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SPACE PROJECTS OFFER GREAT CIVIL BENEFITS 
•••• SUPPLY MANAGEMENT 

Satellites Could Provide Efficient 
Global Communications Net 

By Maj . Gen . James F. Phillips, (USAF-Ret.) 

Director, Guided Missile Council 
Aerospace Industries Association 

The brief history of space exploration has prod uced a probability 
that has been largely obscured by national preoccupation with its mili­
tary s.ignificance : peaceful application of outer space knowledge may 
result in greater long-range civil benefits than any other single activity 
ever attempted by man. 

The fo reseeable applications cover four fields : 

General Aviation Sees 
1960 as Best Year~ 

General aviation expects 1960 
to be its biggest year both in num­
ber and value of aircraft p roduced, 
and in the number of fli ght hours. 

The growth of general aviation , 
which includes all civil fl ying with 
the exception of airlines, has been 
spectacular, particularly in the 
business Hying fi eld. 

• Communications 
• Meteorology 
e Navigation 
• Geodeti cs 

Communications 
sat e ll it es offer a 
g r e at pr o mi se. 
Even toda y there 
i s n o t a tr ul y 
adequate system of 
transoceanic com­
mun i c at i o n . For 

, 
F ast-growiqg Algae May Provide Solution 

To Food Source for Space Travelers t/ 

Eating, drinking and breathing turer thinks algae offer the great­
est potential. The single-celled, 
free-growing green algae this com­
pany is using can be found in al­
most any pond. Algae use li ght 
more effi ciently than any other 
p lant, ca n more than double thei r 
number in a day and can he har­
vested continuously for food ri ch 
in pro tein. 

In a fi ve year period from 1954-
1958, the general aircraft man u­
facturing industry more than 
doubled in number and value. Pro­
duction this year wi ll reach 7,500 
units with a retail value of $160,-
000,000, and the growth will con­
tinue in 1960. 

example, the present trans-Atlan tic 
cable has a capacity of 36 voice 
chan nels, and this will be com­
pletely saturated by 1962. A new 
cable with several times this ca­
pacity will be inadequate to han­
dle the 21,000,000 overseas mes­
sages predicted for 1970. 

• 

in pace are not the least of the 
problems that today concern sci­
enti ts as they look to the time 
when man wi ll make space fli ghts. 

While many are working on the 
vehicle and mean for powering it 
to make manned space flight a 
rea li t , others are dealing with the 
complex problem of keeping man 
alive. 

Here's why food, drink and oxy­
gen supplies are vital to the suc­
ces of the total pace fli ght plan : 
Ee\·eral hundred pounds of e -
pen ive rocket are needed to boo t 
onE> pound of payload to suffic ient 
. peed (around 25,000 miles an 
hour ) to escape the pull of gravi ty . 

Ma n need abo ut five pounds of 
e l,ater. two to th ree pounds of food 

and 340 quarts of oxygen daily. 
T his adds up to over two ton of 
food and water and more than 
] 80,000 f! uart of oxygen for a reL 
ativt>ly short 5l6-day round trip to 
l ars. 

Although all sorts of products 
a re subject of experimenta tion for 
th t> ' 'spare menu," a research sci­
enl iFt for one aero.pace manufac-

Loaded with chloroph yll, algae 
also act as pu rifica ti on and odor­
removing devices. 

One of the problems facing sci­
enti sts, though, is that 1 hile algae 
offer grea t nutritional potential for 
man in space, man al o requi res 
th at hi s food he palatable. And 
the fl avo rl ess, green algae wo n' t 
meet thi requi remen t. 

In an effor t to solve this the 
scientist ha made algae cookie by 
mixing the plant with ommercial 
cookie mix. Scores who've sam­
pled the algae cookie to elate ay 
they are good. 

The scienti t experimenting with 
algae says they al o can be treated 
to taste like many food such as 
teak. fish, t:offee a11d tea. 

The general aviation Aeet in 
1955 fl ew 8,700,000 hours, and to­
day it is fl ying in excess of 12,-
000,000 hour . The increa e in 
number of aircraft i equall im­
pre sive. The active general av i­
a tion Aeet in 1%5 nu mbered abo ut 
58,000 planes; the Federal A\' i· 
at ion Agency place the current 
in ven tory at more than 68,000. 

Bu iness fl ying acco un ts fo r ap­
prox·imately half of the total hours. 
Through tl~e use of executive a ir­
craft. a bu inessman toda y can 
mo re than double his produ~ti vi t . 

The u e of executive aircraft 
isn "t confi ned to the man wi th a 
br iefca e. an exa mp l , fo ur 
bricklayers ommute t a con true­
Lion j ob in a ligh t aircraft. 

In addition, a single television 
channel is equivalent to abo ut 
1,000 telephone channels. Solution 
of the communications problem by 
conventional means wo uld be im­
possible. The comm unications sat­
ellite offers the most promising 
approach. 

