. 
"B 1 ut we .1ave already de· 

clared to the world that we 
~~i ll neve_r use it for aggres­
SJ ~n. This national policy is 
pnceless as . an expressiOn of 
our moral le d h ' . a ers 1p toward 
lastmg pea f • ce or the world . 
However fro1 .. 

. ' n a cold m1htary 
standpomt it d d 
h . . . : oes conce e 

t e mJtJat1ve to . 
enem d . any potential 

y , an With th · · · · 
th e mltla tJve 

e enemy w ld . ou gam the ad­
vantage of surpri 

" TI se. 1is is not 
bad . necessarily as 

. as It sound I 1 
means that we 

111 
s. 

1
t on Y 

. . ust p an our 
operatwns m sue! 1 a way as to 
blunt the enerny' fi s rst move 
and to cou nter it with a hail 
of destruction such that he 
co uld not survive."- Lt. Gen­
eral D. C. Strother, Deputy 
Chie f of Staff, Operations, 
USAF. 

MORE THAN 27,000 NEW 
TOOLS WERE REQUIRED TO 
PRODUCE AN IMPROVED 
VERSION OF A LONG­
RANGE JET BOMBER. 

A MODERN BOMBER USES 
1 25 ELECTRIC MOTORS AND 
SIXTY MILES OF WIRING. 

PLA NES /AEROSPACE 

U~it Duplicates Missile 
Firing Conditions 

A test chamber at an aerospace 
company can accurately create the 
sub-zero cold or tropical heat present 
durin g actual missile firings. 

The chamber can hold an entire 
intercontinental balli stic missile ar:d 
its handling trailer. The test unit 
can be tu rned into a giant "refrig­
erator" with an interior temperature 
of minus 65 degrees. It can become 
an "oven" with up to 165 degrees 
of heat and 95 per cent relative hu­
midity. A sprinkler system can pro­
duce high humidity or icy condi tions 
as required, or it can produce "rain" 
a t the rate of 5 inches an hour. 

Closed circuit television makes ob­
servat ion of special areas possible, 
whil e peep holes from the control 
room add to visibili ty of what is 
happening to the missile. However, 
most large tests require enterin g 
th e chamber. Special cold weather 
gear or asbestos sui ts are worn by 
test personnel. 

To provide a heat source, more 
th an 1,800 heat lamps, arranged in 
banks, are placed a few inches from 
th e section bein g tested. This dupli­
cates the heat present in actual fir ­
ings as the missil e bu ilds itself to 
fu ll speed after blast-off. 
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Expedited Mail 
A letter dispatched by air from New York to Los Angeles will reach ils 

destina tion sooner than a letter mailed from San Francisco at the same 
time to the same destination,' hut moved by surface transportation. This 
example graphically points up the great advantages that air lifting of al l 
classes of:mail can bring to the public. 

However, of the 3 billion ton-miles of non-local mail handled by the 
U. S. Post Office Department in Fiscal Year 1958, only about 2 per cent 
of it was carried by .air. In addition, there has been a steady deterioration 
of mail-carrying passenger train service. The Postmaster General recently 
stated that " the Post Office is confronted with a serious mail transportation 
problem resulting from the rapidly changing pattern of our national trans· 
po~tation system." He explained that thousands of mail-carrying passenger 
trams have been discontinued and services to an equal number of com· 
mumt1es entirely eliminated. Thirty years ago about 10,000 trains were 
use~ fo,r the movement of mail; today there are only 2,200. For example. 
dunn g 1958 one train a working day was removed from service. ..A 

The Post Office sums up the seriousness of thi s trend as follows: "EveryW 
time the •railroa?s tak~ off a passenger train , they pull the rug from under 
us. on ~orne ma1_l serv1ce. Furthermore, remaining schedules are designed 
pnmar~ly to sua passenger convenience, so the value of railway service 
for maJl transportation has substantially diminished. " 

In contr~s t, t~ e scheduled airl ine fleet at the beginning of 1958 numbered 
1,924 m~lti-en~m~d transports. Turbojet transports, capable of spanning 
~he co~tment m httle more than 4 hours, have been enterin" the fl ee t in 
mcreasmg numbers Trans t f . " f 1959 ·11 b d 1. . · por manu acturers dunng the balance o 
WI e e 1venn o- an avera o-e f 2~ b. U c; 

1 . . " " 0 o:> tur me-powered transports to · ~ · 
sc 1edu_led anlmes each month. By the end of 1960 the airlines will be 
operatmg nearly 500 turbine aircraft. ' 

ThehpoGtential for improved mail service is available to the public when· 
ever t e overnm ent wants to use it 

Historically, the U. S. Governme · t 1 1 f 1 of 
transportation to car h . n las a ways used the fastest orn ,. 
to the Conesto o-a wary t_ e. ma:_l. Over the years, the stagecoach gave \I d) 
barge to the ;ailroag;n , ~:e Lonesto~a to the canal barge; and th ~ ca nr~s 
I. f . . day the airplane must take its )Jiace Jll tl 
me o transport evolutwn. 

