
:1tion c 1n be :1(cCJ1nplishecl hy several 
electronic means. The most pract ical 
method fo r sho rt-range Jetcrminat ion 
::tppea rs to he the polar-coo rdinate 
sys tem in which the angle from a 
rde rencc Jirectio n and the di stan ce 
from the centc r Jeterminc the rosit ion. 
T he accurac v w ith which angl e and 
Jis t:rnce can be m easureJ thus deter­
mines the accuracy with which posit ion 
is known, anJ the accuracy of position 
Jeterminat ion is one of the main fac­
tors in es tablishi ng the rate at which 
air tr:iHic may Aow. 

.-\n i,n pro,·eJ angular measureme nt 
sys tem has been described in a pre,·ious 
pa pe r. ' The present paper desc ribes a 
d isu nce-me:isuring technique which is 
technicall y compa tible with the azi-
1nuth :;vstem . permitting integration of 
equipment and joint use of the same 
radio ch:1nn els . thus co nse rnng radio 
spect rum . 

We ll Known: The techn iq ues fo r 
the measurement ol' distance by radio 
means arc " ·e ll kn ow n and \\·ell esta b-
1 ish ed . l{:1thr. loran . and shoran, all of 
which me:,sure distance are in e,·e ry­
da y use. .\fore recen tl y a specialized 
tvpe of dist:ince-rneasuri ng eq uipment 
( D 1v lE) !us been evoh·ed in which 
d istan ce is measu red between the air­
borne equipment and a suitably ar­
ranged ground transponde r, and the 
result is displayed automatically in the 
aircraft on a spec ial di:il c:ilibr:ited in 
miles. T he on ly esse nt ial d iffe re nce 
between the p resently la be ll ed DME 
and the older devices is one of utility. 
.-\ ll m e pulses of one type o r another. 
The newer DME indica tes distance 
automatic:ill y on a ci ial while the older 
methods used a c:i thode- r:i y tube which 
required inte rpretat~1. 

The DME coming in to use tod ay has 
bee n developed speci hc dl y to handle 
manv of the problem s in the enroute 
port ion o f Hight. and was not co nceived 
w ith the rigid requi reme nts of termi­
nal area 11:1,·igation in mind. This 
paper will p resently describe a different 
type of D.\f E designed so :is to be 
cap:ibl e of meeting the anticipated 
operatio nal requirements. A detail ed 
stud y ot these requiremellts indicates 
that stanLL1rds of accur:1cv of measure­
men t co nsiderabl y beyond those re­
quired fo r emo ute flight m ust be es tab­
lis hed. 1-lcJ\\·e,e r, it is pe rh:ips more 
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C:F-100 [rash 
The cause of the crash of the 

A vro Canada CF-100 prototype 
near London, Ontario, April 5, 
was a failure in the oxygen 
supply lo the crew, according 
to the findings of an RCAF 
board of enquiry. The board 
was conducted by the Air 
Force after hearing witnesses 
from Avro Canada, the Nation­
al Research Council, and the 
Institute of A vi·ation Medicine 
in addition to a number of civil­
ian eye witnesses. 

According to the announce­
ment from the Air Force, there 
will be no delay in production 
of the CF -100, the first ten of 
which are being fitted as train­
ers, and it is expected that 
within the next few weeks the 
first Orenda-powered CF-100, 
will make its initial test flight, 

important to integrate the techniq ue 
and the actu:il apparatus of distance 
measurements into an over-all plan of 
te rmi nal area guid:ince and control so 
that the essential quantity of position 
determination is :ichie,·ed by the co­
ope rati,·e use of both azimuth and 
distance measurement equ ipment. 

