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RADAR ADVISORY SERVICE 
AN EVALUATION OF 

m VFR FLIGHTS 

SmlURY 

This  report  describes an evaluation of a t r a f f i c  advisory  servloe 
by  use  of radar t o  mrcraft speratmng  under V i s u a l  flight  rules.  This s e n -  

SndJataapolis, Ind., wSrg ASR-2 radar data.  Pilots  requesting  the  service 
i ce  was provided by ccntr~~allers  located 111 the  airport  control tower at  

were advised of the  azmath md range of other  aircraft  target  returns 
which might be a p o t e n t l d  hazard.  Slnce  height  information was not ~vsj9la- 

widely  separated altitudes, and In many cases,  the  conflictmg  traffic wa5 
ble  t o  the radar controller,   the  conflicting  trafflc  frequently was at 

not seen by the   p i lo t  wha was rdlesed. 

widely, however, the  I W J C U - ~ ~ ~  cf the  pf lots  commenting on the  service f a t ~ ~ r d  
euntlnuatlon and extension of the  service  to  other areas. The determim+4,3n 
nf the  success  of  this vls3aal fllght rule  radar a d n s o r y  service  in provlrZlrtg 
a d h t l o n d   s a f e t y  can ~ n l y  be  d?terrmned by a long-term s t a t i s t i c a l  stu%v 6 2  

accidents o c c m ~ n g   i n  areas wi*h and without such service. 

The degree o r  pa-ticipatmn by p l lo t s  in the   t e s t  program vm'ed 

Char t s  to  extrapolate tPe data t o  hxgher t ra f f ic   dens l t les  also are 
provided. 

The report descr-tes eqJlpment and procedures used in  t h i s  t e s t .  

INTRODUCTION 

year  perlod ending i n  1957, rlear weather prevmled  in 94 per  cent of %kt% 
In a CAE! analysis1 of 959 rmdalr colllsions  occurrmg  in  the l c r  

deots, and 94 per cenf c f  " e  aseldents  occurred  during  daylight  hours. E e  
aeridents, vlsiblltr,g was LZ e x w 5 s  of 3 mles i n  98 per  cent of the ZCL*-. 

dtb tudes  at which these rmdair e-lllsions  occurred ranged from 10 ta  LcC4Y, 
feat,  only  four  havina oec-:zred above 9,000 feet. 

are l x t e d  m Table I. 
The o9eratlonal pnases In  which these  midair  collisions ocex-rrt~l 

i9571" Civi l  Aeronautles Bcard ,  6weau of Safety,  Analysis  Division, 
Kay 19, 1958. 

- 
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TABLE I 

OPERATIONAL PHASES OF MIDAIR COLLISIONS 
( I n  Order of Frequency of Occurrences) 

Maneuver Per Cent 

Landing  Approach. . . . . . . . . . . . . . . . . . 31  
B a f f i c  Pattern...................29 
Normal F l i g h t  ..................... 25 
Takeoff Climb.... .................. 7 

AcMbatics..........,............. 2 
Formation.................. 4 

Buzz ............................ 2 
Raci ............................. 1 

....... 

Although many midair eolllsfons may have occurred  wherem two 
a i r c ra f t  converged &le  each ~emamed i n  the  other's  "blind  area,"  the 
basic cause is that   the  p i l o t s  did n5t  see  the  other  aircraft until too l a t e .  
Computation of distance, speed, and closure angle of in t rudhg   t r a f f i c  needs 
t o  be accomplished by the  p i lo t  after  sighting, and the  time  delay required 
t o  determine  a  course of evasive  action can be lengthy enough t o  cause col- 
lision. An effective advisoxy service which would provlde the   p i lo t  with 

reduce the  probability of midair co l lu ion .  With rmge and a z m t h   i n f o r -  
infomation on dlstance and closure angle of intruding t r a f f i c  could greatly 

mation on t r a f f i c ,  only  a deterrehetion of the a l t i tude  would remain with 
the   pi lot .  Therefore,  the  earlier  other  aircraft can be detected by the 
pi lot   the   safer   wil l  be his flight. 

A t e s t  of VFR a r r iva l  and deparbure radar t r a f f i c  advisory 
s e m c e  was mde at Weir Cook Municipal Mrport, Indianapolis, Ind., from 

was not mandatory that  they do 6 5 .  

June 23 t o  A u g u s t  23, 1958. P i lo t s  were urged to   pmticipate ,  although it 

RegLon Three Offlces of Air B a f f i c  Control  jointly  prepared a i'TOTAM which 
was issued about 30 days pr ior   to  urcplementation of the   t es t .  See Appendix 
I. In addition,  the  informatmn  contained i n  the NCTAM was publicized  as 

was distributed  to  aviataon  interests d t h i n  a  200-mile radius of 
a special  notice ic the M m a ~ ~ s  Gulde. A b w l l e t b  descrabing the  service 

Indianapolis, and the  Aeronsutics Conrmissions of five surroundjag s t a t e s  

publications  for  pilots. 
were requested t o  mclude  the  bulletm  in  their   newsletters and other 

The Techucal Development Center (TDC) and the Washington a d  

The VFR radar advisory service was made available t o  all aircraf t  
using  Indianapolis Municipal Airport and all othe r   a i rpo r t s   l sng  vi thin 
the advpsory service  area. These a i r p o r t s  were cal led  "satel l i te"  airports. 
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amcraft  using  the  adrisory  service  to  afford maximum u t i l i t y  compatible  with 
safety. In accompllshang thls, it was contemplated that ,  wherever feasible, 
these  routes would glve  reasonable  separation from IFR routes.  Therefore, 
boundaries  of  the  corridors were  on generally  heavily  traveled IFR routes, 

boundaries. 
and VFR f l i a t s  using  the  sewice were expected t o  fly well within  the 

Arrival and departue  routes, or corrldors, were established for 

Perfmeter v isua l  and radio reporting  points  for each arrival  route 
were designated to   f ae l l i t a t e  radar identification. One UHF and one WF 
frequency were provided for  the  arrlval  advisory  service, and similar provi- 
sfons were made for  departure  advisory  service. In  addition, a 122.5-Mc 
duplex  frequency was provided f a r  each service. The service was available on 
a 24-hour basis. 

PRWEDUReS 

R a d a r  advisory  servaee was given t o  any pilot  requesting it, 

prescribed  frequencies. The advisory  service was t o  be confined t o   t r a f f i c  
whether arrfvd,   departure  or over-flight,  but it was available only on the 

information only, but  occasional  requests by p i lo t s  for other  lnformation 
sach as weather,  navigation a d s ,  and suggested h e d n g s   t o  fly away from 
cQngested t raff ic   areas  were handled. In  general, however, the  advice covered 
information on t r a f f i c  which appeared to   const i tute  a possible  potentlal haz- 
ard to   the   p i lo t .  S-orvezllance of the  aircraft  and issuance of t r a f f i c  advi- 
sorles contxnued u n t i l  6-mh time as the  controller  advised  the  pilot   to c h q e  
t o  tower  frequency or  cJeared the aircraft t o  leave  the advlsory frequency. 

radar a d v i s o r y  service because o f  malfunction of equipment, volume of t r a f f i c ,  
OT for some other  reasonJ he advked the   pi lot  of the  discontinuance of the 
service and gave such d d e d  advlce  as he deemed necessary. 

If at any time the  controller found tha t  he  could not  continue  the 

takeoff from s a t e l h t e  aupm-ts, on fmst  radio  contact with the  Indianapolm 
tower, p i lo t s  of departtng  a2rcraft who had not  requested  the  service  previ- 

p i lo t s  Who desired the  service were a d v l s e d  to  contact  the VFR departare 
ously were queried as to whether or not  they  desired it. After  takeoff, 

d v ~ s o r y  on the  appropriate frequency. 