Inflatable Sphere 
The ational eronautic and 

Space Administration has under 
adva nced development an inflata­
ble sphere measuring 100 feet in 
d iameter. It is made of an alumi­
nized plasti c a qua rter of a thou­
sandth of an in ch thick. The ma­
terial is fo lded into a co ntainer 
approxi mat ly 30 inches in diam­
eter, and a small amount of water 
is in j ctecl inside the ph ere. fter 
reaching orb ital altitude the ·on­
tainer i c broken open and the wa­
ter, being in a acu um i n space, 
bo il and inflates the 1 here. 

(See WEATHER, Pa.ge 7) 
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ABOUT 17,000 VEN ­
DORS CONTRIBUTE 
ELECTRICAL ·oR ME­
CHANICAL PARTS TO 
AN IRBM (INTERMEDI­
ATE RANGE BALliSTIC 
MISSILE) WEAPON 
PROGRAM. 

MORE THAN 2,500 
MILES OF ELECTRICAL 
WIRE ARE USED IN THE 
SUPPORT SYSTEM OF 
AN IRBM SQUADRON. 

Aerospace Quote 
"Th · . I e astuteness, w tegnty 

and managerial skills of in­
dustry leaders will determine 
how soon new systems are 
brought into the operational 
inventory. They will also 
have a direct bearing on the 
size of the defense hill the 
taxpayers will have to pay. 

" Designers, engineers, and 
production people, on the 
other hand , virtually have 
it in their hands to set the 
pace of our technological 
progress. In the final analy­
sis, they are the ones who 
will determine our success 
in main taining the degree of 
superiority which our aero­
space weapons and weapon 
systems currently po sess. 

"With ingenuity and vig­
orous productivity from in­
dustry . . . I am confident 
that we can fulfi ll this aim." 

- Hon. Dav-id S. Smith, As­
sistant Secretary of the Air 
Force. 

PEAK OUTPUT OF THE 
POWER GENERATION 
SYSTEM FOR AN IRBM 
SQUADRON IS SUFFI­
CIENT FOR A COM ­
MUNITY OF 25,000 

~ 

PLANES /AEROSPACE 

New Aerospace ~oks 
Listed by USAF 

Here are some of the latest vol­
umes on aerospace and related pro­
grams published in coopera~ion 
with the USAF Book Program. 

FLIGHT FROM ASHIYA, El­
liott Arnold (Knopf, $3.95). A 
major novel about the USAF Air 
Rescue Service mission and opera ­
tions in the Far East. Story is cen­
tered around an ARS unit at Ashi­
ya Air Force Base and features 
dramatic air rescue of Japanese 
civili ans whose ship was sunk by 
a typhoon in the China Sea. 

THE E X P LOR A TI O O F 
SPACE, Arthur C. Clarke (Har­
per , $4-.50) . Revised, upda ted edi­
tion of a major classic, with latest 
information on the Sp utniks, Ex­
plorers, and the Air Force's missile 
and space vehicles. 

THE STORY OF THE U. S. 
AIR FORCE, Robert Loomis (Ran­
dom Hou e, $1.95), with for eword 
by General Curtis E . LeMay, 

SAF. A well written and i nter ­
esting history of the USAF written 
in terms of the record , the her0es 
and the leaders who pioneered the 
conquest of the air and space. 

Planes-Aerospace is an official publication of the Aerospace 
Industries Association of America, Inc., the nat ional trade associa­
tion of the designers. developers and manufacturers of aircraft , 
missiles, spacecraft, their propulsion, navigation and guidance .sys­
tems and other aeronautical systems and their components. 

The purpose of Planes-Aerospace is to : 
Foster public understanding of the role of the aerospace in­
dustry in insuring our national security through develop­
ment and production of advanced weapon systems for our 
military· services and allies; 
Foster public understanding of commercial and general avi­
ation as prime factors in domestic and international travel 
and trade. 

Publication Office : 610 Shoreham Building, Washington 5, D. C. 
New York Office: 150 East 42nd Street, New York 17, New York. 
Los Angeles Office: 7660 Beverly Boulevard, Los Angeles 36, California. 
ALL MATERIAL MAY BE REPRODUCED WITH OR WITHOUT CREDIT 
-MATS OF CHARTS-PRODUCED IN UNITS OF STANDARD NEWS­
PAPER COLUMN WIDTHS-ARE AVAILABLE FREE UPON REQUEST 

Editor: Gerald J . McAllister Art Director: James J . Fisher 

Cost-Cutting Standa•·ds 
The aerospace industr y is the nation's largest publisher : its volume of 

technical manuals exceeds the combined output of the nation's commer­_, 
cial book publishing houses. But none of them ever reach the "best 
seller" list, and bookstores do not carry a single volume for sale. 

