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USAF CONTRACTS SPUR COST REDUCTION 

Industry Puts the Bee on Structure Problem
Honeycomb Technique Gives Needed Strength 

Th e honey bee a nd a giant bomber 
have littl e in common- in appear
a nce . mea ns o f propul sion or r e
quired han gar space. 

Y e t th ere is a maj or point of simi 
lari ty, and that is that th ey both use 
honeycomb . In a big bomber plant 
th e honeycomb used is sha ped like 
the bee-ma nufactured a rticle, but it 
j ~ mad e of metal ins tead of 1vax. 

A ircraft manufacturers have been 
usin g m e ta ! hon eyc~mb s t~uc ture for 
sometim e Jn but~dmg an·cra ft be-

e J.t is exceedmgly strong. When 
caus · 

d riched between two sheets of 
san \\ I . d . I . . 1 th e r esu tJn g san w1c 1 JS Ju st 
me ta t ' a s s trong a s a solid plank of 
abouj til e same thickn ess, yet many 

e ta -ll_1 ]" crhter. And , in the manufac-
t:Jmes0/"'cos tly U. S. aeri al weapo ns, 
tur_e 

1 
_ r educ ti on m eans cost r edu c-

... weJg lt 

W' ti 0_'1 · da the a ircraft industry is ex 
f o ytJ' n cr with metal honeycomb 
-· ,, en "' l b f pel 11 f stainle:s s tee , eca use o . 

made 0d for a metal core for fl ying 
the nee which can withstan d hi gh 

··faces 
~ U' eratures. . 
temP m ajor West C~as~ a 1 rcr~ft 

o ne ,·er is sandw!chmg stam -
fac tu . l I manu l honeycomb Jetween s 1eets 

Jess ."~eeiu m - the two n: et~l s b_ei ng 
0 -f u t,tn e tf1er with a hthlllm-sd ve r 

I tO" ' brazec "' 

foil in an oven cookin g at more than 
1,325 degrees Fahrenh eit. The re
su ltin g titanium-stai nl ess steel honey
comb sandwich could probably resist 
heat up to 800 degrees, whi ch would 
be genera ted by a ir-friction over the 
surfaces of a plane travell in g a t 
2,100 mi les per hour at 35,000 feet. 

Another important use for the 
honeycomb sandwich in mod ern 
plane building is in "vibration damp
enin g." For exa mpl e, the ai rfram e 
surfaces behind a j et engine are 
subj ect to a hi gh degree of buffe tin g. 
Internal supports of th e a irframe 
structure behind th e engine mu st 
withstan d thi s sonic vibration. Ai r
craft engineers have found that metal 
honeycomb ha 3 excell ent vibrat ion
dampenin g qu aliti es as we ll as good 
stru ctural strength . 

Use o f honeycomb in j e t a ircraft. 
guid ed mi ssil es and rockets is j ust 
comin g in to its own. With the fas ter 
" hotter" aircraft has co me the need 
for stronger flyin g surfaces. But. as 
it now stands. the hon eybee wo uld 
have a hard tim e recog nizin g its own 
in vention. F or when the hon ey bee 
built its honeycomb, it had a load 
of honey in mind. T he aircra ft :in
du try has a much more important 
load in mind . 

Aircraft Firm Uses 
10,000 Subcontractors 
To Build Jet Bomber 

The a ircra ft procurement dollar, 
like the proverbial pebble dropped 
into a pond , spread s in ever-wi-den
in g circles until i ts effpr t reaches 
nearly every part of the U.S. 

One major aircraft manufactur
in g company with la rge pl a nts of its 
own, has nea rly 10,000 other firm s 
doing portions of the work that goes 
into the heavy j et bombers, j e t tank
ers, tran sports and missiles pro
duced by th e prime contractor. 

Of th e 9,561 subco ntractors and 
suppl iers whi ch help fabri cate the 
military and co mm ercial end prod
ucts. more than 3.500 of them are 
smalt businesses with less than 500 
employees. These firm s are sca t
tered throughout 4-2 of the 48 states, 
prod ucin g such widely vari ed co m
ponents as fu selage secti ons as large 
as a two-ca r ga rage a nd rivets so 
tin y that th ere a re litera ll y hun
d red o f th em in a pound. 

Yet des pite th e di ve rs ity of th eir 
products. each has at least three 
thin gs in common: first. each sub
contractor has the fa cilities needed 
to per form a specific job ; second , 
each has won its contract in com
petition with oth er qualified firms · 
a nd third . each is meetin rr th e ri o- id' 

. b b 

qua lit y standards of th e contrac tor. 

Incentive System 
Valuable Tool 
By Lt. G en. C lare nce 5. Irvi ne 

De pu ty Chief of Sta ff, Mate ri e l, USAF 
The character of U. S. Air Force 

procurement policy is dynamic. The 
ra pidity of technological develop
ments in the aircraft industry re
quires that we have a highly adapt
able contractual kit of tools to satisfy 
the unique demands of buying these 
developments. 

The creed gov
erning Air Force 
procurement pol
icy i s s impl e : 
There is no one 
perfect contract; 
selection must be · 
controlled by the 
pricing situa tion. 
While it is possi
bl e to buy a 
standa rd article, such as a seat belt, 
on a cost-plus-fixed-fee contract, and 
it is al so possible to buy a manned 
e arth sa te llite unde r a firn1 fixe d 
price contrac t, both would be ex
traordinary misuse of contract judg
ment. 

The close relationship that exists 
between the government and indus
try is fos tered through the prudent 
use of proper contracts. The pres
ent a im of our contracting techni
ques is to put maximum responsi
bility on th e contractor for cost 
r educti on. 

Air Force procurement mu st al
ways remain .dyna mic in its tech
niqu e if we are to provide the best 
weapons for our combat: inventory . 
In many cases, the Air Force is in 
the posi tion of con tractin g for weap
ons for which only the desired capa
bi liti es a re known. Procurement of 
an intercontinental ballisti c mi s ile 
is a n exa mple. There i no means 
of determinin g with com ple te ac
curacy the cost of th e first twenty 
missil es. But we must use the appro
priate contrac t devices that provide 
a sound incentive to cut costs. 

The A ir Force buys more than 
s imply the comple ted weapons sys
tem, deli vered to our co mbat units. 
W e buy the best managerial talent s 
in the nati on. The infinite co mplex
i ty of a modern aircraft or wea pons 
system precludes detailed super
vision by th e militar y. We must 
look to indu stry to provide th e man
a gerial and technical skills that , in 
turn . will produce a superior air 

(See USA F, Page 7) 



Plane Views 

A MISSILE GUIDANCE UNIT, 

PLACED ON TOP THE WASHING

TON MONUMENT, COULD DETECT 

THE VIBRATIONS CAUSED BY A 

BABY ENTERING THE GROUND 

DOOR. 

A SINGLE THUMB PRINT 

ON A GYROSCOPE PART 

Will THROW THE SYSTEM 

OUT OF BALANCE, CAUS

ING OPERATIONAL INAC

CURACIES. 

TA LCUM POW DER IS USED TO TEST 

THE VENTILATION SYSTEM OF A MOD
ERN A IRLINER SO TH AT ENGI N EER S 

N SEE THE AIR CURRENTS . 

Air Freight Saves 
Time, Money 

Shipment of products by air 
freight is paying dividends to com
pa nies utilizing this distributi on tool. 

One ma il order house has concen
tra ted their use of air distribution in 
F lorida . It works thi s way : A cus
tomer places an order with the ca ta
log sale desk a t his local store. Th e 
or der is immedia tely tele typed to a 
warehouse in Atlanta where the or
der is placed on a plane tha t night 
for delivery a t the order point th e 
foUowing mornin g. Shipments to 
F lorid a from Atlanta once req uired 
even to ten days. T he mail order 

fi rm estimates th a t the overni gh t de
liver y service ha:; increased sales as 
mu ch as 30 per cent. 