Pr lor  t o  takecjff frm Indranapol1s b i c l p a l  Ai rpo r t  and a f t e r  

P l lo t s  o f  arriving aircraf t   ( Indianapohs  Mwcipal  and sa t e l i l t e  

However, many i n l t i a l  eallrrps were made both mside ana outside  the  advertised 
airports)  usually  contacted the  VFR advisory service over the  perimeter  fixes. 

baUdary of the  servzce. Ih some cases,  callups were made beyond the range 
of the  towerss radar coverage, m which case p i lo t s  were requested by the con- 
t r o l l e r  t o  c a l l  agam when mth in  range. Thqse a r c r a f t  landing at Indlanapolis 
MIUicipd hrp0l-t were  changed to the tower  frequency pr ior   to  cormng withln 
range of the  t raff lc   pat tern  a t   the   a l rport ,  and those lmd.ing a t  the s a t e l l l t e  
aarports were cleared  tc Leave the  advlsory frequency when entering  the 
s a t e l l ~ t e   a n p o r t   t r a f f x   p a t t e r n ,  
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Many VFR flights over-flflng  the  Indianapolls  terminal  area  called 

patible  with  the  direction 6s flight for  the  specific  corridor i n  which they 
for  traffic  advisory  service, sometimes on a frequency which waa not com- 

were flying. Depend- on the  volume of t r a f f i c  that the  controller was 
working, these  flights  usually were requested t o  change t o   t h e  proper  fie- 
quency*where they were given the  advisory  service and advised to   leave  the 
fYequency a t  the edge  of radar coverage. 

EVALUATION OaTECTIVES 

regulations,and equipment required  to  furnish a radar advisory  servce t o  
VFR t r a f f i c  in the  Indianapolls  terminal  area. The tests were designed to :  

The objectives  of  this  evaluation were t o  determine  procedures, 

with  requested  regimentation, especially that of routes o r  corridors. 
1. Determine the  extent  to which VFR advisory  service wers comply 

dispensbg a VFR advisory  senrfce. 
2. Determine the optimum configreration of operating  positions  for 

communications channels. 
3. Determine equipment requirements i n  terms of displays and 

ident i ty  of VFR advisory  targets. 
4. Detenpine optimum procedures for   ident i f icat ion and retention of 

t raff ic   control  and aviation  industry  standpoint. 
5 .  Determine the  over-all  effectiveness of the service from an air 

6. Determine requirements  of  other areas for  iqplementation  of a VFR 
advisory  service  with  respect t o  procedures, equipment, and personnel. 

m m  AND RESULTS 

Ixnrlng the  test   period,  data were gathered with clocks,  counters, 
Estaerlme-fagus reeordhg equipment, and observers who recorded  data man- 
ually at each VFR advisory service  position  of  operation. It 1s believed 
that  these data provide a good cross  section  of  the VFR radar advisory 
service as conducted at  Indianapolis. 

Staffing. 
In the  principal mode of operation,  there was a VFR departure 

Both positions were staffed on a 24-hour basis by  jompeyman-level con- 
pontroller m the tower cab and a VFR =rival  controller in the  IFR room. 

trollers,  with  occasional use  of trdnees  assigned to  these  positions under 

8 a. m., both  the VFFi a r r iva l  and depar ture   ps i t ions  were  combined for  
supenrfslon  of  controllers. A t  t hes ,   e spec ia l ly  between midnight and 

operation in the tower  cab. Other  eonfiguratlons were tr ied  near  the end 
of the  tes t   per iod,  1ncludin.g both inbound and outbound controllers working 
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from a common display  in  the IFR room, and one controller  providing  advisory 
service  to  both inbound and oatbound a i rc raf t  from  one operating  position i n  
the  tower cab and from  one operatug  poslt lon  in the IFR room. 

Displays. 

21-inch CONRAC TV monitors. The TI-440 scan-conversion uni t  was used t o  con- 
ver t   the  ASR-2 radar data t o  a TV picture showing a 3O-rmle range. The output 
of a GPA-30 vldeo mapping unit was mlxed m t h   t h e  ASR-2 radar  video on the 
input  side  of  the TI-440 unit. 

The primary radar displays used for   the VFR advlsory  service were 

i n   t h e  tower  cab was mounted on a small console  with  the  face of the   inbca tor  
ver t ica l .  See Fig. 1. The console had castered wheels t o  permit it t o  be 
positioned  for  various light conditions. A sliding hood arrangement was t r led ,  
t o  reduce the  amount of amblent l igh t   fa l l ing  on the face of  the  tube and t o  
reduce l lght   ref lect lons f rom the  implosion  shleld and tube  face. This uas 
not  satisfactory during some light  conditlons in the tower. A light trap,  
using a curved sheet  of  eircealarly  polarized  filter,  then was instal led.  
This,  together with reposltloning of the  console t o  avoid d i rec t  sunllght 
fa l l ing  on the  face  of  the TV tube,  provided a usable  display. See Fig. 2.  

The 21-inch CONRAG monltor for   the VFR departure  advisory  position 

I n  the IFR room, the 21-inch TV monitor for  the VFR arrival  advisory 
posftlon vas mounted on a small desk-like  table,  Fig. 3, adjacent  to the IFR 
control  positions so that A/G radio  ternunal equipment at that  posit ion could 
be used. 

Most of the  controllers  believed that the 21-Inch CONRAC monitor 
used as a ver t ical   d isplay was too  large  for normdL viewng. It was obsemed 
that controllers tended to   new  the   p lc ture  on the momtor from distances as 
close as 8 inches.  Preference  for a 17-lnch  indlcator, shown i n  Fig. 4, was 
rndlcated. 

scan-conversion uni t  was off   for  mamtenance. A t  these   tmes   the  ASR indi- 

radar edvisory  service in addi t lon  to  IFR control- The departure  controller, 
cators were used,  the IFR departure and arrival  controllers  providing  the VF'R 

nslng a modified ASR-1 radar indicator, was located  in  the tower  cab, and the  

room. Controllers  stated  that  combmmng the  services IS, at times,  confusug 
arrival  controller,   using an ASR-2 indicator, was located i n  the tower IFR 

merely are  being  given t ra f fk  ieEormatLon. It was dlff icul t   for   control lers  
because some aircraft  are  being  posftlvely  controlled by vectoring and others 

t o  remember which aircraft. were IFR and which  were VFR. 

Durlng the eval-sation there were periods when the  single E - 4 4 0  

display, FIg. 5, was iRStdled i n  the tower IFR room. Controllers were asked 
t o  use thls display  wlth plastic chips   carrying  arcraf t   ident l ty  as much as 
possible, so t ha t  a comparison with the 21-inch vertical  indicators  could  be 
made. Many of the  controllers had stated  previously that for  tower radar 
rpontrol at  relatlvely  short  ranges,  they would not  require duch a display, 

Wing the las t  week of  the  evaluation, a 22-inch  horizontal  plottlng 
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sfnce  they  could remember the  location of  each radar target  in  contact and 
i t s  identification. However, after  the horizontal plottmng display had  been 

tages and found that it was as easy t o   v r l t e  the aircraf t   ident i f icat ion on 
i n  service  for one  week, several  controllers thought it had d is t inc t  advan- 

a plastic  chip as on a pad of paper. 

the  location  of  radio navigation aids and geographical  features used in 
identi- radar targets,  it was  necessary t o  have a map of the  area covered 
by the ASR-2 radar  integrated  with  the radar picture. The o r l g h d  video 
map which was used at the beginning  of  the trial period soon was modified 
t o  mclude more geographic  points  both at  the  periphery and within  the 

brought  about by diff icul ty  encountered in  identifying and reidentifying 
advisory  area. The modified map is shown i n  Fig. 6. This change was 

targets.  The modified map greatly mproved th is   s i tua t ion .  