The manuals are 'furnished to the aerospace industry's customers, 
principally the military services, and describe the operation, mainte­
nance, overhaul and repair techniques for the aircraft, missiles and 
supporting equipment the industry develops and manufactures. 

The amount of money involved in manuals production is hup:e. The 
Air Force alone spends $250,000,000 a year for technical manuals. The 
initial cost of manuals fo r a recent airplane is $500,000, and the t otal 
cost over a fo ur-year production run of the weapon is about $7,000,000. 

An idea of the mag~itu de o! the printing. task .can be ob tained fr01. 
the fact that the manuals reqmred for a typical au craft program would 
make a stack six and a half times as high as the Empire State Building. 

And the number of manuals required is increasing due to the greater 
complexity of modern weapon systems. This means still higher costs. 

The Service P ublications Committee of the Aerospace Industries As­
sociation is spearheading a drive to overcome these increasing costs and 
improve the publications through a program of manual stand'ardiza­
tion. A plan to accomplish these goals has been presented by AlA and 
approved by the Department of Defense. 

Technical manual specialists from eighty-three companies and divi­
sions of the aerospace industry have be~n 'vorking for more than a 
year on the standardization plan. 

Basically, the plan establishes a Technical Ma nual Standardization 
Committee in the Department of Defen e which will work through task 
forces assigned to specifi c problem areas-cataloging, maihtenance, 
operations, overhaul and repair. Military and industr y man ual special­
ists will be assigned to the task fo rces to work out the detail of re­
ducing the numl er of specificati ons. 

There is no question that weapon complexity will req uire more manu­
als regarding their operation and maintenance. But there are other 
controllable factors involved. 

For example, within the services there are numerous command , 
widely separa ted geographically, that have a part in the procm:ement, 
production, inspection and di str ibution of manuals. This ha created 
a situation where industry must comply with hundreds of basic and 
subordinate specifications in manual preparation to meet contract r e­
quirements. 

Format r equirements- the general size, shape and make-up of a 
manual-vary greatly. Today there are twenty basic specifications 
covering requirements for size of page, type of illustrations a11d grade 
of paper in existence. And there are hundreds of directives and bulle· 
tins that call for variations from these so-called basic specifications. 

It is encouraging news for taxpayers that this purposeful program of 
manual standardizati on has been approved by the Department of De- . 
fense wi th Al A's Service P ublications Committee provid ing a central, 
orga nized point for the project's accomplishment. 
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MR. RAY WENGER, Cha ir­
man of the Ma nufacturing 
Conse rvation Committee of 
the A.I.A., has se rv·ed as 
Northrop 's Gene ra l Conse r­
vation Coordinator since the 
inception of their conserva­
ti on progra m in 1950. Im­
me d iat e ly pr ior to t his , Mr. 

W e ng er spe nt twe nty-fi ve yea rs with t he a utomo­
t ive industry, work ing as Tool . R_o_om Fore man, 
G e nera l Fo re ma n of Machine DIVIS ions, G e nera l 
Facto ry Supe rint e nd ent, and Factory Ma na ge r. 
Mr. W e ng er is a strong ad vocate o_f t he_ conse r­
vation as pect as it appli es to Ame nca n. 1ndustry, 
a nd be li eve s it is o nly a matte r of t 1me untd 
Conse rvati on wi ll be as we ll re cog nized a_s Q ua lit_v 
C o ntro l, Methods Engineer ing , lndustn a l Eng i­
nee ring a nd C ost A ccounting. 

D 

COUNTING 
DOWN 
COSTS 

. By Ray VVenger 
Cha.rman, Manufacturing C 

A onservat· 
erospace Industries A '?n _Committee 

SSOCIOtJon 

THE Government's conservatio . 
. · . n programs 
m whrch the na tiOn's natur·al l h . ' 

. . wea t - rts 
forests, soli and mmerals-are conse d f 

. rve or 
future generatiOns, are familiar to th A. • 

bl. e mer-ican pu rc. 

Not so familiar , in fact practically unknown 
is another type of conserva tion program under : 
taken by the aerospace industry, one desio-ned 
to reap more immediate benefi ts and on~ of 
considerable importance to nati onal defense. 

Under this program, the member companies 
of the aerospace ind ustry have joined forces 
in an energeti c war on wa te in the manufac­
ture of a ircraft m is iles and spacecraft. It 
is important to the defense effort because it is 
another method of r educing the cost of the 
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soOK contains th 
AlA !-lA f e accumu-
lated knowledge o the experts in the 

industry on con . aerospace servahon. 



booklets and manuals containing more de­
tailed suggestions relative to conservation are 
published. 1ews and feature stori es are pub­
lished in plant newspapers, "horrible ex­
amples" of waste are prominently disp layed, 
congratulatory letters and certificates of ap­
preciation are presented for some accomplish­
ment in conservation , and a variety of other 
methods employed to get home the message e to the employe. These techniques have met 
with considerable success in making the labor 
force more "conservation conscious." 

