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UNIQUE SPACE PLANS CHALLENGE INDUSTRY 
PLAN ES /AEROSPACE 

TURBOJET AIRLINERS 
90% LOAD FACTOR 

PISTON AIRLINERS 
60% LOAD FACTOR 

New Logistics Plan Proposed For Services 
A comprehensive repor t, propos­

in g a system to im prove th e inte r-
cha nge of logistlc • in fo rm a tion be­
l ween th milita ry se rvices and in ­
dll slry co ntractors, has been com­
ple ted by a governm ent-industry 
tea m. 

Logisti cs experts es tim a te th a t sev­
eral milli on doll a rs ca n be saved 
a nnu a ll y by using electronic data 
processin g equipment to mainta in 
acc ura te, up-lo-the-minute record 
o r t!J e tho usan ds o f pa r tH uud d •sig 11 
cha nges in vo lved in today ' weapon 
sys tems. 

T en mon th s o r intensive re .;ea rch 
and tes tir1 g were requ ired to prepare 
th e r eport which will be ubmi tted 
to the Depa rtment o f Defense nex t 
month . 

H e re a re ome of the adva nta ges 
the new sy · tem offe rs : 

J.. Da ta t ra n mi . ion speed a nd 
accu ra cy will be ub ta nti a lly In ­
c rea ed. 

2. Data intercha nge ca n be ex­
pa nd ed to inclu_de Reveral ma nufa -
ture rs involved 111 th e sa m co ntrac t. 

.3 . Va ria tions in curr nl method 
of. da ta in terchange will be elimi · 
nated . 

A t udy of the de tails of th i pro-
po aJ provides a hi gh deg ree o [ com­
pli an ce with . both th e in t en~ . and 
deta il ed proviSIOns of the m1htary 
servic 5 upply do um ents. 

Th proj ect was fi rs t ta rted more 
than two year · ag:o when th e Air 
Mater iel Co mm a nd req ues ted th 
Aeros pace l~Hii l s lri 1:s . A~ oc i ati~n. to 
parti cipa te 111 plannm g the utdJZa­
tion 0 { mechani zed data equipment 
in Jog i · ti c~ . 

A Logisti cH S tud y Group was 
for med, co mposed o-f A ir Foret mem-
bers and r epresenta tives from sev­
era l a irc ra ft and miss il e co mpa nies­
La te r th e g roup wa s el(;pa nd ed to 
includ e representatives from the Ar­
my, Navy and Departm ent of Defense 
and other industri al associati ons. 

Poli cies se t hy thi s group served 
to gui de a task force known a th e 
M ilita ry / Industry Logistics Da ta 
Development Unit (MILDDU). This 
~~: roup viHited th e rnili ta ry ofli ·es r -
spons ible for logistic , and manu­
fac turin g compani es . Studi e o f 
avai luiJi e equi pment und techn iq ue!:! 
we re made. 

U tilizin g the pertin ent da ta sys-

Air Traffic Reaches 
New High in 1958 

Air t raffic at a iq ;ort a nd a long 
the a ir ways reached an all -time hi gh 
du r in g 1958, tb e Federal Av ia ti on 
Agency repor ts. 

La nd ing an d takeoffs a t th e 213 
t raffic co ntrol towers op erated by 
the fAA tota led 26,599.719 fo r the 
year- a _ix per cent incr ea e over 
the prev iou s yea r. Genera l av ia tion 
opera ti ons were up 16 pe r cenL 
whi le mil itary oper a tion were dow n 
- ix per cent a nd a ir carr ier opera­
tion s, beca use of in te rrupted ser v­
ice due lo a irli ne strikes, w r e down 
two prr cenl. 

Chi ca.,o (Mid way) Airport con­
tinued to be th e busie t a ir por t in 
the co untry in both total operat ions 
and ilin rant operali on . 

tem in formation ~ain ed from contact 
with various mi l itary and indust ry 
organi:ta tlons, lt was fo und tha t a 
sin gle data excha nge system could 
he designed 11 sin g a sta nd a rdized 
punch card record length as the 
base for development. The use of 
pun c h e d ca rd , m ag n e ti c a nd 
punched paper tape and hard copy 
(ma nual ) tran mi ssion has been 
ta ken into considera tion in th e de­
s ign of thi s sy tem. Consid era tion 
has also been given in th e design of 
fo rma ts to permit immed ia te use o f 
the da ta fl ow ystem by both mili­
ta ry and industry or ga niza tions. 

T hi s pro posal has a its primary 
di tin gui shin g charac teri tic, the 
provisions for in tercha nge o f log is­
tics support da ta in two-way tran s­
mi ssion between th e military ac ti vi­
ty a nd th e indu try contractor, and 
to p rov id e for its uni versal a p pli ca­
ti on to th e everal level o f da ta 
process in g capab ility which ca n ex­
iot at th e two te rmin a l o f the " tra n -
m i ~s i o n lin e." 

Th e sy tem fea tur A xibili ty a nd 
appli ca bility lh rough th e s: an dard i­
zat ion of data element , and a lso 
prov ide for ex pa ns ion of th e y te rn 
to othe r fi elds through it cod in g 
and co ntrol str uc ture. 

F uture p la ns for thi p ropo al a f­
ter its expected accep tance by 1he 
De partm nt o f Defen e includ e­
se rvice te ting in the fie ld und e r 
va ri ou "ca 1 a bi lity-com bina ti ons." 
Thi s is to be fo ll owed by ex len ive 
im plemen tation with both mi l ita ry 
a nd indu t ry organi za ti ons. La te r it 
is ex pec ted that tbe principle a nd 
techoiqu '· pre en ted in th is p roposal 
wi ll be ex tend d to o1her func tions. 

New Terms Give 
Look at Future 

The fanta stic space and missile 
proj ects under way in the aerospace 
industry a re so unorthodox that un· 
usual descriptive terms, which pro­
vide a glimpse of the fu ture in space 
exploration and wea ponry, a re be ing 
created almost daily. 