In order t o  display inbound and outbound corndors,  and t o  show 

edjustments t o   t he  Tv picture  are made with  the  vertical  and horizontal 
centering  controls, M overlay tme cf map, although  adequate for a raw 
radar display, wvuld not have been s d t a b l e   f o r   t h e  scan-conversion rad= 
display. A GPA-30 video mapper, equipped with  the  video map mentioned 
above, was used. The GPA-30 output was  displayed on scan-conversion 
displays i n  the tower. 

Pilot   Participation. 

varied  considerably d t h  the weather, the  hour of the  day, and the day of 
The  number of a i r c ra f t  which used the VFR radar advisory service 

the  week. It was observed tha t  on weekends, flying activity increased'and 

Sunday and holiday  afternoons were busiest,  while Mondsy throug3 Thursday 
consequently, the  number of VFR fllghts using  the advisory s e d c e  increased. 

, were the  least   active days. D a y l i g h t  hours s a w  the most VF'R act ivi ty ,  with 
two peaks, usually l a t e  morning, 10 t o  11 a. m., and mldafternoon, 3 t o  

Since  the TV raster   of  a brlght  display  usually moves when 

5 P-  m. 

During August, a count was made t o  determine the percentage  of 

ditions  existed.  Fifty-nine  per  cent  of  the VFR departures and 63 per  cent 
aircraft using the  service on four days duping which  good VFR weather con- 

, of the VER a r r iva ls  at  Weir Cook Airport used the service, of which 36 per 

cent were military. Ninety-four per  cent of all VFR air carr ier   arr ivals  
cent were air carr ier ,  62 per  cent were c i v i l  non-air  carrier, and two per 

and departures used the  service,  while  the  corresponding  figure  for W R  

Although the  largest   nmber of participants were c iv i l   i t ineran t ,   there  was 
non-ar   carr iers  was 52 per  cent end for  VER rmlitary, 31 per  cent. 

a greater  degree  of  partlcipatfon by the VFR a i r   ca r r i e r s .  

From June 26 t o  July 19, data were recorded for  periods ranging 

709 a i r c ra f t  used the VFR radar Rdv~sory service. These 709 f l l gh t s  were 
from 8 t o  16 hours a day for a t o t d  of 165 hours. During these  periods, 

issued 1,082 advisories on conflacting  aircraft  targets. During a peak 
8-hour period when data were being  recorded, 87 a i r c ra f t  used the service 
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taneously  using  the  service WBS six, n t h  the maxl~lum under a r r i v d  advisory 
and 117 advisories were issued. The raxmnm number  of VFR a i rc raf t  sbdt- 

a t  any one t m e  be- five, and the  maxirmun under depaxture advisory at any 
one tune  being  four. 

During the   tme  da ta  were being  recorded, the  observers also counted 

maximum number of aircraft  within  the 3O-mile range T&S 22, n t h  a minimum of 
the number of mrcra f t  raiiar retnrns on the scopes a t  5-minute intervals. The 

two. There was, of course,  considerable  variatlon from one 5-minute reading 
to  the  next. 

degree, dependent upon the  number of a r c r a f t  on the scope. By averagingthe 
It was found that   the  number of participating  aircraft w a s ,  t o  some 

data from several high-, m&um-, and low-activity days, it was possible  to 
show th i s   r e l a t ionsbp  by the curve i n  Fig. 7. 

were analyzed. These occurred during typically good VFR weather conditions; 
t h a t   i s ,   v i s i b i l i t y  6 m l e s  CT m r e  and ceil ing above 3,000 f e e t   w ~ t h  broken 
clouds o r  bet ter .  Table I1 s-snnaarizes the  data  for  these 6 busiest  periods. 

From 165 hours of  recorded  data,  the six busiest 8-hour perloda 

The  number of targets about whlch a p i lo t  was advised was subject 
t o  laws of probability,  since it depended on randm  factors such as  the num- 
ber of targets  on the scope and the  distribution of target6  in  the  area. 
Figure 8 shows the  probability of being a d v i s e d  of one or more t r a f f i c  tar- 
gets  for  several scope densit ies.  As an example: when from 6 t o  10 a i r c ra f t  
targets  were on the scope, the chance of being  advised of a t   l e a s t  one target 
was 53 per  cent, wben from 16 t o  20 a r c r a f t  were on the scope, this 
probability was 80 per  cent. 

There i s  a marked relationship between the number of targets  per 

data has been made and ab extrapolation of these  data  to  higher  traffic den- 
advised  aircraft and the  number of a i rc raf t  on the scope. A study of these 

l a t e r  in this  report .  
s i t i ea ,   to   ind ica te   the  workloads which might be encouatered, i s  discussed 

Effectiveness of Advfsorfes. 

they saw t r a f f i c  when they did not  volunteer such information.  Fourteen  per 

but it i s  not lmown whether they were in sight   pr ior   to  this advisory.  Eight 
cent of the  traffic  taxgets were reported m slght af ter   the  first advisory, 

per  cent of the  targets were sighted on an advisory subsequent t o  the fr i t ,  
and it is reasonable to   assme  that   these were seen a6 a resul t  of the dvi- 

percentage of targets  sighted (22 per  cent) can be explained by the fact that 
s o n .  The remaining 78 per  cent of the  targets never were sighted. The l o w  

the  advised a i rc raf t  and the conflicting t r a f f i c  often were a t  widely  sep- 

issued  for  targets whwh never cane within  visual  range of the  pi lot  due t o  
arated  altitudes. Also, the analysis shows that sometimes adnsories  were 

restricted  vL6lbliity  mnditions. 

During the  data-taking  period,  pilots were asked by radio whether 
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TABLE I1 

SUMMARY OF SIX a-Horn =OB OF m RADAR ADVISORY SERVICE 

Number of Aircraft U s i n g  VFR Radar Arrivals: 4.6 per hour qverage 
11.0 per hour maxiwun 

Departures' 3.4 per hour  average 
10.0 per hour maxbum 

VFR Radar Addson Service 17.0 per hour mathum 
8.0 per hour  average 

Advisory  Service 

xfpotal Number of Aircraft Using 

MsxLmmn Number of Aircraft U s i n g  the 
Service Simultaneously 6.0 

Number of Advisories  Issued  Arrivals: 6.4 per hour average 
'2L.Q per howr maximnu 

Degarturesr 6.2 per hour average 
22.0 per hour maximum 

xfpotal all Aircraft  Participating 12.6 per hour  average 
38.0 per hour 

Number of Conflicting Targets Issued 
Per Aircraft Given an Advisory 

1.2 average 
6.0 maximum 

Number of Aircraft on Scope (30-mile radips) 11.0 average 
A8 Recorded at 5-Minute Intervals 22.0 maxirmrm 

2.0 minimum 

%e hour vhen the peak nuniber of arriving drcrafl 
used the service waa not the same hour that the 
peak number of departing  aircraft  used the service. 

For the 8 per cent of targets which were  sighted after issuance 
of more than one advisory, the average  &stance  between the targets vas 
2.5 miles as observed on the radar indicator. A distribution of sighting 
mileages is shown in Fig. 9.  In many cases, these aircraft msy have  been 
separated  considerably in altitude. 

Pilot Cments. 

comments from pilot. During the first  and  major part of t h e  advisory 
service test period, a simple  questionnaire card was used. This card wa8 

distributed widely to A E S  xithin 200 miles, air carrier  operaticas offices, 
fixed  base  operators, and others. A  percentage  distribution of responses 
to the 412 questionnaires  retarned follows. 