It is, of course, up to the conservation group 
to provide direction as to how savings can be 
effected . This is a year-round process in 
which the conservation team delves into every 
phase of the company's operations in micro­
scopic detail. The use of brooms, for instance, 
might seem a subj ect of infinitesimal impor­
tance for examination, but one company 
found that it could save $25 a week by using 
spring handle type brooms i!l place of the 
conventional type with wooden threaded 
handles. Origin al cost is approximately the 
same, but breakage is reduced. 

The $25 savings might, in turn, seem in­
signi fi cant in an industry whose gross sales 
run into man y billions. But remember that 
thi s is only one of hundreds of items within 
that one company where small savings are 
constantly being realized. Total all of them 
and the annual savings runs into a consider­
able sum . Multiply this sum by the number 
of plants engaged in aerospace production 
and the gro!'s result is a very significant reduc-

.A ti on in the overall cost of defense weaponry. 

'W The members of the AlA Manufacturing 
Conser va tion Committee hold three ma jor 
meetings a year to exchange information. 
This is done by means of " handouts," printed 
or mi1r eographed bulletins in which each 
committee member describes the new conser­
vati on techniques his company has uncovered 
since the previous meeting, to be adopted by 
the other companies if practicable. Very 
frequentl y one member compan y find s savings 
possibilities that have escaped the others. 

Prior to each meeting, members submit 
questi onnaires to the committee staff regard­
ing possible areas of conserva tion that the 
individual cgmpany may not have touched, 
but which might have been explored by other 
companies. The questions are combined all(! 
submi tted to all members of the committee, 
then the rep li es are summarized and sent back 

to each m mh r. In pra lie , · I p, s h !! 
folJ q that a committee nJ eudJer linds 10 :X, 
t~ f the c[Ut'stlonah lE! areas pr,.fitab le on Ps fo r 
f ur ther jn ve Ligation. 

One of the most impo!'lanl nrhievements of 
the committee wa the publica ti on of the Co n-
ervation Handbook, a reaum B o f the co n er­

vation suggesti ons and experi ences of a grea t 
man y indi viduals and companies in the aero­
space industry. This book was first publi shed 
in 1953 and revised in 1958. It co ntain the 
accumulated knowledge of the industry in the 
fi eld of con ervation , from the broad outline 
of program organization to specific detail re­
garding all the methods found to date to cut 
costs. Th handbook is distributed through­
out the indu try and to the military service , 

and it is available to any company which 
might be interested. (The handbook, publi shed 
by Aerospace Industries Association, is printed 
and distributed by ational Standards Associ­
ation, 616 Washington Loan and Trust Build­
ing, Washington 4, D. C. , and is available at 
the nominal price of $3.00 per copy ) . 

The industry conserva tion program takes 
two forms. First, there is preventive conser­
vation , based on the concept that the best 
way to avoid waste is to keep it from occur­
r ing in the first place. This involves a pro­
gram of educa ti on and training to instill in 
the minds of a ll employes the necessity of 
combating waste. Coupled with the educ~ti on 
program are methods of establishing auto­
matic me:ms of preventing waste; for instance 
an automa tic shut-off valve on faucets to pre: 
ven t waste of water. 

The second conserva tion area is reclama­
tion which involves l ) the screening of mate­
ri als to detern' ine which may be utilized , sold 
as scrap, or dumped as worthless, and 2) de­
termining the best methods of utilizing those 
materials withheld from disposal. 

To understand fully the scope of the 
conservation program, consider some specific 
examples : 

• Containers_ such as barrels a1·e 
1
. t 

. ' e urn-
able to the vendor If they are in "'Ood d' 

o con 1-

tion and each barrel ca rries a $6.00 deposit. 
Industry was losing considerable money be­
cause personnel wou ld fill the barrels with 
waste liquids which contaminated them and 
made them unacceptable for return. Simple 
programs, such as stenciling the value of the 
barrel on its side or pasting on a sticker re­
sembling a dollar bill, coupled with educa­
tional bulletins, brought cooperation from 
employes, resulting in savings of several 
thousand dollars a month to a single company. 

• Substitution of a traveling spray booth 
instead of a stationary spray booth for certa in 
manufacturing operations brought about sav­
ings in electricity, fuel, space and initia l cost 
of the ,spray booth , amounting to a very sub­
stantial $164,000 reduction in a single year. 

• Sometimes it is found that spending more 
money initially will result in substantial end 
savings. For example, for trimming certain 
structural glass parts, former practice was 
to use a relatively inexpensive carbide cutter , 
the average life of which was only 200 linear 
cutting feet. It was found that the more ex­
pensive diamond cutters had a life of 26,000 
linear feet. Thus, by spending a little over 
twice the cost for the original cutter , industry 
was able to get 130 times the use from each 
cutter, a substantial saving. 