T he Defense Departm ent's Ad· 
vanced R esearch Proj ects Agency 
recentl y li sted the ir current con ­
tracts which range from " Elec­
tronically S teera bl e Array Radar" 
to a study o f "Mi sil e Phenomenol­
oay" 

"'ihe bulk of the ARPA contrac t~ 
have been ~ss igned to the· aerospace 
industry through pa rticipulin g mili ­
ta ry services. This agency which 
was establ ished in F ebruary 1958. 
has us its ussignmt:nt the direction 
and performance of certain ad. 
vanced resea rch and development 
proj ects, W hen a project ass igned 
to ARPA has reached the develo p· 
ment sta ge, th e Secretary of De­
fen ~e &ssigns its produ ction &nd op­
erational control to one or more o l 
the military departments. 

Work on such exotic problems as 
an " active repeater communication 
sa tellite," a " pl a'S ma electron tud y" 
and an "artificial elec t ron clouds 
study" is r eported by ARPA. 

H ere are some of the majo r proj­
ects bei ng handl ed , to a la rge ex­
ten t, by th e aerospace industry: 

P roject Defender is th e des igna­
tion for th e entire effort in th e fi eld 
o f ballistic missile defense, and its 
goa l is a fea ibl e system f{) r balli ti c 
mi ssil e defense coverin g a peri od 
extendin g to a bout 1980. Included 
in thi s pro ject is "G LIPAR"-Guid e 
Li ne Identifica tion P rog ram fo r 
Anti -Mis ile Hesea rch . Thi s element 
o f th e pr ogr am i specifi call y a im ed 
a t enco urag in g hi ghly imagin a ti ve. 
un orth odox idea a nd pl a ns which 
co uld pay <"l ff wi th sy tems to defend 
aga in t presen t a nd future meth od .; 
o f deli verin g n uc lea r wea pons on 
U. S. ta rget . 

Proj ect M idas i et up to develop 
an early warnin g sys tem aga in I 
halli ti c m i s iJ es attacks. based on 
lh e u e o f atelli tes. T he p roj ect 
will in ve Li ga te the u e of in fr a- red 
en in g device to detect enemy mi · 
·iles a t th e time they leave th e 
la unchin g pud . 

Project Transit will ex plore the 
p lan l<~ use sa te lli te for n avi ga· 
t io nal purp oses. Thi te::h niq ue will 
p rov id e an instu n tan t ous. a ll wea th· 
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8000 PARTS 
PER CUBIC FOOT 

600,000 PARTS 
PER CUBIC FOOT 

TODA Y'S TV SET CONTAINS 8,000 
PARTS PER CUBIC FOOT. GOAL OF 
THE AEROSPACE INDUSTRY IN MINI­
ATURIZATION IS 600,000 PARTS PER 
CUBIC FOOT. 

A NEW BOMBER AND AGHTER 
NOW UNDER DEVELOPMENT WILL 
REQUIRE APPROXIMATELY 20,000 
SUPPLIERS. ·• 

Aerospace Quote 
"With the great responsibility 

we have to defend the United 
States we cannot discard our tried 
and proved manned aircraft 
weapon ystems until we find 
omethin g that we positively 

know i better. We know that the 
manned systems we have in the 
Air Force today are dependa-ble 
and can do the job. 

"Regardless of the progress 
we ha ve made in missiles the 
manned aircraft of the Strategic 
and Tactical Air Commands to­
day are the greatest deterrent we 
have in the world against ag­
gression. 

_"While_ mis iles are being and 
wdl be mtegrated into the Air 
Force inventory a fast as they 
are_ rea?y. to effectively perform 
the1r mi SSIOn we will con tinue in 
the future to have a mixed force 
of manned aircraft and missiles 

" I cannot fore ee the day whe~ 
man will ever be completely re­
placed ~y a rob?t equipped with 
electromc brains. Electronic 
black boxes will never be able 
to think, exerci e judgment or 
make spot decisions li'ke the hu­
man brain."- Lt. Gen. Roscoe C. 
Wilson, Deputy Chief of Staff 
Development, USAF, May 15: 
1959. 

A. SUPERso 
BOMBER RE NIC FIGHTER-
2,000 000 QUIRED ABOUT 
HOURS FRo!NGINEERING 
ARST FUGHT DESIGN TO 
W COMPARED 

ITH 87,323 FOR A WORLD 
WAR II MODEL. 

PLANES /AEROSPACE 

Spacecraft Controls 
Are Simulated 

Scientists in an aerospace com­
pany are investi gating methods of 
controlling futur e spacecraft in an 
open framework machine that looks 
like something from a carnival mid­
way. 

Called a reaction control simul a­
tor, the odd-lookin g machine is one 
more step in the company's drive to 
provide the tools with which to ex­
plore the universe. 

Since there is no air beyond the 
earth's atmosphere, ordinary aero­
dynamic controls such as rudders, 
elevators or ail erons acting on an 
air stream would be useless. 

In current experiments with the 
simulator compressed air is being 
used for control. Blasts of com­
pressed air released from various 
nozzles on the craft cause it to 
change direction. 

Other methods of control will be 
tried. Flywheels and large gyro­
scopes are among the e. Forces re­
ulting from accelerating a fl ywheel 

or gyroscope will cau e the vehicle 
to move in t.he opposite direction. 

The imuJator can be adapted to 
represent a whole range of space­
craft of different size . Thi i done 
by varying the position and size of 
metal weights. 
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Reliability of product has long been the distinguishing design and 
production tradition of the aircraft and engine industry. Its engines 
and airframes carry service guaranties that are unequalled by any other 
industry. For example, a transport aircraft first produced more than 
25 years ago, and still in service, continues to receive the services of 
technical representatives of the engine and airframe manufacturers. 

H owever, reli abi li ty in the missile and space vehicles pwduced by 
the aerospace industry has acquired a finely honed definition. The 
goal, of course, is perfection in every part, subsystem and system of 
the missile of spacecraft. But absolute perfection in each of the thou-e 
sands of individual pa rts that go into a missile is a n elusive and irh­
measurably difficult goal. The stakes are en ormous, because without 
the unrele.~ting search for reliability our vital weapons system would 
fail to function. 

