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F O R E 1 ; J  O R D  

The purpose of ICAO Circulars is  t o  d is t r ibute  information 
bearing upon the progress of ICAOBs work more widely than would be 
sossible I'or the ordinaxy ser ies  of documents, 

The present eir cular publishes informative m t e r  ial, drafted 
by the fourth session of the RAC Division (~ove~nber - December 1950), 
on two possible nethods which can be used t o  reduce the time interval  
bet*,ieen successive approaches and lar~iling. 
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PART I 

PREAMBLE 

101 Increasing a i r  t r a f f i c  i s  creating congestion a t  many aero- 
dromea throughout the world during IFR weather conditions. This congestion 
is  resting i n  excessive delays t o  arr iving a i r c r a f t  awaiting t h e i r  tu rn  to  
land o r  i n  the diversion of the a i r c r a f t  t o  a l e s s  congested aerodrome a t  
g rea t  inconvenience and cost  t o  passengers and the operator. 

1.2 This problem does not e x i s t  to any appreciable extent  
duqing periods i n  which a i r c r a f t  can execute t h e i r  e n t i r e  approach t o  an 
aefbdrome i n  accordance with Vf sua l  Fl ight  Rules, since t r a f f i c  separation 
i s  not required nor i s  it necessary t o  execute the  complicated manoeuvres 
associated with an instrument approach. Durfng such weather conditions, a i r -  
c r a f t  can be landed a t  in te rva ls  of only a l i t t l e  longer than the time re- 
quired f o r  an a i r c r a f t  t o  t r a v e l  from the point of touch-down t o  the point a t  
which it c lears  the runway. A t  locations where adequate runway turn-offs ex- 
ist ,  a i r c r a f t  can be landed a t  in te rva ls  of approximately one minute. 

103 When a i r c r a f t  cannot approach an aerodrome i n  accordance 
with VFR, however, it i s  necessary tha t  t r a f f i c  separation be provided t o  
a i r c r a f t  by an a i r  t r a f f i c  eontrol  service un i t  and t h a t  a i r c r a f t  follow a 
predetermined pa%B which w i l l :  provide appropriate t e r r a i n  elearcthce during 
the descent t o t h e  aerodrome. These approach paths a r e  established f o r  each 
aerodrome a t  which instrument operations a r e  contemplated and a re ,  i n  general, 
based on c r i t e r i a  contained i n  Par t  V of the F ina l  Report of the Qperations 
Division, Third Session. These f l i g h t  paths a r e  known a s  'Instrument Approach 
Procedures" and specify the f l i g h t  path t o  be used with the various types of 
landing a ids .  A t  aerodromes where more than one type of landing a id  i s  i n  
operation, an Ninstrument approach proceduren is  established f o r  use with 
each f a c i l i t y ,  such a s  *ILSYN nBABS,n VUIDIO RANGE," e t c e '  The a i r c r a f t  
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m n e e u m s  asswia ted  w i t k  each of the proeedolres are  stmewhat different ,s ince 
m e  require an win3,tial. approachR, an nin%emdiaCe approach* and a " f ina l  
approach," whereas other procedures specify only the " i n i t i a l n  and @fina ln  
approaches. 

1.4 The time consumed by an a i r c r a f t  i n  executing an instrument 
approach procedure varies considerably, For the purpose of i l l u s t r a t ion ,  the 
time required f o r  the execution of an instrument approach using present pro- 
cedures (from a r r i v a l  over the terminal navigation a id  a t  i n i t i a l  approach 
a l t i t ude  t o  a r r i v a l  over t h i s  a id on f i n a l  approach) w i l l  normally be a s  
follows t 

a)  Intermediate approach - outbound track from the terminal 
navigation a id  - four minuteso 

b) Procedure turn - reversal of course 'from outbound track t o  
inbound track - two minuteso 

c) Final  approach - return to  navigational a id  on inbound track 
i n  l i n e  with ax is  of runway - four minutes. 

It can be seen from the above that  a t o t a l  of a t  l e a s t  ten minutes is 
required f o r  the execution of a full instrument approach. 

1 0 5  Due t o  the many manoeuvres associated with an instrument 
apphach a s  i l l u s t r a t ed  above and the lack of knowledge by the a i r  t r a f f i c  
control servfce uni t  a s  t o  $be exact location and a l t i t ude  of the a i r c r a f t  
during intermediate and ffna9 approach, only one a i r c ra f t  can be cleared fo r  
an approach a t  a time. The-use of such instrument approach procedures, 
thesefore, limits the capacity of an aerodrome t o  approximately s l x  a i r c r a f t  
per hour. 

1.6 Many aerodromes have a t r a f f i c  density i n  excess of s i x  
a i r c r a f t  per hour during inclement weather condiltions and since only s i x  a i r -  
c r a f t  can be accepted, the time limitation imposed by the instrument approach 
procedure r e su l t s  i n  delay t o  arr iving a i r c ra f t .  Since the a i r c r a f t  accept- 
ance r a t e  of a runway during good weather conditions i s  f a r  i n  excess of tha t  
during bad weather when f u l l  instrument approach procedures must'be executed, 
it i s  necessary t o  develop procedures fo r  use a t  these aerodromes which w i l l  
make it possible t o  decrease the i n t e r n 1  between approaches. 

P 07 Procedures have been developed by the United States  t o  
accompJ;tsh t h i s  r e su l t  and have been i n  use for several years. These pro- 
cedures u t i l i z e  the " f ina l  approachn portion only of the f u l l  instrument 
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approach prooadwe, Cagether with ilnproved and precise a i r  t r a f f i c  aantrol 
proaeduresc Two different .meth~ds are employed, i Q e e ,  ver t ioa l  separation 
pr~cedures  and longitudinal separation procedures, the application of whiuh 
requires : 

1) Instantaneous and d i rec t  two-way communication between the 
controller and the p i lo t s ,  

2) Adequate navigational a ids  f o r  instrument approach and 
holding purposes, including 

a )  a navigational aid serving the instrument runway, 

b) a navigational aid providing a holding point o r  Rgatefl 
on the approach course. 

3) An approved instrument approach procedure, u t i l i z ing  the 
" f ina l  approachw portion only. 

1.8 Application of the nvert icalw separation procedure provides 
standard ve r t i ca l  separation between a l l  a i r c r a f t  i n  an approach sequence, 
without regard t o  t h e i r  posit ion i n  relat ion to  the "gaten. When the f i r s t  
a i r c r a f t  i n  the sequence has reported i n  visual reference t o  the ground, the 
second a i r c r a f t  i s  released from h i s  assigned a l t i t ude  t o  descend fo r  landing. 
When the second a i r c r a f t  reports vacating h i s  f l i g h t  leve l ,  the th i rd  a i r c r a f t  
is  cleared t o  descend t o  the vacated leve l  and t o  pass the "gaten, e tc .  

1.9 The application of the nlongitudinalw separation procedures 
provides a l t i t ude  separation between a l l  holding a i r c r a f t  outside the "gatew 
and only longitudinal (time) separation between a i r c r a f t  on f i n a l  approach 
between the "gatew and the runway. The outer marker of an ILS i s  considered 
a s  being a "gaten, since t h i s  procedure generally i s  used a t  locations served 
by an Instrument Landing System. 

1 ,lo In  the use of e i ther  "vert icalw o r  wlongitudinalw separation 
procedures, p i lo t s  a re  instructed t o  leave the "gatew a t  a predetermined time. 
The in terva l  between these times i s  variable and is determined by the con- 
t r o l l e r  on the basis  of current loca l  conditions, such a s  weather, re la t ive  
speed of the a i r c r a f t ,  and distance of the "gatew from the airport .  The 
application of e i the r  of these procedures should make it possible, under normal 
conditions, t o  reduce the in te rva l  between successive approaches t o  approxi- 
mately three minutes; however, t h e i r  use requires the issuance of precise a i r  
t r a f f i c  control instruct ions d i rec t ly  t o  the p i lo t  and precise adherence 
thereto.  
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2,  TF&MINAL AREA AIR-TRAFFIC CONTROL PROCEDURES EMPLOYING 
DIRECT COfrIMUNICATION BETWEEN APPROACH CONTROLLERS Am) PIWTS 

2 ,1 INTRODUCTION 

The procedures contained herein are  f o r  use i n  uni t s  providing approach 
control service t o  a i r c r a f t  by communicating d i rec t ly  with p i l o t s  over two-  
way radiotelephone channels. 