T he air freight distribution system 

a lso permi ts better utilization of 

warehouse space. I tems that have a 

r a pid turn over ca n be s tocked almost 

1 . 1 ·11 the wa rehouse and 
exc us1ve Y J • 

d 
. . 1 . h sell less quickly can pro ucts w l iC . 

be eiiminated. W hen ther~ 1
:. a~ 

·der· for one o f th ese lJro uc s J 
01 1 y an 

be ru shed 1"0 the ar ea J 
can · 
freight with in hours. 

2 
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PLANE FACTS 
• The largest elevators in the 

world (big enough to carry 2,000 
people ) are to be installed in the 
Navy's new super carrier Kitty 
Hawk. The elevators are designed 
to feed 40-ton bombers to the 
fli ght deck a t the ra te of one per 
minute. 

• Aeri al application of r a
di a nt h e a t i n g will h e e m
p loyed fo r the first time in 
an a irc•·af t with the ins ta lla 
tio n o f a n 18 k ilowa tt sys tem 
a bom·d a n ew lux u r io u s jet 
ai rline r n ow in p •·o duction in 
th e U . S. P assengers will b e 
g en tly " blanketed " by radi an t 
h eating p a n e ls b u ilt into ca bin 
floors a nd s id ew a ll s, even 
though temperatures ou tside 
the p lane a re bi lle r co ld. 

• In the U. S. schedu led air
lines, th e na ti on has the la rgest 
Civi l Reser ve Air Fleet in th e 
world- more than 300 four-engine 
aircra ft , all ca pable o{ over-ocea n 
flight. T hese p lanes a re subj ect 
to call , with their crews, on 4·8 
hours notice in th e event of na
tional emergency. CRAF , as these 
reserves are called, r epresents a 
S4·00,000,000 airli nes investm ent 
a nd wo uld cost the U. S. · 300,-
000,000 )Jer year if the nation 
had to maintain them in readi
ness. 
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Cha n gi1Ig Fa~ilities 
By Orval R. Cook 

President , Aircraft Industries Association 

Gen. Na tha n F. Twini ng, Chie f of S taff of th e U. S. Air Force, recent.ly 
brought in to sharp focus th e cha nging charac ter of the a ircra ft ind ustry. 
" Right now we a re co min g into the miss il e era ," he said . " In 195J: about 
90 per cent of our procuremen t money wen t for a ircraft, a nd only 10 per 
cent for missiles. In the 1958 budget, about 35 per cent of our procure
ment m~ney will go for mi ssiles, and in 1961 tha t will be split 50-50 be
tween aircra ft and missiles." 

!he aircraft industry has registered an impr essive series of technological 
gams that have hastened the adoption of " uided mi ssiles a s a fu ll-fledged 
member o_f the air power tea m. Intensive ~rograms of research and devel
opme~t. ~ tve sure promise of com plete rea li zation o f the fantastic combat 
capa iJlltLJes of missiles . 

. 1 ust as the r~i sile a?? ~ a new combat concep t, it a lso adds ne1r prod uc· 
twn conc~ p_t: . fh ~ fa~t !t tl es that we used dur ing Worl d \Va r II, and addi- • 
t~ o n a l facrlr t1es . bllllt smce th a t tim e, have principally been for the produc- WJ 
t:on of conventronal man ed · f · n arrcra t, p articularly the heavy bomber types. 
T hese structures feature 1 · h 1 . . · 

f b 
. ' u g Jays to accommodate the massive tad ~ectwns 

o ombers wlu ch reach a hei" ht of sevet·a l t . 
. o s on es. 

Missiles do not require tl 1 . 1 ·e-
. . . 1e mammo t 1 produc tiOn space but thrY c 0 1 

q~llhreht:t ghidlly con trolled space. T he missile is a " dense" bird. It i ~ pac.ked 
Wit t" Y complex elec t · · · '' f · 
tl . "'.1 . . . IOni c eqlllpm ent which provides the " brains 01 

1e mi SSI e, gu1drn o- It to a t . .,. t . . 
Th 

"' al ,e m a completely a u tomat ic opera tiOn. 
ese electronic system · f d' · 

~ 11 . . s a re ma nu actured and tes ted u nder con ItiOilS· 
u .. ua y assocta ted with mode. · l · e 

· . f 1 . In surgrca thea ters . T here is a room 111 °11 
a rrcra t p ant where " Utdanc . . . . , . · e ·, . 1 b f "' . e systems are bml t 111 wlu ch d ust IS so ,cai C 
11 can on y e ound wtth · . ' , ·e 
yacuumed l' k a nucroscope. P ersons en terin g the room a ~ 
cl tl II e a ru g to remove du st pa rti cles. E mployees are bundled Ill 

us ess ny on smocks and . I d r 
Th ·f . • ' women emp oyees ca nnot wear face pow e · 

e amoun t o du·t In the a t 1 . · " . ·e 
mountain air " T l . b mosp Jere rs less th an one-thir tie th o [ pur 

· l ere JS a eari n ,. · 1 1 vith· 
out sign of wear 1 t fi . 6 m one P ant tha t spins endless Y 1 . 

halt becau se the' tl?nu a pu_ l of Cigarette smoke coul d ca use it to grind to nf 
Y parti e es in th k 1 · · 0 co urse, these infi nite! . . c smo e wou d ac t a s a n a braSII·e. 

th ey a re placed in tl y J~ re:,r se Ins tr um en ts a re hermetically sealed when 
1e m rssr es and a . bl · I · orous 

changes in clima te wit! t 1 re a e to wJt 1s tand the most n g 
, . . w u oss o f per formance. 

1 he mtssil e must have the h · I ·1 t 
presen t to make adJ'u st Ig l es t degree of reliability . There is no P1

1 
~ 

ments and cor . t ' . . 1 d T us 
mea ns tha t eac h unit tl t . rec IOn s once It 1s ]aunc 1e · I 

l a o-oes rnto tl · ·1 1 1 . te· tec to guaran tee this 1 • • "' l e lll iSS I e must be thorou <Y 1 } " 
l llaxrrnu Ill re lia b T t 1'1 . . " t be 
oca ted near the missile . . l l .1 1 y. · 1e tes trn g equipm ent mt1 5 

. . assem ) y li ne T l · . 1 e 5nn1e 
prec rsw n as the arti c'l es ·t t · l iS eq ur pmen t possesses L ' 
for operation. · 

1 
es ts a nd J ema nd s the sa me controlled a tmo;:phere 

Th_is p oses a ser ie us problem to tl . . . . ~ 
to mtssde manu fa cture a . Ie ,ut cra ft Industry in i ts co ill er<iulll 

. . , co n ve r ~ I o n that · . . ·11 eac 1 
gam m research a nd devel ' IS ga rn 1n g momentum WI 1 [ . 

. .1 opment A n 1 t c1 0 1 lll iSSJ e manufacture is 1 · e w P a nt r ecen tl y constr ue .e . 
. l comp etely 'lir , d " . . po ,. 

t1ve Y co ntrolled yea r-rou n-d T l ' co n llJ oned . Temper ature ~ ~ 
the entry of dust. It . . ·.,1e entra nces have double doors to cnt clo_wn 
1 JS pos 1 )le to co 1 IG'ng 
arge mann ed aircra ft to · .

