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SIMULATION TESTS OF 
INSlRU?ENT PLIGHT RULE OPEBATIONS 
IN THE DETROIT NETROPOLITAN AREA 

S-Y 

controlling  instrument  flzght  rule  operations i n  the  Detroit  metropolitan 
area under conditions of var ious  t raff ic   densi t ies   a t   Wil lov Run and 
Detroit  Metropolitan  Airports. 

This report  describes  simulation tests of some methods of 

A l l  tests were conducted  through the  use of the dynamic a i r  
t ra f f ic   cont ro l   s imula tor   a t   the  CAA Technieal Development Center.  Tests 

t r a f f i c  a t  Willow Run and Detroit  Metropolitan  Airports,  feeding  fixes 
indicate   that  w i t h  any appreciable change in  the  present  distribution of 

other  than  those  presently  in  use  should be adopted. A system  using new 
feeding  fixes  that  can be  established from the  presently  available  navi- 

bound f l ights   depart ing Willow Run and Detroit  Metropolitan  Airpo~ts wa5 
ga t iona l   f ac i l i t i e s  is rec-nded. An improved method of  routing  east- 

developed. 

room to   se rve  Willow Run, Detroit  Metropolitan,  Detroit C i t y ,  Windsor, 
Also tes ted was a concept of a comrmn instrument  f l ight  rule 

Ontario,  Pontiac, and Navy Grosse I le   Ai rpor t s .  The  corauon instrument 
f l i g h t   r u l e  room concept  applied  to  this  area  appeared  very  feasible. 

A map study  of  an improved route  structure  to  handle t h e  heavy 
t r a f f i c   t ha t  flows between the New York  and Chicago terminals and operates 
through  the  Detroit  area is presented. 

INTRODUCTION 

the  Technical Development Center (TDC) t o  conduct simulation tests of the 
Detroi t ,  Michigan, a i r   r o u t e   t r a f f i c  COntPOl area. The test period was 
scheduled t o  begin on June 1. Due to  modifications of the dynamic a i r  
t raff ic   control   s imulator ,   dur ing  the  ent i re  month of June, t h e  t e s t s  
were rescheduled  to conmenee  on July 1 4 ,  1958. 

In February 1958, the CAA Office of A i r  Traffic  Control  requested 

Region 3 ,  and f ive   cont ro l le rs  from TDC met a t   t he   De t ro i t  A i r  Route 
Traffic  Control (ARTC) Center t o  formulate  plans  for  the  simulation  pro- 
gram. Discussion was held on t h e  present and some future  problerss of t h e  
area. and of the assumptione t o  be made i n  the  siaarlatzon tests. These 
general  assumptions  under which the  simulation tests were made are 

On June 3 ,  representatives of the Washington o f f i ce  of CAA, 

unehanged. 
1. The holding  airspace  area as defined  in TSO N20A would remain 
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2 .  The Nev York-Chicago t r a f f i c  was assumed routed via Victor 
Airway 218. 

3 .  There were adequate  air/ground/air  comunications between control 
f a c i l i t i e s  and a l l  f l i g h t s .  

4. There was adequate  radar  or  secondary radar coverage in the  area 
s i m l a t e d .  

unless  approach  delays were excessive. Holding a t  20,000 f ee t  and  above 
5 .  Civi l  jet a i r c r a f t  were controlled  in a conventional manner 

was practiced  only  if  delays were excesaive. 

6. Civ i l   j e t s  were operated  into Willow Run and Detroit  Pletropolitau 
Airport 6. 

7 .  Airway s t ruc ture  assumed to  be based only on VlG navigation  aide. 

8.   Flights  entering and departing  the  Selfridge RAPCON area assumed 
t o  do so in   l eve l   f l igh t .  A l l  necessary  alt i tude changes would take  place 
within  the W C O N  area and would be  controlled by t h a t   f a c i l i t y .  

t ra f f ic   opera t ions   in   the   Det ro i t  ABTC Center and t h e  other   control   faci l -  
i t i e e  in   the  area. Many of the problema discussed  did  not  appear  to  land 
themaelves t o  solution by dynamic simulation. and some were beyond the  scope 
of t h e   a h l a t i o n  time and equipment available.  It therefore was decided 
a f t e r   t he  June 3 meeting to  formulate t h e  following  objectives  for  the 
a h l a t i o n  tests’ 

The f ive   eont ro l le rs  from TDC spent  eeveral  days  observing 

1. Determine the  effect  of the  increase  in  traffic  operations  at  
Detroit  Ketropolitan  Airport  that w i l l  take place i n  t h e   f a l l  of  1958 when 
American Airliner, move their  operation from Willow Run Airport   to  Detroit 
Metropolitan  Airport.  If t h i s  increase  in   t raff ic   a t   Detroi t   Metropol i tan 
Airport is found t o  have a detrimental  effect upon present   t raff ic   control  
operations,  find a solution  that   could be accomplished  without  the  addition 
of new equipment or  navigational  aids and that  could be  used t h i s   f a l l .  

2. Devise a route  structure tha t  would be compatible  with  southwest 
instrument  operations at Willow Run and Detroit  Metropolitan  Airports. 
Currently,  the  routing  of  eastbound  flights  departing Willow Run Airport 
present a serious problem to  the  Detroi t  ARTC Center  during  periode when 
southwest  operations are in   e f f ec t  a t  these  a i rports .  

Although front-course  approaches  (landings and takeoffs  to  the 
nor theas t )   a re   a t   the   p resent  time the  rule  rather  than  the  exception, i t  
i s  poseible  that   future  instrument  f l ight  rule (m) operations t o  the 
soathwest may increase. The vind  condition  present under  low-cloud  and 

diraction,  but  in good weather  conditions  the wind direct ion  general ly  is 
low-vis ibi l i ty  weather i s  predominantly from a northerly  through  an  easterly 

from the   sou thea t .  me present  trend toward positive  control  could mean 
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mnny more IF8 takeoffs  to  the  southwest  at  Willow Run and b t r o p o l i t a n  
Airpmts ,  This is  especially t rue of t he  new c i v i l   j e t e ,  which vi11 of 
necessity demand the  longest runway, refuse  to   take  off  downwind. and 
probably will not  operate on VPB f l igh t   p lans  i n  t h i s  araa. Also, from a 
noise-abateme.r)t etandpoipt,  takeoffs  to  the  southwest a r e  more desirable 
than  those  to  the  portheast because of the  geographical  location  sf  the 
a i rpmts   wi th   respec t   to   the   c i ty  of Detroit .  

3 .  Test procedures t o  evpadite  the  departure of south- and 
southwest-bound a i r c r a f t  from Detroit   City and Windsor Airports. 

4. Test radar  procedures  for use in the  Detroit  C i t y  approach control 
area  including  approach  control  service  at   the  Pantiec  Airport .  

9. Test the  concept  of a conmm IFE room to   cont ro l   ins t runent   f l igh t  
operationn in t h e  entire  Detroit   metropolitan  area.  

6,  Test  the  effect  of rerouting  the New York-Chicago t r a f f i c   v i a   t he  
Peak VOX, 

It was requested by the C M  Washington of f ice  apd  Region 3 
regreeantativen  that a proposed a i rpo r t  site northeast   of  the  city of Detroit 
be includsd in the  simulation  tests.  A study of the  s i te   locat ion  indicated 

northepet corder  of t he  proposed site is located within  that  W C O B  area,  
i t s  close proximity t o  Selfridge Air Force Base (4BB) RAPCOM area. The 

which w u l d  have required  the  a imlat ion of Balfridge air operations  if  a 
r ea l i s t i c   app ra i sa l  was t o  be made. Simulation time and  equipment capacity 
did pot allow  this item t o  bg included in the  tests. 

Operations a t  Pontiac  Airport,  located  approximately 28 bta tu te  
s i l e e  west of Selfridge APB, were simulated at   the   requent  of Region 3 per- 
sonnel.   mere n w   a r e  a number of instrument-equipped a i r c r a f t  based a t   t h i s  

Approve1 of  an  instrument  approach  with  landings to   the   eae t  i s  anticipated by 
a i rpor t  and a VOR i s  t o  be s i t e d  on or near   this   a i rport   in   the U O ~  future.  

Xesion 3 personnel. 

Simulation tents were c o w n c e d  on July  14 and concluded on 

4.000 a i r c r a f t   f l i g h t s  were simulated.  Approximately 20 per  cent of the84 
hgurt  7 ,  1958. A t o t a l  o f  36 test runs was  made in which approxisultely 

w q e   c i v i l  jec types. 