Rro questlomaires regarding the service  were used to obtain 
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1. Did the V’FFi radar advisory  service  contnbute t o  the  safety of your 
flight? Yes __ 89.3 No 6.4 No Answer 4.3 - - 

2. D i d  you have conflicting t r a f f i c  in  the VFR radar advisory  Service 
area on which you  were not advised? 

Yes 6.1 No 93.9 No Answer 0 - - - 
3. Did  you experience difficulty u i th   t r a f f i c   a f t e r  you changed t o  

tower frequency? Yes 5.7 No a No Answer  7.2 - - 
4. Do you f ee l  that the VFR radar advisory  senrice rould be desirable 

at all mrports  equipped with radar? 
Yes 95.0 Na 3+2 - NO Answer 1.8 - - 

5. Do you feel ,  from a safety  standpoint,  that it would be desirable 
t o  have speclfic  routes for t r a f f i c   t o  and from malor a i r p o r t s ?  

Yes h0.7 No No m e r  7.2 - - 
In t h i s  questionnaire, pf lots  were not asked to   ident i fy  themselves 

o r  to  indicate  the  type of operation, whether air carrier,  military, or c i v i l .  
Handmiting on the  cmds, however, indicated that more than one card was  
f i l led  out  by  a number of pi lots .  

About  August 15, a second more comprehensive questionnaire, 
Appendix 11, was available. These were mailed t o  about 250 p i lo t s  and air- 

Sta te  Aeronautics Caramission.  They a l s o  were furnished  to  local fiight plan 
craft owners in  Marion County, Indiana, who were registered v l t h  the  Indiana 

off ices  and air carrier  offices on the a i r p o r t  and t o  fixed  base  operators  in 
the   s ta te  of  Indiana. About 50 of these  questionnaires were returned. A 

A p p d i x  11. 
definite  trend in the  answers i s  evident. The repl ies  aze l i s t ed  i n  

To encourage use of the  route system published in the  Nn[pAM, 
controllers a d v i s e d  most pi lots   via   radio of the  proper  route  for inbound and 

was a tendency, however, for some p i lo t s   to   res i s t   devia t ion  from their   desired 
outbound slwts, and most p i lo t s  so advzsed followed the proper route. There 

route of f l ight   In   order   to  conform to  the  route  structure.  This was t rue  
primarily of over-flights which utilized  the  service. Anewers to  question 9 

route. However, it was  noted in the remarks on the  questionnaires  that  pilots 
on the  questionnaire  Indicated  that most pi lots   preferred  to  choose t h e i r  own 

were willing  to  accept  certain  restrzctzons, such as use of corridors or radar 
vectoring, when condxtions of marginal weather or heavy t r a f f i c  w a r r a n t e d  such 
procedures. There vas a seercdng awareness among p i lo t s  of t h e l r   l m i t a t i o n s  
under these  condltlons, and they  placed  considerable t r u s t  i n  the  controller 

expressed by p i lo t s  i n   t h e i r  comments, They appeared t o  desire  information 
and radar. However, i n  general,  there was a strong  “let  me alone”  sentiment 

on t raff ic ,   but  a l s o  mshed to make the i r  own decisions  to avoid other   t raff lc .  
This sentiment may account, in  part ,   for  the  relatively  large  percentage (39 
per  cent) of VFR flzghts which dttd not use the  service. 
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the VPR radar advisory  service be provided on an area basis rather  than 
restr ic t ing it t o  a corridor. Some p i lo t s  commented that the  necessity of 
spo t thg  geographical  fixes 111 order t o  re& inside bpecific  corridors 
and to report  accurately  for radar ldentificatlon reduced the i r  time for  

ment also  indicated  that  they were unfamiliar with the  Indianapolis  mea, 
scanning for other  traffic  considerably.  Several  pilots rns3ung this corn- 

which contributed  to  the  difficulty in identifyiw twns and other 
geographical  features. 

The maJority  of p i lo t s  answering the  questionnslre  preferred that 

need for  receiving a l t i tude  information on traffic  issued by the VFR radar 
advisory service, and stated that a  great amount of time is consumed in 
searching  for  targets when wide altitude  separation may exist already. 

Controller  Interviews. 

interviewed and encouraged t o  comment  on the  service  provided, and the 
equipment and procedures used. All controllers were in faiaor of the VFR 
radar advisory  service,  because it provided rn additional s e d c e  which 
contributed  to flight safety. 

A large  majority of p i l o t s   U c a t e d  that  there was a definite 

A t  the end of the t e s t  period, a number of  controllers were 

Controllers  generally  agree that specific  routes far lnM and 
outbound t r a f f i c  reduce the number of conflicting  targets for the  aircraft 

It provides more time for controller  action,  since a slower r a t e  of closure 
in the proper corridor,  as well as the number of fast-closure  situations. 

exis ts  vith primarily  overtake  situations. However, controller6 recognized 
Unemimously the problem presented t o   t h e   p i l o t   i n  this situation, and 

area vould be a c i rc le  with a radius  of 25 or  30 miles  fromthe alrport  
w e e d  that a desirable boundary for  the VFR radar t r a f f l c  advlsorg seIvice 

vi th  random entry and exit   points.  

During most of  the  period of evduation,  the VFR departure 
controller was located  in  the tower  cab and the VFR arr ival   control ler   in  

period,  including both inbound end oatbound controllers working from a 
the I33 -. Other configurations were tried near  the end of the   t e s t  

comnon display in  the IFR room, with one controller  providing  service  to 
both inbound and outbound a i rc raf t  from one operating  position in the tower 
cab and from one operating  position in the IFR room. Controller comment6 
were noncmmitkZ  in t h i s  respect,  although it was indicated that the VFR 
redm advisory servlce  controllers did not  necessarily have t o  be associated 
with  other  control  positions  comected vith other a i r p o r t  t raff ic   control  
fWlCtiOn8. 

Most of the  oontrollers  estimated  that they could  provlde VFR 
radar advisory  service t o  5 t o  I 2  a l r c r a  simultaneously, depending t o  

during  the  evaluation  period,  the maxtmm number of a i rc raf t  provided VFR 
some degree on the grouping  of targets on the radar displsy. However, 

radar advisory senrlce by one controller at any one time was f ive.  A 
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nor sought a t  this time, m the ln te res t  of p r o v i u  an effective  service. 
saturatlon  point of the number of a r c r a f t  per  controller w a s  neither reached 

Conamuncations. 

posit ion  (arrival and departure). In  addition,  the common c iv i l  frequency of 
included. one discrete VHP and one discrete LET channel f o r  each operating 

122.5 Mc (receiving  only) was Fnstalled a t  both  positions. This l a t t e r   f r e -  
quency had t o  be shared with other  controllers Fn the tower, inclnding  the 

departure  controllers. Due t o  congestion on th i s  frequency, the  alternate 
local  controller,  ground controller, and occaslonaSly  the IFR approach and 

common civil channel of 122.7 Mc (receiving  only) was added during  the  evalu- 
ation  period  at  the VFR radar advisory  departure  position. Addition of t h i s  
frequency helped  considerably in relie-  the  congestion on 122.5 Mc. 

The A/G comunications  provided  for  the VF'R radar advisory service 

service program was not  greater i s  tha t  some of the  smaller civil   aircraft  
were not e d p p e d   t o  use the b s e r e t e  VHF channels. Sane p i lo t s  of t h i s  type 
hrcraft may have believed  that it was necessary t o  use  the  discrete  channels 
to  obtain  the  service and, not h a w  the frequency in the   a i rc raf t ,  dirl not 
reqnest  the  service. It w w  colrrmon practice  for  the  local  controller t o  advise 
aircraft   departing  to "change t o  121.1 Mc for VFIl radar advisory.'' 