A chart on page . 8 of this issue of P lanes-Aerospace graphically 

illustrates the problem. Theoretically , if a componen t part is 99 per 

cent reliable, thi s means it will fun ction as intended 99 times out of a 
hundred. If ten of these critical components are assembled into a single 

unit, the reli a·bi lity fa ctor of the unit, by mathematics, is only 90.4 
per cent, or ten out of every one hundred .. units would fai l. The failure 

rate soars fantastically as additi onal parts of onl y 99 per cent reliability 
are added to the unit. In the case of a guided missile with one thousand 
parts, each of which is 99 per cent reliable, the reliability of the com­
plete missile shrinks to less than 1 per cent which means that theoreti­
cally only one out of every hundred missiles would function. Even the 

momentary blinking of some tubes, a minor thing that would only ·mean 
the temporary fadin g of the picture in a television set, is enough to 
make a missile miss its target by a wide margin. 

The aerospace industry is abundantly aware of this critical factor, 

and has developed and continues to develop unique quality controls. 
Reli ability starts at the design engineer's drawing board and continues 
throughout to the final installation in a complete weapon system. In 
fa ct, reli ability h as become a sepa rate branch of engineering in the 

' 

aero pace industry. Each engineering change is aimed at more than 
increased performance. Of eq ual importance is that each change in e 
design must boost the reliabi lity factor of the component. 

The chief engineer for an aerospace company recently estimated that 
if comparable quality control and reliability techniques used in the 
industry were applied to the automobile and household appliance in­
dustries, one of the " low-priced" three cars would cost about $25,000, 
and a vacuum cleaner would cost several hundred dollars. 

The aerospace industry is responsive to the reli ability requirement, 
and must lead the way in thi s vital area in the design and production 
of air and S)Jace vehicles. 



AIR TRAFFIC BLUEPRINT 
By E. R. QUESADA 
Acim.iuistrator, Fed eral Aviatiou Agenc,· 

E. R. (Pete) Quesada is the first Adminis­
trator of the new and 
comprehensive Fede ral 
Aviation Age ncy. He is 
responsib le for mod ern­
izing th e fed e ra l ai rways 
system, directing air 
traffic control of civil 
and mili t ary aircraft, 
controlling the a ll oca­
tion of air space, and 

bot h issuing and enforcing a ir safety re g u­
la tions. Mr. Ques{,da ,was born in Wash ing­
ton, D. C ., a nd attq\'Aed the Un ive rsity of 
Maryl a nd and G eorg etown Uni ve rsity. In 
1924 he e nlisted in the Army and rose from 
privat e to Se cond Li e uten ant to Li e ute nant 
G e ne ra l. During World W a r II he se rved as 
Commanding G e ne ra l of t he 9th Fighte r 
Comma nd , a nd di rected t he Ame rican air 
~ ffort prio r t o a nd du ring t he in vasi on of 
Norma ndy. 

-, 

0 T£ of the n~ o _t important task confront­
in " the a 1a t1 on world toda i the de­

ve l opm~l t of a modern , effi cient system for 
controllina the greatly increa ed air traffi c 
over the domesti c United States. 

Over the last two decades, air traffic ha 
grown at a phenomenal _ rate. Aircraft ha ve 
increa ed nearly fourfold in numbers and, at 
the ame time, their hourl y uti lizations have 
gone up harply and their peeds have in­
crea ed considerably. 

During thi period of o- rowth _ the nation's 
a ir traffic control ) tem wa u~a ble to keep 
pace with the tra ffi c ri e. It became bad ly 
outmoded and constituted a bottleneck to de­
velopme nt of air comme rce. Moreover , the 
advent of the jet in mi litar y operation , wh ich 
is also now beco ming a n increa ing factor in 
a irline opera tion , brotwht about a g rea t di -
par ity in the relati,·e sp ed of air ~pac users, 
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Survey is designed for high pre­
cision in areas of great activity. 

which did not exist in the past and which will 
become further aggravated in the f_uture. 

In recent years, the Federal Aviation Agen­
cy and its predecessor organizations have 
made good progress toward rebuilding the 
air traffic control system. A number of mea­
sures designed to make more efficient use of 
the available airspace have been put into 

· effect, and many milli ons of dollars worth of 
new equipment has been ordered and installed , 
and there is under way an energeti c research 
and development program designed to bring 
forth better equipment for control purposes. 

T HE problem, however, is not merely to 
catch up . Air traffi c has by no means 

reached its peak; it wi ll continue to grow. 
The task , then, is to develop the best possible 
system for immediate use, and, at the same 
time, work toward an even more modern sys­
tem with a high degree of a utomation to 
handle the heav ier ai r traffi c of the future. 

In planning for this system of tomorrow, 
one of the prime requirements is accnrate 
knowledge of what can be expected in the 
way of air traffi c growth and usage of the 
airway system. Crystal ball "guesstimates" 
a re not good enough. In order to program 
air traffic control procedures, routes, equip­
ment and other related factors, the F AA must 
know as closely as possible what tbe ai r 

B 
From July 9 through August 2 more than I 
100,000 flight interviews will be con· 
ducted at 700 civil and 340 military 
airfields. 

traffic density will be in the coming yea rs­
and in extensive detail. 

There is now under way a project to pro­
vide that very important information. Work­
ing_ under contract with FAA's Bureau of Re­
search and Development, the management 
consulting firm of Booz-AIIen and Hamilton 
is conducting a nation-wide survey of air 
traffi c wh ich they will use as a basis for pre­
dicting future growth over the next 20 yea rs. 

The first phase of this survey was conducted 
during January of this year. A second and 
more comprehensive phase wi ll take place 
during July and August. 

The Jan uary survey provided infonnation 
on air activity at its lowest seasonal point. 
The second phase will cover the seasonal peak 
of air traffi c. The data from both survey will 
be combined to form an integrated pictu re of 
year-round fli ght activity. 