EVALOATZON IfETHODS 

Ueaauramentn. 

were taken during the  simulation tests and used whenever possible as a means 
of  determining  the merits of the various eystem  being  tested.  Hwever, be-  
cause  of  the many var iab les   in   th i s   l a rge   s imula t ion   fee t ,  it not always was 

soa t i s t i ea l ly   va l id .  
possible t g  accomplish suf f ic ien t   t ea t   rune   to   furn ish   resu l t s   tha t  were 

Traff ic   delay,   a i rport   acceptance  ra te ,  and c-nication data 
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The control lers  who par t ic ipated  in   the en route  area tests were 
personnel from the  Detroit ARTC Center who had received no t ra in ing  i n  radar 
vectoring  or  radar  control  procedures  prior  to t h i s  program. It was evi- 
dent  that   the  controllers s t i l l  were learning even i n   t h e   l a s t  few days of 
the en route  tests. and for  t h i s  reason, t h e  measurements of 
connumications  time and aircraf t   delay were not  considered  valid. 

In the  terminal   area  tes ts ,   the   control lers  were experienced 
radar  controllers and the  learning  factor was not  present  to any great ex- 
t en t .  Bowever, there were many experimental  terminal  area  systems  to  test 

required number of repeat  runs  to make the   r e su l t s   s t a t i s t i ca l ly   va l id .  
i n  the  limited  period of five  days, so tha t  it was not  possible  to make the  

CanmNnzcations and delay  data  for  the  present  terminal  system 
and terminal  area  system A are  presented i n  F i g .  1. It is believed that 
these  resul ts   are  a good indicat ion  of   the  re la t ive comrmnication  workload 
and control  efficiency of the two systems. In the  terminal  area  system A, 
delays  averaged  about  one-third of the  delays  in  the  present system. 

Controller  Opinion. 

judgments  of the   cont ro l le rs   par t ic ipa t ing   in  t h e  simulation program. Each 
of the tower control lers  completed a questionnaire at  the  conclusion of 
every  terminal  area  test ,  and this was ueed as a basis  for  evaluating  the 
tests. 

A large p a r t  of the  s imulat ion  resul ts   are  based upon the 

A t  the  conclusion  of  the en route  tests, a c r i t i que  was held and 

had par t ic ipated  in   the  tes ts .  The opinions and recouunendations expressed 
a tape  recording made  of all  the  opinions  expressed by the  control lers  who 

were r e l i ed  upon t o  a large ex ten t  in  the  evaluation of t h e  r e su l t s  of the 
t e s t s .  

Traf f ic  Samples . 
The Detroit  ARTC f l ight   progress  strips of two recent ,  

moderately busy  days were analyzed and the  four  busiest  hours of each  day 
were  used t o  determine  the  percentage of t r a f f i c   u t i l i z i n g   t h e  vardous 
airways i n  the  area. The density of t he  en route   t raff ic   s imulated was 

The a r r i v a l  and depar ture   t ra f f ic  of the  Qetroit   metropolitan  area was in -  
approximately  the same as that os the peak  hours  of the  analyzed  operations. 

creased i n  densi ty   to  show more readi ly  any bot t lenecks  in   the various 
s y s t e m  being tested. 

terminal  area  phase of the simulation  tests.  In  one of the satqles the  
d is t r ibu t ion  of t r a f f i c  between Willow Run and Detroit  Metropolitan 
Airports was equal. In t h e  other  sample, 80 per  cent of t he   f l i gh t s  were 

were approximately 1 hour and 15  minutes  in  length, and consisted of 75 
operated from Metropolitan and 20 per  cent from Willow Run. These saqles 

aircraft of which 20 per  cent were c l v i l   J e t s .  

Two high-densi ty   t raff ic  samples were constructed  for use i n  the 
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length and consisted of 235 f l i g h t s  of vhich 20 p e r  cent v u e  c i v i l   j e t  
types. In the   t ea t s  vhere a r r iva l s  and departures were operated s h l t a n -  
eously, t h i s  sample  vas  reduced t o  meet the  capacity  of the simulator. The 
capacity is approximately 75 operations  per hour with 24 targets   in   oper-  
ation.  Table I1 ahovs the   d i s t r ibu t ion  of t he   f l i gh t s   i n   t h i s  sample. 

The t r a f f i c  sample  used in   t he  en r o u t e   t e s t s  VM 2 hours i n  

TgaWINAL AREA TEST PROCEDURES 

The f i r s t  week of siarulation  vas  devoted  exclusively  to  the 

v i th   the  en route tests during  the succeeding three veeks of simulation. 
terminal a rea   t es te .  For fur ther  study,  they w e r e  continued in conjunction 

One of t h e  primary  obJective8 of t h e   t e s t s  was t o  determine a vorkable sys -  
tem that  should  be  satisfactory  as soon as  a portion of the air carrier 
operations now a t  Willow Run Airport nY)Vel to   b t ropo l i t an   A i rpo r t .  

System  Tested. 

Pigs. 6 and 7. Location ident i f iers ,   appl icable  to a l l  maps, a re  l ir ted i n  
Figs. 2 and 3 ,  terminal  system A, Figs. 4 tad 5 ,  and terminal system B, 

Table I. The present  terminal system tests were conducted  using  current 
ru l e s  and r e s t r i c t ions .  Terminal  system A vas   a l tered  several  t iws  and the 
ru l e s  and re r t r ic t ions   rev ised   to  improve the  systsm. 

Three basic  systems were taeted.  present  terminal  system, 

a para l l e l  runway alignment at  both  airport#,   also waa tested.  This system 
Terminal  system B, vhich is a variation of  terminal  system A v i t h  

u t i l i zed   the  same route   s t ruc ture  and the same rest r ic t ions  as   terminal  
system A. 

'Praf f ic Samples. 

t ra f f ic   t aken  from actual   f l ight   progress   r t r ipa.  The a r r i v a l   t r a f f i c  was 
increased by approximately 2 5  per  cent. Twenty per  cent of t h e   t o t a l   t r a f -  
f i c  was c i v i l   j e t s  of X - 8  and b e i n g  707 types.   Traffic rawple 1 vas  an 
equal division of t raff ic   betveen  the  tvo  a i rports .   Traff ic  sample 2 vas 
approximately a reversal  of   present   t raff ic ,   v i th  80 par cent of t h e   t r a f f i c  
uti l izing  Detroit   Metropolitan  Airport .  

Equipment. 
Approach cont ro l   u t i l i zed  three simulated ASR scopes, as shown i n  

Fig. 8. One vas  used  for Willow Run ar r iva l   radar ,  m e  for  Metropolitan 
a r r iva l   r ada r ,  and one for  combined departure  control  position. During the 

Detroit  C i t y  approach cantrol.  as  r h m  in  Pig. 9 .  
en route tests, a fourth  scope was ina ta l led   in  another r o w  t o  simulate 

Present System. 

cart and a west radar   arr ival   control ler  and one radar  departure  controller. 

a i r c r a f t   t h a t  were being  vectored  through  their  area  to  the  opposite  airport. 
In the  present  system,  the  eaat  controller and a vest control ler  exchanged 

l k o  t r a f f i c  samples were compiled using  presant peak day IFll 

The present  system, as shown i n  Figs.  2 and 3.  vas tes ted   v i th  an 
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For example. an azrcraf t  inbound from the  east  and terminating a t  Wlllow Run 
Airport was vectored by the east radar   a r r iva l   cont ro l le r   to  a point midway 
between the  airports,   then  passed  to t h e  west control ler  who completed the 
vector   to   the Willow Run localizer  course. Inbound a i r c r a f t  from the west 
terminating  at  Metropolitan  Airport  used  the same procedures  only  in  the 
opposite  direction. 

Supplemental  Controller Duties. 
Because of the heavy  workload i n  t r a f f i c  sample 2 ,  i n  which 80 

per  cent  terminated a t  Metropolitan  Airport, an extra  approach control ler  
was used to   ass i s t   the   eas t   radar   a r r iva l   cont ro l le r .  His duty was t o  make 
a l l   i n i t i a l  radio contacts and descend inbound a i r c r a f t   t o   t h e  lowest ava i l -  
able   a l t i tude.   In   addi t ion,  he  metered  out  the  aircraft  to  the radar vector 

retained  control of a l l  arriving  aircraft   with  the  exception of the two 
control ler  as needed.  Durlng the  en route  portion of the tests, t h e  Center 

a i r c ra f t   nex t   i n   a l t i t ude  sequence, which were given  to  approach  control on 
request. 