2 , l . l  Coordination of arriving and departing t r a f f i c  i s  effected 
by the approach controller,  who normally i s  i n  a position t o  see the aerodrome 
and a i r c r a f t  i n  the v ic in i ty  and i s  able, therefore, t o  take advantage of 
every opportunity t o  expedite the flow of t r a f f i c  on and around the aerodrome. 

2 ,1.2 The operational reqyiremen'tb f o r  implementing these pro- 
cedures are: 

a)  an adequate navigational f a c i l i t y  f o r  instrument approach and 
holding purposes, 

b) estsblished instmam@&t apprbach procedures, 

c) one or  lnbre radio ohannels available t o  the approach control ler  
for  d i r ec t  commwltation with the p i l a t .  

2 2 .  COORDINATION 

The control of IFR t r a f f i c  shall be coordinated between uni t s  providing 
approach control service and area control centres a s  follows: 

2 ,2 ,1 The centre sha l l  c lear  a i r c r a f t  t o  a holding point, including 
i n  such clearance holding information and bxpected approach time. The un i t  
providing approach control service sha l l  aesume control of the  a i r c r a f t  a t  a 
point (time o r  f i x )  established by agreempt, o r  e a r l i e r  i f  specified i n  an 
a i r  route clearance. 

2,2.2 The centre sha l l  provide separation between a l l  a i r c r a f t  
within a control artba, except tha t  the unit providing approach control service 
shall:  
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a )  maintain separation between a l l  arr iving a i r c r a f t  under i t s  
jurisdiction, and 

b) provide s e p r a t f  on between departing a i r c r a f t  and between 
departing a i r c r a f t  and a l l  other a i r c r a f t  under i ts  jurisdiction. 

2 02 03 The control of a i r c r a f t  which are  holding a t  more than one 
holding point may be effected by a uni t  providing approach control service, 
provided the division of control between the centre and such uni t  i s  basically 
consistent with the above procedures. 

2 .2 01, If it is considered essent ial ,  due t o  the position of hold- 
ing points or  f o r  other reasons, an area may be established wherein the con- 
t s o l  of t r a f f i c  normally w i l l  be effected by a uni t  providing approach con- 
t r o l  service. Designation of such an area, however, sha l l  not preclude re- 
lease of a i r c r a f t  t o  a bit providing approach control service pr ior  t o  i t s  
reaching the boundary thereof, i f  t r a f f i c  can be expedited thereby. 

TAKE-OFF PROCEDURES 

An approach control ler  may, a t  h i s  discretion, authorize immediate 
take-off with l e s s  than standard separation: 

2,3,1 When the arr iving a i r c r a f t  i s  i n  s ight ;  or  

2.302 Unti l  an arr iving a i r c r a f t  which i s  making a straight-in 
approach reports leaving a holding point which is  not l e s s  than four miles 
from.the aerodrome; o r  

20303 When an arr iving a i r c r a f t  which i s  making a visual approach 
reports over a visual  reporting point which i s  not l e s s  than four miles from 
an aerodrome; o r  

2 0 3 ~ 4  Until an arr iving a i r c r a f t  which i s  i n  radar contact and 
posit ively ident i f ied i s  observed to  be not l e s s  than two miles from the aero- 
drome. 



COMMTNICATIONS PROCEDURES 

2,401 General, Under %hese procedures, a i r c r a f t  a re  cleared by 
the centre t o  a holding point with appropriate holding informationo Clearances 
t o  hold nUNTIL FURTHER ADVISED BY (name of) APPROACH CONTROL ON (frequency)* 
are  included so tha t  the p i l o t  w i l l  know on which frequency he w i l l  receive 
fur ther  clearances. 

2,4,2 Procedures by PfPsts. After releeme t o  a uni t  providing 
approach control service, p i lo t s  a re  expected to  make the following reports 
t o  such units: 

a) the time and a l t i t ude  of reaching the holding point t o  which 
cleared, or  a% an e a r l i e r  time if  such time has been specified i n  h i s  
clearance; 

b) when vacating any previously assigned f l i g h t  leve l  f o r  a 
newly assigned level;  

c) when leaving any assigned holding point; 

d) when visual reference t o  the ground is established; 

e )  when an approach has been missed, requesti ng fur ther  clearance. 

20.403 Connrtmf cations Channels. 

a )  P i lo ts  a re  expected t o  maintain comthPulicatfon by l i s ten ing  on 
the approach control frequency u n t i l  cleared t o  change t o  the aerodrome 
control frequency or  the appropriate ground control frequency. 

b) Clearances t c  departing a i r c r a f t  ( t a x i  clearances, wind 
direct ion and velocity,  time check, a l t imeter  set t ing,  runway number, 
a i r  t r a f f i c  control clearance, e t c o )  but not ipcluding take-off 
clearances, w i l l  normally be issued by the tower on the appropriate 
ground control frequency. For take-off clearance the p i l o t  w i l l  
normally communicate with the tower on the appropriate airborne VHF 
frequency . 

BASIC CONTROL PROCEDURES 

20501 A radi  o f i x  (ILS outer marker, non-directional beacon, fan 
marker, e t c  ,) located i n  the terminal area may be u t i l ized  as  a holding point. 
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Aircraf t  a re  stacked ve r t i ca l ly  a t  successive 1000-foot levels ,  the lowest 
holding leve l  being a t  l e a s t  1OOO f e e t  above the t e r r a in  of obstructions. 

2 o 5 02 Arriving a i r c r a f t  w i l l  be cleared by the appropriate centre 
t o  hold a t  an assigned a l t i t ude  a t  a holding point serving the terminal area. 
Thereafter, the un i t  providing approach control service sha l l  assume control 
of such a i r c r a f t ,  provided they have been released t o  approach control. 

Noteo- The approach control office w i l l  normally assume control of - 
arr iving a i r c r a f t  a t  a designated point of changeover a f t e r  coordination has 
been effected between the a i r  t r a f f i c  control uni t s  concerned. 

2 0 5 0 3  I n  the event tha t  posftion over the holding f i x  cannot be 
determined by the p i lo t ,  an amended clearance w i l l  be issued by the approach 
control u n i t o  

20504 When the reported cei l ing i s  below the i n i t i a l  approach 
a l t i t ude  authorized over the radio navigational f a c i l i t y  a t  the point of 
intended letdown, the reported ce i l ing  and v i s i b i l i t y  sha l l  be included by 
the uni t  providing approach control service i n  the i n i t i a l  transmission t o  
the a i r c r a f t  and revised as  necessary, 

2,505 When the reported v i s i b i l i t y  a t  the point of intended 
lariding is  a t  or  below the highest v i s i b i l i t y  minimum f o r  the aerodrome o r  
l e s s  than one mile, whichever i s  higher, the reported ce i l ing  and v i s i b i l i t y  
shall be included by the uni t  providing approach control service i n  the i n i t i a l  
transmission t o  the a i r c r a f t  and revised a s  necessaryo 

APPROACH CONTROL PROCEDURES -. VERTICAL SEPARATION 

2,6,1 General. 