This picture will be compared with a set 
of influencing factors prevalen t during the 
period of the survey; for instance, the num­
bers and locations of general aviation based 
a ircraft, numbers and locations of airfields, 
air carrier service avai lable, p lus economic 
factors such as civilian and mi li tary popula­
tions, per capita income levels, etc. 

The theory behind this survey is that an 
arbitrary assumpti on of a given percentage of 

traffic growth is not accurate enough for the 
type of forecasting FAA needs. The aero­
nauti cal and economic environment at any 
given time determines the amount of traffic 
acti vity. These influencing factors can be 
predicted with a fair degree of accuracy from 
Government and other sources. Thus, by 
starting with an accurate measurement of 
traffi c density today and the known aeronau­
ti cal and economic environment today, more 
accurate proj ections of future traffic flow can 
be made. 

The many factors which co mprise this 
"aeronautical and economic environment" and 
which bear a direct relationship to genera l 
av iation, air carrier and military fli ght activi­
ty are being developed for 1959, 1964, 1969 
and 1980. The end resu lt wi ll be the develop­
ment of a number of equations, each capable 
of forecasting accu rately some specific phase 
of aviation act ivity for the nex t 20 yea rs. 

FO.H pu rposes ~f the survey, the_ c~ ntraclor 
IS concentratmg on general aviation , that 

is, a ll fl ying which is not mi li tary or air line. 
General av iati on is the major segment of a ir 
activity. In thi s category there are some 
65,000 aircraft ranging from light single­
engine p lanes to four-engine tra nsport types 
used for business purposes ; last year they 
fl ew an estimated tota l of 11,500,000 hours. 
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The flight records, combined 
with nation-wide weather and 
statistical data, will be punched 
on computer cards. 

D .I 
The computer WI I silllul 
analyze relationships be~e each flight, 
tivity and other factors een flight ac-
equatio_ns designed to m and ~eve!op 1...-.----. 
predictions of future activi~~ sc1ent1fic 

Military and airline fl ying is not being 
neglected in the survey, however. The mi li tary 
services will keep their own records of fli ght 
activity during the survey period and make 
them availab le. For airline operations, the 
contractor has avai lable reco rds of all sched­
uled fli ghts; a very accurate measurement can 
be made by comparing ava ilable reports on 
the number of schedules actua lly completed. 

The survey is a cooperative proj ect involv­
ing the contractor, state and loca l aviation 
offjcia ls, airport managers, the mi litary serv­
ices and the Civil Air Patrol. The Utility 
Airplane Council of Aerospace Industries As­
sociati on is a lso providing assistance, along 
with other genera l aviati on interests. 

THE survey techni que involv_es. per~o n a l in ­
terviews on the part of C1vi! A1r Patro l 

cadets and other voluntary personnel with 
• pi lots of a ircraft at a selected number of air­

fi elds. Each pil ot is asked so me 30 questi ons 
pertaining to t~ e nature and purpose of hi 
r-Ji <Yht, type of aucraft, where he carne from or 
is ~oing, altitude, speed, fli ght time, etc. 

Jt ·is obv iously not practicable to attempt to 
s urvey every air traffic movement in the 
United S tates during the data collection peri ­
od. For this reaso n, the contractor has broken 
the countr y down in to 920 "cells," each meas­
uring one deg1·ee of lati tude by one degree 

of longitude. The _ cells are then categorized 
according to the anticipated volume of traffic 
in each of them and a certain number selected 
for the interview procedure using scientific 
sampling techniques. 

During the summer season survey, which 
starts on 1 uly 9 and continues for four weeks, 
interview teams wi ll cover more than 90 per 
cent of the moyements in 67 of the cells. They 
will tally all activity within the selected cells, 
and by expanding the sample obtained, me3s­
ure cross-country activity in the 920 cells. 

During the summer, or second phase of the 
surve\·, interview teams wi ll work on Thurs­
da ys, Fridays, Saturdays and Sundays for the 
four-week per iod. These da ys have been de­
termined most useful because it has been 
found tha t military traffic peaks on Thursci ay, 
genera l aviation business traffi c and a:1line 
tra ffi c on Friday, and pr ivate or pleasure fl y­
ing on Saturdays and Sundays. 

F light acti vity will be ta lli ed by 16 differ­
en t time per iods within each survey day. The 
interview tea ms wi ll cover most ai-rports fr om 
7 a.m. to 8 p.m. local standard time, th ough 
<elected fi elds will be subj ect to round-the­
clock check . 

T n order to fu lfi ll FAA's ultima te in forma­
tion needs, the ample of activity has been 
des igned to prov ide informati on abo ut: 

These predictions will be made for general 
aviation, military and air carrier activity. 

• Variations due to aircraft and pilot 
characteristics . 

• Variations due to time of day and day 
of 1reek. 

• Variations resn,king from seasonal traffic. 
• Terrain effects on fli ght activity; alti­

tud es and aircraft usage. 
• Effect of economic conditions- in -va"'ieus -

parts of the Un ited States: 

A NOTHER very im:p:m:tant factor is the var­
r\.. iat ion in traffic density due to weather 
conditi ons. Througho:ut.. th~- sum mer survey 
peri od, deta iled weathet~ dtt-t-a--will be collected 
from wvera l hund red Weattrer-Hureau stat ions 
throughout the country. It wi.lt-wfl:ect. ceiling, 
visibility, wind a nd other conditions that 
might affect fli ght activity. W~:ather- varia­
ti on in each of the 920 one-deo-ree cel·ls wi ll be 

b 

inco rporated in later analyse of the data. 
This procedure was also followed duri»g the 
winter survey completed ea rli er. 

The data gathered in the course of the com­
bined surveys will cover : 

• Abo ut 900 of the na tion's civ il air fi elds. 
• 52 % of the 65,000 general aviati on air­

craft in the U nited States. 
• 100% of the airl ine a ircraft. 
• 100% of the 1nilita ry air bases and a ir· 

craft. 



• 44 of the 50 states, including data from 
Hawaii an,ll Alaska. 