• Standardization on six spool sizes of type-

f oF B.ARREL is illus~rated for employes. 
VALU atenals had been d1sposed of in barrels, 
Was.te ~tJern unacceptable for return. 
mak1ng 

DIAMOND CUTTERS were substituted 
expensive carbide cutters, but the diamond gives 
130 times as much service for only twice the cost. 



I L . 'b . to workers on the MOB E UNIT d1str1 l-Ites hardware 1tems h . f 
assembly line. Distribution formerly require~ t e. se$r;~~sO~ 
14 employes in one cornpany. Annual sav1ngs 15 ' • 

write r ribb o n s e limina ted 1 9 vario u s ribbon 
t y pes form e rly in u s e a nd resulted in savings 
o n purchas ing, r ecord-keep ing and dete rior-

ation. 

• An engine company found that a rein­
forced plastic cover, used to seal off the rear 
port ion of an engine for shipping, could be_ 
used effectively instead of the formerl y-used 
"·elded steel cover. It is estimated that this~ 
will result in a saving of $145,000 a year ... 

• Distribution of hardware items to factory 
stoc!< bins by hand required the services of 
14 employes in one company. Use of a mobile 
unit, consisting of a power driven cab and 
three or more trailer carts on" which are 
mounted cabinets containing several hundred 
standard type file bins brought an annual 
saving of $60,000. 

• One company found considerable damage 
to its supply of aluminum sheet, resulting 
largely from the fact that the sheet crates 
were stacked one on top of the other to a 
height of eight feet. To counteract this condi­
tion, the company stored its sheet on "A 
frames" in a long aisle, permitting easy trans­
fer to a fork lift truck for removal to the 
manufacturing area. In addition to reducing 
damage to the aluminum sheet, labor costs 
were reduced 33 % because of simplified 
handling. 

• Investiga tion of such a minor item as 
fla shlight batteries produced a saving for one 
company. It was found that procurement of 
batteries was on a markedly rising trend, 
because new processes required light for 
longer periods than had previously been , 
necessary. By changing the type of bulb used 
in the flashlights for a better but slightly more 
expensive one, the company realized a decline 
in battery procurement of 50% within six 
months, another example of how net savings 
can be effected by slightly higher initial ex­
pense. 

• One company found that, where one of 
its shops was buying about $75 worth of 
copper wire a month, another shop in the same 
plant was scrapping wire of the same size, a 
simple example of reclamation. 

• A number of companies, particularly 
those in water-shortage areas, have conducted 

J extensive investigations of all the man ufactur­
ing operations involving the use of water and 
devised a grea t many ways of cutting down 
on its u e. One company realized water sav· 
ings of almost 900,000 gallons per UJeek , a 
sub tantial monetary savi ng to the company 
as well as a direct benefit to the water-short 
area in which the plant is located. 

These are but a few of thousands of conser­
vation items discovered hy industry experts 
in the continuing war on waste. Fe,~ of them 
are spectacular ; for the most part they involve . . 

trivial items, ?ut the mass o~ ~av!ngs eff~cted -
by co ncen tratmg on such tnvra 1 contnbut-
ing many millions of dollars of sav ings an­
nuall y to the defense program. The energy 
witl~ which the aerospace indu tr r's con erva -
tion expert pursue this program is but one 
more evidence of the indu try 's determination 
to cut costs of defense production to the 
rrrea test extent po , ible and to make the most 
0 

of e\rery dollar e-xpended for security. 

. 1 •fmcri c. n filO Sh oreham Bu ildin (!. lf/tullin {!tM!. 5. D. C . 
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Weather Satellite Would Locate 
Storms from Above Atmosphere 
(Continued from Page 1) 

The sphere, known as a passive 
com munications satellite, refl ects 

A. radio waves from the Earth back 
.. to another distant station on Earth 

which receives them. However, 
transmission and reception of the 
signal requires extremely powerful 
stations on the ground. 

Another p l a nn e d communica­
tions satellite-the active r epeater 
'- will contain electronic equip· 
ment such as a receiver, transmi t­
ter, antenna and a power source. 
A signal transmitted from Earth 
would be received and immediate-

. ly transmitted to Earth on another 
frequency. Present plans call fo r 
these satellites to orbit at a 22,300-
mile altitude which means their 
positiOn remains fi xed with re­
spect to a point on the Earth's 
surface. 

Signal Bounces 

If three of these satellites were 
placed in 24-hour orbits, complete 
coverage, except for the polar re­
g ions, could be obtained. A sig· 
nal could he sent around the Earth 
in " bounces" either from Earth to 
satellite to satellite to Earth or 

.iliA from Earth to satellite to Earth to 
"'W' satellite to Earth. 