On an experimental basis th · 1. b.litY 
f · fi 1 . ' e air mes have been provinu their capa 1 

o carrymg rst-c ass ma1] b · f " 1 
under thi s experiment th . y. an or ·the past fi ve years. For examP e, 
mail between New y ~rk e adJrlJCnle~ have handled virtually all the firs t- ~ l a :s 

an llCa"o Ne y k Cl . .1 traffic JS probably the heaviest in th " · w or ' . 11cago mar 1 
W C e country Anotl 1 . f d on t re est oast, where airliftin h : 1er examp e Is oun s 
48 hou rs. g t e mall has adva nced delivery as much a 

The United States does not . 1 
b fi f d reqUJre a prec d . d on tre ene ts o a va nced technolo 

1 
e ent m or er to pass 

h h . gy to t l e public b t . . . . . to note t at ot er countnes-some 4.2 . f • u · It I S mteresun g .1 service is concerned . ' In act- are far ahead of us where mal 
In Belgium, for example " . • 

. 1950 T , an ex JJedJted" alr·rr " .. smce . he basic policy "O . . program has been oper " 
I 70 " ve1 nm o- 1na1·J E t·1nates are t 1at per cent of all lett . ." movement is speed. • s 1 ' 

F l et marl m b ran ee 1as two postal rat b oves y ai r. 
· · , E · es, ut all 1 • 1 lrri C pnonty. sllmates are that I 1 etter mail i ~ o-iven ' a JS0 d 

f E . ess t Jan l . " d I . JC or uropean countnes moves b Pet cc: nt of British mail es 11 f 
"earli est distribution a t desti y _s ur :~ce means. Sweden has a policy 0 

" II " .] . . natiOn. 0 ·I . d· has a -up ma l seJ v1ce. n t 11s con i inent. Ca nu a 
Meanwhi le, th ere is a lllple 

give th e pub lic th e qua li ty of c~pac i ty in I he . . ·] ' I 11 0IIi IO 
a rr-lll a· l : <I II rn e fl ee t rig 11 1 se rvrc · · e It JS entil led to . 



WING TANKS OF JET AIRLINERS CARRY 
AS MUCH FUEL AS FIVE FULLY-LOADED 
TANK-TRUCKS. . 

Aerospace Quote 
"All of us know that, modern 

general war being what it is, 
we may not be able to build a 
strikin g power after we are at­
tacked. We have to have the 
force now, an d it must be 
ready to use. 

"We have it, an d it is ready. 
"But we have already de· 

clared to the world that we 
":ill never use it for aggres­
SJ ~n. This national policy is 
pn celess as an expression of 
our moral leadership toward 
}~ sting peace for the world . 
However, from a cold mili tary 
stan~p.o!nt, it does concede 
the Imtlat ive to any potential 
enemy, and with the initiative 
the enemy would gain the ad­
vantage of surprise. 

"Thi . s Is not necessarily as 
bad as it sound . It only 
means. that. we must plan our 
operatJOns m such a way as to 
blunt the enemy's first move 
and to co unter it with a hail 
of destruction such that he 
could not survive."--Lt. Gen­
eral D. C. Strother Deputy 
Chief of Staff, Operations, 
USAF. 

MORE THAN 27,000 NEW 
TOOLS WERE REQUIRED TO 
PRODUCE AN IMPROVED 
VERSION OF A LONG­
RANGE JET BOMBER. 

A MODERN BOMBER USES 
1 25 ELECTRIC MOTORS AND 
SIXTY MILES OF WIRIN<;;. 

PlANES /AEROSPACE 

U~it ·Duplicates Missile 
Firing Conditions 

A test chamber at a n aerospace 
company can accurately create the 
sub-zero cold or tropical heat present 
durin g actual missile firin gs. 

The chamber can hold an entire 
intercontinental ballistic missile ar.d 
its handling trailer. The test uni t 
can be turned into a giant " refri g­
erator" with an interior temperature 
of minus 65 degrees. It can become 
an "oven" with up to 165 degrees 
of hea t and 95 per cent relative hu­
midi ty. A sprinkler system can pro­
duce high humidi ty or icy condi tions 
as required, or it can produce "rain" 
a t the rate of 5 inches an hour. 

Closed ci rcui t television makes ob­
servation of special areas possible, 
whil e peep holes from the control 
room add to visibility of what is 
happen ing to the missile. However, 
most large tests r equire entering 
the chamber. Special cold weather 
gear or asbestos suits are worn by 
test personnel. 

To provide a heat source, more 
than 1,800 heat lamps, arranged in 
banks, are placed a few inches from 
the section being tested. This dupli­
cates the heat present in actual fir ­
ings as the mi sile buiJd itself to 
full _peed after blast-off. 
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Foster public understanding of commercial and general avi­
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Expedited Mail 
A letter dispatched by ai r from New York to Los Angeles will reach its 

destination sooner than a letter mailed from San Francisco at the same 
time to the same destina tion,' but moved by surface transportation . This 
example graphically points up the great advantages that air lifting of all 
classes o£-mail can bring to the public. 

However, of the 3 billion ton-miles of non-local mail handled by the 
U. S. Post Office Department in Fiscal Year 1958, only about 2 per cent 
of it was carried by ,air. In addition, there has been a steady deterioration 
of mail-carrying passenger train service. The Postmaster General recently 
stated that "the Post Office is confronted with a serious mail transportation 
problem resulting from the rapidly changing pattern of our national trans­
porta tion system." He explained that thousands of mail-carrying passenger 
trains have been discontinued and · services to an equal number of com­
munities entirely eliminated. Thirty years ago about 10,000 trains were 
used for the movement of mail; today there are only 2,200. For example, 
durin g '1958 one train a working day was removed from service. A 

The Post Office SUIJI S up the seriousness of this trend as follows : " EveryW' 
time the •railroads take off a passenger train, they pull the rug from under 
us on some mail service. Furtherm ore, remaining schedules are designed 
primarily to suit passenger convenience, so the value of railway service 
for mail transportation has substantially diminished." 