a)  These a i r  t r a f f i c  control procedures a re  designed t o  increase 
the frequency of a r r i v a l s  and are applicable t o  locations provided with 
a fan marker, non-directional radio beacon, or  other navigational 
f a c i l i t y  properly located along the f i n a l  approach course t o  an aero- 
drome. The a i r c r a f t  a re  held a t  the fan marker o r  other suitable 
holding point and are  provided with 1 0  f e e t  ve r t i ca l  separation. 
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b) Standard ve r t i ca l  separation i s  provided between a l l  a i r c r a f t  
u n t i l  an approach i s  commenced. Vertical separation i s  then dependent 
upon the difference i n  lowest holding a l t i tude  and the f i n a l  approach 
a l t i tude .  

a )  The lowest holding a l t i tude  permissibPe a t  the holding point 
sha l l  normally be u t i l ized  as  the base of the stack of holding a i r c ra f t .  

b) Each p i lo t  i n  the approach sequenee sha l l  be given advance 
notice as  t o  the time he should leave the holding point on approach t o  
the aerodrome.   he p i lo t  then arranges h i s  f l i g h t  path so a s  t o  leave 
the holding point a t  the designated time. Departure i s  made a t  the 
designated time wfthout fur ther  clearance from the un i t  providing ap- 
proach control service, maintaining the l a s t  assigned a l t i tude .  

c) The f i r s t  a i  r c r a f t  leaves the holding point a t  the time de- 
signated and commences descent when cleared f o r  a straight-in approach 
t o  the aerodrome. Normally, the clearance t o  land sha l l  be issued a t  
the time the a i r c r a f t  reports visual reference t o  the ground or  i s  
sighted by the un i t  providing approach control service. 

d) The second a i r c r a f t  sha l l  be instructed t o  descend t o  the al-  
t i tude  previously held by the f i r s t  a i r c r a f t  a f t e r  the f i r s t  a i r c r a f t  
has reported vacating tha t  a l t i tude  and leaving the holding point in- 
bound. 

e )  The second a i r c r a f t  sha l l  be instructed t o  leave the holding 
point a t  a specified time (determined by the shortest  time in terva l  
between approaches t h a t  the controller considers practicable) and t o  
maintain the l a s t  assigned a l t i tude .  This a i r c r a f t  sha l l  then be 
cleared f o r  an approach (descent) when the preceding a i r c r a f t  is  sight- , 

ed by the uni t  providing approach control service and reasonable assur- 
ance ex i s t s  t ha t  a nonnal landing c@n be made. I n  some instances, 
approach clearance may be issued a minute or two a f t e r  the a i r c r a f t  has 
departed from the holding point, 

f )  The a i r c r a f t  a t  the lowest holding a l t i t ude  need not be held 
a t  the holding point u n t i l  the preceding a i r c r a f t  is  i n  s ight ,  but 
should be given a departure t i m e  which w i l l  allow the p i lo t  t o  proceed 
toward the termi nal  navigati onal f a c i l i t y  (maintai n i  ng h i s  a l t i tude)  and 
make a normal descent t o  the aerodrome a f t e r  approach clearance i s  re- 
ceived. 

Note 1,- This procedure w i l l  shorten the time in terva l  between 
successive approacheso 
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Note 2.- If clearance fo r  approach i s  not received i n  suff icient  
time t o  permit normal descent, a i r c r a f t  are  expected t o  maintain the 
l a s t  assigned a l t i tude  t o  the terminal radio navigational f a c i l i t y  and 
request fur ther  clearance. 

g) Determination of the time in terva l  t o  be used between succes- 
sive a i r c r a f t  making f i n a l  approach sha l l  be based on the speed of the 
a i r c ra f t ,  prevailing weather conditions and distance from the holding 
point t o  the aerodrome. If the a i r c r a f t  w i l l  arr ive over the terminal 
navigational f a c i l i t y  i n  IFR weather conditions, an additional minute 
may be added t o  the minimum time interval  t o  allow the p i l o t  one minute 
of l eve l  f l i g h t  pr ior  t o  crossing the terminal navigational f ac i l i ty .  
I f  weather conditions are such tha t  the p i lo t  i s  l i ab le  t o  encounter 
d i f f icu l ty  i n  completing his landing, however, the time interval  s h a l l  
be increased suff icient ly t o  allow the f i r s t  a i r c r a f t  t o  land before the 
second a i r c r a f t  is  cleared fo r  approach. 

h) Succeedlxg . aimmf* shal l  be cleared t o  descend when the next 
lowest a l t i tude  level  has been reported vacated. 

2.6.2.1 Missed A ~ ~ r o a c h e s .  When a uni t  providing approach control 
service becomes aware of a missed approach, the centre s h a l l  be advised imme- 
d ia te ly  and subsequent action coordinated between the centre and such uni t .  

Note.- In the event of missed approach, the p i lo t  i s  expected to - 
follow the missed approach procedure, climbing t o  missed approach a l t i tude  
on the appropriate track and requesting further  clearance. (Succeeding a i r -  
c r a f t  of the sequence which have departed from the holding point would be re- 
quired, under these circumstances, t o  maintain the i r  assigned a l t i tudes  and 
hold between the terminal navigational f a c i l i t y  and the holding point and 
request f'urther clearance o )  

2.6.2.2 E xam~les of Phraseoloaigg. Approach Control Procedures 
with Altitude Separations 

a)  Clearance t o  Holding Point - Clearance of a i r c r a f t  t o  a 
holding point (Edgewood) by an area control centre for  approach 
control purposes would be given i n  the following manner: 

"CESSNA 1234 CLEARED TO EDGEWOOD, MAINTAIN 3000, HOLD 
WEST OF EDGEWOOD UNTIL ADVISED BY SMITHVIUE APPROACH 
CONTROL 118.3 MEGACYCLES, EXPECT APPROACH CLEARANCE 
AT 16,12," 

b) The p i lo t  would report h i s  a r r iva l  over the holding point t o  
the approach controller i n  the uni t  providing approach con%rol service 
a s  follows: 
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"SMITWILLE APPROACH CONTROL THIS IS CESSNA 1234, OVER 
EDGEWOOD 15057 AT 3000eOVERoR 

c) The approach controller would a ckncwledge over the appropriate 
frequency, giving current ceil ing and v i s i b i l i t y  ( i f  required), a l t i -  
meter set t ing,  time check, and fur ther  clearance a s  necessary. 

2.6,2,3 Examvles of Control Problem and Phraseologies. Assume t h a t  
three a i r c ra f t ,  Navy 1615 a t  2000 (#I), A i r  Force 1234 a t  3000 (#2), and 
Beechcraft 5678 a t  4000 (#3), have arrived a t  the holding point (~dgewood) 
and have reported t o  the approach controller.  Final  approach a l t i t ude  i n  
t h i s  case is  1000 fee t .  Clearances and reports would be a s  follows: 

uB!2 Ident i f icat ion Clearances o r  Revorts 

16.00 - Approach Control Navy 1615 cleared f o r  straight-in 
approach t o  aerodrome, runway 36, 
wind North 8. 

Note,- Landing clearances should be - 
combined with the approach clearance 
whenever possible to  reduce the number 
of communication contacts with the 
p i lo t .  

Examples n (Aircraft  Identification) 
cleared f o r  (ILS-BABS-ETC ,) approach 
and straight-in landing, runway 36, 
Type wind North 8, eke, 

16,02 Navy 1615 (#I) Leaving Edgewood and 2000 a t  02. 

16.02 Approach Control A i r  Force 1234 descend t o  2000 
immediately, maintain 2000, depart 
Edgewood inbound a t  16,07. 

16 -02 A i r  'Force 1234 (#2) Leaving 3000 

16,03 Approach Control Beechcraft 5678 descend t o  3000 
immediately, maintain 3000, depart 
Edgewood inbound a t  16.12. 

16.03 Beechcraft 5678 (#3) Leaving 4000. 

16.07 A i r  Force 1234 Leaving Edgewood a t  07. Maintaining 
2000. 
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TmSi Ident if icat ion Clearances o r  Revorts 

(Navy 1615 is- sighted by approach con- 
t r o l  off ice and cleared t o  land): 

16.08 Approach Control A i r  Force 1234, cleared f o r  straight- 
i n  approach t o  aerodrome, runway 36, 
wind Borth 8e  

16 .09 A i r  Force 1234. Leaving 2000. 