Clearance Limi ts .  

and northwest  vere  cleared  to Salem, Bridgewater, and Milan intersect ion  for  
intersect ion  for  a front-course  approach. Inbound a i r c r a f t  from the west 

a front-course  approach and Stony  Creek and S a l e   f o r  a back-course  approach. 

Inbound a i r c r a f t  from the  east  were cleared  to   the Nev Boston 

cleared  to  Windsor, Claire,   or  Pointe from t h e  eas t  and southeast, and 
Plains,  Auburn, and Pontiac from the west and northwest and southwest. 
Detroit   City approach  course  had,  in  effect,  only one a l t i t ude ,  3,300 f e e t o  
Most departares were tunneled  past  the  inbounds,  except  eastbound  traffic 
on Victor Airway 221 which crossed  the 315O rad ia l  of Windsor m i r a n g e  
a t  4,300 feet   or  higher.  One radar  departure  controller  vectored  all  
departures. 

Aircraft  terminating at  Detroit  City,  Pontiac, and Windsor were 

Terminal System A. 

Willow Run radar   arr lval   control ler ,  and a Metropolitan radar a r r i v a l  con- 

aystem. One radar  departure  controller was used i n   a l l   t e s t s .  On t r a f f i c  
t ro l le r   ins tead  of t h e  east-west  division of control used in  the  present 

Airport ,   an  extra  controller  assisted  the  Metropolitan  radar  arrival 
sample 2 ,  i n  vhich  80 p e r  cent of t h e  traffic  terminated  at   Metropolitan 

control ler .  

Clearance Limits.  
A l l  inbound a i rc raf t   a r r lv ing  from the  east  and terminating a t  

Metropolitan  Airport were cleared  to   Flat  Rock intersect ion,  which i s  the 
intersect ion of Victor Airways 133 and 98 .  The same feeder f ix ,  Fla t  Rock, 
was used for  either  front-course  or  back-course approach. A l l  eas t   a r r iva ls  
that   termmated  a t  Willow Run vere cleared  via  Victor Airway  116 a t  6,000 
f ee t   t o  Salem VOR. 

Terminal  system A ,  as  shorn  in  Figs. 4 and 5 .  u t i l i z e d  a 
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A l l  inbound8 from the west were cleared  to  Bridgewater intersect ion 
i f  they  terminated at Willm Run Airport, and t o  Mlan  intersect ion  i f   they 
terminated .St &tropOlitan  Airport. 

Back-Course Approaches. 
During  back-course  approaches, a r r iva l s  on Victor Airway 90 t o  

Bridgwater  intersection were recleared t o  the  Willow Run TVOR by approach 
control ,  and a r r iva l s  on Victor Airway 10 t o  Milan intersect ion w e r e  re- 
cleared  to  bktropolitan  outer marker. East arrivals were c leared   to   F la t  
Rock intersect ion for Metropolitan  Airport and Salem VOR for  Willow Run 
Airport ~ 

Front-Course  Approaehes. 

were the same as  back-course  approaches  with  one  exception,  in which afPcPaft 
cleared t o  Salem were recleared  to  Stony Creek by approach control.  West 

and f r m  Milan intersect ion to Metropolitan  Airport. 
a r r iva l s  wBpe vectored from Bridgewater in te rsec t ion   to  Willow Run Airport 

hring  front-course  approaches,   the  east   arrival  clearance  l imits 

Minimum holding  a l t i tude at Salem, Willow Run TVOR, and the 
Wetropolitan  outer marker was 5.000 fee t .  M i n k  a l t i t u d e  at  Flat  Rock was 
4,500 feet  during  back-course  approaches. 

Detroit  C i t y  Approach Control &ea. 
simulation,  an  instrument  landing  system (ILS) and radar arrival control were 
established a t  Detroit   City approach control.  Feeder f ixes  were realignad a t  

were established at  Pcntiac VOR and on Detroit   City back course at Ferndale. 
Windsor, Claire, and Pointe with 2,000 f e e t  minimum a l t i tude .  Feeder f ixes  

The Detroit C i t y  a r r iva l  radar controller  vectored  aircraft  t o  f i n a l  approach 
course  for  Pontiac,  Detroit C i t y .  and Windsor Airports. A five-mile marker 
vas established on f i n a l  approach courses at Pontiac and Detroit   City Air- 
ports .   Detroi t   Ci ty  approach control was given a l l   a l t i t u d e s  through 5,000 
feet   wi thin  their   control   jur isdict ion.  The control  boundaries were similar 
t o  thoee used i n  the  present system and the  approach cmtrolapeainc%uded  the 
Pontiac  Airport  control mne0 

Departure  Routes. 
West departares on both  front- and back-course  approaches  utilized 

the existing  tunneled  route  of  the 30oQ r ad ia l  from Willow Run TVOR u n t i l  
they  intersected  Victor Airway 116 or Victor Airway 170 On back-course ap- 
proaches.  departures from WiPBow Ran maintained 2.000 f ee t  and Metropolitan 

southeast ,  and east  departures  maintained 2,300 and 3.300 f e e t   u n t i l  elear of 
departures  did  not  turn  northwest-bound  until  reaching 3,000 f ee t .  South, 

t he   F l a t  Rock pat tern.  

lov-Altitode  control. 

d i r e c t   t o   F l a t  Rcek, Vietor Airway 133. ARE radar vector, or a r ad ia l  of 
Waterville VOR t o  Victor Airway 275. A 3,000-foot  minimto a l t i t ude   pa t t e rn  
was established at Dundee as a clearance  limit  for  low-altitude  controlled 
a i r c r a f t   f r m  Toledo. 

A VOR was established  at   Pontiac AiKpOKt. For the  purposes of 

During front-course  approaches, Toledo depagtrrpes were routed 
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ARTC released a l l  a i rc raf t   t e rmina t ing   a t  Willow Run or Detroit  
Metropolitan i n  the  Detroit  area to  approach con t ro l   a t  Windsor when 
approaching Salem, Milan, and Bridgewater 

Terminal System B o  

system A. The main difference was tha t  a Jet runway a t  Willow Bun was 
establ lshed  paral le l  to the  instrument runway at Metropolitan  Airport. 

Front-Course Approaches. 
00 front-course  approaches, Willow Bun ap~ iva l s  were cleared to 

t h e  Willow Run %TOR from the  east  and t o  Bridgewater from the west. East 

Azalea, which was the  intersect ion of Victor Airway 10 and the  front  course 
arr ivals   to   Metropol i tan were cleared t o  Pla t  Rock and west a r r i v a l s   t o  

of  the  realigned  matrmaent runway a6 WilBcw Run. 

Back-Course  Approaches. 

Willow Run TVOR. East a r r iva l s  to &tropolltan w e r e  cleared t o  Fla t  Bock. 
West a r r iva l s  were cleared  to  Azalea and Peckeared by approaah control t o  
Metropolrtan VOR via  Victor  Almay BO and the  f ront  course of the  
Metropolitan  localizer.  Departure  routes and r e s t r i c t ions  were the same as 
those  in  terminal system A. 

This system, shown in  Figs .  6 and 7 ,  was very similar to  terminal 

On back-course  approaches,  east  arrivals were cleared to the 

EN ROUTE AREA TEST FROCEDURES 

General. 
In order t o  devise a route  structure that  would permit back- or 

verse  effect  upon en route contrcl, the  following changes i n   t r a f f i c  flow 
front-course  approaches at Detroit Metropolltan and Wilha Run without  ad- 

and airway  structure were made: 

1. Westbound t r a f f i c  from the  New York area t o  Chicago was routed  via 
t he  proposed  Victor Airway 218. 

2.  Westbound t r a f f i c  from Erie Banding in   the  De6~o l t  area was routed 
via  Victor Airway l16a 

3 .  Northwest-bound traffic f ~ m  Cleve.%and landing  in  the  Detroit  area 
was routed  via  the proposed airway formed by the 358O radial of Cleveland 
VOR and the 124O radial of Windsor VOR. 