1 
nvert present s truc tures proc 1 

th t . 1 l 1111SSI e product · B . hown 
· a ' In t 1e on o- r un co . . 10 11 · ut experience hae . 
I . "' ' nversron of st . , . . . ns1ve 

t l an construc tiOn of a ne1 1 "ld ' r uctui es 1s usuall y more e:>Pr 
\' )UJ tn o· de io- n df -e 

T he problem of faciJ ' t · . b . "' "' e or a pa rt icular purpoo · _ 
. 1 1es 1s em o- . . f ll · dn -

try today rn order to have tl "' cat e u Y s tudi ed by th e a ircraft Jl l • 
1e an wers f I ·roll' s wea pons. or t 1e ma nufac tu re of tomor 



BRIG . GEN. BENJAMIN S. KELSEY (USAF
Ret.) was Deputy Di 
rector of Resea rch 
and Deve lopment at 
Air Force headquar
ters before his retire
ment at th e e nd of 
1955. An outstanding 
test pilot with th e Air 
Force, Gen. Kelse y 
co mpl e t e d a flying 
course at the age of 

fiftee n, and was graduated from th e Massa
chusetts In stitute of Technology wit h a d egree 
in me chanic a l engineering and late r obtained 
a Maste r of Science d egree in ae ronautical 
e ngin eering from MIT. In 1934, G e n. Ke lsey 
pa rticipated as a proj ect office r in va rious 
p hases of blind land ing and instrumen t flying 
deve lopment. H e also served as d e puty chie f 
of staff of the Ninth Air Force a nd as chief of 
t he a ll -weather operations sectio n of th e 
Mater ie l Comma nd . Gen. Ke lsey is now an 
av iation consultant. 

Engineers With Wings 
By Brig. Gen. Benjamin S. Kelsey 

( USAF-Ret.) 

r--r:HE old test pilot shook his head. Things 
1 had certainly changed in the past 30 years. 

Why, back in 1927, he recalled, in his heyday 
as a test pilot, the U.S. Navy was perfectly 
happy to accept an airplane after it had been 
thoroughl y test flown for a full two and a 
half hours. 

But, now, in 1957, the Navy, or the Air 
Force, or the airlines, demanded a lot more 
test fli ghts before they could accept an air
craft-as much as 1,500 hours of test fl ying. 

Standjng on the apron of the aircraft manu
facturer's airport, the old test pi lot watched 
as the yo ung test pilot walked toward the 
plane he wo uld test fl y. It was a sleek, up-to
date superso nic jet aircraft, carry ing the 
equi valent of thousands of horsepower. The 
swept-win g craft was interlaced wi th miles 
and miles of wires, electrical and electronic 
systems comparable in complexity to the pow
er sys tem of a fair-s ized city and a rarl io 

transmitting station combined. 
It was armed with deadly rocket-powered 

guided missiles capable of bearing a nuclear 
warhead- a far cry indeed from its 1927 
counterpart, which was armed with twin ma
chine guns. 

The young test pilot's fl ying gear presented 
still another contrast to the old test pilot. 
Where were the lea ther helmet, the goggles, 
the two-ya rd-long white silk muller ? Where 
were the dashing lea ther trenchcoa t, the put
tees? 

The 1957 test pi lot wore a new omni-en
vironmental pressure fl ying suit, skin-t ight 
and marked with strange laced welts. His 
headgear, equipped with oxygen co ntrols and 
electronic communicati on devices, resembled 
nothing so rnuch as a man from Mars a 1927 
cartoonist might have drawn. 

Toclay's aircraft, particula rl y those under 
test, are loaded down wi th a bewildering 

Air craft l11du s tri cs A s s o cia r.iou o f Am e rica . 6 .10 S h o r-e h am Buildin g, W a shing t on s, D. C . 



vari e t y o~ e lectroni c and te le n1et . . 
m e nt, wh,c h autoln a ti c all y r el e_nng equip
t o Tgl~~Undd contro l s t a ti o n s h elaoy Lnfo rma tjo,., 

c o e el . f ' " "l digi ta l f 0 1.1 _
1 n ormation ~ lat , · 

. " b n, >s th f d . e t t ed 
tromc ra . ,, en e lnt Uced 
conceivab) 

111
fs Which tell th 0 10assive to 

e act b e eno- · ele ance and fl · h a out the ai . <=>llleers c. 
Ig t cl l craft' every 

I T . . laracteristics ' s Perf . 
IS, Ind d . Olln. 

t . ee a f 
estin o- th ' ' ar cry f 

c at ro111 h years ag0 . Proved the . t e si 
I h airworth airpJa

1 
111ple 

n t ose f y. 1es of 
loo· of p. . araway days th 30 

o l ecise . ' ere 
prove cone) . engineering dat \vas no b 

1 I I Uslvely h a \vh. ac~~: 
wou c fl y_ It t at a Partj lch \vo l-
te~t pilot to ta~vas up to the o~ular airp]: d 
wmgs off'' tl e her up and d der riJl ne 

l Ie te t d l try g-d the o d 1 . s 111 0 e . A to '' fl 0 
. s 1lps did nd, o y the 
mto po\ver d' come Un o-) n occa . 

E . IVes c Ued Slon n o-In · · wh ' 
o eerln o- fl· en p 

fr om th 0 Ight tests t d Ut e lnov· 0 ay 
which th . Ie Version f are a f 

e a1rp] 0 th l ar cr 
lent screarn ane is put thl' e 930's . Y 
I 1 . s and d ' h 0Ugh ' In Je ow \vrin o-· 1ves w ile h a fe,v . 
. . c ln o- h h d t e . v10 sJgn Js dec] o el' an s, Wb girl sta d-

ared a 1 ereu n s 
turer gets th luge succes Pon the d 
g irL e contract and th 8' t~e n1anu£ e. 

Toda ' e Pilot "' ac. 
. Y s test .1 cets th 

engmeers A P1 ots are ah
11 

e 
" fl . nd th Ost all 

to y th . ey never t L grad 
L e Win o- , a~~: e a I . Uate 

are ta~~:e11 b cs off. The s 1Ip al f 
d Y th . "'re o t o over O]) ese engmeers "' . a test lJa · 
fl . h en Wat d \VJth Ins 

ymg t at co ld er or esert ''' in o-s t 
11.. u co . b area c o ous. lvtost f nce1va ly b s any t 

" 0 thei fl' h e can d est 
runs . of testi o- r Ig ts are . e_ hazard. 
tems 111 th .

11
o out the va . 1 0Utme " p., ' ]k 

T . e a1rc. f tiou . ..1 -
eshn o- f I a t. s ll1ner s , 

f c o a Ill d ) s-
be ore the l 0 ern aircraft 
I d ~ P ane · 11 gets d Joar . t ' r o Is rea y off un erway 
els are fash

1

~ Prelin1inary de . the dra win o-
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dreds of h e ' '''hi ch Unc] 0 
' scale mod. ours f . . er o-0 for aerodYn 0 t w Jd Wind 0 lllany hun. 

Th a lllic d -
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tun 1 . e out es1gn. ne testm o-
er co fi "' can , of cou . 11 guration of . 

tween a Pro~~e, . lll ake all the al~craft design 
perfonns a . Ch on model \vh . 

1
chfference be-

give 1c1. 
measure , 1 

11 task and 0 SaLJ sfactoril y 
" ) to . ' . ne 1 . 
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h Jo-h . 

t orough)y 0 Performa
11 Prove . . ce . 

n Jn wmd t aircraft are 
Unne) tests. The 

' P LA N ES' 

state f d I I 
v ·o ·th e-art has now reache sue 1 an ac · 

anced . . fi 
d sta o-e that des1o- n eno-meers can con -entJ , o o o . . f . 
\ · ) Predi ct fin a l fli o-ht characten st1 cs I om VJnd t o 

0 Unnei tests alone. 
nc · f ··1 l e a desicrn model has sat1s acton Y 

Jassed h o . d tl . 
te . t e wind tunnel test, myna o lei stJ no- . 