During the January-February winter sur­
vey, 21 wings and more than 4,000 members 
of the Civil Air Patrol participated in the 
program. That portion of the survey covered 
196 general aviation fields, 340 military bases 
and all a ir carrier traffic. It involved 24,000 
military fli ghts, 43,000 air carrier flights and 
a sample of general aviation amo unting to 
16,000 flights. 

BECAUSE of the greater peak traffic load, 
the summer portion of the survey will be 

more comprehensive. It is expected that when 
the results of the two phases. are combined, 
about 200,000 fli ght segments will have been 
sampled (a single fl ight landing at two cities 
provides two flight segments). 

Collection of this mass of data is only the 
first step in the survey. It must then be di­
gested and analyzed. For this purpose, the 
13 U11vey operators will use a compu ter which 
can make 10,000 aritlm1etic computations pe'i· 
second and store over 200,000,000 pieces of 
information. The programming and com­
putational phase of the task is being handled 
r the. Corporation for Economic and Indus­

trial Research. 
The computer has three very complex and 

important assignments : 
l. It must simulate, or recrea te, the 200,-

000 reported fli ghts (the brainy computer can 
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recreate in one-fenth of a second a flight that 
might have taken several hours). Simul­
taneously, it will classify and tally the re­
quired detailed data . 

2. It must perform "side cow1ts" to be 
used in later analyses. Typical side counts 
include purpose of fli ght, the mixture of in­
strument and visual air traffic, altitudes flown , 
etc. 

3. It must expand the samples obtained 
from the selected cells and from them estimate 
the total activity taking pla~e over the nited 
States during the survey period. 

The data on current activity, obtained from 
the flight simulation phase, is merged in the 

· computer with the data on the current aero­
nautical and economic environment. Applica­
tion of certain mathematical techniques 
then establishes sound relationships between 
the man y environmental factors involved and 
the observed fli ght activity, and these rela­
tionships can be projected into the future 
with a high degree of accuracy through de­
velopmen t of eq uat ions for which the com­
puter has been programmed. 

SOME typical equations wo?fu permit the 
forecasting of: '· 

• The peak number of landings and take­
offs by general aviation light-twin aircraft that 
will probably occur at a given airport during 
a g ive r~ period of activity. 

• The peak number of single-engine Air 

AIR TRAFFIC SURVEY 
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Force jets that might be expected in the air­
space over any one or all of the 920 cells in 
the country during a specified period. 

• The peak number of large multi-engine 
aircraft fl owing between two traffic generating 
centers-say, Washington and New York-at 
an y time in the next 20 years. ) 

THESE are only three examples of the type1 

of equation the computer will provide. 
In all, it will make ava ilable 150 equations for 
forecasting purposes. 

The computer will be able to answer such 
specific questions as these : 

"What would be the expected activity at 
Idlewild Airport between 4 :00 p.m. and 5:00 
p.m. on a Sunday in July, 1964-, if the weather 
were perfect? If the ceiling were 800 feet and 
the visi·bility two miles? " 

The data coll ection phase of the program 
will be concluded in ea rly August. The survey 
report is expected to be available on October 
31. It will provide air traffic planners with an 
important new tool for estimating future re­
quirements. 

For most efficitint conCi uct of · ~l survey, 
FAA needs the cooperation c\1" all users of the 
airspace. Th.e pilot interv fu \v will require only 
a few minutes, but it will be time well spent 
by any fl yer. FAA is working hard toward 
most effective use of the nat ional airspace, and 
this traffi c forecasting project is an important 
step in that direction. 

.1~t·rn . p ttrP ludu tJir i f' s A tr!I OI' i a ti on o f A m('ri, •n. 6 10 hor·v luuu Build in g . 1r 'c&..~ lu"u gtuu 5, D. C. 



Rocket Firings Under Way Now Yield 
Knowledge for New Space Vehicles 

(Continued from Page 1) 

system for determinin g the posi-
on of a ship or aircraft at any 

point on the globe. A ship would 
listen to a signal transmitted by th e 
satellite and with precise knowled ge 
of the navigation satellite's orbit be 
able to quickly calcul a te its · position 
w'ithin 4/10 of a mile. First launch­
ing of the satellite is scheduled to 
take place thi s year or early 1960. 

Project Courier is th e initial phase 
for the development of a communi­
cations satellite which will greatly 
increa se capacity, reliability and 
speed of service. Proj ec t Score in 
December, 1958 successfully demon­
strated the capability of putting 
communications equipment into or­
bit that could receive. store and re­
transmit messages. Project Courier 
is an extension of thi s development 
an d is schedul ed to have a capacity 
equal to 20 one-h undred-words-pe r­
fninute teletype channels avai labl e 
at ground sta tions loca ted around 
the world. The communication satel­
lites will be placed in 300 to 500-
mile orbits. The schedule for 
Co tuier call s for first tests in th e 
latter part of th is year. 

Project Saturn is designed to pro­
vide a new space booster engine 

Anade up of a cluster of eight liquid 
-~~opell ant rocket engines whi ch wil1 

have a com bined thrust of approxi­
mately 1,500,000 pounds. This thru st 
is approximately four times as grea t 
as the most powerful cluster of en­
gines already fli ght tested . This will 
permit the lifting of multi-ton loads 
of il)strum entation into space when 
used with appropriate upper stages. 
Sta tic tests will start thi s fall and 

'Value Analysis' Saves 
Taxpayers' Money 

A doll aT's worth of value for every 
dollar spent is the obj ective of a 
formal program of savings inaugu­
rated by an aerospace company some 
18 months ago. 

The " Value Analysis" program to 
date has saved $1,844,982. It is 
bein u used in the areas of purchased 
and "'plant-built materiel which a 
special sta ff constantly studies, with 
a view towards cutt ing co ts. 

Wh er e do savings come from-
here are a few exampl es : 

Certain tapered wing skin section s 
ly were cut from rectan gul ar 

beets. The Value Analysis staff 
came up wi th the :vorkable idea of 
buyin g skin metal ~n sheet~ shaped 
roughly like the wmg sect10n , thus 
eliminating much scrap. The com­
pany saved $68,000. 