It is expected that satellites of 
thi s type will be available in about 
5 or 6 years. Satellites of this type 
\vould weigh from 800 to 3,000 
pounds and require rocket power 
systems of extremely high thrust 
that a re not now available. 

Meteorological satellites fo r the 
first time offer to man platforms 
that per mit ob serva ti ons from 
above the a tmosphere. Heretofore, 
practi cally all of our knowledge of 
weather has been based on obser­
vations made fro m the ground . 

A weather network has been de­
veloped over the years Lhat covers 
most of the populated areas, ships 
a t sea, and, recen tly, some of the 
polar area. But becau e of the size 
of the ocean, de erts and polar 
area only about a fi ft h of the at­
mospheric mass is accura tely and 
regularly observed. Storms can ex­
ist in ma ny parts of the world with · 
out being een by an observer. 

Probing Cloull Cover 

A satellite or several satelli tes 
equipped wtih televi ion, photo­
cells, fi lm camera , infra-red de­
tectors and radar will enable 
weather experts to know a great 
deal .more about cloud distr ibu­
tion over the earth. 

There is a great advantage to 
forecasters in being able to see an 
integrated picture of the cloud 
cover over a large 'area rather than 
trying to re-constr uct it f rom a 

large num ber of independent ob­
servations. Five years ago a rocket 
launched from a base in ew Mex­
ico made pictures during its fl ight 
that later revealed a whirlpool-like 
cloud formation- the " fingerprint" 
of a hurricane. The U. S. Weather 
Bureau re-checked its maps and 
did not find a hurricane -reported 
on the surface for that day. This 
led the experts to beHeve that a 
hurricane existed unobserved above 
the surface, which produced winds 
on the ground of only 35 miles 
per hour, but caused unell.--pected 
heavy, fl ooding rains as far north 
as Chicago. This pointed up the 
utilization of satellites to fo recast 
weather. 

Taped Signals 
Vanguard II produced more 

than a quarter of a million feet of 
taped signals on cloud cover . This 
was the first step in the develop­
ment of a global weather forecast­
ing system. 

An advanced meteorological sat­
ellite system may use six to eight 
sa tellites in polar orbits r anging 
from 500 to 1,000 miles high as 
well as several other satelli tes in 
22,300-mile orbits around the equa­
tor. The high altitude satellites will 
permit a steady observation of se­
lected areas having unusual weath­
er conditions. 

Another problem that has long 
puzzled the scientific community is 
whether Earth as a whole is be­
coming warmer- i.e., does it re­
ceive more energy from the Sun 
than it is giving back to space. 
The weather sa tellite could meas­
ure these radiation streams. 

Finally, meteorologi ts hope that 
thi s vastly improved understand­
ing of the atmosphere may open 
the door to some system of wea th­
er control. 

Navigational satellites whose o r.­
bits are precisely known could 
provide precise locati on fi xes for 
aircraft and shi ps. A hip or air­
plane could receive signal trans­
mitted by the satell ite and make 
measurements which would deter ­
mine the position of the shi p or 
airplane with respect to the satel­
lite. Since the position of the sat­
ellite is known and stable, this 
g ives the position of the moving 
vehicle. 

Accurate Fix 
The fi x should be accurate to 

less than a mile, and available in 
any wea ther. Space cientists say 
that this system of navigational 
atellites will supersede most of 

the other navigational aids known 
today. 

Geodetic satell ites for the first 
time should make avai lable accu­
rate information on the precise 

TODAY 
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Zonta to Award Grants to Women for Advanced v 

Studies in Aeronautical Engineering 
Zonta International is offering 

its 22nd annual Ameli a Earhart 
Scholarship grants to women who 
qualify fo r advanced study in aero­
nautical engineering and to whom 
a grant of $2,500 would be a ma­
jor factor in pqrsuing grad uate 
work. 

The scholarship awards were es-

shape of the Earth and the gravi­
tational variations. 

The Vanguard I furnished the 
fi rst reHable informat ion on the 
pear-shape outl ine of the Earth. A 
geodetic net could be establi shed 
which wo uld view opti cally these 
satellites and establish an observ­
er 's position on Earth with an ac­
curacy of pos ibly 60 to 100 feet. 
The importance of thi s is under­
lined by the fa ct that a Pacific Is­
land was recently fo und to be 
mapped 100 miles away from its 
true locati on. 

W ide Utilization 

Further , the equipment devel­
oped for the e programs will have 
wide utilization. The miniaturiza­
ti on of parts, necessary to reduce 
size and weight of the satellites, 
can be used in many household ap­
pBances. The high-tem perature and 
high-strength alloys will have nu­
merous indu trial uses, a nd data 
processing systems can be adapted 
for commercial purposes. 