16 .09 Approach Control Beechcraft 5678 descend t o  2000 imme- 
diately,  maintain 2000. 

16.09 Beechcraft 5678 Leaving 3000. 

16 .12 Beechcraft 5678 Leaving Edgewood a t  12, maintaining 
2000. 

(Air Force 1234 is sighted by approach 
control off ice and cleared to  land) 

16.13 Approach Control Beechcraf t 5678, cleared f o r  straight- 
i n  approach t o  aerodrome, runway 36, 
wind North 8. 

16.13 Beechcraft Leaving 2000. 

(Beechcraft 5678 sighted by approach 
control off ice and cleared t o  land). 

_Note.- In the above example, although each a i r c r a f t  required six minutes 
t o  proceed from the holding point t o  the aerodrome ( i n  s ight  of the uni t  pro- 
viding approach control service), the interval  between successive approaches 
was only f ive  minutes. The a i r c r a f t  a t  the lowest holding a l t i tude  need not 
be held a t  the holding point u n t i l  preceding a i r c r a f t  i s  i n  sight.  

2.6.3 Approach Control Procedures - Longftudinal Separation. 

2.6.3.1 Uti l izat ion of nTimed Approachesw. 

2.6.3.1.1 A fan marker located on the approach course of the radio 
range, the ILS outer marker/compass locator, or  other holding points on the 
approach course may be utilized a s  a hiding paint far timed approacheso 
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2.6.301,2 Longitudinal separetion during the approach sha l l  be used 
only when: 

a)  Satisfactory communication i s  established and maintained 
between a i r c r a f t  and the approach controller;  and 

b) Alternate missed approach procedures a re  available,  o r  i n  
l i e u  thereof, a s l iding scale of cei l ing and v i s i b i l i t y  combinations 
established f o r  each location, below which timed approach procedures 
sha l l  not be employed due t o  the probability of missed approaches; and 

c) Regular o r  a l ternate  missed approach procedures do not in- 
volve reversal of courseo 

206,30103 When the requirements of 2e6e30102 cannot be met, ve r t i ca l  
separation sha l l  be used. 

2,6,3,1,4 The application of timed approach procedures necessitates 
accurate timing by pi lots ;  therefore, each p i lo t  i n  the approach sequence 
sha l l ,  pr ior  t o  descent t o  the lowest holding a l t i tude ,  be given a time check 
and notified of the time he i s  t o  leave the holding point inbound on h i s  
approach. 

2,6,3.2 Noqua1 Coptrol Procedures. 

Note .- The f i r s t  a i r c r a f t  w i l l  leave the holding point a t  the time - 
designated and w i l l  commence descent for  a straight-in approach t o  the aero- 
drome. 

a )  The second a i r c r a f t  sha l l  be given a time check and cleared 
t o  descend t o  the a l t i t ude  previously held by the f i rs t  a i r c r a f t  a f t e r  
the f i r s t  a i r c r a f t  has reported vacating tha t  a l t i tude ,  and be instruct-  
ed t o  leave the holding point inbound a t  a specified time (determined 
by the shortest  time in terva l  considered practicable between approaches). 
The second a i r c r a f t  should not be held a t  the holding point u n t i l  the 
landing of the f i r s t  a i r c r a f t  is assured i f  adequate separation w i l l  
ex i s t  during the approach. 

b) The th i rd  and succeeding a i r c r a f t  i n  the sequence sha l l  be 
cleared t o  descend t o  the next Level when preceding a i r c r a f t  have re- 
ported vacating the lower a l t i t udeso  

c) The time in terva l  t o  be used between successive approaches 
sha l l  be determined by the approach controller,  depending upon the 
speed of the a i r c r a f t ,  exis t ing weather conditions, the distance from 
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the holding point t o  the aerodrome and type of approach. Under optwum 
conditions, a two-minute in te rva l  sha l l  be the absolute minimum; t h i s  
in te rva l  being increased a s  necessary i n  poorer weather conditions, o r  
because of high speed a i r c r a f t  following slower speed a i r c r a f t .  

d) The u t i l i za t ion  of Timed Approach Procedures t o  expedite 
straight-in approaches from a holding point sha l l  not compromise the 
a r r i v a l  sequence of other a i r c r a f t  which w i l l  execute a d i f fe rent  type 
of instrument approach. For example, the timed approach sequence a t  
an IIS outer marker sha l l  be interrupted whenever necessary t o  permit 
an a i r c r a f t  holding a t  the range s ta t ion  t o  commence a range approach 
i n  the established a r r i v a l  sequenceo 

2.6.3.3 Missed A~~roaches :  

a )  Locations where al ternate  missed a ~ ~ r o a c h  ~rocedures  a re  not 
available. When weather conditions approach the minimums established 
f o r  time approaches, the in te rva l  between successive a i r c r a f t  should 
be increased suff ic ient ly  t o  ensure t h a t  the th i rd  a i r c r a f t  i n  the se- 
quence ( a t  the second holding level) w i l l  not be given an approach 
clearance and cleared t o  the lowest holding a l t i t ude  u n t i l  the landing 
of Nool is  assured. 

Note 1,-This is  necessary since the second a i r c r a f t  must be 
returned t o  the holding point in the event the f i r s t  a i r c r a f t  misses 
the approach. 

Note 2,-Strict  adherenee t o  the s l iding scale  minimums referred 
t o  i n  paragraph 206030102 should preclude the poss ib i l i ty  of missed 
approaches . 

b) Locations where al ternate  missed a ~ ~ r o a c h  ~rocedures  a re  
availablq. Wfien weather conditions are  such tha t  %he possibi l i ty  of 
missed approaches exis ts ,  the approach clearance t o  al ternate  a i r c r a f t  
i n  the sequence sha l l  specify the al ternate  missed approach procedure. 
I n  the event an a i r c r a f t  misses an approach, the succeeding a i r c r a f t  
may be peml t ted  t o  continue i ts  approach, i f  already inbound from the 
holding point. A l l  other a i r c r a f t  should then be held a t  t h e i r  assign- 
ed a l t i t udes  a t  the holding point u n t i l  the f i r s t  two are no longer a 
factor .  

2.6 03  OL+ Exam~le of Control Problem and Phraseolo~ties . Assume t h a t  
three a i r c r a f t ,  Navy 1615 a t  2000 (#I),  A i r  Force 1234 a t  3000 (#2), and 
Beechcraft 5678 a t  4000 (#3) have arrived a t  the holding point (~d~ewood)  and 
have reported t o  the approach controller.  Lowest holding a l t i t ude  is  2000 feet;  
in te rva l  three minuteso Clearances and reports would be as  follows: 
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Time - Ident i f icat ion Clearances o r  Reports 

16 .OO Approach Control Navy 1615 cleared f o r  straight-in 
approach t o  aerodrome, runway 36, 
wind R r t h  8 ,  

Noteo-Landing clearance should be - 
combined with the approach clearance 
whenever possible t o  reduce the number 
of communication contacts with the 
pi  l o t .  

Example o (Aircraft  Ident i  ff c a t i  on) 
cleared fop (XLS-BABS-ETC . ) approach 
and straight-in landi ng, runway 36, 
Type wind Mo~tPa 8, e t e o  

16,02 Navy 1615 (#I) Leaving Edgewood and 2000 a t  02. 
0 

16.02 AppFdach Control A i r  Force 1234, the  time is now 16.08: 
cleared f o r  straight-in approach t o  
aerodrome, descend t o  2000 immediately, 
depart Edgewood inbound a t  16.05. 

16.02 Air Force 1234 (#2) Leaving 3000. 

16 003 Approach Control Beecheraft 5678, the t h e  is now 16,@3, 
dsscend t o  3000 immediately. 