Value analysis of a seat-belt as­
sembly resulted in different fabri­
cation technique and procurement 
from a 5pecialty vendor. It resulted 
in a 77 per cent _decrease in cost 
and a $20,500 sav1ng . 

the system is expected to enter fli ght 
status late next year. 

Project Discoverer is a research 
program for the developm ent of ad­
va nced space vehicl es and systems. 
In the first phase about 12 flights 
will be made to perfect systems for 
satellite orbit control , capsule ejec­
tion from outer space and subse­
quent recovery. Bio-medical speci­
mens will be carried in ome of the 
vehicles to determine reaction to 
space environment. Two launche 
have been made and these will con­
tinue at th e ra te of about one a 
month during 1959. The informa­
ti on obtained during the bio-medical 
experiments will be utilized in Proj ­
ect Mercury, the effort by th e Na­
tional Aeronautics and Space Ad­
mini tr l), tion to place man into or· 
bital fli ght and return to earth . 

Project "Mrs. V" is a program in­
volving th e planning, research and 
systems development for a maneu­
verable, recoverable space vehicle. 

Project Orion is a study of the 
fea sibility of a rocket powered by 
controll ed nuclear explosions. 

A seri es of contracts has been let 
for solid propell ant research which 
would have applica tion in nea rly 
every missile and space project. 

In the fi elds of ballistic mi ssile 
defense, military space technology 
and solid propellant research, 
ARPA for Fiscal Year 1959 has ob­
li o-a ted an estimated $425 million. 
The civil applications of one or two 
of these projects, if successful , could 
easily be worth billions of dollars. 

Firms Find Aerial 'Taxis' 
Productive Tool 

In a major U. S. chemical com­
pany, aerial taxi s have become such 
a productive tool to operations that 
the planes fl y 16 or 17 days every 
month , logging an average of 50 
hours of air time per month. 

This company, like nearl y 8,000 
other U. S. firm s, has its own air­
craft. The pilots who fly them make 
r egul ar vi its to a score or more 
plant towns. 

The company claims that fa st 
travel linking plants to markets and 
headquarters adds hours of pro­
ductive time to the work week. 
Their production executives can 
spend hours more at di stant plants 
getting a fi rst-hand look at problems 
and needs. 

The company's five twin-engined 
airplanes ~re a small segment of 
more than 10,000 which industry 
and business operates to keep in 
touch with distant acti viti es. Prin­
cipal purpose of all these planes is 
to move production, sales and re­
sea rch people rapidly between com­
munities tha t are not served by 
commercial airliners or by planes 
at hours which fit th eir needs. On 
the average, company planes save 
U. S. businessmen 30 per cent or 
more in travel time. 

228,000 

Audio Frequencies Adapted By Aerospace Firm 
To Test Vibration Effect on Missiles. 

A labora tory of "shaker pots" 
created by an aerospace company 
insures the abi lity of mi ssil es to 
wi thstand vibration . The shaker 
pots are a complex array of elec­
tronic and mechanical equipment 
similar to an oversized hi gh-fid elity 
sound system. 

The component being testea rests 
on a tabl e which is SHpported by a 
floating "voice coil" surrounded by 
an electromagneti c fi eld. Various 
audio frequen cies appli ed to the 

Surface Table Insures 
Extreme Accuracy 

Ultra-accurate alignment of air­
craft assembly tools is being rachieved 
by an aerospace company with the 
installation of a new surface tabl e 
flat enough to make a piece of paper 
look like a hump. 

Known a a "multi-unit surface 
plate," the table is made up of three 
slabs of black granite, spaced two 
feet apart, and mounted on two gray 
gra nite bases. The total usable 
working surface of the installation 
is 10 by 19 feet. · 

Horizontal acc ura cy of th e table, 
from dia gonal to diagonal , i held 
to within five ten-thousandths of an 
inch. An ordinary piece of writing 
paper is six times thicker than this. 

Need for this kind of accuracy 
bas been brought about th1·ough th e 
more demandin g tooling req ui re­
ments of high performan ce weapon 
sy tern " 

The multi-surface plate co ts 57 
per cent le s than a single unit sur­
face of comparable size, in addition 
to redu cing handlin g and floor load­
ing problems. 

"voice coil" cause th e component to 
vibra te at the imposed frequency or 
combination of frequ encies. The 
violence of the shaking depends on 
the power of the a·udio signal. 

The missile environmental test 
labora tory has six shaker pots and 
associated .eq uipment. One is cap­
able of exerting a vibratory force 
of 25,000 pounds, three exert 5,000 
pounds each, and two exert 1,750 
pounds each. The biggest is con­
trolled by 200 kilowatts of audio 
power-this is a lot of "hi-fi" energy. 

A wide range of freq uencies is 
impressed on the shaker pot in a 
random pattern to truly approach 
conditions which the missile would 
encounter in fl ight. 

A vital part of th e testing pro­
nam was first to determine the 
vibra tion frequ encies of a mi ssil e 
und er actual fli ght. In early sta ges 
of th e mis ile program, instrumented 
missiles were test fir ed and vibra­
tion data was transmitted to a 
ground receiver station. The tele­
metered data was analyzed, avera ged 
and a safety fa ctor add ed. From 
thi s information wa s derived the 
laboratory testin g r equirements. 

'Sniffer' Finds Elusive 
Leaks in Fuel Tanks 

Engineers at an aerospace com­
pany are u ~ing a r emarkable device 
to loca te elusive fuel leaks durin g 
the se~ing of integral win g tanks 
on a Jet aircraft. 

Called· a "sniffer " the device can 
detect the source ~f lea ks inside a 
win g :fuel tank in a matter of min­
ute , as compared to the many hours 
or days f01·merly required. 



New Wiring Plan 
Aids Reliability 

A n ew method of wiring has bee n 
d eveloped by a n a e rospace company 
to increase reliability of today's e lec­
tronic-packed air-space vehicles. 

Wires are comple tely encased in 
a rigid fibergla s covering which ca n 
be mold ed into any shape and 
formed to follow s tructural con tours 
in s id e any a ircraft or mac hin e. 
Tough and heat r es is tant , the n ew 
wiring harness can a lso be s trea m­
line d onto th e outside surface of 
a irc raft, missiles or space vehicl es. 