In contrast, the scheduled airline fl eet at the beginning of 1958 numbered 
1,924 multi-engined transports. Turboj et transports, capable of spanning 
the continent in little more than 4 hours, have been entering . the fleet in 
increasing numbers. Transport manufacturers during the balance of 1959 
will be delivering an avera ge of 25 turbine-powered transports to U. S. 
scheduled airlines each month. By the end of 1960, the airlines will be 
operatin g nearly 500 turbine aircraft. 

The potential for improved mail setvice is available to the pubfic when­
ever the Government wants to use it. 

Historically, the U. S. Government has always used the fastest fo{m of 
transpor ta tion to carry the mail. Over the years, the stagecoach gave way 
to the Conestoga wagon ; the Conestoga to the canal barge ; and the canal 
barge to the railroad. Today the airplane must take its place in this 
line of transport evolution. · 

On an experim ental basis, th e airlines have been proving their capability 
of carrying fi rst-class mail by air for ·the past fiv e years. For example, 
under this experiment, the airlines have handled vir tually all the fir st-class 
mail between New York and Chicago. New York-Chicago mail traffi c is 
probably the heaviest in tl1e country. At10th er example is found on the 
West Coast, where airlifting the mail has advanced delivery as much a 
48 hours. 

The United States does not r equire a precedent in order t~ pass on the 
benefits of advanced technology to the public, but it is interestin g to note 
that other co untri es-some 42, in fac t- are far ahead of us where mail 
service is concerned. ~ 

In Belgium, for example, an "expedited" program has been operatin g"W 
since 1950. The basic policy governing mail movement is peed. Estimates 
are that 70 per cent of all letter ma il moves by air. 

France has two postal r ate , but all letter ma il ib given "absolute 
priority." Estimates are that les than 1 per cc:nt of Brit ish mail destined 
for European countries moves by surfa ce means. Sweden has a pol icy of 
"earliest di trib uti on at des tina ti on." On th is continent, Canada has 
"all-up" mail service. 

Meanwhile, there i ample ca paci ty in the airline fl eet right nolu to 
give the public the quality of air-ma il se rvice it i entitled to . 



. .. . I~ l~.:; -
b;~ ~!;~~ 

was faced with a problem which fi1~dered air-
craft production: the threat of court action 
for patent infringement. The· Manu'facturers 
Aircraft AS'So-efiffion, formed to solve the 
problem, h~p;a{ihe War an<t Navj, Depart­
ments draw up an acceptable· cross-licensing 
agreement under which everybody 1could use 
all patents, the first of a long -- succession of 

. contributions to efficiency . in. ~~de!ense pro­
gramming. · 

In 1919, this trade association was incor, 
porated as the Aerqnautical Chamber of 
Commerce and, with two name changes, it 
has continued to date as the representative 
agency of aircraft manufacturers. 

The value of industry experience and ad­
vice in defense programming was highlighted 
during World War II, when the Aircraft War 
Production Councils were ·formed to provide 
more efficient interchange of Government-in­
dustry informati on on aircraft production. 

Through the A WPC's, manufacturers pooled 
all known information to speed the war effort. 
They combined their collective knowledge on 
engineering, design, t~JOling, manufacturing 
methods and patents, and they even exchanged 
materials and parts, tools and test faci lities 
to overcome threatened bottlenecks. To cite 
only one of the many examples, one company 
provided a competitor with the results of a 
$2 million research program it had conducted 
on flutter control. 

The Councils, formed as wartime emer­
gency measures, were disbanded at the end · 
of the war. In 1945, the Aeronautical Cham­
ber of Commerce change9, its name to Air­
craft Industries Association and, earlier this 
year, the name was again changed to Aero­
space Industries Association, a title which its 
members felt reflected the industry's expand­
ing interests. and responsibilities, since the 
member companies had fallen heir to new 
assignments in the missile apd space fields by 
virtue of their broad experience in the closely 
related fi eld of aircraft manufacture. 

Today, AlA represents 79 manufacturers, 
both large and small. It acts as the communi­
cations link between Government and indus­
try in arriving at cooperative solutions to 
problems arising in the fields of aeronautical 
and astronautical research, · development, pro­
duction and logistic support, and it is of in­
terest that 21 major projects on which AlA 
worked in 1958 were initiated at the request 
of Government agencies. Al A is so organized 
that it can immediately assume the functions · 
of the World War II Aircraft War Production 
Councils, should the need ever arise. 

P.olicy direction of the Associatio_n is han­
dled by a Board of Governors composed of 
the chief executives of various member com­
panies. AlA's activities {Ire carried out by 
42 committees and councils representing 
every aspect of aircraft, missiles, space vehi­
cles, propulsion systems, components and ac­
cessories production and their industry man­
agement. Each committee consists of a num­
ber of high-level company representatives 
thoroughly qualified in their particular fi elds, 
in all a pool of 1900 key specialists working 

The National Aircraft Standards Committee 
of the Aerospace Industries Association, 
working closely with government agencies, 
has assisted in the development of more 

· than 1,200 aircraft manufacturing standards. 
For example, more than a million dollars was 
saved in a year through standardization of 
a single bolt and nut. tA 

~--------------~'-) 

diligently to further the development of better 
products at less cost. These committees, whose 
work rarely comes before the public view, 
have contributed materially to the national 
defense program in terms of new methods and 
procedures and dollar sa\•ings. 