Airports was segregated west of the terminal area with the Detrolt 
4 .  Eastbound t raff ic   landing a t  Willspa Run and Detroit Metropolitan 

Metropolitan t ra f f ic   rou ted  VLP Vfct~r Airway 10 and Wilfow Run t ra f f ic   rou ted  
via  Victor Airway 90 

5 .  When front-course  approaches were i n  progress,   departing  aircraft  

Airway 10. 
destined for t he  Hew York area were routed  via  Victor Airway 26 and Victor 



9 

6. When b a e k - ~ ~ ~ ~ s e  approaches were i n  progress,  departing  airczaft 
destined for the N e w  'Pork area were routed  via  Carleton VOB and Victor 
Airway 10. 

7 .  Victor Airway 84 was eonsbdered  abrogated. 

ARTC Center were detailed t o  TDC for these  tes ts .   After  a period of radar 
Four control lers  and two assis tant   control lers  from t h e  Detroit  

training.  these  controllers assumed the  dut ies  of radar  controllers,  The 
ass i s tan t   cont ro l le rs  were used t o  prepare  target markers and per fom 
interphone  coordination  vith  the  three  towers  concerned. 

Test runs were made simulating back-  and front-course  approaches a t  
Willow Bun and Detroit  Hetropolatan  Airports  for  both  the  present  airway 

Figs. 10 bo 13,  inclusive. 
s t ruc ture  and the  modified  system.  These  route  structures  are shown i n  

Operational  layout. 

Airpop% was covered by simulated  radar This area was divided  into  departure 
and arr ival   radar   sectors .  

An area  within a radius of 50 nautical  miles of Detroit  Metropolitan 

During the  period when combined a r r i v a l  and departure  operations 
were conducted, a t o t a l  of four sectors was simulated. These were desig- 
nated  as  East  Arrival, West Arrival,  East Departure, and West Departure. 
During the  portion of the  t e s t  when airway  saturation was desired,  i t  was 

number of ta rge ts  available.  East or west sectors  then were designated as 
necessary t o  run e i ther  t h e  a r r i v a l  or   depar ture   t ra f f ic  due t o  t h e   l b l t e d  

shown In  Figs. 14 and 150 These sectors w e r e  furnished d t h  a S P W  d i s -  
play,  interphone, and afr/ground conrrmnication f a c i l i t i e s .  Willow Bun, 
Detroit  Metropolitan, and D e t r ~ t t  City towers were equipped  with  departure 
and arrival  radar  scopes plus interphone and air/ground couumnicationss. 

Departure Tests. 

consisted of 76 departing  aircraft   per  how. These a i r c r a f t  were assigned 
a l t i t udes  i n  accordance  with  directzon of f l i g h t   i n  ordez t o  simulate  real-  
i s t i c   t r a f f i c   cond i t ions .  Blocked a l t i t udes  were simulated at   appropriate  

markers for departure   t raffac  carr ied  f l ight   ident i ty .   the   requested a l t i -  
fixes.  Departure  tunnelsng, when used, was held  to  a miniunm. Target  

were issued  short-range  clearances t o  an altitude and f i x  tha t  would allow 
tude, and  one f i r   i d e n t i f i e x  to indicate  the  route of flight..   Departures 

an  uninterrupted climb while bebng handed off from tower t o  center  radaro 

Arr ival  Tests 

saqle .  Blocked altitudes  vere  simulated  as  necessary and t r a f f i c  was fed 
The density of t h l s   %ra f f l e  sample wa8 t he  same as the  departure 

manner. SPANRAD target  markers,  rather  than  flight  progress str ips,  were 
into  the  holdlng  fixes and released to approach control I n  a r e a l i s t i c  

used t o  supply  the controller w i t h  f l igh t   da ta .  These markers carried 

The t r a f f i c  sample used Fa t h i s  portion of t h e  sumla t ion   t e s t s  
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f l i g h t  identity, route ,   a l t i tude ,  type2 and clearance lamit. Center/tower 
coordination  duties were performed by %he a s s i s t an t  controller assigned t o  
t h e  sector.  

Combined Arrival and Departure  Tests. 

per  hour. As in   the  other bests  described, a l l   a i r c r a f t  were afforded 

portion of the   t es t s  were similar  to  the  other kestso 
posit ive  separation. The control methods and equipment used for t h i s  

The t r a f f i c  sample used for t h i s  tes t   consis ted of 76 operations 

C O ~ N  m mon TEST PROCEDURES 

Operat  ional Layout 
Four en route   radar   sectors ,  consisting of east and west 

departure  sectors and east  and west a r r iva l   s ec to r s ,  were wed.  Due to the  
lmlted equipment available.   four  controllers worked a t  one SPANBAD and 
were aided by  two assis tant   control lers .  Three  termlnal  arrival  controllers 
uti l ized  another SPANRAD located  about  ten  feet away from the en route  sec- 
to rs .  One controller  vectored  aircraft   to  f inal   a@proach  at  Willow Run 
Airport, one t o  Detroit  Metropolitan and Navy Grosse I le   Ai rpor t s .  and the 
other  to  Detroit  C i t y ,  Windsor, and Pontiac  Airports. A l l  sectors  were 
furnished  wlth  adequate  interphone and air/ground ccmmunlcat+ons, 

The tower departure  control  function was conducted by three 
controllers  in  another room. Power departure  controlbefs were furnished 
with  radar  scopes,  interphone, and afr/ground ccmmunlcations.  Coordination 
between  tower and en route  departure  controllers was accomplished  through a 

terminal   arr ival   control lers  was effected by direct  conversation. The en 
"Hand-Off" c i r c u i t .  Coordrnation between the en route   control lers  and the 

route   ass i s tan t   cont ro l le rs  were used t o  assist the  control lers  and t o  pass 
t r a f f i c  information between sectors.  

Traff ic   Smple.  

combined inbound and outbound t r a f f i c  was used for t h i s  portion of the 

various  airports  in  the  Detrolt   metropolltan  area.  
simulation.  Table I1 shows the  diskrlbutlon of t h i s   t r a f f l c  among the 

The t r a f f i c  3 le   consis t ing of 76 operations  per hour of 

TERHTNA€ ABEA TEST RESULTS 

Present System. 
The approach controllers  using  the  present  terminal  system, shown 

each other. For  example,  an eas t   a r r iva l   t e rmina t ing   a t  Willow Run Airport 
in  Figs.  2 and 3 ,  were involved  continuously  in  the  transfer of a i r c r a f t  to 

was cleared  to  one of the east feeder f ixes  by the ARTC Center,  the  east 
radar approach controller  then  vectored  the  aircraft   across  the Hetropolitan 
Airport  localizer  course  to  &he  area between the  localizer  courses,  and, 
a f t e r  due coordination,  either  continued  the  vector to the Willow Run 
localizer  course  or  transferred control t o   t h e  west r ad=   mr iva l  
cont ro l le r ,  who completed the  vector. A t  the same t m e ,   t h e  west radar 

I 
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weet t ha t  were destined to %and 61% Metropolitan Airport, The r e su l t  was 
a r r iva l   cont ro l le r  was following the same procedure  with  aircraft from the 

was necessarily smal%. This placed  the burden of controIl+ng  the reservoir 
tha t   the  number of a i r c r a f t   t h a t  could  be  controlled  safely and e f f i c i en t ly  

r e s u l t  of t h i s  procedure was tha t   the  approach controller  did  not  have  suf- 
of landing  aircraft  upon the ARTC Center  inetead of approach control.  The 

f i c f e n t   a i r c r a f t  under h i s  contreol at  a l l  times t o  assure o p t h  spacing 
at t h e  runway. 

Front-Course US Approaches ~ 

d i f f i c u l t  because it wa8 located st the  Metropolitan  Airport  outer  markera 
Aircraf t   in   the New BOS~OR holding  pattern  often were on ident ical   cowses 
in   the  same area as aireraft on € m o l  approach t o  Metropolitan  Airport. 
When t h e   t r a f f i c  was equally  divided between the two a i rpor t s ,   the  
d i f f i cu l ty  of proper identification of targets  became evident. 