These are only the obvious civil 
f rui ts avai lable from an energetic 
pace program . If the history of 

any of man's p roject holds true, 
additiona l benefi ts, far outstrip­
ping those visible today, w·ill re­
sult from space exploration. 

tabHshed by this service organiza­
tion of business and professional 
women executives as a memorial 
to the world-famo us air pioneer. 

Funds for the ann m!l grants are 
provided by contributions from 
Zonta's member clubs which now 
number 4.15 in 16 countries. The. 
awards represent an inter national 
service project of the organization 
whose clubs are additionally cledi­
catr,d to service projects benefit· 
ing their local communities. 

A bachelor's degree in a science 
qualifying a candida te fo r gradu-. 
ate wo rk in aeronautical engineer.'· ­
ing or space physics, in a college 
of her choice and approved by 
Zonta 's special scholarship com­
mittee, i the basic requirement, 
p lus evidence of ex9epti onal abitity 
and personal character. 

There are no geographical bars ; 
awardees to date include students 
whose initia l degrees in engineer­
ing, mathema tics or phy ics were 
earned in vari ous European coun­
tr ies or in Egypt or Formosa, al­
though the majority have used 
Zonta's gra nt in U. S. graduate 
schools. 

Candidates, or instructors wish­
ing to recommend students, can 
obtain further informat ion about 
the Amelia Earhart scholarship 
grants from Zonta 's headquarters 
office, 59 East Van Buren Street, 
Chicago 5, Illinois, or direct from 
the chai rman of Zonta 's meli a 
Earhart scholarship com mittee : 
Dr. Helen P earce, 490 Oak Street, 
S.E., Salem, Oregon. De d!ine for 
fi ling applications is March 1, 
1960. 



'Spark Bomb' Off~ Inexpensive 
Means of Forming Metal -

A "spark bomb" technique de­
veloped by an aerospace company 
is pointing the way to a new and 
inexpensive method of forming the 
high strength metals used in ad­
vanced weapon systems. 

The " underwater lightning" 
stores up electrical energy and 
then within 40 million ths of a sec­
ond releases i t with a fo rce of 6,-
000 horsepower. Some of the new 
metals used today and being 
readied for future use in the aero-

Space Pilots May Use 
Seat -within-a-Suit 

One aerospace manufacturer re­
ports the space age may put it into 
the clothing business. 

ft has designed a seat-with in-a­
suit in which tomorrow's space pi­
lot may hang suspended in the 
cabin of his space vehicle. 

The nylon-net suit resembles 
long-handled under wear with steel 
cables sewn into the seams. 

It works like a hammock, elimi­
nates the need for a pilot's sea t, 
permits the pilot to opera te con­
trols of a space ship without tum­
bling around the cabin in gravity­
free situations. It also would pro-

- t eet his body from effects of ex­
treme acceleration during takeoff. 

Among requirements which the 
suit meets fo r protecting a pilot as 
he is boosted into or travels 
through space are: complete head 
and body restraint in all flight po­
sitions when necessary; high ac­
celeration protection ; light weight; 
simplicity; comfort ; mobility when 
necessary; vibration protection, 
a nd quick hookup and release. 

'Snake' Batteries Power 
Underwater Cables 

Flexible, snake - like batteries 
that are activated when immersed 

• in water have been developed by 
a n aerospace industry company for 
use in powering submarine com­
m unica tions cable repeaters. 

The batter ies, placed next to 
each tra nsistorized repeater , are 
spliced into communications ca­
hles ever y mile to boo t vo ice or 
teletypewriter signals. Their snake­
like construction enables them to 
he wo und on dr ums with the re­
pea ter units and military commu ­
nica tions cab le. F ive-eighths of an 
in h in diameter and 30 inch s 
long, they deliv ,r a rec1u ireJ five 
millampere co t ;nuously at one 
volt for one year. 

They also can be b uilt to any 
.size, with a deli ve ry r ate of more 
than 40 watt-hours per pound. 

Self-d ischarge (co rrosion ) of 
the batteries in sea water i neg­
ligi ble a nd t-hey have an infini te 
helf li fe and activated st<~ nd life. 

space industry have practically no 
stretchability, and require compli­
cated hydraulic equipment of tre­
mendous force to shape them to 
the tolerances and smoothness 
required. 

The device operates on the same 
principle as lig htning, complete 
wi th fl ash and thunderclap. Elec­
tr ic power is fed into a ba ttery of 
capacitors. Wires frop1 the plus 
and minus terminals of the capaci­
tors are attached to two electrodes 
immersed in water. 

When the switch is released an 
explosion occurs, and the result­
ing spark travels through the wa ter 
at extremely high velocity, creat­
ing a shock wave. The shock wave 
does the actual fo rming of the 
metal. 

The present release time of 40 
millionths of a second can be 
speeded, engineers believe, which 
will crea te even greater horse­
power. 