0 Procedures begm. 

E i.£1\y part of a modern aircraft-h ydrau-
pr Ic, electronic fire control, braking and 0 Pul · ' h 
tiv 

510
11 systems- must undergo ex aus-

fer~ tests fo r performance data at widely dif-ln cr 1. 
air do ~ nges of speed, altitude, temperature, 

1\.' ensu y and other operational criteri a. 
Itcraft . . . ] 

te11 are capable of opera tmg 111 a w1c e 1Perat . . 
sur d Ute ra nge. Their performance Is m -
or e \vhether they are based in the tropics arctj 1 . 
~65 d c t lrouo- h climatic test rangmg fr om eo- o 

P lan otees to 130 degrees above zero. 
over) e clesi"'ned JHimar ily for short-h aul and d o 

on1estic transport of passe ngers 

. " hydro-and ca r rro are put through seve1 e -
1 1 < "' I h to t Jell sta tic" tests to di scover w 1a t appen: 

1 
res-

when submerged in water under lng I P 

sures. •hort-
Milita ry fi o-hters and bombers have a ~ 

1
. h 

o . _ W JI C 
er life expectancy than the transpo1b, tly 

I h . onstan is caused by the fact t 1at t ey a1 e c . a 
. b b . . lanes Ill bem o- made obsolete y ette1 mrp . Yet 

o . I I b l can w!IL race wh1 ch on y t 1e est P anes ren 
. t' ue e\ here. too testm rr Jl roo-rams con J11 d _ 

. ' o o I een e 
after the last production model bas J 
li vered to the mi litary customer. d'fica· 

One fighter went through eight ]llO ~ ' of 
. " 1 1 0 ut ti on m odels before It was p 1asec . A.ir 

. 'l ' . H e 'er since ac t1 ve m1 1ta ry service. ow ' ' 
1 

air-
Na tional Guard units are still using t 1 ~ 

1
-

11 0
· 

] tra)ll 0 craft for co ntinental air defense anc ver-
lJm·poses its useful life is still far froJ11 ~ 

, . l A' . Ta ti At last report, the Au F orce, t 1e J.I ll 
Guard and the m anufactu re r we1e a 
conductin {Y tests on the now-obsolete 

Such t:stin o· becomes particularl y 
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tant in consideration of the " force I 
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World War II weapons must be modified to 

carry the weapons we will need if World War 
III occurs. By the same token , the next gen-
eration of military planes must be put through .I 
testing procedures while thi s rea rming goes .! 
on. It is a continuous process of keeping our J 
air strength as modern as we can to deter -~ 
aggression. ,, e Let us examine, for instance, the fli ght test- I 

ing of a modern heavy jet bomber. Before .:;i >' 
this bon1ber left the n1anufacturer .. it had al- .# .:~· 
ready been flown to the limits of. its design. Jr.F::' ~~ ij' 

It had been flown as high, as fa st, as low, as~:- J' j{ 
slow, as its designers had predicted. Sorn.~~ .;'"· ~·-~ 
times, even, this fli ght envelope 'is expa11J e~ _,.; ,:;.' 
by the aircraft firm which built it~~. e_fure j:' .-.: 

- T' und, ·r actual or simulated 
deliver y to the military services. l· - -:f:" "' 

Its electronic, hydrauli c, fligb : control ? and 1 :.<conditions," while unit 
fire control, landing and arma 1~e ~-· · systen~ coJ11bat anc ploynfent testing is done " un-
had been put through every tes '. he makers fi eld * erating conditions 11·ith 

ld 
· B f · :&" 11 el1' and t)']Jical maintenance 

cou concmve. e ore even ii;.~ e· first _proto- _::; 
type model had been fligh.._:~tested, ~1-fe air- J. 
frame, engines and compo.ii$ts had ~een sub- I 
· d · ~ft 1 .;.- d ·G"'0";,tinental bomber has ]Jroved 
Jecte to severe statiC Jess on t~e groun . jntel l f 
Every piece of metal j;..;t'he weapbns system cter al sorts o adverse weather 

«<" u d' . A . l had undergone fati o-~- and hea t tests. The . o- ·lt oJl Jtwns. n ex pen menta test 
aircraft's wings ha·. 1Jeen s · ected to tor- fl yiiio-" he Wright Air Development Cen-
. ·"'... f ·om~ fl tl I I .. swn and pressur~luads tes t~ to the point of 1 

;: st ew 1e mammot 1 mu tJ-j et 
. ~ '" h o~ te . d I . sheanng off. .-.-::".:' _ 't-: . , y :. the ArctiC, ma e t 1ese observations : 

;.;.· b . 11 f h I Literally 1_ -· ons of ,. k-m-hours and tens ~!;:'- ]Jo1n eJ. Air • orce ever as to operate t 1e 
of rnillions~%f!'"d oll~I~ :f.:wer~ pour~d into th f:! . "J~!"~~~~co!ltin ental jet out of Arctic bases, 
developmeJ~ .... of thi ?,:_:- ·JartJcular Jet-power ' b1g _qfl to ]Je sure the airplane will be ready 
intercoJ1Q1fental boJ~i:I5e r. All of thi s, of course. it wa nts Let n1e tell you right now, the air-
precefletC actual ,4~Iivery of fli ght mo~~lf to anP abl~-11 )Je. 
the · • . 1tary sepilice. ~r · 'a Ji e "'

1 

• ' - · ._... !:']'. .P 

e ~-9/. ce the 1\-ir-"Force had accepted ;ffie air- .1' 
:Air -- • . Ji.i ~ 

£:an e, an ep 1re new sen es of tes s: began. ...-. 
~ ~- ·;Jese wep5f nroken down into r e& arch and ¥' 

... ·'t)l... ·..-- • ,~ . ~ 
;!::~:d, !velopm t testmg; employmenf; ·and suit·i:c" 

rJ!I;'. ability . _!~ti:g ; and unit oper~~ ~ al empl ·~~ 
~: ment... st111,, . tf: ·t'!f 
r #-_{ . "!<_.., ;$( Tm DER R. & D. testi .f! the Ai ~ rce 

.. \,IV establishes six phas& ·: l 
...... . ........... ;t' l. Airworthmess an ... · quipmen hction-... d . JiCI':. • . .,.. 

k:J.: in cr tests, to etermn) unctwn a.J:/ 'dequacy 
&f';" 0 -:- ,.. <J)'---

J!/- and insure that ~-rt p1eering s ~cifi cations 

rl<' have been met. · _ · ~'iJ 
... 2. Contractor · _mpliance 1 .: .'_ s, to deter-

mine complianc. ;_,,ith perfor -~nee and han
dling specifica_ · -'ii·s establis!]_:· · n the contract. 

3. Design.- . .' nement t • ~ to eva luate new 
design cha "" prior to _;j , orporati on 111 the 
production . em. #if 

4. p Grmance au· ,stability tests, to ob
tain s . ' and ope,11 lonal instruction data 
on e -r ment comfi~' ed to production. 

:· .-,;;; 
5- . 11-wea ther. · ~s, to determine the capa-

bi · ~ and limi ~~ .. rons under actual or simu
la a climati c . tJ}~ itions. This encompasses 

.6und a nd fli .:t tests under adverse weather 
. · . ;:md iti ons a l'f' ~·provides adverse weather data 

,

fo r the haj_. : -ook. 
6. Fu ' ··~1al development tests, to deter

mine f 'O nal compatability, du rability, ac
' ceptabt ·-., o-f main tenance qua lities, and rate 

of pa :l'. 'onsumption of the equipment. Also, 
to d¢ ·· ·~ine the adequacy of initial person-
n e · · -Is a nd training requirements. 
~;- _ Jploy ment and suitabi li ty testing is aimed 

... -,_: 'evaluati on of operationall y confi o- urecl 
;;,·· f:_ iprnen t with its components, support items 

-r ''-' ...... 