16,03 Beechcraft 5698 (#3) Leavfag 4000. 

16 005 A i r  Force 1234 Leaving Edgswood and 2000 a t  050 

16,0& Approach Control Beeehcr& 5678 cleared f o r  straight- 
fn approach t o  aerodrome, descend to 
2000 3nmedfatePy, d e p h  Edgewood 
~ b d  at %6,08, 

16,06 Beechcraft 56% Lea* 30OO0 

(~avy 1615 i s  sighted by approach 
con%rol o f f i ce  axla cleared t o  land), 

& Time check omitted if previously given. 
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z&!?!!? Identification Clearance of Reports 

16,08 Beechcraft 5678 Leavfig Edgewood and 2000 a t  08, 

(A* Force 1234 i s  sighted by approach 
control off ice  and cleared t o  land), 

(~eechcraf t 5678 f s sighted ' by 
approach control offfce and cleared 
to  land). 

Note 1,- Altimeter setting, weather, etc,, omitted from example 
fo r  brevity, 

Note&- In the above example, although each a i rcraf t  required 
six minutes t o  proceed from the marker t o  the aerodrome ( in  sfght of 
the unit providing approach control service), the interval between 
successive approaches was only three minuteso 
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FIGURE 1 - FIGURA 1 

Holding point 
Point d'attente 
finto de espra 

3000 ft 
(900 m) 

NO L 

2000 

3-minute interval between approaches 

\'ill depart OM at :08 Intervalle entre approches 
puittera la radioborne successivesr 3 minutes 
ext6rieure b :08 Interval0 de 3 minutos 

Seldrd de la R.E a las :08 entre aproximaciones 

Departed OM at $05 
A quitt6 la radioborne 

Departed M 802 

M marker of ILS and compass locator 
Radioborne exterieure de llILS 
et @are de radiocompas 
Radiobaliza exterior del ILS (R.E) Tower 
y radiobaliza de canpis 

I I Q I I I I I 
7 5 4 3 2 1 Aerodrome A6rqdrme 

MILES - MILLES - MILLAS Aerodrome 

APPROACH PROCEDURES 
"TIMED APPROACHES" 

The above diagram illustrates the 
application of time separation prin- 
ciples to an approach sequence, with 
the ILS outer marker as the holding 
point and gate. A compass locator 
normally is established at the OM 
site for navigation and positive 
identification. Using an interval 
of three minutes between successive 
approaches, the controller has 
cleared the Nos. 1, 2 and 3 aircraft 
to leave the marker inbound on ap- 
proach at three-minute intervals. 
After aircraft in the approach 
sequense depart the holding point 
ii bound, no altitude separation is 
provided, longitudinal separation 
being utilized. 

PROCEDURES D' APPROCBE 
" APPROCHES MINUTEES" 

Le schkma ci-dessua reprdsente l'appli- 
cation des prinoipes dlespacement dans 
le temps pour dos approches successives 
lorsqu'on utiliae la radioborne ext6- 
rieure d'un ILS cornme point dtatten:e 
et cornme porte. Un phare de radiocompaa 
pour la navigation et ifidentification 
eat situh b llemplacement de la radio- 
borne ext6rieure. En respectant un 
intervalle de trois minutes entre appro- 
ches successives, le contrdleur a auto- 
rise les a6ronefs nos 1, 2 et 3 ?i quitter 
la radioborne pcri~r effectuer leur appro- 
che ?i trois mini~tes d'intervalle. 
Loraque les aCronefs ont quitt6 la posi- 
tion d'attente pour l'approche, l'espa- 
cement ver~ical est remplack par 
1 'espacemer t longitudinal 

PROCEDIMIENTOS DE APROXIMACION 
" APROXIMACIONES SI.'ICRONIZADASn 

Eate diagram ilustra la aplicacion de 
10s principios de separacidn de tiempo 
a las fases de aproximacidn, con la 
radiobaliza exterior ILS como punto da 
espera y puesta. La radiobaliza de 
comgs de coloca, por lo general, en el 
emplazamiento de la radiobaliza exte- 
rior para la navegacidn e identiflca- 
cidn positiva. Utilizando un interval0 
de tres minutos entre las aproximacic- 
nes auceaivas, el encargado del control 
ha autorizado a las aeronaves Nbs. 1, 
2 y 3, para que abandonen la radio- 
baliza, con direccidn a la aproximncidn, 
a intervalos de tres minutos. Despue's 
de que las aeronaves en el ordm de 
aproximacidn salen del punto de espers, 
no se establece ninguns separacidn de 
altitud, utilizdndose la separacidn 
longitudinal. 
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FIGURE 2 - FIGURA 2 

APPROACH PROCEDURES 
"TIMED APPROACHES" 

4000 f t 
(1200 m) 

G s 9  
NO 4 

3000 ft 
(900 m) =\ A - 

The above diagram illustrates the 
application of time separation prin- 
ciples to an approach sequence. 
Using an interval of three minutes 
between successive approaches, the 
controller has cleared the Nos. 1, 
2 and 3 aircraft to leave the marker 
inbound on approach at three-mlnute 
intervals. After aircraft in the 
approach sequence depart the holding 
fix inbound, no altitude separation 
is provided, longitudinal separation 
being utilized. 

PROCEDURES D'APPROCHE 
"APPROCHFS MRVUTEES" 

Le schema ci-dessus represente l'appli- 
cation des principes d'espacement dans 
le temps pour des approches successives. 
En respectant un intervalle de trois 
minutes entre approches successives, 
le contraleur a autorise les a6ronefs 
nos 1, 2 et 3 A quitter la radiobalise 
pour effectuer leur approche A trois 
minutes d'intervalle. Lorsque les 
aeronefs ont quitte la position d'atten- 
te pour l'apprvche, l'espacement verti- 
cal est remplack par l'espacement Ion- 
gitudinal. 

Terminal facility 
Dernibre installation 
Instalacidn terminal 

Flange station 
Station de radioalignanent 

Will depart Fan at :08 

Holding point 
Point d'attenta 
Punto de espera 

PROCEDI!4IENTOS DE APROXIMACION 
"APROXIMACIONES SINCRONIZADAS" 

3 minutos de intervalo 

-/ 

\ 

e 

Este dihjo esquernitico ilustra la apli- 
cacio'n de 10s principios de separacidn 
de tiempo a una separacidn ordenada (un 
orden de aproxlmacioh). El encargado 
del control, utilizando un intervalo de 
tres minutos entre aproximaciones suce- 
sivas ha autorizado a las aeronaves 
Nhs. 1, 2 y 3 para que entren desde la 
balisa de abanico realizando aproxima- 
ciones con intervalos de tres minutos. 
Una vez que la aeronave perteneciente 
a un orden de aproximacidn entra en el 
capo a partir del punto de espera no 
se especifica ninguna separacio'n verti- 
cal, utilizdndose la separacitin longi- 
tudinal. 

RadiofarO directional 

> 

3-minute interval 
between approaches 
Intervalle entre 

apprOches 3 minutes successives: 

Quitter8 la radiobalise entre aproximaciones 

en eventail B :08 
Dejard la baliza a :08 

2000ft --------  
(600 m) 

Radiobalise en eventail 
Radiobaliza de abanico- 

1 1 1 1 1 1 1  ' ' I ' ' ' Aerodrome 
11, 13 12 ll 10 9 8 7 6 5 4 3 2 1 0 AQrodrome 

MILES - MILLES - MILLAS Aerddromo 

- 
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APPROACH CONTROL PROCEDURES 
VERTICU SEPAFlATIQ 

Fan marker 
Radiobalise 
en kven ta i l  
Radiobaliaa 
de abanico 

The above diaqram shows an a i r c r a f t  
holding a t  4000 f e e t ;  No. 3 leaving 
3000 f a e t  a s  ins t ruc ted  when No. 2 
reported leaving 2000 f e e t ;  l o .  2 
has l e f t  fan marker a t  designated 
time maintaining 2000 f e e t  u n t i l  
approach clearance received (Point 
A) where descent was s ta r t ed ;  No. 1 
has been sighted, enabling the  
approach control  o f f i ce  t o  c l e a r  
No. 2. 