The aerospace company is work­
ing to develop the device into a 
standard machine tool. " It is very 
possible," says the fi rm's director 
of Manufacturing Research, " that 
such a tool, costing about $50,000, 
will replace the conventional hy­
draulic presses t hat run about half 
a million dollars apiece. Besides, 
this device wo uld take up just a 
fraction of the fl oor space needed 
for the giant presses." 

Honeycomb Structures 
Resist Rocket Heat 
Rocket-powered missiles and air­

craft in fli ght send off exhausts 
r anging in temperature from 4-000 
to 7000 degrees Fahrenheit. Con­
trolling these ver y hot gases is one 
of the problem facing space vehi­
cle builders. 

One aerospace company thin ks 
it may have part of the answer . 

In its research laboratori es, it 
has developed a structure combin­
ing super-alloy honeycomb sand­
wich wilh a ref rnc tory ero mi c 

fi l ~er. 

Assemblie made of thi s mate­
ri a l co mbin ati on are being fabri­
ca ted for eva lua tion as rocket jet 
d nectors and for components in 
rocket nozzle throat and cone 
areas. 

The hone comb sa nd1 ich is 
fi ll ed with zirco nia, an extremely 
high Lemperatu re ceramic, and is 
made of a cobalt ba e super-alloy. 
It will withstand temperature up 
to 2100 degree F. The zirconia 
fi ller materia l has a melting point 
of about 4500 degrees F . 

1958 1959 
OPERATORS 

1958 1959 
HELICOPTERS 

Paddle-Wheel Engine 
May Provide Power 
For Earth Satellites 

A space age version of the ex­
ternal combustion engine that once 
turned packet-boat paddle wheels 
on the Mississippi River soon may 
provide electri cal energy for earth 
satellites. 

Such a plant- which utilizes so­
lar, nuclear or chemical energy as 
fuel and can operate unattended 
fo r two years or more- now is un ­
der development. 

A laborator y model of the pro­
posed sa tellite power plant already 
has been operated successfull y on 

solar r adiant energy. Smaller 
than a desk telephone, the labora­
tor ngine produce uffi cient 
po1 cr through on alt rnating cur. 
rent generator to operate a small 
rad io. This Sti rl ing-cycle engine 
under development i apalle of 
prod ucing one and on -half hor. e­
power. 

Light in weight and virtua ll y 
noi ele , the engine i de igned to 
opera te on a wider vari ty of fuels 
and a t a greater therma l effi ciency 
th an in tern al combustion engin s 
of com parable horsepower. 

'Electronic Witch' 
Checks Wiring 

The "water witch" method by 
which legendary experts claimed 
they could tell where to drill water 
wells has been matched by an 
"electro nic w~tch" developed by ..A. 
aerospace engmeers. W' 

The device can check the mass 
of complex wiring in a heavy jet 
bomber and identify individual 
wires in a matter of seconds. The 
" witch" is constained in an alu­
minum box weighing onl y five 
pounds, and verifi es that current 
is fl owing through the correct wire. 

There ar e 651 wire bundles in 
the bomber, connecting its elec­
tronic elements. In many case~, 
the wires have several strands with 
pinned connectors at each end. 
Methods for checking whether a 
pin is properly connected are well 
established. 

But in some phases of final as­
semb ly or in modification, check­
ers must verify that current is 

. fl owing properl y after the wires 
have been connected. 

The sensing device has a hinged 
iron element with a coil which 
opens and closes like a pair of 
pliers. When the iron is clipped 
to a " hot" wire, voltage is induced 
into the coil. Through the use of 
a miniature tube, a small neon 
lamp is made to glow. A. 

The unit is portable, operates W"' 
on two small batteri es, and can be 
convenientl y used where space is 
limited. 

Biggest 'Whistle' Yet 
To Test Plane Parts 
Engineers at an aerospace com­

pany claim they are building the 
biggest " whistle" ever made for 
testing aircraft structural parts. 

The " whistl e" is created by a 
siren as part of a sonic fatigue test 
facility, and will generate levels 
up Lo 173 decibels. The company 
already has in operation an a·cous­
ti c facility whose n oise is gener­
ated by amplifiers, and radiated 
by a bank of high-wattage speak­
ers. This prod uces a level of more 
than 14.0 decibels- loud enough to 
cause immediate loss of hearing. 

But there is no danger th RL the 
so und will gel outs ide the opera t­
ing chamber . Using advanced 
ound muffii ng techinque , the 

siren's sound will he buttlud up. 
The siren will tesl airf rame 

structure to determ ine their r e-
i tance to high level soni nvir-

onm nt. The acou Li e :faci lit Lest 
the eff cl of soun d on airborne 
equipmen t. 

These facilities ar typi cal of 
the uniq ue research requirement 
fo r hi gh perform ance weapon s 
tems 1 eing developed b th aer o­
space ind u. tr . 