Wires encased in th e mold ed har­
ness are ca pable of carrying hi ghe r 
vo ltages, with standin g much hi gh e r 
te mperatures and electrical over­
loa d s, and of tolerating vibration far 
be tter than convention ally-harnessed 
wires. In addition, the fibergla s 
covering r eq uires less than half th e 
s pace of conventional harnesses a nd 
its w eight is far lowe r. 

The n ew sys tem requires minimum 
maintenan ce, is a bra sive-res is tant 
and r esis ts a ccid enta l dam age by 
g round crews. 

Bomber Needs Mobile 
Air Conditioner 

A vita l part o f the g round support 
equipm ent of a superso nic bomber 
are mobil e 50-ton a ir co nditione rs 
va lu ed at $24.000 apiece . 

Subsys tems o f th e a ircra ft mu s t 
be ke pt at stabl e temperat ures while 
bein g op erated on the g round for 
tes ts or checko uts . 

Importa nce of cool air bein g ca r­
ri ed into the right areas whenever 
a sys tem is in operation , was recent­
l y de monstrated wh en an expensive 
part wa s lost beca use an air co n­
ditioning du c t was acc identa ll y 
seal ed off. 

The air co ndition e !·s ha ve a co P­
trol boa rd type opera tion pan el 
whi ch is covered with such in s tru­
me nts as hi g h and low temp erature 
pre ss ure gau ges, s upply ai r flow a nd 
pressure me te r s. 

FoofmProof Tool Strips 
Cable Insulation 

A lo t of in genuit y a nd very littl e 
cos t ha ve pra ct ica ll y e lim inated re­
j ec ts o f elec tri c cab les used in a ir ­
c raft. 

For yea rs th e on ly wa y to ge t a n 
in c h or two o f in sul a tion off lar!!e 
e lectri c ca bl es fo r te rmin a ls wa~ wit h 
a k nife . T oo frequ ent ly th e knife 
bl a d e c ut into th e s trand s o f wire in 
th e ca bl e . Each d amaged wire had to 
11e r e j ec ted. 

T wo a irc ra ft co mpan v emp l oy ee~ 
c a m e up wit h a fo1d-proo f gad get to 
,;o lve th e prob lem. An e lec tri c wire 
is a ttac hed to a n or 2 inary ha nd pipe­
('11 n e r. and a no th e r wire is a tt ar hed 
to the nt bl e . .B y l tt r·n ing t l; e lit t le 
c uttPr. a bu zze r sound ~ t·hp mome nt 
it n P-a r ~ th e ra !Jif'. !\ t tbJ ~ de pth tlw 
oprralflf fili- I- till' ,· ~ iti P r and ofl 

I I . /a i l. II I ,, ll' f' a, fa ~ t 
r·n1n r:- - nr 111 ' 11 · " . s· 
i! l! d 1/t l rPit>r ·t- (:,. ,, ,.J ,·u il"' r : ' .\. 

New Technique Cools 
Alloys Quickly 

A revolutio nary new di e qu ench­
in g process used in th e rapid form­
in g of tou gh hea t-res is tant a ll oy~ 
has c ut cooli ng cyc le time from 10 
minutes to less th a n one minute. 

Develo ped by an ae ros pace co m­
pan y, the ne w process kee ps th e 
di e in which th e me ta l is chiii ed at 
a low te mperature. pe rmittin g its 
cD ns ta nt use. Formerl y, th e coolin g 
proc-ess would ha ve to be slopped 
frequ entl y. s in ce th e d ie wou ld ab­
~ o rb heat fr om th e red hot me ta l 
un ti l th e di e ha d lost it s a bilit y lo 
qu ench th e me ta l. 

Di e is caH wi th a three-in ch iron 
pip e runnin g longitud in a ll y thmu gh 
it s cente r. Pipe is a ltached to tub­
in g. whic h i ~ connected to a JWr ta bl e 
coo lin g tank r~ ll e d wit h dry ice and 
a lcc hol. 

Firs t the di e and its co m pa ni on 
f. tin ch a re co ld soak ed unti l both 
pa r ts ar e 40 d eg ree :; F. o r lo ,,· p ·. 
Du rin g o pe ra ti on. fri gid a ir fr om th e 
cooi ing tank b la s ts throu gh t. :e di e . 
kee ping it co ld. As th e a ir e ,; ~· a p e s 
t hrc u!!h ho les drill ed int o th e face of 
t lw die. it c hi ll s t he pa rt to the d e · 
, i ,·e d te mpe rature ne3 r ly ten tim e..; 
a" fa s t as th P previou ..; me thod. 

Th e coo li ng cycl e is rPquir"d in 
man y of thP a ll oys rr_ erl 1n lr i!!. lr -
J ~~' rf •Jrrn a n . ·f· a ircraft. . 

Expert Says Jet Operations Do Not 
Harm Home Values in Airport Areas 

J e t pla nes will not adversely a f­
fect the value of rea l estate in the 
vicini ty o f a irfields th ey u se, H. 0 . 
Walthe r. a pas t president o f the 
American In stitut e of R ea l E s tate 
Appraisers , r eport s . 

Addressin g the American Soci ety 
of Rea l Es tate Counselors. Mr. 
Walther sa id that s ix fa c tual s tudi es 
mad e of pro perty surroundin g air­
ports in Chicago, Los Ange les, Den­
ve r, Dallas, Newark . and New York 
City bore out his s ta tement. 

The s tudies disc losed that: 

l. More than 30.000 buildin "~ 
(nearly a ll homes) i1ad been buiE 
within a mil e of th e s ix a irports in 
a 12-yea r pe ri od from 1940. 

2. Over 800 double tran sa c tion s 
revea led that th e ma rke t behavio r 
is about the sam e in airport areas 
as in areas not in the a irport en­
vironment. 

3 . Th e number o f prope rties fo r 
sa le in th e a irport a rea s was in m ost 
cases l ess, a nd in a few very s li ght­
ly m ore , th a n in co mp a ra bl e a rea s. 