PROSEDUHES tU CONTROLE D ' APiiOCHE 
2 SPhCL EET V3XTICA 

Le schema ci-dessus reprdsente un s6ro- 
nef en a t t e n t e  B 1200 metres (4000 
pieds) r l9a6ronef  no 3 p l i t t e  l e  niveau 
de 900 metres (3000 pieda), selon l e s  
ins t ruc t ions  q'i1 repoit  au moment o i  
l 'ahronef no 2 s ignale  q u ' i l  q u i t t e  i e  
nivesu de 600 metres (2000 pieds). 
Lla6ronef no 2 a q u i t t 6  l a  radiobal ise  
en h e n t a i l  Q l lheure  sp ic i f ihe  e t  e s t  
r e s t 6  au niveau de 600 metres (2MX) 
pieds) jusqufB ce q u ' i l  a i t  r e p  l l au to -  
r i s a t i o n  d'approche (point A) ; c ' e s t  
a l o r s  q u ' i l  a annonce sa descente. 
Lls6ronef no 1 e s t  en vue, ce qu i  a 
permis au bureau du contrale dtapproche 
Cifautoriser llapproche de lla6ronef 
no 2. 

Instalacidn terminal  
I n t e r v a l l e  en t re  

4000 ft 
approches successives 

(urn m) In te rva lo  en t re  
aproximaciones 

3000 f t  
(900 m) 1 

2000 f t  
(600 m) 

ALTITUDE D'APPROCHE FINALX - 
I I I I I I I I I I I I I I I  

U 13 1 2  11 l o  9 8 7 6 5 ,  4 3 2 1 0 Aerodrome ~krodrame 

MILES - MILLES - MILLAS Aero'drCmm 

Holding point 
Point d ' a t t en te  
Punto de espera 

In te rva l  

PROCEDBIENTOS DE CONTROL DE APROXIMACION 
SEPARACION VERTICq 

Cone of s i l ence  
C8ne de s i l ence  
Cono de s i l enc io  

Terminal f a c i l i t y  
Dernibre i n s t a l l a t i o n  

Este  dibujo esquemitico muestrs una 
aeronave espersndo a 4000 pies;  l a  N b .  
3, segtin instrucciones,  abandons 3000 
p ies  cusndo l a  N h .  2 comunica que s a l e  
de 2000 pies;  l a  NC. 2 ha dejado l a  
bal iza de abanico a l a  hora designada 
mantenihdose a 2000 p ies  haste  r e c i b i r  
l a  sutorizacidr. de aproximacidn (Punto 
A) donde comienza e l  descenso; ha s ido  
v i s t a  l a  N h .  1 l o  cual permite a l a  
o f ic ina  d e l  control  de aproximacidn 
au to r iza r  a l a  N b .  2. 
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PART I1 

UTILIZATION OF RBDAR I N  SPACING OF AIRCRlLFT. ON FINAL APPROACH 

1, The objective in reducing intervals between successive 
approaches and landings can be achieved only by ficreasing the landing rate,  
The methods of achieving this end have been the subject of much study i n  many 
parts of the world, and the pesults of such studies should be collected, 
interchanged and studied further, 

2 , It is  a characteristic of the type of the normal Instrument 
Approach Procedures that  a i rc ra f t  position themselves over a locator ' before 
commencing an approach# thus being required t o  perform manoeuvres during 
the performance of which 'A% has no definite information on the position of tb 
aircraf t ,  T h i s  means tha t  the time of the Controller is wasted, The use of 
such procedures severely limits the capacity of an airport  a s  it invariably 
mans, for safety considerations, that  clearance t o  approach can be granted t o  
but one a i rc ra f t  a t  a time, 

3 , Such ppocedures are  unsufted t o  abpor t s  whieh have a high 
tyafffc density requiring a rap5.d landing rate and it follows that  the time 
wasting orientation manoeuvres must be dispensed with and replaced by more 
expedient procedures, 

4 o In order t o  achieve rapid landing it is  necessary t o  feed 
ahperaft, suitably spaced, onto w h a t  is defined fi 3rd OPS Final Report (Pwt  
V) as "Final Approachn, foe,,  that  part of an instrument approach procedwe 
made i n  l ine  with the tixis of the runway i n  use when approaching t o  land or 
&om the interception of a designated track t o  a point in the vicinity of the 
aerodrome from which a landing may be made, The method used is dependent upon 
the f ac i l i t i e s  available on the ground and i n  the a i rcraf t ,  Consideration 
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must be gimn, therefore, t o  acceptable separation s-kndards i n  re la t ion  t o  
the equipment in use, I n  t h i s  connection at  large airports ,  where the runway 
layout permits, it may eventually be necessary for simultaneous landings t o  
be made on para l le l  or adjacent runways, and theprocedures adopted should be 
such as t o  accommodate t h i s  requbement, 

5 e The aim of the United Kingdom trials i s  t o  evolve a system 
fo r  immediate adoption using existing equipment as a t  present deployed, Radio 
Range Stations a re  so s i t ed  Bn re la t ion  t o  runways t h a t  the use of radar f o r  
feeding a i r c r a f t  on t o  the final approach is fac i l i ta ted ,  and all approaching 
a i r c r a f t  can be under radar surveillance from the holding pattern t o  the 
threshold of the runway and can be directed as necessary, 

6 ,  The route length from the holding pat tern t o  the threshold 
of the runway mu& be suff icient  t o  allow a i r c r a f t  t o  reduce a l t i tude  a t  a 
normal rate of descent, such that a i r c r a f i  intercept the PLS glide path a t  
the  correct a l t i tude  and a t  the correct dtstance, t o  permit the p i l o t  t o  
s e t t l e  down fo r  the final stage of descent, 

7, Assuming the ver t ica l  separation between a i r c r a f t  tlHoldingn 
on a f a c i l i t y  t o  be l O O O r ,  and the ver t ica l  descent speed of a i r c r a f t  descend-' 
ing t o  occupy lower a l t i tudes  with other a i r c r a f t  e i ther  carrying out the same 
manoeuvre below or holding beneath them, t o  be not more than 5008 per mfnute 
it follows tha t  the maximum allowable r a t e  of clearing a f r c r a f t  t o  the bottom 
of the holding stack is one every 4x0 minutes for  s ingle  ~wlway operation, 
Hence, the mxZmum theoret ical  landing patie from one holding stack is two 
minutes, This pe-supposes that abc ra fe  ape heading 5n the right direct ion 
when released t o  land and thatATCg communicat2on and p i l o t  actions are 
fistantaneous, 

8, The manoeuvrability of a i r c ra f t ,  speed of communZcation and 
ATC and p i lo t  reaction a r e  a l s o ' l b i t i n g  factors  h a precise and rapid land- 
ing system and, as long as vert ical  stacking is a necessary p ~ e l ~ ~  t o  
landing, a s ignif icant  advance beyond a landing frequency of approximately one 
every three minutes is not possible from a single holding stack, 

9 0 In  view of the f a c t  t h a t  it is  undeskable and often 
impossible t o  vary the approach speed of airwaft the only way in  which time/ 
position errors  and airspeed differences can be compensated is by varying the 
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route leng%h flown 'between the holding pattern and the runway, If tlhe time, 
position and airspeed of the following af°c~&, and the posi%fon, t-, r o u b  
and speed of the a i ~ c r a f %  preceding it ake brim, a POI.& d%stanee ean be oow 
puted which, ff f l m  by the following a f P o ~ a f % ~  WfU ensure that the fnterval 
of tim between the two a i rc ra f t  crossing the aerodrome b m d a q  5s fi accord- 
w e  with the time separation desired, Thfs, of course, assumes knowledge of 
the wind velocity and accurate flyfng, However, progress has been made fn 
t h i s  respect by local  agreement with operators on three stan- approach 
speeds namely, 