Among the more important recent yrojects 
i11 which AlA's technical groups made major 
contributions are these : 

• . The development of a new system for 
machining complex aircraft and ·missile parts 
which offers savings in ski lled man-hours of 
80 to 95 per cent. This system, called APT 

. for Automatically Programmed Tool, employs 
a technique similar to the paper roll in a 
player piano . A high-speed digital computer 
calculates the data necessary to program the 
motions of a numerically controlled machine 
too l in cutting metal components. An ex­
ample of the time and money savings made • 
possible by this system ~ s evident in th e p.ro- ' 1

• 

gramming task for a wmg rib shape, which 
required 200 hours to program manually and 
only fi ve hours by the APT method . 

APT was developed a a j oint effort .of 
the USAF ir Materiel Command, Ma sachu­
setts Institute of Techn ology and 'technical 
representatives of 19 Al A member companies. 
It is now being refin ed for even greater pro· 
cl uctive effi ciency under the management of 



the APT Project Coordinating Group of 
AlA's umerical Control Panel. 

• Preparation of an annual five to 10-year 
forecast of engineering and manufacturing 
trends and requirements, a document which 
represents the combined thinking of indus­
try's top specialists in design, production and 
materials. This important book serves as a 

a guide to Government agencies in determining 
W'whether certain projects are feasible within 

·a given time period , and it indicates to the 
Government, the aerospace industry and its 
allied industries, problem areas which will re­
quire increased attention and effort and fu­
ture requirements for tools, equipment and 
materials. This forecast is a joint effort on 
the part of several AlA committees and sub­
committees. 

• Preparation of another document en­
titled "The MILDDU Proposal," which, de­
spite its unwieldy title, ·is an important con­
tribution to the increasingly complex prob­
lem of logisti c support. MILDDU is a pro­
gram which would provide a universal stand­
ard for military-industry support data inter­
change, increase the accuracy of spate parts 
accounting, reduce over-purchase of spares 
and improve the speed and effi ciency of pro­
viding needed spares at the right time. 

The above are just a few major examples 
of how Al A's work promotes more effi cient 
defense programming and production. Daily, 
the 1900 members of the 42 Al A committees 
are stud ying present and anticipated prob­
lems in hundreds of areas. The data assem-

abled by these committees is available to the 
W'Depar tment of Defense, the Army, Navy and 

Air Force, the National Aeronautics and 
Space Administra tion, the Federal Aviati on 
Agency and other interested governmental 
agencies. Collectively, the results of this un­
heralded "pick-and-shovel" work produces a 
fount of knowledge of inestimable value to the 
Na tion's aerospace programs. 

The activities of the 42 AlA committees 
are so broad that it is diffi cult to explain in 

general term how importan~ a contribution 
they make. Some indica tion of the type of 
wo rk in which they engage may be gathered 
from the titles of a selected few of the com­
mittees : 

Quality Control Committee, which develops 
policies, procedures and recommendations to 
insure continuing improvement in product 
performance and reliability. 

Manufacturing Committee, which seeks to 
ol ta in more efficient manufacturing methods, 
equi pment, processes and techn iques. 

Spare Parts Committee, which is con­
erned with reducing spa re parts requi re­

ments and streamlining logi ti c uppor t. 
Guided Missile Colwcil, con cerned with re­

search, design, development and con truction eo( miss iles, with pecial empha is on re­
liabili ty. 

A ircraft Research and Testing Committee, 
which dea ls with applied research and testin a 

!'> 

of new structures, material and proce ses and 
exchange of information in these area . 

Turning to the pecific to better indica te 
just ho"": ~hese committees contr ibute to de­
fense eflicJen~y and co t reduction , the Spare 
Parts Committee has a membership of 125 

managers and assi ta nt manage1's of spare 
par ts depar tments represe nti ng all' segments 
of the industry. F or the past 15 years, the 
committee has worked closely with the mili­
tary services, coordinati ng and making recom­
mendations in the development of procedures 
for provisioning spare parts, special tools, 
test and ground handling equipment and . 
training alds. Recently, the Air Force re­
ported that weapon system support has in­
creased considerabl y and that there has been 
a reduction in spares from 43 per cent of the 
aircraft program in 1952 to 23.5 per cent in 
1959. The committee was commended for its 
contributions to thi s result. 

The Quality. Control Committee worked 
five years on a long and tedious review of 
quality control system requirements, serving 
as an assistant group to the Dep'artment of De­
fense. This work contributed to the publica­
tion , earlier this year, of a new Department 
of Defense standard . quality control system 
specifica tion, an important advance in DOD's 
Standardiza tion Program. The committee was 
cited for its "generosity, wise counsel and 
long experience" by Assistant Secretary oi 
Defense (Supply and Logistics) Perkins Mc­
Guire, who added, "You can be sure that 

yo ur work has strengthened substantiaily the 
industry-defense production team." 
Th~ Traffic Corwuittee has been able to 

save the Government considerable sums in 
th shipment of aircraft and missile parts and 
components. For instan ce, builders of guided 
weapons have been shipping parts in large 
quantiti es to missile sites by truck. Thi's large­
volume shipping is expensive, but recently a 
" watchdog" group of the Traffic Committee 
decided that tr ucking costs for the missile 
shi pments were disproportionately high. At 
a conference with trucking offi cials, a protest 
backed by strong arguments was made. The 
truckers conceded that a lower rate was in 
order . 