_(}}~'! 
~'j

~u- ; 

. . the past 20 yea rs, the Air Force 
'D ong I ' u . c] ustr y 1ave pretty well solved the 

I In 
and t 1e f [ow temperatures at operatin rr 

I 15 0 . 0 
prob en But in low temperatures on the 
altitudes- ch new type of airplane is likely 

d ea . . h I o- roun ' I jdJosyncrasJe t at 1ave to be 
0 1 re op 1 1 to c e' t We c 1eckec out what we could on 

d ou · irone 1 then we took off a nd ran fun c-
. h o- rounc ' ll . . t e o ts on a equipment lll the air. What: 
ti ona! r;h ings d id we look for? Here are a 
sort o 

{e i~: E=· cr
1
• nes, gear, brakes, drag chute, con trol 

ll o d' . . . . air-con 1t10nmg, navJ gatJOn and fire-
systems, d I 

trol svstem : o t 1ey work afte r a th or
co n k ' ? 
ou o-h cold-soa mg · 

~Th ey cl o- r:very one of them. That air-

plane is hot stuff, no matter how low the mer
cury dips." 

0 NE test, guaranteed to demonstrate how 
well the intercontinental bomber oper

ates under icin
0
<> conditions involved sendin o-

' 0 
a water-loaded fl ying tanker aloft at the same 
Lime the bomber was being tested. Fine spray 
from the fl)rin 0<> boom doused the leadin o- edcre 

0 0 ' 

and entered the engines directly. At the alti-
tude fl own, the spray turned into ice immedi
ately. The bomber's crew reported that the 
aircraft can handle as much ice as will sti ck 
onto it, and keep right on fl ying. 

Perhaps one of the most unusual tests ever 
devised for an aircraft is currently being con
ducted at a southern manufacturing facility. 
A mammoth transport plane has been sub
merged in an 18-foot deep tank of water hold
ing 270,000 gallons. 

Two skin divers make three to four 30-
minute dives a da y inspecting the outer fu se
lage of the transport while it is subj ected to 
hyd rostatic fatigue tests. 

These hydrostatic fatigue tests-20,000 of 
them - seek to answer this question: how 
many high-altitude fli ghts can a pressurized , 
4-00-mile-per-hour turboprop transport com
plete before metal fatigue sets in? 

Consequently, engineers are literally sub
jecting the ship to "more than a lifetime of 
fl ying" under water to find the answers. 

Engineers now say that internal pressuriza. 
tion imposes a whole new series of stresses on 
high-altitude a ircraft. This wear-and-tear fac. 

tor is in addition to lonrr-recoanized in-fligllt 
" I d , . o o 

oa s o~ a contmuous or spasmodic nature. 
. An easily understood example of the fa. 

llgue fact~r occ~rs when a closed tube of 
~?othpaste ts contmuall y SCJueezed. Eventual! "{ . , . ( y 

· atJgue will cause the tube to rupture ; 
release tl I ' ano 1e paste at t 1e ruptured point -;-e=:====~J 

Exactly the same type of fati gue alfe 
newest types of " sealed" aircraft a-fter a~ar:r=.,e~=:=:::. 
number of fli ghts. The ne1 turboprop and 
turboj et transports a re internall y pressuri zed 
fo_r l~ e comfor t and safety of passengei:s ' "ho 
Will 111 the nea r future be crui sing 111 the 
tra to phere at :3.'3 000-foot altitudes-nearly 

twice as high as pr~ e11 t-day co mmercial trans
port fl y. 



Each time the jet craft of the future takes 
off and climbs quickly to high altitude, the 
fuselage expands slightly under internal pres
surization. When the transport descends and 
lands, the fuselage contracts with depressuriza
tion. This happens in all pressurized aircraft , 
of course, but the effect is more pronounced 
on the newest high-altitude, high-speed planes 
which will soon enter se rvice. 

Consequently, the aircraft industr y is con
ducting the underwater tests, which simulate 
the expansion-contraction cycle rapidly. One 
three-hour A ight in the air requires only about 
nne minute and 12 seconds under water for 
simulation. 

This fati gue testing is, of course, onl y one 
of a seri es of major tests which must be 
made on any new airframe. Because of the 
complexity of the systems necessa ry to mod
ern high-speed fli ght, the instrumentation re
quired to test them is intrica te to the Nth 
degree. This, in turn , means more time for 
testing to sati sfy the increasingly exacting 
specifica ti ons fo r an up-to-date aircraft. 

It is not at all unusual fo r an aircra ft manu
facturer to spend from 18 months to two 
years between prod uction of a prototype mod
el to prod uction deli very to the customer. 
This ti me is needed fo r experimental evalua
tion testing of all th e h ighl y sensitive sys
tems of an airplane under every conceivable 
fl ight condition. 

During such experimental evaluation test
ing, as man y as 800 dials, oscillographs, tape 
recorders, and television cameras are used to 
check out a new model. This instrumentation 
may weigh as much as fo ur and a half tons 
on an experimental model. 

"C()UR and a half tons of instrumentation 
r is exactly 12 times as much as the weight 
of the airplane that started it all- Orville 
and Wilbur Wright 's 1903 Kitty Hawk model, 
which weighed 750 pounds. 

Test eng ineers have also devised an " elec
trocardi ograph" to check di screpancies ·be
tween a pilot's report of a system malfunc
tion in the ai r and stati c tests of the same 
system on the gro und . 

This new " in-flight recorder" not only moni
tors 26 systems of an aircraft , but monitors 
26 elements of one of these systems as well. 
At the same time, it presents a graphic spli t
secon d report of each functi oning system dur
ing the flight. 

In effect, the in-flight recorder presents to 
the engineer just about what the doctor would 
give to his heart pa ti ent- an "electrocardio
graph" or tape recording complete with un
dulating lines, which when interpreted, tells 
how each system fun ctioned under a ny given 
set of aerodynam ic load conditions. 

T HE man ufactu re r predicts that more than 
$500,000 in labor and fli ght operations 

will be saved annually by the in-flight record
ing system. Eventually, the aircra ft manufac
turer believes, the system will be standard 
equipment aboard commercial a irliners. The 
"electrocardiogra ph" will provide operations 
at each route stop with a complete second-by
second history of the aircraft 's fli ght, giving 
them ample wa rning to take corrective main
tenance action. 

Outside of the obvious answer that it must 
be tested to p rove it will fl y, there a re several 
other not so well known answers to the ques
tion: Why are a irplanes subj ected to such 
prolonged and severe testing?-

Customer sati sfaction is one answer, but 
when the customer is America's national de
fense establishment, thi s answer is hardly 
enough. Fo r the customer is, in thi s case, 
every America n man, wo man and child. 

With a ircraft which can fl y 1,000 or more 
miles per hour now in mili ta ry service, the 
problem of heat dispersiqn is getting growing 
a ttention from aeronautical eng ineers. The 
faster a p il ot fli es into the " thermal thicket," 
the higher the mercur y readings become. At 
Mach 2, twice the speed of sound , the skin 
temperature of an airplane ca n reach 275 de
grees. At Mach 3, it leaps to 650 degrees, 
and at Mach .'i , hardened steel melts like 
butter in a fr ying pan. 

Air conditi oners powerful enough to cool a 
theater have been tested in experimental 
planes used fo r heat dispersion studies. F or 
the pilot of any one of these latest ultra-high
speed aircra ft is a mere human being, whose 
temperature range has definite limits. Every 
effort must be made to maintain the pilot 
inside his capsule, even though the outer skin 
of the aircra ft is subj ected to ve ry intense 
heating. 