Ident i f icat ion of emgets a t  the New Boston intersect ion was 

of the  traffic  terminating  at   Mgtropo%iian A i r p ~ r t ,  the   targets  were so 
numerous a t  N e w  Boston intersect ion  that   radar   ident i f icat ion w a ~  ~UQQS- 

not  uti l ize  the  valuable  vector  area on the east   s ide of the  Metropolitan 
s ib l e .  This caused a complete b r e a k d m  of the system. Tbis system dfd 

local izer  course. All of the east arrivals were compressed mto the 
r e l a t ive ly  small area between the Willow Run and the Metropolitan local izer  
courses 

Back-Course ILS Approaches. 

were cleared t o  Park inb@~sectign instead of New Boston. The vectoring 
area was so small tha t   fas t   a i re raf t .   espec ia l ly   j e t s ,   overshot   the   a l lo t ted  
area.  Many of the  approach path8 extended  northeast  across Victor Airway 42 
and in some instances, were over  Detroit C i t y  A ~ r p o r t .  On no~theast   depar-  
tures  over  Kidcraft and Warren, jet-type  aircraft   exper%enced  difficulty  in 
crossing  Victor Amway 42 at  suf f ic ien t  altitude t o  clear  Detroit City ap- 
goach  control  area.  Apparently t h i e  occurs e t  present w i t h  some conven- 
tional  northeast-bound  departures on Vietor Airway 221 ,  since  the  4,300-foot 
minimum crosshng a l t i t u d e  for northeast  departures had t o  be  extended frm 
the Dct~oi t  City mea boundary t o  the 315" r ad ia l  of Windsor VOB. This 
point is approximately three miles inside the Detroit City control h m d a r y .  

Effect on the  ARTC Center. 
During the en route   por t im of t h i s  tes t ,  t he   t awina t ing   a i r c ra f t  

delays were experienced,  especially  at  the Windsor VOB, This system e n t a i l s  
a t  Park  intersection had to maintain  alt i tudes as high as P6,OOO f ee t .  bong 

a tremendous amount  of goordination between both  aprival  radar  approach 
control lers  and a i r   rou te   t r a f f ac  ~ 0 ~ 1 6 ~ o l % e r s .  

Terminal System A .  

In tests using traf f ic  sample 2 ,  with approximately  80 per cent 

When back-course  approaches were m progras,  a l l  eas t   a r r lva l s  

Front-Course ILS Approorcheap 
Moving the  feeder f i x  €ram New Boston, which is used during 

front-course  approaches m $he present t e r n h a 1  eystem, t o  Fla t  Bock i n  



areas.  Also,   this l e f t   t h e  west  side of the  Metropolitan  locafizer course 
system A improved the  vector  pattern and e l h l n a t e d  any overloaded ta rge t  

for west a r r iva l s  from Mllan and Dundee. Toledo  deparkures were routed 
via   e i ther  a 180° headlng from Fla t  Rock in te rsec t ion   un t i l   in te rsec t ing  
the 2050 r ad ia l  of Waterville and then  direct t o  Watervllle VOR, or Fla t  
Rock 1ntersectmn and Victor Airway 133 to   Detroi t  River and a radar 
vector t o  Victor Airway 275. 

Back-Course ILS Approaches. 

system. Using Flat  Rock intersection  instead of  Park intersect ion gave 
the  arr ival   radar   control ler  much greater   la t i tude  for   spacing and vec- 
toring. The larger  vectoring  area made it unnecessary to   v io la te   the  
Detroit  City  approach  control  area. 

Controller Workload. 

vectoring  operations.  Coordination between radar  controllera  ei ther was 

was found t o  be the  heaviest .  The extra  controller who assisted the 
reduced t o  a minimum or eliminated  entirely.  The traffic flow from the  east  

was terminating at Metropolitan  Airport, reduced the   eas t  cOnkKOlhr'S 
Metropolitan  radar  eontroller.  especially when 80 per  cent of t h e   t r a f f i c  

workload considerably. With  an additional approach control ler  it was pos- 
sible  for  the  Center  to  relinquish  control of a l l   a r r iv ing   t e rmina l   t r a f -  

workload  and provrded  the  radar   vector   control ler   v l th   auff ic ient   a i rcraf t  
f i c  on entering  the  kermmal  area.  This reduced the Center  controller 

a t   a l l  times for optimum spacing of a r r iva l s .  The aircraft   spacing  chart  
used to   obtain optimum separation between succesadve a i r c r a f t  on radar 
vector  to  the  outer marker is shown in Table III. 

Terminal  system A was a vast improvement over the  present 

The control lers  found that the new feeder   f ixes   faci l i ta ted 

Willw Run TVOR because  of the anticipated area of  nonradar  coverage. 
This was estimated t o  be PpproxfmPkefy a 3-mile radiua at 5 ,000  f ee t  over 
the  antenna  site. Should t h i s  be obJectionable, it is suggested  that  the 
f i x  be  relocated  at  the  W~llow Run outer  marker. 

The Willow Run control lers  were concerned  about  holding at the 

Delays in  both  the front- and back-course teats were less i n  
system A than i n  the  present syskem. Commnnleation workload also wa5 
less .  as is shown in  Fig.  P. 

Terminal System B o  

para l le l   loca l izers   g rea t ly  improved the  back-course ILS vector  areas and 
control ler  workload was decreased  occordmgEy. The pa ra l l e l  runway con- 
f igurat ion made possible a mose completely  independent  operation a t  both 
a i rpor t s  

The advantages  were similar t o  those of system A. Having 

A or B should  increase  the  efficiency of the  termmal  area  radar  control. 
The approach control lers  a l l  agreed  thak  either  terminal aystem 

An east  and a west  radar  departure  controller  should be a d i s t inc t  
advantage  over  the  single  departure  controlPar  used  especially  during 
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unlimited  use of the i r   a rea  which they do not  have  today,  having  only one 
peak periods.  Terminal s y s t e m  A and B gave Detroit   City approach control 

ueable   a l t i tude for both a r r iva l s  and departures. 

EN ROUTE AIgeA TEST EXSULTS 

Lauding Traf f ic  From the East. 
Present System. 

Aircraft  inbound from the east v i a  Victor Airway 10 and a i r c r a f t  
from the  southcost via V L ~ ~ O K  Airway 26 converged at  Pelee intersection and 
followed a e m o n  route t o  the  s ingle   holding  f ix  that served  both Willow 
Rumand Detroit  Metropolitan A i r p ~ r t s ~  Descent into the  holding fLx was 
complicated by over traffic on Vlctor Airway $16 and by eastbound 
departures on Victor Airway 224. 

Modified System. 

Victor Airway 116 over Windsor, a t  whlch point this t r a f f i c  converged w i t h  
t r a f f i c  from the  southeast  routed  via  the  proposed  Vietor Axway 42.  
Windsor also served as a commn divergence  point  for  traffic  proceedfng t o  
the  individual  holding  fixes h i c h  served Willow Run and Detroit Metro- 
politan  Alrports.  This resulted an an orderly  flow of t r a f f i c  t o  these 
fixes. In devising th is  system, consideration was given to increasing  the 
climbing  distance of eastbound  departwea  prior  to meeting crossing traffic- 

Landing Traf f ic  From the West, 

In t h i s  system, aircraft inbound f rm the   eas t  proceeded via 

Present System. 
Aircraft  from Chicago Midway Airpor t  proceeded via  Victor Airway 

90 t o  e i ther  Bridgewater or Stony Creek interseetion. Traffic from Chicago 
O'Rare and Milwaukee Airports was cleared t o  the Salem VOR via  Victor 
Airway 2. 

density at  Willow Run and Detroit  Metropolitan Airports.  Terminal t e s t s  

Metropolitan A i r p o r t s  was neeessay   for  an o p t h  flow of traffic into 
indicated  that  segregation of t ra f f ic   des t ined  for Willow Run and Detroit  

those tvo a i rpor t s .  This was accomplished by rout ing  t raff ic   landing a t  
Detroit Ektropolitan  Airport vKa Vlctor Airway 10 t o  the Milan interseetion. 
Although this change i n  routing  increased  the workload of the Detroit  ARTC 
Center, it was believed  that   the  ove~-aP1  efficiency of traffic control i n  
the  area was fmproved due t o  the  favorable  acceptance  rates of the  Airports 
resul t ing from t h i s  arrangement of clearance f ixes .  

Northeast  Takeoffs From Willow Run and Detroit  Metropolitan A i r g a t s  
En Route t o  New York Area. 

These routings  offered no ~ J O P  problem w i t h  the  present   t raff ic  

Present Syatem. 
It was found through  simulation  that  civil jet a i rcraf t   taking 

of f   to  the northeast and proceeding t o  the  New York area v ia  Victor Airway 
221 were unable bo reach an a l t i t ude  of 4,700 feet  before  reaching  the 
Detroit  C i t y  approach control  area.  ALPcrafb performance charActerist ics 
were determined from the best  current  infomation  available-  penetration 
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r e s t r i c t ed  tha t  f a c i l i t y  t o  t h e  use of one a l t i tude   l eve l   for  maneuvering 
of Detroit City approach control area at any a l t i t u d e  belaw 4,700 f ee t  

a l l  t r a f f i c .   P l igh t s  on th i s   a iway   a l so  KeatKicted mi f i t a ry   f l i gh t s   i n  
the   v ic in i ty  of Selfridge AFB. Use of t h i s  airway  also  complicated  the 
control of Pont iac   arr ivals  frm the  southeast  modified  system. 