Due to the size of such shipments, even a 
small reduction in the truckload rate brings 
large savings. One company estimated that 
the rat~ drop in this case brought sa~ings of 
over $100,000 for par ts shipments to seven 
missile sites over a six-month period. Future 
shipments will increase the savings fi gure, 
and, of course, there are a great number of 
other missiles and other sites, compounding 
the cost reduction. 

In another instance where the Traffic Com­
mittee has been active in reducing costs, a 

The lead in the development of new manufacturing tech­
niques and materials, necessary to build the next generation 
of high performance weapons, is taken by the Research and 
Testing Committee and the Manufacturing Equipment, Tool­
ing, and Test Committees of the Aerospace Industries As· 
sociation. These committees chart the course for new 
methods of building the weapons of tomorrow. 

More than 1,900 executives 
from among the 119 member 
companies of the Aerospace In· 
dustries Association serve In 42 
highly specialized areas. Their 
efforts are aimed at producing 
better aircraft, missiles and 
spacecraft at lower costs. 



program was initiated whereby manufactur­
ers consolidated small. shipments for savings. 
Because the rates on less-than-a-carload ship­
ments from points in the eastern United 
States to the P acific Coast are so much higlier 
than carload rates, aircraft plants on the West 
Coast were able to effect substantial savings 
by pooling their less-than-carload shipments 
to take advantage of carload rates. This simple 
operation saved a single company $100,000 
annually. The savings ar!! reflected in the 
overall cost of the equipment to the Gov­
ernment. 

Another illustration of the type of service 
provided by the AlA committees lies in the 
work of the Aircraft Research and Testing 
Committee on Project 4-58, a cooperative in­
vestigation of the properties and engineering 
characteristics of a promising new alloy. This 
material had received widespread recognition 
as presenting a number of advantages in 
higher temperature aluminum structu res. 
ARTC sponsored a specialists meeting, dur­
ing which it was estimated that the investiga­
tion and the compilation of the necessary en­
g ineering data would require approximately 
7,000 man-hours of testing, da ta reducti on 

• 

and report wnting, conservatively estimated 
at $10 pe1: hour. ARTC brought about a co­
operative program whereby 16 AlA member 
companies are contributing about 450 man­
hours each for the task. 

The committees make another important 
contribution in the matter of forecasting 
futu re industry requirements in specific 
areas. The pace of product development and 
the rapid change in engineering character­
istics make it imperative that the changing 
needs of the industry be promptly communi­
cated to those groups serving the aerospace 
industry-suppliers, vendors, subcontractors, 
etc.-who can then channel their own devel­
opment programs into appropriate lines. F or 
instance, Report ARTC-14 stated distinct new 
needs in 4340 steels. At the time the report 
was published; the requirements could not be 
met by any of the steel mills. Six months 
later, as a result of wide dissemination of 
the report to the steel . industry, at least a 
half-dozen warehouses were stockin cr 4340 
. - - 0 

products meeting j he new requirements. 
The Al A equipment committee initiated 

a series of performance and basic design 
standards fo r a complete family of metal re-

moval machinery, ta ilored specifically to the 
requirements of the aircraft and missile in­
dustry. 'l'his continuing program embraces 
a plan of close coordination with all affected 
elements of industry as well as Government 
agencies responsible for lot purchases of 
Government facilities. Substantial r eduction 
.of delivered product costs have accrued to 
the ~overnment through the availability of -
rnachmery and equipment designed to ac­
complish a specific fabri cating task as op­
posed to modifying standard equipment in­
itially designed for automotive and heavy 
industry. 

The foregoing represent just a view of the 
hundreds of examples of how the AlA staff, 
which serves as a secretariat for the commit­
tees, and the membership of the various com­
mittees, are contributing to a more efficient 
defense program. 

The function of Aerospace Industries As­
sociation as a communic.ations link between 
Govei:nment and industry fills an important 
need Ill efficient defense management, and , as 
a defense offi cial once stated if such an or­
ganization did not exist, it w'ould have to be 
created. 

The. Traffic Serv ice of the Aerospace Industri es 
Association represents member companies in pro­
ceedings befor~ the Interstate Commerce Com­
mission. In one case, arguments presented by 
AlA's Tra ffi c Se rvice resulted in annual savings of 
more than $3 million in freight charges to the 
Government. 

A •~ rtJtcJ)at'P ludu st rlPI A:c so c la t;o , of A merica., 610 Sh nrt~f, um Bu ild i ug, lP ash ing to u 5 , D . C. 



Air Cargo Boom Will Enable Busine.ss 
To Serve Distant Ma.rkets 

(Conti;,.ued from Page 1) 
Speaking before the Air Freight 

Cartage Conference, Civil Aeronau­
tics Board Member, Louis J. Hector, 

~sums · up this concept as follows: 
W' "Now, what have you got to offer 

the businessman? Something far 
more important than speed. For 
many lines of business, you can 
offer nation-wide distribution from a 
single plant facility. You can show 
a manufacturer how he • can pene­
trate new and distant markets with­
out building costly new warehouses 
and tying up cash in large regional 
inventories. In a very real sense, 
you are selling the businessman a 
scheme of operations whereby he 
can do a greater volume of business 
without the increase in capital which 
he would require if he had to rely 
on conventional · modes of transpor­
tation and conventional systems of 
distribution." 