One probable  reason why  participation i n  the  VFIl radar advisom 

A record w a s  maintained of the  comamications act ivi ty   for  each VFR 
radar adv isory  position. The recording  devices  automatically  recorded,  for 
each frequency, the number of times a trammission was d e  by a VPR radar 
edviSary controller, elapeed time on the air, length of time per  transmsslon, 
and nlmber  of times on the air during a wven  period. Both controller and 
pilot   trasmissi@nswere recorded on a tape  voice  recorder. 

Fnaluatlon  of ccamrmnications data  lndicates that during peak  hours, 
chamel  loading (time i n  use)  reached as high as 46 per  cent For  one VFR ad- 
v isory  controller. However, voice  recordings  indcated that a large amount 

l e r s  and pilots .  This affected  seriously the vdue o f t h e  communications 
of snperflucus conversation of an explanatory  nature occurred between control- 

loadiw data. The reqrured amount of commuT11cations, w i t h  proper  phraseologies 
and s t r e d i n e d  operating  procedures, would be much l e s s  then is  indicated. 

Altitude Information. 

information on the  t raff ic   issued t o  them. Other than  being  able to   i s sue  
a l t i tude  information on a l rc raf t   tha t  were under control of an IFR function 
in the tower, and this only a f t e r  coordination  with  the  respective  controller, 
none could be given. 

During the  evaluation  period, many p i lo t s  requested  altitude 

they might be willing  to  lend a Q u a d r a d a r  t o   t h e  FAA f o r  a short  period, t o  

between a i r c r m .  The hpight-finder  portion of t h i s  eqrclpment could  be  used 
evaluate i t s  effectiveness for obtaining  relative  altitude  relationships 

t o  obtain  altitude  data on targets  i n  a small sector by slewing the  antenna 

A discnssion  ulth G i l f i l l s n  C o m p a n y  representatives  indicated that  
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t o  the azimuth desired. It vould be necessary to se t  up the  displays and 
controls i n  the IFR room for the  test,  since  bright  display equipment  would 
not be available. Use of t h i s  equLpment, or cther radar height  finders, 
o r  use of the radar beacon system for  obtaining  height  information,  requires 
evaluation t o  determine f eas ib i l i t y  snd controller vorlrload. 

PROJECTTON OF FIIPDIXGS TO HIGEXR DETJsI!IY AREAS 

Although it i s  not  possible  to  forecaet VFR adMsory ac t iv i ty   in  
other  areas completely on the basis of the Indianapolis data, some trends 
were observed at Indianapolis. With these, sill attempt has been made t o  
predict what might happen in other  areas and with  higher t r a f f i c  densities. 

A t  Indianapolis, it was found that:  

1. The average number of conflict-  aircraft  targets  per  advised 
a i r c ra f t  vas approximately  equal t o  one-tenth  the number of a i r c ra f t  tar- 
gets on the  scope. The actual number of conflicting d r c r a f t  about which 

pended cn mmdom factors such as  the  distfibution of the  targets on the 
a p i lo t  was advised was subject  to the laws of probability,  since it de- 

scope. Figure 8 shows the  probability of be- advised of a t   l e a s t  one 
conflicting  aircraft  target  for  several scope densities. 

sirmiltaneously, a l s o  was eqml t o  about one-tenth of the number  of air- 
2. The average number of aircraft  using  the advTsory service 

craft on the scope. R a n a m  factors were present  in  this  case,  too. The 
probability of  one or more a rc ra f t   u shg   t he   s e rv i ce  at the same time 
versus scape density is shorn in  Fig. 10. 

as controller workload i s  concerned, are  the number of confl ic t ing  a i rcraf t  
and advisories  issued  per  unit of time and the number of f l i gh t s  using the 
&visory service  simultaneously. A s  far as   the  pi lot  is concerned, the 
number of conflicting a i r c ra f t  pointed out t o  him daring his flight through 
the  advisory areas is important. 

Conflicting  Aircraft Reported and Advisories Issued. 

in a  given area,  per unit of t h ,  data should  be  obtained on scope densi- 
t i e s ,  and an estimate  should be made of the  number of a i r c ra f t  wfiich would 
participate in the  advisory  senrice.  Figure 11 then can be used t o   e s t i -  
mate the number of  conflicting a i rc raf t   t a rge ts  w h i c h  wlll be reported  per 
hour  based  upon,the  assumption that   the  average number of targets  reported 
wl l l  be 0.10 times  the number of targets  on the scope. !The graph i s  entered 
by choosirg  the  estimated number of aircraft participatislg in the  a d v i ~ o r y  
servlce  per hour, going up to   the  average  scope density and then  over t o  
fYnd the number of conf l i c thg  a i r c ra f t  targets  reported  per bar. For 
insttsnce,  wlth 20 a i r c ra f t  using the addsory service  per how and an aver- 
age scope density of 30 aircraft ,   the VFR controllers will report sa average 
of 60 confl ic t ing  a i rcraf t   targets   per  hoar.  Became  of radarmess of the 

In projecting  these  data,  the items of primary in te res t  as far 

In order  to predict  the average number of Conflicting  aircraft 
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t r a f f i c ,  durhg peak permds of a few minutes'  duration,  the  rate  at which 
targets  are  reported  easily may exceed double the  average- 

In  addition,  at  Indianapolis an average of 1.7 advisories were 
issued  per  confllctlng aircraf t  target ,   in   other  words, on the  average, 

conflict .  This figure can be  used t o  convert targets  reported  per hour t o  
almost two advisories were issued for each a i rc raf t   tha t  appeared t o  be i n  

advisories  issued  per hour. In the above exmple, about 102 advisories W d  
have been given t o   t h e  X) aircraft  regarding  the 60 conflicting  aircraft 
targets  during  the  hourly  period. 

Simultaneous Use of the  Service. 
I n  the  prediction of the number of drcraf t  using the VFR service 

visory  service  to   total   arcraf t  observed on the radar scope was uged. A 
slmulteneously in  other  areas,  the 1:lO r a t i o  of aircraft using the VPR ad- 

r d m  distribution about the average number of advis~ry   a i rc raf t  vas assumed. 
Figure 12 shows the  estimated  average number of aircraft using VFR s e d c e  
for  scope densit ies ug t o  70 a i rc raf t .  Iq addition, two other c w e s  show 
the number of a i r c ra f t  which will be using the  service during peak periods. 
In one, during 5 per  cent of the time, the number of adv3soq a i rc raf t  will 
be eqaal t o  or greater  than  the number  shown. In  the s e e d ,  corresponding 
valaes for 1 per  cent of the  time are given. 

The predictions  for  taxgets  reported and for VW aircraft  using  the 
advisory service  are for to ta l   ac t iv i ty .  If t h e   s e d c e   i e  shared by an 
a r r iva l  and daparture  controller,  the average activity  per  controller will be 
one-half that  shown by the  curves. 

Targets  Per  Aircraft. 

t o  be advised of for  scope densit ies up to 70 aircraft will follov the  same 
The average and peak nwnber of targets  which a p i lo t  would expect 

cwves shown i n  Fzg. 12 since, as previously  pointed out, a 1:lO r a t io   ex i s t s  
i n  both cases. 

Cantion i n  Use of Predictions. 

thorongh study  of local  problems. For Instance, at one tdrport a large  per- 

in a higher VFR advisory worUoad than  indicated by the  scope density. It 
centege of the   t ra f f ic  mtyr go in only  one of two directions. This would resul t  

also is reasonable t o  assume tha t  when an a i r c ra f t  f l ies  through a cluster  of 
targets  it vi11 be impossible t o   i s m e  individual advisories.  In additLon, 
the problem of i d e n t i e i n g  VPR advisory d r c r a f t  in high-density  areas has not 
been discussed. I n  some cases it will impossible to   ident i fy  en aircraft 
without vectoring @,at the same time, it be advisable  to  vector  the 
aircraft  because of the  proximity of other  targets. 