Important Savings: By h:indling the 
problem as a whole we ca n not onlv 
:ichie,·e ,·e ry important savi ngs in :ip­
pa ratus weight and complexity but 
al so take up a 111111,mum possible 
:imount of th e moderate rad io-fre­
quenc y spectrum assigned to the n:ivi­
g:ition of aircraft. Th is la tte r conside r­
ation has gn:at sign ificance because of 
the large number of impo rtant termi­
nals throughout the world an d the 

O N O PPOSITE PAG E is a n a rtist ' s 
con ce pti o n of t he USAF-Sp e rry na vi­
gation syst e m ce nt e red o n Ma c­
Arthur Fiel d , lsli p, Lo ng Isla nd , N .Y. 
The map indi cato rs sh ow ho w pi lots 
in e a ch of fo ur aircra ft a pp ro a ch in g 
MacArthu r t raffi c zon e re ce ive t he ir 
pos itio n a nd guida nce informatio n 
fr o m t he omni -ra nge OM E system . 
Th e radial li nes and con ce ntr ic 
circles re p re se nt po sitio n fixi ng gri d 
se t u p by th e navigatio n syste m. 
Ea c h c ircle re pre se nts a co nst a nt 
d is t a nce from th e gro un d st atio n a s 
d e t ermi ned by th e OM E. Eac h 
rad ial line re pre se nts a co nstan t 
be arin g from the groun d sta ti o n as 
d e t ermi ne d by OOR. Ra diu s of sys­
t e m a s sho wn co ve rs 30-mile t e rmina l 
are a . 

h igh ratio of the.: numhc.: r of us lll g 
a ircraft to each te rm in al. 

necausc of th ese co nside rat ions it 
now seems bc.:st to review once aga rn 
the whole proble m of ai r t raffic co n­

trol befo re d isc uss in g the specia lized 
requ irements whi ch :iny DME in th e 
term inal mus t meet. Nav igatio nal 

problems in th e te rminal a rea a re so 
complex that a fu ll understandi ng m ust 
be had of the ove rall problem befo re 
a ny pa rt icula r piece of rad io equ ip­
men t can be proper! y evaluated , di s­
cussed or described. Acco rd ingly, the 
operatio nal requi rements of the te rmi­
nal are:i which affect the distance­
measu rin g part of a na,·igatio n system 
will be di scussed at some length befo re 
any mention of the characterist ics of 
d istance-measuring equ ipment itself 
will be made. 

The Traffic Problem: As ai r t raffic 
:ipproaches the airpo rt and the term i­
nal area surround ing it, the traffic 
densit y increases rapidly. T raffic on 
any particular a ir rou te betwee n ci ties 
may be light. but sin ce all ai r rou tes 
tend to co nverge on major te rmin al 
areas , such as New York, Was h ingto n, 
and Chicago, the density of ai r t raffic 
arou nd one of these majo r te rmin als 
is m uch greater tha n on any particul a r 
air route. Figure 1 illust ra tes this 
basic problem. Six ai rways are shown 
entering a terminal a rea ( 30 to 50 miles 
radi us around the ai rpo rt ) . By :ide­
quate instrumentatio n each ai rway ca n 
have several t racks disposed ei ther 
ho rizontally or ve rtically. For example, 
ten :i ltitude laye rs are often em ployed 
fo r ai r traffic. u sing the altimeter for 
defin ing the vertically seperated air­
ways . It is also poss ible to use a polar­
coordi nate system to defi ne horizo ntal 
par:i lle! ai rways.' 

Six horizon t:il p:ir:i llel :iirways with 
te n altitude la yers can provide 60 lanes 
of air t raffic. These ca n be employed 
to solve some of the problems pre vio us­
! y m entioned, such as the la rge speed 
differentia l existi ng between d ifferen t 
types of modern-day ai rcraft . Ai r­
traffic lanes ca n be ass ig ned on a speed 
bas is, gi,·i ng exp ress tracks to high­
speed ai rcraft. Othe r la nes migh t be 
used for a,·oidi ng ad,·erse weather such 
as ic ing condit ions and rough air. 
Traffic intersections, sue!, as the famil­
iar clo ve r-lea f pattern used o n pa rk-
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