Category I - 120 knots 
Category I% - UO knots 
Category 311 - 160 knots 

10, The route length must vary %n aec0ptIance with the ac%ual, 
the t o  be consumed in relatfon t o  the desbed time interval and the airspeed 
of the f o l l ~ ~ 3 i n g  a i P c ~ a f % ~  & it is fnpraef;imble $0 construct or fly a 
curved track at  present, PO* length m i a t i o n  is 'best aecomplfshed by 
discrete-track routing, 

11, The length of a discrete-track route i s  defined by %he 
following oonsideratfons: 

11,1 B b e r a f t  must be able t o  leave the holding pattern v i a  a 
prescribed exit poh t ,  e,g,, a RaiUo Range Station - ~$h%n peasonable 
toleranees of tks prescribed lea.- t i m e ,  

Uel,l The seeand a%rFpafe uf a sequence eanno% be cleared d m  $0 
the lowest stack a l t i tude untf l  the preeedhg one baa l e f t  %he ex i t  point 
because th i s  fae t  Ea only ham when the ~53.0% repm%s leaving the ex i t  poh% 
or is seen t o  do so by radar, 

110102 A l p  Wafffe Contn.01 amno% know the p~esEse posi%fons of a&- 
c r a f t  on the hold- pattern 'beeause it takes a p p p d - l y  25 seconds of t b  
t o  issue descent and time t o  leave b s t ~ u c t i o n s ~  when the preceding a i roraf t  
%s hown t o  be c l ew  of the ex i t  point, 

110103 It i s  apparent that the maximum warning the a i rc ra f t  w i l l  
receive of the time it i s  required t o  leave the exit  point w i l l  be approxi- 
ma tely 2-l/2 minutes, 
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FIGURE L - FIGUM 4 

- -- 
, 

Discrete tracks 

droite de 1 minute 

Radio range station 
Radiophare dlalignement 

Estacidn de radiofaro 

RAPID LANDING 
DISCRETE-TRACK PROCEDURE 

The abwe diagram shows an a i rcraf t  
holding a t  4000 feet. Aircraft No.1 
has just ccmpleted i t s  dist inctive 
track on discrete track 'An. Air- 
c raf t  No. 2 i s  approaching the ex- 
tended centre l i ne  of the runway on 
discrete track "B\ Aircraft No. 3 
i s  approaching the threshold fo r  
landing from discrete track 'Cn. It 
w i l l  be noted that  the radio range 
station legs are aligned t o  prwide 
additional track guidance i n  the 
preliminary part of th is  procedure 
for  both directions of landing on 
the runway in  use. 

PROCEDURE D'ATPH(R1SSACE A CADENCE RAPIDE 
UTILISANT as P,~GOURS DISTINCTS 

Le sch6ma ci-dessus montre un abronef en 
attenta B 1200 dtres (1000 pieds). 
~ I d r o n e f  no 1 vient de tsrminer s a  tra- 
jectoire arb i t ra i re  e t  se trouve suc l e  
parcours A. Ltdronef no 2 appoche du 
prolongement de l t a r e  de piste en sui- 
vent l e  parcoura dtst inct  B. L f d r +  
nef no 3 approche du seuil  pour effec- 
tuer un atterrissage ap&s avoir suivi  
l e  parcours C. On remarquera que lea  
faisceatu du radiophare dfalignement 
sont orient& de d i r e  'a fournir una 
indication auppl&msntaire de direction 
au debut de ce t te  proc&dut-e sur lea di- 
rections dtatterrissage p~ur l a  piste en 
C 'T 7' C=. 

PROCEDZMIENTO DE TRAYECTORIA 
ACORDADA PARA ATERRIZAJE RAPIDO 

En este dibujo plede verse una aeronavg 
esperando a LO00 pies. La aeronave 
Ndm. 1 acaba de cmpletar su recorrido 
caracterist ico sobre l a  trayectoria 
acordada 'An. La eeronave N h .  2 s e  
es ta  aproximando a l a  prolongacidn del 
e je  de l a  pista sobre l a  trayectoria 
acordada "B*. La eeronave N b .  3 se 
aproxima a l a  entrada de pista para 
aterrizar,  desde l a  trayectoria ecorda- 
da nCu. Se notara' que 10s haces de l a  
eatacidn de radiofaro eatin alineadoa 
para proporcionar guias adicionalee en 
l a  parte prelirninar de es te  recorrido 
para ambas direcciones de aterrizaje 
sobre l a  pista en servicio. 
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FIGURE 5 - FIGDRB 5 

OM ccmpsss locator  
Radioborne e x t C i e u r e  
mare  de radiocompes 

Radiobaliza de compis 

9000 f t  - (2700 m) 

Runway Discrete t racks (3 a i r c r a f t  a re  
P i s te  alvays feeding between the range 

'@Gtm) 

Pista  s t a t i o n  and the  mnvay threshold) 
Parcours d i s t i n c t s  (3 aCronefs en 7?%08tm) 
Permanence en t re  l e  radiophare 
d'alignement e t  l e  s e u i l  de p i s te )  

Trayectorias acordadas (hay siempre 
3 aeronavas en t re  l a  estacidn de 
radiofaro y l a  entrada de l a  p i s ta )  

"Z" Marker 
Indicateur Z 
Rediobaliza "Z" 

I 
Radio range a ta t ion  

Radiophare d'alignement 
Estaci6n de radiofaro 

RAPID LANDDIG 
+DISCRETE-TUCK EROCEDUKE: 

The above diagram i n  elevat ion form 
shorn the  holding stack consist ing 
of 6 f l i g h t  l eve l s  : the  two bottcm 
leve l s  i n  a 1-minute racecourse 
pat tern,  the  4 upper l eve l s  i n  a 2- 
minute racecourse pattern. 

This diagram .should be examined i n  
conjunction with Figure 4 t o  obtain 
a complete appreciation of the 
system. 

PROCEDURE D'ATT5lRISSAGE A CADENCE WIDE 
UTILIWT DES PBRCOURS DISINCPQ 

Le s c h h  ci-dessus indique en Clwation 
l a  p i le  d ' a t t en te  ccanprenant 6 niveaux 
de vol: l e s  deux niveaux i n f l r i e u r s  cor- 
respondent B un c i r c u i t  avec l igne  
dro i te  de 1 minute, l e s  4 niveaux sup& 
r ieurs  un c i r c u i t  avec l igne dro i te  
de 2 minutes. 

I1 convient d'Ctudier ce sch$na en m8me 
temps que l a  f igure  4 a f in  d 'obtenir  une 
indicat ion prCcise du systhme. 

PROCEDLMIZNTO DE TAAYZCTCRIA 
ACORDADA PARA ATERRIZAJX RAPIDO 

Este alzado pone de manifiesto e l  esca- 
lonemiento (p i la )  da es;inra l u o  e s t a  
formado por 6 niveles  de vuela: 10s dos 
niveles in fe r io res  con c i rcu i tos  regla- 
mentarios de 1 minuto , 10s cuatro ni-  
veles  superiores con c i rcu i tos  regla- 
mentarios de 2 minutos. 