Aircraft structures, i f they are to stand up 
to the punishment encountered in thi s " ther
mal thicket," must also withstand stati c tests 
rivaling the tortures of the Inquisition. At a 
West Coast a ircraft pl ant, engineers have de-

vised a triple-torture test in which a metal 
ring, simulating a portion of an aircraft fuse· · 
lage, is simultaneously h eated, cooled and 
subj ected to severe stress. The outside of the 
ring is heated to approximately 450 degrees 
by a battery of infrared la mps which encircle 
it. The inside is simultaneously cooled by 
cold ai r ·blown through perforated aluminum 
tubes, while hydra ulic devices pull at the-~ 
metal to simulate stresses which might be en
countered in fli ght. 

Aeri al television cameras have been brought 
into the testing picture, too. In a recent series 
of fli ght tests on ski gea r fo r a military cargo 
transport plane, a wide-angle TV camera was 
mounted in a clear plastic pod under the right 
outer wing. It relayed to the fli ght test engi
neer, riding in the cargo compartment, a con
tinuous picture of the acti on of the skis on a 
ten-inch monitor screen. 

T HE end result of a ll thi s testing, of 
course, is superiority in air power for 

peace or ·wa r. 
An Air F orce offi cer in the Air Materiel 

Command r ecently drew thi s comparison, 
which helps p oint up why today's airplanes 
are the best-tested product ever p roduced by 
man: 

"Walk into the showroo m of a n automobile 
dealer, and pay spot cash for hi s most expen
sive car. Drive it out onto the street, and 
start down the road during a rainstorm. 
Dollars to doughnuts yo u'll wind up with wet 
socks. You've paid maybe $4.,000 or $5,000 
for the b est automobile money can buy, and~ 
they haven't even made it waterproof. It leaks. 
around the windshield. 

" Then walk into an aircraft factory, and 
buy a fi ghter or a bomber. This baby has to 
go hurtling through the air at maybe twice 
the speed of sound while carrying enough .fire
power to wipe out Seattle or Detroit. And 
when it fli es through a rainstorm, each rain
drop hits the windshield like a rifle bullet. If 
that windsh ield weren't completely watertight, 
all our pilots would be blinded. But we haven't 
had a windshield fa ilure yet, and I don't be
lieve we will. The aircraft industry believes 
in testing the product before it reaches th~ 
consumer. Then we test it again . By the time 
it flies operationally, we know it's good." 

It has to be good. In the final analysis, 
national survival may depend on its ·being 
good enough to do the job it was made to do. 

ENGINEERING TEST FLIGHT 

2.5 hrs. 

250 hrs. 

1500 hrs, 



USAF Obtains Top 
Management 

AIRCRAFT WAGES 
250-----------------------------------

(Continued /rom page 1) 
w eap o n. The r e i s no other indu s try 
whe r e g r eate r d e mands a r e m a d e o n 
managem e nt. The military n eed s a nd 

•

d e mand s th e hi g h es t ca lib e r of 
m a na gem e nt. Th e d a y tha t w e b e 
come content with second-class man
agement is the day that we will s tart 
producing a second-class Air Force. 

There are several different types 
of s p ecifi c contrac ts u sed in Air 
Force proc ure m e nt. Th e princ ipa l 
t y p es are: 

l. Firm Fixed Price 
2. Fixed Price with Redetermi-

nation 
3. Fixed Price with Incentive 
4. Cost Plus a Fixed Fee 
5. Cost Plus an Incentive F ee. 
The Air Force, of course, would 

prefer to use the Firm Fixed Price 
type of contract in all its procure
ment. This typ e of contract is based 
on stable s pecifications, adequate 
competition with suffici ent produc
tion experience to se t firm pri ces . 
But these ideal factors do not always 
obtain. In these cases, redetermina
tion and incentive clauses are util
ized. A redetermination contract is 
based on a fixed price, but an op
tion is reserved for future price 
changes. In many cases the final 
price is lower than the original es
timate. 

Both the fi xed price and cost-plu s 
with incentive contracts are widely 
~sed in our airframe purchasin g. 
~~he incentive typ e contract is a p_ar

ticularly handy tool for rewardm g 
superior performance. This provides 
a formula for computin g the distri
bution of savin gs below or cost over
run s above the original target costs. 
In the firs t production runs, this 
variance of savings or cost may be 
divided between the government 
and contractor on a 95-5 per cent 
ratio the uovernment retainin g 95 
per ~ent of th e savings. As addi
tional contracts are let, this ratio is 
usually increased with the division 
reachin g as !ugh as 70-30 per cent. 
However in th e la ter contracts, pro
duction ~echniques have been th or
oughly developed and the contractor 
is hard-pressed in his search for 
new methods of reducin g costs. 

During national emergencies it is 
necessary to use contrac t short cuts 
to sati sfy th e war effort. These are 
not always economical. They have 
only th e virtue of speed. I? th ese 
emer gencies we do need reviews of 
all elements of cost a fter the con
tract has been performed. Today, 
however we are largely conve rted, 
in our 'contrac t techniques, to a 
s tabilized peacetime eco nomy. 

Today's contrac t~ a1:e fa ir to. th e 
buyer and seller alJ ke ~n th ~ van ous 

Aitua tions th a t occur 111 An· Force 
(~rocuremen t . Th e~ a re fair beca~I se 

and managerial skill s in volved in 
each weapons sys tem. A fin al review, 
takin g into account all fa ctors, is 
promptly made when th e co ntract is 
completed. 

The Air Force is engaged in a 
continuous program of encouragin g 
its contractors to in vest th eir earn
ings in additi onal facilities. These 
contractors would be necessarily 
chary of committing their invest
ments into fa ciliti es for development 
and production of military materiel 
if they had to proj ect their invest
ments against th e unkn own qu antity 
of a reassessment made years after 
contract completion. 

The Air Force recently opened the 
USAF Advanced Pricing School a t 
Santa Monica, California . Here we 
are going to give additional instruc
ti on to our procurement offi cers on 
sound pricing. Buying is a job re
quirin g grea t skill and the Air Force 
wants professional buyers. Pricing 
and th e type of contrac t used are 
interrelated and must be considered 
togeth er. We are departin g from 
blind reliance on the math ematical 
or acco untin g approach to pricing, 
based on wh a t the pro.duct has cost 
to a more positive pricing philos
ophy of what the product should 
cos t. The aircraft industry has been 
very cooperative in makin g the 
school a success. Representatives of 
industry are participa ting in th e in
struction and conferences. Air Force 
officers will visit plants to relate 
th eir pr icing techniques to actual 
production processes . of a day-to-day revJew of costs whi ch 

ta.ke into acco unt the si t uati o~ th a t 
existed a t tbe time of a particul ar 
expendjture. Militar y proc urem~n t 
officers have worked intimately w~ th 
many contractor over the en tire 
period of the contrac t which, in cases 
o f long product ion runs, may have 
a life of several years. Th~se close 
re la ti onshi ps enable the A11· F~rce 
to know the h igh degree of techn1ca l 

There is one firm yardstick tha t 
govern s every ac tion by manage
ment : Will it reduce costs or eco
nomically improve the q uality of the 
prod uct ? T he Air Force, with its 
con trac t techniques, direc ts i ts e f
forts toward creating an a tm osphere 
o f incentive where every manage
ment decision will he measured by 
thi s yardstick . 

Remote Control 'Copter 
Possesses Memory 

A hi ghly sensitive "drone" heli. 
co pter which will exec ute commands 
transmitted by a ground controll er. 
and which possesses a "memory" 
unit as well , has bee n developed by 
the U. S. aircra ft industry. 