An intell igent  projection of the Indianapolis dta vi11 require a 

the VFR radar  advisory  service  provided by the hdbnapolis tower. 
The following conclusions were reached on the basis of the   t es t s  of 
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Staff-hg. 

VFR radar traffic  advisory  senrice  adequately  to meet the traffic  load re-  
1. One arr ival  and one departure  controller were able t o  provide the 

requirements of the  Indianapolis,  Ind., terminal area. It is believed  that 
one controller could have provided this service most of the t h e .  

t r a f f i c  load is l lgh t ,  it is believed  the IFR approach controller and IFX 
departure  controller can be used t o  supplement the VFR advisory controller. 

Displays. 

radar scopes i n  the  control tower  cab  provided that   a   l ight   t rap,  or other 
device t o  reduce or eliminate  reflections from the implosion shield and 

flection  reducing  devices,  since  the  conrparatively low ambient l i g h t   i n   t h i s  
face of the CRT, is used. The bright  display in the IFR room needs no re- 

environment is not  sufficient  to cause  troublesome reflections from the 
implosion shield  or CRT. 

2. During peak VFR t r a f f i c  volume , in good VFR weather when the  IFR 

1. Scan-conversion equipment is suitable for producing daylight v iewing 

2 .  A video map, including some geographical  fixes and a mininarm of 
radio  fixes , is desirable. Use of the AN/UPA-30 video mapper  on the  input 
Bide of the  scan-conversion equipment is satisfactory. 

P i l o t  Participation. 
1. In the  Indianapolis tests, the maximum number of VFR a i rc raf t  

using the VFR radar advisory  selvice  simultaneously was six, with  the max- 

under  deparLure advisory at any one time  being  four. 
ham d e r  arr ival  adv isory  at any one time  being  five, and the ma~irmua 

2. samgling techniques  indicated  approximately 94 per  cent of dl VFR 
air c d e r  flights used the  service, u i t h  52 per  cent of the VEi non-air 
carr ier  and 31 per  cent of the VFR mili taxy  f l ights  participating. 

Effectiveness of Advisories. 

in sight d e r  the first a d d s o q ,  and 8 per  cent were reported i n  sight 
after more than one advisory was issued. 

1. Fourteen  per  cent of the  conflicting  traffic  targets were reported 

These noneightinge  probably were due to   a i r c ra f t  being a t  widely  separated 
2. Seventy-eight  per  cent of the  traffic  targets  never were sighted. 

a l t i tudes and i n  scme cases, t o  reduced visibil i ty  conditions so #at   t ra f f ic  
targets  never came within v i s a  range of the advised pi lot .  

2.5 dies. 

P i lo t  Comments. 

advised the i r  opinions of it considered it t o  be a  contribution  to  safety of 
flight and a desirable  senrice  to have available  at all a i r p o r t s .  

3. The average distance at which t ra f f ic   t a rge ts  were sighted was 

1. The majority of pi lo ts  who used the VFR advisory  senrice and 



2. Most pllots  prefer  that  the VFR advisory service be provided on an 
area basis  rather than restricting it to corridors.  However, a6 evidenced 

use of corridors or radar-vectoring, if conditions of m g i n a l  weather or 
in their remasks, they are willing to accept certain restrictions,  such as 

heavy  traffic  warrant. 

altitude  information with traffic advisories. 

Controller Opinions. 
1. Controllers  agree  that specific routes for inbound and outbound 

traffic reduce the number of fast  clnsures and thereby  provide more time for 

be provided on an area basis within 25 or 30 miles of the a i rpor t .  
controller action, They believe that the VFR radar advlsory selvdce  should 

3. Almost all pilots  stated  that  there is a  aefinite  need for receivm 

service  simultaneously to 5 to 12 aircraft, depending on target  grouping on 
the displey. 

Commnications. 

the VFR radar adv%sory service  were  supplemented by the c m  civil fie- 
quencies of 122.5 Mc end 122.7 &, ground-to-air. These ahenuels  provided 
adequate sedce, although U2.5 Mc was shared  with the tower controllai. 

2. Most controllers  believe  that they could M s h  VPR rkar a d V i S O Z 7  

1. The discrete VKF and UHF chaunels for a r r i v a l s  and departures Using 

REC0"JDATIONS 

evaluated  in  other  areas to determine  optimum arrmg-ts of personnel  and 
1. Other  configurations of controllers and displays  should be 

high-density  areas  ahould  be made. 
eqafpment. In particular,  evaluation of horizontal  plotting  displays in 

determine  altitude  relatimsfllp  between aircraft, should  be accoqplished. 
2. An evaluation of the use of height-finder radars or beacons, to 

areas  covered by radar should  be  considered. 
3. An evaluation of VFR radar traffic advisory  servlce in en mute 



APPrnIX I 

U. S. DEPAR!@lEiW OF COMMERCE 
Civi l  Aeronautics  Administration 

NOTAM 

VFR Arrival and Departure R a d a r  Traffic Advisory Service 
Test  Evaluation of 

In  Indianapolis,  Indiana, Terminal Area 

Beginning on o r  about  June 23, 1958, at  0601 GMT, an8 until 
M h e r  adviaed,  the CAA will conduct an evaluation of VFR a r r iva l  and 
departure radar traffic  advisory  service I n  the  Indianapolis, Indiana, 
Terminal  Area. Pi lot   par t ic ipat ion is urged,  but i s  not mandatory. 

VFR RADAR m c  ADVISORY AREA 

The R a d a r  Traffic Advisory Area shal l   be   that  encompassed  by a l ine  
connecting  the  following  points: Lebanon, Ind.,  Noblesville, Ind., 
Greenfield, InB., Shelbyvllle, Ind., Franklin  Ind.,  Martinsvllle,  Ind., 
Putnemville, Id., and back t o  Lebanon, Ind. (starting point). (SEE CBART) 

VF'R Arrival  or  Departure Advisory on aasigned  frequency, are  nevertheless 
urged t o  conform to  rout ing via designated VFR a r r ive l  and departure sectors. 

P i lo t s  of a i r c ra f t  without radio, a8 well as those  unable t o  contact 

VFR ARRIVAL AND EZPARTURE SECTORS 

Arrival  Sectors 

Pilots  destined  for any a i r p o r t  trlthin the VFR Advlsory Area are  urged 
to   enter   the  area via one of the  following  deslgnatd  sectors 

Northeast  Sector 

The mea u i th ln  a l i n e  connecting  Noblesville and Greenfield, 
thence west t o   t h e  White River,  thence t o  Noblesville.  Pilots 
should  remain north o f  US Highway b/Pennsylvania  Railroad and 
east  of the White River. 

Southeast  Sector 

The a rea   mth in  a line  connecthg  Shelbyville and Franklin,  thence 
north  to   the White River,  thence to   Shelbyvi l le .   Pi lots  should 

Pennsylvania  Railroad. 
remain  west of the New York Central  Railroad and east  of the  
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Southwest Sector 

thence  northeast  to  the Weir-Cook airport  t r a f f i c  control zone, 
The area  within  a  line  connecting  Martinsville and Putnamville, 

thence  east t o   t h e  White River,  thence to   Mart insvl l le .   Pi lots  
should  remain  west of the White River and south of US Highway 4 0 .  