Airline Orders • 
It is anticipated that by late 1960 

aircraft manufacturers will begin 
turning out turbine-powered all­
cargo planes. Four airlines ha~e 
already ordered 37 giant turboprop 
air freighters. One type will be 
able to cross the Atlantic non-stop 
in either direction with a payload 

A of 35 tons. By 1964 they should be 
W' effectively penetrating the freight 

market. 
Laudable efforts are being und er­

tak~n by the Federal Governm ent to 
shorten the length of the bridge 
passage. Of significance is the 
leadership taken by Federal Avia­
ti on Agency Admini strntor, Elwood 
Quesada , in sparkin g a program for 
the purchase of newly developed air 
cargo planes. 

Another form of Governm ent a -
sistance being di scu sed is the un­
derwritin g of development contracts 
to produce a prototype cargo plane, 
much in the same way as the Navy 
and the Air Force promote design 
contests and development programs 
for weapons. 

Huge Market 
The multiplicity of interest in 

producing the right ca rgo plane is 
readil y und erstood in li ght of the 
magni tud e of the total freight mar­
ket . which is worth billions of dol­
lars annually. What this means may 
be conveyed by noti ng that th e 
amo unt spent by the publi c on pas-

A senger travel i less than 5 per cent 
'W of th e sum pent on the movement 

of freight. 
For example. if air freight cap­

Lured as li tt le as 1 per cent of t he 
total freight market. it wou ld mean 
an increase of ahout 3.600 per cent 
over the volume of freight presently 
arri ecl by air. 

With such potential , it is not sur­
pri ~ in g that a11 a ir-cargo study re-

cently prepared by a major univer­
sity is · reported to predict that by 
1975 U. $. domestic and interna­
tional air-cargo (mail and freight) 
revenues will amount to $4 billion. 
This compares with $150 million 
from air-cargo operations in 1958. 

The study also predicted that 
by 1957 cargo ton-miles (excluding 
mail) will jump ·from last year's 
less-than-one-billion to between 30 
and 40 billion. 

Finally, the study predicts that by 
1975 orders will have gone forward 
for some 1,000 turbine-powered all­
cargo planes. Pausing at the year 
1966, the study sees between 300 
and 400 new and converted planes 
operating all-cargo service around 
the world. 

In the past, it is true that air­
freight predictions suffered from 
over-exuberance. However, today's 
outlook seems to be a product of 
the necessary elements of reality. 

lATA Marks 40th 
Anniversary, Cites 
Air Travel Growth 

The International Air Transport 
Association this month marks its 
forti eth anniversary. 

Starting from six companies which 
were organized in 1919, lATA to­
day is made up of 90 airlines from 
all parts of the globe. 

The 1919 airliner was a crude 
transport. It could fly at 85 miles 
an hour over a 300-mile "range and 
carry BOO pounds of payload. 

Today the lATA member fl eets 
number more than 3,200 aircraft of 
all sizes, including the new turbo­
j ets which can cruise at about 600 
mil es per hour, carry a payload of 
40,000 pounds over ran ges of 4,500 
miles, and put in more than 3,000 
hours of flying each year. 

An idea of the growth of world 
air transpo-rt can b o-btained fr-om 
the fa ct that the smallest inter-city 
helicopter operator amon g the IA T A 
membership today carri es ten times 
as many passengers as all the mem­
bers of lATA did in 1920. 

TV Video Tapes Used 
To Cut Bomber Tests 

The aero pace industry has bor­
rowed from the television networks 
to reduce the number of expen ive 
test on a supersonic h<> m her. 

Video tape recorders, the same a 
tho e used by nati onal TV networks, 
are being adapted to record test 
data on electronic countermeasure 
systems on the bomber. 

T he tapes ca n be played hack im­
media tely by engineer to tudy the 
results thoro ughly on a screen. T bi 
cu t dow n the number of test r uns 
the I omber mu t make. 

AIRPORT 
ACTION 

'Good Teacher' Is Prime ·Reason for Increase 
in High School Science Enrollments 

A survey by Columbia University's 
Teachers College among 1,000 alum­
ni shows these:; reasons are most fre­
quently mentioned for increasing 
enrollments in high schoo1 science 
courses: 

l. Good teacher. 
2. Advice from well- staffed and 

prepared guidance department. 
3. Encouragement from adminis­

trative sources within the 
school. 

4. Home background conducive 
to study of cience. 

5. National publicity on the need 
for scientifically trained per­
sonnel. 

6. Good opportunities apparent 
in industry. 

Most frequently mentioned rea­
sons for declining high school sci­
ence enrollments : 

l. E.oorly pr p.aTe.d or unint er­
estin g teacher. 

'Tranquilizers' Keep 
Missiles on Course 

The missil e- pace age i creatin g 
new jargon among Air Force mi s­
sil e men. 

Here are ome amples: 

A "greenhou e" is a check station 
where simulated fli ghts are con­
du cted. 

A "doghou e" i a protrusion that 
house in trument on th e ro ket' 
otherwise smooth kin . 