The remote control system of th e 
unusual helico pter was developed 
a fter four years of experim entation 
by an aircraft manu fa cturcr und er a 
joint Arm y-Navy program . Such ex
perimentation is a normal practice 
in the aircraft industry, which con
tinually seeks better performance for 
th e nation's armed servi ces. 

One of t.he more unusual features 
of th e system li es in its a bility to 
" remember" an order and carry it 
out even though the ground control 
station is secured. The elec tronic 
signal will continue to operate th e 
drone until anoth er signal is re
ceived. In this mann er , control of 
the 'co pter ca n be passed on to a 
cha in of control s tations or to 
another airborn e helicopter. 

The drone helicopter demonstrated 
mounted a television camera in its 
nose, permittin g the ground control
ler to ca rry out ex tensive reconnai s
sa n~e over u~familiar or enemy-held 
territory. Smce the heli co pter can 
be operated entirely by th e crround 
co ntroll er without th e n eces~it y of 
it s being manned durin g fli ght, it is 
expec ted also to be useful i n aeri al 
monitorin g of areas damaged hy 
nu clear wea pons. 

In addition to these advantages, 
the use of th e TV camera wo uld al so 
ena ble th e ground controll er to land 
the heli co pter sa fely in remote a reas 
to deli ve r cargo. troo ps and sup pLes. 
or to rvac ua te th e wo und ed. 

'Flying Seat' Aids 
Safe Ejection 

. Development of a new pilot ejec
lton system incorporatin cr a "fivin cr 
seat'' with a '' bug defi~ctor" 'will 
P: rmit pilots to escape safely from 
<H=cra ft fl ying fa ster than 1.500 
m1les per hour, according to the 
manufacturer. 

The parachute -equipped "Hyin cr 
" I " s~~t 1as complete aerod ynamic sta-

bJ_JILy and windblast protec tion , and 
w_J!l e nable jet c re 'v n1 e mbe rs to 
e j ec t ·w ith sa f e ty a t s trato s phe ri c 
h e ig hts and at s p eed s up to fll[ac h 2 
and as l o w a s 4 00 fee t at 850 miles 
p e r hour. 

. E x te n s iv e d esi g n e valuation and 
Wind tunnel tes ts have already been 
success fully completed with one
tenth scale models, and full- scale 
t~sts. are . currently underway by 
ej ectmg the seat from the rim of a 
precipice at ultra-sonic speed by a 
rocket-prop elled sled. 

. To operate the "Hying seat," an 
a ir crew member need only pull up 
o? a D-shaped ring located between 
lu ~ fee t. From that point on, every
thmg happens automatically. Knee 
guards snap into position to prevent 
leg s preadin g and to counteract the 
effec t of outward airloads. Arm sup
port webbing flip s up to prevent 
outward movement of the arms while 
allowing airloads to offset inertia 
forces. Metal s tirrups pull the feet 
close to the body and hold them se
cur_ely until tim e of man-seat sepa
ratJ?n. Lateral head supports clamp 
agamst the sides of the helmet to 
relieve neck loads. 

Immediately a fter the device has 
cleared the plane, the " skip flow 
generator" telescopes forward and 
the seat's side vanes swing open. 
~he "skip flow generator" operates 
l1ke a " bug deflector" mounted on 
the radiator ornament of an auto
mobile-protec tin g th e crew mem
ber from air blast damage in much 
th e same manner that the "bug de
fl ector" prevents flyin g insects from 
hiLLin g a car 's windshield. 

The seat will then " fl y" complete
ly stabl e, until a parachute attached 
to the seat opens automatically at 
a predetermined altitude and air
s peed. After the parachute opens, 
the sea t se pa rate and fall s free. 

Big Move 
An idea of the cnOI·mity of 

air travel in 1957 becomes ap

pm·cnt with the confident an

noHncc mcnt by a single airline 

that it will lly 2 million pusscn· 

gc •·s to 1\'Iiami be fore Jan. 1, 
1958. This is the c •ruivale nt of 

fl ying the e ntire populatio n of 

Los An geles, De troit or Phila

delphia to Miami in a s ingle 

~·ear-yet this i · the p1·cdiction 

of o nly o n e airline operating 

in to th e F lm·ida resort ci ty. 
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NATO Forces May Soon Be Equipped 
With U.S. Missiles for Defense 

During the fi scal year 1956, th e 
United States obligated approxi
mately $2.500,000,000 as its contri 
bution to the Mutual Security Assis
tance Program, and in the first six 
months, more than 50 per cent of 
those fund s were for aircraft a nd 
aeronautical items, accordin g to Air 
Force Lt. General Leon W. John son. 

Speaking at a dinner sponsored by 
th e Aircraft Industri es Association 
for military attaches of the free 
world in Washing ton, Genera l .fohn
son declared, " Of thi s $2.5 billion 
total. over $840 million were obli-
2:ated or r eserved by the Department 
~ f Defense for direc t military assist
ance, and $1% billion were obli ga ted 
by the International Cooperation 
Administration for other than direct 
military a ssistance. 

" During th e first six months of 
1956," he said , "almost $2 billion 
dollars worth of military equipm ent 
was shipped to nations cooperatin g 
in th e mutual defense of the free 
world . Over 50 per cent of the va lu e 
of th e military deliveri es was . mad e 
up of planes and Air Force items. 
Some 4-0 per cent o f this amount rep
resented tanks. ammunition. a rti 1-
lery and other .ground forces. equip
ment. Ships, naval aircraft and 
other naval items ma-de up the re
mainin g 10 per cent. These de
liveri es brou ght th e cumul a ti ve tota l 
of military equipm ent furni shed to 
o th e r fri endly na ti ons since th e be
ginning ( in 1949) of the mutua l de
fense ass is tan ce progra m to a total 
o f over $20 billion. Thi s is a lot of 
mon ey. In ever y day la nguage. if a 
man went into business durin g " Yea r 
One" with $1 billion and los t $1.000 

1 per day every day, he would be in 
business for 800 more years. 

"Th e free nations of th e world 
have." General Johnson continu ed, 
"as a r esult o f our finan cial help, 
enormously inc reased th eir ca pabili
ties to defend th eir liberties. Thi s 
in crea sed capabi lity on th eir part, 
togeth er with our ability to re tali a te 
in s tantly, ha s thu s fa r de terred any 
wou ld-be a ggressor from s triking 
aga inst th e free world. 

" Our sec urity depend s in ve ry 
" reat meas ure upon scientific a nd 
~ecru10log i ca l s uperiority . Thi s sup_e
riority mu st be mainta ined , and Jn 
thinkin g of this it is well to r emem
ber th at our partners have a va st 
reser voir of scientifi c and techn o
loo·ical skill s a nd faciliti es to s upple
m: nt our ow n. U nd er one program , 
th e U nited S ta tes l_1elp .- the 1~. to 
ma intain thi s reservo J_r ~y prov1d1~1 g 
techni cal advice and ltm1ted fin anc1al 
, - · ~ tan ce in work on selected prOJ-assL . . f E 
ec ts initiated_ by scJentJ sts . o ' uro-

·otJntn es. Be fore too long. 
pean c A'fO f 

1 . to see th e N · orce we 10pe d 
. d with more mo e rn wea p-

eqLJJppe l· a" th e 'Corporal ,' 'Hon est ons . uc ' , , 
J oh,n,' 'N ike.' a nd 'Mata dor. 

" If we can maintain our s treng th 

d de t-eJ· ao-o- ression. th en we ca n 
a n . "'"' . l . h 
move forwa rd confident IY. lk~to t e 

f ld . 11L1cJear a ue- t llll ·mg not 
un o m g "' . 'bl d 

h in te rm s of the tern e e-
~o muc 

1 1 t 
~tr u c ti ve power of t te atom. ~ u 
rath er in tf'rm s of it8 broad pro mise 

of a better future for a ll mankind . 
We can look forward to a new era 
of peace, freedom and justice amon g 
all men. 