Este dibujo hay que e x a ~ i n a r l o  junta- 
mente con e l  de I s  Figura 4 para 
apreciar  debidamente e l  aistema. 
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11,2 Therefore, the  holding p a t t e r n  a t  t h e  lowest a l t i t u d e  must 
be of such a shape and t o t a l  length  t h a t  from any point  on it a i r c r a f t  must 
not  be more than 2 minutes f l y i n g  time from t h e  e x i t  point  and, the  time t o  be 
consumed i n  the  holding p a t t e r n s  above the  lower one i s  r e l a t e d  t o  the  time 
requirement of t h e  lowest, 

1 2  , The s h o r t e s t  approach d i s t ance ,  ignoring cross-wind e f fec t ,  
i s  a funct ion of manoeuvrability of the a i r c r a f t ,  q l t i t u d e  a t  po in t  of tu rn  
onto the  f i n a l  approach path,  the d is tance  of t h e  holding p a t t e r n  from t h e  
runway and t h e  angle between a l i n e  joining t h a t  po in t  and a p o i n t  of tu rn  
onto f i n a l  approach, If the  a i r c r a f t  i s  the second, or l a t e r ,  of a sequence, 
t h e  l eng th  of f l i g h t  path i s  a secondary considera t ion and a t  t h e  e a r l i e s t  
time of landing the  primary consideration, Therefore, the  aim should be t o  
land t h e  first a i r c r a f t  using the  shor tes t  f l i g h t  path, If the  next a i r c r a f t  
was of t h e  same speed and l e f t  the  holding p a t t e r n  on time it would follow the 
same path; i f  it l e f t  ahead of t h e  desired i n t e r v a l  it would fol low a longer 
one, but  i f  it l e f t  l a t e ,  however, i t  would n o t  be a b l e  t o  make up t h e  time 
l o s t  because the  preceding a i r c r a f t  i s  a l ready using the  s h o r t e s t  route,  It 
i s  obviously des i rab le  t h a t  the  a i r c r a f t  should be disposed about the  mean 
discre te- t rack t o  maintain a regular  i n t e r v a l  between landings,  e s p e c i a l l y  i f  
depar tures  a r e  t o  be in terspersed between landings,  This can be arranged by 
the  Control ler  without g r e a t  penal ty  t o  e i t h e r  runway o r  a i r c r a f t  u t i l i z a t i o n ,  

12.1 The downward flow of a i r c r a f t  must be cons i s t en t  throughout 
a l l  a l t i t u d e s  i n  t h e  pa t t e rns ,  compatible wi th  the  required r a t e  of leaving; 
l a r g e  unequal i n t e r v a l s  a t  t h i s  s t age  would magnify compensating ac t ion  l a t e r ,  

12, 2 Time i s  required i n  which t o  deduce nTime of leaving e r r o r n  
and t o  c a l c u l a t e  the  d iscre te- t rack,  Whilst t h i s  i s  happening t h e  a i r c r a f t  
must of course be f l y i n g  a t  its normal speed b u t  i t s  progress must no t  
complicate t h e  ca lcu la t ion  a t  t h i s  stage, For t h i s  reason it is necessary t o  
allow t h e  a i r c r a f t  t o  f l y  an a r b i t r a r y  t rack f o r  a s p e c i f i c  d i s t ance  and M e r  
a l l  compensatory ca lcu la t ions  t o  t h a t  point ,  This a r b i t r a r y  t rack,  r e fe r red  
t o  herein a s  t h e  # d i s t i n c t i v e  t r ackn ,  a l s o  serves  t o  permit i d e n t i f i c a t i o n  of 
the  a i r c r a f t  from the  o thers  f l y i n g  i n  the holding pat tern ,  This s h o r t  
d i s t i n c t i v e  t r ack  does not  necessa r i ly  lengthen t h e  f l i g h t  pa th  between the  
holding p a t t e r n  and toucb-down, Rate of descent  (500 f e e t  pe r  minute) may be 
the  l i m i t i n g  f a c t o r  i n  deciding the  distance an a i r c r a f t  must f l y ,  

13, The d i f fe rence  between a c t u a l  and intended times of leaving 
the  s tack must be determined, This can be derived from t h e  p i l o t ' s  r epor t  on 
passing t h e  Radio Range S t a t i o n  and by rsdar  survei l lance ,  To safeguard 
aga ins t  e r r o r  both a r e  required,  
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14. P r o ~ o s e d  Pr~ocedures ( see  Figures  4 and 51 

14, 1 A i r c r a f t  a r e  marshalled a t  a holding point  marked by a Radio 
Range I n s t a l l a t i o n  and the re  c a r r y  out  a s tandard six-minute loop holding 
p a t t e r n  ( two-minute standard nRacecoursen), The a i r c r a f t  a r e  separated by 
1000 f e e t  v e r t i c a l  i n t e r v a l s ,  The overa l l  time of t h e  p a t t e r n  flown a t  t h e  
two lowest s tack a l t i t u d e s  i s  reduced t o  f o u r  minutes (one-minute standard 
n9acecourset1)o Ai rc ra f t  do not  hold a t  e i t h e r  a l t i t u d e  i n  the  t r u e  sense of 
t h e  term when the  system i s  operat ive but  pass  through them and a d j u s t  t h e i r  
~ o s i t i o n  s o  t h a t  they a r e  a b l e  t o  leave  t h e  Radio Range S t a t i o n  a t  t h e  time 
required,  They could be termed Trans i t  Groups during the  period a flow of 
t r a f f i c  obtains,  

14,2 The first a i r c r a f t  t o  approach r e p o r t s  when passing over 
t h e  holding f a c i l i t y  and maintains a d i s t i n c t i v e  t r a c k  from it f o r  an 
a r b i t r a r y  d is tance ,  Thereaf ter  a precomputed d i s c r e t e  t rack,  t h e  length  of 
which w i l l  depend on t h e  approach speed of the  a i r c r a f t ,  and o the r  condit ions 
(e ,go ,  runway occupation) i s  flown t o  i n t e r c e p t  t h e  f i n a l  approach path, 

l A O  3 The next  a i r c r a f t  i n  sequence i s  ins t ruc ted  t o  reduce 
a l t i t u d e  immediately and leave  t h e  holding po in t  a f t e r  an i n t e r v a l  - equal t o  
the  des i red  landing i n t e r v a l  - has elapsed from the  time a t  which the  f i r s t  
a i r c r a f t  departed, The p i l o t  i s  required t o  r e p o r t  passing over t h e  holding 
f a c i l i t y  and t o  follow t h e  d i s t i n c t i v e  shor t  t r a c k  from t h a t  point ,  Depending 
on whether, i n  r e l a t i o n  t o  t h e  scheduled time f o r  departure,  t h e  a i r c r a f t  
leaves t h e  holding pos i t ion  ea r ly ,  on schedule or  l a t e ,  and whether i t s  
approach speed is  slower, the  same o r  f a s t e r  than t h e  preceding a i r c r a f t ,  it 
w i l l  be d i rec ted  t o  fol low an appropr ia te  course t o  make good a precomputed 
d i s c r e t e  t r a c k  from the  end of t h e  d i s t i n c t i v e  t r a c k  flown from the  holding 
f a c i l i t y ,  

1 k 0 4  The t r acks  flown from t h e  holding pos i t ion  w i l l  be observed 
by radar  and any adjustments seen t o  be necessary w i l l  be made by the  T r a f f i c  
Di rec to r ( s )  , 

140 5 The e f f e c t s  of wind v e l c c i t y  a r e  ca lcula ted  and taken i n t o  
considerat ion i n  the  course given t o  maintain t h e  des i red  t r ack ,  
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15 I t  is  believed t h a t  the  aim may be achieved us ing one 
holding s t ack ,  Nevertheless, considerat ion i s  being given t o  t h e  f a c t  t h a t  
more rap id  landings can be achieved by u t i l i z i n g  two s t acks  r a t h e r  than one. 
However t h e  time i s  inopportune t o  produce standard techniques and i t  i s  
necessary t h a t  -very e f f o r t  should be made.towards t h e  production of a good 
system us ing a Standard Aid o r  combination of a i d s  which w i l l  be internat ionally 
appl icable ,  

16, I n  s e t t i n g  up such a system the  importance of other  r e l a t e d  
f a c t o r s  such a s  runway layout ,  provision of proper f a c i l i t i e s  and t h e  t r a i n i n g  
of c o n t r o l l e r s  and p i l o t s ,  should be borne i n  mind, 

- END - 