Pelee  intersection,  then  via  Victor Airway BO eastward. During  heavy t r a f -  
f i e  coadieions, a tunnel   res t r ic t ion  of 4,000 fee t  ~r below was necessary 
unt i l   past   the   holding  pat tern  a t   Flat  Rock intersect ion.  Beyond t h i s  point,  
c ross ing   t ra f f ic  waa not  encountered u n t i l  Trout  intersection was reached, 

Trout of 9.000 or  11,000 f ee t  were reasonable. 
a distance  of 40 naut ical  miles. Tests showed tha t  c ross ing   a l t i tudes   a t  

Southwest  Takeoffs Prom Detroit  Metropolitan and Willov Run Airports 
En Route t o  R w  Pork Area. 

Aircraft  using t h i s  system were routed  via  Victor Airway 26 t o  

keEeIlt Syst-. 

Carleton VOR, then  via  Victor Airway 224 t o  Tillbury intersect ion,  and v i a  
Victor Airway 116 over Erie. This route croblsebl Victor Airway 26, the  in- 
bound routing  to  Park  intersection. 20 nautical   miles  east  of Carleton, 
resul t ing i n  a d i f f i cu l t   t r a f f i c   con t ro l   s i t ua t ion  due to   interference 
between e l i d i n g  and descending a i r c r a f t .  

Under present  system  procedures,  aircraft  proceeded  over  the 

lbd i f ied  System. 
Departing a i r c r a f t  proceeded  over  the  Carleton VOR, then 

eastvard on Victor Airway 10. This improved the   t r a f f i c   con t ro l   s i t u -  
ation  because  departures  encountered no crosefng  traffic  before  ranching 
the proposed  Trout  intersection. 65 naut ical  miles f r w  the Willow Run 
Airport.  Controller  opinion  indicated  that a radio  f ix   located on Victor 
Airway 10 at  the  Detroit/Cleveland ARTC boundary  vaa desirable   for  uae no 

one ARTC Center to   the  other .  
a definite  point et which the  control of a i r c r a f t  can  be transferred f r w  

Depnrturer From Detroit  Hetropolitnn and Willow Run Airports En Route 
t o   t h s  Wert or Northwest. 

Willow Run moll as  routings  to  the  desired  airvay for both  southwest and 
northeart  takeoffs. There routingr proved sa t i s fac tory  and also were uaed 
in  the  modified  rystem. 

Departures P r w  Willow Run and Detroit  Metropolitan  Airports En Route 
t o   t h e  South or Southwest. 

Preeent  procedures  ueilized  the 3OOQ and 3150 radiale  of the 

R e r e n t  Byatem. 

Carleton BOB with tunnel  rertrictionbl  as  necessary  until  past  Cnrleton. 
Northeart  Takeoff:  These a i r c r a f t  proceeded d i r ec t ly   t o   t he  

With increased  t raff ic  at  Detroit  Metropolitan  Airport,  this  procedure 
war unusable due to   penetrat ion of the  vector  area. 
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Modified System. 

Victor 133 and then  vectored by ARTC radar t o  Victor Airway 275.  Tunnel 
r e s t r i c t ions   un t i l   pas t   t hehdd ing   pa t t e rn   a t   F l a t  Rock were found 
necessary  during heavy t ra f f ic   condi t ions .  

Northeast  Takeoff These a m c r a f t  were cleared  southeast  via 

Present System. 
Southwest  Takeoff. With the  present   t raff lc   dis t r ibut ion,  

However, with m e  t r a f f i c  flowing into  Detroi t  Edetropolitan from the w e s t ,  
a i r c r a f t  proceeded d i rec t  t o  the  Carleton VOR wath few r e s t r i c t ions .  

tunnel  restrictions  should  be  necessary. 

lbd i f ied  System. 

4,000 feet   or   belov  unt l l   past   the   Carleton VOR due to t r a f f i c  inbound 
from the west  landing a& Detroit  Metropolitan  Airport. 

Eastbound Over Traff ic .  

Southwest  Takeoff This system  normally  required a tunnel of 

Present System. 
F l lgh ts  en route from the Chicago area   to   the  Boston area were 

routed  via  Victor Airway 10. These a i r c r a f t   u t i l i z e d   a l t i t u d e s   t h a t  
o f f e red   l i t t l e   i n t e r f e rence   t o   a r r iva l  or departure   t raff ic .  

lbdif   ied System. 
This t r a f f i c  flow remained as  described  in  the  present  system 

and presented even less problems when controlled by radar.  

Westbound  Over Traff ic .  
Present System. 

The westbound t r a f f i c  proceeding  over  the  Detrott  metropolitan 
area was not  simulated  dynamically  in  the  tests of the  present  system 
since it was assumed t o  be  operating on Vlctor Airway 218. 

presently  are  routed  via  Victor Airway 116 through  the  Detroit  terminal 
a reao  This route  passes  through  the  vector  area of both Willow Run and 
Detroit  Metropolitan  Airports when baek-course  approaches a r e  in progress 
and confl ic ts   with  the  a i rspace of the  holding  pattern at  Park in t e r -  
section. These aircraf t   a lso  complicate   the  control  of climbing  and 
descending  terminal  trafflc. 

Pl ights  en route  from the  New York area t o  t h e  Chicago area 

Modified System. 

Mruay 216. This rout ing   a l lev ia tes   the   d i f f icu l t ies  mentioned previously 
and makes additional  al t i tudes  available  in  the  terminal  area.  

Detroit   City and Windsor Departures to the South and Southwest. 

to  heavily  traveled inbound and outbound routes of the two - J O ~  a i rpo r t s  
The location of Detrolt  City and Windsor Airports,  with  respect 

of this  area,   did  not lend i tself   to   the  es tabl ishment  of independent 
egress  routing t o  the  south  or  southwest.  Sfmulation tests resul ted i n  no 
improvement of t h i s   s i t ua t ion .  

The modffied eysbem includes removal of t h i s   t r a f f i c   t o   V ic to r  
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separat ing  this   t raff lc .   Present   procedures   ut i l ize  t h e  services of Willow 
Run radar  departure  control, when workload permits,  to  furnish  radar  sepa- 
r a t ion   un t i l   t he   a i r c ra f t  have  departed  the  Detroit  terminal  area and are 
established en route. A more efficient  operation  should  result  w l t h  t rans-  
f e r  of this   operat ion  to   the  Detroi t  ARTC C e n t e r .  Radar guidance,  clear of 
the Willow Run terminal  area  to  the  desired  airway, proved feasible  during 
simulation  tests.  The comon IPR room operation  appeared  to  offer more 
ef f ic ien t   cont ro l  of these   a t rc raf t  due to  the  inherent  coordination 
advantages. 

Uadar control  appears  to  offer  the  best means of expediting and 

CO?it%)N IPB ROOM TEST RESULTS 

investigation of th i s   cont ro l  system, the  following  facts  were  readily 
apparent 

Although t h e   l b i t e d  time  available  did  not allov thorough 

1. Time required  for  coordination between control lers  was short  due 
primarily  to  the  close  physical  proximity of the  radar  displays.  

2.  Transfer  of t a r g e t  identLty from one controller  to  another was 
easy t o  accomplish. 

reques ts   for   a l t i tude  changes and other  pertment  control  data were 
handled in   the  aame manner. 

3 .  Traff ic  information was relayed between controllers  quickly and 

sa t i s fac tory .  The controllers were pleased  with  the  presentation of the 
The approach control  portion of this  operation  vas  very 

daylight  radar  display. The 27-ineh  dlspPay  vas  large enough t o  aceonmodate 

necessary.  If  the  results  of these b r i e f   t e s t s  are any c r i t e r i a ,   t h e  common 
the  three radar   arr ival   control lers   easi ly  and f a c i l i t a t e d  any coordination 

I F R  room  may be  par t icular ly   adaptable   to   the  Detroi t   area.  

from Detroit  City  Airport s t i l l  were present,   but  according  to  controller 
opinion. were easier   to   control .   Detroi t   control lers ,   both tower and 
Center, were favorably  impressed by t h i s  method of operation and expressed 
the  opinion  that  the  Detroit area seem well-suited  to  this  concept.  