4. There appea red tu be no ap­
preciabl e diffe ren:::e in mark e t be­
havior in areas in th e path o f fli uht 
from th e oth er a reas. "' 

5. A irp ort area s which in c luded 
homes were in good conditi on with 
be tte r than avera ge mainten ance. 

6. Trade op ini on of r eal estate 
brokers ac tive in th e areas showed 
without exception tha t a irp ort s had 
no t influenced the va lue of hom es 
adv~rsel y. Trade opini on u f ap ­
prmsers and mort gage lend ers was 
divided. Some thought that th e 
noi se, inte rfe rence with televis ion 
and anxiety produced sales r es is t: 
an ce ; othe r did not. 

Altho ugh these s tudi es r eveal the 

Stress Engineers Have 
'Colorful' Job 

En gin eers mea surin g s tress in a ir­
r raft ro m pon enh !; av e a very co!nr­
ful j ob. 

A new proce~s cal led photus tress 
testin g. whi ch uses kn own prin c iples 
of polari zed li ght to m easure s tress. 
g ives a " tec hni colnr" view of th e 
p a rt bein g tes ted . 

It work s thi s wa y: Th e component 
to be s tress tes ted is r ove red with 
a s pec ia l ph o t o s tre~s soft pl a s ti c 
whi ch ca n be fnrm ed ta cove r a nv 
typ e of r eg ul a r or i r regular s tu· fa c~ . 

A ft e r applica ti on. th e pl as tic 
hard ens a nd is g lued to th e surface 
of the com pon e nt. Loa d is th en ap ­
plr ed to rn c!uce s tre~s . whil e a n en­
g in ee r looks throu g h a ,: pec ial po la­
ro id a ppli a nce ca ll ed a fi e ld me te r . 

T he po la ri ze r:; in th e fi e ld me te r 
e nab le him to ..; ee a rainhnw nf 
f'O iors th e p las ti c ta kes on unde r 
diiTe rin g a motlnh of s tress . whi c h 
is mea s ured a .·c 11 rdin!!. to th e e 11 lor ,; 
wh ic h d eve lop. -

A rea,; whi c h a re put und er th P 
~rea t e<.; ! s tra in l'an ht pinpt>int ed 
a nd a r t' :- uh- eqll en tl y ma de , , l , >n~< 
l' II II U!,.dl I ' ' :' I ,; nd 1! jJ 

exi s tence o f some no ise and inter­
fe rence. W a lth e r said . they sugges t 
that ei th e r their effec t is small or 
the re are o th e r amenities which off-~ 
set the difficulti es. Among the logica l 
ameni ti es c it ed was the fact that 
thousands of ne w employees at the 
airport s trengthen the demand for 
hou s in g. and in many places new 
indu stry built n ear the airport brings 
in more j o b opportu niti es. 

New Air-Space Books 
off The Press 

Lates t volumes in ae ro- space power 
l iterature published in connection 
wi th the U. S . Air F or ce Book Pro­
g ram in clude : 

Manln S pace : Th e United States 
Air Force Program For Developin g 
Th e Spacecraft Crew, edited by Lt. 
Cnl. K enn eth F. Ga ntz. USAF 
(Duell , Sloan and P earce. $4.00) · 
A comprehens ive s to ry o f A ir F orce 
r esearch. development and tes t in 
aero-sp ace m edi c in e a nd hunK n be­
tor s. Topics range f rom a his tory 
of s pa ce medic in e throu " h space 
vehic les. we ig htl essness a n"'d escape 
a_ncl s urviva l during space oper~­
tron s. Contributors are top An· 
Force ex pe rt s in space-medicine and 
s pace fli ght. . , 

Spaceport U .S .A. Th e Story Oj 
Ca pe Canaveral And Th e Air Force 
Missil e T est Center, Martin Caidi n 
(E. P. Dutton , $4.95) . Illustrated 
a cco unt of th e A ir Force Missil e 
T_es t Cent e r and Cape Canaveral , th e 
h1 s tory. o pe ration s, and the men. 
In cludes descripti on o f the va st At­
lantic T es t Range and th e significant 
space ope ration s conduc ted from 
th e re. 

R ed Alert, P e te r Bryant (Ace. 
pa pe rba ck editi on. 35 cent s) · A_ 
g rippin g nove l abo ut th e men o l. 
SAC and th e co mba t c rews on the ir 
deadly mi ss ion s durin g th e fir st two 
hou rs nf a mythi cal war. 

Portable Spare Parts Kit 
Keeps Transport Flying 

A port a bl e fl y in o- spare pa rt s kit 
ha s bee n d eve loped by a n airc ra ft 
pl a nt and th e A ir Fo rce for a globa l 
t·urbopwp tran s port pl a ne. T he 
c h e~ t of e me r crency it e ms co uld spe ll 
th e diffe re nc; be twee n th e pl ane's 
bein g on th e g round or in t.he air: 

Ea ch " treas ure ches t· ' conta in ;; 
~ome 1500 lnw co st sma ll pa rt s. a nd 

!:' v~lu ed a t approx im a t_e l y}P L?,O~:·· 
Qu ll e a n In sura nce polr cy . a Cl n 

pa ny executi ve say s. But :1 one dol­
la r part co nce iva bl y c ... uld kee p a 
multi-milli on dol la r pl a ne do wn 
when poss ibl y it is needed rn o;o t. he 
ad d,;. 

D . . . ·raft· , 
e~ i g n ed to fit into th e a il e 

1 
:.: par inu ::: ca rgo con1pa rlntenl.. 1 1 ~ 
lrea ..; ure c h e~ t in c lrrd es such lt ent. 
a~ ~ pe c i a l ~c r e w ~ . g;a~ k f' t s. fu:;;e . · e t ~ · . 
11 h ic h mi g ht not l;e ava il a ble a t IT · 

nw te ha ,; ~ , . T hP kit will , e rve a 
I I. · · oo rhv:' . ,;quat n'n o 16 p la ne,; lnr ~ · · 