"Elephant ear " are thick plates 
th at reinforce hatche and holes in 
the mis il e's body. 

"Tranq uilizers" are the irtstr u­
ments used to sta bilille the mis ile" 
gu i lance sy tem. 

2. Subject is too difficult, takes 
too much time, yields poor 
grades, conflicts with extra­
curricular preferences. 

3. Students have a poor elemen­
tary school background for 
science. 

4. Inadequate guidance 
dures in the school. 

5. Poor physical facilities . 

proce-

USAF Book Program 
Lists New Titles 

The USAF Book Program, es tab­
lished to spill" the writing and pub­
lication of literat-ure of aviation, air 
and pace power and related sub­
j ects, this month lists the foUo.vdng 
books which were published in co­
opera tion with the program. 

U. S. AIR FORCE ACADEMY: 
THE LIFE OF A CADET, Jack 
Engman (Lothrop , Lee and Shepard, 
3.50 ). A revised edition of the pi c­

ture story of the USAF Academy 
and it new quarters at Colorado 
Spring . More than 250 photo . 

THE BIG X, !f_ank Searls (Harp­
er, 3.50 ). A v1v1d novel about the 
scienti sts, engineers and pilots who 
design, build and test the experi­
mental rocket plane designed to 
fl y at Mach 8 and 200 miles altitude. 

TARGET FOR TOMORROW, 
DL I. 1. Levitt (Fleet Publi hing 
Co rp ., 4.95). popular study of 
the development of rocket , rni iles, 
and ar ti fic ial sat llite . Di cu es the 
univer e, pace travel, the conquest 
o[ the moon, li fe on other planet , 
man-made pace tations and atel­
l ite weather b ur aus. The 1111thor 
i Dire tor of the F I Plane tarium 
of Franklin I n ti lute. 
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Pre-Loaded Containers 
To Speed Handling 
Of Baggage on Jets 

A transport manufacturer and an 
airline together have developed · a 
preloaded container which makes it 
possible to remove baggage from 
jet aircraft in less than three m in­
utes- about one-fifth the time re­
quired by ordinary manual methods. 

Made of li ght-weight fib erglas, 
the tub-shaped contai ners match the 
contour of cargo compartments in 
the underside of the jet tra nsport. 
The "tubs" are l ifted in and out by 
a n electric hois t. Inside the com­
partment they fit into place on a 
track like beads on a s trin g. Carts 
transport the baggage container s to 
the aircraft. 

Engineers es tima te that th e ba cr. 
gage containers ca n be r emove"d 
from the plane fa ster than most of 
the 100-plus passen gers can depla ne. 

Value Analysis Reduces 
Manufacturing Costs 
Value analysi s is proving to b e 

one of the aerospa ce indu stry's most 
important tools in cutting cos ts. 

For example, a part u~ed in th e 
manufacture of communi ca ti on s 
equipment was originally calculated 
to cost about $240. Th e manufac­
turing engineers fir st went over the 
plans before con struction s tarted 
and reduced the cos t of each part 
to $115. Then a tea m of value a naly­
s is en gineers did a n even m ore th or ­
o ugh job , contac tin g th e va rious d e­
pa rtm ents concern ed to see if fur­
th e r economies could b e ma de . 

The s tudy sh owed that a s ide 
pa n el o f th e component. previously 
mad e of four pieces, could be mad e 
jn two p ieces. A n aluminu m extru­
s ion wa s used in place of an expen­
s ive cas tin g. A lockin g mec ha nism 
was made by a s tampin g process 
rath er than machinin g . A machin e 
ho lt cos tin g $3.80 wa s re pl a ct>d by 
a s tandard bo lt cos 1.1n g 25 ce nts. 

Final c os t nf t lw pa rt . afte r va l ue 

ana l y~i~ : $.10. 
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Tropical Fish May Be On Menu 
for Space Travelers 

A tropical fi sh , the Tilapia, is 
sharing th e space flig ht spotli ght 
along with such exotic items a s 
inertial guidance systems and h igh­
thr us t rocket engines at an aero­
s pace company. 

Space medicin e scientis ts bel ieve 
the fi sh could prove an excell ent 
so urce of food for space travel e rs. 

One basic problem of s pace fli ght 
is the en ormous power required to 
lift a pound of anything into s pace. 
This m ea ns that food and water 
mu st we igh a s little as possible. 
Most space pla nnin g con templates 

NAEC Offers Pictorial 
Account of Aviation 
It's back to school in September, 

and teachers wi ll find that s tudent 
interes t can be great ly increased 
through the use of teachin cr aids 
available through th e Na tional Avia­
ti on Education Council. 

On e of the bes t aids i s U. S . A ir­
craft, Missiles and Spacecraft, 1959, · 
a t.: Ulllprelte ll ~ iv e , pit.:Lurial at.:t.:uunt of 

a eronautic and a s tronautic achi eve­
ments durin g 1958. 

U.S. Aircraft, Missil es and Space­
craft contain s photographs and 
three-vie w drawin gs of a ll airc ra ft 
and h elicopters produced in th e 
Un ited S tates during the pas t year, 
toge th e r with s pecificat ions and pe r­
fo rm a nce data . 

In ad diti on, th e booklet contains 
a specia l chapter on achievements in 
th e fi e ld of s pace fli ght and r ecords 
o f U. S. a te llite progress in 19:08. 