" In thi s respect : NATO today is 
a principal in strum ent poised for 
peace. NATO toda y binds over 450 
million peo ple togeth er in one co m
mon obj ec tive- to be free a nd to 
li ve in peace. NATO toda y main
tain s the integrity o f the most sens i· 
li ve politica l line in the world- th e 
4.000-mile lon g line between it and 
th e Sovie t bloc.'' 

MATS Crosses Oceans 
100,000 Times 

In August, 1956. planes of th e 
Mi lit a ry Air Transport S e r v ic e 
passed the 100,000 ocean-crossin g 
mark. Thi s mea nt th a t th e big trans
port planes operated by MATS have 
avera ged an Atlantic or Pacific 
crossing every 48 minutes since th e 
crea tion of the MATS comma nd in 
mid-1948. 

In 1956 a lone. however. an un
precedented figure of one trans
ocea ni c fli ght every 23 minutes wa s 
set. 

What helped es tabli sh thi s new 
record were upheavals in the ear 
East and in Hun ga ry. MATS under
too k spur-of-th e-moment ai rl iftin g 
opera tions to deploy Un ited ation s 
troo ps to th e S uez a rea. and " Opera
lion Safe Haven" in whi ch th ousand s 
of r efugees from Communist tyrann y 
in Hun gary were fl own to new homes 
in thi s country. Both opera ti ons were 
comple ted success full y by MATS' 
g loba l operati ons. 

Lt. Gen. J oseph Smith , MATS 
Commande r, declared that " these 
two airl ifts. ordered on a moment's 
notice. a re d ramatic. first-h and proof 
th a t demon strate the state of r eadi
ness mainta ined by MATS. Once 
aga in. th e need for a combat-ready 
tra nsport comm a nd tra in ed to divert 
its ac tiviti es qui ck ly in th e event of 
any emergency has been emphasized . 
Des pite th e o perat ion of these two 
a irlifts. th e day- to-day mi ss ion of 
tran sporting military personn el of 
the Army. Navy and A ir Force. plus 
pa ti ents. mail. depend ents, an-d pri
ority ca rgo, s till was accompli shed.'' 

Over a ll. MAT S tra nsport. a ir r es
cue. a ir evac uati on. wea th er. and 
other aircraft logged 1,190,000 hours 
durin g 1956- a n inc rease of . ome 
20.000 hour · ove r record-breakin g 
1955. Once aga in. tran sport ope ra· 
ti ons acco unt ed for half th e total. 

Ever y hou r of th e day. MAT S a ir
lifted abo ut 100 passengers and 
nea rly 20 tons uf cargo for all 
branches of th e De fense Depa rt menL 
Accident · we re redu ced by 18 per 
cent ove r 19.5.5 for an a ll-t ime low of 
ap prox ima te ly five accidents for 
every 100.000 fl yin g hours. Thi s is 
a tr ibu te not only to the fly in g acu 
men of MAT S airm en , but a"lso tu 
the superiorit·y of the equipment 
fl ow n by MATS, all manufactu red 
by th e ai rc ra ft i nd u ~ t ry o f Ameri ca . 

Designing Economy 

Rugged Tests Prove 
Engine Reliability 

A new turbopropell er engine 
which is slated to become stan dard 
equipm ent as th e nation 's airlines 
convert to th e fa ·te r ty pes of pro
pu lsion , has already proved itself 
hail-safe and chicken-safe. 

Engin eers tes tin g perform a nce of 
th e new powerpla nt wond ered wh at 
would happen to the engine in fli ght 
if it encountered a hail ~torm . They 
fired ha il stones-some as large as 
baseballs- into th e engin e at 425 
mil es pe r hour. Through a series 
of 20 tes ts. th ey learn ed the power
pl ant was und a unted by ha iL 

Nex t, th e engin eers beca me con
cern ed a bout th e pos ible effect of 
fl yin g a propj e t through a flock of 
birds. They hurled a chi cken car
cass int o th e path of th e en gin e. 
The propje t's compressor just gulped 
i t down li ke a ga rba ge di s posaL 

S ugge. ted motto for the new j e t 
engine : "Neither snow. nor ra in . 
nor heat, nor gloom of ni ght. nor 
chit;kenst orms, s tays th is engin e 
from th e swift: completion of its a p
po int ed round s.'' 

Light Waves Used 
for Measuring 

H ow close is close? A research 
engineer for a major a ircraft engine 
manufacturer has devised a methocl 
to measure with compl ete accuracy _ 
up to one- tenth of a millionth of an ( 
inch-approximately a 30,000th part 
of th e thickness of th e sheet of paper 
upon wh ich this s tory is told. 

Intense inte res t on the part of the 
United States government and t_he 
a ircraft industry- in fact all major 
indus try- in th e new capabi li ty is 
acute because prec1sJOn r equire
ments of modern machinin g opera
tions are demandin g a degree of ac
curacy neve r before obtained. 

Na ture's own yardstick, the wave 
length of li o-ht is the tool whereby 
this fin e de;re~ of measurement can 
be achieved . An industry-govern
ment research team is already at 
work devisin o- a uaue ca pable of 
ga ging to on~-tenth ~ f a mi.llionth 
of an inch. The project involves 
de te rminin g mea ns to control tem
peratures to one-hundredth of a de· 
gree Fahrenheit; controllin g humid
ity ; vibration; and barometric pres
sure. 

With the development of the n_ew 
gage, a deo-ree of manufactunng 
accuracy hitl1erto unknown will be 
ava ilable to industry. Precision. of 
this caliber will result in longer hfe, 
more effici ency, ease of assembly a~d 
lower manufac turin o- costs of mr
c ~·aft , aircraft en gin~s, guided mi s-~ 
s lles a nd the ir components. 

Booklet on Aviation 
for Children 

The implica ti ons of livin g in the 
j et world o ( tomorrow a re vividl y de
scribed in ] ets, one of several bo~k
l ~ t s published by the Na tional Av.a
twn Educat ion Council , a non-profit 
organ ization dedi ca ted t:o strength
enin g th e edu cational foundation s of 
Ameri can youth li ving in the air ~ge. 

Gra phically written, J els po~nt s 
out a ll th e skill s, tal ents, a nd t_ml e 
required to develop from a design
er 's dream. th e s l ~ek . stream lined. 
sup er-plu s j e t aircraft that will make 
tomorrow a twelve-hour world- a 
small world- but a good one, if the 
peo pl e in it are o-ood neighbors. 

S trikin g i llu st~ations dep.ict the 
vari ed processes involvecl in creat· 
in g thi s la tes t av ia ti on wonder
drawin ~t s based on what plane is to 
do, testino- small model in wind tun
nel , prot; type fli ght by tes t pi_l? t, 
~ ncl finall y mass production utdi z
m g the ab iliti es of thou sa nd s of 
people. The booklet desc ribes th o 
mechanics of a jet engine in easy. 
unde rstand a bl e lan gua ge. a nd the 
reader is l e ft wi th th e final thought 
" How ~a n you help thi s to be 
bette r Je t world ?". 

An excellent suppl ement to th e 
study of soc ial a nd ph ysical sc iences. 
f _ets tell s an exc iting a nd inform a
tive story. 

Design ed primarily for the 10 to 
14- age group , thi s two-color booklet 
1~1ay b~ obtained by writin g t~ DI . 
Eva n Eva ns, Executive Direc toJ • N_a
tional Av iation Education Co~uJ c ;'-
102!) Conn ec ti cut Ave., N. W., Wa , _ 
in g ton 6, D. C. Price is 50 cent s. 