Problems caused by south-  or  southwest-bound  departing  traffic 

GBAPHIC SIMDLATION STUDIES 

Detroit,  Cleveland, and New York ARTC Centers met with TDG personnel a t  
TDC durlng  the week of June 16, 1958. A map study  of  the major t r a f f i c  

undertaken by t h i s  group.  Figure 16 shows a possible  future  route system 
flows  through  the  Detroit  area  vith  respect  to  the  surrounding  areas was 

derived from this  study. 

Personnel from Willow Run and Detroit  Metropolitan towers, the  
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The New York-Chicago Routes. 
The heavy t r a f f i c  flow between  Chicago  and New York terminals was 

Fig. 16, appears  as a possibi l i ty   for   high-al t i tude  eastbound  f l ights ,   in-  
given  considerable  study. A new high-alt i tude  route,   Victor 1600, s h a m   i n  

c luding  je ts ,  from Chicago O'Aare Airport. Approximately three miles of 
the  northern  portion of res t r ic ted   a rea  8-149 is necessary  for  this  route.  

t he  eastbound  route  via  Victor 1600 o f fe r  a poss ib i l i ty  of increasing  airway 

erations.  It also appeam to coincide  wlth  the  future  route  structure 
capacity  to  handle  the  forecast   increase  in  trafflc and the  future  Jet op- 

being  planned by Region 1. The westbound route  via  Victor 218 removes a 

the  Detroit  ARTC Center to   provide  bet ter   service  for   a i rcraf t   arr iving and 
large  mount of t r a f f i c  from the  Detroit  Hetropolitan  area,  thus  permitting 

departing t h e  Detroit  terminals. 

The westbound routing v i a  Victor Airway 218 over the Peck VOR and 

I 

I 

Y 

s t ruc ture  are as  follows 
The new f a c l l i t i e s  and changes necessary  for  such a future   route  

2. A new H - VORTAC a t   Ba t t l e  Creek, Mich. 
1. A new H - VOBTAC a t   H i l l sda l e ,  Mich. 

3. Relocate Li tchf ie ld VOR. 
4. Gain the use of approxbately  the  northernmost  three  miles 

of res t r lc ted   a rea  R-149. 

Remote Radar .  

s i te  to  provide  radar  coverage of the  Litchfield,  Pullman, and Keeler area,  
This  area  has many crossing  routes and is  a climb-and-letdown area for  
high-performance aircraf t   operat ing between  Chicago and terminals  to  the 

Radar procedures  appear t o  be a solut ion  to  the problems associated  with 
eas t .  These  crossing  points a r e   d i f f i c u l t  to   control  under ANC ru les .  

the   dens i t ies   l ike ly  t a  be  present  during peak t raff ic   condi t ions.  With the 
advent of c i v i l  Jet operations  at  Chicago O'Hare Airport ,   th is   area w i l l .  be 
increasingly  difficult  to  control  without  radar  procedures.  Simulation t h e  
d i d  not  permit  the development  and tes t ing  of these  procedures.  Close  co- 
ordination between the Chicago and Detroit  ARTC Centers  appears  neeessary 

control lers   in   both ARW Centers may b e  necessary. 
t o   u t i l i z e  such a remote  radar.  Dlrect  interphone  lines between radar 

Cleveland and D e t r o i t   h a f f l c .  

Detroit  was studied by the group. From the  Detroit-terminal  viewpoint, a 
reversal  of t raff ic   during  the  operat ions of front-course  approaches a t  
Willow Run and Metropolitan  Airports  appears  desirable.  Arrivals from 
over  the Bay intersection  vla  Victor 133 are   in  an excellent  posit ion  to  be 
tadar-vectored  to  the  proper  localizer  courses.  Departures are unaffected 
by these  f l ights .  Hovever, during  back-course  operations,  these inbound 

f l i g h t s  t o  the eas t  a re   requked  60 tunnel under these inbound f l i gh t s .  
f l i g h t s  a r e  not in  an optimum location  for radar vectoring, and departure 

This  study  indlcated  the  possible  requirement of a remote  radar 

R e  reversal  of t h e  present  trafflc  f low between Cleveland and 
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The en t i r e   e f f ec t  upon the  Cleveland ARTC Center IS d i f f i c u l t   t o  
determine  vithout  the  use of a dynamic simulation  study. It appears  that 

Detroit  southeast-bound  departures  with  Cleveland westbound departures 
some problems would be  solved and others compounded.  The confl ic t ion of 

should be solved, however, the  routing  of  Washington-Pittsburgh  traffic  to 
the  Detroit   area may present a d i f f i c u l t  problem. 

Selfridge Air Force Base. 

with a problem  under  peak t raff ic   condi t ions.  The operation of c i v i l  Jet  
P l igh ts   to  and  from Selfridge AFB present  the  Detroit ARTC Center 

types, and the  possible  increase  in  traffic  with  the movement of a SAC uni t  
to   Se l f r idge ,  w i l l  increase  the  severity of t h i s  problem. As long as the 
requirement  for  ten-mile-wide  airways  remains, there LS no apparent a i r -  
space avadab le   t o   a l l ov  independent  routes of ingress and egress for  these 
f l i gh t s .  It appears  that  the  Detroit ARTC Center w i l l  continue t o  handle 
these   f l igh ts  on an individual  basis. 'The modified Selfridge W C O N  area. 
as  shown i n  Pig. 16,  provides a reasonable amount of unrestricted  airspace 
t o  allow for  increased  activity  at   that   facil i ty  in  the  event  the 
anticipated movement of a SAC u n i t  there  takes  place. 

r 

CONCLUSIONS 

1. The locations of the  present  feeder  fixes  for Willow Run and 
Detroit  Metropolitan  Airports can be improved upon i f  an appreciable 
amount of t r a f f i c  now using Willov Run Airport moves to   Det ro i t  
Metropolitan  Airport. 

coordination problems assoeiated w i t h  the numerous airports   in   the  Detror t  
2 .  A cotmuon  IFR  room appeaes as a possible  solution t o  t he   d i f f i cu l t  

rmtropolitan  aeea. 

3 .  Routing of the New York-Chicago t ra f f ic   v ia   Vic tor  Airway 218 
will permit  flights  depaeting and arriving  at   the  Detroit   metropolitan 
area  to   operate  n t h  much less interference from en rou te   f l i gh t s .  

and Willow Run Airports and proceeding  eastbound on Victor Arrway 221 enter 
the  Detroit  C i t y  approach control area a t   a l t i t u d e s  below 4,300 f e e t .  
This, in  conjunction w l t h  a minimum en rou te   a l t i t ude  of 2,700 f e e t ,   r e -  
s t r i c t s   t h i s  approach c o n t r o l   f a c i l i t y   t o  one usable   a l t i tude  level .  

Airport) warrants more than  one a l t i tude   l eve l .  
Present t r a f f i c   a t  peak periods and future  traffic  [considering  Pontiac 

4 .  Slow-clmbing  aircraft  taking  off  northeast  at  Detroit  Metropolitan 

5 .  Under the  present  control s y s t e m ,  any c i v i l  Jet or  high-speed, 
conventional-type  aircraft  being  vectored from the Park intersect ion  for  a 
back-course  approach a t  Willow Run or  Detroit  Metropolitan  Airports w i l l  
enter the  Detroit  Clty approach control  area.  
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6 .  Present  procedures  of  limiting  Selfridge AFB t r a f f i c   t o  4,500 f e e t  
and below in  the  area  crossed by Vlctor Airway 2 2 1  may be r e s t r i c t r v e   t o  
Selfridge i f  f l lght  operations  are  increased  there w i t h  the  addition of a 
SAC uni t .  The north edge of t h i s  airway  extends  approximately to   the  
Selfrrdge U B  boundary. 

area and t h e  Cleveland  area does not appear  desirable under a l l  wind 
conditions at  Willow Run and Detroit  Metropolitan  Airports. 

7 .  Reversal of t h e   t r a f f i c  flow between the  Detroit  metropolitan 

8.  Simulation  tests showed that  terminal  system A prac t ica l ly  
eliminated  the  excessive  coordination which exists between the   eas t  and 
weat terminal  arrival  controllers.  