Northwest Sector 

The area  wlthin a l i n e  connecting Groveland, Lebanon, Clermont, 

Higbway 36 and south of the New York Central  Railroad. 
Awn, thence t o  Groveland. Pilots  should remerln north of US 

Departure  Sectors 

Pilots  departing any airport  within the  WR Advisory Area are  urged t o  
utilize  the  following  desimated  departure  sectors most nearly  aligned 
d t h   t h e i r   d e s t i n a t i o n .  

North Sector 

The area  within a l i n e  connecting C l e r m c a t  eas t   to   the  White River, 
thence t o  Noblesvllle,  thence west t o  Lebanon, thence t o  Clermont. 
P i lo t s  should remain eaet of the  New York Central  Railroad and 
west of the  White River. 

East Sector 

The area  wlthin a l i ne  connecting  Greenvllle and Shelbyville, 
thence  northwest t o   t h e  White River, thenae t o  Greenfield.  Pilots 

north of the  New York Central R a i l r o a d .  
should remain south  of US aighway kO/Pennsylvania Railroad and 

South Sector 

The area  within a l i n e  connecting Franklin and Mextinsville,  thence 
north along the White River t o   t h e  Pennsylvania  Railroad,  thence 

Railroad and east of the White River. 
south t o  Franblln.  Pilots should r d n  west of the  Permsylvanla 

West Sector 

Plainfield,  thence t o  Putnamvllle. P i lo t s  should remain Bomth of 
The area within a line connect- Putnamville, Groveland, Ann, end 

US Highvay 36 and north of US H i g h w e y  40. 

"Phe following procedures  should  be adhered t o  by pilota  of all 
aircraft having  proper  radio equipment en route t o  and departing from 
Indianapolis h u c i p a l  and all other  airports  within the advisory  area. 
(See attached  chart) 
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1. ArrlValS 

a. Generd 

Inbound VFR flights should contact  Indianapolis VFR Arrival 
Advisory on e i ther  118.5 or 290.3 mcs, when entering  the 
advisory  wea. When practicable,   pilots should  follow  the 

chaxt and maintain listening watch on VFR Arrival Advlsory 
approprlate VlB arrival  sector as indicated on attached 

frequency until   further advised. If destination i s  other than 
Indianapolis  Airport, so advise VFR Arrival Advisory. 

b. Alrcraft  Landing Indianapolis (Weir-Cook) 

(Weir-Cook) Indianapolis VFR Arrival Advisory will issue 
landing  information (runway, wind, etc.)  and radar t r a f f i c  
advisory  information. A t  the  appropriate time pxlots ?dl1 be 

and thereaf ter  radar traffic  information will be  discontlnued. 
advised t o  contact  Indianapolis Tower on 119.9 or 257.8 mcs. 

be  acceptable,  pilots should request  specific runway desired 
Should runway  in use, as specified by VFR Arrival Advisory not 

on ini t ia l   report   to   Indianapol is  Tower. 

c.  Aircraft Landing Other Airports 

P i lo t s  should advise VFR Arrival Advisory of destination 
airport  on inl t ia l   contact  and maintain a l is tening watch 
on the   a r r iva l  frequency until   further  advised or u n t i l  the 
pilot   requests that  the  service be  discontinued. When 
practicable,   pilots should  proceed to   t he   t r a f f i c   pa t t e rn  
of the  other  airports  via  the  designated VFR arr ival   sectors .  

2. Departures 

a. General 

Departing VPR flights should. contact  Indianapolis VFR Departure 
Advisory on 121.1 or 284. 6 mcs. When practicaBle,  pilots  should 
depart  the radar advisory area vla the  deeigpated VTX deg&ure 
sector most nearly aligned with the i r  destmnation. P i lo t s  
should maintain l is tening watch on VFR Departure Ad~Lsory 

the  limits of the  radar advisory area. 
frequency until cleared to   l eave  the frequency or until beyond 

b. Aircraft Departing  Indianapolis (Weir-Cook) 

P i lo t s  who desire VFR R a d a r  Advisory service  should so advise 
the tower prior  to  take-off.  Following  take-off, such p i lo t s  
xi11 be  advised when t o  contact VFR Departure Advisory. 
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C .  h r c ra f t   Depe r t iw  Other Airports 

P i lo t s  who deafre VFR R a d a r  Advisory service should contact 
VFR Departure Advdsory after  take-off and advise point Of 
departure and destfnation. When prscticable,   pilots should 
proceed to the limits of the  VFX rad= advisory area via 
the  designated Vmc departure sector m a t  nearly aligned  vith 
the  pomt of destination. 

TIIE SERVICE DESGRIBED BERFIN IS NOT INTENDED m ~ V E  m PIUYP 

CRAFT. IT IS PROVIDED To A I D  HIM I N  HIS VISUAL SURVEIWSrMCE BY CALLIXG To 
OF H I S  RESWNSIBILITY FOR CONTINUAL VIGILANCE TO SEE ATTD AVOID OTgW AIR- 

FfIS A T E N T I O N  A SPECIFIC DIRECTION I N  WHICH RADAR INDICATES  POSSIBLE CON- 
FLICTING !JFJPFIC  To EXIST, PILOTS ARE R E M I N D E D  !FEAT !PE3 SURVEILJANCE RADAR 
UTILIZED BY TBE CONTROLLER DOES NOT PROVIDE aTITUDE INFORMATION. 

FORWARDED T o :  
PILOTS' C 0 " T S  Ai73 RECOMMENDATIONS ARE SOLICITED AND SHOULD BE 

CAA TecMcal  Development Center, m-367 
P. 0. Box 5767 
Indianapolis 44, Indiana 

FRANKED, SELP-ADDRESSED POST C A R E  FOR TEIS PuRPoSE ARE 
AVADJBLE AT F L I G H T  OFFICES AND CAA FACILITIES WITEIN A 
200 MILE RADIUS OF IrnIANAFKJLIS. 



INDI - 'AWLIS VFR  ARRIVAL  AND  DEPARTURE RADAR ADVISORY 

When practlcable,  pllots  are  urged to conform to  routlng 
vla  deslgnated  VFR  sectors and perlmeter vlsual reportlng 
pomts 

"hdmnapolls VFR Arrlval  Advlsory"  transmlta and guards 
118 5 and 290 3 Mc , guards 122 5 Mc 

ARE - 

"Indlanapohs  VFR  Departure  Advlsory"  transmlts and guards 
121 1 and 284  6 M c  guards 122 5 Mc 



APmNDEi I1 

U. 9. DEPARTMENT OF COWEBCE 
CIVIL  AWONAUTICS  ADMINISTRATION 

CAA VFR RADAR ADVISORY SWVICE 

Guards 122.5 mc 122.5 m~ 

The CAA VFR Arrival and Departure Radar !Traffic A ~ V ~ S O F ~  Service  provides 
a -$ng eervice  to   pi lots  i n  the  Indianapolis Temclnd area.  Pilot 
participation is urged, but is not mandatory. 

CONTINUAL VIGILANCE TO SEE AND AVOID OTIIW AIRCFU3T. I T  IS PROVIDED To A I D  
THIS SERVICE IS NOT INTENDED Tc) RELDTE THE PIL(yp  OF IUS RESPONSIBILITY FOR 

YOU IN YOUR VISUAL  SURVEIUANCE BY CALJ.,mG TO YOUR A T E W I Z O M  A S P E C I F I C  
DIJ1EClTON IN WHICH RADAR WDICATES POSSIBLE CDNFISC!PING  TRAFF?C To EXIST. 
PIIdXS AF8 REMITSDED THAT TRE SURVEILLANCE RADAFI UTILIZEID BY THE COPIXOUXR 
DOE9 NOT PROVIDE ALTTTUDE IITPDRMA!TIOlV. 