A n ex panded mi ssil e sec ti on de­
picts a ll U. S . mi ss il es in d evelop­
men t. produ cti on, or o pera ti on, with 
s pecifi cat ion a nd performan ce da ta. 

Th e 152-page book let with three­
color cove r. ma y be obtai ned by writ­
ing to the Na ti onal Aviatio n Ed uca­
ti on Co un cil , 1025 Conn ecticut Ave­
nu e. N . W .. Wa o: hin g ton 6. D. C. 
l't·ir·e i ~ Sl.OO pe r co py. 

trip s las ting months or even years, 
and each man will req uire about 
five pounds of wa te r and a bout one 
and a half pounds of oxygen dai ly. 

A solution is sought in a system 
in which water, oxygen and foo d­
s tuffs can complete, in a closed 
s pace and fa irl y fast time, the whole 
na tural cycle : water and human 
wastes goin g to fe rtil ize plants, 
which r elease oxygen into th e ve­
hicle, eventually a r e ea ten by the 
men- who a lso convert the oxygen , 
through breathin g, into carbon 
dioxide which the plants can use­
or are fed to some animal life which 
will be ea ten by the men, who pro­
duce the \va stes to s ta rt the cycle a ll 
ove r again. 

Tilapia look s like a good prospect 
for th e animal life. The bicr-mouthed 
whit e-flesh ed fi sh has spre~ d rapid!; 
in the l a st twenty years. It l ives in 
a lmost any quie t, warm water re­
produces when o nly eigh t weeks' old , 
g rows fa st and ca n ex is t entirely 
on a lgae. It will a l so bite on a n 
angle worm, the sc ienti sts note. 

Expcrinient .s are now be in g di­
rec ted at produ cin g alga e in variou s 
co mb ination s of purified wastes. By 
ph otosynthesis, th e al gae thrive o n 
the sol ution a nd ca rbo n diox id e 
from the a ir and pa rt o f th e a lgae 
is siphoned dai ly into another jar 
o f water wh ere th e Tilap ia waits 
with open mouth . 

Experim ent s al so in volve various 
pla nts, such as th e fa st-g row in g 
mu shroo m. So me day space trav­
e le rs may s it clown to a m eal o f 
Til a pia and mu shroom so u [J. 

Metal Breakthrough 
A ma j or b reakthrou gh in us in o­

b er yllium, a metal offe rin cr " rea~ 
adva nta ges in airc raft , mis~ l e" and 
s pa 2ec raft manufa cture. ha s been 
r e por ted by a n ae rospace company. 
For th e fi r s t ti me. th e co mpa ny 
s t:a t·es , s tructurall y so und ber yllium 
shePt mate ri a l ha s hPe n used 1 ~ bu ild 
a ~ truc tura l par t. 

Fiberglas Pads 
Insure Quiet 
Jet Flights 

Padded planes scheduled for 
t1:ansport service n ext year will pro­
vid_e ., passen ger s with "hushabye 
qlll e t · dtuin g s peedy j e t fli ghts. 

Over 1,000 pieces of fiberg las, of 
a ll shapes and s izes, are bein g 
tucked into the interior of each jet 
tra_nsport to protec t passengers from 
no tse generated by encrines and 
o ther operating sys tems ot"the plane. 

-

The s_ound-proofing mate rial is in­
s ta ll ed m each major section of the 
pl~ne-the forward nose fu selage, 
ta il , overwino· barrel- a s it is bein cr .I 
built. " " "'= 

i'dore than 600 diffe rent shapes of 
fi~ erglas p a d s . w r a p p e d an d 
s titch ed into pla s tic fabr ic covers 
are clipped to the plane's fram es 
a1_1d la ced in with nylon cording. The 
pieces range in thickness from one 
to four in ::h es and in size from six 
inches square to th e lar!re 14-ft. lon g 
by 20-in . wide p ieces th;t are shaped 
to fit around each of th e 88 windows. 

Fiberglas pads are placed be­
tween tl~ e skin and a ny installations 
to go mto the plane before the 
s tructu ral ti e-in s are made. For in­
s tan ce. in th e forward fu sela ge, 
speci_ally-shaped pads are laced into 
locatiOns to serve as backin gs for 
the _ radi o ra ck, e lec tri <:: rack, fl ight 
engm eer' s panel and undern ea th the 
cargo fl oor. 

'Library' Technique 
Used For Materials 

A ne_w ma te ri al hand lin g [a:: ili ty 
at a n a.rc raft plant wi ll permit pe r­
so n~1 el to obta in needed it ems " a s 
easil y a s p ickin cr a book o ff a l ibra ry 
shelf." "' 

The " b k " · · · k " I oo s 1n tht s ca se ate s I( 
llads of shee t s tock which have been . 
P aced on 26,240 sc1ua re fee t o f 
r acks. 

Mate ri a l · k"d . IS n ow ava il able a s 1 

a t a lim e. e limin a lin cr th e [o rlll e r 
method o f d io-cr in o· tl~rou cr h stacks 
"111d I t . ""' " " I ' . ·o a t•n g mat e ri a l unti l t 1e r e-
rpt ll:ed skid wa s un cove rt>d. 

S id e-loa din g fork lift trucks now 
scoot up th e a isles a nd pick o ff the 
sk 1d w h1 c h is ava ihbl e 0 11 it s o wn 
,:he! f. ' 