RECOMlENDATIONS 

1. It is reconmended that  preferential  rouefngs  similar  to  the 
routings  tested i n  the  modlfied  system  be employed in  the  Detroit   area.  

2 .  I f  t r a f f i c   d i s t r i b u t i o n  between Willow Run and Detroit  Metropolitan 
Airports changes as  anticipated.  ~t i s  recommended that  feeding  f lxes  similar 
to  those  in  terminal system A be  adopted. 

with  arr ival  and departure  radar. If possible,   this  radar  should be s i t e d  
so as t o  permit t h i s  f a c i l i t y  t o  control  Detroit  C i t y ,  Windsor, and 
Pontiac  Airports 

3.  It is recamended  that  Detroit C i t y  approach control be  provided 

scheduled t o  be  undertaken i n  December 1958,  confirm the conclusions of 
4. If  future  simulation t e s t s  of a conawn I P R  room concept, 

these   t ea t s ,  i t  i s  reconmended that  eonsrderation  be  given  to  the  estab- 
lishment of a conawn IFB room as a method of control  in  the  Detroit  
metropolitan  area. 

5 .  It is recommended that  consideration  be  given  to  the  establishment 
of a route   s t ructure   s imilar   to   the  future   system,  Fig.   16,  i f  the 
necessary  portion of res t r lcked  area R-149 can be obtained. 

approach control f a c i l i t y  is recommended. This  controller 's  duties would 
6 .  The use of  an  additlonal  arrival control ler   in   the Willow Run 

include  controlling  descent of aircraft   in  the  terminal  area  holding  f ixes,  
thus  insuring a steady  supply of a i rc raf t   to   the   a r r iva l   cont ro l le rs .  
During  peak periods, two addl t ional   arrrval   control lers  may be Jus t i f ied .  

7 .  If  a new instrument runway is proposed for Willow Run Airport   to  
accomodate   c lv i l   Je t   a i rc raf t ,  it is reconmended t h a t  conslderation be 
given  to  aligning it parallel  with  the  existing  instrument runway a t  
Detroit  Metropolitan  Airport. 
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attempt to develop  procedures  to utilize radar as a primary means of sepa- 
8. It is reconmended that a simulation program be undertaken to 

rating the heavy traffic flows that operate, many on crossing courseB, in 
the Pullman, Keeler.  and Litchfield area.  Any workable procedures de- 

might have application elsewhere. 
veloped wuld be  of assistance to the Detroit and Chicago ABTC Centers and 
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ADA 
m 
ARB 
APN 
Au3 

AZA 
AUB 

BEH 
BEL 
BNE 
BPI 
BTL 
Bug 
BOW 

CAD 
C I A  
CLR 
CLK 
CZLS 
CBL 
con 
CHE 
CTX 
CXB 
DD I 
DET 
DEE 
DND 
DEE 

E M  
ELX 
ERB 
ESC 
EgI 

FIW 
FIR 
FFIT 

FEN 
FRD 

GDW 
GPII 

A l a s k a  (Fan Marker) 
Ada 

#Ann Arbor 
Alpena 
KalaUlaZOO 
Auburn 
Azalea 

Banton Harbor 
Belle 
Bangor 
Blue  Pike 
Battle Creek 
Burr O a k  
Bridgewater 

Cadillac 
Clorksvi l le  
Cla i re  
Clark 
Boughton 

Cwotock 
Carleton 

Crest* 
Chelsea 

Chardon, Ohio 
Dundee (LF) 
Detro i t  C i t y  
Deerf i e l d  
Dundee (VOR Int . )*  
Detroit River 

Elmira* 
Keeler 
Perch 
Escanaba 
Erie VaR 

F l a t  Rock (LP) 
F l a t  Rock (VOR I n t o  
F l i n t  
Ford 
Fentoll 

Gladvin 
Grand Maraie 

eBB 
G I L  
COD 
GWO 

B I C  
ARY 
HAS 
BWL 
HllD 
BSD 

IMP 

IWD 
INR 

JFN 
m 

KNT 
$IS 

LW 
Iup 

LAW 
LFD 

IEY 
U S  

M I D  
M Y  
MBS 
m 
ms 
MPT 
l¶cG 
MTC 
W T  
m 
NFB 
mN 

NEB 
NOR 

Grand Rapids 
G i l l  
Goods lch 
Galloway Lake* 

White Cloud 
Eickory  Intersection 
Hastings 
Howell 
Hudson 
~i118dale* 

I ron   bun ta in  
Kinross 
Ironwood 

Jefferson VOR 
Jackson 

Kent 
K. I. Sawyer 

Lyons* 
Lansing 
Litchfield 
Lawton Intersect ion 
Leroy 
Leslie 

Middle* 
Manchester 
Saginaw 
Menonimee 

Marquette 
h8kegon 
Selfr idge 

Mila 
Midcraf t 

Grosse Ile W 
New Boston 
Norvell 
Newburg 

&8cOV 



osc 
ORL 
E N  

PAW 
PLbl 
PTC 

PAR 
Pm 

PNS 
PEN 
PNT 
PUL 
PCK 

m 
m 

BML 
BUD 
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TDhR I (eont'd) 

LOCATION H)KfWIFIERS 

Wurtsmith AFB 
Orleans 
Ogden SSM Sault   Sainte Karie 

Pel ls ton 
Paw Paw SEiR South  &an& 

Pontiae VOR* f l C  Traverse  City 
Pentwater TIP Tipton 
Park 
Plains 
Port H u r o n  

UIPN Warren 

Point 
WLg White Lake 

Pulaski* 
W L  Wayland 

Peck VOg* 
WOO Wood 
W A L  Wallaceburg* 

PulilWll 
Pontiae 

Y I P  Willow Bun 

Detroit  Metropolitan 
Bockwood 

SEL Seymour  Lake* 
SLE Saline 

SVM Salem 

mu Tpufant 

Canadian Designators  in Detroit Area 

C Charlie PJ 

DI Dolphin 
DR Dresden 

EL Carp 
EX E S S ~ X  

€IS Colchester 
H Howard 

NQ Canard  
BZ Angler 

qe 

BN 

PB 
TT 

WG 

ZR 

Pelee 

Windsor 

Bidgeton 

Pilbury 
Trout* 

Wallaceburg 

S a m f a  

*Indicates  unofficial   deslgnetor.  



Airport 
No e Apr ivaPs 

P a  ROUK 

Willow Bun 12 

Metropolitan 12 

Detroit City  5 

Windsor 2 

Pant iae 5 

GroEBe Ile NAS 2 - 
Total  Operations 

Per HOUP 38 

No. DepaKtures 
Per EOUK 

12 

12 

5 

2 

5 

2 - 

Total Operationa 
Per Hour 

24 

24 

10 

4 

10 

4 - 
38 76 
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TABLE 111 

O P T I "  A I B M  SPACING DETROIT WILLOW RUN - 
MIrmOPOLITAN ILS 

5 Miles From 
Outer Marker 

6.6 
7.5 

10.0 

5.7 
3.6 

3 .0  
7.8 

7 . 0  
3 .4  

2 .9 
1 . 7  

3 .0  
5 .0  

Aircraft Category 

M - &dim 
s - S l w  

F - Paat 
J - Jet 

Aircraft Sequence Owter Marker 
Noo 1 Moo 2 Separat iou 

(miles) 

S M 
S F 
S J 
M S 
n 
n 

F 
J 

F 
F M 

S 

P J 
J S 
J 
J 

I4 
F 

Same Type 

Appraximnte  Approach  Speed 
(vh) 
120 

h o t s )  

140 
104 

150  130 
122 

180 156 

5.1 
5 . 5  
6 .6  

4.5 
3.1 

5.8 
3 .0  
3 . 5  
5 .2  
3 . 0  
3 .0  
3 .O 
4 . 0  
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FIG. 3 PRESENT  SYSTEM BACK COURSE  APPROACHES 
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FIG 4 TERMINAL  SYSTEM  A  FRONT  COURSE  APPROACHES 
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FIG. 5 TERMINAL  SYSTEM A BACK-COURSE APPROACHES 
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FIG 6 TERMINAL SYSTEM B FRONT-COURSE  APPROACHES 
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FIG. 8 WILLOW RUN  APPROACH  CONTROL 



FIG. 9 DETROIT CITY APPROACH  CONTROL 











FIG. 14 ARTC  CENTER ARRIVAL RADAR SECTOR 



FIG. 15 ARTC CENTER  DEPARTURE RADAR SECTOR 