YOU CAN - 
- USE the VFR R a d a r  Advisory Service and help  to.evalllate  the  Service. 
Then complete t h i s  form, fold, f a t e n  and maia it. (No postage is required.) - - 



Percentages shown are  for 50 questionnaires  returned. 

The t o t a l   f l i g h t   t m e  I have  logged is about  hours. 

Maximum: 18,000 hours Minimum: 88 hours 50% of p i l o t s  had more than 
2050 hours. 

I used the  VFR R a d a r  Advisory  Service for: (CIRCLe q p r o p r i a t e  words) 

1. 

2. 

3.  

4. 

5. 

6 .  

7. 

8. 

(Arrival)  (Departure) 
41$ 39% 6%- 14% 

(overf l ight)  ( m e a l   k e a )  

The flight on which I used  the VFR Radar Advisory Senrice was: ( C D C L E  ONE) 

(Persond or Pleasure) (Business) (Military) (Air Carr ier)  
2546 53$ 0% 2 2 %  

How many aircraft did t h e  Advlsory S e m c e  Operator bring t o  your 
at tent ion? 

(CIEC3.E one) (None) (One) (Two) (Three)  (Four)  (Five or more) 
2% 2$ 15% 23% 41% 

How many of the   a i r c ra f t  had you already  seen  before  he mentioned them? 

(CIRCLE one) (Hone) (One) (Two) (Three)  (Four)  (Five o r  more) 
42% 29% 25% 4$ --- --- 

How many of the   a l rc raf t   tha t   the   opera tor   advised  you of d id  you fail 
t o  flnd even af'ter you looked fo r  them? 

(CIRCLE one) (None) (One) (Two) (Three)  (Four)  (Five or more) 
22% 44% 22% 5% 246 5% 

The primary  uses I made (or  w u l d  make) of the VFR Radar A d d s o r y  Service 
are: (LIST in order of importance) 

For traffic  information  while  f lying  the  area,  49s; during a r r i v a l  and 
departure, 19%. For t r a f f i c  information during marginal  weather con- 
d i t ions  while flying i n  the  area,  15%; during  arr ival  and d e p m u r e ,  596. 
As a navigational aid during  msrglnal  weather, 10%; for vectoring when 
lost ,  2$. 

If you axe a d v i s e d  of t r a f f i c ,  which would you ra ther  have the  Advisory 
Service  Operator  do? (CIRCLF appropr ia te   l e t te r )  

(a) T e l l  you specific  headings t o  f l y  so t h a t  you would be  kept  clear 
of others. 34$ 
Air Carrier: 5% Business: 29$ Personal or Pleasure: 29% 



(b)   Tel l  you  where the  other  aircraft  are and l e t  ycu figure out what 
t o  do. 665 
Air Carrier- 4446 Bumness: 7l$ Personal or Pleasure: 7146 

9. If I am on a VFR f l lgh t  within the Advisory Area, I should be: 
(CIRClE all that apply) 

(a)  permitted t o  go  by (b)  required  to follow (c)  kept separate 
any route I w a n t -  4746 a specific  route. from the  IF'R 

routes. 1996 
(a) Other (describe) l@ (see  text)  

u). I would prefer t o  have R a d a r  Advisory Service  pravided on an: (CIRCLE one) 

(a)  AREA basis  (called for anywhere (b) CaRRIDoR basis (cal led for 
d t h i n  a 30 mile radius.) 925 only within specific 

corridors. ) 6qb 
(c )  Other (describe) * 

D O N G T S K I P A ? i Y O F T H E ~ J . . L O W I N G ~  

These iteuns and statements should be completed. on the basis of war OUIl 
experiences,  opinions and beliefs.  

A. There is (CHECK one) ( ) very great ( ) moderate ( ) l i t t l e  ( ) no 
67$ 3346 -- 

need for VFR R a d a r  Advisory Senrlce a t  busy airports. 
-- 

B. The primary contributions of the VFR Radar Advisory Service t o  air Waffic 

Three primary categories: 
safety  are: (LIST i n  order of importance) 

1. Avoid colliaion: 83% 
2. R a d a r  navigation  during marginal weather: 11% 
3. Get weather information: 6$ 

C. The following i m p r o v d t s  i n  the VpR R a d a r  Advisory Senrice are needed: 
(LIST i n  order of importance) 

1. Provide a l t i tude  information: 575 4. AB a radar navigation aid: 58 
2. Pmvlde  better communications: 20% 5. -vide sersice on area 

3. Universal  application of the 6. Provide  vector f rom 
basis: 596 

service: f i  t r a f f i c :  3% 
7. no iluproven&e&: 3$ 

D. Other pertinent Remarks: The following are  typical coinments: 

"I thinlr t h i s  sdditional senrice is very good particularly in pjlgh density 
terminal areas where there is also a good deal of light dro ra f t  
activity." 



"I do not use the advisory system. I believe a great  deal can be 
observed  by  watching close and also a listening  watch  is  help ful..." 
"This senrice has  great  possibillties if it can be along the  lines of 
infomation  rather  than  control." 

"I hope  it is continued." 

"I em very  mplah in  fabor of t h i s  sexvice...  how mach planee I haven't 
seen or wouldn't  have seen adless d v i s e d . "  

'Wonderffil ! " 
"I don't  believe it practical..let's  not take all the  pleasure out of 
pleasure f ly ing by  being  too  restrictive." 

"...It is my personal  feeling  that  more  control is needed in the 
vicintty of busy airports ."  

"A very velcome service  appreciated br all taxpsgrers who fly." 



WBTAGE AND FEES 
PAID 

U.S. EPT. COmERCE 



FIG 1 THE 2.1-INCH TV MONITOR  AT  THE  DEPARTURE  CONTROL  POSITION 
IN  INDIANAPOLIS  TOWER  CAB, WITH SLIDING-HOOD  LIGHT  CONTROL 



F I G  2 THE 21-INCH T V  MOWTOR A T  1 H C  D E P A R T U R E  CONTROL POSITION 
IN INDIANPPOLIS  TOWER C A B  USED DURIh'G V F R  ADVISORY  SERVICE 



F I G  3 THE 21-INCH TV  MONITOR AT THE ARRIVAL  CONTROL  POSITION 
IN INDIANAPOLIS  TOWER  IFR  ROOM  USED  DURING  VFR  ADVISORY  SERVICE 



FIG 4 THE  17-INCH TV MOUITOR AT THE  LOCAL  CONTROL  POSITION 
IX I N D I A N A W L 1 5  TOWEP. U S E D  OCCASIONALLY DURING THE 
V F R  ADVISORY SERVICE TEST 



FIG 5 THE  22-INCH  HORIZONTAL  PLDTTING  DISPLAY IN INDIANAPOLIS  TOWER 
IFR ROOM USED  DURING  THE  VFR  ADVISORY  SERVICE  TEST 



F I G  6 MODIFIED VIDEO M A P  USED E OR V F R  RADAR ADVISORY SERVICE 



2 AVERAGE  NUMBER OF A I R C R A F T   O N   S C O P E   A T  A T I M E  
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FIG.  7 NUMBER  OF   AIRCRAFT  PARTICIPATING  IN   ADVISORY  SERVICE  VERSUS 
N U M B E R  OF A I R C R A F T   O N   S C O P E  
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- - - P E A K  (5  PER C E N T  O F  TIME  NUMBER 
USING SERVICE WILL BE EQUAL 
TO OR GREATER  THAN  VALUE 
SHOWN) 

P E A K  (1  PER C E N T  O F  TIME  NUMBER 
USING S E R V I C E   W I L L   B E   E Q U A L  
T O O R C R E A T E R T H A N V A L U E  
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FIG.  12 PREDICTION  OF  SIMULTANEOUS  USE  OF  SERVICE  VERSUS 
TRAFFIC  DENSITY 


